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CHAPTER 1 

INTRODUCTION 

Section I - Scope 

1-1. Scope. Part II of the multiple part man­
ual is the Organizational Maintenance Manual 
and covers all assigned maintenance functions 
as outlined in the Maintenance Allocation Chart 
for organizational maintenance level. 

1-2. Distribution and Revision System. Ref er 
to AR 810-1. 

1-3. Definitions of Notes, Cautions and 
Warnings. Throughout this manual adjuncts 
to the text are used, the definitions of which 
are as follows: 

a. NOTE - An operating procedure, condi­
tion, etc., which is essential to highlight. 

b. CAUTION - An operating procedure, 
practice, etc., which, if not eorrectly followed, 
will result in damage to or destruction of 
equipment. 

c. WARNING - An operating procedure, 
practice, etc., which, if not strictly observe<!, 
will result in personal injury or loss of life. 

1-4. Authorization for Issue. Ref er to AR 
310-3. 

1-5. Mandatory Requirements. This manual, 
issued expressly for organizational mainten­
ance, is the official document for Army Model 
UH-lA helicopters, (Serial No. 5 8-2 O 7 8 
through 58-2093; 58-3017 through 58-3047; 
.59-1607 through 59-1716; and 60-3530 through 
60-8545), and Army Model UH-lB helicopters, 
(Serial No. 60-3546 through 60-3619; 61-686 
through 61-803; 62-1872 through 62-2105; 62-
4566 through 62-4605; 62-12515 through· 62-
12555; 63-8500 through 63-8738, 63-12903 

through 63-12952; 64-13902 through 64-14191; 
65-9416 through· 65-9564; 65-12738 through 65- I 
12744; 65-12772 and 66-491 and subsequent). 
The purpose of this manual is to supply you 
with the maintenance functions to be performed 
at the organizational maintenance level. A Table 
of Contents for this manual is provided to as­
sist in determining the chapter in the manual 
in which individual functions are covered. The 
study and use of this manual will enable a main­
tenance crew of limited experience to perform 
the assigned functions with maximum efficiency. 
This manual provides all essential information 
for personnel to accomplish . Army organization-
al maintenance on the complete airframe, its 
components and systems with functions and 
related functions of the same general scope and 
magnitude as prescribed for organizational 
maintenance activities in the Maintenance Allo­
cation Chart. (Refer to Appendix II.) 

Note 

Do not destroy any pages in this man­
ual unless the data contained there­
on has been replaced, superseded, or 
included in the manual by a change or 
revision. 

1-6. Reporting of Equipment Manual Im­
provements. The direct reporting of errors, 
omissions, and recommendations for improving 
this manual by the individual user, is author­
ized and encouraged. DA Form 20~ will be 
used for reporting these improvements. This 
form may be completed using pencil, pen or 
typewriter. DA Form 2028 will be comple'ted 
by the individual user and f OI'\Varded directly 
to: Commanding General, U.S. Army Aviation 
Materiel Command, P.O. Box 209, Main Office, 
St. Louis, Missouri 63166. 

1-1 
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Section II - General Information 

1-7. Summary of Manual Contents. Th is 
manual is divided into sixteen chapters, four 
appendices and an index. In several instances 
comparable systems vary between serial num­
bered blocks of helicopters. In such cases two 
or more sections with the same section num­
ber and title have been employed to cover the 
various configurations most accurately and 
efficiently. 

1-8. Chapter ~ - Introduction. This chapter de­
scribes this part of the multiple part manual 
and gives a summary of the information con­
tained herein. It also contains a detailed de­
scription of the entire aircraft, ground handling 
methods and procedures, servicing instructions, 
and a list of special tools and equipment. 

1-9. Chapter 2- Lubrication Instructions. This 
chapter covers the lubrication requirements of 
the aircraft by inclusion of complete lubrica­
tion instructions and applicable · lubrication 
charts. 

1-10. Chapter 3 - Inspection Requirements. This 
chapter contains complete requirements for 
special inspections, test flight inspections, over­
haul and retirement schedule and standards of 
serviceabality applicable to the aircraft. 

1-11. Chapter 4 - Airframe and Alighting Gear. 
The function of this chapter is to provide all 
the essential information for maintenance per­
sonnel to accomplish organizational mainte­
nance on the complete airframe and alighting 
gear. 

1-12. Chapter 5 - Power Plant and Related Sys­
tems. The purpose of this chapter is to pro­
vide necessary information to perform organi­
zational maintenance on the complete power 
plant and its related systems. 

1-13. Chapter 6 - Hydraulic and Pneumatic Sys­
tems. This chapter contains organizational 
maintenance instructions for components of 
all hydraulic systems used in the aircraft cov-

1-2 

ered by this manual. Pneumatic systems data 
is not applicable. 

1-14. Chapter 7 - Power Train System. Included 
in this chapter are detailed descriptions of the 
mast, transmission, driveshafts and gear boxes 
with organizational maintenance instructions 
as necessary. 

1-15. Chapter 8 - Main and Tail Rotor Groups. 
This chapter contains organizational mainte­
nance instructions for components of the main 
rotor system, including hub and blades, and 
for the tail rotor hub and blades. 

1-16. Chapter 9 - Flight Controls. Necessary in­
struction for the performance of organizational 
maintenance to all fixed and movable flight 
control systems are contained in this chapter. 

1-17. Chapter JO-Instruments. Organizational 
maintenance instructions · are yrovided herein 
for all flight, navigation, engine, and miscel­
laneous instruments. 

1-18. Chapter 11 - Utility Systems. This chapter 
contains organizational maintenance instruc­
tions applicable to the various utility systems 
which may be installed in the aircraft covered 
by this manual. 

1-19. Chapter 12 - Electrical Systems. Included 
in this chapter are instructions necessary for 
the performance of organizational maintenance 
on components of all electrical systems. 

1-20. Chapter 13 - Avionics and Photographic. 
Necessary avionics organizational maintenance 
instructions are covered by reference to appli­
cable manual. Photographic data is not applic­
able. 

1-21. Chapter 14 -Armament. Necessary or­
ganizational maintenance instructions for 
the various armament systems which may be 
installed on these aircraft will be found in this 
chapter. 
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1-22. Chapter 15 - External Stores - Nonarma­
ment. This chapter contains organizational 
maintenance instructions for all nonarmament 
external stores which may be utilized by the 
aircraft covered by this manual. 

1-23. Chapter 16- Storage of Aircraft. This 
chapter contains comprehensive procedures for 
preparing the aircraft and components for fly­
able, temporary and limited storage. Activation 
after storq-e and demolition methods are also 
contained herein. 

1-24. Appendix r - ReferencH. This appendix 
consists of a list of official publications avail­
able to organizational maintenance personnel. 

1-25. Appendix II - Maintenance Allocation 
Chart. This chart reflects the maintenance func­
tions to be performed at each maintenance 
level. 

1-26. Appendix m - Aircraft Inventory Master 
Gulde. This appendix provides standard inven­
tory procedures and furnishes the using ac­
tivities with a master guide to determine the 
inventoriable items of installed and loose equip. 
ment authorized and required by the specific 
aircraft in performance of its mission. 

1-27. Appendix rv - Weight and Balance. Nec­
essary data for this appendix is covered by 
reference to applicable manual. 

1-28. Index. The index lists, in alphabetical 
order, every important subject under the topic 
which may be of significance to organizational 
maintenance. 

1-29. Coding Data. The contents of this 
manual are applicable to Army Model UH-lA 
helicopters and Army Model UH-lB helicop. 
ters. The following code system has been used 
in the text and illustrations to designate ap. 
plicability to a given model or version. 

CODE APPLICATION 

No Code All UH-lA and UH-lB helicopters. 

D 

El 

EJII 

EJID 

gm 

DDl!I 

UH-lA helicopters only. 

UH-lB helicopters. (Including I 
540.) 

UH-lB helicopters with T53-L-5 
Engine. 

UH-lB helicopters with T63-L-9 
and L9A Engine. 

UH-lB helicopters with T58-L-11 
Engine. 

Peculiar to 540 UH-lB equipped I 
helicopters only. 

1-30. Reference Data. In addition to the ref­
erenced1ublications contained in Appendix I, 
a list o consumable materials will be found 
in Secti III of this chapter. Repair parts and 
special tbols are contained in TM 55-1620-211-
20P. 

1-31. $tstems Description and Diagrams. 
Neces~ descriptions and diagrams will be 
found in either TM 55-1520-211-10 or adjacent 
to the procedural paragraph(s) which they 
clarify. 

1-32. ~ound Support Equipment. Descrip­
tions an necessary illustrations of ground sup­
port eq ipment required for organizational 
mainte nee will be found in chapters 4 
through 116 adjacent to the applicable instruc­
tions for their use. 

1-33. tintenance Data. The following par­
agraphs ontain maintenance data of a general 
nature hich is applicable to the aircraft as a 
unit. De iled maintenance instructions will be 
found in chapters 4 through 16. 

1-34. Pot•' load Charts. Power load data for all 
electrica items used on the aircraft covered 
by this manual will be found on figures 1-1 
through 1-7. 

1-3 
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Figure 1-1. UH-1 A Helicopter power loading chart (Serial 
· No. 58-2078 thru 58-3047} (Sheet 1 of 2J 
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C D 

) 

ci "' 
C) . 

z~ 
A B z= 

~z ;:: :IE 
EQUIPMENT PART DESIGNATION ,c:, ,c ' .... 

§0 ... :IE ... -0 ... 

INVERTER - 'MIN AN3S)2 '1 I 

D INSTRUlit"NTS : 
l°"OICA.TOR-XMSN OIL PRESSURE AERNO 61-3121 IMS280l0-2l I .., 
T~ANS!oiiTTER )(M5",1 () fl PRESSURf A~RNO 61-3005 (.\628005-2) I ,n 

E E"4GINE INSTRUMENTS· 
:NDICUOP-ENGIN!: OIL PRESSURE AERNO 61-3121 CUS28010-2 I 30 

TRANSMITTER ENGINE OIL PRESSURE •~RNO 61-3005 (MS280CS-21 I 10 

INDICATOR-FUEL PRESSURE AFRNO .-.1 1461 /M'-28010-11 10 

TR.4.NSMITTER-FU£L PRESSURE ,A.ERNO 61-3008 t MS18005-1) I 10 

INDICATOR-Tr\ROUE PRESSURI= A.l=RNr\ Al-7,4,#,J /M<-,an1n_\ lO 

TPANSMITTER-TOROUE PRESSURE AERNO 61-3008 /MS28005-1I 1 ,n 

FUEL QUANTITY-INDICATOR 204-060-655-2 I JO 
-TANK UNIT 204 060-655-J I 30 

F FLIGHT tNSTlltUM!:NT5: 

{ 
INDICATOR TYPE S- IA A.ERNO 60-S60 1 (Mll-I-6501) I JO 

VEflffC•L GYRO CONTROL TYPE 1<..CB AfRNO 60-S.SSJ IMfl-C-65851 I JO 

INO,CATOR SYSTEM POWER INTER- '.EAR ~l9C I JO 
LOCK RELAY 

~ 
AMPL1FlfR A.~RNf'' AA. 1702 TYP~ A_:-,l ,n 

CONTROL GYRO A.ERNO 60-1480 ITYPE S-3AI I 30 

COMPASS-TYPE J-2 
TRANSMITTER & A.ERNO 60 1483 TYPE C'-2' I JO 

COMPENS.A.TOR AERNO 60-1479 TYPE ,-_2 JO 

( REPEATER INDICATOR .A.ERNO 60-1522 TYPE V-7A I JO 
PWR JNTE RLOCK RELAY LEAR 58I9C I JO 

" MISCELLANEOUS: 
CAPACITOR-PF CORRECTION CP538IEE105t< (MlL-C-25) • JO 

X AC POWER tWARN1NGl 
AC FAILURE RELAY TYPE D-I MIL-R-8373I 1 30 

INV~RTE"i" - SPARE ANJS32-2 I 
lt.P.A.R • C>e AR IDt.NTICAL U MAIN INV'"R ·~ 

( 

TM 55-1520-211-20 

E F H I 

CHAPTER 1 
SECTION II 

az 
► CONNECTED LOADS ELECTRICAL REQUIREMENTS PER UNIT ... o V 

115 VOLTS 3 PH. 

VA. WATTS VAU. 

250 

I 110 770 78 5 

8 • 

> 277 >B6 8 08 
I 

I 

8 • 
JJ.2 ..JJ 2 

I 

: 

I 
I 

I 

-· C) ;:: z ... ... o cc ... C) PHASE 
115 VOLTS I PH. 28 VOLTS I PH. 3 ... ... ~ :, z A TO I 

0 ~ ~ :, Oc 

~~ ... -VA. VARS. 
... ~ 

WATTS VA. WATTS VARS . • WATTS VARS. 
~ 

91:lL.6.<:. ,L1, )901410 
95. 

l 25 n 5? 1 19 n " •M >=t,•n 

J 2, 0 ~9 J 19 0 18 ', Q )-'i0/'40 

J 25 0 59 J l9 0 18 • 10 360/UO 
J 25 0 59 J 19 0 18 • 10 360/.U0 

260 o.,s 2.57 0 '7 'IC 3601440 
J 25 0 59 J 19 0 18 ! to 3601.UO 

260 0" 2 51 0 17 10 360/UO 
3 75 0 5• J 19 0 18 t'IO J60/.C.C0 

2.5 2 5 1 0 ! 10 1Al'l/,C,C() 2.50 

I 
0 70 , 10 380/420 25 .70 26.20 

1 0 ! 10 3601,C,CQ ,.oo 

() 92 A 
' 0 360/440 6.61 5.49 

3.45 2.2 265 0.6' • 0 3601440 
1 0 • 0 360/440 , .on 

00 -33 2 

3.2 0 .8 13 1 0 06 

TOTALS 42 .81 - UI 

l 
TOTAL LOAD____.. 129 

I 

I 

Figure 1-1. UH-1 A Helicopter power l♦ading chart (Serial 
No. 58-2078 thru 58-3047} (Sheet 2 of 2} 

PHASE PHASl 
C TO A I TO C 

WATTS VARS. WATTS VAIS. 

... , ,o 
0 59 31_~ 

0 )9 J 19 
0 59 J 19 

0 ,, 2 l7 
o l9 J 19 

0 ., 1 57 
0 59 J 19 

2170 26 20 25 70 26 20 

• 00 

12 00 I 21 6 9S 1 38 

2 20 2.6.S 
• 00 

-JJ 2 -66. 

0 7'r TITlf 

39.90 - 3.13 "88 - "' 
VA. 0.99 PF LEAD 

204475-40-2 
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C 

A B .,, 
"'!::: 

EQUIPMENT PART DESIGNATION 
wz I:, 
~o 

C-FLIGHT CONTROLS 
MAGNt11c. BRAKE· ~•Le I_,~ AIRDU'Krit A L I.. P\~6UM IU . ·~· AOtl 51657 

E ENGINE INSTRUMENTS 
•NGIN• 01 rEM A AFRNn 61 •11,u I 

XMSN OIL TEMPERATURE AtuN 61 -111-42 MS28009-2J I 
F-FLIGHT INSTRUMENTS 

GYRO COMPASS TYPE J , 2 I 
POWER JNT•RLOCK RELAY LEAR Nu. 5119t I 
HEATER PITOT TUBE AERNO M).9..C IAN5813-11 I 
VERTICAL GYRO IND SYSTEM 

CONTROL A••NO 60-8553 rt't: K◄■ 1 I 
INDICATOR AERNO 60-5601 ITYPE BIA I I 
•nw•R INTERLOCK RELAY LEAR NO. 58 19E I 

TURN I, SLIP TYPE MD-I AERNO 60-5704 IMS2!024-3) I 
ti-HEATING 

CABIN HEATER JAn1111:u-L S-100 I 
l.,;A■ IN HCAr ~ll ~u111:1..-,,1N\.., 

r1ra1ru ■ l.a.N ■ r OUTLETS 2 
ANTl••L•N- I 

IJ •&;1"1"-'""'t l\::l"r'IIIIVr<I ::.r:)lltM I 
K •tNGINE LVNIKUIC: 

> u• .,. er M, • l"IL•>•YIII I I 
RELAY STARltK MS24172D I I 

rt-LIGHTING 
n, ••w ,Klll -"'_,. 3 

"~" •31) CAM• 2 
INSTRUMENT I, EUGE LIGHI MS25237-327 LAMP 94 

orN LI N'l.3.f!'loUD., . 14"1'!'1o 4 
FUS LIGHT -TOP I, lv11vM AN3120-1047 LAMP 3 ... u. ASA,7512 LAMP 4 
FUS LIGHT -TAIL MS25232-1613 LAMP I 
S::I .A Ht:K ·'"'"" Ir'" L;-2 MIL-F-7414 I 
lilAmi C::AOT1WTA 204-075-223-1 I 
SEA TYPE MA-3 MIL-L-26991 I 
LANDING LIGHT GRIMES 61315-1 I 
ANTI -·"' N u-n, GRIMES G7740A-l-24 I 

1 ... •M -c, 
JU> 

rill A VALVE CO I 
SOLENOID-CARGO HOOK RELEASE EASTERN ROTORCRAFT SP-1004 
RELAY~ ARGO HOOK RELEASE AN3311-2 I 

p POWER 
BATTERY CHARGING 2◄AH NICKEl CAnui:111u rTPF u _.1. I 
RELAY BATTERY MS24171DI I 
R•LAY NnN •« BUS ◄ 1111")1 I 
RELAY BUS CONTROL MS25024-2 I 
rNYr■ 1P-• -UAIN MS25 I 73-1 
INVERTER SPARE M>25173-1 I 

, ~FUEL I, OIL 
IP 204-060-627 I 

PUMP FUEL TRANSFER 204-060-627 I 
VA ue 204-060-013 I 
VALVE-OIL SHU v,> 204-060-013 I 
SOLENOID VALVE IGNITER I 
SOLENOID VA V V BYPASS I 
A TUAu••-• V RPM 204-060-730 I 
SOLENOID-IDLE ,,v, RELu•• 204-060-775 I 

R, -RAnu NAVIGATl□N I COMM 
RADIO COMPASS ANIARN-59 I 
MARKER N • .. ANIARN-32 I 
FM H INt:; AnA,-1uR AN ARA-11 I 
FM TRANSCEIVER RECEIVE I ANIARC-4-4 I 

I ADDITIONAL PWR XMITI l I 
UHF TRANSCEIVER RECEIVE I AN I ARC-SS I 

IADDITI ,NAL PWR XMITI l 
OMNI RECEIVER AN/ARN-JOA /POWER PROVI I 
RELAY INTERCOMM AN3101. 1 2 
SIGNAL DISTRIBUTION PANEL SB-329/AR 1 
SIGNAL DISTRIB PANEL AUXIL "X-11>46tAIC 2 

RELAY AUXIL DISTRIB PANEL MS24115-6 l 
~•ADAR 

IFF TRANSPONDER AN / APX-4-4 (POWER PROV) I 
W . ~WARMlt,,u:. 

FIRE DETECTION EDISON 227-21-5 I 
AMn 

D E 
U · 

<1>!::: z?; 
wz i=::e 
:l:i:, -< ' 
CL ~~ ::E"' -< ~ Q;::: 

u., ,o.o ,., 

0.04 JiO.O 
0.04 30.0 \ 

0.6 30.0 I 
0.2 30.0 
4.0 30.0 

0.6 30.0 \ 
30.0 : 

0.2 >n n 

0. 1 30.0 

29.6 30.0 
4.75 2.0 

10.00 30.00 
11.00 

1.5 0.5 

4.5 0.5 

1.28 
0. 17 
0.04 30.0 
0.34 
2.7 30.0 
0.83 30.0 
1.15 30.0 I 
0.4 
0.2 30.0 

17.0 5.0 
16.5 5.0 
3.0 30.0 · 

l .5 >n n 
inn n I 
0.2 0 I I 

0.6 1n n 
n6 ,nn 

0.35 30.0 
12.9 ]0,0 
12.9 

2.5 1n n 
2.5 30.0 
1.0 0.02 
1.0 n n, , 

n 7< OS 
1.0 30.0 
0.9 I.0 
6.5 0.03 

2.1 ,n.n 

0.59 100 
1.0 
4.92 30.0 
143 

17.00 >n n 

l .0 ,. ,n n 

n •• 
"'" >n n .,.,.,_ 
0.14 30.0 

4.S 30.0 

0.07 0.1 

CHAPTER 1 
SECTION 11 

I 

START & WARM UP F-2 

AVERAGE AMPS. 

it-MPS 0 .5 2.0 15.0 AMPS 
MIN MIN MIN MIN I 

,., ,., 1.5 1.5 1.5 

0. 1 0. 1 0.1 0.1 0. 

0.8 0.8 0.8 0.8 0.8 

4 .0 4.0 4.0 4.0 • • n 

0.8 0.1 0.8 0.8 0.8 

0. 1 0. 1 0.1 0. 1 0.1 

29.6 

20.0 
11.0 2.9 2.9 2.9 11.0 

1.5 1.5 0.4 NEG 

4.5 4.5 I.I 0.2 

2.6 2.6 2.6 2.6 2.6 
0.3 o., 0.2 NC~ 0.3 
3.8 3.1 3.8 3.1 3.8 

12.6 12.ei 12.• 12.• ll-6 

0.2 0.2 0.2 0.2 0.2 

3.0 

3.5 

86.5 
0.6 0.6 0.6 0.6 0.6 
o.• 0.6 0.6 0.6 o.6 
0.l 0.3 0.3 0.3 0.3 

12.9 12.9 12.9 12.9 12.9 

2.5 2.S 2.5 2.5 2.5 

2.0 0.1 NEG 

01 0.1 0.2 NE<i 
1.0 1.0 1.0 1.0 1.0 
0,9 0.9 04 0. 1 

2,1 2.1 2.1 2.1 2.1 
n• o.• o.• o.• 0.6 

4.9 4.9 4.9 4.9 4.9 
1.4 

17.0 17.0 17.C 17.( 17.0 
n l .O 0 3,0 

2.9 2.9 2,9 2.9 2.9 
0.3 0.] OI NE<o 0.3 
0.1 0.1 0.1 0.1 0.8 

0.4 0.4 0.4 0.4 0.4 

4.5 4.5 4.5 4.5 4.5 

0. 1 0.1 0.1 0.1 0. 1 
102. 977 .. , ., . n n 

1-6 

TM SS-1520-211-20 

OPERATING CONDITIONS-F 
TAKE OFF F-4 CRUISE F-5 LANO F-7 

AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. 

0.5 2.0 15.0 AMPS 0 .5 2.0 30.0 AMPS 0 .5 2.0 5 .0 
MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN 

1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

0.1 0 .1 0 I n. 1 n 1 0 I n1 n I n, 0.1 0.1 

no no n a 01 oa 0.1 0.8 0.8 OB na OB 

,n ,n ,n ,n 4.0 4.0 4.0 4.0 40 4.0 4.0 

no n• 0 .8 no 01 n• OB na na n• OR 

n I n I 0. 1 0.1 01 n 0.1 01 n, n, DI 

29.6 29.6 296 29.6 29.6 29.6 .. .. .. .. 29,6 

20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 
2.9 2.9 2.9 11.0 2.9 2.9 2.9 11.0 2.9 2.9 2.9 

2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 
0.3 0.2 N•G 0.3 0.3 0.2 NEG 
3.8 3.1 3.8 3.8 3.8 3.8 3.8 3.1 3.8 3.8 3.8 

12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
17.0 17.0 17.0 2.8 17.0 17.0 17.0 17.0 

16.5 16.5 16.5 16.5 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 l.0 

3.5 3.5 3.5 3.5 l .5 3.5 3.5 3.5 3.5 3.5 3.5 
10.2 2.1 0.5 NEG 

16.S 54.0 21.8 1>4.8 1>4.8 40.5 15.l 21.6 21.6 13.5 10.8 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.l 0.3 

12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 12.9 
I 

2.5 2.5 2.S 2.5 2.5 2.5 2.5 2.5 2.S 2.S 2.5 

2.0 0.1 NO•• 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
0.9 0.9 0.4 NE<; 

NEG 

2.1 2.1 2.8 2.1 2.8 2.1 2.1 2.8 2.8 2.8 2.1 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

1.n n n n 
4.9 4.9 4 .9 4.9 4.9 4.9 4 .9 4.9 4.9 4.9 4.9 
1.4 0.7 0.1 1.4 1.4 0.7 0.3 

11., 17.1 17.0 17.0 17,C 17.0 17.0 17.0 17.0 17.0 17.0 
> 0. 1n 10 1.5 0.l 10 1.0 I.S 0.6 
2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 
0.3 0.1 NEG 0.3 0.3 0.1 NEG 0.3 0.l 0. 1 0.1 
n.1 0.8 0.8 o.a 0.8 0.1 0.8 0.8 0.8 0.8 0.8 

0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 o.4 

4 .5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.S 4.5 

0.1 0.1 0.1 0.1 0. 1 0.1 0.1 0.1 0.1 0.1 0.1 
,,.,9 1••· , ... 6 243.0 226.1 198.6 ISl!..8 2D7.J .. . 3 186.7 112.7 

Figure 1-2. UH-1 B Helicopter power loading chart (Serial 
No. 59-1607 thru 60-3045J (Sheet 1 of 2J 

EMERGENCY F-8 

AVERAGE AMPS. 

AMPS 0.5 2.0 30.0 60.0 
MIN MIN MIN MIN 

1.5 1.5 1.5 ,., ., 

0.1 0.1 0.1 0.1 0.1 

08 n.a 0.8 0.8 0.8 

4.0 4.0 4.0 4.0 4.0 

0.8 0.8 0.8 0.8 0.8 

n.1 0. 1 0. 1 0.1 0.1 

4.7 4.7 4.7 0.3 0.2 

11.0 ,.v , .v ,.v ,.v 

3.8 3.1 3.8 3.8 3.8 

12.6 12.6 12.6 12.6 1,.6 

0.3 0.3 0.l 0.l o., 

16.5 16.5 16.5 2.8 1.4 

3.5 3.5 J .S J .> ,., 
10.2 2.1 u., ... _ ~c~ 

2 1.6 2 1.6 13.5 5.1 2.8 
0.6 0.6 0.6 0.6 0.6 

12.9 12.• 12,V ,,.. , ... 
2.5 1., ,., ,., ,., 

2.0 u. ,._ 

1.0 l.u .u ,.u .u 

NEG 

1., 1.1 , .. , .. ,.. 

4.9 4.9 4.9 4.9 4.v 
1.4 1.4 u., u., U . I 

17.0 17.0 17.o 1/.U .u 
3.0 3.0 1.5 0.3 0.3 

0.l o .• u.l NC~ 
0.1 .01 0.8 0.1 0.8 

0.4 0.4 0.4 0.• u.• 

4.5 4.5 · 4.5 4.5 4.5 

0.1 0 .1 0.1 0.1 0.1 
145.7 127.6 fl:, , ... , 11.7 

204099-28-1 



C D 
ELECTRICAL 

A B o.,, Cl . 
zZ Z!:: 
.:: " 115 VOLTS 3 PH • 

EQUIPMENT PART DESIGNATION .... z <, <:::, 
~~ ,-

0 ... VA. WATTS VARS. ,- 0 0.:: 

INVERTER MAIN AERNO 42-2318 IMS2SI73-II I 250 

0-INSTRUMENTS 
INOICA IUK -XMSN Oil ric:r-SSURE AERNO 61-2476 TYPE MO-2 I JO 
TRANSMITTER-XMSN OIL PRESSURE AERNO 61-2475 TYPE MH-3 I 30 

E ENGINE INSTRUMENT<, 
INDICATOR-ENGINE OIL PRESSURE AERNO 61-2476 TYPE MO-2 I 10 
TRANSMITTER ENGINE OIL PRESSURE AERNO 61,2475 TYPE MH-3 I 30 

INDICATOR FUEL PRESSURE AERNO 61-2461 IMS280I0-I I I ,-, 
TRANSMITTER-FUEL PRESSURE AERNO 61-3008 IMS2800S-I I I 30 

INOICATOR-TOROUE PRESSURE AERNO 61-2486 TYPE MO-3 I 30 
TRANSMITTER TORQUE PRESSURE AEKNO 61-2487 TYPE MH-4 I 30 

FUEL QUANTITY-INDICATOR 20◄ ,060-655-2 I 30 I 
,~,.- II 20◄ -060-655-3 I 30 I 

F-FLIGHT INSTRUMENTS, 
\INDICATOR AERNO 60-5601 IMIL-I·650I I TYPE 8-IA I 30 I 110 77.0 71.5 

VERTICAL GYRO /CONTROL AERNO 60-8553 I MIL,C-6586I TYPE K◄B I 30 > 
INu. SYSTEM POWER INTERLOCK RELAY LEAR NO. 58I9E I 30 I 8 8 

AMPLIFIER AERNO 60-1702 /TYPE A-2I I 30 , 
CONTROL G YRC AERNO 60-1480 !TYPE S-3AI I 30 ! 27.7 25.56 1.01 

Mr.A~~ KANSMITTER & AERNO 60-1413 /TYPE C-2I I 30 
TYPE J ,2 COMPENSATOR AERNO 60-1479 /TYPE C-2I I 30 J 

REPEATER INDICATOR AERNO 60-1522 /TYPE V-7AI I 30 
POWER INTERLOCK RELAY LEAR NO. S8I9E I 30 8 8 

M MISCELLANEOUS, 
CAPACITOR-PF CORRECTION CPS3BIEEI0SK MIL-C-25 4 30 33.2 -ll.2 

X AC POWER (WARNING) 
AC FAILU•E RELAY MIL-R-8373 TYPE 0-1 I 30 

INVERTER-SPARE AERNO 42-2318 IMS2SI73-II I 250 
SPARE INVtR I tK LOADS A Kt lutN lcA MAIN IN :Kl AU:!!. 

TM 55-1520-211-20 

REQUIREMENTS PER UNIT-E 
F G H 

z 
► 0 u w- z 

115 VOLTS I PH. 28 VOLTS 1 PH. ...... Cl,- w.., 
wO <~ :::, Cl 
~ ,- ,- :::, g~ _. Cl 

VA. WATTS VARS. VA. WATTS VARS. 
Ou Ow --~ >"' ...... 

I .90 LAG ±4'1, 390/410 
1.95 LEAD 

1.72 M7 1.65 0.28 %10 360/440 
2.29 0.66 2.20 0.2• :rlu 360/440 

1.72 0.47 1.65 0.28 ±10 360/440 
2.29 0.66 2.20 0.29 c!cl0 360/440 

2.60 0.45 2.57 0.17 ±10 360/440 
3.25 0.59 3.19 0.18 :i:I0 360/440 

1.72 0.47 l.6S 0.28 ±10 360/440 
2.29 0.66 2.20 0.29 %10 360/440 

2.5 2.5 1.0 ±10 360/440 

0.70 :I: 10 380/420 

1.0 :cl0 360/440 

0.92 AVG. ±10 360/440 

3.45 2.2 2.65 0.64 :i: 10 360/440 
I.0 :r.I0 360/440 

0.0 

13.2 o.a 13.1 0.06 

fOTALS, 

rotAL LOAD 

' 
I 

CHAPTER 1 
SECTION II 

CONNECTED LOADS-I 

PHASE PHASE PHASE 
A TO 8 C TO A 8 TO C 

WATTS VARS. WATTS VARS. WATTS VARS . 

0.47 l.6S 
0.66 2.20 

0.47 1.6< 
0.66 2.20 

0.4< '" 
0.59 3. 19 

0.47 1.6S 
0.66 2.20 

2.50 

25.70 26.20 25.70 26.20 25.70 26.20 

4.00 4.00 

6.61 S.49 12.00 1.21 us I u 

2.20 HS 
4.00 4.00 

-33.2 -33.2 -66.4 

0.79 13 .10 

42.11 I.SI 39.90 3.13 45.17 1.41 

I 29VA la) 0.99 PF LEAD 

'-04099-28-2 

Figure 1-2. UH-1 B Helicopter power loading chart (Serial 
No. 59-1607 thru 60-3045J (Sheet 2 of 2J 
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HUTER - PITOT run 
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" · HU.TING 

I 

CHAPTER 1 
SECTION II 

C D 
HAIT & WAIM UP F-2 

TM 55-1520-r 1-20 

OPEIATIN. CONDITIONS -F 

TAKI OH•-• IUIII f-t LAND f-1 IMIIOIIKY f-1 
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== 
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.... .,. 
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IS 
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VALVE - OIL SHUT-OFF 

~~NQ!_O_~t,_~_E-IGNITElt 
SOLENOID VALVE - oov lll'PA.SS 
ACTUATOR .. C0V ltPIIII 

SOl.ENOIO - IDLE STOP REL 

It. ltA.010 NAV & COMM 

RADIO COWPA.SS (40,) 

'MltlC(R IIEACON lltC\ltl 
VOR ltECEIVflt ! VHF} 

F .. HOMINC ADAPTER 

,,,uurn,.!..""" 11('{1t 
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14001TIOH4L P~ 
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VHF X .. TR /ST~DtT I 

~~NTERC(),l 

SICHAL Ql)TRl§UTIQN:'P4.N[L 
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RADAR 
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FIAE DETECTION 
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figure 1-3. UH-1 B Helicopter power loading chart (Serial 
No. 60-3546 thru 61-B0*J (Sheet 1 of 2J 
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) A I C D 
o! o~ EQUIPMENT PAIT DESIGNATION ". "~ ~ I -· :!"' . -a~ o~ 

► 0 
tNV tf(lt. MAIN AEltNO 4 -nll (11152$\1).. J I 

D. NTltUMlNTS 

- ""' . 1-2'117' n,IE M0-2 ... -· TT It - Af:ltNO 61-2ff7 TYi"£ TltU-JDI A I , ... 
I fNGINf IHSTltl.llCNT$ 

ll'C>ICA TOil - t:NGIME 01\. ,1tt:UURIE Af-.061-Jit7' TY,E M0-2 I 30.0 

TltN&IITT(lt - fNGIH( OIL l"tlUk.lU; AUN061-Hf7 T'I'"- TIIIU-JDI A I 30.0 

Tl'm - ll'l~L A.fltN061-2e61(..._,l~IJ I 300 

" 
Tf"■ - .,, • .,, A.HMO 1-3GIII (ll&'MIOS-1, I .... 

Oll-TOltQIJt:,-lf$$Ultf AHM061-i- 'f',r: I -. 
TIANSMITTU - T(MQUIE NHSUIIE AfltNOtl-2•7 TY"f wt-4 I 30.0 

'UELIJUAHTITY- TOR I ... ,-, - ,_ 2 , ... 
f fLl<>tT INSTltUMlNn 

VHTICAL GYJIO INOICATOll LU.lt40D5G I 30.0 

IHO l'f$Tflll - A#LlflU , ....... I 30.0 
,1LOT CONTllOL GTltO to,..WlltTYPflC>-1 I 30.0 

IIIAT 't:.y-,, AUtN060---1"Yl'f loC-1 I 30. 

ATTITUDf TOIi - COl'ILOT T"tl'f J-t IIIIL-1-SIU I 30.0 

,..,_Au YSTfM 

-• ·-- , ... AfltNO 14-1702 T"fl'E A-2 I 20.0 
CONTltOL GYltO -HID T'tl'E S-JA I 200 
Tlil.,._TTU6 .u11,c,.,._1-,nl'l!c:-2 .. 
COIWfNS.ATOIII AlfltNOt0-117' I .... 
,wt tHTHLOCK 11\.T l'AlflJllff I 20.0 
-.STlflil lllOCATOIII Sl'fNTC~ I 20.0 
IUVOAWI..IPlfll PHIIT 17'a7-1 I 20.0 ·- I0-:150,VAltH I 30.0 

. MISClfLLAiHEOUS 

CAl'ACITClt - ,. _._ COltMCTION Cl'SlllfUOSK IIIIL-C-1' 2 20.0 
ltfllSTOIII - LOolO IALNCING """"'" MIL-•-Jf. I 300 

) II . UDIONAVIGATION 

lbllCONVflilTUt A.11.C. T'tl'f 11-IM I , ... 
It A~ ll'Oll'U (WUNINCI 

A-C PA!U.llf llfl.AT TYl'f0-11,Jt,,P JJUI I 30.0 

INVutlU - Sl"Uf AE-G-2J111111SHl7J-1) I 

'N0lf1 Sl'Alillf fNVIIIITU LQlOS Aaf 
IDl'Nfl ".t.l yn.._1,4 INVS.Tfll , .... 

-

) 

TM 55-1520-211-2Q 

ELICTIIAL IEQUIIEMINTS PEI UNIT - I CONNICTID LOADS - I 

111 YOUI t PN. 

v4. WAffl YAU. -

25.■ "·" '" 
, .• , ... ,.,. 

27.Jt ..... , .• 
... •• 

,,. 

F 0 H 

" ► 0 PNAII 1MAH PNAII 
Ill VOLTS I PN, 21 VOLTS I PM. ; ~ ~ A fO I TO A I 10 C . . ---o C • :> 0 .. :; ► :> 0" •o 
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iWMnYAU >• :. WAffl VAIi WAffl VAIi ... ,. • I/ 

_, .. 
.t$Lll!AO 

i.n 0.'7 .... ... "' ... , ... U1 I .. 

'" o ... ·- 0.,. .. OM ... 
i.n 0.'7 .... '·" •to ... , ... •.. , 1.1$ 
2.n OM .. o" ... .. ... ··-, .. '·" . 17 ... ,.H ... 
2.n o ... J.1, u ·- -,- 0 ... J.lt 

1.n U7 1 ... O.,S ... , ... I ... , ... o ... UI o.n - ,M ... 
J!O ·" 1.0 I ·" 

1$.00 1'.10 , .10 o ... '" .. , ... 1•. t0 , ... 
o ... "" 

,. ,. ,. uo , .. , .. ... , .... I .. , ... ~ ·- -
O.M ... _.,. 

U7 I.S, U7 U7 U7 1.17 

O.fl ,to ,.., .. UI , ... n• 1.21 u, ··• 
I.O ·- . ... .... 

"·" 5.30 11.,0 O.N .. ,..,, ... .... 21.10 

11.a "·'° '·" 0.15 ... """"" , ..• , .. .... 1.20 , 0.1, ... 1.20 •·-· 

"·" -JUO 0.1 ~.-.... II.ID 1.0 M.I> 

' '·" '·" 1.0 '" 
IUD , .• 1).10 o ... ... ,..,, ... ... ,,., . 

TOTAU 20.JO ••. » .. ., , ... U . IJ '·" 
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i 

Figure 1-3. UH-18 Helicopter power loading chart (Serial 
No. 60-3546 thru 61-803J (She♦t 2 of 2J 
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C 

A B .,, 
.. t:: wz 

EQUIPMENT PART DESIGNATION ;:::, 
:::,~ 
zo 

C-FLIGHT C ONTROLS 
MAG NETI C BRAKE-FORC E TRIM AIRBORNE AC C CORP R460Ml5 l 

SOLENOID HYDRAULI C C ONT ADEL 52457 

E EN G INE INSTRUMENTS 
ENGINE O il TEMPERATURE A [Nl 61 -111111 I 

XMSN Oil TEMPER ATURE AtKNU 61 -884 !M !> 280o,, lJ 

._Fll<. HT INSTRUMENTS 
,_ r r MPAc;.c;, TYPE J -2 I 
POWER INTERLOCK RELAY LEAR 5819E I 
HEATER PITOT TUBE AERNO 60-9660 {AN5813 -il I 
TURN & SLIP TYPE M0-8 AtRNO 60-5704 JMS28024-li I 

It-< H'ATIN"-
CABIN HEATER JANITROL S-100 I 
MOTOR BLEED AI R VALVE 204,060 ,444 I 
ENGINE ANTI -IC ING C OOK ELECT 575-758 & 667-20 I EA 
HEATED BLANKET OUTLETS HUBBELL 7540 2 

J ENGINE IGNITION SYSTEM I 

K -•NGINE C ONTROLS 
STARTER -GENERATOR AERNO 42-7031 TYPE STU-6IA I 
RELAY -STARTER MS24172-01 I 

l LIGHTING 
DOME LIGHT RED MS252l5Rlll LAMP l 
COCKPIT LIGHT MS252ll -lll LAMP 2 
IN<TRUM•NT & •nc E Ur.HTS MS25217-l27 LAMP Ill 

M•N NDARY LT< M :un69-1495 LAMP 4 
FUS LIGHTS-TOP & BOTTOM ANl120- 1047 LAMP l 
FUc;. IC-.HTS SIDE ASA 7512 LAMP 4 
FUS LIGHT TAIL MS25212 -161l LAMP I 
FL ASHER FUS LI G HTS TYPE C-2 MIL-F-74 14 I 
UAc;.JFR rA TlnN PANEL 204-075, 705 I 
SEARCH LIGHT TYPE MA-l Mll-l,26998 I 
LANDING LIGHT GRIMES Gll85-1 I 
ANTI-COLLISION LIGHT GRIMES G8400A-8-24 I 

M Ml •r• ANCt"'\IIC 

11=1 n WIPFR A en VALVE r n . I 
SOLENOID- CARGO HOOK REL EASTERN ROTORCRAFT SP4100-l I 
RELAY CARGO HOOK REL ANlll 1-2 I 

P -POWER 
BA ""RY f"HARr.lNG MS24498, I l4 AMP HR I 

• '"' .AATTFRV MS24171-DI I 
RELAY-NON ESSENTIAL BUS MS24171 -DI I 
Dr;;I ,V DI IC T•~• M 4. , 
INVERTER-MAIN MS2198l , I I 
INVERTER- SPARE MS21913 . I I 
RELAY INVERTER POWER MS24166-01 2 

O. FUEL & Oil I 

PUMP-FUEL BOOST 204,060-627 2 
PUMP-FUEL TRANSFER 204-060-627 I 
VALVE FUEL SHUT-OFF 204-060,0 I l I 
VALVE-OIL SHUT-OFF 204-060-01 l I 
SOLENOID VALVE IGN ITER I 
SOLENOID VALVE-GOV BY?ASS I 
ACTUATOR-GOV RPM 204,060-762 I 
C.OLENn1n. tnLF qnp REL 204-060-775 I I 

R- _D.11.n1r u.11.v & rru.tt. 

RAn1n COMPASS I ADFI AN I ARN -59 I 
MARKER BEA N RCVR R. ltwl ARN I 
VOR RECE IVER IVHFI AN I ARN -l0D I 
FM HOMING ADAPTER ANIARA, 11 I 
FM AUXILIARY RCVR AN / ARR -46 !POWER PROVJ I 
FM TRANSCEIVER IRECEIVEI I AN I ARC-44 I 

I ADDITIONAL POWER XMITI I 
HF '" • IVFR RFCFIVFI AN I ARr .i.i.9 I 
I ADDITIONAL POWER XMITI I 

VHF XMTR ISTANDBY T-366 JARC I I 
RELAY INTERCOM M241l9-5 2 
SIGNAL DISTRIBUTION PANEL SB.J29 JAR l 
SIG NAL DISTR PANEL AUX MX-1646/ AIC 2 
RFLAY A X ,,.,, n1sTRIB PNL 'V K ELECTRIC 645-6105 I 

s . RADAR 
IFF TR AN , APX-44 I POWER PROV! I 
IFF ADAPTEk MARK XII I POWER PROVI I 
ALTIMETER AN/APN -1 00 !POWER PROVJ I 

W-WARNING 
FIRE DET'"'TION EDISON 227-21-5 I 

TOTAL AVERAGE AMPERES 

D E 
Cl 

v>t:: z . 
-Z wz >- -

~:::, < :f 
"' ' a.. wW 

:f "' a.. :f 
<~ o;:: 

0.5 l0.0 
1.5 

U , V" ,u.u 
U ,V" .J\I .U \ 

0.6 J0.0 
0.2 30.0 
4.0 l0.0 
0. 1 l0.0 

JI.I l0.0 
2.0 0.2 

11 .0 
10.0 )0.0 

1.5 0.5 

4.5 0.5 

1.28 
0.17 
0.04 l0.0 
0.)4 
2.7 l0.0 
0.ll l0.0 
1.15 30.0 
0 .4 
0 .2 l0.0 

17.0 5.0 
16.5 5.0 
l .0 30.0 

l .5 10.0 
10.0 0 .1 
0.2 0.1 

0,6 30.0 
0.6 J0.0 
n" '"" 

15.1 l0.0 
IS. I 
0.35 10.0 

2.5 10.0 
2.5 10.0 
1.0 0.02 
1.0 0.02 
0.75 0.5 
1.0 l0.0 
0.9 1.0 
6.5 0.0l 

2.8 )0.0 

·~ ,n.n 
2.9 l0.0 
1,0 
0.14 J0.0 
4.92 ]0.0 
1.43 

17n ,nn 
l .0 
1.5 
0,09 
0.20 l0.0 

NEG 
0. 15 l0.0 

4.5 30.0 
4.2 J0.0 
l .0 10.0 

0.07 10.0 

CHAPTER t 1 
SECTION II 

I 

START & WARM UP F-2 

A YEP.AGE AMPS. 

AMPS 0 .5 2.0 15 .0 }MPS 

MIN MIN MIN MIN 

1.5 1.5 1.5 1.5 1.5 

u. u. u . u. l 0. I 

0.8 0.8 0 .1 0.1 0,8 

~.o 4.0 4,0 4.0 4.0 
0.1 0. 1 0.1 0.1 0.1 

31.1 
2.0 0.8 0.2 NEG 

11 .0 2.9 2.9 2.9 I1.O 
20.0 

1.5 1.5 0.4 NEG 

4.5 4.5 I . I 0.2 

2.6 2.6 2.6 2.6 2.6 
0.l 0.3 0.2 NEG 0 .l 
5,2 5.2 5,7 5.2 5.2 

12.6 12.6 12.6 12.6 12.6 

0.2 0.2 0.2 0 .2 0.2 

l .0 

l .5 

129.6 
0.6 0.6 0.6 0.6 0.6 
0.6 0.6 0.6 0.6 0.6 
n. n O,l nl 0.l 

15.4 15.4 15.4 15.4 15.4 

5.0 5.0 5.0 5.0 5.0 

2.0 0 .1 l'<tb 

0.1 0.1 0.2 NEG 
1.0 1.0 1.0 1.0 1.0 
0.9 0.9 0.4 0.1 

2.8 2.8 2.1 2.1 2.8 
NEr. NEG 

2.9 2.9 2.9 2.9 2.9 

0,1 0.1 0.1 0.1 0.1 
4.9 4.9 4.9 4.9 4 .9 

1.4 
I1.n 17.0 17 .D I7.O 17.0 
l.0 l .O 1.5 0 .l J .0 
1.5 1.5 1.5 1.5 1.5 
0.2 0.2 0. 1 NEG 0.2 
0.6 0.6 0 .6 0.6 0.6 

0 ,1 0.1 !l' 0.1 0 .1 

4.5 4.5 4.5 4.5 I 4 .5 
4.2 4.2 4.2 4.Z 4.2 
l.0 l .0 l .0 ] .0 3.0 

0.1 0.1 0.1 0.1 0.1 

117.9 106.7 98.7 95.2 94.I 
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TM 55-1520-211-20 

OPERATING CONDITIONS-F 

TAKE OFF F-4 CRUISE F-5 LAND F-7 

AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. 

0.5 2.0 15.0 AMPS 0 .5 2.0 30.0 AMPS o.s 2.0 5 .0 ~PS ... , ... 
1.5 

0 .1 

01 

4.0 
0.1 

)I.I 

2.9 
20.0 

2.6 
0.l 
5.2 

12.6 

0.2 

l .0 

l .5 

129.6 
0.6 
0.6 
n .J 

15.4 

5.0 

1.0 

2.1 

2.9 

0.1 
4.9 
1.4 

17.0 
] .0 
1.5 
0.2 
0.6 

0 .1 

4.5 
4.2 
l .0 

0 .1 

216.7 

... , ... MIN MIN ... , ... .... , .... , . ... , ...,.., MIN ...,.., UltJ 

1.5 1.5 1.5 1.5 1.5 1,5 1.5 ,, I< '·' 
0.1 0.1 0.1 0.1 0 .1 0 .1 0.1 0.1 0.1 0.1 

01 0.1 01 0 ,1 0,1 0 .1 0.1 n.• o .1 n .1 

4.0 4.0 4 .0 4.0 4.0 4 .0 4.0 4.0 4.0 4 .0 
0 .1 0.1 0 .1 0 .1 0 .1 0.1 0,1 0 ,1 0.1 0.1 

)I.I JI.I ll.1 31.1 I.I )I.I 11.1 31.1 l I . I l I.I 
l .0 u 0.2 0.1 

2.9 2.9 11.0 2.9 2.9 2.9 I 1.0 2.9 2.9 2.9 
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 

2.6 2.6 2.6 2.6 2.6 2.6 7.6 2.6 2.6 2.6 

0.2 NEG 0.l 0.l 0.2 NEG 
5.2 5.2 5.2 <1 , .1 • .2 5,2 5.2 <,1 , .2 

12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 

0 .2 0.2 0.2 0.2 0.2 0 .2 0.2 0.2 0.2 0.2 

17.0 17.0 17.0 2.8 17.0 17.0 17.0 I 7.0 
16.5 16.5 16.5 16.5 

l .0 l .0 l .0 ].0 3.0 l .0 J .0 l .0 l .0 3.0 

l .5 l .5 1.5 1.5 H 1., l .5 ' · H 1,5 

10.2 2.1 0.5 NEG 

81 .0 43 .2 97.2 97.2 60.7 22.9 )2.4 32.4 20.2 11>.2 

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0 .6 0.6 0.6 

0.l 0.l o. o.l 0.l 0.] 0.l 0 .1 O.] 0, 

15.4 15.4 15.4 15.4 15.4 15.4 15.4 15.4 15.4 15.4 

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 

,.o 0 .1 """ 
1.0 1.0 1.0 1.0 1.0 1.0 ,0 ,0 .u 1.0 

0.9 0.9 0.4 NtG 
OUQ 

2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.8 2.8 
NEG N~• 

2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2,9 2.9 
1.0 1.0 1.0 1.0 

0.1 0 .1 0 .1 0.1 0.1 0.1 0 .1 0.1 0. 1 0.1 
4.9 4.9 4.9 4.9 4.9 4., ... ..• 4,9 4.9 
0.1 0.1 1.4 1.4 u. 0.l 

I7.D 11.0 I7.O I7.O 17.0 17.D 1,n 17.0 17.0 I .o 
1.5 0.3 l .0 l .0 1.5 0.3 l .0 l .0 1.5 0.6 
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
0.1 NEG 0 .2 0.2 0.1 NEG 0.2 0.2 0.1 NEG 
0.6 0 .6 0 .6 0.6 0.6 0.6 0.6 0.6 0.6 0 .6 

0.1 0.1 0.1 0.1 0 .1 0.1 0 .1 0.1 0.1 0. 1 

4.5 4 .5 4.5 4 .5 4.5 4.5 4.5 4.5 4.5 4.5 
4 .2 4.2 4.2 4.2 4.2 4.2 4.z 4 .Z 4.2 4.2 
3.0 ] .0 l .0 3,0 l .0 3.0 3.0 J .0 3,0 J.U 

0. 1 0.1 0.1 0.1 0 .1 0.1 0. 1 0.1 0.1 o.l 

235.7 195.1 290.1 27l.9 213.6 179.2 234.1 22).6 201.4 202.9 

Figure 1-4. UH-18 Helicopter power loading chart (Serial 
No. 62-1872 thru 62-125551 (Sheet 1 of 2) 

I .< 

0.1 

0,8 

4.0 
0.1 

31 .1 

11.0 

2.6 
0.l 
, .1 

12.6 

0.l 

16.5 
3.0 

1 ,5 
10.2 

12.4 
0.6 

15.4 

!: .O 

, .u 

.0 

... Q 

2.8 
NH, 

2.9 

0.1 ... 
1.4 

I .o 
l .0 
1.5 
0.2 
0.6 

0 .1 

4.5 .. , 
3.0 

0.1 

205.5 

EMERGENCY F-8 

AVERAGE AMPS. 

0 .5 2.0 30.0 60.0 ) .... , .... , .... , ... MIN 

1.5 1.5 1.5 1.5 

0 .1 0 .1 0 .1 0 .1 

a.a 0.8 0 .8 0 .8 

4.0 4 .0 4.0 4.0 
0.1 0.1 0.1 0 .1 

ll , I 31.1 )I.I l 1.1 

2.9 2.9 2.9 2.9 

2.6 2.6 2.6 .6 
0.l 0.2 NEG 
, .1 5.2 5.2 5.2 

12.6 12.6 12.6 12 .6 

0.3 0.3 0.l 0 .l 

16.5 16.5 2.1 1.4 
l .0 l .0 l .0 l .0 

l .5 ) .§ l .5 l .5 
2.1 0.5 NEG 

32.4 20.2 7.6 4.l 
M 0.6 0.6 0 .6 

15.4 15.4 15.4 15.4 

5.0 5.0 , .o >.U 

u., ,..~ 
.0 .u .u 

2.1 2.8 2.8 2.8 

2.9 2.9 2.9 2.9 

0. 1 0.1 0.1 0.1 ... .. ... .. 
1.4 0.1 u., u., 

I ',0 ',0 17, 

l .0 1.5 0 .l 0.l 
1.5 1.5 1.5 1.5 
0.2 0.1 NE< 
0.6 0.6 0.6 0.6 

0.1 0.1 0. 1 0,1 

4.5 4 .5 4.5 4.5 
4.z .. , .. .. , 
3.0 3.0 3.0 3.0 

0. 1 0.1 0. 1 0.1 

117.4 171.1 142.2 117.5 
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A 

EQUIPMlNT 

INVERTER MAIN 

u-1NSTRUM~NTS 

INDICATOR XMSN Oil RRESSURE 
TR~NSMITTER -XMSN Oil PRESSURE 

E ENGINE INSTRUMENTS 
INDICATOR-ENGINE Oil PRESSURE 
TRANSMITTER ENGINE Oil PRESSURE 

INDICATOR FUEL PRESSURE 
TRANSMITTER-FUEL PRESSURE 

INOICATOR-TOROUE PRESSURE 
TRANSMITTER TORQUE PRESSURE 

FUEL OUANTITY-INOICATOR 
ICI 01 ANTITY ANK UNIT 

"-FLIGHT IN<TRUMENT< 

VERTICAL GYRO INDICATOR 
IND SYSTEM 1 AMPLIFIER 

PILOT CONTROL GYRO 
RATJ; c,;yR 

ATTITUDE INDICATOR-CO-PILOTS 

COMPASS SYSTEM 
TYPE J-2 AMPLIFIER 

l CONTROL GYRO 
•TRANSMITTER & 
I COMPENSATOR 

~WR INTERLOCK RLY 
IMASTER INDICATOR 
r sERVO AMPLIFI•• 

REPEATER INDICATOR 
M-MISCELLANEOUS 

CAPACITOR PF cc RRE TION 
RESISTOR LOAD IALANCING 

R-RADIO NAVIGATION .... '", .. 
X-AC POWER IWARNINGI 

AC FAILURE RELAY 

INV•RTER -SPA~E 

NOTE-SPARE INVERTER LOADS ARE 
IDENTICAL TO MAIN INVERTER LOADS 

C D 

B C) • ci.,, zz z .. ;:::i 
PART DESIGNATION .. z <, 

<=> ~~ .. 
OIL .. o O;::: 

Mnl913- I 

AERNO 61-2476 TYPE MO-2 I ,o.o 
AERNO 61 -2497 TYPE TRU-20/A I 30.0 

AERNO 61 -2476 TYPE MO-2 I 30.0 
AERNO 61 -2497 re TRU-20/A I 30.0 

AERNO 61 -2461 IMS2I0I0-I) I 30.0 
AERNO 61-3001 I MS21005- 11 I 30.0 

AERNO 61-2416 TYPE MO-3 I 30.0 
AERNO 61-2417 PE MH-4 I 30.0 

204-060-613 I 30.0 I 
2M-OMJ.6.IJ l 30.0 

LEAR 4005G I 30.0 I 
LEAR 5404G I 30.0 
AERNO 60-5937 TYPE MO- I I 30,0 
A~RN An. •931 TY•E MC-I I ... 
TYPE J-1 Mll-I -5I33 I 30.0 

AERNO 60-1702 TYPE A-2 I 30.0 
AERNO 60- I4IO TYPE S-lA I 30.0 I 
AERNO 60-1413 TYPE C-2 I 30.0 
AERNO 60-1479 I 30.0 
LEAR 5119E I 30.0 
SPERRY C-6H I 30.0 
SPE•RY 1713167-1 I 30.0 
I0-250A/ ARN I 30.0 

::P5)11Hl05K MIL- -15 2 30.0 
RW20G91 I Mll-R-26 I ]0.0 

·c I • 30,0 

·c u -1 AAt- 2411 I 30.0 

MS2I983-I I 

TM 55-1520-211 -20 CHAPTER 1 
SECTION II 

ELECTRICAL REQUIREMENTS PER UNIT-E F G H CONNECTED LOADS-I 

115 VOLTS 3 PH. 

VA. WATTS VARS. 

2SO 

25.00 2•co ... 
, .oo 7.10 4.70 

27.70 25.56 I.OI 

1.00 1.00 

250 

oi t PHASE PHASE PHASE 
115 VOLTS I PH. 28 VOLTS I PH. z 

"'"' ~i3 A TO 8 C TO A I TO C 

lB ~:::, Oz VA. WATTS VARS . VA. WATTS VARS. 0 fl? VARS WATTS VARS ~< WATTS VARS WATT!. ... £ >• ..... 
I0LAG %2,J 

.95 LEAD 1'0 

I 7' 041 er 0 .11 :I: 10 I 3601440 0.47 1.65 
2.29 ._ .. 2.20 0.29 :!:10 360/440 0,66 2.70 

1.72 0.47 1.65 0.21 :1:10 ' 360/440 0.47 1.65 
2.29 0.66 2.20 0.29 "10 160,- o ... uo 

2.60 0.45 U7 0.17 :1:10 3601440 0.45 2.57 
3.25 0.59 3.19 0.11 :1:10 360/440 0.59 3.19 

1.72 0.47 1.65 0.21 :l:I0 360/440 0.47 1.65 
2.29 0.66 2.20 0.29 r.10 3601440 0.66 2.20 

3.50 ].SO 1.0 ±10 360/440 3.50 

15.0 14.10 5.10 0.94 ±10 380 / 420 14.10 5.10 

0.94 ±1• 310/420 7.10 2.IO 7.IO 2.IO 7.IO 2.IO 
4.10 4.50 1.60 0.94 ±10 3101420 4.50 1.60 

0.15 ±10 3101420 2.57 1.57 2.57 1.57 2.57 1.57 

0.92 :1::10 360/440 6.61 5.49 12.00 1.21 us 1.31 

1.0 ±10 360 / 440 4.00 4.00 
22.50 5.30 21 .90 0.24 ±10 360/440 •. ,o ll.YU 

17.40 14.10 9.20 0.15 :!:10 360 / 440 14.10 •. ,o 
6.69 1.20 6.57 0.11 ±10 ]60/440 1.,0 6.57 

33.20 33 .20 o.o -66.40 
14.50 14.50 I.O I4.!IO 

l .ll l .ll 1.0 _,. 

13.20 0.IO I .ID 0.06 :I: 10 3601440 0.10 13.1 0 

J,TALS 43.0I 16.56 36.17 5.51 55.1] 7.43 

I 
TOTAL LOAD 131 VA @ 0.91 PF ILAGI 

I 

Figure 1-4. UH-1 B Helicopter power l♦ading chart (Serial 
No. 62-1872 thru 62-12555 ($1-eet 2 of 2J 
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C 

A 8 "' .. !:: wz 
EQUIPMENT PART DESIGNATION ;::, 

::, .... 
zo 

A ARMAMENT 
MISSILE LAUNCHING SYS SS-11 I I 
STABILIZATION <YSTEM AN I ASWl2 I 
SIGHT MARK VIII I 
ROCKET LAUNCHER SYS XM-l I 
SIGHT MARK VIII I 
MACHINE GUN SYS XM -6 I 
FIRE CONTROL RELAY MS25024-2 I 

C FLIGHT CONTROLS 
MAGNETIC BRAKE FORCE TRIM AIRBORNE ACC R460Ml5 3 
SOLENOID HYO CONT ADEL 52657 I 

E-ENGINE INSTRUMENTS 
XMSN OIL TEMPERATURE AtKNO 61 -8842 I MS280M-2 I I 
ENGINE OIL TEMPERATURE Al-lfNI 61-8833 IM:-.2800'f-1 I 

F FLIGHT INSTRUMENTS 
TURN l SLIP IND !TYPE MD.Bl AERNO 60-5704 IMS28024-11 I 
HEATER PITOT TUBE A ERNO 60-9660 I AN5813-1 I I 
GYRO COMPASS TYPE J -2 I 
PnWFR IN R ~rK R Y 204-075-363 I 

H HEATING 
PUMP ROTOR DE-ICING LEAR ROM EC Pl6J2A I PROV ONLYI I 
PUMP WINDSHIELD DE -ICING ADEL 20M3 PROV ONLY I 
SOLENOID VALVE DE -I CING RONSON 1-U-1 025 !PROV ONLY! I 
CABIN HEATER JANITROL S-100 I 
MOTOR BLEED AIR VALVE 204 ,060,444 I 
ICE DETECTOR SYS-ENr-. COOK ELEC 575-758 l 667-20 I EA 
DEFROST /AFT OUTLET VALVE LELAND A38153 -00I 2 
H~A : □ DI .t.Nwi;,- :JU _fT Hu RB ELL 7540 2 

I J ENGINE IGNITION SYS I 

K ENGINE CONTROLS 
STARTER-GENERATOR AERNO 42 -7031 TYPE STU-6/A I 
RELAY STARTER MS24172-DI I 

L-LIGHTING 
DOME LIGHT RED MS25235R3 I I LAMP 3 

~, KPIT LIGHT MS25231 -3 I 3 LAMP 2 
INSTRUMENT & EDGE LTS MS25237 -327 LAMP 131 
INSTRUMENT SECONDARY LTS MS25069 -1495 LAMP ◄ 
Fil< L1r-.HTS-TnP & BOTT M AN3120-1047 LAMP 3 
FUS LIGHTS-SIDE ASA 7512 LAMP 4 
FU< LIGHTS TAIL MS25232-168l LAMP I 
FLASHER-FUS LIGHTS SEABOARD ELECTRIC 3295 I 
MASTER CAUTION PNL 204 -075-705 I 
<EARCH LIGHT TYPE MA-3 MIL-L-26998 I 
LANDING LIGHT GRIMES G8385- I I 
.1.LJT1 .r:nLL1<;.1nN LIGHT GRIMES G8400A-8-24 I 

M-MISCELLANEOUS 
WINDSHIELD WIPER 204-M0-907 I 
<;.nLFNn10 CARGO HO;.)K REL EASTERNROTORCRAFT SP◄ I00-3 I 
0<1 •Y -CARGO HOOK REL MS2414901 I 

P-POWER 
ATT•RY CHARGING BB◄ llA 34 AMP HR I 

RELAY-BATTERY MS24171 -DI I 
ULAY NON ESSENTIAL BUS MS24171 -DI I 
RELAY-BUS CONTROL MS25024 -2 I 
NVFRHR MAIN PU - 5◄3/A I 

INVERTER-SPARE PU - 5◄ 3 A I 
RFLAY INVERTER POWER M524166-DI 2 

1O-FUEL AND OIL 
PUMP FUEL BOOST 204-060-627 2 
P MP FUEL TRANS I FERRY I 204 -060-627 I 
VALVE-FUEL SHUT OFF 204-060-0 I 3 I 
VALVE OIL SHUT OFF 204-060-01 l I 
SOLENOID VALVE-IGNITER I 
~no• i;Nn1n VALVE GOV BYPASS I 
ACTUATOR-GOV RPM 204-060-762 I 
SOLENOID IDLE STOP REL 204-060-775 I 
PIIUp FUEL TRANS -!EXTERNAL LEAR •G8160-2F 2 

SHEET TOTAL AVERAGE AMPERES 

D E 
0 

"' ... z . 
-Z wz ,_ _ 

~::, < le 
"' ' a. wW 

le"' a. le 
<il= Q;::: 

I S.0 ' 5.0 > 
5.0 I 
0 .6 
5.0 \ 

◄ 5 .0 , 
0.35 I 

0 .5 30.0 
1.5 

0.04 ]0.0 
0.04 30.0 

0 .1 30.0 
4.0 30.0 
0.6 30.0 
0.2 30.0 

2.1 30.0 
1.0 JO.O 
1.2 30.0 

) I, I 30.0 
2.0 0 .2 

I 1.0 
3.1 0.05 

10.0 30.0 
1.5 0.5 

4.5 0.5 

1.28 
0.17 
0.04 30.0 
0 . 1◄ 

2.7 J0.0 
0 .83 30.0 
I.IS 30.0 
0.4 
0.2 10.n 

17.0 5.0 
16.5 5.0 
3.0 30.0 

3.5 30.0 
10.0 0.1 
0.2 0 .1 

0 .6 10.0 
0 .6 30.0 
0.35 10.0 

15.1 30.0 
15. 1 
0 .35 \ 

4.75 30.0 
◄ . 75 J0.0 
1.0 0.02 
1.0 0 .02 
0.75 0.5 
1.0 10.0 
0.9 1.n 
6.5 0.0l 
3.7 

CHAPTER 1 
SECTION II 

START & WARM UP F-2 

AVERAGE AMPS. 

AMPS 0.5 2.0 15.0 MPS 

MIN MIN MIN MIN 

'I 
1.5 1.5 1.5 1.5 1.5 

0.1 0.1 0.1 0.1 0.1 

0 .1 0.1 0.1 0. 1 0.1 

◄ .O 4.0 4.0 4.0 4.0 
0.8 0.8 0 .8 0.8 0.8 

2.1 
1.0 
1.2 

JI.I 
2.0 0.8 0.2 NEG 

11 .0 2.9 2.9 2.9 11 .0 
6.2 0.6 NEG NEG 

20.0 
1.5 1.5 0.4 NEG 

4.5 4.5 I.I 0.2 

2.6 2.6 2.6 2.• 2.6 
0.3 0.3 0 .2 NEG 0.3 
5.2 5.2 5.2 5.2 5.2 

12.6 12.6 12.6 12.6 12.6 

n., 0.2 0.2 0.2 0.2 

3.0 

3.5 

. 
129.6 

0.6 0.6 0.6 0.6 0.6 
0.6 0.6 0 .6 0.6 0.6 
0 .4 o .◄ 0.4 o.◄ 0.4 

15.3 15.1 15.1 15.1 15.3 

9.5 9.5 9 .5 9.5 9.5 

2.0 0.1 NEG 

0.8 0.8 0.2 NEG 
1.0 1.0 1.0 1.0 1.0 
n.9 09 04 0.1 

83.7 66.9 59.9 57.7 257.J 
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TM 55-1520-211-20 

OPERATING CONDITIONS-F 
TAKE OFF F-4 CRUISE F-5 LAND F-7 

AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. 

0.5 2.0 15.0 AMPS 0.5 2 .0 30.0 AMPS 0.5 2.0 5.0 AMPS 
MIN MIN 

1.5 1.5 

0.1 0.1 

0.1 0.1 
4 .0 4.0 
0.8 0 .8 

2.1 2.1 
1.0 1.0 
1.2 1.2 

31.1 31.1 

2.9 2.9 

20.0 20.0 

2.6 2.6 
0.3 0 .2 
5.2 5.2 

12.6 12.6 

0.2 0.2 

3.0 3.0 

3.5 .5 

129.6 81.0 
0.6 M 
0.6 0.6 
0.4 0.4 

15.3 15.l 

9.5 9.5 

1.0 1.0 

249.2 200.5 

MIN MIN MIN MIN MIN MIN MIN MIN MIN W>J 

,,_. .... ll.1 ,., 

1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

0 .1 0.1 0. 1 0.1 0. 1 o. 0.1 0.1 0.1 

0.1 0.1 0.1 0.1 0.1 0.1 0 .1 0.1 0.1 
4.0 4.0 4.0 ◄ .O 4.0 4.0 4.0 4.0 4.0 
0.8 0.8 0.8 0.8 0.8 0.8 0.8 0.8 0 .8 

2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 1.2 

31 . 1 31.1 31.1 31.1 31.1 31.1 JI.I 31.1 31 I 
2.0 0.8 0.2 0.1 

2.9 11 .0 2.9 2.9 2.9 11.0 2.9 2.9 2.9 
6.1 0 .6 NEG NEG 

20.0 20.0 20.0 20.0 20.0 20.0 20.0 2n.n mn 

2.6 2.6 2.6 2.6 2.b 2.6 2.6 2.6 2.6 
NEG 0.3 0.3 0.2 NEG 

5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 

12.6 12.6 12.6 12.6 12.b 12.6 12.6 12.6 12.6 

0 .2 0 .2 0.2 0.2 0 .2 0.2 0.2 0.2 0.2 
17.0 17.0 17.0 17.0 17.0 17.0 17.0 17.0 

16.5 16.5 16.5 16.5 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 1.0 3.0 

.5 .s .s 1.5 .5 .5 .5 3.5 3.5 
10.2 2.1 0.5 NEG 

◄3 .2 97.2 97.2 60.7 2H 32.4 32.4 20.2 l#..Z 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
0.6 0 .6 0.6 0.6 0.6 0.6 0 .6 0.6 0.6 
0.4 0.4 o .◄ 0.4 0.4 0.4 0.4 O .◄ o .◄ 

15.J 15.l 15.3 15.3 15.l 15.l 15.l 15.l 15.l 

9.5 9.5 9 .5 9.5 9.5 9.5 9.5 9.5 9.5 

2.0 0.1 NEG 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
0.9 0.9 0.4 NE<. 

NEG 

162.5 298.4 212.2 220.8 146.5 203.5 116.7 171.4 169.1 

Figure 1-5. UH-18 Helicopter power loading chart (Serial 
No. 63-8500 thru 63-12952J (Sheet 1 of 2J 

1.5 

0 .1 

n 
4n 
0.8 

11 I 

11 .0 

2.6 
0.1 
5.2 

12.6 

0 .3 

16.5 
3.0 

3.5 
10.2 

Jl.4 
0.6 

15.3 

9.5 

2.0 

1.0 

NEG 

166.l 

EMERGENCY F-8 

AVERAGE AMPS . 

0 .5 2.0 30.0 60.0 
"-'IN MIN MIN MIN 

) 

1.5 1.5 1.5 1.5 

0.1 0.1 0.1 0.1 

n n n n 
40 40 40 ◄.n 
n• 0.8 0.8 0.8 

11 .1 11.1 11.1 11 I 

2.9 2.9 2.9 2.9 

2.6 2.6 2.6 2.6 
0.1 0.2 NEG NEG 
5.2 5.2 5.2 5.2 

12.6 12.6 12.6 12.6 

n.3 n.1 n.1 0.1 

16.5 16.5 2.8 1.4 
3.0 3.0 3.0 3.0 

3.5 3.5 3.5 3.5 
2.1 0 .5 NEG 

12.4 20.2 7.6 4.l 
0.6 0.6 0.6 0.6 

15.l 15.3 I 5.l 15.3 

9.5 9.5 9.5 9.5 

0. 1 NEG 

1.0 1.0 1.0 1.0 

1 ◄5.5 111.5 10◄ .5 99.1 

204099-31-l 



) C D E 

A B c., START & WARM UP F-2 
"' z . 

act:: 
.,, ... -Z wz ... - AVERAGE AMPS. wz ~ :::> <~ EQUIPMENT PART DESIGNATION t :::> "' ' ... 

~~ :::>u.. ~"' AMPS 0.5 2.0 15.0 AMPS zo <~ O;:: 
MIN MIN MIN MIN 

R-RADIO NAV & COMM 
RADIO COMPASS AN AKN-59 I 2.8 ]0.0 2.8 2.8 2.8 2.8 l.8 
MARKER BEACON RCVR R-10o4I /ARN I 0,(),4 30.o NEG NEG 
VOR RECEIVER /VHF) AN/ARN-30E I 2.9 30.0 2.9 2.9 2,9 2.9 l.9 
FM HuMIN<, ADAn EK AN ·JI I ,0 
FM AUXILIARY R -•K AN/AKK-49 IPR V ONLY! I 2.0 30.0 2.0 2.0 2.0 2.0 2.0 
FM TRANSc;EIVEK !KEc;J AN/AK\..-44 -4.91 ]0,0 4.9 ... ... ... 4.9 

I ADDITIONAL rvvK XMITI 1.4 1.4 
FM TKANSc;VR PWR R LY MS24149D I I 0.25 30.0 0.3 0.3 0.3 0.3 0.3 
INTER M RELAY C2A-126 IHI-G INI 2 0.02 N ►<- NEG 
VHF XMTK I STAN Dor I Tl66/ AK<.; I 1.5 1.5 1.5 1.5 1.5 1.5 
'Nr l• ►<'I AN/ARC-73 I 2.0 30.0 2.0 2.0 2.0 2.0 2.0 

/ADDITIONAL PWR XMITJ 6.5 6 .• 6.5 3.3 0.7 6.5 
UHF TRAN,1 _ .. IVER (N,..l AN/ARC-SIX 

I ADDITIONAL PWR XMIT J 
VHF TRANSCEIVER PWR RLY MS24l4901 I 0.25 30.0 0.3 0.3 0.3 0.3 0.3 
SIGNAL DISTRIBUTION PNL <.;-161 //Ale; 3 0 .2 30.0 0.6 0.6 0.6 0.6 0.6 

s RADAR 
/FF TRANSPONDER AN;APX-4-4 I 4.5 30.0 4.5 4.5 4.5 4.5 4.5 
IFF ADA MAKK ·All 1,-11 1V . I 4.2 0.0 .. , 4., 4., 4.z 4.2 
RADAR ALTIMETER AN/APN-100 (PROV ONLYJ I 3.0 30.0 3.0 3.0 3.0 3.0 3.0 

w WARNING 
FIRE DETECTION ••N<> •1 1,uN 227-28-5 0.07 30.0 0.1 0.1 0.1 0.1 0.1 
RPM LIMIT 205-074-001 · I I 0.5 30.0 0.5 0.5 0.5 0.5 0.5 

SHEET TOTAL AVERAGE AMPERES 3.61 3.61 32.9 30.3 37.5 

TOTALS FROM SHEET I 79 .2 68.0 57.0 53.4 252.8 

TOTAL AVERAGE AMPERES 115.l /(),4,/ 89.9 83.7 290.3 

) 

TM 55-1520-211-20 

OPERA TING CONDITIONS-F 
TAKE OFF F-~ CRUISE F-5 LAND F-7 

AVERAGE AMPS. AVERAGE AMPS. ' AVERAGE AMPS. 

0.5 2.0 15.0 AMPS 0.5 2.0 30.0 AMPS b.s 2.0 5.0 AMPS 

MIN MIN MIN MIN MIN MIN MIN MIN Ai\lN MIN MIN MIN 

2.8 2.8 2.8 2.8 2.8 2.8 2.1 2.1 2.8 2.8 2.1 2.8 
NH, 

1.9 l.9 1.9 2.9 1.9 2.9 1.9 1.9 1.9 1.9 1.9 2.9 
1.0 1.0 1.0 1.n 

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
4.9 4.9 4.9 4.9 4.9 4 .9 4.9 4.9 4,9 4 .9 4.9 4.9 
1.4 0.7 0.1 1.4 1.4 0.7 0.3 1.4 
0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

NEG N••-
1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
6.5 3.3 0.7 6.5 6.5 3.3 0.7 6.5 6.5 3.3 0.7 6.5 

0.3 0.3 0.3 0 .3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 , 0.6 0.6 0.6 0.0 

4.5 4.5 4.5 4.5 4 ,5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 .. , 4.2 4,z 4.2 4.2 4.2 4.2 4.2 4.2 · 4.2 4.2 4.2 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3,0 3.0 3.0 3.0 3.0 

I 

0.1 0.1 0.1 0.1 0.1 0 .1 0.1 0.1 0.1 0.1 0.1 0.1 
0.5 0.5 0.5 0.5 0.5 0.5 o .• o.• 0.5 o.• o.• 0 .5 

37.5 33.6 30.4 37.1 37.1 33.9 31.3 37.5 h .5 33.6 31.6 37.5 

24-4.7 196.0 151.0 293.9 277.7 216.3 142.0 199.0 117.8 161.5 165.2 161.8 

282.2 229.6 188.4 331 .0 314.8 250.2 173.3 236.5 Js.3 202.1 196.1 199.3 

' 

Figure 1-5. UH-18 Helicopter power loading chart (Serial 
No. 63-8500 fhru 63-12952) (Sheet 2 of 2) 

CHAPTER 1 
SECTION II 

EMERGENCY F-8 

AVERAGE AMPS . 

0.5 2.0 30.0 60.0 
MIN MIN MIN MIN 

2.e 1.8 1.8 1.8 

l.9 1.9 1.9 2.9 

2.0 2.0 2.0 2.0 
4.9 4,9 4,9 4.9 
1.4 0.7 0.1 0.1 
0.3 0.3 0.3 0.3 

1.5 1.5 1.5 1.5 
2.0 2.n 1.0 2,0 

6.5 3.3 0.7 0.1 

0.l 0.3 0.1 0.3 
0.6 0.6 0.6 0.6 

4.5 4.5 4.5 4.• 
4.2 4.2 4.2 4.2 
3.0 3.0 .o .o 

0.1 0,/ 0.1 0.1 
0.5 0.5 0.5 0.5 

37.5 33.6 )0.' 30.4 

141.0 127.0 100.0 95.l 

178.5 160.6 130.4 125.7 

204099-31-2 

1-13 



A B 

EQUIPMENT PART DESIGNATION 

A ARMAMENT l 

Ml>"Lt ,,, :,.>-11 

IA.Ill l7ATI N SYS 't:M AN/ASWl2 
<1r-HT MARK VIII 
D -"'Intel A••NCH SYS XM-3 
SIGHT MARK VIII 
MACHINE GUN SYSTEM XM-6 
FIRE CONTROL REL. MS25024-2 

C FLIGHT CONTROLS 
MA1-N .. 111.., BRAKE -rvK1.--rc lRIM AIKDu"1"t ,....._,,_ l'l.~DUIYU-1 

tN< -HTU JN AU,C 0,00, 

E ENGINE INSTRUMENTS 
XMSN OIL TEMPERATURE APKN\. 61-8842 (M 8019-21 
•N•~•NE nil TEMPERAIUKt AtKNU 61-8833 tM>28°"'-I 

F-FLIGHT INSTRUMENTS 
: UKN & SLIP INI ·re MD-Bl 00- ... 

HEATER -PITOT TUBE AERNO 60-9660 IAN581J-1 I 
~YR< ~, MPASS YPE J-2 
P"WER INTERLOCK RELAY 204-075-363 

H HEATING 
PUMt' -KU .... IFAR I~< Pl6 . 
PUMP WINDSHIELD DE-ICING ADEL 20093 I PROV ONLY! 
,r 11 S:N 10 VA VE -DE.IC ING -U-1025 
CABIN HEATER JANITROL S-100 
MOTOR BLEED AIR VALVE 204-060-444 
ICE Ut:J ►f OR~ ''-PN1.;,INE l JLIK. Elr1. 5]§. 758 A - •20 

DEFROST IAFT OUTLET VALVE LELAND A381S3-00I 
HEA E• BLANK FT OU . 01 H 7540 

J ENGINE IGNITION SYS 

K ENGINE CONTROLS 
STAKICK· GENERAnJ1111 AtRNU 42-70]1 re :,1w·O/A 

KtLA -~IAP\ICI\ I 1..:-ul 

L LIGHTING 
u~ME -'"" """' M>252,5Rl II LAMP 
c.vc. L I-JI -~-
INSTRUMENTS & EDGE LTS MS25237-327 LAMP 
INSTRUMENTS sEC LTS M::i.25069-1495 LAMt' 
E'.IIC LIGHTC.. TOP & BOTTOM AN3120-1047 LAMP 
FUS. LIGHTS TAIL MS25232-1683 LAMP 
FUS LIGH S SIDE AsA 7512 AM• 
MA«:.f~D A Tl"N PANEL 204-075-705 
SEARCH LIGHT TYPE MA-3 I MIL-L-269911 
1.t.NntNr.; LI T GRIMES GUSS-I 
ANTI-COLLISION LIGHT GRIMES Gl400A-8-24 
FLASHER FUS L;GHT YPE <.:.2 MIL-F-74141 

M MISCELLANEOUS 
WINDSHIELD Wl•ER 204-070-907 
St"ILENOID CARGO HOOK REL EASTERN ROTORCRAF SP4100-3 
RELAY CARGO HOOK REL MS24149DI 

P .Pt"IWER 
•• l~RY CHARG•Nr.;; BB433A 34 AMP HR 
RELAY BATTERY MS24171-DI 
REL NON ESSENTIAL BUS MS24171-DI 
RELAY BU< CONTROL MS25024-2 
INVERTER MAIN PU-543/A 
INVERT>R -SPARE PU-S4)IA 
RELAY INVERTER P WER MS241""--DI 

0 FUEL AND OIL 
PUMP FUEL BOOST 204-060-627 
PUMP FUEL TRANS IFERRYI 204-060-627 
VALVE FUEL SHUT OFF 204-060-013 
VALVE OIL SHUT OFF 204-060-013 
>ULENOID VALVE IGNITER 
SOLENOID VALVE GOV BYPASS r 
,....._, 1uA11n, _,-..,;.,- V RPM 104-060-762 

SOLENOID IDLE STOP REL 204-060-775 
PUMP FUEL TRANS -IEXTJ LEAR RG8160-2F 

PAGE I TOTAL AVERAGE AMPERES 

C D E 
.,, \!) • 

.,, !:: z~ 0<!:: wz ;::~ wz 
;::i :ll::i ~~ ... 
::,.._ ~"' t~ zo --ct O;:: 

I ,,.v 
I 5.0 
I 5.0 
I 0.6 
I 5.0 
I 4>.U 
I O.JS 

. u., ,u.u ,.. 
I 0.04 30.01 
I 0.04 30.0l 

u . 
I 4.0 30.0 \ 
I 0.6 30.0 I 
I 0.2 30.0 J 

I 2.1 30.0 
I 1.0 30.0 , 
I 1.2 30.0 
I 31.1 30.0 
I 2.0 0.2 

I tA I 1.0 
2 3.1 0.05 , 10.0 J:0.0 

I 1.5 o.s 

I 

I ... u.5 

3 1.21 
l u.17 

131 0.04 30.0 
4 0.34 
3 2.7 30.01 
I I.IS 30.0t 
4 0.13 .so.o, 
I 0.2 30.0 
I 17.0 5.0 
I 16.5 s.o 
I 3.0 30.0 
I 0.4 

2 3.5 30.0 
I 10.0 0.1 / 
I 0.2 0.1 I 

I 
I 0.6 30.0 
I 0.6 30.0 
I 0.35 30.0 
I SI.I 30.0 
I IS.I 
2 0.15 

2 4.75 J0.0 
I 4.75 )0.0 
I 1.0 0.02 
I 1.0 0.02 
I n 7< n< 
I 1.0 30.0 

no 0 

I 6.5 0.03 
2 3.7 

CHAPTER 1 
SECTION II 

START & WARM UP F-2 

AVERAGE AMPS. 

AMPS 0.5 2.0 15.0 AMPS 
MIN MIN MIN MIN 

1.5 1.5 1.5 1.5 I.S 

0.1 0.1 01 0.1 0.1 

4.9 4.9 4.9 4.9 4.9 

4.3 

]I.I 
2.0 0.8 0.2 NEG 

I 1.0 2.9 2.9 2.9 11.0 
6.2 0.6 NEG NEG 

20.0 

1.5 1.5 0.4 NEG 

.. , .. , u., 

2.6 2.6 2.6 2.6 2.6 
u., 0_] 0.2 0,3 
S.2 5.2 5.2 5.2 5.2 

12.6 12.6 12.6 12.6 12.6 

u.2 0.2 0.2 0.2 0.2 

3.0 

I 

,V 

129.6 
0.6 0.6 0.6 0.6 0.6 
1.0 1.0 1.0 1.0 1.0 

15.S IS.:, .... .,_, I:,.:, 

9.5 9.5 9.5 9.5 9.5 

2.0 0.1 NEG 

0.8 0.8 0.2 NEG 
1.0 1.0 1.0 1.0 1.0 
u.9 .... ... u. 

83.9 67.1 60.1 57.9 261.0 

1-14 

TM 55-1520-211-20 

OPERA TING CONDITIONS-F 

TAKE OFF F-4 CRUISE F-5 LANO F-7 

0.5 
MIN 

I.S 

0.1 

4.9 

4.3 

,,., 
2.9 

20.0 

2.6 
o., 
5.2 

12.6 

0.2 

3.0 

,.o 

129.6 
0.6 
1.0 

h.s 

9.5 

1.0 

252.9 

AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. 

2.0 
MIN 

1.5 

01 

4.9 

4.3 

,,., 
2.9 

20.0 

2.6 
o., 
5.2 

12.6 

0.2 

3.0 

,.a 

81.0 
0.6 
1.0 

15.5 

9.S 

1.0 

204.2 

15.0 AMPS 0.5 2.0 30.0 AMPS 0.5 2.0 5.0 AMPS 
MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN 

45.4 45.4 22,7 1.5 

I.S 1.5 1.5 1.5 1.5 I.S 1.5 1.5 I.S 1.5 

0.1 0.1 0.1 01 0.1 0.1 0. 1 01 0.1 0.1 

4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 4.9 

4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.3 4.1 

,,., 
]f I ]f I 31.1 ll.1 31.1 31.1 31.1 ll.1 ll I 

2.0 0.8 0.2 0.1 
2.9 11.0 2.9 2.• 2.9 I 1.0 2.9 2.9 2.9 11.0 

6.2 0.6 NEG NEG 
20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 

2.6 >.6 ,. 2.6 2.6 2.6 2.6 2.6 2.6 2.6 
NE~ nl n n, 0.3 
5.2 S.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 5.2 

12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 

0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 
17.0 17.0 17.0 2.8 17.0 17.0 17.0 17.0 

16.S 16.5 16.S 16.5 16.5 
3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 

.o 7.0 7.0 7.0 7.0 7.0 7.0 .o 7.0 7.0 
10.2 2.1 o.s NEG 10.2 

43.2 97.2 97.2 60.7 22.9 32.4 32.4 20.2 16.2 32.4 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

ls.S 15.5 15.5 15.5 15.S IS.ti 15.~ IS.5 15.5 ,~.5 

9.5 9. 9.5 .9.5 9.5 9.5 9.5 9.5 9.5 9.S 

2.0 0.1 NEG 2.0 

1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 .. 00 n, 
NEG NEG 

166.2 302.I 284.9 224.5 150.2 207.2 190.4 175.1 172.8 170.0 

Figure 1-6. UH-1 B Helicopter power loading chart (Serial 
No. 64-13902 thru 64-14191' (Sheet 1 of 3J 

EMERGENCY F-8 

AVERAGE AMPS. 

0.5 2.0 30.0 60.0 
MIN MIN MIN MIN 

1.5 1.5 1.5 1.5 

0.1 0.1 0.1 0.1 

4.9 4.9 4.9 4.9 

11 I 11 I "·' 31.1 

2.9 2.9 2.9 2.9 

2.6 2.6 2.6 2.6 
0.3 0.2 ... = , .. = 
5.2 5.2 5.2 5., 

12.6 I .6 12.6 .... 
0.3 0.3 0.3 0.3 

16.5 16.5 z.8 1.4 
3.0 3.0 3.0 3.0 

7.0 ,.o /.0 -,,o 
2.1 0.5 NtG Ne= 

32.4 20.2 7.6 4.3 
0.6 0.6 0.6 0.6 

I ti.ti 1!:i.!:i ,,., .... 
9.5 9.5 9.5 9.S 

0.1 NEG 

1.0 1.0 1.0 1.0 

149.2 135.2 108.2 103.5 

_ A099-29-2 



C D E 

) A B Cl • START & WARM UP F-2 "' "'!:: z~ 0<!:: wz ;;:~ wz AVERAGE AMPS. 
EQUIPMENT PART DESIGNATION t=> :l:j:::, <. ... ~t :::, u.. ~"' AMPS 0.5 2.0 15.0 AMP$ zo <~ O;;: 

MIN MIN MIN iMIN 

R RADIO NAV & COMM 
RADIO COMPASS AN/ARN-S9 I 2.8 30.0 2.8 2.8 2.8 2.8 2.8 
MARKER BEACON RCVR R.1()41 AKN I o.~ 0.u Ntc, 
VOR RECEIVER !VHFI AN/ARN-30E I 2.9 30.0 2.9 2.9 2.9 2.9 2.9 
FM TRANSCEIVER I RCVR I AN /ARC-5◄ I 3.J J0.0 J.J J .J J .J J .J 3.J 

A DITI NAL PWR XMIT ◄.2 ◄.2 ◄.2 2.1 0.◄ ◄.2 
UHF TRANSCEIVER IRCVRI ANtARC-51X I 5.8 J0.0 5.8 5.8 5.8 5.8 '·' I ADDITIONAL PWR XMIT ) .8 J .8 J .8 1.9 0 .4 ).8 
VHF TRANSCEIVER I RCVR I AN;ARC-7J I 2.0 J0.0 2.0 2.0 2.0 2.0 1.0 

I ADDITIONAL PWR XMIT 6.5 6.5 6.5 J.J 0.7 6.5 
HF TRANSCEIVER I RCVR I AN/AR<.;-102 I 7.5 30.0 7.:i 7.5 7.5 7.5 7.5 

I ADDITIONAL PWR XMITI 31 .6 Jl .6 31.6 15.8 l .2 31.6 
SIGNAL DISTRIBUTION PNL C..:-1611/1"\I\,,, J 0 . JO.u u.o u.o ... U.6 n.• 
VHF TRANScEIVt:t< PWK t<LT I 0.25 J0.0 0.J 0.l 0.J 0.J 0.3 
FM REc.;EIVER AN/AKK·4'1r.v, VO'LTI I .26 J0.0 0.J 0.J 0.J 0.J 0.J 

s RADAR 
IFF TRANSPONDER AN;APX-◄◄ I 4.5 J0.0 4.5 4.5 4.5 . ' 4' 
!FF AnAP 1 ► 11 MARK XII I PROV ONLY I 4.2 J0.0 4.2 ◄ .2 4.2 4, .. , 
RADAR ALTIMETER AN/APN-100 IYROV ONLY) I 3.0 J0.0 3.0 l.0 3.0 J .0 3.0 

w WARNING 
FIRE DETECTION ENGINE EDISON 227-28-5 I 0.07 l0.D 0.1 0.1 n' 0.1 n 
RPM LIMIT 205-07◄-00 I, I I 0.5 30.0 0.5 0.5 0.5 0.5 n ,r 

) PAGE 2 TOTAL-AVERAGE AMPERES 43.1 43.1 39.8 )6.6 43 .• 

TOTALS FROM PAGE I 13.9 67.1 60.1 57.9 261.0 

TOTAL-AVERAGE AMPERES 127.7 110.9 99.9 94.5 JOO 

) 

) 

TM 55-1520-211-2 

OPERATING CONDITIONS-F 

TAKE OFF F-4 CRUISE F-5 LAND F-7 

AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. 

0.5 2.0 15.0 AMPS 0.5 2.0 30.0 AMPS 0.5 2.0 5.0 AMPS 
MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN MIN 

2.8 2.8 2.8 2.8 2.8 2.8 2.8 2.1 2.8 2.8 2.8 2.8 
... r... N~• 

1.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 
1 J.J J .J 1.J l.l ).3 ).) ·' J.3 J.3 3.J J,J 

◄ .2 2.1 0 .◄ •.2 ◄.2 2.1 o., 4.2 4.2 2.1 0.8 4.2 , .. •.• ... •• •• •.• 5.8 ... 58 ... .. 5.R 

].8 1.9 0.◄ l.8 3.8 1.9 0.4 u ).8 1.9 0.8 J.I 
2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 
6.5 ).] 0.7 6.5 6.5 ).) 0 .7 6.5 6.5 3.3 1.3 6.5 
7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 75 7.5 7.• 

31.6 15.8 J.2 ll.6 J 1.6 I 5.8 J.2 ]1.6 )1.6 15.8 6.J 31.6 ... 0.6 0.6 •• 0 .6 0.6 0.6 ... 0.• ... ... ... 
0.l 0.J 0.J 0.l 0.J 0.J 0.J o.J 0.l 0.J 0.J 0.J 
0.J 0.J 0.J 0.J 0.) 0.J 0.3 0.J 0.J 0.J 0.J 0.J 

.. 4• 4' .. 4' .. 4 • •• " " •• ... ,., " 4.1 ., 4.1 42 4.2 4.2 4.2 4.2 ,.2 ,.2 
J.0 3.0 J.0 l .0 J.0 l.0 J .0 3.0 

n n n n 0.1 0.1 n n n n n n 
n< n< n< n< n< n< o.• o.< O< o, ... o., 

43.8 39.1 36.6 43.1 4).8 39.1 36.6 43.1 43.8 39.1 37.4 43.1 

252.9 2~.2 166.2 302.1 214.9 224.S 150.2 207.2 190.4 175.1 172.1 170.0 

296.7 244.0 202.8 )45.9 329.7 264.3 186.1 251.0 234.2 214.9 210.2 213.1 

Figure 1-6. UH-1 B Helicopter power loading chart (Serial 
No. 64-13902 thru 64-14191J (Sheet 2 of 3J 

CHAPTER 1 
SECTION II 

EMERGENCY F-8 

AVERAGE AMPS. 

0.5 2.0 30.0 60.0 
MIN MIN MIN ;MIN 

2.8 2.1 2.1 2.1 

2.9 2.9 2.9 ,. 
J .J u ]] ] ] 

4., 2.1 0.4 04 
5.1 •• ... ... 
l.l 1.9 0.4 0.4 
2.0 2.0 2.0 2.U 
6.5 3.J 0.7 07 
7. 7.5 7.5 7.5 

Jl.6 IS.I J.2 J.2 ... ... U.6 " 
0.J O.J u. 0.J 
0.J 0.J 0.J 0.J 

... •• •• 
,.2 4.2 4.2 4.2 

n n n n 
o., O'.S ... o., 

43.1 39.1 36.6 36.6 

149.2 135.2 101.2 103.5 

193.0 175.0 , .... 140.1 

204099-29-3 
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A 

EQUIPMENT 

INVERTER MAIN 
A ARMAMENT 

ASW-I 2 
ELECTRO MEC H ACTUATO R 
ATTITUDE REF CONTROL 
A er ELER METER 
CONT PNL I DIRECTION ALI 

D. INSTRUMENTS 
INDIC ATOR XMSN OIL PRESS 
TRANSMITTER-XMSN OIL PRESS 

E ENGINE INSTRUMENTS 
INDICATOR FUEL PRESSURE 
TRANSMITTER FUEL PRESSURE 

INDICATOR TORQUE PRESSURE 
TRANSMITTER TORQUE PR~SSURE 

INDICATOR FUEL QUANTITY 
TANK UNIT FUEL QUANTITY 
INDI AToR ENG. OIL PRESSURE 
TRANSMITTER ENG OIL PRESS 

F-FLIGHT INSTRUMENTS 

/INDIC ATOR 
A ITUDE IND •AMPLIFIER 

SYS-PILOT ) CONTROL GYRO 
IRATE GYRO 

ATTITUDE INDICATOR-COPILOT 

AMPLIFIER 
I CONTROL GYRO 

TRANSMITTER & 
COMPASS SYS COMPENSATOR 

TYPE J-2 PWR INTERLOCK RLY 
MASTER INDICAT R 

:Dyn " JIDI •~u:R 

REPEATER INDICATOR 

M- M ISCELLANEOUS 

CAPACITOR PF CORRECTION 
RtSISTOR- LOAD BALANCING 

R-RADIO NAVIG ATION 

RM I CONVERTER 

X-AC POWER (WARNING) 

AC FAILURE RELAY 

INVERTER-SPARE 

NOTE, SPARE INVERTER LOA DS 
ARE IDENTICAL TO 
M AIN INVERTER LOA DS 

C 

B 0.,, 
Z>-

PART DESIGN ~z <:::, ... o~ ... o 
PU-543 / A 

TG 78 I ltASW- I21VI I 
C-3I08 ASW-I21 VI I 
M IX-2916 I I /ASW-12 V 2 
SBl45J I I / ASW-121VI I 

A ERNO 61 -2476 TYPE MO-2 I 
A ERNO 61 -249 7 TYPE TRU.20/A I 

AERNO 61 -2461 IMS280I0-II I 
AERNO 61 -1008 IMS28M<-I I 

AERNO 61 -2486 TYPE MO-J I 
AERNO 61 -2487 TYPE MH -4 I 

205-061-6]] I 
205-061-6]] 3 
AE J.l . 1◄ 11. ., I 
AERNO 61 -2497 TYPE TRU -20 / A I 

LEAR 4005G I 
LEAR S◄O◄G I 
AERNO 60-5937 TYPE MD- I I 
AERNO 60-5938 TYPE MC- I I 

MIL-I-Sill TYPE J-8 I 

AERNC> "°· I 702 TYPE A-2 I 
AERNO 60-1480 TYPE S-JA I 
• ~IU•lr &0-1411 TYPE C -2 I 
AERNn '-"-1479 I 
204-07S-363-3 I 
<PERRY r.A.H I ., 
ID-><0AIARN I 

CPSJII EFI0SK MIL-C-25 , 
RW20G9I I MIL-R-26 I 

ARC TYPE B- I8A I 

AAF 12471 TYPE DI I 

PU-541 /A I 

D 
(!) • 
zz 
.::~ < , 
~~ 
O.:: 

30.0 
,n.n 
,nn 
30.0 

J0.0 
10.0 

10.0 
10.0 

30.0 
10.0 

J0.0 l 
J0.0 [ 
,n.n 
10.0 

30.0 I 
30.0 I 
30.0 
30.0 

30.0 

J0.0\ 
30.01 
30.0/ 
J0.0 
]0.0 
]0.0 .. " 
]0.0 

>n n 

30.0 

30.0 

30.0 

CHAPTEL 1 
SECTION II 

E ECTRICAL 

115 VOL'f 3 PH. 

VA. wi.ns VARS • 

250 , 
I 

l 

25.00 23.! 8.50 

9.00 7.l 4.10 

27.70 2S.! 8.08 

1.60 0.1 1.39 

2.50 

1-16 

TM 55-1520-211-20 

F G H CONNECTED LOADS-I 
REQUIREMENTS PER UNIT-E z 

► 0 u PHASE PHASE .,, l?.::: z 
115 VOLTS 1 PH . 28 VOLTS 1 PH. "'"' ~l? A TO B C TO A 

"' 0 
<j 

~ ... >-=> Oz 
VA. WATTS VARS. VA. WATTS VARS. 2~ 

~(!) 
~< WATTS VARS WATTS VARS Ow 

><>< ~"' 
( .80 LAG :t: 390 / 410 
l .95 LEAD 

5.1 3.57 3.65 0.7 :1: 10 360 / 440 3.57 3.65 

13.6 9.52 9.70 0.7 :t:I0 360 / 440 9.52 9.70 

6.0 4.2 4.29 0.7 :1:10 360 / 440 8.40 8.58 
5.0 3.5 3.58 0.7 :!:10 360/ 440 J.50 J.58 

1.72 0.47 1.65 0.28 :t: 10 160/ 440 
2.29 0.66 2.20 0.29 :c 10 3tiU / 44U 

2.60 0.45 2.57 0.17 :ICI0 160/ 440 
l.25 0.59 J. I9 0.18 :!:10 160/ 440 

1.72 0.47 1.65 0.28 :l:10 160/440 
2.29 0.66 2.20 0.29 :ICI0 160 440 

3.50 J.50 1.0 ±10 360/440 3.50 

1.72 0.47 1.65 0.28 :c 10 360 / 440 
2.29 0.66 2.20 0.29 :rI0 360/ 440 

15.00 14.10 5.10 0.94 ±10 380 / 420 14.10 5.10 

0.94 :!: 10 380/ 420 7.80 I .lo ,.,o uu 
4.80 4.50 1.60 0.94 -..10 ]80/420 4.50 1.60 

0.85 ±10 180/ 420 2.57 1.57 2.S7 1.57 

0.92 '°' 10 360 / 440 •.. , , ... ., ll .UU 

±10 360/440 0.40 -D.6'9 

22.50 5.30 21.90 0.74 :r 10 160/440 
17 4n 41n ... ... .., ,n "J.1.n «a 

6.69 1.20 6.57 0.1 8 •10 360/440 

13.20 ll.20 0 
14.50 14.50 1.0 14.50 

7.28 7.28 1.0 

13.20 0.80 ll. I0 0.06 :i: 10 160/440 

TOTALS 64.47 16.JI ]6.17 UI 

TOTAL LOAD 161 VA @ ;95 PF (LAG) 

figure 1 -6. UH-1 B Helicopter power loading chart (Serial 
No. 64- 13902 thru 64-1419 JJ (Sheet 3 of 3J 

PHASE 

B TO C 

WATTS VARS 

0.47 1.65 
0.66 l.ZO 

0.45 2.57 
0.59 3.19 

0.47 1.65 
0.66 z.zo 

U.41 ... 
0.66 2.20 

7.80 2.10 

2.57 1.57 

.... I.JI 

U.4U .•. 
5.30 21.90 

"" . '" 
1.20 • 6.57 

66.40 

7.21 

0.80 13.10 

51.53 6.74 

204099-29-1 
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) C D E 
A B () START & WARM UP F-2 

V, z . ...... V, ... _z 
AVERAGE AMPS. w- w- ,--

EQUIPMENT PART DESIGNATION ., z ocZ < :E :E::, w::, "'. AMPS 0.5 2.0 15.0 AMPS ... r~ ::>u.. :E"' zo <~ o.:: MIN. MIN. MIN. MIN. 

) A-ARMAMENT I 5.0 
MISSILE LAUNCHING SYS. XM22 SS-11 I 5.0 
STABILIZATION SYSTEM AN/ASWl2 I 5.0 
SIGHT MARK VIII I 0.6 
ROCKET LAUNCH SYS. XM-3 I 45.0 
SIGHT MARK VIII I 15.0 , 
MACHINE GUN SYSTEM M6 OR Ml6 I 0.35 ( 
FIRE CONTROL REL. MS25024-2 l 

FLIGHT CONTROLS • 
MAGNETIC BRAKE FORCE TRIM AIRBORNE ACC R460Ml5 3 0.5 30.0 1.5 1.5 1.5 1.5 ,. 
SOLENOID-HYO. CONT. ADEL 52657 I 1.5 

t-ENGINE INSTRUMENTS 
XMSN OIL TEMPERATURE AERNO 61-8842 IMS28009-21 I 0.04 30.0 I 
ENGINE OIL TEMPERATURE A ERNO 61-88JJ ( MS28009-1 j I 0.04 JOO I 0.1 0.1 0.1 0.1 0.1 

F- FLIGHT INqRUMFNT< 
TURN & SLIP IND. ITYPE MD-81 A ERNO 60-5704 I MS28024-J I 2 0.2 30.0 l 
HEATER PITOT TUBE AERNO 60-9660 IAN581l-1 J I ◄ .0 30.0 \, 5.0 5.0 5.0 5.0 s.o 
bTKO COMPASS I TPt J-2 I 0.6 ,o.0 I 
rune• INlERLOCK RELAY 204-075-363 I 0.2 30.0 ' 

H HEATING 
PUMP, -N • 111 )It DE-IL.:ING LtAK KOMtc. P1632A iPKOV. ONLYI I 2.1 30.0, 
PUMP WINDSHIELD DE-ICING ADeL 20093 !PROV. ONLYI I 1.0 30.0 0 
SOLENOID VALVE DE-ICING RONSON I-U-1025 1PROV. ONLYI I 1.2 30.0 l 
Mu,u• BLEED AIR VALVE 204-060-4◄4 I 2.0 0.2 2.0 0.8 0.2 NEG 
ICE DETECTOR SYS. ENG COOKELECT, 575-758 & 667-20 I EA. II 0 11,0 2.9 2.9 2.9 II ft 

DEFROST/AFT OUTLET VALVE LELAND Al8153-00I 2 3.1 0.05 6.2 0.6 NEG NEG 
HEATED BLANKET OUTLET HUBBELL 7540 2 10.0 l0.0 20.n 
HEAT EXCHANGER 204-072-263 I 30.0 

J ENGINE IGNITION SYS I 1.5 0.5 1.5 1.5 0.◄ NEG 

K ENGINE CONTROLS 
STARTER GE,~ERATOR AERO 42-703 I TYPE STU-6 I 
RELAY STARTER MS2◄ 172-D I I ◄ .5 0.5 4.5 4.5 I.I 0.2 

L LIGHTING 

) DOME LIGHT-RED MS25235R311 LAMP l 1.28 2.6 2.6 2.6 2.6 H 
COCKPIT LIGHT MS252J 1-31 l LAMP 2 0.17 0.l 0.l 0.2 NEG 0,l 
IN.>11\uMi::n1 A E:U\::> LTS. MS25237-327 LAMP 131 0.04 30.0 5.2 5.2 5.2 5.2 ,, 
INSTRUMENTS SEC. LTS. MS25069-1495 LAMP ◄ 

n., 
FUS. LIGHTS TOP & BOTTOM ANlpn.tnA7 AMP '7 ,n n 
FUS. LIGHTS TAIL MS25232-168l LAMP I I.I~ ]0.0 ) 12.6 12.6 12.6 12.6 12.6 
1-US. LIGHTS SIDE ASA 7512 LAMP ◄ 0.85 30.0 l 
M>.6TER CAUTION PANEL 204-075-705 I 0.2 ]0.0 0.2 0.2 0.2 0.2 0.2 
SEARCH LIGHT TYPE MA-l IMIL-L-269981 I 17.0 5.0 
LANDING LIGHT GRIMES G8385-1 I 16.5 5.0 
ANTI-COLLISION LIGHT GRIMES G8◄00A-8-2◄ I 3.0 30.0 3.0 
FLASHER-FUS. LIGHT TYPE G-2 I MS2◄577-2 I I 0.0 

M MISCELLANEOUS 
WINDSHIELD WIPER 204-070-907 2 3.5 30.0 7.0 

lu -c.AKbO HOOK REL EASTERN ROTOCRAFT SP◄ I00-l I 10.0 0.1 I 
KSLAY CARGO HOOK REL. MS2◄ 140UI o., 0 

p POWER 
BATTERY CHARGING ••• ,, 14 "" HR 

,,. 
RELAY-BATTERY MS24171-DI I 0.6 ]0.0 0.6 0.6 0.6 0.6 0.6 
REL. NON-• MNTIAL BUS MS24171-DI I 0.6 30.0 I 1.0 1.0 1.0 1.0 1.0 
KtLAY -•US ONTROL MS25024-2 I 0,15 rn o I 
INVERTER MAIN PU-5◄3/ A I 15.1 30.0 I 
INVtKIER SPARE PU-543/ A I I .I 15.5 15.5 15.5 15.5 15 5 
RELAY INVERTER POWER MSl◄ l 66-DI 2 0.35 l 

0- FUEL AND OIL 
PUMP FUEL BOOST 20◄ .o.n.•11 ,. ,n n •• . ' °' •• .. 
PUMP-FUEL TRANS (FERRYI 204-060-627 I ,. >nn 

VALVE FU EL SH UT OFF 204-060-0 I J I 1.0 n n, / 2.0 0.1 .,., 
VALVE-OIL SHUT OFF 204-060-01 l I 1.0 n n, ( 

SOLENOID VALVE-IGNITER I 0.75 0.5 0.8 0.8 n, •«r 

" LEN ID VALVE-GOV. BYPA« 0 10 0 0 n n n ,n 
ACTUATOR-GOV. RPM 204-••0-7•' I 0.9 1.0 0.9 09 n, n 
SOLENOID IDLE STOP REL. 204-060-77< I 6.5 n n, 
PUMP FUEL TRANS-(EXT.I LEAR RG8160-2F 2 3.7 

,Abt 2 1uTAL-AVERAGE AMPERES 8◄ .o 67.2 60.2 58.0 130.0 

TM 55-1520-211-~ 

OPERATING CONDITIONS-F 
TAKE OFF F-4 CRUISE F-5 LAND F-7 

AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. 

0.5 2.0 15.0 AMPS 0.5 2.0 5.0 AMPS 0.5 2.0 5.0 

MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. 

,. , ,. ... I< 

1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5,0, 

4.3 ◄.3 4.3 43 ◄ 3 43 ◄ .3 ◄.J ◄.J ◄.l ◄.] 

2.0 0.8 0.2 0.1 
,_9 '.9 ,. 11 n 29 '9 '9 11.0 2.9 2.9 2.9 

' 6.2 0.6 N><~ 

20.0 2•.o '"n ?On ,n.n •n n •n n 20.0 20.0 200 ,n n 

2.6 2.6 2.6 2.6 2.6 2.6 2.6 u 2.6 2.6 2.6 
0.3 0.2 NEG 0.l 0.3 0.2 NEG . , . ' 5.2 5.2 5.2 5.2 5.2 5.2 5.2 ., 5.2 

12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12.6 12 • 12.6 

0.2 n.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 
11 n I 7 0 17.0 2.8 17ft 17.0 1, n 17.0 

" I.S < 1•. 
3.0 3.0 3_n 3.0 3.0 l.0 3.0 3.0 ].0 l.0 l.O 

7.0 7.0 1.0 7.0 7.0 7.0 1.0 7.0 7.0 7.0 1.0 
10.2 2.1 0.5 NEG 

O?O L • n ", 91' 97.2 A0.7 22.9 ,,. 
"◄ 

,. , IA.2 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0:6 0.6 0.6 0.6 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 I.0 

".5 15 • « 15.5 15.5 15.5 15.5 , .. 15.5 , .. « 

•• •• •• 9.5 9.5 9.5 9.5 9.5 9.5 9.5 9.5 

2.0 0.1 NEG 

n 10 1.0 n n 10 in 1.0 ,o 1.0 1.0 
0.9 0.9 O.◄ NEG 

NEG 

221.9 173.2 1]5.2 271.1 25].9 193.5 119.2 176.2 159.◄ l ◄◄ .I 141.8 

AMPS 

MIN. 

1.5 

0.1 

5.0 

11.0 

u 
0.3 . , 

12.6 

03 

, .. 
J.0 

7.0 
10.2 

". 
0.6 

15.5 

9.5 

2.0 

1.0 

NEG 

139.0 

CHAPTER 1 
SECTION II 

EMERGENCY F-8 

AVERAGE AMPS. 

0.5 2.0 30.0 60.0 

MIN. MIN. MIN. MIN. 

1.5 1.5 1.5 1.5 

0.1 0.1 0.1 0.1 

5.0 5.0 5.0 5.0 

29 2.9 2.9 2.9 

u 2.6 2.6 2.6 
O.l 0.2 NEG NEG 
5.2 .5..2 5.2 5.2 

12.6 12.6 12.6 12.6 

03 03 0.3 0.l . 2.1 I.◄ 
l.0 ].0 ].0 l.0 

7.0 1.0 7.0 7.0 
2.1 0.5 NEG NEG 

". ,. ' 7.6 ◄.] 
0.6 0.6 0.6 0.6 

15 . 15.5 , . 

9.5 9.5 9.5 9.5 

0.1 NEG 

1.0 1.0 1.0 1.0 

118.2 104.2 17.2 72.5 

204099-35-1 

figure 1-7. UH-18 Helicopter power loading chart (Serial No. 65-9416 
thru 65-9564; 65-12738 thru 65-12744 and 65-127721 (Sheet 1 of 31 
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I 
l 

A I B C D I 
o.,, 0 z . 

I Zt-- _z 
EQUIPMENT PART DESIGNATION ~z '< i -<::, 

~~ I-0 ... 
1--0 o;:: 

INVERTER MAIN PU _u,a 
A-ARMAMENT 

ASW -12 
ELECTRO MECH ACTUATOR T.G . 781 I / ASW 121v\ I 10.0 
ATTITUDE REF. CONTROL C 11 •8 1/ASW 121v1 I 30.0 
,rr <i <•nMETER- MX-19161 1/ASW-12/VI 2 )0.0 

rnNT PNLIO\RECTIONALI S81 45l l 1/ASW 121VI I 10.0 
n. l'-l<TDIU,.,h.N 

1Nn•r ,mo vurn nu PR«<. A""n 61 -2476 TYPE MO 2 I )0.0 
TR A ,IC. "" -XMSN Oil PRESS. AER'-'n 61 -1497 TYPE TRU 20/A I J0 .0 

' ... ~ dC IN<TR UMFNTS 
, .. ,,..,,.. ,T..-..n r'.11c, oDc : 11R~ •""" •1 -14•1 IMS2B0I0-1 I I J0 .0 
TD "'" rFR -~U~\ PRC:C. RF r, L • M0 soos-1 I I 10.0 

INDICATOR TORO UE PRESSURE '"N" Al -1486 TYPE MO-l I )0.0 

TRANSMITTER TOROUE PPESSURE AfRNn •1 -2487 TYPE MH-4 I 10.0 

INDICATOR FUEL OUANolTY ?04.Ml.b0• I 10 .0 I 

TANK UNIT FUEL QUANTITY , ...... 1-606 I 10.0 1 
•••n•rATOR .FNG. OIL PRESSURE •""" Al .747• TYPE MO-2 I 10.0 
Tn ~" ooeH ••••~ " -'497 TYPE TRU -20/A I 30.0 

~- c:I ·~~T IN..-; rRLJ'-lCMrs 

A TTITl"" IND. I IN DICATOR 'T"V,_,- IMn . A .hlA . I I 10.0 

SYS. PILOT < CONTROL GYRO A ERN" Ln .<937 TYPE MO -I I 30.0 
I RATE GYRO AFRNO b0-<918 TYPE MC-I I )0.0 

ATTITUDE INDICATOR -COPILOT ,,., .I.SIH -YP< J-8 I )0.0 

I AMPLIFIER AERNn 60-1701 TYPE A-2 I )0.0 
l CONTROL GYRO AERNO 60-1480 TYPE 5-lA I 10.0 I 
I TRANSMITTER & A ERNO 60-1481 TYPE C -1 I 10.0 

COMPASS SYS. I COMPENSATOR A EUNf l.0-1479 I 10.0 I 
TYPE J-2 PWR. INTERLOCK RLY. 704.n7U6)-l I )0.0 

I MASTER INDICATOR SPERRY rc.•H I )0.0 
I SERVO AMPLIFIER SP ERRY 1781867- 1 I 30.0 

REPEATER INDICATOR I0 -250AI ARN I 30.0 

M .M 

CAPACITOR PIF. CORRECTION r- pu•IEFI0SK MIL -C-15 2 )0.0 
RESISTOR LOAD BALANC ING Rw •=911 MIL -R-" I >i\n 

R. D , n,e .,_ -·-
RMI CONVERTER A RC TYPE B-1 BA I 30.0 

S-RAOAR 
COMPUTER KIT IAITSEC I ,n_n 

X-A C POWER (WARNING I 
AC FAILURE RELAY AAF >2471 TYPE 01 I O!' 

IONVERTER SPARE PU-543/A I 
NOlE, SPARE INVERTER LOADS 

..... ,ue "'-'AL TO 
""'" IN rt•TER LOADS. 

CHAPTERj 1 
SECTION II 

I 

TM SS-1S20-211-20 

F G H 
Els:CTRICAL REQUIREMENTS PER UNIT-E CONNECTED LOADS-I z 

115 VOLT. 

VA. WAfS 

2.50 

25.00 2 50 

9.00 1170 

I 
27.70 15i56 

1.60 oTao 

I 
: 

I 

I 

' 
I 

7 

I 

I 
• ,n 

' 

1-18 

>-0 V 0 i= PHASE PHASE 3 PH. 115 VOLTS 1 PH. 28 VOLTS 1 PH. "'"' 
z 

-< :'.I Ww 
wO =>o A TO 8 C TO A 1--::, 3: ... ~o 2z VARS . VA . WATTS VARS . VA. WATTS VARS. 2~ Ow "' -< WATTS VARS. WATTS VARS. 

8.50 

4.70 

8.08 

-1.39 

>"' .._.,. 
.80 LAG •· 390/410 
.95 LEAD + 

5.1 ) .57 l.65 0.7 ' 10 360/440 l .57 l .65 
IJ .6 

._., 9.70 0 .7 + 10 360/440 9.52 9 .70 

6.0 4.2 4.2' 0.7 + 10 360/440 1.40 8.58 
5.0 .. J.51:J 0.7 lu .,u J.>I 

1.72 0.47 1.65 0.28 j- 10 160/440 
2.29 0.66 1.10 0.19 + 10 36<>•-" 

2.60 0.45 2.57 0 .17 • 10 160/440 
1.2r. 0.59 l . 19 n. 18 -+.- 10 360 440 

1.71 0.47 1.65 0.28 + 10 160/440 

2.29 0.66 2.20 0.29 + 10 360/440 

l.50 3.50 1.0 • 10 160/440 3.50 

1.71 0.47 1.65 0.28 + 10 )60/440 
2.29 0.66 2.20 0.19 + 10 360/440 

o< M 14.10 5. 10 0.94 ' 10 380/420 14.10 5.10 

0.94 + 10 380/420 7.80 1.80 7.80 1.80 

4.80 4.50 1.60 0.94 + 10 380/420 4.50 1.60 

0.85 -+:. 10 380/410 1.57 1.57 1.57 1.57 

0.92 + 10 160/440 6.61 5.49 11.00 1.21 

'1 0 360/440 n4n -0.69 
"en ,n 21 90 0.24 ·I 10 )60/440 

,-n 14 an 9.2• 0.85 + 10 360/440 

6.69 1.20 6.57 0. 18 + 10 360/440 

,n -33.20 0 
I en en L O 14.50 

-
7.2& 7.28 ,n 

"nn "nn 1n + 1n 

l"n n.1n " ,n 0.0& + 10 ]60/440 

TOTALS 64.47 '6.1 8 36.87 ·-·• 
ITOTAI 1-,n ,., v•"" 0. at I •-., 

figure 1-7. UH-18 Helicopter power loading chart (Serial No. 65-9416 
thru 65-9564; 65-12738 thru 65-12744 and 65-127721 (Sheet 2 of 3) 

PHASE 

B TO C 

WATTS VARS. 

0.47 1.65 
0 .66 2.20 

0.45 2.57 
0.59 3.19 

0.47 1.65 
0.66 2.20 

0.4/ 1_g 
0.66 2.20 

7.80 2.80 

2.57 1.57 

.... I.JI 

0.40 -0.69 
5.10 21.or, 

14.80 T.tlf 
1.20 6.57 

-66.40 

7.28 

" .M 

n_en ,._,,,-

76.53 6.74 

204099-35-2 
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EQUIPMENT 

,. N.lV & 

D.an1r cru,_.D.t.C:C: 

u IE,,...~ •• oruo 

- V,.,.D Dic;ric;11,1 ;a uu 

FM T•._~ 15C VE "VII 

, ... c TD •r::val 
I o,u 

VMF TRAN ""VII .,,,,. 
fADDIIUIN •~ x .. ,n 

M• , .. 
,., ... •~ X .. ITI 

SIGNAL DI TRI TION PNL 
C& FVVK DI Y 

EM••·~•N• 1 N,u1 , •• 

5-RADAR 
IFF TRANSPONDER 
IF• TRAN•P NDER ,., ~·· ns SH 

w. 
:1 ■ 1: ns:Ts:r.nnN E;tJt=,INS: 
DDU Lil.Alf 

C D 

B . "' ...... .,, ... 
.... z ... -

PART DESIGNATION ... z ;::::, ~::::, 
::::, ... ~~ zo 

....... .... at..1_11;,o , ,, , I , .. 
R-'""' .6./.&DlrrJ I O.Ool 
.&u .&aa.i.1ns: I ,. 
....... ,. •• t""'.§,11 I 3.3 

4.2 
.._,...,.a.11r . 1.1 ■1r I •• 

1 ■ 

ANIARC-71 I 2.0 
6.5 

. 10, I , .. 
31.6 

C-1611 I 1/AIC 4 0.2 
4~14149D1 I 0.25 

r . ca~a/&1,r I 1.5 

AN/APXM I 4.5 
AN 'ArX-6■ I 1.7 ... ,_., I 0.1 
T<.. 1• .. ~1 ,DY I ·11. 

mo<nN '7'-'1. C I ""' 
20.-074-001 -1 I 0.5 

n,1.~c 1 rr.T.& ,J..V<• •,;F AMPFRES 

TOTALS••• M PAGE 2 

TOTAL-AVERAGE AMPERES 

E 
C) START & WARM UP F-2 
z · _z AVERAGE AMPS . ,-.-
< :f 
"'w AMPS 0.5 2.0 15.0 AMPS 
~:f 

MIN. MIN. o;:: MIN. MIN. 

'"" ,. 2.1 2.1 2.1 , .. 
30.0 N•o~ N-
,n n ,. ,. ,. 79 l .• 
30.0 ].3 3.3 3.3 3.3 3.3 

4 ., ., 2.1 n.4 4.l 
,n n •• •• •• ... 5.1 

4 ,. 3.8 7.9 0.4 I.I 
• 30.0 

• 6.5 6.5 3.3 0.7 6.5 

'"" 7.< ,. 7< • 7.• 
4 

10.0 0.6 0.6 0.6 0.6 0.6 
3o.O 
30.0 2.0 2.0 2.0 2.0 2.0 

30.0 4.5 4.5 4.5 4.5 u 
30.u 
30.0 
10,0 

10,0 0,1 0,1 0.1 0.1 0,1 
30.0 0.5 0.5 0.5 0.5 0.5 

44.< 44:5 37.3 11.5 44,5 

84.0 67.2 60.2 58.0 230.0 

128.5 111.7 97.5 89.5 274.5 

TM 55-1520-211-20 

OPERA TING CONDITIONS-F 
I 

TAKE OFF F-4 CRUISE F-5 

AVERAGE AMPS. AVERAGE AMPS. 

0.5 2.0 15.0 AMPS 0.5 2.0 30.0 AMPS 

MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. 

2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.1 
NEG N ... 

2.9 2.9 2.9 2.9 2.9 2.9 2.9 2.9 
3.3 3.3 3.3 3.3 3.3 3.3 3.3 3.3 
4.l l.l 0.4 4.l 4.l l . l 0.4 4. 
5.1 ... 5.1 5.1 5.8 5.1 5.1 5.1 
u 1.9 n.4 3.1 3.1 7.9 0.4 3.1 

6.5 3.3' 0.7 6.5 6.5 3.3 0.7 6.5 
7.5 7.< 7< 7.5 7.5 7.5 7.5 7.5 

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

4.5 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

44.5 37.3 31.5 44.5 44.5 37.3 31 .5 44.5 

221.9 173.2 135.2 271.1 253 .9 193.5 199.2 176.2 

266.4 210.5 166.7 315.6 298.4 230.8 230.7 220.7 

LAND F-7 

AVERAGE AMPS. 

0.5 2.0 5.0 AMPS 

MIN. MIN. MIN. MIN. 

2.1 2.1 2.1 2.1 
NEG 

2.9 2.9 2.9 2.9 
3.3 3.3 3.3 3.3 
4.l l . l 0.1 4.2 ... •.• •.• •• 
3.1 1.9 01 J.a 

6.5 3.3 1.3 6.5 
7.5 7.5 7.5 .. 
0.6 0.6 0.6 0.6 

2.0 2.0 2.0 2.0 

4.5 4.5 4.5 4.5 

0.1 0.1 0.1 n,1 
0.5 0.5 0.5 0.5. 

44.5 37.3 32.9 44.5 

159.4 144.4 141.1 139.0 

203.9 111.4 174.7 183 .S 

CHAPTER 1 
SECTION II 

EMERGENCY F-8 

AVERAGE AMPS. 

0 .5 2.0 30.0 60.0 

MIN. MIN. MIN. MIN. 

2.1 2.1 2.1 2.1 

l.9 ,. ,. ,. 
1,1 1,1 3.3 1.3 
4.2 l . l 0.4 0.4 

•• •• .. • • 
JI 1.9 04 0.4 

... 11 0,7 0,7 
7.5 .. .. .. 
0.6 0.6 0.6 0.6 

2.0 2.0 2.0 2.0 

4.5 4.5 4.5 4.5 

0,1 0.1 0,1 0.1 
0.5 0.5 0.5 0.5 

44.< 1'.2 31.5 31.5 

118.2 IOol.2 77.2 72.5 

161.I 1•1.4 101.7 luo.O 

204099-35-3 

Figure 1-7. UH-1 B Helicopter power loadin·g chart (Serial No. 65-9416 
thru 65-9564; 65-12738 thru 65-12744 and 65-127721 (Sheet 3 of 31 
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C D E 

A 8 .,, u ..... .,, ... !i ... - ... - ~i EQUIPMENT PART DESIGNATION ..,z a:Z 
~::> ~::> "'' ...... 
::>-. ~~ a! zo 

A-ARMAMENT 
• A NCHING <Y<. M-22 I 15.0 II 

<TAIILIZATION > ·>i•M AN/ASWl2 I 5.0 
SIGHT MARK VIII I I 5.0 II 
•rn KET LAUNCH SYS. XM-] I I 0.6-
SIGHT MARK VIII I 5.0 
MACHINE GUN SYSTEM M6 OR M16 ' I ◄5.0 I 
FIRE CONTROL REL. MS2502◄-2 I 0.35 

FLIGHT CONTROLS 
MAGNETIC BRAKE FORCE TRIM AIRBORNE ACC R◄60M15 l 0.5 30.0 
>oL•NOID-HYO. CONT. HYO. RESEARCH 88700 2 1.2 

E· .►N•-INE INSTRUMENTS 
lCM>N Oil TEMPERATURE AERNO 61-88◄2 tMS2I009-2i I 0.0◄ 10.0 I 
ENGINE OIL TEMPERATURE AERNO 61 -8Bl1 IMS2IOO'I-IJ I 0.0◄ 30.0 I 

<_ FLIGHT IN<TRUM•m 
TURN & <I IP , .. ~ f ~·· un.■ 1 A••NO •n.,7n< IMS2102◄-ll 2 02 1n n , 
HEATER PITOT TUBE A ERNO 60-9660 (AN5113-1 I I ◄.0 ]0.0 \ 
., ·•v COMPASS •,: J • l I 0.6 0.u 
'"~"&:"- IN1cl\LUL11. Kt:LAY 20◄-075-361 I 0.2 30.0 

H-HEATING 

-• 1v• -BLEED AIR VALVE 20◄-060-◄◄◄ I 2.0 0.2 
,c. vc ~• "" SYS. ENG COoKEL•cT, 575-758 I 667-10 I EA. II 0 
DEF• "TIAFT OUTLET VALVE LELAND Alll5l-00I 2 3.1 0.05 
HEATED BLANKET OUTLET HUBBELL 7540 2 10.0 30.0 
HEAT EXCHANGER 104-071-163 I 30.0 

J ENGINE IGNll ION SYS I 1.5 0.5 

K ENGINE CONTROLS 
STARTER GENERATOR AERO 41-70]1 TYPE STU-6/A I 
RELAY STARTER MSl4172-DI I 4.5 0.5 

LIGH ING 
DOME LIGHT-RED MSl5235Rl 11 LAMP l 1.28 
COCKPIT LIGHT MS25231-lll LAMP 2 0.17 

"' 
,.,.,, . ,t: LI~. M>25217-l27 AMP I 3 I n"' 10.0 

INSTRUMENTS SEC. LTS. MS25069-1495 LAMP ◄ "" FUC.. ur. HTL-ynp s .&JJ'1j2Q.irw .... l " ,n n I 
FUS. LIGHTS-TAIL MS25232-1683 LAMP I I.IS 30.0 \ 
~u-... LIGH 1 '--"'IDE ASA 7512 LAMP 4 0.Bl 30.0 
MkSTER CAUTION PANEL 204-075-705 I. 0.2 30.0 
SEARCH LIGHT TYPE MA-] MIL-L-26991 I 17.0 5.0 
LANDING LlbHT GRIMES Gll85-1 I 16.5 5.0 
ANTI-COLLISION LIGHT GRIMES GB◄OOA - 8- 24 I 1.0 30.0 
FLASHER-FUS. LIGHT TYPE G -2 IMS2◄577-21 I 

M MISCELLANEOUS 
WINDSHIELD WIPER 204-070-907 2 3.5 30.0 
,c JI I-NI IILJ. -LA HOOK MEL EASTERN ROTOCRAFT SP◄ I00-1 I 10.0 0.1 I 
••• A ARGO HOOK REL. Mt;1 ◄ 1 ◄'WI "' DI 

p ,~nweR. 
IA TTERY CHARGING ... , " ... ,. 
RELAY-BATTERY MS24171 -DI I 0.6 10.0 
l'\C:L.-NVr"l-r ,~N IAL 11u, MSW 71-DI I 0.6 10.0 I 
RELAY .111c CONTROL M$25024 -2 I 01< ,n n 1 

INVERTER- MAIN PU-5◄3/ A I IS.I 30.0 
INV '.fl I r'.11-SPAR PU-541/ A I 15.1 
RELAY INVERTER POWER MS24166-D I 2 0.15 I 

O-FUEL ANO OIL 
PUMP FUEL BOOST 204-0b0-b'7 ' -~ :, __ ,n n 
PUMP-FUEL TRANS I FERRY! ,n. .n,n .• ,7 u . '"n 

VALVE-FUEL SHUT OFF 204-060-0 I 3 I 0 n n, / 
VALVE-oil SHU OFF 20"4-n,.n.n I l n n n, ( 
SOLENOID VALVE-IGNITER I "" n< 
c:.n ~NOID VALVE-GOV. • .-.ac:.c:. n ,n n 
ACTUATOR GOV RPM ,n..n1,,n.Jb2 I 0.9 n 
SOLENOID IDLE STOP REL. 20◄-060-775 I 6.5 n n, 
PUMP-FUEL TRANS-iElCT.I LEAR R<a•I""-" ' 17 

SHEET I ,v,AL-AVEMAGE AMPERES 

CHAPTER 1 
SECTION II 

START & WARM UP F-2 

AVERAGE AMPS. 

AMPS 0.5 2.0 15.0 AMPS 
MIN. MIN. MIN. MIN. 

1.5 1.5 1.5 1.5 1.5 

_J 

i 

0.1 0.1 0.1 0.1 0.1 

5.0 5.0 5.0 5.0 5.0 

2.0 0.8 0.2 NEG 
11 .0 2.9 l.9 2.9 11.0 

6.l 0.6 N•G N•b 
10.0 

1.5 1.5 0.4 NEG 

I 

4.5 ◄.5 I.I 0.2 ! 

2.6 2.6 2.6 l.6 2.6 
0.3 0.3 0.2 NEG 0.1 
5.2 5.2 5.2 5.2 ., 

12.6 12.6 12.6 12.6 12 .6 

0.2 0.2 0.l 0.2 0.2 

I 3.0 

i 

1.0 

. .. 
0.6 0.6 0.6 0.6 0.6 
1.0 1.0 1.0 1.0 1.0 

15.5 15.5 15.5 15.5 1§ .5 

0 ., 9< 9.5 ., 
2.0 0.1 NEG 

0.8 0.8 0.2 N• 
0 .0 0 n I n 

0.9 0.9 0.4 0.1 I 
I 

l◄ .O 67.2 60.2 58.0 225.7 

TAKE OFF F-4 

AVERAGE AMPS . 

0.5 2.0 15.0 

MIN. MIN. MIN. MIN. 

1.5 , . '. 
0.1 0.1 0.1 

5.0 5.0 5.0 

29 ,. 2.9 

l0.0 20.0 '" n 

u l.6 2.6 
0.3 0.2 NEG 

" " " 

12.6 12.6 12.• 

0.2 0.2 n.2 

1.0 l .0 1.0 

1.0 7.0 1.0 

... •• n ... 
0.6 0.6 0.6 
1.0 1.0 1.0 

15.5 1'5 , .. 
. ' • < ., 

n n n 

217.6 168.9 130.9 

TM 55-1520-211-20 
C-2 

OPERATING CONDITIONS-F 
CRUISE F-5 LAND F-7 

AVERAGE AMPS. AVERAGE AMPS .. 

AMPS 0.5 2.0 30.0 AMPS 0.5 2.0 5.0 

MIN. MIN . MIN. MIN. MIN. MIN. MIN. MIN. 

... ••-◄ 21.7 1.5 

.. 
1.5 ~-5 1.5 1.5 1.5 1.5 1.5 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

5.0 5.0 5_n 5.0 5.0 5.0 5.0 5.0 

~.o 0.1 0.2 0 I 
11 n ,. ,. ,_. 11.0 l.9 l.9 2.9 •. , 06 N•"-
,n n ,n n ,nn '"" 20.0 20.0 ,n n ,n n 

2.6 2.6 2.6 2.6 2.• 2.6 26 2.6 
0.3 0.1 0.2 NEG ., 5.2 5.2 5.2 ., ., ,.2 52 

12.6 . 12.6 12.6 12.6 12.6 ll.6 12.6 12.6 

0.2 n.2 n.2 0.l 0.2 0.2 0.2 0.2 
I 7 n 170 17.0 2.8 I 7.0 17.0 17.0 17.0 

< , .. ... ,. ' 
) .Q._ .,_3.0 1.0 ....ll.... 3.0 3.0 l.0 l.0 

7.0 1.0 1.0 7.0 7.0 7.0 1.0 1.0 
10.2 2.1 0.5 NEG 

.,, 91_, 60 7 22.9 ,, . ,, 4 '"' ,. ' 
0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 

15.5 15.5 -. , ..... '" 1§5 15.5 15.5 

., 9.5 9.5 9.5 9.5 9.5 9.5 9.5 

2.0 n.1 NEG 

n .0 1.0 1.0 1.0 1.0 1.0 1.0 

•• n.9 n_4 NEG 
NEG 

266.8 250.6 IA9 .2 I 14.CJ 171.9 155.1 141.6 137.S 

EMERGENCY F-8 

AVERAGE AMPS . 

AMPS 0.5 2.0 30.0 60.0 

MIN . MIN. MIN. MIN. 

. 
1.5 1.5 1.5 1.5 1.5 

0.1 0.1 0.1 0.1 0.1 

5.0 5.0 5.0 5.0 5.0 

11 0 29 2.9 2.9 l .9 

2.6 2.6 2.6 2.6 2.6 
0.3 0.3 0.2 NEG NEG 
§2 , .2 5.l 5.2 5.2 

12.6 12.6 12.6 12.6 12 .6 

0.3 0.3 0.3 0.3 0.1 

,. .LU. ,. 'I I.◄ 
l.0 3.0 1.0 3.0 3.0 .• 

1.0 1.0 1.0 1.0 1.0 
10.2 2.1 0.5 NEG NEG 

". ". '"' ,. 4.l 
06 0.6 0.6 0.6 0.6 

'" .. •• " 
,._, 

n 9.5 9.5 9.5 9.5 

2.0 0.1 NEG 

, 0 1.0 1.0 1.0 1.0 

NEG 

llld 111.2 10◄ .2 11.1 72.5 

204099-36-l 

figure J-8. UH-18 Helicopter power loading chart (Serial no. 66-491 and subsequentJ (Sheet J of 3J 
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C D E 
A B C) .,, z · "' ... .,, ... ;::l ... -

EQUIPMENT PART DESIGNATION ~z a,Z <~ 
~:::, t=> "'. t"' :::>u. ~"' o! zo <t 

• IJ•V ~ . '"" -,-,. .. ,ia.1.C'r AIJ I , ftlJ.ICD \' I I •.a -- -
our• •• •···· .... , I ii,04 JO:,, . ,u, •• .... r ...... ,_':llnlt .. .. -

FM T .. 1Jcr••v•• IRCVRI .i.a.1 •.1.ar.u I l.l 30.0 
,.,··· -~- v, .. 4.• 

"' IC TD.U•J .t..,.1,.1.ar. :tav I .. ..• 
A nn1·rinN .I. PWD VUI .. 

VI T .. 1Jcr•••VER lo,·v•, ANl.t..ar.71 I 2.0 30.0 
Ann1T1''•• • 1 PWR v .. , 6.5 

UI .. .1.i.J/.a.Dr.1n, ' 1:< ,n,n 
IAnnlfll'"INAI •w• v .. ,. l 1.6 

Sl(;NAL DISTRIBUTION PNL. C-1611 I 1/AIC 4 0.2 30.0 
V•« T•AN" IV<D PWR. RLY 414901 I 0.25 '0.0 

TR.aa.J..:u1 rHl T.~ .... • l&Br I 1.5 1 0.0 --· R, 11'1 I "· •o.o 

< RADAR 
IFF TRANSPONDER AN/APX,44 I 4.5 30.0 
I« TRAN<P ER ANIAPX-•8 I 1.7 ,n.o 

VOT , •... ., I 0.1 30.0 
'<CT COT TC:.JG .. ':11/ADY I n,c 

w. WARNING 
CODC ,,..,, cu,, ... .,...,~.,... ... .,.,.,_,._c: I "!'7 ,n,n 
••• I I ,IIT 205-074,M I - I I 0.5 30.0 

CUCCT, TOTAi AVER"'-E AMPERC< 

TOTAL< co, M SHEFT I 

TOTAL-AVERAGE AMPERES 

) 

START & WARM UP F-2 TAKE OFF F-" 

TM 55-1520-211-20 
C-2 

OPERATING CONDITIONS-F 
: 

CRUISE F-5 LAND F-7 

CHAPTER 1 
SECTION II 

EMERGENCY F-8 

AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. AVERAGE AMPS. AVERAr..E AMP• . 

AMPS 0 .5 2.0 15.0 

MIN. MIN. MIN. 

.. 2.1 2.8 2.1 
N"'-' .. .. . 79 ,, 

'.l J.l J.J .. .. •.1 n.4 

•• .. •.• 5.1 . , . . n4 

7c ,. 
7C 7.5 

0.6 0.6 0.6 0.6 

2.0 2.0 2.0 2.0 
0.1 n.1 0. 1 0,1 

4.5 4.5 4.5 4.5 

0.1 --..:, 0.1 0.1 
0.5 0.5 0.5 0.5 

181 UJ 34.1 30.9 

84.0 67.2 60.l 58.0 

ill.I 105.3 94.) 18.9 

AMPS 0 .5 2.0 15.0 AMPS 0.5 2.0 30.0 AMPS 0.5 2.0 5.0 AMPS 0.5 2.0 30.0 60.0 

MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. MIN. 

2,1 2.1 , .. 2.1 2.1 2.1 2.1 2.1 2.1 2.8 2.1 2.1 2.1 2., 2.1 2.1 2.1 
Nr- NEG NEG 
2.• 2.9 2.9 29 2.9 2.9 2.9 2.9 , .. 2.9 2.9 ,. •9 .. .. .. .. 
l .l u J.J u J.l J.l u J.J ).) l.l u ) ,> ,-.l J.) ).' ].> '·' 4.2 4.2 2.1 0.4 4.2 4.2 2.1 0.4 4.1 4.2 2.1 0,1 4,7 4,7 2.1 ".4 "4 
5.1 5.1 5.1 5.1 5.1 5.1 5.8 5.1 5.1 5.8 •.• .. .. .. .. .. .. 
),I .I 1.9 n.4 J.8 J.8 1.9 0.4 u 3.1 1 • .. .. . . .. .. 
7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.5 7.• 7• C 7C C --,--. C 

0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 0.6 

2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2:n ,.n 2.0 2!' 2!' .:,, .,, 
D, D, u. u. n, n,1 "·' n. n, 0.1 0.1 n,1 0.1 •.1 n,1 "·' •.1 

4.5 4.> 4.5 4.5 4.5 4.5 4.5 4.5 4.5 H 4.5 4.5 4.5 4.5 4.5 4.5 4.5 

0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 n:, 0.1 
0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 

18 I 11,1 34.1 30.9 JI.I JI.I 34.1 , .. 31.1 38.1 34.1 31.7 ,,., 38.1 34.1 30.9 30.9 

225.7 217.6 168.9 130.9 266.8 250.6 189.2 114.9 171-9 155.1 141.6 137.5 136.3 118.2 104.2 77.l 72.'-

263.1 ,.,.7 203.0 161.8 304.9 288.7 223.3 145.8 210.0 193.l 175.7 169,2 174.4 156.) 131.3 IOI.I 103.4 

204099-36-3 

Figure 1-8. UH-18 Helicopter power loading chart (Serial no. 66-491 and subsequent) ($heel 2 of 3J 
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A B C D 

6.,, () z . 
Z!:: _z 

EQUIPMENT PART DESIGNATION __,z ~~ <::, ... WW 
0"-- ... ::e ... o o;::: 

INVERTER MAIN p11. r~,· A 

A-ARMAMENT 
ASW-12 

ELECTRO MECH ACTUATOR T.G. 781 1/ASW 121v1 I 30.0 
ATTITUDE Rl;F. CONTROL C-31081 I/ASW-121VI I ,o-:n 
.t..t"'f""CI rn,....L ICTCR MX 29161 1/ASW 121VI 2 30.0 

rr>NT PNLf DIRECTIONAL\ S81 ◄ 531 1/ASW 12!VI I 10.n 

n -IN(;,T1111qt,Nf~ 

I.,~,~ .• ,.., •• YU<N C\IL •RE«. A'"'°'C\ Al-2476 TYPE MO 2 I 30.0 -- I r'K -XMSN OIL PRC.CC "RN" •i-2497 TYPE TRU 20/A I 30.0 

< rn,;1N< IN<TRII .... FNTS 
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figure 1-8. UH-18 Helicopter power loading chart (Serial no. 66-491 and subsequentJ (Sheet 3 of 3J 
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1-35. Servicing Material,. Basic servicing mater­
ials for the aircraft covered by this manual are 
as follows: 

Item 

JP-4 FueJ 

JP-5 Fuel 

.Specification 

MllrJ-5624 

MIW-5624 

Engine and Trans- Mllrlr7808 
mission· Oil 

Hydraulic Fluid MIIrH-5606 

Other servicing materials, such as lubricants, 
miscellaneous cleaning materials, paint, sealing 
compound, etc., will be found in the Consum-

1 able Materials List in . Section I. Procedural 
paragraphs requiring their use will refer .to 
the appropriate item number on this list. Ex­
ternal power -requirements of 500 amperes, 
28.5 volts will be supplied by an auxiliary 
power unit capable of delivering 650 to 800 
amperes. A suitable hydraulic test unit cap­
able of producing pressure to 2300 psig, and 
having a flow rate of at least six gpm, shall 
be used for testing the hydraulic systems. Lub­
rication charts and data will be found in chap­
ter 2. 

1-36. Miscellaneous Fuel Data. General Informa­
tion regarding fuel is to be found in the fol­
lowing paragraphs. 

1-37. Jet fuel Limitation,. Jet fuel, Grade JP-4 
(item 1, table 1-1), is intended for use in jet 
aircraft under all operating conditions. Exper­
ience to date indicates that no undue difficul­
ties will be encountered in starting and operat­
ing the helicopter's jet engine at low tempera­
tures on Grade JP-4 fuel. Helicopters equipped 

I with Lycoming T53-lr9A (scoopless) and T53-
Ir11 engines only, may use Grade JP-5 (item 
1, table 1-1) jet fuel. JP-5 fuel may cause slower 
engine starts at low ambient temperatures. For 
details regarding alternate and emergency fuels 
refer to TB AVN 2. 

1-38. Combustion Heater. Fuel filter and drain 
lines should be checked daily for accumula­
tions of ice or water. During low tempera­
ture operation below 32°F water vapor in the 
combustion gases flowing through the drain 
line may condense and form ice. Water pro­
duced during combustion may collect on the fuel 
nozzles and ignitor plug and form ice after the 
heater has been turned off. This ice may be 

sufficient to make it difficult, if not impossible, 
to start the heater without preheating. 

1-39. Miscellaneous OIi Data. General informa­
tion regarding oil is to be found in the fol­
lowing paragraphs. 

1-40. Synthetic BaH Oil, Specification MIL-L-7808. 
This oil is to be used in preference to petroleum 
based oil because of its superior temperature 
characteristics. In addition to a synthetic 
chemical base, this oil contains oxidation inhibi­
tors and anti-wear additives. MIIrlr7808 oil 
may cause swelling of 0-ring seals that are 
designed for use in petroleum based oils. 

Note 

If oil is inadvertently spilled on 
painted surfaces of the helicopter, 
those surfaces should be immediately 
wiped clean to avoid possible blister­
ing and peeling of paint. 

1-41. Dusty Conditions. More freq u e n t oil 
changes are • recommend~ for helicopters op­
erating under · unusually dusty conditions. The 
frequency of oil changes will depend upon the 
severity of the dust condition. Failure to 
change oil more frequently in high dust areas 
can result in accelerated engine wear. 

1-42. Contamination of Synthetic Base Oil. This 
oil is a synthetic jet engine lubricant, and is 
extremely susceptible to contamination by 
water. In addition this oil has a limited stor­
age life and must be tested periodically. Due 
to the susceptibility of this oil to contamina­
tion, it is purchased, stored and handled in 
hermetically sealed containers. These contain­
ers, once opened, must be emptied immediately, 
and not retained in opened condition for future 
use. When dispensing oil into aircraft, it should 
be filtered through a 10 micron filter to re­
move any lint, can sealant (metal slivers) or 
dirt that may have entered the oil during the 
canning and/or opening processes. 

1-43. Tire and Tube Data. Tires and tubes 
should be stored under normal temperature 
conditions if at all possible. If it becomes nec­
essary to store tubes at subnormal tempera­
tures, partially inflate them in order to re­
move creases and folds. Tires and tubes should 
be warmed before mounting so that norinal 
handling will not flex them to the point of 
cracking. When not actually in use ground 
handling wheels should be removed from the 
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helicopter and placed in warm storage. If tires 
inadvertently become frozen to the ground they 
can be released by heat application or by over­
inflation. Under no circumstances should the ap­
plied heat exceed a temperature of 160°F. The 
proper procedure should be determined by con­
sidering the individual problem. If the tires are 
to be released by over-inflation, the tires may 
be inflated to one and one-half times normal 
pressure, provided the following precautions 
are observed. 

a. Careful inspection should be made before 
inflation for evidence of wheel cracks or breaks 
in the tires. 

b. In order to prevent mJury to personnel 
in case of wheel rim failure, all persons should 
stand in line with the tire, rather than broad­
side of the wheel, during inflation. 

c. Heat must not be applied to over-inflated 
tires because of its action in further increas­
ing tire pressure. 

d. Tire pressure must be reduced to normal 
immediately after tires are freed. 

Note 

When tires are over-inflated, as de­
scribed above, immediate action can­
not be expected. One-half to one hour 
may be required before tires are free 
because of the slow action of the froz­
en casings in responding to the in­
creased tire pressure. 

1-44. Weather or Environment Factors. Refer to 
TM 55-405-1 for data regarding weather or 
environment factors. 

1-45. Main Rotor Grip Seal Leakage. Should main 
rotor grip seal leakage occur when operating 
at low climatic temperatures, the shutdown 
procedure outlined in TM 55-1520-211-10 should 
be followed. 

1-46. Maintenance Forms. Forms required in 
the performance of the prescribed mainte­
nance operation of the aircraft are contained in 
the aircraft Log Book. Assignment of responsi­
bilities and instructions for preparation and 
use of Log Book Forms are outlined in TM 38-
750 (Army Equipment Record Procedures) and 
TM 55-405-9 (Army Aviation Maintenance En­
gineering Manual, Weight and Balance). 

Section Ill - Aircraft General 

1-47. Description. The UH-lA and UH-lB 
helicopters (figure 1-8) described in this hand­
book are utility type, compact design, aircraft 
which feature a low silhouette and low vulner­
ability to meet combat requirements. The fuse­
lage consists of two main sections; the for­
ward section (1) and the aft, or tail boom, 
section (2). The wide cabin, with large cubic 
foot volume, permits these helicopters to be 
used for transportation of personnel, special 
equipment and supplies. These helicopters are 
capable of operating from prepared or unpre­
pared landing areas by day or night. They 
can also operate under instrument conditions, 
including light icing, and can navigate by dead 
reckoning or by the use of radio aids to navi­
gation. Maximum visibility is afforded the crew 
by extensive use of transparent plastic panels 
at the top, front, bottom and sides of the cabin. 
Crew entrance is accomplished through two 
swing-hinged doors (3) located in the forward 

cabin area next to the pilot and copilot's sta­
tion. For maximum principal dimensions ref er 
to TM 55-1520-211-10, Chapter 2. 

1-48. Entrance to the passenger-cargo area is 
by means of two large sliding doors (4) lo­
cated one on each side of the aft cabin. The 
passenger-cargo area of the Model UH-lA heli­
copters contains a four passenger, web, seat 
which can be folded and stowed against the 
aft cabin bulkhead. In the UH-lB helicopters 
this is a five passenger seat. When these seats 
are folded and stowed a large, unrestricted 
loading area is available for transportation of 
cargo and/or equipment. Model UH-lA heli­
copters have provisions for a medical attend­
ant's seat just behind the pilot and copilot. 
This seat faces aft. UH-lB helicopters have 
provisions for two individual passenger seats 
in this same area. For ambulapce, or mercy 
mission service, litter rack and medical attend-
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1. Forward Section 
2. Aft Section 
3. Crew Doors 
4. Passenger - Cargo Doors 
5. Engine 
6. Landing Gear 
7. Tail Rotor 
8. Synchronized Elevator 
9. Tail Skid 
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Figure 1-8. UH-1A and UH-18 helicopter 

ant seat can be quickly installed. Two litter 
patients can be carried in Model UH-lA heli­
copters, while the Model UH-lB will accommo­
date three. 

1-49. When it is not considered feasible to 
load cargo and/or equipment inside the heli­
copter, such material can be transported by 
means of cargo suspension. The cargo sus­
pension assembly is attached to the under side 
of the pylon support at the center of gravity, 
and operates through an opening in the bot­
tom of the helicopter. 

1-22 

1-50. The propulsion system, consisting of the 
engine (5) and the drive system, is located 
aft of the cabin, and is mounted above the 
fuselage on a platform which provides footing 
for maintenance personnel while servicing the 
helicopter. The engine and the drive system 
are enclosed by cowling that can be quickly 
opened, or removed, for easy access. The drive 
system, with its independently mounted units 
and quick-disconnect couplings, permits rapid 
servicing, repair, or replacement under combat 
conditions without the use of special tools or 
ground equipment. Maximum availablity of the 
helicopter for mission accomplishment is thus 
obtained. 
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1-51. Construction of the forward section of 
the helicopter consists, primarily, of two longi­
tudinal beams with transverse bulkheads and 
metal covering. The beams act as supporting 
structure for the cabin sections, landing gear, 
fuel tanks, transmission, engine and tail boom. 

1-52. The landing gear (6) is of the skid type, 
attached to the fuselage at four points. Ground 
handling wheels are provided as loose equip­
ment and may be quickly installed for moving 
the helicopter on the ground. When ground 
handling wheels are not installed the helicop­
ter presents a clean configuration for flight. 

1-53. The aft portion of the tail boom sup­
ports the tail rotor (7), synchronized eleva­
tor (8) and the tail skid (9). 

1-54. Ground Handling. The following para­
graphs contain the information necessary for 
hoisting, jacking, leveling, mooring, parking, 
towing and the application of external power. 

1-55. Hoisting. Hoisting the helicopter, the hub 
and blades, the mast controls, and/or the trans­
mission is a simple process requiring only a 
suitable hoist. 

a. Attach a hoisting cable or clevis (1, figure 
1-9) to the main rotor retaining nut (2) . Con­
nect a suitable hoist and take up all slack in 
the cable or chain. 

b. Station a man at the tail skid to steady 
the helicopter during the hoisting operation. 
Hoist slowly, maintaining a steady lifting force. 
If the helicopter is to be hoisted out of reach, 
tie a rope to the landing gear to steady• the 
helicopter against excessive swinging or turn­
ing. 

1-56. Jacking. All. UH-lA helicopters have 
three jack pads (8, figure 1-9) mounted on 
the underside of the fuselage. UH-lB helicop­
ters have a total of four jack pads. All heli­
copters have two pads mounted on the fuse­
lage just forward of the forward landing gear 
cross tube. The thirl pad on UH-lA helicop­
ters is located just left of the helicopter cen­
ter line and just forward of the tail boom at­
tachment point. UH-lB .helicopters have two 
aft jack pads just forward of the tail boom 
attachment point and to the left and right of 
helicopter center line. With the forward cross 

tube in unloaded condition, and the landing 
gear skid tubes ready to break ground contact, 
the forward jack pads on UH-lB helicopters 
are 18.04 inches above ground. Under the same 
conditions, the aft jack pads on these helicop­
ters are 27 .28 inches above ground. 

1-57. Jacking Procedure. Place one hydraulic 
jack under each of the three, or four, jacking 
points, or pads, of the helicopter and raise the 
helicopter evenly. 

Caution 

Observe the following precautions 
while helicopter is on jacks: 

a. If helicopter is being placed on 
jacks preparatory to removing landing 
gear, take up slack with hoist. (Refer 
to paragraph 1-55, step 2.) 

b. All personnel in the immediate 
area shall exercise" extreme caution 
not to bump or otherwise disturb the 
helicopter while it is being raised on 
jacks or while it is supported on jacks. 

c. Personnel shall not crawl into or 
onto the helicopter while it is being 
raised and/or supported by jacks. 

d. Rope off the area around the 
helicopter and prominently display 
warning signs to the effect that THIS 
HELICOPTER IS ON JACKS. 

1-58. Mooring. Mooring is the process of secur­
ing the parked helicopter in such a manner 
that it will not be damaged during periods of 
high winds and/or turbulent weather. If prop­
erly spaced tie-down rings are not available, 
mooring kits (see figure 1-10) are to be utilized. 

1-59. Mooring Procedure. Locate the helicopter 
on an unpaved parking area, headed in the 
direction from which the highest forecasted 
winds are expected. 

Note 

Three mooring points are required on 
the UH-lA helicopters. Four moo:ring 
points are required on the UH-lB 
helicopters. 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 

Figure J -9. Typical ground handling 

Hoisting Cable and Clevis 
Rotor Retaining Nut 
Jack Pads 
Hydraulic Jacks 
Leveling Plate 
Slotted Plate 
Plumb Bob 
Ground Handling Wheels 
Main Rotor Tie-down Assembly 
Web Strap 
Tow Ring 
Tow Bar 
External Power Receptacle 
Jack Pad (UB-1B) 
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BOWLINE KNOT 

SQUARE KNOT 

1. Anchor Rod 
2. Arrow 
3. Ori ving Rod 
4. Eye Assembly 
5. Cable or Rope 
6. Fwd Jack and Mooring Fittings 
7. Mooring Fitting 
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8. Main Rotor Tie-down Assembly 
9. Web Strap 

10. Aft RH Jack and Mooring Fitting (UB-1B) 
204470-178 

figure 1-10. Typical mooring 
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Note 

On UH-lB helicopters, Serial No. 65-
9416 and subsequent, the mooring load 
on ring is not to exceed the following: 

1000 lb 

500 lb 

500 lb 

Vertically 

Laterally 

Fore/Aft 

a. Screw the anchor rod (1, figure 1-10) into 
the arrow assembly (2). 

b. Slip driving rod (3) over anchor rod 
(1) and into socket of arrow assembly (2). 

c. Turn cam of driving rod so that prongs 
of arrow assembly are not spread by driving. 

d. If necessary break surface of ground 
with ground breaking pin. 

e. Position two rods approximately one foot 
forward of the forward landing gear cross tube 
and slightly inboard of the skid tubes. Other 
rod(~) are to be positioned approximately one 
foot aft of the aft tie-down ring(s). 

f. Drive arrow assemblies into the ground 
until the driving rod handle is approximately 
three inches above ground surface. 

g. Rotate driving rod handle approximately 
90 degrees and give it a sharp blow to spread 
the arrow prongs. 

h. Return the driving rod to the driving posi­
tion and remove it from the anchor rod. 

i. Align the squared socket of the eye as­
sembly (4) with squared end of the anchor 
rod. Fit, in place, and tighten the knurled nut. 

j. Set the arrow assembly prongs by pulling 
up on the eye assembly. 

k. Secure the helicopter with 1/4 inch cables, 
or one inch manila rope, in accordance with 
instruction in paragraph 1-63. 

Note 

When the anchor rods are no longer 
needed they may be removed by turn­
ing the eye assemblies counterclock­
wise, leaving the arrow assemblies in 
the ground. 
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1-60. Parking. Parking, as used in this manual, 
is defined as the condition in which the heli­
copter will be secured while on the ground. Th_e 
direction of heading and location of the heh­
copter are normally determined by ease of 
maintenance and servicing, to facilitate re­
moval of any one helicopter from the parking 
area and to permit ready access of mobile fire 
fighting equipment within the area. Maximum 
velocity of surface winds which can be with­
stood by the helicopter, when parked in the 
following manner, depends on the gross weight 
of the helicopter. 

1-61. General Conditions. Parking arrangement 
will vary to utilize local space facilities to the 
maximum degree. The following general pro­
cedure should, however, be observed under any 
condition. 

a. Double row lateral parking, with front 
and rear helicopter of each double row placed 
tail to tail, should be accomplished. 

b. Helicopter should be parked not less than 
750 feet from the ends, or the center lines, of 
nearest run way, and not less than 250 feet 
from the edge of connecting taxi strips. 

c. The width of fire lanes between each 
double row should be slightly greater than the 
rotor span of the parked helicopters. This 
spacing will greatly facilitate removal of any 
one helicopter from the parking area, as well 
as permitting greater ease of movement for 
mobile fire fighting equipment within the area. 

d. Cross fire lanes, having a minimum width 
of 50 feet should be provided. Such fire lanes 
should di;ide each lateral row of parked heli­
copters into isolated blocks of 10 helicopters, 
or less. 

e. Helicopters parked on concrete ramps, or 
aprons, should be parked in such a. manner as 
to utilize mooring rings when avallable. 

f. Parked helicopters will be grounded in 
order to facilitate discharge of static electricity. 

1-62. Parking Procedure - Normal Conditions. 
Position the helicopter on a level surface, when­
ever possible, so that the load will be balanced. 

a. Retract ground handling wheels (8, figure 
1-9) and allow the helicopter to rest on the 
skid type landing gear. 
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Note 

If a helicopter is to remain parked for 
a period exceeding 14 days, suitable 
blocks, or shoring, should be placed 
under the skids. These blocks should 
be of sufficient height to prevent the 
skids from contacting the supporting 
surface. 

b. Turn the main rotor blades until they are 
parallel with the center line of the helicopter, 
and the tail rotor blades until they are parallel 
with the vertical fin. 

c. Attach the main rotor tie-down assembly 
to the aft main rotor blade, and pull the blade 
down until the static stop contacts the mast. 
Secure by firmly cross-tying the web strap of 
the tie-down assembly around the tail boom. 

d. Attach web strap (10) to the tail rotor 
and secure to ring provided on vertical fin. 

e. Lock all flight controls, turn off all switch­
es, disconnect outside power (if connected) and 
close all windows, doors and access panels. 

1-63. Parking Procedure - Turbulent Conditions. 
If turbulent weather conditions are anticipated, 
the foil owing procedure shall be adhered to in 
parking the helicopter. 

Caution 

Structural damage can occur from 
turbulent surface conditions. Anchor­
ing and/or mooring should be ac­
complished if wind. is expected to ex­
ceed 45 knots. If at all possible, the 
helicopter should be evacuated to a 
safe weather area if a tornado, cy­
clone, hurricane or wind condition 
above 75 knots is expected. 

Note 

Model UH-lA and UH-lB helicopters 
are not adaptable to the standard 30 
foot ring spacing of parking areas ; 
therefore, if high winds are expected 
to reach 45 knots, and suitable rings 
are not available, the helicopter should 
be moved to an area where mooring 
kit can be used. Ref er to paragraph 
1-59 for mooring procedure. 

a. Locate the helicopter over ground anchors, 
headed in the direction from which the highest 
f orecasted winds are expected. 

b. Complete normal parking procedures as 
outlined in paragraph 1-62. 

c. Fill fuel tanks to capacity, if time permits. 

d. Fasten a ¼ inch cable, or a one inch 
manila rope (5, figure 1-10), to each of the two 
tie-down rings (6) located on the underside of 
the fuselage just forward of the forward land­
ing gear cross tube, and secure to ground 
mooring rings. 

e. Fasten a 1/4 inch cable, or a one inch 
manila rope (5) to the other mooring ring(s) 
(7) on the underside of the fuselage just for­
ward of the tail boom, and secure to ground 
mooring ring. 

f. Disconnect battery, secure all loose equip­
ment and move all ground support equipment 
a safe distance from the aircraft. 

Note 

After high winds have subsided, check 
the helicopter for damage from flying 
objects. If the helicopter is in flyable 
storage, connect the battery before 
ground operation or flight. 

1-64. Towing. A tow ring (11, figure 1-9) is 
located on the forward end of each landing 
gear skid tube. With ground handling wheels 
attached to the skid landing gear, a standard 
aircraft tow bar (12), attached to the tow 
rings, is used for towing the helicopter. 

Caution 

Model UH-lA and UH-lB helicopters 
equipped with three inch diameter aft 
cross tube may not be towed on the 
ground handling gear, or on unpre­
pared surfaces, at gross weights in 
excess of 7 400 pounds. Such action will 
cause permanent set in the aft cross 
tube. Model UH-lA helicopters 
equipped with the 2¾, inch aft cross 
tube may not be towed at gross 
weights in excess of 6000 pounds. 

1-65. Application of External Power. The external 
power receptacle (13, figure 1-9) is mounted 
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on a bracket just below the electrical compart­
ment access door on the left side of the heli­
copter fuselage aft of the cabin bulkhead. The 
receptacle compartment is covered by a spring 
loaded access door. This receptacle is the con­
tact point for external power application. When 
external power is applied the external power 
caution light is illuminated, and the battery 
switch should be in the "OFF" position. When 
a 28 volt, direct current, power plug from an 
APU delivering 650 to 800 amps is securely 
inserted in the receptacle, the external power 
relay in the helicopter's electrical system is 
energized, and 28 volt, direct current, electrical 
power is supplied to the main bus for distribu­
tion. 

Note 

When battery is fully charged, exter­
nal power is not required for starting 
the helicopter. If the battery charge 
is 24V or less, external power must be 
used to avert hot starts. 

1-66. leveling. A leveling plate (5, figure 1-9) 
that is graduated in increments of one quarter 
of a degree is located on the cabin floor just 
inside the left-hand cargo door. A slotted plate 
( 6) for supporting a plumb bob is secured to 
the cabin roof directly above the leveling plate. 

1-67. leveling Procedure. a. Hang a plumb bob 
(7) from the slotted plate in the cabin roof in 
such a manner that the point of the plumb 
bob is just above the leveling plate on the 
cabin floor. 

b. Level the helicopter, fore and aft, and 
laterally, by adjusting the three, or four, sup­
porting jacks (4) (see paragraph 1-57), so as 
to bring the point of the plumb bob exactly 
over the point where the two lines cross at 
zero degrees on the leveling plate. (See figure 
1-9.) 

1-68. All Weather Covers. Heavy fabric cov­
ers are provided for all weather protection of 
the helicopter. These covers include one each 
for the nose section, forward cabin, aft cabin, 
main rotor blades, stabilizer bar, pylon as­
sembly, tail rotor blades and tail rotor hub. 
Additional covers for the tail pipe, forward 
cowl and pitot tube are included in loose equip­
ment. 

1-69. Servicing. The following paragraphs 
completely describe all servicing procedures 
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necessary for the helicopters covered by this 
manual. 

1-70. Fuel System - Main. The main fuel sys­
tem incorporates two interconnected fuel tanks 
(1, figure 1-11) for simultaneous flow and 
venting. Model UH-lA helicopters have one 
electrically operated fuel boost pump located 
in the left-hand fuel cell. On UH-lB helicopters 
both fuel cells are equipped with a sump and 
boost pump assembly. UH-lA and UH-lB (Ser­
ial No. 60-3546 through 64-14100) helicopters 
may be filled through a filler cap (4), located 
on the right-hand side of the helicopter, aft of 
the cargo door. On UH-lB helicopters (Serial 
No. 64-14101 and subsequent) the filler cap is 
located on the left-hand side of the helicopter. 
The fuel drain valve for UH-lA and UH-lB 
(Serial No. 60-3546 through 64-14100) heli­
copters is located in the aft electrical com­
partment, below the battery, left of helicopter 
center line. The fuel drain valve for UH-lB 
helicopters (Serial No. 64-14101 and subse­
quent) is located on the bottom of the left-hand 
fuel cell adjacent to the sump drain. Fuel tank 
pump and sump drains may be reached through 
an access door in the bottom of the fuselage. 

1-71. Servicing - Main Fuel System. Service with 
specified fuel (item 1, table 1-1). 

Note 

When specified fuel is not available, 
refer to TM 55-1520-211-10 and TB 
AVN-2 for information on other fuels 
and limitations on their use. 

Warning 

Observe the following precautions in 
all servicing operations: 

a. Position auxiliary ground power 
units on the windward side of the heli­
copter. 

b. Do not fuel or defuel during elec­
trical storms. 

c. Do not fuel or defuel while 
ground or aircraft radar sets are op­
erating within 300 feet of the heli­
copter. 

d. Servicing personnel shall not 
wear metal taps on their shoes. 
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e. Be sure battery switch is in OFF 
position and external power is dis­
connected before fueling or defueling 
the helicopter. 

f. Ground the helicopter at the re­
ceptacle located aft of and below the 
fuel filler cap on the right-hand side 
of the helicopter. On UH-lB helicop­
ters, (Serial No. 64-14101 and subse­
quent). the grounding receptacle is 
located on the left-hand side of the 
helicopter. 

g. Fuel truck shall be grounded. 
(Truck to ground and truck to nozzle.) 

h. Ground the truck filler-nozzle to 
the helicopter before removing the 
helicopter fuel tank filler cap. This 
will equalize static electrical potential. 

i. Do not use "SPLASH" filling. Fill 
the tanks slowly and evenly. 

j. When filling fuel tanks on UH-lB 
helicopters Serial No. 64-14101 and 
subsequent DO NOT OVERFILL. Ex­
cess fuel will run along door tracks in­
to electrical compartment and possibly 
create fire hazard. 

k. After completion of servicing, 
wash down and remove any spillover 
of jet fuel. This fuel does not evap­
orate as rapidly as gasoline, and con­
stitutes a fire hazard for a much long­
er time. Cleaning materials or clothing 
which have become saturated with 
jet fuel shall be disposed of well away 
from any aircraft or hanger. 

TANK CAPACITY 
(U.S. Gallons) 

UH-lA (Serial 
No. 58-2078 thru 
58-3047) 

UH-lA (Serial 
No. 59-1607 and 
Subsequent) 

UH-lB (Serial 
No, 60-3546 thru 
64-14100) 

UH-lB (Serial 
No. 64-14101 and 
Subsequent 

1-72. Recording of Alternate or Emergency Fuel. 
If the aircraft is serviced with fuel other than 
the specified fuel, the type of fuel, quantity 
and operating time shall be entered in Form 
2408-15 (Historical Record of Aircraft). This 
record is for the purpose of scheduling any ad­
ditional maintenance that may be required. 

I (Refer to figure 1-12.) 

1-73. Auxiliary Fuel Systems. Various auxiliary 
fuel systems are available for use on UH-lA 
and UH-lB helicopters to provide additional 
fuel for extended distance and ferry missions. 
A 165 .gallon capacity non-sealing fuel bladder, 
enclosed in a metal container, may be installed 
in the passenger-cargo compartment of UH-lA 
and UH-lB helicopters. (Refer to paragraph 11-
313.) A larger, 350 gallon capacity, metal en-

Normal Service 

125.0 

155.0 

165.0 

242.0 

Spillover Level 

138.0 

166.0 

168.0 

245.0 

closed fuel tank is also available for installation 
in the passenger-cargo compartment of UH-lB 
helicopters only. (Refer to paragraph 11-323.) 
Two 60 gallon capacity external auxiliary fuel 
tanks may be installed on UH-lB helicopters, 
Serial No. 62-1872 and subsequent. (Refer to 
paragraph 15-3.) Internal 50 or 60 gallon capa­
city, self-sealing auxiliary fuel tanks may be 
installed in either the forward or the aft portion 
of the passenger-cargo compartment of UH-lA 
and UH-lB helicopters. (Refer to paragraph 11-
333.) 

1-74. Servicing - ,1.,uxiliary Fuel Tanb. See fig­
ures 11-10, 11-12, 15-1 and 11-14, for appear­
ance of auxiliary tanks and location of fuel 
tank filler caps. 
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1. Fuel Tanks 
2. Ground Handling 

Hydraulic Pump 
3. Tires 
4. Fuel Filler Cap (On Left­

Hand Side of UH- lB 
Serial No. 14101 thru 
64-14191) 

5. Hydraulic Reservoir 
(Two on UH-lB Serial No. 
64-14101 thru 64-14191) 

6. Engine 011 Tanlc 
7. 42 Degree Gear Box 
8. 90 Degree Gear Box 
9. Pillow Block Reservoirs 

10. Grip Plate Reservoirs 
11. Stabilizer Bar Dampers 
12. Transmission Assembly 
13. Battery Sump Jar (UH-lA 

and UH-lB Serial No. 
60-3546 thru 64-14100) 

14. Battery 

9 >---, 

204070-600 

figure J-J J. Typical servicing diagram 

Note 

Be sure battery switch is in the 
"OFF" position, external power is 
disconnected and the helicopter is 
grounded before fueling or defueling 
the aircraft. 

a. Make certain all lines and electrical leads 
are properly connected before servicing. 

b. Service with fuel in accordance with pre­
cautions and limitations stated for main fuel 
system servicing. 
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Note 

When filling the 165 and 350 gallon 
auxiliary fuel tanks, depress the pop­
pet type valves in the top of each end 
bulkhead to release any air trapped 
between the cell and the fuel tank 
cover. 

1-75. Engine Oil System. The supply tank 
(6, figure 1-11) for the engine oil system is 
located on the right-hand side of the forward 
engine firewall. A radiator type oil cooler is 
mounted in an opening through the bulkhead 
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between the main fuselage compartment and 
the cargo sling compartment. Access to the 
engine oil tank is gained by removing cowling 
from the right-hand side of the transmission. 
The tank may be drained by opening the drain 
valve in the line just outboard of the tank. The 
oil cooler drain valve is located in the drain 
line routed from the iower part of the oil 
cooler to the aft bottom side of the cabin 
section. The oil level may be checked by use 
of the dipstick under the filler cap. 

1-76. Servicing - Engine Oil System, Service with 
oil (item 2, table 1-1). 

Model 
UH-lA 
UH-lB 

TANK DATA 
U.S. GALLONS 

Total Expansion 
Capacity Space 

3.00 1.40 
4.05 .80 

Normal 
Useful 

Capacity 
1.60 
3.25 

1 1-77. Transmission Oil System. The transmis­
sion has a self-contained oil supply which is 
carried in the sump at the bottom of the 
transmission assembly. (12, figure 1-11.) Oil 
level may be checked through a sight glass in 
the lower right-hand side of the transmission. 
A light is provided to make the sight glass 
visible, and can be turned on by pressing a 
button located on the right-hand side of the 
helicopter just aft of the heater access door. 
Access to the filler cap may be gained by 
opening cowling from the right-hand side of 
the transmission. Access to the transmission 
drain plug, located on the bottom of the sump, 
is through an access door located on the oot­
tom of the fuselage. 

1-78. Servicing - Transmission Oil System. Serv­
ice with oil (item 2, table 1-1). 

Note 

Capacity of Model UH-lA helicopter 
transmission is 1.75 U.S. gallons. 
Capacity of Model UH-lB helicopter 
transmission is 2.25 U.S. gallons. 

1 1-79. Forty-two Degree Gear Box. The 42°, or 
intermediate, gear box (7, figure 1-11) is 
located on the aft end of the tail boom, at the 
base of the vertical fin. Access to this gear box 
may be obtained by opening the tail rotor drive 
access cover. The gear box is serviced through 
a filler cap on top, and a sight glass is pro­
vided on the right-hand side for checking the 
oil level. Draining the gear box is accomplished 

by removing the complete drain plug, which 
is located on the lower side of the gear box. 
On UH-lA and UH-lB, Serial No. 60-3546 
through 64-14191, helicopters the inner por­
tion of the drain plug incorporates a mag­
netic plug. The outer portion of the plug con­
tains a spring loaded valve which prevents loss 
of oil when pulling the magnetic plug for in­
spection purposes. UH-lB, Serial No. 65-9416 
and subsequent, helicopters are equipped with 
a chip detector warning system which acti­
vates a warning light on the pedestal caution 
panel when excessive contamination occurs. 

Note 

Magnetic plug on earlier helicopters 
can be replaced with chip detector. 
When such replacement is made chip 
detector will not be connected to ped­
estal caution panel. 

Caution 

Do not interchange filler caps between 
42° and 90° gear boxes. If filler caps 
are interchanged the 42° gear box 
will be pumped dry. 

1-80. Servicing - Forty-two Degree Gear Box. 
Service with oil (item 2, table 1-1). 

Note 

Capacity of Model UH-lA and Model 
UH-lB helicopter 42° gear box is 
0.375 U.S. pints. 

1-81. Ninety Degree Gear Box. The 90°, or l 
tail rotor, gear box (8, figure 1-11) is located 
on the extreme aft end of the tail boom, be­
hind the tail rotor hub. The gear box is serv­
iced through a filler cap on top, and a sight 
glass is provided on the right-hand side for 
checking the oil level. Draining the gear box 
is accomplished by removing the complete 
drain plug, which is located on the lower side 
of the gear box. On UH-lA and UH-lB, Serial 
No. 60-3546 through 64-14191, helicopters the 
inner portion of the drain plug incorporates a 
magnetic plug. The outer portion of the plug 
contains a spring loaded valve which prevents 
loss of oil when pulling the m11gnetic plug for 
inspection purposes. UH-B, Serial No. 65-9416 
and subsequent, helicopters are equipped with 
a chip detector warning system which activates 
a warning light on the pedestal caution panel 
when excessive contamination occurs. 
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Note 

Magnetic plug on earlier helicopters 
can be replaced with chip detector. 
When such replacement is made chip 
detector will not be connected to ped­
estal caution panel. 

Caution 

Do not interchange filler caps between 
90° and 42° gear boxes. If filler caps 
are interchanged the 42° gear box will 
be pumped dry. 

1-82. Servicing - Ninety Degree Gear Box. Serv­
ice with oil (item 2, table 1-1). 

Note 

Capacity, of Model UH-lA and Model 
UH-lB helicopter 90° gear box is 
0.50 U.S. pints. 

11-83. Rotor Head Reservoirs. Model UH-lA 
and UH-lB (Serial No. 60-3546 through 64-
14100) helicopters have a reservoir (9, figure 
1-11) located on the top of each main rotor hub 
pillow block. Two more reservoirs (10) are a 
part of the grip plate assemblies. These four 
reservoirs provide for proper lubrication of 
the main rotor hub. The grip plate reservoirs 
have a sight glass for checking oil level. 

1-84 .. Servicing - Rotor Head Reservoirs. Service 
all four reservoirs with oil (item 2, table 1-1). 
After servicing install filler plugs and safety­
wire. 

Note 

Fill pillow block reservoirs completely 
and grip plate reservoirs to the ¼ 
level. Grip plate reservoirs on Model 
UH-lA helicopters will require ap­
proximately two quarts each, and 
those on Model UH-lB helicopters will 
require approximately three quarts 
each. Grip plate reservoirs will fill 
slowly. 

1-85. Reservoir - Dampers. Two stabilizer bar 
I dampers (figure 1-13) are mounted on adapters 

on the mast. (See 11, figure 1-11.) They are 
also attached to the stabilizer bar by control 
tubes, and the adjustment and timing of the 
dampers determines the following time of the 
stabilizer bar and the resultant controllability 
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of the helicopter. Model UH-lA helicopters, 
Serial No. 58-2078 through 58-2083, are 
equipped with 204-010-900 dampers. Model 
UH-lA Serial No. 58-2084 and subsequent, and 
all Model UH-lB helicopters, are equipped with 
204-010-937 dampers. 

1-86. Servicing - Damper Reservoir (Part No. 
204-010-900). These dampers cannot be filled 
while on the helicopter. For removal,_ refer to 
paragraph 8-27, 8-73 or 8-115. 

a. Position damper with spline end down. 

Caution 

Clamping damper around body will 
seize wingshaft and damage internal 
parts. 

b. Remove bleed valve (1, figure 1-13) and 
fill cavity with hydraulic oil (item 3, table 
1-1). 

c. Pull spool (2) out and release several 
times to purge air from timing section. 

d. With the spool (2) held in the OUT posi­
tion, oscillate the wingshaft (3) several times 
to purge air from the vane section. If any air 
remains it will cause a. soft spot which will be 
felt when direction of rotation is changed. 

e. Replace bleed valve (1) and position damp­
er as it will be installed on the helicopter. Re­
move the filler plug ( 4) and check fluid level. 
Fluid level should be even with bottom of filler 
plug hole. Replace and safety wire filler plug. 

Caution 

From this point on do NOT hold 
damper with splined end UP for any 
appreciable length of time and do NOT 
rotate the wingshaft with the damper 
in the up position. If the wingshaft 
is rotated in this position. steps a. 
through e. must be repeated. Rapid 
rotation of the wingshaft will induce 
air into cavity. 

f. Adjust and install dampers. (Refer to 
paragraph 8-31, 8-77 or 8-117.) 

1-87. Servicing- Damper Reservoir (Part No. 
204-010-937). These dampers may be filled 
while on the helicopter. Servicing, other than 
maintenance of fluid level, is not recommended. 
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TYPES OF FUEL AND PERMISSIBLE HOURS OF OPERATION ON 
EACH BETWEEN SCHEDULED HOT END INSPECTIONS 

ENGINE SPECIFIED ALTERNATE FUEL EMERGENCY FUEL 
MODEL FUEL Type Hours Type Hours 

T53-L-1A JP-4 Gasoline, All Types 50 None None 
JP-5 Type Unlimited 

T53-L-5 JP-4 Gasoline, All Types 50 JP-5 Type 10 

T53-L-9/9A JP-4 Gasoline, Unleaded 50 JP-5 Type 10 
Gasoline, Leaded 10 

T53-L-11 JP-4 Gasoline, Unleaded 50 Gasoline, Leaded 30 
and JP-5 Diesel Fuel 150 Compression Ignition 10 

Scoopless Fuel 
T53-L-9A 

Figure 1-12. Fuel usage chart 204900-122A 

a. Remove filler cap ( 4, figure 1-13) and 
fill damper to full mark with hydraulic oil 
(item 3, table 1-1). 

b. Replace and safety wire filler cap. 

1-88. Hydraulic Reservoir. The hydraulic res­
ervoir (5, figure 1-11) for UH-lA and UH-lB, 
Serial No. 60-3546 through 64-14100, helicop­
ters is mounted on the right-hand side of the 
cabin aft bulkhead. Access to this reservoir is 
gained by opening right-hand transmission 
cowling. Oil level can be checked from inside 
cabin by means of a sight glass located on 
forward side of reservoir. Reservoir drain plug 
is located in bottom of reservoir. 

Warning 

To avoid contamination, do not use 
previously opened cans of hydraulic 
fluid. A new. sealed can of fluid must 
be opened and used. 

1-89. Servicing - Hydraulic Reservoir. Service 
hydraulic reservoir for UH-lA and UH-lB, 
Serial No. 60-3546 through 64-14100, with hy­
draulic fluid (item 3, table 1-1). 

HYDRAULIC CAPACITIES 
Total Hydraulic 

Reservoir Capacity 4.0 U.S. Pints 
Reservoir Refill Level 3.0 U.S. Pints 
Total Hydraulic System Capacity 8.0 U.S. Pints 

1-90. Hydraulic Reservoir. UH-lB helicopters, 
Serial No. 64-14101 and subsequent, are 
equipped with two hydraulic reservoirs (5, fig­
ure 1-11) mounted on the right-hand side of the 

cabin aft bulkhead. Access to these reservoirs 
is gained by opening right-hand transmission 
cowling. Outboard reservoir supplies System 
No. 2, and inboard reservoir supplies System 
No. 1. Oil level in each reservoir can be 
checked by means of sight glasses which are 
visble when right-hand transmission cowling 
is opened. A drain plug is located in the bottom 
of each reservoir. 

Warning 

To avoid contamination, do not use 
previously opened cans of hydraulic 
fluid. A new, sealed can of fluid must 
be opened and used. 

Caution 

On UH-lB helicopters Serial No. 
66-491 and subsequent do not service 
reservoir with the accumula'tor 
charged hydraulically. Accumulator 
should be bled down. 

1-91. Servicing - Hydraulic Reservoir. Service 
hydraulic reservoirs for UH-lB, Serial No. 
64-14101 and subsequent, with hydraulic fluid 
(item 3, table 1-1). 

HYDRAULIC CAPACITIES 
Total System No. 1 

Reservoir Capacity 
Total System No. 2 

Reservoir Capacity 
Reservoir Refill Level 
Total System No. 1 Capacity 
Total System No. 2 Capacity 

3.25 U.S. Pints 

3.25 U.S. Pints 
2.60 U.S. Pints 
6.60 U.S. Pints 
6.05 U.S. Pints 
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1-92. Tires. Two, six ply, tires (3, figure 1-11) 
are used on the helicopter ground handling 
gear. Those used on the Model UH-lA heli­
copters are 3.50 x 6; those on the Model UH-lB 
helicopters are 7.00 x 6. 

1-93. Servicing - Tires. Inflate ground handling 
gear tires as follows: 

Model Helicopter Tire Size 

UH-lA 

UH-lB 

3.50x 6 

7.00x 6 

Inflate To 

75 to 80 PSI 

38 PSI 

1 t -94. Ground Handling Hydraulic Pump. A hy­
draulic pump (2, figure 1-11) is part of each 
ground handling gear. This manually activated 
pump facilitates raising and lowering of the 
ground handling wheels. 

1-95. Servicing - Ground Handling Hydraulic 
Pump. a. Remove ground handling gear from 
helicopter and perform the following: 

b. Position ground handling gear so that hy­
draulic pump is in vertical position with filling 
hole at top. 

c. Remove filling screw and fill pump tank 
with hydraulic fluid, (item 3, table 1-1), until 
fluid comes out the filling hole. 

d. Reinstall filling screw and tighten 
securely. 

1. Bleed Valve 
2. Spool 
3. Wing Shaft 
4. Filler Plug 

DAMPER P/N 204-010-900 

1-96. Battery. The nickel-cadmium battery (14, 
figure 1-11) is mounted in the lower section of 
the electrical compartment, and is connected to 
the helicopter's electrical system through a re­
lay, which is controlled by the battery switch 
on the DC power panel. Two overflow, or vent, 
tubes extend from the battery to the underside 
of the fuselage. They are accessible through 
the lower left-hand door of the electrical com-

partment. The acceptable battery is a 24 volt, 
34 ampere hour unit. 

Caution 

Battery failures and explosions may 
be caused by an excess of electrolyte 
in the cells. The specific gravity of a 
nickel-cadmium battery remains con­
stant when the battery is in either a 
charged or discharged condition; con­
sequently the state of charge cannot 
be determined by a test of the electro­
lyte. Neither can the state of charge 
be determined by a voltage test, due 
to the fact that the voltage remains 
constant over 90 percent of the dis­
charge time. Since the state of charge 
cannot be determined by a check of 
either voltage or the electrolyte, the 
charging input to a completely dis­
charged battery must be monitored in 
both current and time until the 
ampere hour capacity of the battery 
has been reached. 

DAMPER P/N 204-010-937 204010-61 

Figure J -J 3. Stabilizer bar dampers 
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1-97. Servicing - Battery. The battery shall be 
removed from the helicopter (refer to para­
graph 12-84) at 100 hour intervals and send to 
the Battery Shop for inspection, repair, .charg­
ing capacity test and adjustment of electro­
lyte level. 

11-98. Battery Sump Jar. . All model UH-lA, 
and UH-lB helicopters Serial No. 60-3546 
through 64-14100, are equipped with a battery 
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sump jar (13, figure 1-11) mounted on the wall 
in the aft section of the battery compartment. 
The purpose of this jar is to neutralize any 
alkaline discharge from the battery ,and by so 
doing, eliminate any possibility of corrosion. 

1-101. Painting. Instructions for painting 
and paint touchup will be found in TB AVN-7. 
Requirements which are peculiar to UH-lA 
and UH-lB helicopters will be found in this 
manual under the applicable component. 

1-99. Servicing - Battery Sump Jar. Visually in­
spect jar for cracks and loose tube connections. 
Saturate battery sump jar pad with boric acid. 

1-102. List of Consumable Materials. Table 
1-1 lists all consumable materials authorized 
for use by organizational maintenance person­
nel. 

1-100. Cleaning. Clean aircraft and compon­
ents in accordance with TM 55-405-3 unless 
otherwise specified. Special cleaning procedures 
will be covered in this manual under individual 
component. 

1-103. Special Tools and Equipment. Special 
tools and equipment authorized for use by or­
ganizational maintenance personnel will be 
found in TM 55-1520-211-20P. 

Table 1-1. List of consumable materials (Sheet 1 of 6) 

FUELS AND LUBRICANTS 

ITEM NO. NOMENCLATURE SPECIFICATION 

i Jet Fuel, Grades JP-3, JP-4, and JP-5 MIW-5624 

2 Lubricating Oil, Synthetic Base, Aircraft 
Turbine Engine MIL-L-7808 

3 Hydraulic Fluid, Aircraft, Petroleum Base, 
Missile and Ordinance MIL-H-5606 

4 Lubricating" Oil, General Purpose, Low 
Temperature MIL-L-7870 

5 Lubricating Oil, Jet Engine MIL-O-6081 
(Grade 1010) 

6 Lubricant, Corrosion Inhibiting, Solid Film 
Heat Cured MIL-L-46010 

7 Graphite, Lubricating MIL-G-6711 

8 Grease, Aircraft, Helicopter Oscillating 
Bearing MIL-G-25537 

9 Lubricant, Bell Helicopter Company 204-040-755-3 

10 Corrosion Preventive, Synthetic Base, Aircraft 
Gas Turbine Engine MIL-C-8188 

11 Grease, Pneumatic System MIL-G-4343 

12 Calibrating Fluids, Aircraft Fuel System 
Components MIL-F-7024 

13 Grease, Aircraft and Instrument MIL-G-23827 

14 Petrolatum, Technical FED. SPEC. 
VV-P-236 
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15 

16 

17 

18 

19 

20 
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Table 1-1. List of consumable materials (Sheet 2 of 6) 

FUELS AND LUBRICANTS (Cont) 

NOMENCLATURE 

Lubriplate 

Preservative, Hydraulic Fluid, Petroleum 
Base 

Aircraft Engine Corrosion Preventive 

Hydrogenated Vegetable Shortening 

Medicinal Castor Oil 

Plastilube, Moly No. 3 

SPECIFICATION 

FED. MFG. 
CODE 73219 

MIL-H-6083 
(Type II) 

MIL-C-6529 
(Typell) 

EE-S-321 

JJJ-C-86 

FED. MFG. 
CODE 02307 

PAINTS, PRIMERS, THINNERS AND MARKING COMPOUNDS 

COLOR. 
ITEM NO. NOMENCLATURE NO. SPECIFICATION 

(Note: All color numbers shall be in accordance with Federal Standard 595) 

100 Lacquer, Acrylic, Interior TT-L-20 
101 Lacquer, Acrylic, Gloss Marking, 

Inside TT-L-32 
102 Epoxy Primer (Super Koropon) DeSoto 

Chemical Coatings, Inc., Garland, 
Texas 

103 Prussian Blue Color, Thinned with Oil TT-P-691 
104 Enamel, Aluminum, Heat Resistant XA 147 FED. MFG. 

CODE 77359 
105 Lacquer, Acrylic, Black, Camouflage 37038 P-95 NAVY 
106 Lacquer, Acrylic, Olive Drab, 

Camouflage 34087 P-95 NAVY 
107 Lacquer, Acrylic, Olive Drab, Gloss X14087 P-95 NAVY 
108 Lacquer, Acrylic, Insignia Red, Gloss 11136 P-95 NAVY 
109 Lacquer, Acrylic, Insignia Blue, Gloss 15044 P-95 NAVY 
110 Lacquer, Acrylic, Insignia White, Gloss 17875 P-95 NAVY 
111 Lacquer, Acrylic, Black, Gloss 17038 P-95 NAVY 
112 Lacquer, Acrylic, Orange Yellow 13538 P-95 NAVY 
113 Lacquer, Acrylic, Insignia Red ANA509 P-95 NAVY 
114 Lacquer, Acrylic, Orange-Yellow, 

Lusterless 33538 P-95 NAVY 
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Table 1-1. List of consumable materials (Sheet 3 of 6) 

CHAPTER 1 
SECTION Ill 

PAINTS, PRIMERS, THINNERS AND MARKING COMPOUNDS (Cont) 

COLOR 
ITEM NO. NOMENCLATURE NO. SPECIFICATION 

115 Lacquer, Acrylic, Black, Lusterless 37038 P-95 NAVY 

116 Lacquer, Acrylic, Bright Red, 
Lusterless 31136 P-95 NAVY 

117 Lacquer, Non-Acrylic, Dark Gull Grey 36231 MIL-L-6805 

118 Primer, Locquic, Grade Q MIL-S-22473 

119 Primer Coating, Zinc Chromate, Low 
Moisture Senstivity MIL-P-8585 

ADHESIVES, CEMENTS AND SEALING COMPOUNDS 

ITEM NO. NOMENCLATURE SPECIFICATION 

200 Putty, Zinc Chromate, General Purpose MIL-P-8116 

201 Sealing Compound, Anaerobic, Single MIL-S-22473 
Component, Retaining Grade Q 

Grade CV(4-10) 

202 Anti-Seize Compound, High Temperature 
(Navy) MIL-A-907 

203 Lubricant, Molybdenum Disulfide Powder MIL-M-7866 

204 Sealant, Anaerobic, Retaining, AAV 15-10 MIL-R-46082 

205 Sealing Compound, High Adhesion, Tempera-
ture Resistant, Integral Fuel Tanks and 
Fuel Cell Cavities MIL-S-8802 

206 Anti-Seize and Sealing Compound, Thread, 
Oxygen Systems MIL-T-5542 

207 Epoxy, Engine Grey, A. D., Component A FED. MFG. 
Part No. E-2833A CODE 16193 

208 Epoxy, Engine Grey, A. D., Component B FED. MFG. 
Part No. E-2833A CODE 16193 

209 Sealing Compound, Pressure, Cabin MIL-S-7124 

210 Sealer, RP1257-2 FED. MFG. 
CODE 02684 

211 Cement, A6 with Activator A FED. MFG. 
CODE 98911 

212 Cement, A4000, Silicone Adhesive FED. MFG. 
CODE 71984 
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TM 55-1520-211-20 

Table 1-1. List of consumable materials (Sheet 4 of 61 

ADHESIVES, CEMENTS AND SEALING COMPOUNDS (Cont) 

ITEM NO NOMENCLATURE SPECIFICATION 

213 Cement, Proseal 584 FED. MFG. 
CODE 83527 

214 Metalset, A4 FED. MFG. 
CODE 90414 

215 2216 Adhesive (Scotch-Weld) FED. MFG. 
CODE 76381 

216 Epon 934 MIL-A-5090 

217 Primer, A934B FED. MFG. 
CODE 76500 

CHEMICALS, COATINGS AND CLEANING COMPOUNDS 

ITEM NO. NOMENCLATURE SPECIFICATION 

300 Defrosting Fluid, Anti-Icing and Deicing MIL-A-8243 

301 Cleaning Compound, Aircraft Surf ace, 
Alkaline, Waterbase MIL-C-25769 

302 Solvent, Dry Cleaning P-D-680 

303 Detergent, Anionic, Synthetic (Alkyl 
Benzine Sulfonate) MIL-D-26937 

304 Cleaning and Polishing Compound, 
Transparent Plastic Aircraft Materials MIL-C-18767 

305 Ammonium Hydroxide, 10% A-O-451 

306 Trichloreothyline, Technical O-T-634 

307 Trichloreothyline, Stabilized, Degreasing MIL-T-7003 

308 Naphtha, Aliphatic TT-N-95 
Type 2 

309 Methyl-Ethyl-Ketone (For use in organic 
cootings) TT-M-261 

310 Corrosion lnhibiter RUST LICK 606 

311 Acetone, Technical O-A-51 

312 Cleaning Compound, Biodegradable MIL-C-18687 

313 Alcohol, Methyl O-M-230 

314 Anti-Icing Fluid (lsopropyl Alcohol) MIL-F-5566 

315 Corrosion Preventive Compound, Petrolatum, MIL-C-11796 
Hot Application Class 3 
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Table 1-1. List of consumable materials (Sheet 5 of 61 

CHAPTER 1 
SECTION Ill 

CHEMICALS, COATINGS AND CLEANING COMPOUNDS (Cont) 

ITEM NO. NOMENCLATURE SPECIFICATION 

316 Dessicant, Activated, Bagged, Packaging 
Use and Static Dehumidification MIL D-3464 

317 Chemical Films and Chemical Film 
Materials for Alumi~um Alloys MIL-C-5541 

318 Corrosion Preventive Compound, Cold MIL-C-16173 
Application, Solvent Cutback Grade 2 

319 Fingerprint Remover, Corrosion Preventive MIL-C-15074 

320 Protective Coating, Sprayable, Strippable MIL-C-6799 
Type II, Class 2 

321 Sodium Dichromate FED. SPEC. 
O-S-595 

322 Nitric Acid O-N-350 

323 Oakite, VisStrip (Paste) FED. MFG. 
CODE 44389 

324 Stripper, 5-A FED. MFG. 
CODE 44389 

325 Nitrogen BB-N-411 

FABRICS AND TAPES 

ITEM NO. NOMENCLATURE SPECIFICATION 

400 Outing Flannel CCC-F-466 

401 Crocus Cloth, Abrasive P-C-458 

402 Adhesive Tape, Pressure Sensitive, Water-
proof, For Packaging and Sealing PPP-T-60 

403 Cloth, Abrasive (Scotchbrite) FED. MFG. 
CODE 76381 

404 Vinyl Tape, No. 455 (Scotchcal) FED. MFG. 
CODE 76381 

405 Vinyl Tape, No. 472 (Scotchcal) FED. MFG. 
CODE 76381. 
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1-40 

ITEM NO. 

500 

501 

502 

503 

504 

505 

506 

507 

508 

509 

TM 55-1520-211-20 

Table 1-1. List of consumable materials (Sheet 6 of 6) 

ABRASIVES, PAPER, PLASTICS, AND MISCELLANEOUS 

NOMENCLATURE 

Wire, Carbon Steel, Round, Bare and Coated 

Wire, Steel, Corrosion Resisting 

Brush, Aircraft Cleaning 

Grain, Soft, Abrasive, for Carbon Removal 

Rubber Sheet, Oil Resistant, Synthetic, Solid, 
Molded and Extruded Shapes 

Aircraft Wax, Solvent Type, Waterproof 

Barrier Material, Flexible, Greaseproofed, 
Waterproofed 

Barrier Material, Flexible, Water-Vaporproof 

Sandpaper, No. 320 

Sandpaper, No. 400 

SPECIFICATION 

QQ-W-461 

QQ-W-423 

MIL-B-5612 

MIL-G-5634 
Type III 

MIL-R-7362 
Type I 
Composition A 

MIL W-18723 

MIL-B-121 

MIL-B-131 
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CHAPTER 2 
LUBRICATION INSTRUCTIONS 

Section I - General Lubrication Requirernenh 

CHAPTER 2 
SECTION I, II 

12-1. General Lubrication Requirements. This of the aircraft as shown on lubrication chart 
chapter contains the lubrication requirements in Section lI. 

Section II - Lubrication Charts 
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N 

SYMBOLS 

Q 25 Hours 

◊ 50Hours 

□ 100 Hours 

6. 500 Hours 

Q 1000 Hours 

LUBRICANTS 
Symbol Specification 

GAP MIL-G-25537 

FG MIL-G-6711 

EP 204-040-755-3 

-,. Grease Gun - Note: Hanel Gun only 
II Oil Can 
f Hand 

SEE DETAIL A I,~, 
(SHEET 2 OF 6 OR 

SHEET 3 OF 6) 

SEE DETAIL 8---~ 

"' 2 

~ 
'f' 
~ 

(SHEET 4 OF 6) 

11 
SEE DETAIL c- ,t?'\ ~ 

f) -'-SEE 

(SHEET S OF 6) 

l. Droop Cam Slider 
2. Tail Rotor Drive Shaft Couplings 
3. Main O1•ive Shaft Couplings 
4. Power Cylinder Support Bearing 
5; Control Tube Rod-Ends 
6. Cyclic Control Rod-Ends 
7. Control Tube Rod-Ends 
8. Tail Rotor Pedal Adjuster Gears 
9. Th1·ottle Control Gears 

10. Cargo Suspension r,atch 
11. Engine Mount Rod-Ends· 

DETAIL D 
(SHEET S OF 6 OR 

SHEET 6 OF 6) 

figure 2-1. lubrication chart (Sheet J of 6J 
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12. Universal - Main Rotor Control Link 
13. Damper Tubes - Stabilizer Bar 
14. Center. Frame - Stabilizer Bar 
15. Levers - Stabilizer Bar 

---~• 2PLACES' GAP 

13 

DETAIL A 
MODEL UH-IA AND UH-18 (thru Serial No. 6'-14100) 

Figure 2- r. Lubrication chart (Sheet 2 of 61 
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Note 

Lubrication also required on 
UH-lB Serial No. 64-14101 
tbru 65-12744 and 65-12772. 

C ~GAP 

2PLACES EACH LEVER 

15A. Universal-Main Rotor Control Link 
15B. Center Frame - stabilizer Bar 
15C. Mixinlt Levers 

DETAIL A Model UH-18 Setial Na. 66-491 ancl SubHquent. 

Figure 2-1. Lubrication chart {Sheer 3 of 61 

vin 
m:i; 
n> 
:::! "Ill 
0-t z:;:: 
=~ 

-I 
~ 

"' "' I -nu. 
•w ~o 
~ --I 
~ 



2 

GAP 
21 

TM 55-1520-211-20 
C-2 

18. Hub - Scissors and Sleeve 
17. Levers - Collective Scissors 
18. Levers - Collective Swashplate 
19. Trunnion Swashplate outer Ring 
20. Ring - Swashplate Inner 
21. Ring - Swashplate Outer 

CHAPTER 2 
SECTION II 

2:.2. Pivot Bearings, Scissors Trall1ng Side 
22A. Collective Idler Link 
22B. Collective Levers 
22C. Collective Scissors 

2 PLACES _____ _...._ 

DETAIL B 
MODEL UH- 18 

(Serial No. 64-14101 lhru 65-1274-4 and 6S-12n2) 

HE 

GAP 

A 22 }-SE-E..>pj~ 

~TE 

GAP DETAIL B 
MODEL UH-18 (SERIAL NO. 66-,'91 AND SUB) l'E!] 

DETAIL B 
MODEL UH-IA AND UH-1B (thru Serial No. 64-1•100) 

Note 
Make sure grease shows each side 
of lever attachment bolt. 

204900-S9-4F 

figure 2- J. Lubrication chart (Sheet 4 of 6J 
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CHAPTER 2 
SECTION II 

Note 
Lubricate ground handling 
gear at six months intervals 
or as required by climatic 
conditions. 
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DETAIL C 

~ 
GAP 

2 PLACES 

DETAIL D 

-----Note 

Hand pack when grease 
fitting is not installed. 
When using grease fit-
ting limit lub1·ication to 
two shots from hand 
grease gun. 

23. Grips - Tail Rotor Hub and Blade 
24. Trunnion Bearings 
25. Crosshead Assembly 
26. Pin-Ground Handling Gear 
27. Wheel-Ground Handling . 
28. Cradle - Ground Handling Gear 

MODEL UH- lA HELICOPTERS 

204900-59-7 

Figure 2-1. lubrication chart (Sheet 5 of 6J 
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DETAIL D 
MODEL UH-18 HELICOPTERS 

(Serial No. 60-3S46 through 61-803) 

<f, Note 

CHAPTER 2 
SECTION II 

Lubricate ground handling gear 
at six month intervals or as re­
quired by climatic conditions. 

DETAIL D 
MODEL UH-18 HELICOPTERS 

(Serial No. 62-1872 and subsequent) 

204900-59-5D 

figure 2- J. lubrication chart (Sheet 6 of 6J 
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SECTION I 

CHAPTER 3 

INSPECTION REQUIREMENTS 

Section I - General Information and Scope 

3-1. General Information. This chapter con­
tains complete requirements for special inspec­
tions, test flight, overhaul and retirement 
schedule, and standard of serviceability appli­
cable 'to the aircraft. Equipment serviceability 
criteria applicable to the UH-lA and UH-lB 
aircraft are presented in TM 55-1520-211-ESC. 
It does not contain instructions for repair, ad­
justment, or other means of rectifying condi­
tions, nor does it contain instructions for trou­
bleshooting to find causes for malfunctioning. 
Applicable chapters covering the appropriate 
systems and higher echelon assistance should 
be consulted for instructions that are beyond 
the scope of this chapter. 

3-2. Scope. The inspections prescribed in this 
chapter will be accomplished at specified periods 
by organizational maintenance activities with 
the assis'tance of direct support activities when 
required. The following conditions will be noted 
during the performance of these inspections. 

a. The inspection requirements are stated in 
such a manner as to establish what and when 
certain equipment is to be inspected and the 
condition to be sought. Compliance with the 
provisions outlined herein and with the Pre­
ventive Maintenance Inspection Checklists 
(TM 55-1520-211-20 PMD, -20 PMI, and 
-20 PMP) are required in order to assure 
that latent defects are d i s c o v e r e d and 
corrected before malf unc'tioning or serious 
trouble results. In order to a r r an g e 
inspection requirements as nearly as pos­
sible according to the manner in which 
work will be assigned, the requirements in each 
section are divided into groups under area 
headings. (See figure 3-1). This figure will be 
the same as the area diagram presented in the 
appropriate Preventive Maintenance Inspection 

Checklist. An area title indicates a specific air­
craft location which may be comprised of sev­
eral systems or groups of related components 
within this given area. 

b. Inspection methods employed; environ­
mental and geographical conditions: availability 
of specialized, skilled, or semi-skilled man­
power; and facilities utilized are extremely 
variable; therefore, flexibility is provided with 
respect to the order of performance of the 
various inspections as required by efficient man­
agement of the inspection function assuring 
that the inspection requirements designated are 
adhered 'to and accomplished. 

c. This manual pertains to all UH-lA and 
UH-lB series aircraft and may therefore con­
tain inspection requirements applicable to spe­
cific equipment not installed on individual air­
craft. When this situation is encountered, those 
requirements that are not applicable should be 
disregarded. 

d. The inspection requirements contained 
herein are printed on inspection checksheets. 

e. Revisions to this chapter shall be pub­
lished when necessary to add, delete, revise, or 
change data. Frequency of revisions will be 
based on factual data accumulated as a result 
of maintenance experience. Data will be gath­
ered by field studies, from equipment improve­
ment recommendations, and from any other 
communications pertaining to this chapter and 
its requirements. Recommendations proposing 
changes to this chapter should be submitted on 
DA Form 2028 and forwarded to the Command­
ing General, U.S. Army Aviation Ma'teriel Com­
mand, ATTN: SMOSM-M, P.O. Box 209, Main 
Office, St. Louis, Missouri 63166. 
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AREA No. 1 

AREA No. 2 

AREA No. 3 

AREA No. 4 

AREA No. 5 

AR.EA No. 6 

3-2 

Nose Area 

Cabin and Landing Gear 

• Center Fuselage Area 

Pylon Area 

Engine Area 

Tail Boom Area 

TM 55-1520-211-20 

All surfaces, components, and equipment in nose compartment 
and on exterior ahead of crew doors. 

All surfaces, components, and equipment inside cabin and on 
cabin exterior between forward sides of crew doors and cabin 
bulkhead at Station 123. Includes complete landing gear. 

All surfaces, components, and equipment in fuselage below 
engine deck level, between cabin aft bulkhead and tail boom 
attachment bulkhead. Includes fuel cells, compartment be­
low main transmission, and compartments accessible through 
side doors on fuselage. 

All surfaces, components, and equipment of the main rotor 
pylon group, from top of mast to bottom of transmission and 
work deck area under forward cowling. Includes main rotor, 
mast and rotating controls, transmission with accessories and 
mounts, and main (input) drive shaft. 

All surfaces, components, and equipment associated with 
engine installation, located above engine work deck and 
within engine cowling, tailpipe fairing, and air intake area. 

All surfaces, components, and equipment located in or on the 
tail boom and vertical fin structure. Includes tail rotor, syn­
chronized elevator, and control linkages; also the complete 
drive train of shafts and gear boxes between main transmission 
and tail rotor. 

204900-171 

figure 3-1. Model UH-1A and UH-18 area inspection diagram 
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CHAPTER 3 
SECTION II 

Section 11 - Special Inspection 

3-3. Definition and General Information. 
This section supplements the scheduled inspec­
tions as outlined in the Preventive Maintenance 
Inspection Checklists in TM 55-1520-211-
20 PMD, -20PMI, and -20 PMP to include 
inspection of items which are required to be 
inspected at intervals not compatible with air­
frame operating time or airframe inspection 
intervals. Typical of this type inspection items 
are: 

a. Inspection which is contingent upon spe­
cific conditions or incidents that arise, and only 
because of these conditions or incidents, im­
mediate inspection is required to insure further 
safe flight; such as, hard landings, overspeed, 
sudden stoppage, etc. 

b. Inspection of components or airframe, on 
a calendar basis; such as, safety belts, first 
aid kits, weight and balance check, aircraft 
inventory, etc. This type inspection will be 
accomplished during the nearest intermediate 
or periodic inspection. 

c. Specific definitive inspections on aircraft 
engines based strictly upon engine operating 
time. 

d. When special inspection items become due I 
and are performed, the applicable forms, re­
cords and worksheets pertaining thereto will 
be completed and up.dated as required (TM 
38-750). 
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AIRCRAFT INSPECTION CHECKSHEET 
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TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

1 

NO. OF PAGES 

28 

AIRCRAFT AND SERIAL No. INSPECTION NO. DA TE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

1,2,3, 
4,6,6 

2 

1,2, 
3,4, 
6,6 

1,2,3, 
4,6,6' 

4 

6 

2,4 

3,4, 
~ 

After Every Hard Landing 

a. Inspect landing gear skid tubes and cross tubes for 
dam.age · or more than normal deflection. (Refer to 
paragraph 4-244 for limits.) 

b. Check all cowling and doors for proper fit and align­
ment. Misaligned cowling may indicate a distorted 
fuselage resulting in major stresses and damage to 
components. 

c. Remove all cowling necessary to perform a complete 
visual inspection. 

d. Airframe structure with a ten-power magnifying glass 
at the transmission mounting points. Particular atten­
tion should be given to the rubber mount attachment 
points. Inspect lift link and attaching parts. Inspect 
aft cross tube mounting brackets and adjacent areas 
*o• atr11r'tn1al damage. 

e. Tail skid tube and mounting for damage. Inspect tail 
boom internally and externally for cracks, distortion 
and loose rivets. Inspect the tail boom attachment 
points for elongated bolt holes and damaged structure. 

f. Carefully inspect the flight control system from pilot's 
controls to rotor head for bent or damaged tubes, bell­
cranks, supports, and damaged bearings. Particular 
attention should be given to the mast control rods and 
collective sleeve assembly. 

g. Using a hydraulic test unit, pressurize hydraulic con­
trol system and check for leaks, interference or bind­
ing and satisfactory operation. (Ref er to paragraph 
~5 and 6-49.) 

RECORDED 
STATUS ON 

WORKSl-£El 
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TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

2 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 
AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

I 
AREA REQUIRE­

MENT 
NO. EVERY 

ITEM 

4 

4 

6 

3,4, 
5 

2,3,4, 
5,6 

4 

4 

4 

4 

2,3,4 

4 

4 

4 

h. On UH-IA and UH.:1B Serial No. 60-3546 through 6~-
14100 helicopters inspect mast ·for indentation caused 
by hard contact and static stop for flattened or dis­
torted condition. On UH-lB Serial No. 64-14101 and 
subsequent helicopters inspect for obvious damage to 
dynamic stop. 

i. Main rotor blades for contact with tail boom. If dam­
age is found, ref er to inspections for minor damage 
main rotor, severe damage main rotor and sudden stop­
page main rotor. 

j. Tail rotor blades for damage. If damage is found, ref er 
to INSPECTION FOR SUDDEN STOPPAGE-TAIL 
ROTOR. 

k. Fuel and oil systems for damage. Before flight, pres-
surize fuel and oil systems and check for leaks. 

After every hard landing: If damage to center fuse­
lage structure or tail boom is such that a mafor repair, 
replacement or alignment is necessary, replace the 
following components: 

a. Main Rotor Blades and Attachments. 

b. Main Rotor Hub. 

c. Swashplate and Support Assembly. 

d. Scissors and Sleeve Assembly. 

e. All Connecting Controls and Controls Bolts. 

f. Stabilizer Bar and Dampe Assembly. 

g. Control Rods (Rotor to Scissors Levers). 

h. Transmission and Mast Assembly. 

RECORDEC 
STATUS ON 

WORKSt-EE1 
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AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

3 

NO. OF PAGES 

28 
AIRCRAFT AND SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

4,5 

5,6 

6 

6 

4 

4,5 

i. Transmission to Engine Coupling Assembly and 
Clamps. 

j. Tail Rotor Shafts and Clamps. 

k. 90° and 42° Gear Boxes. 

1. Tail Rotor Hub. 

m. Transmission Lift ~ink. 

·n. Conduct Engine to Transmission Alignment Check. 

4,5 After every hard landing: If excessively hard contact 
of main rotor hub stop against mast, replace and align 
the following components: 

4 

4 

4 

4 

4,5 

a. Main Rotor Blades and Attachments. 

b. Main Rotor Hub. 

c. Transmission and Mast Assembly. 

d. Transmission to Fuselage Lift Link. 

e. Conduct Engine to Transmission Alignment Check. 

2,3, After every hard landing: If damage is found in 
4,5 rotating controls, replace the following components: 

4 

4 

4 

4 

a. Stabilizer Bar. 

b. Main Rotor Pitch Horns. 

c. Collective Sleeve Assembly. 

d. Swashplate and Support Assembly. 

RECORDED 
STATUS ON 

WORKSl£El 
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TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

4 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 

AIRCRAFT ANO SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

2,3,4 

4,6 

e. All Connecting Controls and Control Bolts. 

f. Conduct Engine-Transmission Alignment Check. 

4 Sudden stoppage - main rotor. Replace the follow­
ing: 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

a. Main Rotor Blades and Attachments. 

b. Main Rotor Hub. 

c. Mast. 

d. Mast Controls. 

e. Swash plate. 

f. Scissors and Sleeve Assembly. 

g. Control Tubes. 

h. Stabilizer and Damper Assembly. 

i. Control Rods (Rotor to Scissors Levers). 

j. Transmission. 

After sudden stoppage of main rotor, no vislble 
damage Inspect the followlng: 

a. Exterior of blades for security of all bonds and visible 
change. (If any, refer to Minor Damage Main Rotor.) 

b. On UH-lA helicopters remove tip and butt cover plates. 
Use well focused flashlight to inspect three internal 
sections, from both ends of blades, for cracks, distor­
tion and bond separation. On UH-lB helicopters inspect 
blades for cracks, distortion and bond separation. (If 
damage is encountered, refer to Minor Damage Main 
Rotor.) 

RECORDEC 
STATUS ON 

WORKSl-£E1 
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AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. NO. OF PAGES 

5 28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

REQUIRE- RECORDED 
AREA MENT ITEM STATUS ON NO. EVERY r,IORKSI-EE1 

3,4,5 Mlnor damage main rotor, If anl damage Is found, 
proceed to category of severe damage. 

4 a. Visually inspect stabilizer bar tubes and frame for 
distortion. 

4 b. Main rotor hub pillow block bearings and grip bear-
ings for freedom and security. 

3,4 c. Flight control system, from the rotor to hydraulic 
boost cylinder for bent or damaged tubes. 

4 d. Scissors levers drive links for damage. 

4 e. Swashplate gimbal mounting for damage. 

4 f. Control plate for damage. 

4 g. Collective pitch sleeve for free travel. 

4 h. Structure at transmission mounting points (use ten-
power magnifying glass) for cracks. 

4 i. Lift link and structure for damage, security, and dis-
tortion. 

5 j. Engine in accordance with applicable publication. 

6 After replacement of tail rotor hub and/or blades. 

6 Balance and track tail rotor hub and blade assembly. 

4,5,6 Severe damage main rotor or if a blade drag brace 
fitting is damaged or distorted inspect helicopter in 
accordance with steps c, d, e, f, g, h, i, and i, of minor 
damage main rotor and following paragraphs: 

4,5,6 a. Magnetic particle inspect the tail rotor shaft couplings 
and clamps, inspect for cracks. 
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4,5,6 b. Dye penetrant inspect tail rotor shafts, inspect for 
cracks and concentricity. If more than minor damage 
is found, replace both 42° and 90° gear boxes in addi­
tion to any other component required. 

4,5,6 Sudden stoppage - Tail rotor. 

6 

4,5,6 

4,5,6 

5,6 

4 

6 

6 

6 

a. Remove and replace tail rotor hub and blade assembly, 
90° gear box and 42° gear box. 

b. Magnetic particle inspect tail rotor drive shaft, 
couplings and clamps, inspect for cracks. 

c. Dye penetrant inspect tail rotor drive shafts, inspect 
for cracks and concentricity. 

d. Visually inspect coupling hangers and supports for 
cracks and distortion. 

e. Remove transmission tail rotor drive quill and inspect 
for cracks and damage. 

f. 90° and 42° gear box attachment points, with ten­
power magnifying glass for cracks and security. 

g. The four tail boom attachment points for cracks, 
distortion, damage, and security. 

h. Tail boom internally and externally for cracks, distor­
tion, and loose or missing rivets. 

4-6 D Main rotor overspeed in excess of: 341 rpm but 
less than 360 rpm. 

4 

6 

fl Main rotor overspeed in excess of: 339 rpm but 
less than 356 rpm. 

a. Main rotor blades for damage, bond separation and 
distortion. 

b. Tail rotor blades for damage, bond separation and dis­
tortion. 
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4-6 B Main rotor overspeecl In excess of: 360 rpm. 

4-6 Ill Main rotor overspeecl In excess of: 356 rpm. 

4,6 Remove and replace main rotor hub and blade as­
sembly and tail rotor hub and blade assembly. Return 
assemblies to a depot activity with details of over­
speed incident. 

5 B Exhaust gas temperature over-Hmlts briefly, not 
more than five (5) seconds above 6506C and not 
above 7606C. 

6 

6 

a. Exhaust diffuser, without disassembly, inspect tho­
roughly for cracks, severe buckling, hot spots and 
burned areas. 

b. Second-stage turbine blades, without disassembly, in­
spect thoroughly for cracks, severe buckling, hot spots 
and burned areas. 

6 B Exhaust gas temperature over-Hmlts exceeding 
either: Five ( 5) seconds at 6506 C: Above 760°C. 

5 

5 

5 

3-10 

a. Remove combustion chamber, inspect for cracks in­
ternally. 

b. Inspect listed components for cracks, severe buckling, 
hot spots and burned areas. 

(1) Liner, scoops and shroud assembly. 

(2) Second-stage turbine blades. 

(3) Second-stage turbine nozzle vanes. 

c. Check power turbine blade tip clearance at eight 
points. 

RECORDED 
STATUS ON 

WORKSHEE1 



AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

8 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

I 
REQUIRE- ! 

AREA MENT 
NO. EVERY 

ITEM 

5 a At military power setting when the exhaust gas 
temperature exceeds 1100°F ( 593 °C). 

5 Internal engine inspection - special attention to the 
following: 

5 

5 

5 

5 

5 

6 

5 

a. First stage turbine wheel blades and slots, use a 10 
power magnifying glass for nicks, cracks, burned 
areas, blade tip clearance and missing blades. 

b. Exhaust diffuser, visual and dye penetrant, fluor­
escent penetrant method or magnetic particle method. 

c. Combustion chamber housing visually for cracks and 
damage. 

d. Combustion chamber liner assembly visually and fluo­
rescent penetrant or dye penetrant method for cracks 
and burned areas. 

e. Scoop and shroud assembly visually and penetrant 
methods for cracks and burns. 

f. Power turbine blades visually for dents, cracks, 
burned areas, blade tip clearance, missing blades. 

g. Power turbine nozzle visually and fluorescent pene­
trant for warpage, nicks, cracks and burned areas. 

5 a At normal power setting and below, for continuous 
operation when the exhaust gas temperature ex­
ceeds 1060°F ( 570°C). 

5 Internal engine inspection, special attention to the 
following: 
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6 

6 

6 

6 

6 

6 

6 

a. First stage turbine wheel blades and slots, use a 10 
power magnifying glass for nicks, cracks, burned 
areas, blade tip clearance, and missing blades. 

b. Exhaust diffuser, visual and dye penetrant, fluor­
escent penetrant method or magnetic particle method. 

c. Combustion chamber housing visually for cracks and 
damage. 

d. Combustion chamber liner assembly visually and 
fluorescent penetrant or dye penetrant method for 
cracks and burned areas. 

e. Scoop and shroud assembly visually and penetrant 
method for cracks and burns. 

f. Power turbine blades visually for dents, cracks, 
burned areas, blade tip clearance, missing blades. 

g. Power turbine nozzle visually and fluorescent pene­
trant for warpage, nicks, cracks and burned areas. 

6 Reported loss of power or high exhaust gas temper­
ature condition. 

6 Thoroughly investigate the engine inline (engine de­
ice) valve for proper functioning prior to proceeding 
with trouble shooting procedures. (Refer to paragraph 
5-30.) 

6 llJ Over temperature limits. 

6 
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An over temperature exists under the f Qllowing con­
ditions: 
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a. Start. 

(1) When EGT exceeds 620°C (1150°F) for more 
than five seconds for T53-L-5/9/9A engines, or 650°C 
(1200°F) for more than five seconds for T53-L-ll 
engine, record a hot start. A hot end inspection is re­
quired after three hot starts of T63-L-5/9/9A engines 
and after ·one hot start of T53-L-11 engines. 
(2) When EGT exceeds 760°C (1400°F). 

b. Acceleration. 

(1) When EGT exceeds 650°C (1200°F) for more 
than five seconds. 
(2) When EGT exceeds 760°C (1400°F). 

Note 

An over temperature condition, as defined in 
steps a. and· b., requires a hot end• inspection 
to be perforined. Reference TB 55-2800-30/1. 

c. Take-off. When EGT exceeds 610°C (1130°F) for T53-
L-5 engine, or 640°C (1180°F) for T53-L-9/9A/ll en­
gines. 

d. Military. When EGT exceeds 600°C (1110°F) for T53-
L-5 engine, or 640°C (1180°F) for T53-L-9/9A/11 en­
gines. 

e. Normal (Continuous Operation). When EGT exceeds 
590°C (1100°F) for T53-L-5 engine, or 620°C (1150°F) 
for T53-L-9/9A/11 engines. 

Note 

If engine cannot be operated within tempera­
ture limits for takeoff power, military power 
or normal rated power, this is an indication of 
possible engine malfunction or instrument 
error. To determine cause and corrective ac­
tion, ref er to paragraph 5-30. 

PAGE NO. 

10 

CHAPTER 3 
SECTION 11 

NO. OF PAGES 

28 

DA TE OF INSPECTION 

RECORDED 
STATUS ON 

lwORKSt£E1 

3-13 



CHAPTER 3 
SECTION II 

AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 
C-2 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

11 

NO. OF PAGES 

28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

2,4, a Engine overspeed exceeding 7140 rpm power out-
5,6 put shaft ( nll) speed, but engine appears still oper­

able. 

2,4, UJ Engine overspeed exceeding 7180 rpm power out-
6,6 put shaft ( nll) speed, but engine appears still oper-

3-14 

able. 

If overspeed limits are exceeded, the following inspec­
tions must be performed in addition to 'those outlined 
in Special Inspection headed "Engine overspeed reach­
ing but not exceeding (noted) rpm power output shaft 
speed." The inspections described in that Special In­
spection shall be used to determine engine disposition 
only if a fluorescent-penetrant inspection of the second 
stage turbine disc shows the disc has not been damaged. 

a. If power turbine overspeed limits have been exceeded, 
a fluorescent-penetrant inspec'tion· of the second stage 
turbine disc must be made at the · appropriate higher 
echelon. 

b. If compressor rotor overspeed limits · have been ex­
ceeded and the engine appears to be operable, the com­
pressor must be inspected by field maintenance as fol­
lows. 

(1) A check shall be made for evidence of rubbing. 

(2) Compressor spacer land runout shall be measured. 

(3) Compressor rotor blade tip clearance must be 
checked. 

(4) First stage turbine face and hub runout and blade 
tip clearance must be measured. 

c. Check engine, 42° and 90° gear boxes, and transmission 
mairnetic chip detectors for metal chips. 
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5 

5 

5 

5 

5 

5 

5 

5 

Engine overspeed exceeding three percent ( 3 0/o ) 
above gas producer ( nl) rpm limit for three ( 3) 
seconds, but engine appears still operable. 

a. Remove upper half of compressor housing to inspect 
for evidence of rubbing, compressor spacer run-out, 
and rotor blade tip clear.ance. 

b. Mounting flange areas of following parts for loose 
bolts, nuts, studs, or connections : Engine mount 
pads, accessory drive gear box, overspeed governer 
and tachometer drive gear box, fuel control, oil pump, 
oil filter, starter generator, tachometer generator and 
all other accessories. 

Engine subiected to loadings possibly exceedi.ng 10G 
vertical, 4G lateral, 3G forward, and 4G aft. 

If it is suspected that excessive G loads have been 
imposed on an engin(!, the following inspections must 
be made immediately after the flight during which 
the excessive loads occurred. 

( 1) Check accessory drive gear box for cracked 
flanges. 

(2) Check overspeed governor and tachometer drive 
for cracks, distortion and bent shafts. 

(3) Oil filter for loose bolts, damaged filter elements, 
and metal particles. 

( 4) Oil pump for loose bolts and cracked flanges. 

( 5) Check fuel control assembly for cracked flanges. 

( 6) Check engine mounting pads for cracks. 
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(7) Check air, oil and fuel hose connections for 
tightness. 

(8) Check all accessories for loose bolts, nuts and con­
nections. 

Note 

If engine is found unsatisfactory for further 
operation, components must be repaired or 
replaced. 

4,5 rn At the first 25 hours of operation after overhaul, 
repair or replacement, and every periodic inspection 
thereafter. 

4,5 Drive shaft ( engine to transmission), visually inspect 
for cracks, excessive grease, leakage, security and 
condition. 

4,6 rn Every ten hours. 

6 

4 

a. Tail rotor slider, Part No. 204-010-720-1, visually in­
spect for condition, security and cracks. (Magnetic 
particle check upon reaching 50 hours.) 

2,4, a Engine overspeed reaching but not exceeding 
5,6 7090 rpm power output shaft speed. 

5,6 rn Engine overspeed reaching but not exceedi.ng 
7180 rpm power output shaft speed. 

4,5,6 

3-16 

a. Check oil filter for metal chips, lint, or other foreign 
material. 

b. Check magnetic chip detector for metal chips. 
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6 

6 

2,6 

2,4, 
5,6 

Note 

If chips are found inspect power turbine 
and rear bearing housing oil strainers. 

c. Power turbine blades for cracks, burns, and dented or 
missing blades. 

d. Check power turbine blade tip clearance at eight (8) 
points. 

Note 

Tip clearance shall be at least 0.025 inch. 

e. If preceding steps are satisfactory, run-1..p engine at 
various power settings, checking instruments for 
normal operation. Any variation from normal is cause 
for shut-down. Listen for unusual noises during engine 
coast-down. 

f. After shut-down, repeat steps a., b., c., and d. If all 
engine operations are normal and inspected areas are 
within limits return engine to service. 

5 lntemal Inspection of engine at every 300 hour 
engine period. 

5 

Note 

UH-lA T68-L-l/1A Hot Section Inspection: 
Hot section will be inspected at each 300 
operating hours. T63-L-1A engines that have 
not had the gas producer turbine wheel re­
moved since overhaul are allowed to operate 
for 300 hours until the first hot section in­
spection. Units having the engine vibration 
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ITEM 

kit, Part No. LTCT 484, available are al­
lowed to continue hot section inspections at 
300 hour intervals. If vibration equipment 
is not available, hot section inspection will 
then revert to 100 hour intervals until kit 
is received. Engines that have had the gas 
producer turbine wheel removed since over­
haul will be limited to 100 hour hot section 
inspections until the vibration kit is avail­
able to run a vibration survey on that engine. 
At this time, hot section insp·ections can be 
extended to 300 hour intervals. 

Reduction Gear Inspection T53-L-1/1A: The 
engine reduction gear will be inspected at 
300 operating hours. The planet gear bear­
ing, clamp retainer, Part No. 1-030-038-01, 
and the planet gear front bearing, retainer 
nut, Part No. 1-030-037-01, will be disas­
sembled only if a 0.004 inch feeler gage can 
be inserted between the rear face of the 
planet gear front bearing, retainer nut, Part 
No. 1-030-037-01, and the inner race of the 
roller bearing, Part No. 1-300-014-01. The 
disassembled parts must be cleaned in sol­
vent and the threads of the planet gear bear­
ing, clamp retainer, must be coated with 
Loctite Grade (AA) (Green). The planet 
gears will not be disassembled if the 0.004 
inch feel er gage cannot be inserted between 
the planet gear front bearing retainer nut, 
and the roller bearing inner race. 
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5 

rn The thorough searching inspection and disas­
sembly of the reduction gearing is based on excessive 
accumulation of chips and/or foreign matter, as de­
fined in step c, below, on reduction gear box magnetic 
drain plug. 

a. Air inlet ducts. Make sure no foreign objects, such 
as tools, parts or articles of clothing and etc., are in 
or near air inlet ducts. 

b. Main oil filter. Inspect for foreign material; clean 
and reinstall. 

c. Magnetic drain plug (in gear box). Remove, inspect 
for metal chips, clean and reinstall. 

Note 

SLIGHT ACCUMULATION of chips and/ 
or other foreign matter in the filter or on the 
magnetic plug - clean the plug, oil filter and 
strainers for No. 2, 3 and 4 bearings. Re­
install all parts and run for FIVE MINUTES 
at normal rated power. Shut the engine 
down and reinspect. If no further accumu­
lation of foreign material is found, engine 
may be considered safe for further operation 
as required. 

EXCESSIVE ACCUMULATION. Investi­
gate and locate source. If source is found 
to be the engine, remove and replace. If 
source is found to be the airframe, drain oil 
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system, flush and refill. Engine oil pump 
will be checked. Clean all engine oil filters. 
Replace oil cooler. 

d. Exhaust duct. Check for burned areas or warping. 

e. Inlet guide vanes. Check for oil streaks or dirt. Oil 
streaks indicate oil leaks around the output shaft seals 
or the main rotor gear box. 

f. Compressor rotor blades and vane assembly. Through 
inlet air ducts, check for oil stains or oily dirt. Oil 
stains indicate leakage around No. 1 bearing seals. 

g. Cockpit throttle. Check for full travel and freedom of 
movement. 

h. Engine mounts. Check for cracks and security. 

i. Engine accessories. Check for cracks in brackets, loose 
screws or connections. 

j. Exhaust diffuser. Check for cracks, particularly in the 
welded area around the struts. Check for burned spots. 

k. Fuel and oil lines. Check for security, chaffing, broken 
braids, leaks, or loose connections; replace defective 
lines. 

1. Combustor housing. Check for cracks in the welded 
areas. 

m. Inlet housing. Check for fillets and support pads for 
cracks. 
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5 n. Compressor housing. Check all compressor housing 
flange areas for cracks. 

5 o. Remove, clean and reinstall: strainer at inlet of the 
oil tube for Nos. 3 and 4 bearings, and the strainer 
for No. 2 bearing at the five o'clock position on the 
diffuser outer housing. 

5 p. Starter generator. Check the starter cooling duct for 
flecks of metal or carbon dust. If metal particles are 
present or dust is excessive, replace the starter. 

5 q. Exhaust thermocouple. Check the exhaust thermo-
couple harness for cracks and the points for deteriora-
tion. Check for continuity using jet-cal test equipment. 

5 r. Power turbine nozzles. Check for nicks, cracks, or 
burned areas. Inspect nozzle air seal (asbestos ring) 
for deterioration. 

5 s. On T53-L-5/9/9A engines inspect air scoops for burns 
and cracks. 

5 t. Com bus tor curl. Inspect for cracks or burns. 

5 u. Fuel vaporizer legs for burning or warping. Inspect for 
carbon deposits inside vaporizers. A small amount of 
carbon on the outside of the vaporizers is normal and 
may be removed with a stiff fiber brush. Inspect ex-
haust cone and fire shield for cracks, severe burning 
and indications of hot spots. Remove igniter nozzles and 
check with filtered air pressure for plugged air pass-
ages. If nozzle is plugged, replace with a new nozzle. 

5 v. Reduction gear assembly. 
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Note 

Perform reduction gear inspection on T53-I.r 
1/lA engines at 300 hour intervals. T53-L-
5/9 /9A/11 engine reduction gear section will 
be disassembled only if excessive metal par­
ticles are evident on magnetic drain plug as 
defined in step c. 

(1) Remove from inlet housing, check (sunring) 
gears for wear pattern, nicks or flaking of the 
teeth. Check for cracks. Replace part if there is 
severe wear, cracks, or flaking. 

(2) Check the primary and secondary planet (reduc­
tion idler) gears for excessive wear. Check planet 
gear bearings for wear, fretting, and end float. 
Check sun gear for axial movement. 

(3) Check the carrier clamps and clamp bolts for 
looseness. Replace as necessary. Check torque­
meter assembly for operation and proper torque 
of bolts. 

w. When to accomplish engine vibration survey: 

3-22 

(1) After removal and installation of the first stage 
turbine rotor assembly. 

(2) After removal and installation of the combustion 
section, exhaust section, or power turbine wheel. 

(3) Any time excessive engine vibration is suspected. 
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(4,5,6) Whenever an aircraft has been subiected to a com­
pressor stall (Surge), the following inspection shall 
be performed: 

5 a. The engine inlet guide vane and first stage compressor 
rotor blades for evidence of severe erosion or foreign 
object damage. Check the root areas of compressor 
blades for cutback due to erosion. Check for dirty or 
obstructed inlet housing. 

Note 

If foreign object damage is evident, refer the 
engine to Direct Support and General Sup-
port Maintenance for repair. 

5 b. Perform an engine acceleration check. 

5 c. Disconnect fuel control pressure sensing line from inlet 
housing. 

5 d. Start engine and advance throttle, increasing collective 
pitch until highest power without gaining flight atti-
tude is obtained. Operate above 80 percent nl for at 
least one minute, then decelerate as rapidly as possible 
towards flight idle by retarding throttle. When nl 
reaches 65 percent, advance throttle and accelerate 
as rapidly as possible to 80 percent nl. If no surge is 
evident, reconnect fuel control pressure sensing line 
and release aircraft for further operation. 

5 e. If compressor stall (surge) is encountered in step d., 
check the operation of the bleed band, bleed band ac-
tuator, fuel control, and hot air solenoid valve. If these 
systems are functioning properly, it should be con-
eluded that a genuine surge has occurred and the en-
gine should be referred to higher echelon maintenance. 
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Note 

Momentary engine surge (stall or popping) 
occurring in the speed range from 5000 to 
6000 nil and/or below flight idle nI speed and 
not in the normal operating speed range is 
not considered critical. These speeds are well 
below operating range, and the phenomenon 
would not be caused by compressor erosion. 
The systems listed in step e. should be re­
checked to ensure that they are functioning 
properly. 

If surge occurs below 85 percent nI speed: Check tail 
boom pylon (fin) for evidence of damaged skin panels 
and/or structure, and rivets for looseness and/or 
sheared heads. If inspection shows negative indica­
tions of damage, return aircraft to flight status. If 
positive evidence of damage, comply with the follow­
ing: 

If surge occurs at 85 percent nI speed or above: Re­
move and disassemble tail rotor gear box (90°) in ac­
cordance with procedures outlined in the applicable 
reference manual, and inspect the drive and driven 
gear for unusual load pattern on either the coast or 
drive side of gears. Inspect area of driven gear between 
lightening holes and gear teeth for ,cracks. Conduct 
this inspection, using a ten (10) power glass. 

If the above outlined inspections present negative in­
dications of damage, reassemble gear box in accord­
ance with outlined manual procedures. Reinstall gear 
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6 i. 

6 

6 

4 

box, tail rotor hub and blade assembly, and rig tail 
rotor controls in accordance with procedures as out­
lined in the applicable referenced manual. Return heli­
copter to flight status. 

If, as a result of the above inspections conducted, evi­
dence of damage is indicated, comply with the follow­
ing. 

(1) Remove and replace with serviceable item (an­
notate DA Form 2410 that component has been 
installed on aircraft subjected to compressor stall). 

(a) 90° gear box. 

(b) Tail rotor hub and blade assembly. 

(c) No. 5 tail rotor drive shaft. 

(2) The 42° gear box output gear for unusual load 
pattern on either the coast or drive side of the 
gear. If no evidence of damage is noted, return 
the gear box to service. If the above inspections 
reveal discrepancies, remove and replace gear box 
assembly and comply with (3) below. 

(3) Remove the tail rotor drive output quill assembly 
from the transmission and inspect gear for un­
usual load pattern on either the drive or coast 
side of the gear teeth. If no evidence of damage 
is found, replace the quill assembly and return the 
transmission to service. 
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j. If the above outlined inspection of the tail rotor drive 
output quill presents negative indications of damage, 
reinstall in accordance with instructions as outlined 
in appropriate technical manual and return helicopter 
to flight status. If inspection of the tail rotor output 
quill reveals discrepancies, remove transmission from 
service and return for overhaul. (Annotate DA Form 
2410 as stated above.) Further, if it is found neces­
sary to replace the transmission, conduct the follow­
ing inspection of the main rotor system and the fuse­
lage. 

(1) Remove inboard and outboard drag brace bolts. 
Check bolts for deformation, then magnaflux. If 
satisfactory, return to service. 

(2) Visually inspect the stabilizer bar outer tubes 
for bending. (Allowable is 0.150 inch in each 
tube.) 

(3) Remove main rotor pillow blocks from main rotor 
yoke and check for deformation of bushings and 
bushing holes in pillow blocks and yoke. 

(4) Perform close visual inspection of all other main 
rotor components. 

(5) If any discrepancies are noted as a result of in­
spection in items (1), (2), (3), and (4), remove 
and replace the main rotor hub and blade as­
sembly, the stabilizer bar assembly and mast as­
sembly. (Annotate records as stated above.) 

k. Fuselage. (If damaged refer to step f.) 
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3 
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(1) Remove the skin from the tail boom fin adjacent 
to the 90° gear box mounting. Inspect all support 
structures in this area and repair as required. 
Install new skin. 

(2) Make close visual inspection of complete tail boom 
structure for distortion, buckles, skin cracks, 
sheared or loose rivets, paying particular attention 
to tail boom attachment points at fuselage sta­
tion 195 and adjacent fuselage to tail boom struc­
ture and the 42° gear box support structure. 

(3) Make close visual inspection of main rotor pylon 
support and engine mount attachment structure 
for distortion, buckles, cracks, sheared or loose 
rivets, etc. 

(4) If discrepancies found during inspections, items 
(1), (2) and (3) cannot be repaired by standard 
procedure, make detailed report to: Commanding 
General, USAAVCOM, P. 0. Box 209, Main Office, 
St. Louis, Missouri, 63166, for further instruc­
tions. 

Overflow of battery and/ or battery sump iar. 

a. Sheet metal surfaces and overlaps both internal and 
external for damage. 

b. Rivets, bolts, screws and other hardware in area in­
ternally and externally for damage. 

c. Hidden areas in vicinity of battery and sump jar for 
damage. 
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3 d. All metal parts throughout length of tail boom as­
sembly for damage. 

2,5 Post installation inspection shall be accomplished any 
time an engine is removed and reinstalled or re­
placed. 

5 a. Check all linkage (nI and nII) for proper adjustment, 
alignment and damage. 

5 b. Fuel control stops. 

5 c. Calibration of power settings on fuel control with cor-
responding settings on cockpit power control. Check 
operation and calibration of the E.G.T. system with 
Jet-Cal tester after engine installation. 

2 d. Twist grip for flight idle detent. 

5 e. Energize the fuel boost pump and check for leaks at 
all connections, particularly fuel control. 

2,5 f. Energize the mater switch and check action of the air 
flow regulator. 

5 g. With ignition unit, starting fuel and main fuel sys-
terns disconnected, energize the starter and check for 
sounds which indicate interference between moving 
and stationary parts, indication of oil pressure and 
fuel flow from starting fuel line and main fuel line. 

5 h. Perform a complete Daily Inspection on engine. 

3-28 

RECORDED 
STATUS ON 

WORKSHEEl 



AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

26 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 
AIRCRAFT AND SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

AREA 
NO. 

5 
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REQUIRE-
MENT 

EVERY 

i. 

j. 

ITEM 

Perform engine run-up with complete operational vi­
bration check. 

Inspect the following components for chips or foreign 
material: 

(1) Main fuel strainer. 

(2) Fuel control inlet screen. 

(3) Fuel control pump discharge screen. 

( 4) Servo filter. 

(5) Oil filter. 

(6) Magnetic plug. 

(7) Externally accessible engine oil strainers. 

k. If oil filter and magnetic plug show excessive accumu­
lation repeat check after five (5) minutes operation at 
seventy-five (75) per cent power. 

I. Repeat check of fuel strainers, screens, and filter as 
follows: 

(1) After five (5) hours operation. 

(2) After fifteen (15) hours operation. 

(3) If contamination exists, at fifteen (15) hour in­
tervals until eliminated. 
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( 4) At twenty-five (25) hour intervals thereafter. 

Whenever fuel cell has been punctured. Replace fuel 
cell. 

Prior to every armed flight. 

Make thorough inspection of fuel tank and fuel lines for 
leaks and the filler cap for proper seal, security and spillage. 

After washing helicopter. 

Pitot-static system for moisture ( drain plug removed). 

All After the helicopter has been subiected to salt water 
Areas or salt spray. 

Wash entire helicopter with fresh water, inside of engine 
compartment doors; wash all components which were ex­
posed to salt water; wash engine; make a detail check of 
all surfaces for corrosion. Apply corrosion preventive com­
pound to exposed non-painted, anodized or cadmium plated 
assemblies. (Refer to paragraph 1-100.) 

All When available information indicates exposure to 
Areas radioactivity. 

Accomplish the following: (Refer to TM 3-220.) 

a. Survey helicopter for level of radioactivity. 

b. Decontaminate helicopter as required. 
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All Upon transfer and upon receipt of an aircraft, upon 
Areas expiration of twelve months elapsed time since last 

inventory, and upon placing aircraft in storage and 
upon removing from storage. ( Aircraft need not be 
inventoried while in storage, ) 

Inventory aircraft for availability of inventoriable property. 
(Reference DA Form 2408-17 and Appendix III.) 

All After installation, removal or relocation of equipment 
Areas and/or maior modification which results in an u.n-

known change in the basic weight and balance: After 
report of unsatisfactory flight characteristics. 

Weigh helicopter and accomplish necessary entries in the 
Weight and Balance Data. (DD Forms 365) (Refer to 
TM 66-405-9.) 
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Every Twelve Months: Magnetic standby compass for dis­

coloration for liquid and proper calibration; recompensate 
if necessary (TM 55-405-8). 
Turn in first aid kit for inspection per TB A VNlO. 

See AR 95-16. 

Weigh helicopter and accomplish necessary entries in the 
Handbook of Weight and Balance Data in accordance with 
criteria established in AR 95-16, paragraph 3f(2). (Refer 
to TM 55-405-9.) 

D DD After every 200 hours of main rotor hub 
operating time, inspect main rotor hub. 

Note 

The following inspection shall be performed by 
direct support personnel. 

a. Inspect carbon radius ring on main rotor hub extension 
for cracks, damage, excessive wear or bonding security. 

b. Inspect main rotor hub bearing housings, bearings, and 
seals for acceptability for continued usage. 

c. Inspect main rotor hub trunnion bearing housings, 
seals, and bearings for condition and acceptability for 
continued usage. 

d. Inspect trunnion bearing housing disks for security of 
bonding. 

e. Inspect main rotor hub trunnion spindle sleeves for 
security of bonding. 

rn Upon installation of XM 16 or XM21 Weapon Sub­
systems. 

Inspect support beam assemblies, P /N 204-071-514-5 and 
204-071-516-5, every one hundred hours per MIL-1-6866 and 
TM 55-405-7 in an area to include three inches on either 
side of the upper hardpoint attachment lugs using pene­
trant method. 
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Section Ill - Test Flight 

3-4. uetinition and General Information. 
This section contains test flight inspection re­
quirements peculiar to the UH-lA and UH-lB 
aircraft. Conditions requiring accomplishment 
of test flight shall be in accordance with 
TB AVN 23-16 and changes thereto. The re­
quirements herein are established to assure a 
thorough inspection of the aircraft before 
flight, during flight, and upon completion of 
test flight. When a test flight is performed 
for the purpose of determining 1f specific 
equipment or systems are in proper operating 
condition, requirements not related to such 
equipment or systems should be disregarded. 

3-5. The test flight inspection checksheets are 
presented in a format for local reproduction. 
Continuation sheets shall be used when neces­
sary for each part. Explanation of the check­
sheets is as follows: 

Block 1 

Block 2 

Block 3 

Aircraft Model and Series 

Complete Aircraft Serial Number 

Organimtional Unit Performing 
Test Flight 

TEMPERATURE SEA LEVEL 1000 FT. 

50°F (10°C) 0.0 0.0 

60°F (16°C) o.o 0.1 

70°F (21°C) 0.2 0.3 

80°F (27°C) 0.4 0.5 

90°F (32°C) 0.5 0.7 

100°F (38°C) 0.7 0.8 

Block 4 Day, Month, and Year 

Block 5 Reason Test Flight is Being Per­
formed 

Block 6 Numerical Inspection Item Identi­
fication Number 

Block 7 Inspection Requirements Arranged 
in Chronological Order 

Block 8 Instrument Minimum and Maxi­
mum Operating Ranges 

Block 9 Actual Indication Entered at Time 
of Test Flight 

Block 10 Enter satisfactory or u,nsatisfac­
tory symbol (as shown in note) at 
time of test flight. All unsatisfac­
tory symbols will be explained in 
remarks (Test Flight Checklist, 
Part IV). 

3-6. Additional information, relative to record­
ing of inspection on applicable forms and the 
use of this manual, may be obtained by con­
sulting applicable technical directives that are 
listed in Appendix I of the Five Part Manual. 

2000 FT. 3000 FT. 4000 FT. 5000 FT. 

0.1 0.2 0.3 0.4 

0.2 0.3 0.4 0.5 

0.4 0.5 0.6 0.7 

0,6 0.7 0.8 0,9 

0,8 0.9 1.0 1.1 

0.9 1.0 1.1 1.2 
NOTE: All time correction factors are given in seconds and must be added to time attained 

at standard day conditions 

204060-500 

figure 3- r A. Acceleration time correction factors 
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C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK 

TM 55•1520-211-20 DATED 

1. TYPE ACFT 2. SERIAL NO. 3. OR6ANIZA TION 4. DATE 

NOTE: Symbol for Block 10 (,/) Satisfactory (X) Unsatisfactory 

PAGE 
NO. 

1 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

12 

PURPOSE OF TEST 
FLIGHT 
5. 

{ Explain In 
Remarks) 

6. 7. 
ITEM 
NO. 

INSPECTION ITEMS 

8. RANGE 9. 
-------ACTUAL 

10. LEGEND 
(See Note) 

MIN MAX INDICATION 

1 Aircraft forms inspected. 

2 Daily inspection completed. 

3 Flight readiness inspection com-
pleted. 

4 Interior check. 
. 

a. Blade mooring block, pitot, 
tailpipe and intake covers and 
tail rotor tie-down strap 
stowed under passenger seat. 

b. Adjust seat and pedals. 

C. Safety belt adjustment. 

d, Shoulder harness lock. 

e. Actuate cyclic, collective pitch, 
and pedals through full travel. 

f. Ignition circuit breaker. 

g. Starter circuit breaker. 

h. All other circuit breakers. 

i. All electrical switches. 

j. Inverter. 

k. Battery. 
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6. 7. 
ITEM 
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I. 

TM 55-1520-211-20 

UH-1A 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Contlru1d) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

Static position of au instru-
ments (slippage, alark and 
operating range limitations). 

m. Compass slaving. 

n. Set altimeter. 

o. Set clock. 

p. Fuel valve. 

q. Boost pump (if applicable). 

r. Oil valve. 

B. Fuel transfer pump. 

t. Governor. 

u. Hyd:r:aulic boost switch. 

v. Radio equipment. 

5 Engine starting and warm-up. 

a. Collective pitch control. 

b. Ignition circuit breaker. 

c. Starter circuit breaker. 

d. Inverter switch. 

e. Battery. 

f. Starter generator SET to. 

g. Check fire warning light. 

h. Check fuel gage. 
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TM 55-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK {Continued) 

6. 7. 8. RANGE 
ITEM INSPECTION ITEMS 
NO. MIN MAX 

i. Check caution panel warning 
light. 

j. Fuel valve. 

k. Fuel boost pump. 

I. Oil valve. 

m. Governor. 

n. RPM Increase-Decrease switch. 5 sec. 
Decrease and hold. 

o. Throttle. 

p. Cyclic control. 

6 Engine starting and warm-up. 

a. Fire guard. 

b. Rotor blades. 

c. Throttle. 

d. Starter ignition switch ON 40 sec. 
and HOLD 28% 

RPM 
or 

400°C 

e. Engine oil pressure. (PSI) 25 

f. Main generator. 

g. Return starter generator to 
Stand-by generator position 
after main generator is on line. 

h. Radio. 

i. Inverter. 

PAGE 
NO. 

3 
9. ACTUAL 

INDICATION 

(EXH. TEMP 
whichever 
comes first) 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

12 
10. LEGEND 

(See Note) 

3-35 



CHAPTER 3 
SECTION Ill 

6. 7. 
ITEM 
NO. 

j. 

k. 

I. 

m. 

n. 

o. 

p. 

q. 

r. 

s. 

t. 

TM 55-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Continued) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

Headset. 

AC phase selector check. 

Throttle. 

Exhaust gas temperature. 385°C s10°c 

Engine oil pressure. (PSI) 60 80 

Engine oil temperature. ggoc 

Transmission oil pressure. 40 60 
(PSI) 

Transmission oil temperature. 110°c 

Torque meter. 

TD voltmeter - check at 28V. 

Check engine fuel system 
operation ( only after engine 
change, after fuel control 
change and during Inter-
mediate Inspection). 

CAUTION: To prevent possible en-
gine damage, select 
maximum nII (6400 
RPM) speed with the 
Increase-Decrease 
"beep" switch and with 
Power Lever twist grip 
(throttle) Full Open. 

(1) With the fuel control se-
lector switch in the pri-
mary (AUTO) position, 
back off twist grip slowly 
to stabilize engine instru-
ments at 70 percent gas 
producer (nI) speed. 
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TM SS-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Continued) 

6. 7. 8. RANGE 
ITEM INSPECTION ITEMS 
NO. MIN MAX 

(2) Move the fuel control se-
lector switch to MANUAL 
(EMERgency) position. 
Note that nI speeds drop. 

(3) Move the fuel control se-
lector switch to the pri-
mary (AUTO) position. 
Note the indicated nI 
speed. It should return to 
70 percent and stabilize, 
if the throttle setting has 
not been moved. 

NOTE : These instructions apply 
only to this operational 
check of the fuel control. 

u. Operation of RPM IN- 5800 6500 
CREASE-DECREASE switch +50 
at 6400 RPM. 

v. Fuel boost pump switch (if ap- 30±2 sec. 
plicable) - OFF. 

w. Hydraulic boost switch OFF, 
check controls, then ON. 

7 Before take-off. 

a. Collective - minimum pitch, 
adjust friction. 

b. Cyclic - neutral or slightly 
into wind. 

c. Flight instruments check. 

d. Pitot heater (if required). 

e. Cabin heater (as required). 

PAGE 
NO. 

5 
9. ACTUAL 

INDICATION 

(Then ON) 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

12 
10. LEGEND 

(See Note) 
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TM 55-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Continued) 

6. 7. 8. RANGE 
ITEM INSPECTION ITEMS 
NO. MIN MAX 

f. Throttle (advance slowly). 

g. Tachometer (synchronization 
of needles). 

h. Engine oil pressure. (PSI) 60 80 

i. Engine oil temperature. 88°C 

j. Transmission oil pressure. 
(PSI) 40 60 

k. Transmission oil te~p~rature. 110°c 

I. Fuel pressure. (PSI) 5 20 

m. Check nil operation governor. 

n. All doors latched (if applic-
able) . 
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TM 55-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART II - IN FLIGHT CHECK 

1. TYPE ACFT 2. SERIAL NO. 3. ORGANIZATION 4. DATE 

NOTE: Symbol for Block 10 (JI Satisfactory (X) Unsatisfactory 

CHAPTER 3 
SECTION Ill 

PAGE NO. OF 
NO. PAGES 

7 12 

PURPOSE OF TEST 
FLIGHT 
5. 

( Explain in 
Remarks) 

6. 7. 
ITEM 
NO. 

INSPECTION ITEMS 

B. RANGE 9. 
1-------~ACTUAL 

10. LEGEND 
(See Note) 

MIN MAX INDICATION 

1 Take-off to hovering. 

a. Engine for specified 
(1) RPM (engine and rotor 

synchronized) 

(Rotor) 285 314 
(Engine) 5800 6400 

(2) Engine oil pressure. (PSI) 60 80 

(3) Engine oil temperature. 88°C 

(4) Transmission oil pressure. 
(PSI) 40 70 

(5) Transmission oil tempera-
ture. 110°C 

(6)' Fuel pressure (PSI). 5 20 

(7) Tailpipe temperature. 385°C 570°c 

(8) % RPM tachometer 
smooth operation in 
steady state. 

b. Helicopter for control, stability 
and proper response to control 
forces. 

(1) Cyclic response. 

(2) Collective pitch response. 
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6. 7. 
ITEM 
NO. 

c. 

TM 55-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART II - IN FLIGHT CHECK (Continued) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

(3) Directional control re-
sponse. 

Flight characteristics. 

(1) Hovering 360° turns left 
and right. 

(2) Sidewards. 

(3) Rearwards. 

2 In-Flight 

a. Engine for specified 

(1) RPM (Engine and rotor 
synchronized) 

(Rotor) 285 314 
(Engine) 6200 6400 

(2) Engine oil pressure 
(PSI) 60 80 

(3) Engine oil temperature 880C 

(4) Transmission oil pressure 
(PSI) 40 60 

(5} Transmission oil tempera-
ture. 110°c 

(6) Fuel pressure (PSI) 5 20 

(7) Tailpipe temperature 385°C 570°c 

(8) % RPM tachometer 
smooth operation in 
steady state. 

(9) Heater on (as required) 
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TM 55-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART II - IN FLIGHT CHECK (Continued) 

6. 7. 8. RANGE 
ITEM INSPECTION ITEMS 
NO. MIN MAX 

b. Rotors 

(1) RPM ( engine and rotor 
synchronized). 

(2) Observe tip patch for in-
track condition. 

c. Instrument check. 

(1) Airspeed indicator. 

(2) Compass. 

(3) Altimeter. 

(4) Free air temperature. 

d. Communication equipment 
check. 

(1) ARC-44 radio receiver-
transmitter. 

(2) ARC-55 UHF short wave 
two-way radio. 

e. Autorotation check. 

(KEEP TO A MINIMUM.) 285 330 
(RPM) 

f. Auxiliary fuel tank operation 
(if installed). 

NOTE: Main fuel cells must be be-
low approximately 700 
pounds before transfer 
pump will operate. 

3 Descent and pre-landing check. 

a. Crew alerted. 

PAGE 
NO. 

9 
9. ACTUAL 

INDICATION 

CHAPTER 3 
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PAGES 

12 
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CHAPTER 3 
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6. 7. 
ITEM 
NO. 

b. 

c. 

TM 55-1520-211-20 

UH-.1 A 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART II - IN FLIGHT CHECK (Contimied) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

Start approach and pre-landing 
descent. 

Heater OFF. 

CAUTION. Heater must be OFF 
one minute prior to 
landing on clean sur-
face and two minutes 
prior to landing on 
surface of combusti-
hie materials. 

d. Collective friction -Adjust. 

e. Governor - AUTO. 

f. Engine RPM. 6200 6400 

g. Ground speed at three to six 
feet altitude. 

h. Establish hovering flight. 0 

i. Collective - slowly reduce 
and descend. 

j. Landing. 
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TM 55-1520-211-20 

UH-lA 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART Ill - AFTER FLIGHT CHECK 

1. TYPE ACFT 2. SERIAL NO. 3. ORGANIZATION 4. DATE 

NOTE: Symbol for Block 10 (JI Satisfactory (X) Unsatisfactory 

CHAPTER 3 
SECTION Ill 

PAGE NO.OF 
NO. PAGES 

11 12 

PURPOSE OF TEST 
FLIGHT 
5. 

( Explain In 
Remarks) 

6. 7. 
ITEM 
NO. 

INSPECTION ITEMS 
B. RANGE 9. 
1----.------'ACTUAL 

10.LEGEND 
(See Note) 

1 

2 

3 

Reduce Power to Flight Idle Posi­
tion Prior to Shut-down and Observe 
following Readings: 

a. Gas Producer RPM 

b. EXH. gas temperature 

c. Engine oil pressure (PSI) 

d. Engine oil temperature 

e. Transmission oil temperature 

f. Transmission oil pressure 

Engine Shut-Down 

a. Exhaust gas temperature 
(stabilize). 

b. Throttle - PUSH and HOLD 
idle de'tent button, throttle to 
FULL OFF. 

c. Main fuel valve - CLOSED as 
soon as\..engine has stopped. 

d. Observe Exhaust Gas Temp,­
erature after shut-down. 
(Temperature should de­
crease.) 

Note discrepancies in applicable 
forms. 

MIN MAX INDICATION 

58% 62% 

421°c s10°c 

60 80 

40 60 



CHAPTER 3 
SECTION Ill 

6. 
ITEM 
HO. 

TM 55-1520-211-20 

UH-1A 
AIRCRAFT TEST FLIGHT IN~PECTIOH CHECKSHEET 

PART IV - REMARKS 

TYPED OR PRINTED NAME OF PILOT 

TYPED OR PRtHTED NAME OF OBSERVER 

3-44 

PAGE HO. HO. OF PAGES 

12 12 

SIGNATURE 

SIGNATURE 



UH-1B 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I ~ GROUND CHECK 

TM 55-1520-211·20 DATED-------

1. TYPE ACFT 2. SERIAL NO. 3. ORCSANIZATION 4. DATE 

NOTE: Symbol for Block 10 (,1) Satisfactory (X) Unsatisfactory 

CHAPTER 3 
SECTION Ill 

PAGE NU.OF 
NO. PAGES 

1 11 

PURPOSE OF TEST 
FLIGHT 
s. 

( Explaln In 
Remarks) 

6. 7. 
ITEM 
NO. 

INSPECTION ITEMS 

9. 
1---..---~ACTUAL 
[8. RANGE 10.LEGEND 

(See Note) 

1 Aircraft forms checked. 

2 Daily inspection complete. 

3 Flight readiness inspection 
complete. 

4 Interior inspection. 

a. Cabin doors. 

b. Blade tie-downs, pitot, tailpipe 
and intake covers, and tail rotor 
tie-down strap stowed · under 
passenger seat. 

c. Hydraulic fluid level. 

d. Transmission oil level. 

e. Seats adjusted. 

f. Pedals adjusted. 

g. Safety belts adjustment. 

h. Shoulder harness fastened. 

i. Operation of shoulder harness 
lock. 

j. Cyclic, pitch, and pedals opera­
tion. 

k. Circuit Breakers. 

MIN MAX INDICATION 
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SECTION Ill 

6. 7. 
ITEM 
NO. 

UH-18 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK (Continued) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

I. Electrical switches. 

m.Inverter. 

n. Battery switch. 

o. Static position of all instru-
ments. 

p. Compass slaving. 

q. Altimeter. 

r. Clock. 

s. Main fuel switch. 

t. Starting fuel switch. 

u. Fuel transfer pump switch. 

v. Low rpm audio switch. 

w. Hydraulic control switch. 

x. Force trim switch. 

y. Radio equipment. 

5 Engine pre-start check. 

a. Collective pitch lever. 

b. Throttle. 

c. Ignition system. 

d. Starter relay circuit breaker. 

e. Inverter switch. 

f. Battery switch. 

g. Starter-generator. 

h. Main generatoi-. 

i. Fire warning light. 

PAGE NO.OF 
NO. PAGES 

2 11 
9. ACTUAL 10. LEGEND 

INDICATION (See Note) 



6. 
ITEM 
NO. 

6 

7 

7. 

UH-1B 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK (Contlrutd) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

j. Fuel gage. 

k. Caution panel warning light. 

1. Cyclic control. 

Engine Starting. 

a. Fire guard. 

b. Check rotor blades. 

c. Battery switch. 

d. Main fuel switch - ON. 

e. Starting fuel switch - ON. 

f. ENGINE GOV switch -
AUTO. 

g. Throttle - Just below ENG 
IDLE STOP release. 

h. GOV RPM INCR/DECR 
switch - decreased to mini-
mum rpm. 

i. Starter switch - ON and 40 sec. 
HOLD. 

j. START FUEL switch - 28% 28% 
OFF at or 400°c 

k. Starter switch - Release at 35% 42% 

Engine warm-up. 

a. Accelerate to FLIGHT IDLE 56% 58% 
(rpm) 

b. Check oil pressure (psig) 25 
and t.orquemeter (some 
indication) 

PAGE 
NO. 

3 
9. ACTUAL 

INDICATION 

CHAPTER 3 
SECTION Ill 

NC:>. -OF 
PAGES 

11 
1t'. LEGEND 

(See Note) 
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SECTION Ill 

6. 7. 
ITEM 
NO. 

3-48 

UH-1B 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK (Contl,-,ed) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

(1) Deleted. 

(2) Deleted. 

(3) Deleted. 

c. Check operation of avionics 
equipment. 

d. Advance throttle to full open 
and check the following: 

(1) Exhaust gas temperature 
B-5 385°C 590°C 
B-9/11 390°C 640°C 

(2) Engine oil pressure (psig) 60 80 

(3) Engine oil temperature 93°C 

(4) Transmission oil pressure 45 55 
(psig) 

(5) Transmission oil tempera- 110°C 
ture 

(6) Torquemeter ( check for 
indication). 

(7) DC Voltmeter (volts) 28 

(8) Check operation of GOV 6000 6700 
RPM INCR/DECR switch ±50 ±50 
through range of rpm 

(9) Turn fuel boost pump 
switch off, allow approxi-
mately 30 seconds to 
purge air from system, 
then return switch to ON 
position. 

(10) Check hydraulic servo 
controls for proper 
operation. 

(11) Bleed air heater ( check 
operation). 

PAGE NO.OF 
NO. PAGES 

4 11 
9. ACTUAL 10. LEGEND 

INDICATION (SN Note) 



6. 7. 
ITEM 
NO. 

UH-1B 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK (Contlrusd) 

8. RANGE 
INSPECTION ITEMS 

MIN MAX 

e. Check engine fuel system op-
eration. (Only after engine 
change, after fuel control 
change, and during Interme-
diate Inspection.) 

(1) Set nll speed with GOV 6600 
RPM INCR/DECR switch 

(2) Retard throttle to flight 
idle, then advance and sta-
bilize nl rpm at 70 % 

(3) Position ENGINE GOV 
switch to EMER for five 
seconds. (Do not exceed.) 
Note that indicated nI 
speed drops as fuel 
solenoid valve operates 

(4) Return ENGINE GOV 70% 
switch to AUTO. Note 
that indicated nl speed 
returns and stabilizes at 
70 percent. 

PAGE 
NO. 

5 
9. ACTUAL 

INDICATION 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

11 
10. LEGEND 

(See Note) 
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CHAPTER 3 
SECTION Ill 

6. 7. 
ITEM 
NO. 

UH-18 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK (Contlrud) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

8 Engine Acceleration Check. 

a. Check anti-icing system by 
operating the hot air sole-
noid valve. A slight rise 
in egt will indicate that 
system is operating. Turn 
off system. 

Note 

This check is performed 
only to ensure that the 
anti-icing system is oper-
ating satisfactorily and 
that the hot air solenoid 
valve is closed during the 
following engine operation-
al checks. 

b. Set collective pitch to min-
imum position (flat pitch). 

Note 

On cool days, aircraft may 
need additional weight to 
prevent lift-off. 

c. Advance throttle to full open. 

d. Set nII rpm seleci;(.:: 6400 

e. Retard nI speed and 60% 
allow to stabilize. 

3--50 

PAGE NO.OF 
NO. PAGES 

6 11 
9. ACTUAL 10. LEGEND 

INDICATION (See Note) 



6. 7. 
ITEM 
NO. 

TM 55-1520-211-20 
C-2 

UH-18 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Continued) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

f. Use clock to check engine 
acceleration as follows: 

(1) Rapidly open throttle 
and note time to 85 % 
nl rpm. 

(2) Retard throttle and 60% 
stabilize. 

g. Compare engine performance 
to specified max. acceleration 
time (4.5 seconds for T53-L-
9/9A, or 3.5 seconds for 
T53-L-11) with correction 
for elevation and ambient 
temperature. (See figure 3-lA.) 

PAGE 
NO. 

7 
9. ACTUAL 

INDICATION 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

11 
10. LEGEND 

(See Note) 
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CHAPTER 3 
SECTION Ill 

TM 55-1520-211-20 
C-2 

UH-1B 
AIRCRAFT TEST FLIGHT INSPECTION CHECICSHEET 

PART 11 - IN FLIGHT CHECK 

1. TYPE ACFT 2. SERIAL NO. 3. OR&ANIZATION 4. DATE 

NOTE: Symbol for Block 10 (JI Satisfactory (X) Unsatisfactory 

PAGE NU.OF 
NO. PAGES 

8 11 
PURPOSE OF TEST 
FLIGHT 
5. 

( Explain In 
Remarks) 

6. 7. 
ITEM 
NO. 

INSPECTION ITEMS 
B. RANGE 9, 

1-----..-----tACTUAL 
10.LEGEND 

(See Note) 

1 

3-52 

Take-off to hovering: 

a. Engine for specified: 

(1) RPM (engine and rotor 
synchronized) 

(Rotor). 
(Engine) 

(2) Engine oil pressure (psig) 

(3) Engine oil temperature 

(4) Transmission oil pressure 
(psig) 

(5) Transmission oil tempera,. 
ture 

(6) Fuel pressure (psig) 

(7) Tailpipe temperature 
B-5 
B-9/11 

(8) % RPM tachometer 
smooth operation in 
steady st.ate. 

b. Helicopter for control, stabil­
ity, proper response to control 
forces. 

(1) Cyclic response. 

(2) Collective pitch response. 

MIN MAX 

294 324 
6000 6600 

60 80 

30 70 

6 35 

385'\£ 610°C 
390°C 640°C 

INDICATION 



6. 
ITEM 
NO. 

2 

T. 

UH-18 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART II - IN FLIGHT CHECK (Contlrutd) 

8. RANGE 
INSPECTION ITEMS 

MIN MAX 

(3) Directional control 
response. 

c. Flight characteristics. 

(1) Hovering 360 degree 
turns left and right. 

(2) Sidewards. 

(3) Rearwards. 

In-flight. 

a. Engine for specified: 

(1) RPM ( engine and rotor 
synchronized). 

(Rotor) 294 324 
(Engine) 6000 6600 

(2) Engine Oil pressure (psig) 60 80 

(3) Engine Oil temperature 93°c 

(4) Transmission oil pressure 30 70 
(psig) 

(5) Transmission oil tempera- 110°C 
ture 

(6) Fuel pressure (psig) 5 35 

(7) Tailpipe temperature 
B-5 385°C 590°c 
B-9/11 
r 300°c 640°C 

(8) % RPM .tachometer 
smooth operation in 
steady state. 

PAGE 
NO. 

9 
9. ACTUAL 

INDICATION 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

11 
10. LEGEND 

(See Note) 
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CHAPTER 3 
SECTION Ill 

6. 7. 
ITEM 
NO. 

3-54 

UH-lB 

TM 55-1520-211-20 
C-2 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART II - IN FLIGHT CHECK (Contlru,d) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

b. Rotors 

(1) RPM ( engine and rotor 
synchronization). 

(2) Observe tip path for in-
track condition. 

c. Instrument check. 

(1) Airspeed indicator. 

(2) Compass. 

(3) ·Altimeter. 

(4) Free air temperature. 

d. Check communication equip. 
ment for proper operation. 

e. Autorotation check (keep to a 
minimum). 

PAGE NO.OF 
NO. PAGES 

10 11 
9. ACTUAL 10. LEGEND 

INDICATION (See Note) 



TM 55-1520-211-20 
C-2 

UH-1B 
AIRCRAFT TEST FLIGHT INSPECTION CHECICSHEET 

PART Ill - AFTER FLIGHT CHECK 

1. TYPE ACFT 2. SERIAL NO. 3. ORGANIZATION 4. DATE 

NOTE: Symbol for Block 10 (.,f) Satisfactory (X) Unsatisfactory 

CHAPTER 3 
SECTION Ill 

PAGE NV.OF 
NO. PAGES 

11 11 

PURPOSE OF TEST 
FLIGHT 
5. 

( Explaln In 
Remarks) 

6. 7. 
ITEM INSPECTION ITEMS 

9. 
1-----,.-----4ACTUAL 
8. RANGE 10.LEGEND 

(See Note) 
NO. MIN MAX INDICATION 

1 Reduce Power to Flight Idle 
Position Prior to Shutdown 
and Observe the Following 
Readings: 

a. Gas producer speed (rpm) 
B-5 58% 62% 
·B-9/11 56% 58% 

b. Exhaust gas temperature 
B-5 385°C 590°c 
B-9/11 421°c ±50 

c. Engine oil pressure (psig) 25 80 

d. Engine oil temperature 9s0 c 

e. Transmission oil temperature 110°C 

f. Transmission oil pressure 
B-5 (psig) 40 60 
B-9/11 (psig) 30 60 

2 Engine Shutdown. 

a. Exhaust gas temperatures -
Stabilized 

b. Throttle - Push and hold idle 
detent button, throttle to full 
off 

c. Main fuel valve - Closed as 
soon as engine has stopped 

3 Note discrepancies on applicable 
forms. 
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CHAPTER 3 
SECTION IV 

TM 55-1520-211-20 
C-2 

Sedion IV - Overhaul and Retirement Schedule 

3-7. Scope. This section lists units of operat­
ing equipment that are to be overhauled or 
retired at the period specified. Removal of 
equipment for overhaul lllay be accomplished 
at the inspection nearest the time when over­
haul may be accomplished at the inspection 
nearest the time when overhaul is due unless 
otherwise specified in TB AVN 23-10. 

3-8. Overhaul Interval. The maximum au­
thorized operating time of parts prior to re­
moval for overhaul at echelon authorized in ac-

3-56 

cordance with the Maintenance Allocation 
Chart. 

3-9. Retirement Schedule. a. The operating I 
time specified for removal, condemnation, and 
disposal of parts in accordance with applica­
ble directives. 

b. Upon replacement of items listed in this I 
chapter, all applicable forms, records and work­
sheets will be completed and updated as re­
quired (TM 38-750). 



TM 55-1520-211-20 CHAPTER 3 
C-2 SECTION IV 

Overhaul and Retirement Schedule 
Model UH-lA Helicopters 

Overhaul Retirement 
Area Part Number & Item Interval lntervcal 

Main Rotor 

4 204-010-051-1 Blade Assembly 1100 

4 204-010-190-3, -7 Hub Assembly 600 

4 204-010-190-9 Hub Assembly 600 

4 204-010-161-1 •Grip 1200 

4 204-010-173-7 •strap Assembly 600 

4 204-010-185-1 *Pitch Horn 1200 

4 204-010-517-1 •Drag Brace Assembly 1200 

4 204-010-133-7 Blade Retention Bolt 1200 

Transmission 

4 204-040-001-13, -17 ••Transmission Assembly 400 

4 204-040-151-9 *Planetary Spacer Case 400 

4 204-040-214-1, -3 Mast Assembly 300 

4 204-040-214-5 Mast Assembly 1100 

4 204-040-136-1, -5 •Mast Bearing 300 

4 204-040-005-19, -27, -31 Engine to Transmission 1100 
Drive Shaft 

Tail Rotor and Drive System 

6 204-010-771-7, -9 Blade Assembly 3000 

6 204-010-784-3 Hub Assembly 1100 

6 204-010-703-21 Hub Assembly 1100 

6 204-010-706-9, -11 •Grip 1100 

6 204-010-710-1 •Yoke 3300 

6 204-010-781-1 •Yoke 3300 

6 204-040-004-19, -19A, ••••90° Gear Box 800 
-26, -31 

6 204-040-004-33 90° Gear Box 1100 

6 204-040-003-13, -23 42° Gear Box 1100 

6 204-040-600-5, -7 Drive Shaft Hanger Assembly 1100 

6 204-010-720-1 Slider 400 I 
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CHAPTER 3 
SECTION IV 

TM 55-1520-211-20 

Overhaul Retirement 
Area 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

4 

4 

4 

4 

5 

5 

3-58 

Part Number & Item Interval Interval 

Mast Controls 

204-010-470-5, -9 Swashplate and Support 1100 
Assembly 

204-010-469-3, -7 Scissors and Sleeve Assembly 1100 

204-010-487-1, -8 Scissors and Sleeve Assembly 1100 

204-010-439-1 *Scissors 

204-010-440-1 *Drive Link 

204-010-370-8, -5, -7 Stabilizer Bar Assembly 400 

204-010-880-1 *Stabilizer Bar Tube 

204-010-868-17 •center Frame Set 

204-010-390-1 *Mixing Lever 

204-010-848-18 Control Tube 

204-010-374-7 Pitch Link 

Synchronizec:I Elevator 

204-030-858-25, 
-26, -37, -38 Elevator Assembly 

Rotating Control System Bolts (See Figure 3-2) 

NAS1304-26D Pitch Horn to Pitch Link 
(Index No. 4) 

N AS1304-26D Pitch Link to Universal 
(Index No. 3) 

NAS1304-30D Universal to Mixing Lever 
(Index No. 2) 

NAS1304-30D Drive Link to (204-010-
(Index No. 9) 446-3) Trunnion 

Power Plant 

T58-L-1 ***Engine 

T58-L-1A •••Engine 

*Parts will be retired by the maintenance level overhauling the assembled 
component. 

**400 TBO if MWO 55-1520-207-50/6 has not been complied with or if 
planetary spacer case 204--040-151-9 is presently installed on the transmis­
sion; otherwise, 1100 hour TBO 

***Internal inspection required every 800 engine hours. 

••••overhaul interval is 1100 hours if data plate is marked 50/15 CW. 

1100 

1100 

400 

1200 

1200 

1100 

1100 

1100 

100 

400 

100 

400 

1200 

1200 



TM 55-1520-211-20 CHAPTER 3 
C-2 SECTION IV 

Overhaul and Retirement Schedule 

Model UH-1 B Helicopters 

Serial No. 60-3546 through 64-14100 

Overhaul Retirement 
Area Part Number & Item Interval Interval 

Main Rotor 

4 204-011-001-7 Blade Assembly 400 

4 204-011-001-15 Blade Assembly 1000 

4 204-011-101-1 Hub Assembly 400 

4 204-011-101-3, -5, -9 Hub Assembly 1100 

4 204-011-113-1 *Strap Assembly 1100 

Transmission 

4 204-040-009-7, Transmission Assembly 1100 
-13, -19, -31 

4 204-040-366-1, -3, -5 Mast Assembly 300 

4 204-040-366-7, -9 Mast Assembly 1100 

4 204-040-136-3, -5 *Mast Bearing 300 

4 204-040-136-7 *Mast Bearing 1100 

4 204-040-010-3, -7 Engine to Transmission 1100 
Drive Shaft 

Tail Rotor and Drive System 

6 204-011-702-11, -15 Blade Assembly 1100 

6 204-011-701-7 Hub Assembly 1100 

6 204-040-003-13, -23 42° Gear Box 1100 

6 204-040-012-1 90° Gear Box 600 

6 204-040-012-7 90° Gear Box 1100 

6 204-040-600-5, -7 Drive Shaft Hanger Assembly 1100 I 
Mast Controls 

4 204-011-400-1, Swashplate and Support 1100 
-3, -5, -7 Assembly 

4 204-011-404-1, -5 *Support 3300 

4 204-011-438-1 Collective Lever 3300 

4 204-011-401-3, -5, -7 Scissors and Sleeve Assembly 1100 

4 204-011-326-1 St.abilizer Bar Assembly 1100 
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SECTION IV 

TM 55-1520-211-20 

Overhaul Retirement 
Area 

6 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

Part Number & Item 

Synchronized Elevator 
204-030-858-43, -44 Elevator Assembly 

Rotating Control System Bolts (See figure 3-2) 

NAS464-6-26 Pitch Horn to Pitch Link 
(Index No. 4) 
NAS1306-31D Pitch Horn to Pitch Link 
(Index No. 4) 
NAS1306-27D Pitch Link to Universal 
(Index No. 3) 
N AS464-6-35 Universal to Mixing Lever 
(Index No. 2) 
NAS1306-34D Universal to Mixing Lever 
(Index No. 2) 
NAS464-5-27 Mixing Lever to Scissors Tube 
(Index No. 1) 
NAS1305-27D Mixing Lever to Scissors Tube 
(Index No. 1) 
NAS464 .. 5-27 Scissors Tube to Scissors 
(Index No. 5) 
NAS1305-27D Scissors Tube to Scissors 
(Index No. 5) 
N AS464-8-90 Scissors Pi~ot Bolt 
(Index No. 6) 

NAS464-8-69 Scissors to Drive Link 
(Index No. 7) 
NAS464-5-30 Drive Link tq Swashplate 
(Index No. 9) 
N AS1305-30D Drive Link to Swashplate 
(Index No. 9) 
AN175H16 Cyclic Tubes to Swashplate 
(Index No. 8) 
ANl 75H16 Collective Tube to Collective 
(Index No. 8) Levers 

Power Plant 

T53-L-5 
T53-L-9 
T53-L-9A 

**Engine 
**Engine 
**Engine 

Interval Interval 

1200 
1200 
1200 

3000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

5 T53-L-11 **Engine 1200 
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*Parts will be retired by the maintenance level overhauling the 
assembled components. 
**Internal Inspection required every 300 engine hours. 



TM 55-1520-211-20 
C-2 

Overhaul and Retirement Schedule 

Model UH-1 B Helicopter 

Serial No. 64-14101 and Subsequent 

CHAPTER 3 
SECTION IV 

Overhaul Retirement 
Area Part Number & Item Interval Interval 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Main Rotor 

540-011-001-5 

540-011-101-3 

540-011-102-5 

540-011-153-9 

540-011-154-5 

540-011-147-1 

204-012-112-7 

Transmission 

204-040-009-58, -57 

204-040-366-11 

204-040-136-7 

204-040-010-7 

Main Rotor Blade Assembly 

Main Rotor Hub Assembly 

•Yoke 

•Extension Assembly 

•Grip 

•Pitch Horn 

•Retention Straps 

Transmission Assembly 

Mast Assembly 

•Mast Bearing 

Engine to Transmission 
Drive Shaft 

Tail Rotor and Drive System 

6 204-011-702-17 

6 204-011-701-13 

6 204-011-706-9 

6 204-010-781-9 

Blade Assembly, Tail Rotor 

Tail Rotor Hub Assembly 

•Grip 

•Yoke 

1100 

1100 

1100 

1100 

1100 

6 204-040-008-23, -37 42° Gear Box 1100 

6 204-040-012-7, -13 90° Gear Box 1100 

6 204-011-620-3 Drive Shaft, Tail Rotor 1100· 

1100 

2200 

2200 

2200 

2200 

2200 

1100 

1100 

2200 

2200 

_6 ___ 2_0_4_-0_4_0_-6_0_0-_5 ______ D_r1_·v_e_s_h_a_ft_H_a_n_g_e_r _Ass_ e_m_b_1_y __ 1_1oo _______ l 
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CHAPTER 3 TM 55-1520-211-20 
SECTION IV C-1 

Ovemaul 
Area Part Number & Item Interval 

Mast Controls 

4 540-011-450-3 Swashplate and Support \100 
Assembly 

4 540-011-454-5 Collective Lever 1100 

4 540-011-451-1 Scissors and Sleeve Assembly 1100 

4 540-011-300-3 Stabilizer Bar Assembly 1100 

4 540;.0ll-468-1 Stop Assembly 1100 

Synchronized Elevator 

6 

6 

6 

5 

3-62 

205-030-856-45 

205-030-856-4 7 

205-001-914-l 

Power Plant 

T53-L-11** 

Elevator 

Elevator 

Horn, Elevator Control 

Engine 

*Parts will be retired by the maintenance 
level overhauling the assembled com­
ponents. 

**Internal Inspection required every 300 
engine hours. 

1200 

Retirement 
Interval 

2200 

2200 

3000 

3000 

3000 



1000-1600.IN. LBS. 
LOW SIDE AT BAR 

TM 55-1520-211-20 
C-2 

DUE TO COTTER INST.---1-+..Jl't 

160 - 190 IN. LBS. 

700-1200.IN. LBS. 
EACH END 

.... 
550-780 FT. LBS. 

770-950 IN. LBS. 

7.5-80 FT. LBS. 

108-125 FT. LBS. 

770-950 IN. LBS. 

770.950 IN. LBS. 

990 IN. LBS. 

600-720 IN. LBS. 

CHAPTER 3 
SECTION IV 

7S.525 FT. LBS. 

125-150 FT. LBS. 

204900-181A 

Figure 3-2A. Rotor •r•tem torque value, IUH-18 Hrial no. 64-14101 and 1uh1equentJ 



CHAPTER 3 
SECTION V 

TM 55-1520-211-20 
C-2 

Section V - Standards of Serviceability 

3-10. Purpose. This section provides a guide 
to all personnel engaged in the maintenance 
of Department of the Army aircraft in de­
termining serviceability of aircraft. 

3-11. Maintenance Functions and Inspec­
tions. The availability of serviceable aircraft 
is contingent upon effective maintenance 
management; therefore, the maximum utiliza­
tion of available capabilities, faithful and 
timely performance of assigned maintenance 
functions, and conscientious performance of 
specified maintenance inspections augmented 
by careful supervision and strict quality con­
trol will enhance aircraft availability and 
serviceability. 

3-12. Standards of Serviceability. Service­
ability can be determined only by actual in­
spection of the aircraft and can be· determined 
at any time throughout the life cycle of the 
aircraft. Wear tolerance and maximum allow­
able deterioration, specified in maintenance 
and. inspection requirements, have been de­
signed to assure a high degree of service­
ability, availability, and safety. These 
tolerances and limits are the basic standards 
for serviceability and are embodied in aircraft 
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maintenance and inspection manuals; there­
fore inspection for serviceability is performed 
during every maintenance inspection. 

3-13. Degree of Serviceability. Transfer of 
aircraft generates administrative and technical 
problems for supply and maintenance manage­
ment. To minimize the impact upon the re­
ceiving activity of a transferred aircraft, de­
grees of serviceability are established to sup­
plement basic standards included in present 
maintenance and inspection requirements. The 
supplementary standards, contained in this 
section, have been designed to assure that 
sufficient reliable hours of flight are remain­
ing on the aircraft and components to satisfy 
immediate operational and logistical require­
ments of the receiving activity when the air­
craft is being transferred within OONUS, 
overseas, or into combat operations. 

3-14. The degree of serviceability required for 
aircraft upon completion of overhaul will be 
to the same degree required for transfer with­
in CONUS; except when aircraft is prede­
termined to be destined for overseas or into 
combat, in which case the overhauled aircraft 
will conform to the standard for the specific 
transfer condition. 
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ITEM 
NO. ITEM 

GENERAL 

1. Inspection. 

2. Modification. 

3. Mission 
Essential 
Equipment. 

AIRCRAFT 

4. Aircraft Paint 
Condition. 

DEGREE OF 
SERVICEABILITY 
REQUIRED FOR 

TRANSFER FROM 
WITHIN CONUS 

Perform next Inter­
mediate Inspection; 
when next Periodic 
Inspection is due 
within 25 operating 
hours, perform next 
Periodic Inspection. 

Accomplish all MWO 
or TCTM Organiza­
tional and Direct Sup­
port Maintenance 
Modifications. 

Assure mission essen­
tial equipment is in­
stalled. 

Touch up by area 
spraying as necessary 
to provide a protective 
seal on all required 
surfaces. 

5. COMPONENT 
REPLACEMENT 

' a. Items hav­
ing a schedule 
replacement 
or retirement 
time below 
500 hours. 

Replace if less than 
50 hours of scheduled 
operating time re­
mains. 

DEGREE OF 
SERVICEABILITY 
REQUIRED FOR 

TRANSFER FROM 
CONUS TO 
OVERSEAS 

Perform next Periodic 
Inspection. 

Accomplish all MWO or 
TCTM Organizational 
through Depot Mainte­
nance modifications 
which have an issue date 
of three months prior to 
date of transfer. Accom­
plish all Depot mainte­
nance controlled modifi­
cations which are autho-

. rized by AMCPM-IRFO 
but not printed as 
MWOs. 

Assure mission essen­
tial equipment is instal­
led and is completely 
operational. 

Touch up by area spray­
ing as necessary to pro­
vide a protective seal 
on all required sur-
f aces; completely re­
paint if condition of 
existing paint warrants. 
Paint necessary peculiar 
markings on aircraft 
required by the theater 
of operations. 

Replace if less than 100 
hours of scheduled op­
erating time remains. 
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DEGREE OF 
SERVICEABILITY 
REQUIRED FOR 

TRANSFER FROM 
CONUS TO 
COMBAT 

OPERATION 

Perform next 
Periodic Inspection. 

Accomplish all 
MWO or TCTM 
Organizational 
through General 
Support mainte­
nance modifications 
which have an issue 
date of one month 
prior to date of 
transfer . 

Assure mission es­
sential equipment is 
installed and is com­
pletely operational. 

Touch up by area 
spraying as neces­
sary to provide a 
protective seal on all 
required surfaces. 
Paint necessary 
peculiar markings 
on aircraft required 
by theater of 
operations. 

Replace if less than 
200 hours of sched­
uled operating time 
remains. 
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DEGREE OF 
DEGREE OF SERVICEABILITY 

DEGREE OF SERVICEABILITY REQUIRED FOR 
SERVICEABILITY REQUIRED FOR TRANSFER FROM 
REQUIRED FOR TRANSFER FROM CONUS TO 

ITEM TRANSFER CONUS TO COMBAT 
NO. ITEM WITHIN CONUS OVERSEAS OPERATION 

b. Items hav- Replace if less than Replace if less than 25% Replace if less than 
ing a sched- 10% of scheduled of scheduled operating 50% of scheduled 
uled replace- operating time re- time remains. operating time re-
ment or retire- mains. mains. 
menttime 
over 500 
hours. 

6. CONTROL 
CABLES 

a. 7X7 Replace when more Replace when more than Replace when more 
than three strands three strands are broken than three strands 
are broken or cor- or corroded within a are broken or cor-
roded within a one one foot distance. roded within a two 
inch distance. foot distance. 

b. 7X 9 Replace when more Replace when more than Replace when more 
than six strands are six strands are broken than six strands are 
broken or corroded or corroded within a broken or corroded 
within a one inch one foot distance. within a two foot 
distance. distance. 

7. STAND-BY Swing compass and Swing compass and re- Swing compass and 
OR recompensat.e at compensate. recompensat.e. 
MAGNET)C interval specified in 
COMPASS inspection require-

ments. 

8. TIRES Replace if less than Replace if less than 50% Replace if less than 
25 % of tread re- of tread remains. 75 % of tread re-
mains. mains. 

9. COMMUN!- Assure equipment is Assure type of equip- Assure type of 
CATION complet.ely opera- ment installed is com- equipment installed 
EQUIP- tional. patible to type and sys- is compatible to type 
MENT tern utilized at destina- and syst.em utilized 

tion and equipment is at destination and 
fully operational. equipment is fully 

operational. 

10. ELEC- Assure equipment is Assure type of equip- Assure type of 
TRONIC complet.ely ment installed is com- equipment installed 
NAVIGA- operational. patible to type and sys- is compatible to type 
TION tern utilized at destina- and system utilized 

tion and equipment is at destination and 
fully operational. equipment is fully 

operational. 
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CHAPTER 4 

AIR FRAME AND ALIGHTING GEAR 

Section t - Scope 

4-1. Scope. The purpose of this chapter is to 
provide all necessary information to mainte­
nance personnel for the accomplishment of or-

ganizational maintenance on the complete air­
frame and alighting gear in accordance with 
the maintenance allocation chart. 

Section II - Fuselage Section 

4-2. Description. The fuselage of UH-lA and 
UH-lB helicopters consists, basically, of the 
cabin and the tail boom. Fuselage components 
and standard furnishings are described in the 
following paragraphs, with comprehensive in­
structions for their maintenance by organiza­
tional personnel. 

4-3. Description - Cabin. The cabin portion 
of the fuselage is an integrated, structural unit, 
complete with doors, windows, cowling and 
fairings. Furnishings contained in the cabin 
include seats, soundproofing, blackout curtains, 
cargo suspension unit, litters, first aid kit, fire 
extinguisher, paratroop static line cable and 
manual emergency jettison controls. 

4-4. Equipment and Electrical Compartment 
Access Doors. Equipment and electrical com­
partment doors (5, figure 4-1) are located 
on each side of the aft portion of the cabin. 
These doors are attached to the cabin structure 
and are secured in the closed position by means 
of a latch or latches. 

4-5. Removal - Equipment and Electrical Com­
partment Access Doors. Release spring loaded 
latch and remove hinge pins attachinit door to 
structure. 

4-6. Inspection - Equipment and Electrical Com­
partment Access Doors. Inspect door latch for 
proper operation. Visually inspect hinges and 
door panel for general condition. 

4-7. Repair or Replacement - Equipment and 
Electrical Compartment Access Doors. Replace all 
items which appear to be unsuitable for con­
tinued use. Repair door structure in accordance 
with instructions contained in TM 55-405-4. 

4-8. Installation - Equipment and Electrical Com­
partment Access Doors. Position door in opening 
and insert attaching hinge pin. Close door firm­
ly, forcing spring loaded latch to lock. 

4-9. Miscellaneous Cabin Access Doors. 
Access to various internal areas of the cabin 
is provided by strategically located access doors. 
(See figures 4-2 and 4-3.) These doors are at­
tached to the structure by hinges, and are 
secured in the closed position by means of a 
latch or latches. 

4-10. Removal - Miscellaneous Cabin Access 
Doors. Ref er to paragraph 4-5. 

4-11. Inspection - Miscellaneous Cabin Doors. 
Ref er to paragraph 4-6. 

4-12. Installation - Miscellaneous Cabin Access 
Doors. Refer to paragraph 4-8. 

4-13. Pilot and Copilot Door. (12, Figure 
4-1.) Access to the pilot and copilot area is 
gained through two swinging doors, which are 
hinged on the forward side. A latch assembly, 
which may be operated from either side of 
each door, secures the door in the closed posi­
tion. In an emergency, doors may be jettisoned 
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1. Windshield 9. Cargo Door 
2. Cabin Roof Window 10. Copilot Adjustable Window 
3. Tailpipe Fairing 11. Copilot Upper Door Window 
4. Engine Cowl 12. Copilot Door 
5. Access Doors 13. Copilot Seat 
6. Transmission Cowl 14. Lower Forward Cabin Window 
7. Troop Seat 15. Cabin Nose Access Door 
8. Cargo Door Window 16. Mirror Installation 

204200-61 

figure 4-1. Typical UH-1 A and UH-18 cabin 
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by pulling the "EMERGENCY RELEASE" 
handle on the inside of each door. 

4-14. Removal - Pilot and Copilot Door. Open 
door, pull "EMERGENCY RELEASE" handle, 
and lift door from helicopter. 

4-15. Inspection - Pilot and Copilot Door. a. In­
spect seal strips for deterioration and damage; 
hinges for cracks and damage; door structure 
for dents, cracks and damage and latches for 
damage and serviceability. 

b. Check door roller assemblies (8) for 
smoothness of operation in channel and for 
condition of threads. 

4-16. Repair or Replacement - Pilot and Copilot 
Door. a. Replace damaged or unserviceable seals, 
hinges and latches. 

b. Repair door structure in accordance with 
instructions contained in TM 55-405-4. 

4-17. Installation - Pilot and Copilot Door. Posi­
tion door on hinges and insert hinge pins. 

4-18. Adiustment - Pilot and Copilot Door. a. 
With door handle in locked position, adjust 
latch tubes as follows: 

{1) Adjust aft vertical latch tube so that 
clearance of 0.08 inch is obtained between top 
of door roller assembly (8, figure 4-4) and bot­
tom of channel. 

(2) Adjust forward vertical latch tube so 
that clearance of 0.08 inch is obtained be­
tween top of door roller assembly (8) and bot­
tom of channel. 

(3) Adjust emergency jettison hinge pins 
so that rounded end of pins is visible above the 
upper hinge and below the lower hinge. 

Note 

Actuate emergency jettison. device to 
make certain that pins clear hinges 
and door can be properly jettisoned. 
If door does not jettison, readjust as 
necessary. 

b. For final adjustment of door peel shims 
on upper and/or lower door hinges as neces­
sary. 

4-19. Pilot and Copilot Door latch. Each 
door is equipped with a latch assembly which 
may be operated from either side. 

4-20. Removal - Pilot and Copilot Door Latch. 
a. Remove screw holding inner handle to shaft 
and remove handle. 

b. Remove access plate and disconnect two 
tube assemblies from bellcrank. 

c. Remove screw from outer handle and . re­
move handle from shaft. 

d. Remove escutcheon attachment screws 
and remove escutcheon. Lift latch from door. 

4-21. Inspection - Pilot and Copilot Door latch. 
Visually inspect latch assembly for ease of 
operation, damage and general condition. 

4-22. Repair or Replacement - Pilot and Copilot 
Door latch. Replace door latch if damaged, bind­
ing, or unserviceable. 

4-23. Installation - Pilot and Copilot Door latch. 
a. Position latch in door and install outer es­
cutcheon plate. 

b. Install outer handle on shaft. 

c. Connect two tube assemblies to latch bell­
crank and install access plate. 

d. Install inner handle on shaft. 

4-24. Cabin Nose Access Door. (15, figure 
4-1.) The cabin nose access door has two hinges 
on the upper side which are attached to door 
stays. The door is secured in the closed posi­
tion by means of spring loaded latches. 

4-25. Removal - Cabin Nose Access Door. a. 
With door in closed position, remove screws 
attaching hinges to top edge of door. 

b. Release spring loaded latches and lift door 
from helicopter. 

4-26. Inspection - Cabin Nose Access Door. a. 
Visually inspect door hinges, and structure for 
damage, dents, cracks; rubber seal for deter­
ioration and security of attachment. 

b. Inspect latches for proper operation and 
damage. 

4-27. Repair or Replacement- Cabin Nose Ac­
cess Door. a. Repair door structure in accord­
ance with instructions contained in TM 55-
405-4. 

b. Replace rubber seal, door latches, door 
hinges and door stays if unserviceable or dam­
aged. 
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figure 4-2. UH- 1 A Acce11 and inspection provisions (Sheet 1 of 21 
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1. Nose·'communications Com- 8. Elevator Control Cable 25. Landing Gear Center Access 
partment Access Pulleys Access - LH 26. Landing Gear Access Cover -

2. Oil Tanlc Filler Cap Access Elevator Control Cable RH 
3. Transmission Access Pulleys Access - RH 27. Landing Gear Access Cover -
4. Engine to Transmission 9. Forward Tail Rotor Shaft LH 

Driveshaft Access Access 28. Dual Cyclic Control Stick 

5. Transmission Compartment 10. Aft Tail Rotor Shaft Access Cover 
Fire Extinguisher Nozzle 11. Intermediate (42°) Gear Box 29. Controls Access 

Access 30. Controls Access Insertion and ~iscellaneous 
Visual Inspection Access - LH 12. Vertical Fin Driveshaft 31. Directional Control Idler 

Access Access Transmission Compartment 
Fire Extinguisher Nozzle 13. Tail Skid Attachment Access 32. Fuel Cell Access - RH 
Insertion and Miscellaneous 14. Engine Access - LH 33. Fuel Cell Access - LH 

Visual Inspection Access - RH Engine Access - RH 34. Auxiliary Fuel Tanlc 

6. Engine Compartment Fire . 15. Baggage Corµpartment Door Disconnects 
Extinguisher Nozzle Insertion 16. External Power Access 35. Controls Access 

and Miscellaneous Visual 17. Equipment Compartment 36. Controls Access 
Dual Collective Control Door 37. Inspection Access - LH 

Engine Compartment Fire 18. Equipment Compartment stick Cover 

Extinguisher Nozzle Insertion Door 38. Cyclic Control Stick Elec-

and Miscellaneous Visual 19. Cargo Door trical Access 
20. Crew Door 39. Boost Cylinders Access Inspection Access - RH 

7. Driveshaft Coupling Access - 21. Elevator Controls Access 40. Boost Cylinders Access 

LH 22. Elevator Access 

Driveshaft Coupling Access - 23. General Access 

RH 24. Fuel Sump Access 204900-114-2 

figure 4-2. UH-1 A Access and inspection provisions (Slteet 2 of 2J 

4-28. Installation - Cabin Nose Access Door. a. 
Position door in opening and attach to hinges 
with screws. 

b. Close door firmly against rubber seal, 
forcing spring loaded latches to lock. 

4-29. Adiustment - Cabin Nose Acce11 Door. Ad­
just door stay assemblies as necessary for 
proper fit and operation of door. 

4-30. Cabin Inspection Plates. Inspection 
plates are provided wherever needed for fast, 
efficient inspection and maintenance of the heli­
copter. (See figures 4-2·and 4-3.) 

4-31. Removal - Cabin Inspection Plates. Re­
move screws attaching inspection plate to 
structure and remove plate. 

4-32. Installation - Cabin Inspection Platea. Po­
sition inspection plate in proper opening and 
attach to structure with screws. 

4-33. Cargo Doors. Two sliding doors (9, fig­
ure 4-1) are provided for access to the pas­
senger-cargo compartment. One door is located 
on each side of the aft cabin section, aft of 
the crew doors. A large plexiglas window is 

incorporated into each cargo door. The doors 
are attached to, and are operated by means of, 
rollers in metal tracks. On UH-1B helicopters, I 
Serial No. 64-14035 and subsequent, the rollers 
are replaced by new, improved slider assemblies. 

4-34. Removal - Cargo Doors. a. Remove cargo 
door holding-pin by removing three metal 
screws. 

Note 

Pin is located on upper, forward in­
board side of cargo door. 

b. Remove stop from aft end of lower track. 

c. Slide door aft on tracks and guide rollers 
or sliders through cutouts at aft end of tracks. I 
4-35. Inspection - Cargo Doors. Check cargo 
door rollers and latch for freedom of action 
and smoothness of operation. Structure for 
dents, cracks or damage. 

4-36. lepair or Replacement - Cargo Doors. a. 
Replace door rollers and latch if damaged or 
unserviceable. 

b. Repair structure in accordance with TM 
55-405-4. 

4-5 
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1. Nose Communications Com- 8. Engine Access - LH 22. Cargo Door 
partment Access Engine Access - RH 23. Crew Door 

2. Oil Tank Filler Cap Access 9. Driveshaft Coupling Access - 24. Elevator Controls Access 
3. Transmission Access LH 25. Elevator Access 
4. Transmission Compartment Driveshaft Coupling Access - 26. General Access 

Fire Extinguisher Nozzle RH 27. Fuel Sump Access 
Insertion and Miscellane- 10. Elevator Control Cable 28. Landing Gear Center 
ous Visual Inspection Ac- Pulleys Access - LH Access 
cess - LH Elevator Control Cable 29. Landing Gear Access 

Transmission Compartment Pulleys Access - RH Cover - RH 
Fire Extinguisher Nozzle 11. Forward Tail Rotor Shaft 30. Landing Gear Access 
Insertion and Miscellane- Access Cover - LH 
ous Visual Inspection Ac- 12. Aft Tail Rotor Shaft Access 31. Antenna Access Cover 
cess - -RH 13. Intermediate (42°) Gear Box 32. Controls Access 

5. Engine to Transmission Access 33. Controls Access 
Driveshaft Access 14. Vertical Fin Driveshaft 34. General Access. 

6. Induction Screen Access - LH Access 35. Fuel Cell Access - RH 
Induction Screen Access - RH 15. Tail Skid Attachment Access 36. Fuel Cell Access - LH 

7. Engine Compartment Fire 16. Baggage Compartment Door 37. Controls Acee¥ 
Dual Collective' Control Extinguisher Nozzle Inser- 17. Equipment Compartment 38. 

tion and Miscellaneous Door Stick Cover 
Visual Inspection Access - 18. External Power Access 39. Dual Cyclic Control Stick 
LH 19. Equipment Compartment Cover 

Engine Compartment Fire Door 40. Cyclic Control Stick 
Extinguisher Nozzle Inser- 20. Armament Provisions Electrical Access 
tion and Miscellaneous Quick Disconnect Access 41. Boost Cylinders Access 
Visual Inspection Access - 21. General Access 42. Boost Cylinders Access 
RH 204900-11S-2 

Figure 4-3. UH-18 Access and inspection provisions (Sheet 2 of 21 

4-37. Installation - Cargo Doors. a. Position 
door against helicopter with forward edge of 
door in line with aft end of door track. 

I b. Pass rollers or sliders through cutouts at 
aft end of door tracks. Push door forward on 
tracks until door is partly closed. 

c. Install stop on aft end of lower track. 

d. Position cargo door holding-pin and at­
tach with three screws. 

1 

4-37A. Adiustment- Cargo Doors. a. Position 
, cargo door in full closed and locked position. 

b. Check upper door track for engagement in 
airframe mounted rollers or sliders. If neces­
sary, loosen screws attaching roller or slider 
and raise or lower door as necessary to engage 
upper door track. Tighten screws. 

I c. Check lower door track for proper engage-
1 ment in cabin door channel. Minimum engage­
ment of · 0.250 inch is required. If necessary, 

' loosen screws attaching cabin door channel to 
airframe and raise or lower channel to insure 
maximum engagement of cargo door track and 

door channel without restricting door travel 
from full closed to full open position. Retorque 
door channel · attaching screws with standard 
torque, or hand tight, as applicable to screws. 

d. After door adjustment, check cargo door 
lock for operation and full locking engagement. 
If necessary, adjust door lock as required. 

4-38. Cargo Door Latch. Each cargo door is 
equipped with a latch assembly which may be 
operated from either side of the door. 

4-39. Removal- Cargo Door Latch. a. Remove 
set-screw attaching outside handle, and remove 
handle from spindle. 

b. Remove screws attaching escutcheon plate 
to outside of door, and remove escutcheon plate. 

c. Remove screws attaching inboard plate to 
door structure, and lift latch assembly from 
door. 

4-40. Inspection -Cargo Door Latch. Visually 
inspect latch assembly for ease of operation, 
damage and general condition. 

4-7 
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Acrylic Plastic Panels 
Door Roller Assemblies 
Aft Vertical Latch Tube 
Door Latch 

Lower Horizontal Latch Tube 
Latch Release Spring 
Bellcran1c 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. Forward Vertical Latch Tube 

Ejection Handle Assembly 
Door Hinges 10. 

11. 
12. Striker Ejection Cable 

Ejection Mechanism 

TM 55-1520-211-20 
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Figure 4-4. Typical pilots and copilots door auemhly 
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4-41. Installation - Cargo Door Latch. a. Position 
latch assembly in door structure through open­
ing on inboard side of door. Position inboard 
plate and install screws. 

b. Install escutcheon plate to outside of door 
with screws. 

c. Slide outside handle on spindle, and attach 
with set screw. 

4-42. Engine Cowling. The engine cowling 
(4, figure 4-1) consists of one right-hand and 
one left-hand section. Each piece of cowling is 
mounted on two hinges attached to the aft 
firewall. The forward side of the engine cowl­
ing is held in position by a latch and the trans­
mission cowling which overlaps the engine 
cowling. 

C-1 
CHAPTER 4 
SECTION II 
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4-43. lemoval - Engine Cowling. a. Disconnect 
fasteners on transmission cowling and s~ing 
cowling to open position. 

b. Disconnect forward fastener on engine 
cowling and open cowling. Pull pin from hinges 
on aft side of cowling and lift assembly from 
helicopter. Disconnect fire detector wiring. 

4-44. Inspection - Engine Cowling. Inspect cowl­
ing for dents, cracks, or damage; fasteners 
and hinges for damage and serviceability. 

4-45. lepair or leplacemenf - Engine Cowling. 
a. Repair cowling in accordance with instruc­
tions contained in TM 55-405-4. 

b. Replace unserviceable hinges, latches and 
fasteners. 

4-46. Installation - Engine Cowling. a. Position 
cowling on hinges and install pins. Connect 
fire detectvr wiring and close cowling. 

b. Close transmission cowling and fasten 
latch. 

4-47. Transmission Cowling. The transmis­
sion cowling (6, figure 4-1) consists of a right 
and a left-hand section, each providing access 
to the transmission· area. The cowling is se­
cured in closed position with six latches. A 
frame at'taches the cowling to the cabin struc­
ture, and acts as a hinge to swing the cowl­
ing forward (over the aft section of the cabin) 
to open position. 

4-48. lemoval - fransmi11ion Cowling. a. Dis­
engage cowling latches and swing cowling to 
forward position. 

b. Remove cotter pins, washers and pins at­
taching cowling to frame assembly and lift 
cowling from frame. 

c. Remove safety pin from lower hinge point 
of cowling frame. 

d. Rotate piano hinge approximately 90 de­
grees to release locking lug. 

e. Pull pin outboard until frame assembly is 
disengaged from attaching points. 

f. Lift frame assembly from platform. 

Warning 

Do not fly helicopter without trans­
mission cowling installed. 

4-49. Inspection - fransmi11ion Cowling. Refer 
to paragraph 4-44. 

4-50. lepair or leplacemenf fransmission 
Cowling. Refer to paragraph 4-45. 

4-11. Installation - rransml11ion Cowling. a. Po­
t1ition cowling over frame and attach frame to 
mounting points on cowling. Install pins, wash­
ers and cotter pins. 

b. Position cowling and frame assembly in 
lugs on work platform. 

c. Install piano hinge pin and rotate approxi­
mately 90 degrees to engage locking lug. In­
stall safety pin. 

d. Swing cowling aft to closed position and 
fasten latches. 

4-52. Engine Tail Pipe Fairing. A met a 1 
fairing (3, :figure 4-1) encloses the engine tail­
pipe and supports an antenna and anti-collision 
light. This fairing is attached by means of 
snaP-fasteners. 

4-53. Removal - Engine fail Pipe fairing. a. 
Open access door on left-hand side of fairing. 

b. Disconnect antenna and anti-collision light 
wiring at deck. 

c. Open forward tail rotor drive shaft ac­
cess door. Disconnect snaP-fasteners around 
edge of fairing and lift fairing from tailpipe. 

4-54. Inspection - Engine fail Pipe fairing. In­
spect fairing for cracks or damage; fasteners 
for damage and serviceabality. 

4-55. lepair or leplacemenf- Engine fail Pipe 
fairing. a. Repair fairing in accordance with 
TM 55-405-4. 

b. Replace unserviceable fasteners. 

4-56. Installation - Engine fail Pipe fairing. a. 
Position fairing over tailpipe and connect snap­
fasteners. 

b. Connect antenna and anti-collision light 
wiring at deck. 

c. Close access door on left-hand side of fair­
ing. 

4-9 
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4-57. Pilot and Copilot Seat. These seats 
(13, figure 4-1) are adjustable, non-reclining 
type, mounted on tracks fixed to the cabin floor. 
Adjustment lever is on the left side of the seat. 
The fore and aft adjustment lever is on the 
right of the seat. Each seat is equipped with a 
lap style safety belt and an inertia reel shoulder 
harness. 

4-58. Removal - Pilot and Copilot Seat. a. Re-

l move the stop bolts or quick release stop as­
sembly at the aft end of the sc:at tracks. 

b. Lift the handle located on the right side 
of the seat, to release the position pin, and 
slide the seat aft until it is clear of tracks. 

4-59. Inspection - Pilot and Copilot Seat. Inspect 
for damage and operation. 

4-60. Repair or Replacement - Piloi and Copilot 
Seat. a. Repair minor damage .in accordance 
with TM 55-405-4 .. 

. b. Replace seat if unserviceable or will not 
operate properly. 

4-61. Installation - Pilot and Copilot Sea,. a. Po­
sition rollers on aft end of tracks. Lift handle 
on right side of seat, and slide seat forward 
on tracks to desired position. 

I b. Install stop bolts or quick release stop as­
sembly at aft end of tracks. 

4-61 A. Pilot and Copilot Seat Armor. T h e 
seat armor, constructed from a composite cer­
amic-metal material, is designed to protect pilot 
and co-pilot against small arms ball and armor 
piercing ammunition. A seg'Itlented construction 
is used to permit the replacement of any dam­
aged components. 

4-61 B. Removal - Pilot and Copilot Seat Armor. 

Note 

Retain removed hardware and service­
able parts for re-installation. 

a. Remove inertia release lever from side 
panel. 

b. Remove seat and armor from tracks in 
aircraft. 

c. Remove twenty-three screws attaching as­
sembled side and back assembly to bottom 
panel, slip assembled side and back ·assembly 
over pilot's seat. 
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d. Remove four nuts, washers, and bolt at­
taching inertia tension reel to back panel and 
remove inertia tension reel from panel. 

e. Remove bolts and fore-aft adjustment 
mechanism. Tip entire seat assembly on its side 
to expose the bottom side of armor panel. Re­
move fourteen nuts, locflwashers and bolt at­
taching bottom armor panel to seat frame and 
remove armor from seat. 

f. Remove six nuts attaching front panel, to 
seat and remove panel. 

4-61 C. Inspection - Pilot and Copilot Seat Ar­
mor. Inspect armor for damage, from enemy fire 
and other unserviceable conditions. 

4-61 D. Repair or Replacement- Pilot and Copilot 
Seat Armor. Replace any segment that is 
damuged or shows unserviceable condition. 

4-61 E. Installation - Pilot and Copilot Seat Ar­
mor. a. Install front panel to seat and secure 
with six nuts. 

b. Slip curved lip of bottom panel under the 
rear horizontal tube and attach panel to seat 
frame with fourteen botts, lockwashers and 
nuts. 

Note 

Do not tighten the bolts too.tight; if 
bolts are -too tight, they will prevent 
free movement of the seat on the 
tracks. A slight snugness of the bolts 
and nuts to the track is sufficient. 

c. Install fore-aft adjustment mechanism 
and bolts. 

d. Assemble the back sides and shoulder 
panels to each other. Slip completed assembly 
over pilot's seat and attach to bottom panel 
with twenty-three screws. 

e. Install inertia tension reel to back panel 
with four bolts, lockwashers and nuts. 

f. Place completed seat and armor assembly 
on tracks in aircraft. 

g. Install inertia release lever on side panel 
with two washers and bolts. 
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4-62. Aft Cabin Troop Seats. Two troop 
seats (7, figure 4-1) of tubular metal construc­
tion are secured to the cabin bulkhead and 
floor; In UH-lA helicopters these seats are 
each two man capacity, while the UH-lB heli­
copters are equipped with one two man, and 
one three man capacity seats. These seats can 
be stowed or removed for rescue or cargo mis­
sions as required. 

1
4-63. Removal - Aft Cabin Troop Seats. a. On 
UH-lA and UH-lB helicopters, Serial No. 60-
3546 through 65-12772, remove nuts, bolts and 
washers attaching upper seat back to bulkhead 
fittings. 

b. Slide collar of floor attachment fittings 
upward on each of the forward seat support 
legs, and release legs from floor studs. 

c. Remove nuts and bolts holding clamps on 
rear of seat and remove seat from helicopter. 

4-64. Inspection - Aft Cabin Troop Seats. Visu­
ally inspect support tubes, legs and seat fabric 
for damage. 

4-65. Repair or Replacement - Aft Cabin Troop 
Seats. Repair torn fabric. Replace seat if sup­
port tubes and legs are damaged or unservice­
able. 

1

4-.66. Installation - Aft Cabin Troop Seats. a. Un­
fold stowed seat in helicopter. On UH-lA and 
UH-lB helicopters, Serial No. 60-3546 through 
65-12772, position seat back support tube to 
upper bulkhead· fittings and install attaching 
bolts, washers and nuts. 

b. Position aft seat bottom support tube in 
bulkhead damps and install bolts and nuts. 

c. Position forward seat support legs on floor 
studs. Secure legs to floor by sliding attach­
ment fitting collar up on leg and then down 
as far as it will go. 

4-67. Adiustment-Aft Cabin Troop Seats. Ad­
just seat tension by use of buckles on upper 
back support straps. ' 

4-68. Stowage - Aft Cabin Troop Seats. a. Re­
lease forward seat support legs from floor 
studs. 

b. Pull pip pins from seat leg braces and 
fold braces upward against seat legs. Fold seat 
legs aft under seat bottom. 

4-69. One Man and Medical Attendant 
Seats. There are two additional one man seats 
which may be installed in UH-lB helicopters 

only. Whim installed these seats are located 
between, and aft of, the pilot's and copilot's 
seats. One man seats may be installed so that 
the occupant faces either outboard or aft. 
These seats are of tubular m.!tal construc­
tion and can be folded for stowage. A medical 
attendant's seat, of the same construction as 
the one man seats, is provided for use when the 
helicopter is utilized for mercy and/or rescue 
missions. This seat is located on the helicopter 
center line, behind the pilot's and copilot's 
seats, and faces aft. Individual, lap type, safety 
belts are provided for the occupants of all seats. 

4-70. Removal - One Man and Medical At­
tendant Seats. a. Slide collar of floor attachment 
:fittings upward on each leg to release seat 
from floor. 

b. Lift seat from position and remove from 
helicopter. 

4-71. Inspection - On• Man and Medical At­
tendant Seats. Inspect fabric, fittings, braces 
and leg assemblies for damage and general con­
dition. 

4-72. Repair or Replacement- One Man and 
Medical Attendant Seat. a. Repair torn fabric. 

b. Replace seat if support tubes, legs or 
braces are damaged. 

4-73. Installation - One Man and Medical At­
tendant Seats. a. Open seat back to normal posi­
tion and secure support tubes at each side of 
the seat with quick release pins. 

b. Unfold seat legs and position the seat in 
the helicopter with the legs over the floor studs. 
Press down on seat. 

c. Slide the collar of each leg attachment 
fitting down to securely lock the legs to the 
floor. 

d. Position diagonal leg brace tubes and se­
cure with pip pins. 

4-74. Stowage - One Man and Medical Attend­
ant Seats. a. Pull the quick release pin attach­
ing seat back support to each side of the seat. 

b. Fold seat back forward onto seat bottom. 

c. Remove pip-pins attaching diagonal braces 
to forward seat legs. 

d. Fold each leg inboard against seat bottom. 

4-11 
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4-75. Safety Belts. Individual, lap type, web 
safety belts are provided for the occupants of 
all seats. 

4-76. Removal - Safety Belts. a. Remove nuts, 
washers and bolts attaching pilot and copilot 
seat safety belts to each side of seat and re­
move belt from seat. 

b. Unsnap both ends of troop seat safety 
belts from rings, or link assembly bolts, and 
remove belt. 

4-n. Inspection - Safety Belts. Inspect each 
belt and fitting for fraying, weakness of web­
bing and stitching; slippage of webbing 
through adjusters and deformation and corros­
ion of metal fittings. 

Note 

Safety belts shall be tested at a maxi­
mum interval of each six months. Seat 
belts "1\ich have been exposed to 
dampness or have been cleaned with 
soap and water shall be proof tested 
prior to further usage. (Ref er to 
TM 55-405-3.) 

4-78. Repair or Replacement - Safety Belts. Re­
place frayed and unserviceable seat belts. Re­
place unserviceable fittings. 

4-79. Installation - Safety Belts. a. Position pilot 
and copilot safety belt end fittings on each side 
of seat and install bolts, washers and nuts. 

b. Position troop seat safety belt on seat 
bottom and attach both ends of belt by snap. 
ping to rings or link assembly bolts. 

Warning 

Assemble each troop seat safety belt 
with release handle pointing left. 
Place belt end fittings on inner sides 
of eyebolt, bolts from right, and se­
cure with nuts. 

4-80. Shoulder Harness. An inert~a reel 
shoulder harness, with manually operated lock­
unlock handles located on the left-hand side of 
each seat, is incorporated in the pilot's and 
copilot's seats. 

4-81. Removal - Shoulder Harness. Remove nut, 
bolt and washer attaching shoulder harness 
to inertia reel and lift harness from seat. 
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4-82. Inspection - Shoulder Harness. Inspect 
harness and end fittings for fraying, weakness 
of webbing and stitching; slippage of webbing 
through adjusters and deformation and cor­
rosion of metal fittings. 

Note 

Shoulder harness shall be tested at a 
maximum interval of each six months. 
Shoulder harness which have been re­
paired, exposed to dampness or clean­
ed with soap and water shall be proof 
tested prior to further usage. (Ref er 
to TM 55-405-3.) 

4-83. Repair or Replacement - Shoulder Harness. 
Replace frayed and unserviceable shoulder har­
ness. Replace unserviceable fittings. 

4-84. Installation - Shoulder Harness. Position 
shoulder harness over seat back and attach 
harness fitting to inertia reel with bolt, washer 
and nut. 

4-85. Inertia Reel. The inertia reel is a me­
chanical restraining device that is designed to 
hold the pilot and/or copilot in a normal posi­
tion, in relation to the seat back, during any 
maneuver which would tend to pitch the pilot 
and/or copilot forward. A reel is attached to 
the back of each seat, and is connected to a 
shoulder harness with a web strap. On UH-lB 
helicopters, Serial No. 63-8500 and subsequent, 
the inertia reel is attached to fittings on the 
cabin floor in back of the pilot and copilot seats. 
An automatic locking mechanism, a webbing 
roller and a manual control are incorporated in 
each unit. 

4-86. Removal - Inertia Reel. a. Remove the 
shoulder harness. (Ref er to paragraph 4-81.) 

b. Loosen manual control nut at union of 
control cable and inertia reel. 

c. Remove four nuts, washer and bolts at­
taching inertia reel, and remove reel from seat 
back or cabin floor. 

d. Disconnect control cable from the manual 
control assembly. 

e. Remove nuts, washers and bolts that at­
tach the manual control assembly to the left­
hand side of the seat. Remove control assembly. 

4-87. Inspection - Inertia Reel. a. The automatic 
locking mechanism is designed to lock auto­
matically at any increment of extension of 
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the shoulder harness webbing up to a maxi­
mum of 1/2 inch movement of the webbing 
under load. The lock must effectively and posi­
tively lock the webbing roller drum when sub­
jected to an inertia load of two to three G's. 
Then the manual roller shall remain locked 
against further withdrawal of the webbing un­
til unlocked. The reel shall automatically re­
tract shoulder harness webbing when the in­
ertia load, and the load on the shoulder har­
ness, is released. 

b. The webbing roller shall fully retract the 
webbing tension of not less than two pounds 
at the initial increment of extension and no 
more than six pounds at any additional incre­
ment of extension of the webbing. The roller 
shall lock the webbing at each ½ inch incre­
ment ( or less) of extension. 

c. The manual control has both "AUTO and 
"MANUAL" lock positions. The control lever 
will remain in the placed position until moved 
by seat occupant. Movement of the control 
handle forward to the "MANUAL" position 
locks the inertia reel, and movement aft to 
the "AUTO" position unlocks the reel. The 
reel shall be capable of being unlocked with a 
load of 25 pounds applied to the webbing. The 
"MANUAL" control shall lock the reel at any 
increment up to a maximum of ½ inch exten­
sion of the webbing. 

4-88. Repair or Replacement - Inertia Reel. Re­
place inertia reel that does not meet inspection 
requirements above. 

4-89. Installation - Inertia Reel. a. Position 
manual control assembly on left-hand side of 
seat and attach with bolts, washers and nuts. 

b. Securely connect control cable to man­
ual control assembly. 

c. Position inertia reel on seat back or to 
fittings on floor and install four bolts, washers 
and nuts. 

d. Attach manual control cable to inertia 
reel and tighten nut. 

e. Attach shoulder harness to inertia reel. 
(Refer to paragraph 4-84.) 

4-90. Windshield. The windshield (1, figure 
4-1) is made of transparent plastic. It is set 
in weather tight sealer, and is bolted to the 
cabin structure. 

4-91. Removal - Windshield. a. Cut lockwire, 
loosen socket head set screw, and lift wind­
shield wiper blade from shaft. 

b. Remove free air temperature gage. 

c. Remove nuts, bolts and washers from 
around edge of windshield. 

d. Separate windshield from sealing com­
pound and remove windshield from helicopter. 

4-92. Inspection - Windshield. Inspect for abra­
sions, scratches, cracks, holes or other damage. 
See figure 4-4A for critical areas and repair I 
limits. 

4-93. Repair or Replacement- Windshield. Re­
pair windshield. (Refer to TM 55-405-4.) 

4-94. Installation - Windshield. a. Remove old 
sealing compound from mounting flange with 
putty knife, spatula or other suitable tool. 

Note 

Be careful not to scratch the surface. 

b. Wipe and clean mounting flange with a 
soft, clean cloth dampened with naptha, (item 
308, table 1-1). 

c. Center windshield over opening. Mark 
edge of windshield oversize and trim sufficient 
edge to permit windshield to center in position 
against mounting flange. 

Note 

Do not trim windshield to final size 
until all mounting holes have been 
drilled. 

d. Center windshield in position against 
mounting flange and back drill two holes on 
each edge of windshield. Use holes in mounting 
flange as template. Diameter of holes shall be 
0.190 to 0.196 inch in diameter. 

e. Secure windshield to mounting flange with 
four screws, washers and nuts lightly torqued. 
Finish back drilling holes in windshield. 

f. Determine proper edge distance, mark 
windshield and remove. Trim windshield edge 
to proper size. 

g. Remove all dust and foreign matter from 
windshield mating area and from windshield 
mounting flange. 

4-13 
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h. Apply a ¼ inch bead of water tightness 
sealing compound, (item 200, table 1-1) to the 
mating side of the windshield mounting flange. 

i. Position windshield in mounting flange, 
align holes and install screws, washers and 
nuts. 

j. Remove excess sealing compound from 
around windshield. 

· k. Install windshield wiper blade and free 
lir temperature gage. 

I. Clean windshield in accordance with in­
structions contained in paragraph 1-100. 

4-95. Pilot and Copilot Upper Door Window. 
The pilot and copilot upper door window (11, 
figure 4-1) is a transparent plastic panel 
which is held in place by screws, washers and 
nuts. 

4-96 . . Removal - Pilot and Copilot Upper Door 
Window. a. Remove nuts, screws and washers 
securing window to door. 

b. Separate window from sealing compound 
and remove window from door. 

4-97. ln1pection - Pilot and Copilot Upper Door 
Windo.,.,, (Refer to paragraph 4-92.) 

4-98. Repair or Replacement - Pilot and Copilot 
Upper Door Window. (Refer to paragraph 4-98.) 

4-99. ln1tallation - Pilot and Coplfot Upper Door 
Window. (Refer to paragraph 4-94, steps a. 
through j.) Procedure is the same except that 
diameter of holes shall be 0.146 to 0.152 inch 
in size. 

4-100. Pilot and Copilot Adjustable Door 
Window. The pilot and copilot adjustable door 
window (10, figure 4-1) is a transparent plastic 
panel which may be raised or lowered as de­
sired. 

4-101. ltemoval - Pilot and Copilot Ad/u1table 
Door Window. a. Remove screws attaching plas­
tic handle to window. 

b. Remove screws holding cover plate to bot­
tom door channel, in door frame, below the 
window. 

c. Guide window downward through slot in 
bottom of door assembly and remove from 
door. 
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4-102. fn1pection - Pilot and Copilot Ad/u1iable 
Door Window. (Refer to paragraph 4-92.) 

4-103. Repair or Replacement - Pilot and Copilot 
Ad/u1table Door Window. Repair window. (Refer 
to TM 55-405-4.) 

4-104. fn1tallation - Pilot and Copilot Ad/u1table 
Door Window. a. Guide window upward through 
slot in bottom of door channel, and into side 
window channels. 

Note 

Check progress through opening in aft 
edge of door. 

b. Place window in partially closed position 
and attach window handle and bottom door 
channel cover plate with screws. 

4-105. Cabin Roof Window. Two transpar­
ent plastic cabin roof windows (2, figure 4-1) 
are located directly above the pilot and co­
pilot seats. 

4-106. Removal - Cabin Roof Window. (Refer 
to paragraph 4-96.) 

4-107. ln1pectlon - Cabin Roof Window. (Refer 
to paragraph 4-92.) 

.4-108. Repair or Replacement - Cabin Roof Win­
dow'. Repair window. (Refer to TM 55-405-4.) 

4-109. ln1tall.ation - Cabin Roof Window. (Re­
f er to paragraph 4-94, steps a. through· j.) 

4-110. Lower Forward Cabin Window. Two 
transparent plastic lower forward cabin win­
dows (14, figure 4-1) are located in the bottom 
of the forward cabin below, and forward of, 
the pilot's and copilot's tail rotor control ped­
als. 

4-111. Removal - lower Forward Cabin Window. 
a. Remove rear view mirror (refer to para­
graph 4-156.) 

b. Remove window. (Refer to paragraph 4-
96.) 

4-112. Inspection - lower Forward Cabin Win­
dow. (Refer to paragraph 4-92.) 

4-113. Repair or Replacement - lower Forward 
Cabin Window. Repair window. (Refer to TM 
55-405-4.) 
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.Area "A": 

Area "B": 

Area "C": 

4-148 

1.S" 

LOWER CABIN MOSE WINDOWS 

CABIN ROOF WINDOWS 

Scratches and pits may be polished out to the extent that vision is not distorted. Distortion of vision 
is cause for replac(!ment. Craclcs, holes or other damage may be temporarily repaired, if vision of 
crew members will not be impaired, by stop drilling, patching or other approved methods (refer to 
TM 55-405-4), but window must be replaced at the earliest opportunity. 

Scratches and pits are permitted in this area provided they are not so numerous or form such a 
pattern as to be objectionable to the viewer. Cracks, holes or other damage may be temporarily 
repaired by stop drilling, patching or other approved methods (refer to TM 55-405-4), but window 
must be replaced at the earliest opportunity. 

Scratches and pits are permitted in this area, providing the structural integrity of the window is not 
impaired. Cracks, holes or other damage may be repaired by ·stop drilling, patching or other 
approved-methods provided structural integrety is .not impaired (refer to TM 55-405-4). 

204030-Bt.-2 

figure 4-4A. Window critical areas diagram (Sheet 2 of 2) 
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4-114. Installation - Lower Cabin Window. a. 
Install window. (Refer to paragraph 4-94 steps 
a. through j.) 

b. Install and adjust rear view mirror. (Re­
fer to paragraph 4-157 and 4-158.) 

4-11 S. Window - Cargo Door. A large 
plexiglas window (8, figure 4-1) is incorpor­
ated into each cargo door. 

4-116. Removal - Cargo Door Window. (Refer 
to paragraph 4-96.) 

4-117 .. lnspedion - Cargo Door Window. (Refer 
to paragraph 4-92.) 

4-118. Repair or Replacement - Ca~go Door Win­
dow. Repair window. (Refer to TM 55-405-4.) 

4-119. Installation-Cargo Door Window. (Re­
fer to paragraph 4-94, steps a. through j.) 

4-120. Soundproofing. The cabin interior is 
sound proofed to reduce noise level for the 
benefit of crew and passengers. Sound proof 
mate1ial is made into blankets cut to fit the in­
terior of the helicopter. 

4-121. Removal - Soundproofing. a. Remove 
screws, washers, nuts and clamps attaching 
roof blanket and stays to cabin roof. 

b. Release snap buttons attaching roof blan­
ket, and remove blanket. 

c. Release snap buttons attaching balance of 
blankets to inside cabin surfaces, and remove 
blankets. 

4-122. Inspection - Soundproofing. Visually in­
spect for cuts and tears in blankets and for 
damaged or missing buttons and sockets. 

4-123. Repair or Replacement - Soundproofing. 
Repair damaged fabric. Replace missing snap 
fasteners. 

4-124. Installation - Soundproofing. a. Position 
blankets in proper locations on vertical sur­
faces inside cabin, and attach by inserting snap 
buttons into corresponding sockets. 

b. Position cabin roof blanket against roof, 
and attach with snap buttons, clamps, nuts, 
washers and screws. 

4-125. Blackout Curtains. A black-out cur­
tain is installed in the aft portion of the for­
ward cabin section behind the pilot's and co­
pilot's seats at station 75.00. 

4-126. Removal - Black Curtains. a. Open zip­
pers connecting top curtain assembly to right 
and left-hand assemblies. 

b. Disconnect snap fasteners around outside 
edge and across bottom of curtains. 

c. Remove nuts, washers and screws from at­
tachment strips across top, and remove top 
curtain assembly. 

4-127. lnspedion - Blackout Curtains. Visually 
inspect blackout curtains for cuts, tears and 
condition of slide fasteners. 

4-128. Repair or Replacement - Blackout Cur­
tains. Repair fabric. Replace unserviceable slide 
fastener. 

4-129. Installation - Blackout Curtains. a. Align 
holes in attaching strips and top curtain as­
sembly with holes in bulkhead at station 75.00 
and install screws, washers and nuts. 

b. Connect fasteners on outboard sides and 
bottom of top curtain. Connect zippers of top 
curtain to corresponding zippers of lower cur­
tains. 

c. Connect outboard and bottom fasteners of 
lower curtains. 

4-130. Work Platform. A fixed work plat­
form is located in the upper part of the engine 
an<l transmission compartment beneath the 
cowling. With the engine and transmission 
cowling opened, or removed, this platform 
facilitates the performance of maintenance 
operations on the transmission and/or engine. 

4-131. Repair - Work Platform. Minor ruptures 
can be repaired by filling with sealer (item 
214, table 1-1) or equivalent. 

4-132. Tiedown - Cargo. A quantity of 
combined cargo tie down ring and seat attach­
ment stud units are located in the cabin floor 
panels. Their locations are such that cargo of 
various sizes, shapes and weights (within al­
lowable limitations) can be accommo<late<l an<l 
adequately secured. 

4-133. Removal - Cargo Tiedown. Remove six 
screws from each unit, and lift unit from floor. 

4-1S 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

Cable Clamps 
Clamp Assembly 
Release Control Cable 
Cable Connector 
Support Bracket 
Brush Assemblies 
Mounting Rod-End 
Inspection Hole 
Main Release Cable 
Turnbuckle 
Pedal Assembly 
Guard Pins 
Guard Pin 
Spacer 
Pulley Bracket Tube 
Cargo Hook Release Lever 
Ball Terminal 
Access Door 
Lever 
Clamps 
Adapter 
Cargo Hook 
Pedal Stop Assembly Screw 

Note : 
Check for 0.12 to 0.25 inch 
clearance between lever and 
cable terminal. 
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Figure 4-5. UH-1 A Helicopter cargo suspension 
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l. Cable Clamps 
2. Clamp Assembly 

Release Control Cable 3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18 . 
19. 
20. 
21. 
22. 

Cable Connector 
Support Bracket 
Brush Assemblies 
Mounting Rod-Ends 
Inspection Hole 
Main Release Cable 
Turnbuckle 
Pedal Assembly 
Guard Pins 
Guard Pin 
Spacer 
Pulley Bracket Tube 
Access Door 
Cargo Hook Release Lever 
Adjustment Bolt 
Ball Terminal 
Control Cable Shield 
Cargo Hook 
Pedal Stop Assembly 
Screw 

TM 55-1520-211-20 

ADJUST FOR 
20 TO 24 LOS 
CADLE TENSION -+-

Note : Check for 0.43 to 0,50 inch DETAIL A 
clearance between lever ~ 
terminal. 
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NORMAL 
POSITION 
FULL DOWN 

Figure 4-6. UH-18 Helicopter cargo suspension (Serial No. 60-3546 thru 60-36191 

4-17 



CHAPTER 4 
SECTION II 

TM 55-1520-211-20 

Cable Clamps Control Cable Shield 
Cargo Hook 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

Clamp Assembly 
Release Control Cable 
Cable Connector 
Restraint Springs 
Support Bracket 
Brush Assemblies 
Mounting Rod-End 
Inspection Hole 

21. 
22. 
23. 

Pedal Stop Assembly Sc,~ "'---,

1

1~ .... cp. 

r
~b~'-,~i ~ 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Main Release Cable 
Turnbuckle 
Pedal Assembly 
Guard Pins 
Guard Pin 
Spacer 
Pulley Bracket Tube 
Access Door 
Cargo Hook Release Lever 
Adjustment Bolt 
Ball Terminal 

Note : Check for 0.43 to 0.50 inch DETAIL A 
clearance between lever _and cable / 
terminal. ....______...,. 

~- r;¾ ~ - ' 

~~ 
®- ~0~ 

~ . 

figure 4-7. UH-1 B Helicopter cargo suspension (Serial No. 61-686 thru 61-803J 
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1. Cable Clamps 
2. Clamp Assembly 
3. Release Control Cable 
4. Cable Connector 
5. Restraint Springs 
6. Support Bracket 
7. Main Release Cable 
8. Turnbuckle 
9. Pedal Assembly 

10. Guard Pins 
11. Guard Pin 
12. Spacer 
13. Pulley Bracket Tube 
14. Access Door 
15. Cargo Hook Relea~e Lever 
16. Adjustment Bolt ©-
17. Ball Terminal 
18. Control Cable Shield 
19. Cargo Hook 
20. Pedal Stop Assembly Screw 

7 

.-· . 
f 

. ~ --~· ·-·••:·:~ \ ........... ....... f 

} I \ 
\ .. l L .. 

- ~'-

Note: CHECK FOR 0.43 TO 0.50 INCH 
CLEARANCE BETWEEN LEVER ANO CABLE 
TERMINAL. DETAIL A __,__ 
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Figure 4-8. UH-1 B Helicopter cargo suspension (Serial No. 62-1872 and subsequent) 
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4-134. Installation - Cargo Tiedown. Position 
unit in floor location and attach with six 
screws. 

4-135. Cargo Suspension. The external car­
go suspension assembly is attached to the 
lateral beam of the transmission mount at the 
helicopter center of gravity. The cargo sus­
pension assembly used on UH-lA helicopters 
and UH-lB helicopters Serial No. 60-3546 
through 61-803 is suspended on a self-aligning 
bearing, with the cargo hook extending through 
a padded opening in the outer bottom skin. The 
assembly used on UH-lB helicopters Serial No. 
62-1872 and subsequent is a non-rotating unit. 
All UH-lA helicopters (see figure 4-5) and 
UH-lB helicopters Serial No. 3546 through 60-
3619 (see figure 4-6) are equipped with a free 
swinging suspension assembly. UH-lB helicop­
ters Serial No. 61-686 through 61-803, (see 
figure 4-7). are equipped with a suspension 
hook assembly which incorporates a self-cen­
tering cam assembly. The cam assembly posi­
tions the cargo hook' so that the load beam al­
ways opens facing forward, thus facilitating 
utilization of the self-loading feature. The non­
rotating unit used on UH-lB helicopters Serial 
No. (>2-1872 and subsequent (see figure 4-8) is 
maintained in a fixed position with the hook 
assembly always facing forward. 

Caution 

On the above serial numbered UH-lB 
helicopters equipped with a non-rotat­
ing cargo hook assembly a flexible 
loop or swivel device should be in­
stalled between the cargo hook and the 
cargo load to prevent transfer of ex­
cessive torque loads to the hook by a 
rotating cargo load. A recommended 
device for this application is: Sling, 
Endless, Nylon webbing, Type I, 10 
inch, Part No. PDlOl-10. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

4-136. Cargo quick release can be actuated 
manually from a switch located on the pilot's 
cyclic control stick, or through cables by de­
pressing a foot release pedal. UH-lA helicop­
ters also incorporate an electrically operated 
automatic touchdown release feature, by means 
of which a minimum cargo of 125 pounds is 
automatically released upon contact with the 
ground. On UH-lA helicopters the manual and 
automatic release circuit is activated by means 
of a three-position toggle switch located on the 
miscellaneous panel of the overhead console. 
This switch is labeled CARGO RELEASE, and 
shows the three positions as AUTO, SAFE and 
MANUAL. UH-lB helicopters do not incorpor­
ate the automatic release feature. A two-posi­
tion toggle switch, in the same location on the 
overhead console, is labeled CARGO RELEASE, 
and shows the two-positions as OFF and ARM. 
Electrical power to the cargo hook release relay 
is furnished from the 28 volt DC essential bus. 
Circuit protection is provided by a circuit 
breaker panel. 

4-137. The cargo suspension unit is attached 
to the main rotor system supporting structure 
at station 132.138 on helicopter center of grav­
ity. It is suspended vertically through a well 
in the lower fuselage structure. 

4-138. The emergency release control mechan­
ism consists of a foot pedal located at the pilot's 
station, two steel cables connected by a turn­
buckle, which is located at the right-hand side 
of the cargo suspension compartment, and a 
spring loaded cable connector. (See figure 4-5 
through 4-8.) 

4-139. Troubleshooting-Cargo Suspension. Trou­
ble shoot in accordance with the following 
chart: 

CORRECTIVE 
ACTION 

Emergency release 
inoperative 

Improper rigging 

Circuit breaker 
Broken electrical wire 
or loose connections 

Check rigging. (Ref er to 
paragraph 4-143) 
Replace circuit breaker 
Inspect and replace wire if 
necessary. Tighten con­
nections. 

Electrical release 
inoperative 

4-20 

Damaged switch 

Brush assemblies 

Replace switch 

Replace brush assemblies 
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4-140. Operational Checlc - Cargo Suspension. 
The mechanical cargo release on UH-lA heli­
copters and UH-1B helicopters Serial No. 60-
3546 through 60-3619 shall be functionally 
checked with no less than a 20 pound weight 
suspended from the cargo hook (22, figure 4-5; 
21, figure 4-6; 22, figure 4-7 and 19, figure 4-8). 
The suspended weight for checking UH-1B heli­
copters Serial No. 61-686 and subsequent shall 
be no less than ten pounds. 

4-141. Removal - Cargo Suspension Unit. The 
following procedural steps are applicable to all 
cargo suspension units unless otherwise noted. 

a. Make sure batt~ry switch is in "OFF" 
position. 

b. Remove center panel from aft cabin bulk­
head. 

c. Disconnect electrical wiring at connector 
at left side of cargo suspension attachment 
bracket and cover wire end with insulating 
tape. 

d. Remove screw, bolt, washers and nut at­
taching cable clamps (1, figure 4-5 through 4-8) 
and clamp assembly (2) to mounting brackets. 
Remove cotter pin from upper end of emer­
gency release control cable (3) and remove con­
trol cable ball end from cable connector ( 4). 

e. On UH-1B helicopters Serial No. 61-686 
and subsequent unhook three restraint springs 
(5, figures 4-7 and 4-8) from the cargo suspen­
sion unit, eye bolts and fitting. Remove re­
straint springs. 

f. Remove cotter pin, bolt, washer and nut 
attaching cargo suspension unit to support 
bracket (5, figure 4-5 and 4-6; 6, figure 4-7 and 
4-8) on structure, and remove suspension unit 
from helicopter. 

4-142. Inspection - Cargo Suspension Unit. a. In­
spect all components for damage, corrosion and 
general condition. 

b. Inspect restraint springs for service­
ability. 

c. Inspect brushes for wear. 

4-143. Repair or Replacement - Cargo Suspen­
sion Unit. a. Replace suspension unit if unserv­
iceable. 

b. Replace restraint springs if unserviceable. 

c. Replace brushes if worn. (Refer to para­
graph 4-145.) 

4-144. Installation - Cargo Suspension Unit. The 
following procedural steps are applicable to all 
cargo suspension units unless otherwise noted. 

Note 

On all UH-lA helicopters and UH-1B 
helicopters, Serial No. 60-3546 through 
61-803 be sure the mounting rodend 
(7, fi~re 4-5 and 4-6; 8, figure 4-7) is 
aligned with web of upper housing 
between electrical brushes, and is 
screwed into the housing past the 
thread engagement inspection hole (8, 
figure 4-5 and 4-6; 9, figure 4-7). 
Tighten lock-nut securely. 

a. Position cargo suspension unit in support 
bracket (5, figure 4-5 and 4-6; 6, figure 4-7 and 
4-8) with electrical brushes (6, figure 4-5 and 
4-6; 7, figure 4-7) and the cargo hook facing 
forward, and install attaching nut, washer, bolt 
and cotter pin. 

b. On UH-1B helicopters, Serial No. 61-686 
and subsequent, install restraint springs (5, 
figure 4-7 and 4-8) by hooking ends to fitting, 
eye bolts and cargo suspension unit. 

c. Insert upper ball end of emergency re­
lease control cable (3, figure 4-5 through 4-8) 
into cable connector ( 4) and install cotter pin. 
Loosely install clamp assembly (2) and cable 
clamps (1) with nut, washers, bolt and screw. 

d. Rig and check operation of emergency 
release. (Refer to paragraph 4-154.) 

e. Remove insulating tape from wire ends 
and connect electrical wiring to connector at 
left side of cargo suspension attachment 
bracket. 

f. Make certain that the emergency release 
control cable (3, figure 4-5 through 4-8) and 
the electrical wires have sufficient slack for 

proper operation of the cargo suspension unit, 
and tighten hardware attaching cable clamps 
(1) and clamp assembly (2). 

g. Install center panel in aft cabin bulkhead. 
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4.:.14S. Removal - Cargo Suspension Unit Brush 
Assemblies. a. Disconnect electrical wiring from 
top of brush assemblies, and cover wire ends 
with insulating tape. 

b. Cut and remove safety wire, and unscrew 
brush assemblies (6, figure 4-5 and 4-6; 7, fig­
ure 4-7) from upper housing. 

4-146. Inspection - Cargo Suspension Unit Brush 
Assemblies. Inspect brushes for wear or dam­
age. 

4-147. Repair and Replacement - Cargo Suspen­
sion Unit Brush Assemblies. Replace unservice­
able or worn brush assemblies. 

4-148. Installation - Cargo Suspension Unit Brush 
Assemblies. a. Screw brush assemblies into up­
per housing of cargo suspension unit. 

b. Secure brush assemblies in place with 
safety wire twisted from one brush across web 
of the upper housing to the other brush. 

c. Remove insulating tape from wire ends 
and connect wiring to brush assembly term­
inals. 

Note 

Make sure that the black wire is at­
tached to the right-~and brush assem­
bly, and the red wire is attached to 
the left-hand brush assembly, as the 
suspension unit is installed in the heli­
copter. 

4-149. Mechanical Cargo Release and 
Pedal. This feature enables pilot to release 
cargo by depr-essing a pedal in pilot's compart­
ment. A series of cables and pulleys transmit 
the action to the cargo suspension unit (see 
figure 4-5, 4-6, 4-7, 4-8.) 

4-150. Removal - Release Cable and Pedal As• 
sembly. a. Remove access plates from cabin 
deck and lower skin to the right of center of 
helicopter. Remove center panel in aft cabin 
bulkhead. 

b. Cut safety wire and disconnect aft end of 
main release cable (9, figure 4-5 and 4-6; 10, 
figure 4-7; and 7, figure 4-8) from cable adjust­
ment turnbuckle (10, figure 4-5 and 4-6); 11, 
figure 4-7 and 8, figure 4-8) located in the cargo 
suspension unit compartment. 
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c. Remove cotter pin, washer and pin attach­
ing forward end of main release cable to pedal 
assembly (11, figure 4-5 and 4-6; 12, figure 4-7 
and 9, figure 4-8). 

d. Remove guard pins (12, figure 4-5 and 
4-6; 13, figure 4-7 and 10, figure 4-8) and pul­
leys, if necessary, from pulley brackets located 
under the cabin deck just aft of the release 
pedal assembly, just forward of the aft cabin 
bulkhead and at the lower forward right-hand 
side of the cargo suspension unit compartment. 

e. Carefully puU main release cable through 
bulkhead grommets, and remove cable from the 
helicopter. 

f. Remove nuts, washers, bolts, and screws 
attaching pedal assembly (11, figure 4-5 and 
4-6; 12, figure 4-7 and 9, figure 4-8) to bulk­
head, and remove pedal assembly from the 
helicopter. 

g. Remove guard pin (13, figure 4-5 and 4-6; 
14, figure 4-7 and 11, figure 4-8) and pulley, if 
necessary, from pulley bracket located in the 
upper right-hand side of the cargo suspension 
unit compartment. 

h. Remove cotter pin from cable connector 
( 4, figure 4-5 through 4-8) and remove aft 
release cable ball end from connector. 

i. Remove spacer (10, figure 4-5 and 4-6; 15, 
figure 4-7 and 12, figure 4-8), split guide and 
cable tension spring from tube (15, figure 4-5 
and 4-6; 16, figure 4-7 and 13, figure 4-8) of 
pulley bracket assembly. 

j. Remove aft release cable from helicopter. 

4-1 S 1. Inspection - Release Cable and Pedal As­
sembly. a. Inspect pulleys and grommets · for 
damage and wear. 

b. Pedal and supports for wear and damage. 

c. Cables for fraying, broken wires and wear. 

4-1 S2. Repair or Replacement - Release Cable 
and Pedal Assembly. a. Replace worn, damaged 
or unserviceable pulleys, grommets, pedal and 
support. 

b. Replace frayed, worn, and unserviceable 
cables. 

4-153. Installation - Release Cable and Pedal 
Assembly. a. If previously 1·emoved, instaU pul-
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ley in pulley bracket located in the upper right­
hand side of the cargo .suspension unit com­
partment. Thread ball end of aft release cable 
through pulley and pulley bracket tube and 
install guard pin (13, figure 4-5 and 4-6; 14, fig­
ure 4-7 and 11, figure 4-8.) 

b. Place cable tension spring, split guide and 
spa1:er (14, figure · 4-5 ind 4-6; 15, figure 4-7 
and 12, figure 4-8) over cable ball end and slide 
into pulley bracket tube. (15, figure 4-5 and 
4-8; figure 4-7 and 13, figure 4-8). 

c. Position aft release cable ball -end in cable 
connector (4, figure 4-5 through 4-8) and in­
stall cotter pin. 

d. Position pedal assembly (11, figure 4-5 and 
4-6; 12, figure 4-7 and 9, figure 4-8) against 
bulkhead and install attaching screws, bolts, 
washers and nuts. 

e. Position clevis of main release cable (9, 
figure 4.-5 and 4-6; 10, figure 4-7 and 7, figure 
4-8) on pedal assembly and install attaching 
pin, washer and cotter pin. 

f. Thread terminal end of main release cable 
through bulkhead grommets and pulley brackets 
to cargo suspension unit compartment. 

g. If previously removed, install pulleys in 
pulley brackets located under the cabin deck 
just aft of the release pedal assembly, just for­
ward of the aft cabin bulkhead and at the lower 
forward right-hend side of cargo suspension 
unit compartment. Install guard pins (12, fig­
ure 4-5 and 4-6; 13, figure 4-7 and 10, figure 
4-8). 

h. Connect aft end of main release cable to 
forward end of aft release cable with turn­
buckle (10, figure 4-5 and 4-6; figure 4-7 and 
8, figure 4-8) located in the cargo suspension 
unit compartment. Secure turnbuckle with 
safety wire. 

i. Rig and check operation of emergency re­
lease. (Refer to paragraph 4-154.) 

j. Install center panel in aft cabin bulkhead 
and access plates in cabin deck and lower skin 
to the right and center of helicopter. 

4-154. Adjustment - Cargo Suspension. The fol­
lowing procedural steps are applicable to all 
cargo suspension units unless otherwise noted. 

a. Check emergency release pedal assembly 
mounting shims for snug fit. (See figures 4-5 
through 4-8.) 

b. On UH-lA helicopters, only, a dimension 
of 0.12 to 0.25 inch must be maintained between 
the cargo hook release lever (16, figure 4-5) 
and the ball terminal (17) on the lower end of 
the hook release cable. The following steps are 
required for determination or }>rocurement of 
this dimension: 

(1) Open access door (18, figure 4-5) in 
release hook mechanism after · determining 
that lever (19) has bottomed on slot in shaft, 
and apply slight downward pressure on ball 
terminal (17) to remove any slack in the cable. 
Check for 0.12 to 0.25 inch clearance between 
cargo hook release lever (16) and ball terminal 
(17). 

(2) If clearance is below 0.12 inch mini­
mum, remove nut, washers, screw and clamps 
(20, figure 4-5) attaching tube to yoke and 
turn adapter (21) clockwise to move tube out 
from shaft assembly. This action will obtain 
better alignment and will increase cable length 
at the measuring point. 

(3) Install clamps, screw, washers and nut 
(20, figure 4-5) attaching tube to yoke, and 
close access door (18). 

Note 

Washers to be used as spacers between 
clamps (20) as required. 

c. On UH-lB helicopter open access door (16, 
figure 4-6; 17, figure 4-7 and 14, figure 4-8) 
and make certain that the cargo hook release 
lever (17, figure 4-6; 18,' figure 4-7 and 15, 
figure 4-8) is parallel to the plane of the yoke 
bolts and that the adjustment bolt (18, figure 
4-6; 19, figure 4-7 and 16, figure 4-8) in con­
tact with top of hook assembly below the bolt. 
Check for 0.43 to 0.50 inch clearance between 
cargo hook release lever and ball terminal (19, 
figure 4-6; 20, figure 4-7 and 17, figure 4-8). 
Adjust bolt and nut to obtain required clear­
ance. (Ref er to Detail A, figure 4-6 through 
4-8.) 

d. On UH-lB helicopters make certain that 
the cargo hook release lever (17, figure 4-6; 18, 
figure 4-7 and 15, figure 4-8) does not bottom 
out against the emergency release control cable 
shield (20, figure 4-6; 21, figure 4-7 and 18, 
figure 4-8). The control cable shield should ex­
tend 0.12 inch below the attaching clamps. 
(Refer to Detail B, figure 4-6 through 4-8.) 
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e. Loosen emergency release control cable 
(3, figure 4-5 through 4-8) in cable connector 
(4) by loosening cable clamps (1) and clamp 
assembly (2). 

f. Adjust turnbuckle (10, figure 4-5 and 4-6; 
11, figure 4-7 and 8, figure 4-8) to obtain 20 
to 24 pounds tension on the forward and aft 
release cable assemblies. Safety wire turn­
buckle. 

g. Pull slack of emergency release control 
cable (3, figure 4-5 through 4-8) inboard (to­
wards top of cargo suspension unit) until cable 
terminal is snug in connector ( 4). 

h. Check emergency release control cable (3, 
figure 4-5 through 4-8) and electrical wiring 
assembly for sufficient slack to permit proper 
operation of the cargo suspension unit and 
tighten clamp assembly (2) and cable clamps 
(1). 

i. Close cargo hook (22, figure 4-5 ; 21, figure 
4-6; 22, figure 4-7 and 19, figure 4-8) to latched 
position. 

j. Turn pedal stop assembly screw (23, fig­
ure 4-5; 22, figure 4-6; 23, figure 4-7 and 20, 
figure 4-8) full in (away) from the emergency 
release pedal assembly. Push the pedal for­
ward, observing for proper action of the link­
age and for unlatching of the cargo hook. Ad­
just the pedal stop assembly screw so the ac­
tuator arm of the pedal just fails to touch end 
of shaft slot when the pedal is full forward. 

k. Check the following in final adjustment: 

(1) That the cable spring in the pulley 
bracket tube (15, figure 4-5 and 4-6; 16, figure 
4-7 and 18, figure 4-8) does not bottom out 
when the emergency release pedal is full for­
ward against the pedal stop screw (23, figure 
4-5; 22, figure 4-6; 23, figure 4-7 and 20, figure 
4-8). 

(2) That when the emergency release 
pedal (11, figure 4-5 and 4-6; 12, figure 4-7 and 
9, figure 4-8) is full forward the cargo hook 
release lever (16, figure 4-5; 17, figure 4-6; 18, 
figure 4-7 and 15, figure 4-8) is full up, and not 
bottomed out, and that the cargo hook (22, 
figure 4-5; 21, figure 4-6; 22, figure 4-7 and 19, 
figure 4-8) is unlatched. 

(8) On UH-lB helicopters that the cargo 
hook release lever does not bottom out against 
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the emergency release control cable shield (20, 
figure 4-6; 21, figure 4-7 and 18, figure 4-8). 

( 4) That the emergency release cable and 
lever return to locking position. Observe 
through access door (18, figure 4-5; 16, figure 
4-6; 17, figure 4-7 and 14, figure 4-8). 

I. Safety wire cable turnbuckle (10, figure 
4-5 and 4-6; 11, figure 4-7 and 8, figure 4-8), 
and check security of cable connector ( 4, figure 
4-5 through 4-8), guard pins (12 and 13, figure 
4-5 and 4-6; 13, and 14, figure 4-7 and 10 and 
11, figure 4-8) and pulley brackets. 

4-154A. Rescue Hoist Provisions ( U H-1 B 
Serial No. 64-13902 and subsequent). UH-lB 
helicopters Serial No. 64-13902 and subsequent 
may be equipped with permanently installed 
provisions to accommodate an internal rescue 
hoist. An overload sensing control and a relay 
are located on a shelf on the right-hand side of 
the aft electrical compartment. Three circuit 
breakers for rescue hoist 'TWR", "CONT" and 
"CABLE CUT" are located on the left-hand side 
of the overhead console. A control panel, located 
on the instrument pedestal, necessary electrical 
wiring and floor and roof support plates are 
also included in these provisions. 

4-155. Rear View Mirror. Model UH-lB heli­
copters are equipped with an adjustable rear 
view mirror (16, figure 4-1) located outside the 
forward cabin under the nose door. This mirror, 
when properly adjusted, enables the pilot to 
visually check the operation of the external 
cargo suspension hook. When the helicopter is 
employed on missions which do not require use 
of the external cargo suspension, the rear view 
mirror may be removed to present a clean con­
figuration. 

4-156. Removal - Rear View Mirror. a. Remove 
cover from mirror. 

b. Remove spring pins from adjustment 
handles and remove both handles. Remove 
mirror. 

c. Remove bolts, washer and nuts, which at­
tach braces and support to the structure, and 
remove braces and support as a unit. 

d. Store rear view mirror, braces and sup­
port in upper baggage compartment area, using 
strap, bracket and hardware provided for this 
purpose. 
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4-157. Installation - Rear View Mirror. a. Install 
braces and support to the structure, using pre­
viously removed bolts, washers and nuts. 

b. Position rear view mirror and align 
mounting holes. 

c. Screw adjustment handles through mount­
ing holes. Adjust mirror to desired angle, 
tighten adjustment handles, and insert spring 
pin in threaded ends of handles. 

d. Slide protective cover over mirror. 

4-158. Adiustment - Rear View Mirror. a. Re­
move spring pins and loosen adjustment handles. 

b. Manually adjust mirror to desired angle. 

C-2 
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c. Tighten adjustment handles and insert 
spring pins. 

4-159. Chart and Map Case. This alumi­
num case has a hinged cove1· on top and is 
located on the end of the lower pedestal be­
tween the pilot's and copilot's seats. 

4-160. Removal - Chart and Map Case. Remove 
four screws attaching case to mounting 
brackets and install four attaching screws. 

4-161. Installation - Chart and Map Case. Posi­
tion case on mounting brackets and install four 
attaching screws. 

4-162. Litters-UH-lA. Two litters, with 
support legs on the forward side, are available 
for use in UH-lA helicopters. They may be in­
stalled in the aft portion of the cabin passen­
ger-cargo compartment parallel to, and partial­
ly attached to, the aft cabin bulkhead. These 
litters are arranged one above the other, with 
the lower litter approximately two feet above 
the cabin floor. 

4-163. Removal - UH-1 A litters. a. Release 
catch at bottom of litter rack legs. 

b. Pull pip pins from forward leg braces and 
fold legs inboard. 

c. Pull pip pins attaching litter rack to aft 
cabin bulkhead fittings and remove litter rack 
from helicopter. 

4-164. Inspection - UH-1 A litters. Inspect all 
components for obvious damage and distortion. 
Check fittings at bottom of leg assemblies for 
proper operation. 

4-165. Repair or Replacement - UH-1 A litters. 
Replace litters if damaged or unserviceable. 

4-166. Installation - UH-1 A litters. a. Position 
litter rack on aft cabin bulkhead fittings and 
install pip pins. 

b. Pull legs down and secure leg braces with 
pip pins. 

c. Position legs on floor fittings and push 
down to engage. 

4-167. Stowage - UH-1A litters. a. Release 
catch at bottom of litter rack legs. 

b. Pull pip pins from leg braces and fold 
leg braces and legs inboard. 

c. Pull pip pins from both link assemblies 
and fold the link assemblies outboard, bringing 
the litter channels together. 

d. Secure channels with straps and the litter 
will rest against the aft cabin bulkhead. 

4-168. Curved Stanchion Supported Litters. 
UH-lB helicopters Serial No. 60-3591 through 
60-3619 and 61-686 through 61-803 may be 
equipped with three standard litters, (figure 
4-9) arranged one above the other. The bottom 
litter rests on the cabin floor, while the other 
two, placed directly above it, are supported on 
channel rails extending between, and attached 
to, curved stanchions. 

4-169. Removal- Curved Stanchion Supported 
litters. a. Release litter straps (1, figure 4-9) 
and hook (2) securing lower litter. 

b. Pull pip pins (3) securing litters to litter 
rails (4) and remove litters from helicopter. 

c. Pull pip pins (5) which attach litter rails 
to adjustable rail supports (6) and remove 
supports from stanchion. Remove litter rails. 

d. Release and disconnect forward stanchion 
floor fitting (7) from the floor hold-down 
stud (8). 

e. Pull upward on each stanchion (9), re­
leasing stanchion attachment fittings (10) 
from bulkhead fittings (11) and remove stan­
chion from helicopter. 

f. Remove the strap, buckle and hook as­
sembly (2) from the cargo hold down rings 
just forward of lower litter position at helicop­
ter center line. Also remove the litter straps 
(1) from bulkhead brackets (12) at each 
lower, outboard end of aft cabin bulkhead. 

g. Stow litters, and litter rack components, 
in loose equipment. 

4-170. Inspection - Curved Stanchion Supported 
litters. Inspect litter rails, fittings, stanchion 
and channels for damage and general condi­
tion. Check tie-down bolts and brackets for 
usability for continued service. 

4-171. Repair or Replacement - Curved Stan­
chion Supported litters. Replace litter rails 
fittings, brackets, stanchions or channels if 
damaged or unserviceable. 
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4-172. Installation - Curved Stanchion Supported 
litters. a. Position stanchions (9, figure 4-9) 
parallel to helicopter center line with forward 
stanchion floor fittings (7) over floor hold-down 
studs (8) and aft attachment fittings (10) 
aligned with bulkhead fittings ( 11). 

b. Press down on stanchions (9) to secure 
stanchion floor fittings (7) in floor hold-down 
studs (8) and lock attachment fittings ( 10), 
into bulkhead fittings ( 11). 

1. Litter straps 
2. strap, Buckle and Hook Assembly 
3. Pip Pins 
4. Litter Rails 
5. Pip Pins 
6. Adjustable Rail Supports 

c. Position adjustable litter rail supports on 
each stanchion at the same relative heights so 
that litters will ride level. 

d. Align hole in each rail support (6) with 
relative hole through stanchion (9) and attach 
rail support to stanchion by inserting pip pin 
(5) through rail support and stanchion. 

e. Place each rail ( 4) in position between 
stanchion (9), resting on top of rail supports 

7. Floor Fitting 
8. Floor Hold Down Stud 
9. Stanchion 

10. Stanchion Attachment Fitting 
11. Bulkhead Fittings 
12. Bulkhead Brackets 

Figure 4-9. Curved stanchion supported litters 
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(6). Align holes in ends of rail supports with 
holes in angles on bottom ends of litter rail and 
attach by installing pip pins ( 5). 

f. Install litter straps (1) in bulkhead 
brackets (12) at each lower, outboard end of 
aft cabin bulkhead. Attach strap, buckle and 
hook assembly (2) to cargo hold-down rings 
just forward of lower litter position on each 
side of helicopter center line. 

g. Position litters on litter rails and secure 
with pip pins (3). Secure lower litter at ends 
with litter straps (1), and at forward center 
with strap, buckle, and hook assembly (2). 

4-173. Vertical Stanchion Supported Litters. 
UH-lB helicopters Serial No. 62-1872 and sub­

sequent may be equipped with three litters. 
The bottom litter in this arrangement rests 
on the cabin floor with the other two above it. 
These litters are held in adjustable brackets at­
tached to tracks on the aft cabin bulkhead and 
to two vertical stanchions on the forward side. 

4-174. Removal - Vertical Stanchion Supported 
litters. a. Release litters from adjustable 
brackets (1, figure 4-10) and remove from 
helicopter. 

b. Release and disconnect stanchion floor 
fitting (2) from floor hold-down studs (3). Re­
move stanchions (4) from receptacles (5) in 
cabin roof. 

d. Pull pip pins (6) attaching adjustable 
brackets and collars (1) to stanchions (4) and 
slide brackets and collars off stanchions. 

d. Pull pip pins (6) attaching adjustable 
brackets and litter tracks to brackets (7) at 
each lower, outboard end of aft cabin bulkhead, 
and remove brackets and tracks. 

e. Pull four spring loaded pins (8) on each 
upper track assembly (9) to release track and 
adjustable brackets from aft cabin bulkhead 
brackets (10). Remove track and adjustable 
brackets as a unit. 

f. Stow litters, and all removed items, in 
loose equipment. 

4-175. Inspection - Vertical Stanchion Supported 
litters. Visually check all components for general 
condition and suitability for continued service. 
Check litter track pin spring for a maximum 
load of 6.1 pounds at a compressed length of 
0.41 inch. 

4-176. Repair or Replacement - Vertical Stan­
chion Supported litters. Replace litters, brackets, 
tracks or stanchion if damaged or unservice­
able. Replace spring failing inspection require­
ment above. 

4-177. Installation - Vertical Stanchion Supported 
litters. a. Position upper litter track (9, figure 
4-10) and adjustable bracket combination on 
upper aft cabin bulkhead fittings (1-0), and 
attach by inserting spring loaded pins (8) on 
track into receptacles in bulkhead fittings. 

Note 

Each track has four spring loaded 
pins. Be sure that all four pins, on 
each track, are properly seated in 
bulkhead fitting receptacle. 

b. Position lower litter track and adjustable 
bracket combinations on brackets (7) at each 
lower, outboard end of aft cabin bulkhead, and 
attach by inserting pip pins (6). 

c. Slide three adjustable bracket and collar 
combinations (1) on each stanchion (4). 

d. Position upper end of stanchions (4) in 
roof receptacles (5) and floor fittings (2) over 
floor hold-down studs (3). Press down on 
stanchion to lock fittings in studs. 

e. Position adjustable bracket and collar 
combinations (1) on stanchions (4) in line 
with bracket and collar combinations previous­
ly installed on aft cabin bulkhead, and attach 
to stanchions by inserting pip pins (6) through 
collars and stanchions. 

f. Secure litters in adjustable brackets be­
tween stanchions and aft cabin bulkhead. 

4-178. First Aid Kit. Aeronautical type first 
aid kits are installed in the UH-lA and UH­
lB helicopters. A single kit is installed at the 
top of the aft cabin bulkhead, at approxi­
mately helicopter center line, in UH-lA heli­
copters. In UH-lB helicopters three first aid 
kits are available for emergency use. One kit 
is located on the center door post. The other 
two are located, one each, on the left- and right­
hand sides of the cabin roof above the center 
door posts. These kits are attached by snap 
type fasteners and are easily removed by pull­
ing them from the fasteners. 

4-179. Removal - First Aid Kit. Pull outward 
on kit to release from snap fasteners. 
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4-180. Installation - First Aid Kit. Position kit 
on snap fasteners and push to engage fasten­
ers. 

4-181. Fire Extinguisher. All helicopters are 
equipped with a monobromotrifluoromethane 
fire extinguisher pressurized with either nitro­
gen or air. This fire extinguisher is located in 
a hanger bracket which is attached to the left­
hand side of the instrument pedestal. 

Warning 

Monobromotrifluoromethane is a solid 
agent, but smoke fumes are toxic. 
A void breathing fumes at all times. 

4-182. Removal- Fire Extinguisher. a. Loosen 
retaining clamp from around upper section of 
the extinguisher by pulling the hinged lever 
aft. Tension on the extinguisher will be re­
leased so that the catch on the hinged lever 
will be disengaged from the attaching ring. 

b. Grasp the. fire extinguisher by the handle 
and remove from the hanger bracket. 

c. Remove screws, washers and nuts attach­
ing hanger bracket to left-hand side of instru­
ment pedestal and remove hanger bracket. 

4-183. Inspection - Fire Extinguisher. a. Pres­
sure gage reading should be 380 psig at 86°F. 

b. All fire extinguishers should be weighed 
every six months to determine that they are 
fully charged. The fully charged weight of fire 
extinguisher should not be less than four ounc­
es below the gross weight stamped on the 
nameplate. If this weight is not met the ex­
tinguisher should be recharged. 

4-184. Installation - Fire Extinguisher. a. Posi­
tion hanger bracket on left-hand side of instru­
ment pedestal, or left-hand pillar post, and 
install attaching nuts, washer and screws. 

b. Position fire extinguisher in hanger brack­
et with extinguisher handle opposite bracket. 

c. Hook the latch of the retaining clamp 
handle through ring on inboard section of the 
retaining clamp, Force free end of clamp han­
dle to the left and forward. This will close the 
clamp and secure the fire extinguisher in the 
hanger bracket. 

4-185. Paratroop Static Line Cable. A para­
troop static line cable may be installed on the 

center of the aft cabin bulkhead. This instal­
lation consists of a cable (1, figure 4-11) a 
compression tube (2), attach plates (3), fitting 
(4) and attaching hardware. 

4-186. Removal - Paratroop Static Line Cable. a. 
Remove cotter pins and washer attaching cable 
(1) to fitting (4) and remove cable. 

b. Remove nuts, washers and bolts securing 
attach plates (3) to fittings ( 4) and remove 
attach plates. 

c. Remove bolts and washers securing fit­
tings ( 4) to aft cabin bulkhead and remove 
fittings and compression tube (2) from bulk­
head. 

d. Remove nuts (5) and washers on end of 
compression tube (2). Remove pins (6) from 
compression tube and separate tube from 
fittings (4). 

4-187. Inspection - Paratroop Static Line Cable. 
Visually inspect all components for damage 
and general condition. 

4-188. Repair or Replacement - Paratroop Static 
Line Cable. Replace damaged or unserviceable 
components. 

4-189. Installation - Paratroop Static Line Cable. 
a. Install nut (5, figure 4-11) lock-washer and 
flat washer on compression tube, (2). Position 
fittings (4) on compression tube. Align holes in 
tube and fittings and insert pins (6). 

b. Position static line cable (1) on pins (6) 
and install washers and cotter pins. 

c. Install flat washer, lock-wash-er and nut 
(5) on end of compression tube. 

Note 

Passenger seat back tube must be 
removed or folded up against aft cabin 
bulkhead before installing paratroop 
static line cable. 

d. Position compression tube (2) and fittings 
( 4) to aft cabin bulkhead and install attaching 
washers and bolts. Tighten both nuts (5) on 
compression tube against fitting. 

e. Position attach plates (3) to fittings (4) 
and install bolts, washers and nuts. 

4-190. Manual Emergency Jettison Controls. 
A series of cables, actuated by a manually 
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figure 4-11. Paratroop static line cable 

operated jettison lever located beside the pilot's 
seat, enables the pilot to mechanically jettison 
externally carried kits and equipment. Both 
left-hand and right-hand equipments are jet­
tisoned simultaneously. These cables are 
equipped with adjustable fittings which facili­
tate final rigging and adjustment. 

4-191, Operational Check - Manual Emergency 
Jettison Controls. a. Place emergency release 
lever assembly (13, figure 4-12) in full forward 
position. 

b. Make certain that the mechanical release 
actuating lever is in the fu11 down (locked) 
position. · 

c. Loosen attaching parts of upper guard 
tube (5) and slide guard tube down over lower 
guard tube (6) to expose barrel (7). 

d. Adjust cable barrels to obtain a 1.30 inch­
es dimension between the inside edge of lower 
helicopter skin and center of the terminal on 
the inboard end of the lower cable assembly 
(1). (See View A.) 
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Note 

The 1.30 inches dimension is to be 
held when the system is in full locked 
(armed) position. 

e. Safety wire all cable barrels. 

f. Slide upper guard tube (5) up from lower 
guard tube (6) and tighten attaching parts. 

4-192. Removal - Manual Emergency Jettison 
Controls. a. Remove access plate from lower 
fuselage skin below external stores forward 
support beam. 

b. Disconnect inboard end of lower cable 
assembly (1, figure 4-12) from quick discon­
nect on outboard end of emergency jettison 
cable assembly. 

c. Remove grommet (2) from fuselage skin 
and pull lower cable assembly (1) outboard. 

d. Remove cotter pin, washer and flat head 
pin attaching cable assembly (3) to mechanical 
release actuating lever. 
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Figure 4--12. Manual emergency jettison controls 

e. Remove cotter pins, pins, nuts, washers 
and bolts holding pulleys in pulley brackets 
( 4) and remove pulleys. 

f. Remove nuts, washers, screws and clamps 
attaching upper (5) and lower (6) guard tubes 
and remove guard tubes. 

g. Remove cable assemblies and cut safety 
wire at barrel (7) to separate. 

h. Remove cotter pins, pins, nuts, washers 
and bolts holding lateral release cable pulleys 
(8) in pulley brackets and remove pulleys. 

i. Remove three cotter pins, washers and 
flat head pins attaching cable assemblies to 
bellcrank (9). Remove two lateral release cable 
assemblies (10) and cut safety wire on barrels. 

j. Remove cotter pin, nut, washer and screw 
attaching bellcrank (9) and remove bellcrank. 

k. Remove nuts, washers, spacers, screws and 
clamps attaching cable guard (11) to pedestal. 
Remove cotter pin and pin attaching longitudi­
nal release cable (12) to emergency release 
lever assembly (13). Remove cable guard and 
grommet (14). 

I. Remove cotter pins, pins, nuts, washers 
and bolts holding longitudinal release cable 
pulleys (15) in pulley brackets and remove 
pulleys. 

m. Remove fairlead (16) and six grommets 
(17) which guide longitudinal release cable (12) 
and remove release cable. 
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n. Remove cotter pin, nut, washer and clevis 
bolt attaching lever assembly (13) to support 
assembly ( 18). 

o. Remove three nuts, washers and bolts 
attaching support assembly (18) to pedestal 
and remove support assembly. 

4-193. Inspection - Manual Emergency Jettison 
Controls. Visually inspect all pulleys and grom­
mets for excessive wear and damage; all cables 
for broken or frayed wires and other com­
ponents for general condition and suitability 
for continued service. 

4-194. Repair or Replacement - Manual Emer­
gency Jettison Controls. a. Replace worn or 
damaged pulleys and grommets. 

b. Replace frayed and unserviceable cables. 

c. Replace unserviceable components. 

4-195. Installation - Manual Emergency Jettison 
Controls. a. Position support assembly (18, fig­
ure 4-12) on pedestal and install three attach­
ing bolts, washers, and nuts. 

b. Position emergency release lever assembly 
(13) on support assembly (18) and install at­
taching clevis bolt, washer, nut and cotter pin. 

c. Thread longitudinal release cable ( 12) 
through bulkhead openings and install fairlead 
(16) and grommets (17). 

d. Position longitudinal release cable pulleys 
(15) and cable (12) in pulley brackets and 
install attaching bolts, washers, nut, pins and 
cotter pins. 

e. Thread forward end of longitudinal release 
cable (12) through cable guard (11) and attach 
to emergency release lever assembly (13) by 
installing pin and cotter pin. 

f. Position cable guard (11) and install 
grommet (14) and attaching clamps, screws, 
spacers, washers and nuts. 

g._ Position bellcrank (9) and install attach­
ing screw, washer, nut and cotter pin. 

h. Position aft end of longitudinal release 
cable (12) and inboard end of lateral release 
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cable assemblies (10) on bellcrank (9), and 
attach with flat head pins, washers and cotter 
pins. 

i. Position lateral release cable pulleys (8) 
and cable (10) in pulley brackets and install 
attaching bolts, washers, nuts, pins and cotter 
pins. 

j. Position upper (5) and lower (6) guard 
tubes. and install attaching clamps, screws, 
washers and nuts. 

k. Connect external support cable assemblies 
(1 and 3) by means of barrel (7) and thread 
through guard tubes (5 and 6). 

I. Position external support cable pulleys and 
cables (1 and 3) in pulley brackets (4) and 
install attaching bolts, washers, nuts, pins and 
cotter pins. 

m. Connect cable assembly (3) to mechanical 
release actuating lever by installing flat head 
pin, washer and cotter pin. 

n. Thread inboard end of lower cable assem­
bly (1) through opening in fuselage skin and 
install grommet (2). 

o. Connect inboard end of lower cable as­
sembly (1) to quick disconnect on outboard 
end of emergency jettison cable assembly. 

4-196. Tail Boom. The tail boom is attached 
to the forward fuselage, at station 193.00, by 
four bolt, washer, nut combinations. Compon­
ents of the tail boom, which require considera­
tion by organizational personnel, include the 
tail rotor drive shaft doors, access doors and 
inspection plates, synchronized elevator, ver­
tical fin fairing and the tail skid. 

4-197. Inspection -Tail Boom. Inspect tail boom 
for damaged skin, fittings and general condi­
tion. 

4-198. Repair or Replacement-Tail Boom. Re­
pair tail boom skin (refer to TM 55-405-4.) 

4-199. Miscellaneous Tail Boom Access 
Doors. Access to various internal areas of the 
tail boom is provided by strategically located 
access doors. (See figure 4-2 and 4-3.) These 
doors are attached to the structure by hinges, 
and are secured in the closed position by means 
of a latch or latches. 
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4-200. Removal - Miscellaneous Tail Boom Ac­
cess Doors. Release latch, or latches, and re­
move hinge pins attaching door to structure. 

4-201. Inspection - Miscellaneous Tail Boom Ac­
cess Doors. Inspect doors, hinges and latches 
for wear or damage. 

4-202. Repair or Replacement - Miscellaneous 
Tail Boom Access Doors. Replace damaged hing­
es, latch and doors. 

4-203. Installation - Miscellaneous Tail Boom 
Access Doors. Position door in opening and insert 
attaching hinge pin. Close door firmly, forcing 
latch to lock. 

1. Drive Shaft Doors 
2. Access Panels 
3. Synchronized Elevator 
4. Vertical Fin Fairing 
5. Tail Skid 

l 
d) 

4-204. Drive Shaft Doors. The tail rotor 
drive shaft is enclosed by three doors, (1, figure 
4-13) two of which are located between the 
tailpipe fairing and the 42 degree gear box. 
The third door encloses the drive shaft be­
tween the 42 degree gear box and the 90 degree 
gear box. These doors are hinged along the 
right-hand side, and are secured, in the closed 
position, by snap fasteners on the left-hand 
side. 

4-205. Removal - Drive Shaft Doors. a. Discon­
nect snap-fasteners along left side of door, and 
swing door to open position. 

b. Pull hinge pin on right side of door, and 
remove door from tail boom. 

204200-22 

Figure 4-13. Typical tail boom 
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4-206. Inspection - Drive Shaft Doors. Inspect 
doors for cracks, dents or damage; hinges and 
fasteners for wear and damage. 

4-207. Repair or Replacement - Drive Shaft 
Doors. Replace worn or damaged hinges and 
fasteners. Repair doors. (Refer to TM 55-
405-4.) 

4-208. Installation - Drive Shaft Doors. a. Posi­
tion door on tail boom and install hinge pin on 
right-hand side. 

b. Close door and secure snap fasteners. 

4-209. Tail Boom Inspection Plates. Inspec­
tion plates are provided as necessary in the 
tail boom for fast, efficient inspection and 
maintenance of the helicopter. 

4-210. Removal - Tail Boom Inspection Plates. 
Remove screws attaching inspection plate to 
structure and remove plate. 

4-211. Installation - Tail Boom Inspection Plates. 
Position inspection plate in proper opening and 
attach to structure with screws. 

4-212. Vertical Fin Fairing. The vertical fin 
fairing is located at the junction of the vertical 
fin and tail boom, and provides access to the 
tail skid attachment point. 

4-213. Removal - Vertical fin fairing. Remove 
screws attaching fairing, and remove fairing 
from helicopter. 

4-214. Inspection - Vertical fin fairing. Inspect 
fairing for cracks and damage. 

4-215. Repair or Replacement - Vertical fin 
fairing. Repair fairing in accordance with TM 
55-405-4. 

4-216. Installation - Vertical Fin fairing. Position 
fairing on helicopter and install attaching 
screws. 

4-217. Synchronized Elevator. (UH-lA and 
UH-lB Serial No. 60-3546 through 64-14100.) 
The synchronized elevator is mounted near the 
aft end of the tail boom. It is controlled through 
a series of bellcranks and control tubes, which 
are joined to the fore and aft cyclic control 
system by a bellcrank located on the aft side of 
the transmission. The fore or aft movement of 
the cyclic control stick changes the angle of 
attack of the elevator, which aids in controlling 
the stability of the helicopter. 
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4-218. Removal - Synchronized Elevator (UH-lA 
and UH-lB Serial No. 60-3546 through 64-
14100.) Remove synchronized elevator as fol­
lows: 

Note 

Holes in elevator section tubes (6, 
figure 4-14) must be aligned and 
drilled on assembly, using pre-drilled 
holes in the horn assembly (3) as 
guides. Only one elevator section (4) 
will be replaced at a time, as new 
section must be aligned with remain­
ing section. Removal procedure for 
both elevator sections is the same. 

a. Remove screws attaching larger access 
panel to tail boom, below elevator assembly, 
and detach access panel. 

b. Disconnect elevator control tube from ele­
vator horn assembly (3). 

c. Remove eight bolts that secure support 
bearing housings (5) to tail boom structure. 

d. Remove two nuts, washers and bolts (1) 
that attach horn assembly (3) to elevator sec­
tion (4). 

e. Remove four bushings (2) from horn as­
sembly (3). 

Note 

Inside of bushing flange is tapped to 
receive a % x 24 thread bolt to be 
used for pulling bushing. 

f. Pull loosened elevator section ( 4) out­
board from horn assembly (3) and support 
bearing housing (5). 

Note 

An exceptionally good bond of Loctite 
between elevator section tube bearing 
surfaces and support bearing (5) may 
result in difficulties in removing ele­
vator section (4). In such cases, the 
use of a soft drift pin (micarta or 
brass) of appropriate size may be re­
quired. Release of bearing housing 
(5) from tail boom structure will al­
low a sufficient amount of play in 
elevator for pressure to be exerted 
outboard, horizontally, or vertically 
as required. 
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figure 4-14. Synchronized elevator (UH-1A and UH-18 Serial No. 60-3546 thru 64-14100} 

g. Place drift pin against inner race of sup­
port bearing and tap drift pin firmly with 
hammer equally all around bearing. Elevator 
section tube will then slip out of bearing. 

Caution 

Exercise care to avoid damage to sur­
rounding tail boom skin, structural 
support, support bearing or shims be­
tween bearing housing and structural 
support. 

Note 

Steady horn assembly (3) inside tail 
boom as elevator section tube is 
slipped out of horn assembly. 

Note 

Removal of old Loctite from parts 
may be accomplished by using a soft, 
nonabrasive scraper and wiping parts 
clean with a soft cloth. 

4-219. Inspection - Synchronized Elevator (UH­
lA and UH-lB Serial No. 60-3546 through 64-
14100). a. Inspect elevator support bearing for 
roughness and wear. 

b. Inspect skin for dents, damage and 
cracks. 

c. Inspect elevators for dents, cracks and 
damage. 
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4-220. Repair or Replacement - Synchronized 
Elevator. (UH-lA and UH-lB Serial No. 60-3546 
through 64-14100) a. Replace unserviceable 
support bearings. 

b. Replace elevator if damaged. 

4-221 . Ins tallation - Synchronized Elevator (UH­
lA and UH-lB Serial No. 60-3546 through 64-
14100). Installation of both elevator sections is 
the same. 

a. Insert the tube of the new elevator sec­
tion (4, figure 4-14) through the support bear­
ing (5) and horn (3). 

Note 

The mm1mum gap between inboard 
edge of elevator section and outside 
skin of tail boom shall ·be 0.18 inch. 

b. Suspend trailing edge of both elevator 
sections (4) downward and align with a 
straight edge. 

c. Maintain 16.932 inches (plus or minus 
0.010 inch) dimension between support bear­
ings (5) (refer to View "A", figure 4-14) by 
shimming equally between bearing fittings and 
support. 

d. Place two bushings (2) opposite each oth­
er in horn assembly (3). Drill 0.265 to 0.272 
inch holes through each side of the elevator 
section tube, using the bushings as a guide. 
Remove the bushings. Drill and line ream the 
holes in the elevator section tube to a finish 
dimension of 0.477 to 0.500 inch. 

e. Remove elevator section (4) from horn 
assembly (3). Treat inner race of the AN200-
KP47B bearing and bearing surface on tube of 
elevator section with Locquic Primer, (item 
118, table 1-1). Apply with a swab and allow 
to dry. This agent is an accelerator which will 
substantially reduce curing time, but is not 
considered mandatory. 

f. Apply Loctite (item 204, table 1-1) to the 
inner race of the bearing. Insert elevator sec­
tion tube into the support bearing (5) but 
leave bearing surface of elevator section tube 
exposed. Apply Loctite to bearing surface of 
elevator section tube and complete insertion of 
tube through support bearing (5) and into 
horn assembly (3). 
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g. Insert bushings (2) in finished holes, and 
install bolts, washers and nuts (1). 

Note 

After completion of step g., above, 
remove excess Loctite compound by 
wiping with a soft, clean cloth. 

h. Check that elevator has no end play, but 
does have freedom of travel. 

i. Attach control tube to elevator horn as­
sembly. 

j. Check elevator rigging. (Refer to para­
graph 9-75.) 

k. Position access panel on bottom of tail 
boom, below the elevator assembly, and install 
attaching screws and washers. 

Note 

Loctite curing time when Locquic 
Primer, (item 118, table 1-1) has been 
used is approximately 30 minutes, at 
75 degrees. Loctite curing time when 
Locquic Primer (item 118, table 1-1) 
has not been used is from 10 to 12 
hours at 75 degrees. 

4-222. Synchronized Elevator (UH-lB Serial 
No. 64-14101 and subsequent). Synchronized 
elevator installation on UH-lB helicopters, Se­
rial No. 64-14101 and subsequent, consists of 
two elevator assemblies, a horn assembly, two 
support sets and attaching hardware. Horn 
assembly is mounted horizontally through 
sides of tail boom, and is secured to structure 
by support sets which serve as bearings for 
rotational movement. Linkage from fore and 
aft cyclic control system on swashplate con­
nects to control arm on horn assembly. Each 
elevator is a horizontal airfoil section built up 
on a spar tube which is inserted into a project­
ing end of horn assembly and is secured by a 
special retaining bolt. 

4-223. Removal - Synchronized Elevator (UH­
lB Serial No. 64-14101 and subsequent). a. To 
remove either elevator; Remove special retain­
ing bolt (1, figure 4-15) and washer to detach 
elevator fitting from lug (2) on horn assembly 
(3). Withdraw elevator (4) straight outboard 
until spar tube (5) is pulled free. 
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2. Mating Lug for Retaining Bolt 
3. Horn Assembly • 
4. Elevator Assembly 
5. Spar Tube 
6. Control Arm 
7. Support Retainers Set 
8. Shims 
9. Shim Set 

10. Tail Boom Bracket 

Note 
Use 205-030-476-5 bolt 
Measure for 2. 71 inches 

~ overall length, torque 
/ 100 to 140 inch-pounds. 

~ 
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Figure 4-J 5. Synchronized elevator (UH- 18 serial no. 64-14101 and subsequent) 

Note 

Horn assembly (3) may be left in 
place unless replacement of compo­
nents is necessary. 

b. To remove horn assembly (3) after re­
moval of both elevators, proceed as follows: 

(1) Remove bolts and washers attaching 
access door to bottom of tail boom below ele­
vator and remove access door. 

(2) Disconnect control tube from arm (6) 
on horn assembly (3). 

(3) At each end of horn assembly (3) in­
side tail boom, remove nuts, washers, and bolts 
holding upper and lower retainers of support 
sets (7) together. 

Note 

Carefully remove support set shims 
(8) from between upper and lower 
retainers and save for re-installation. 

( 4) Remove bolts and washers attaching 
support sets (7) and shim sets (9) to tail boom 
bracket (10). Carefully remove support sets 
(7) and keep in sets with ~upport set shims 
(8) and shim sets (9). 

Note 

Use extreme care in removing upper 
and lower retainers of support sets 
(7) to avoid damage to inner bushings 
which are dry bearing material bond­
ed in place. 
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(5) Remove horn assembly (3) through 
access opening. 

4-224. Inspection - Synchronized Elevator (UH-1 B 
Serial No. 64-14101 and subsequent). a. Inspect 
inner bushings of support sets for roughness 
and wear. 

b. Inspect elevator for dents, cracks, and 
damage. 

c. Visually inspect all components for gen­
eral condition. 

4-225. Repair or Replacement - Synchronized 
Elevator (UH-18 Serial No. 64-14101 and subse­
quen·tJ. a. Replace unserviceable bearings. 

b. Replace elevators if damaged. 

4-226. Installation - Synchron·ized Elevator (UH-
1 B Serial No. 64-14101 an·d subsequent). Install 
synchronized elevator as follows: 

Note 

If horn assembly (3) was not re­
moved, proceed to step e. 

a. Insert horn assembly (3, figure 4-15) 
into tail boom through access opening. Position 
assembly with ends through support brackets 
(10), and with control arm (6) at right of 
center pointing down. 

b. Position shim sets (9) and support sets 
(7) against tail boom bracket (10) and install 
attaching washers and bolts. Peel shims as re­

l quired to obtain 0.005 to 0.030 inch lateral 
chuck of horn assembly (3). 

Note 

Use extreme care in handling retain­
ers of support set (7) to avoid dam­
age to bearing surfaces of bushings. 

c. Install bolts, washers, support set shims 
(8) and nuts in support sets (7). Install a thin 
aluminum washer under head of each bolt and 
under nut. Install shims (8) between upper 
and lower retainers of support set. 

d. · Adjust support set shims (8) to provide 
50 to 70 inch - pounds drag on horn assem­
bly (3). 

e. Disassemble items installed in step c. and 
install additional shims (3) to increase diam­
eter of each support set (7) by 0.0015 to 0.0030 
inch and obtain a slight, even drag on horn 
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assembly (3) rotation without chatter or bind­
ing. 

f. Connect elevator control tube to arm (6) 
of horn assembly (3). 

g. Position spar tube (5) of each elevator 
in end of horn assembly (3). Align elevator 
fitting hole with hole in horn assembly lug (2) 
and install attaching washer and special re­
taining bolt (1). Torque bolt 100 to 140 inch­
pounds. 

Warning 

Be sure to use special retaining bolt, 
Part Number 205-030-476-5. Measure 
bolt for over-all length of 2. 71 inches. 
Use of incorrect bolt may result in 
loss of elevator during flight. 

h. Check synchronized elevator rigging. (Re­
fer to paragraph 9-75.) 

i. Position access door to bottom of tail boom 
below elevator and install attaching washers 
and bolts. 

4-227. Tail Skid. A tubular steel tail skid is 
attached to the bottom aft section of the tail 
boom. The purpose of the tail skid is to .warn 
the pilot of a tail low attitude when landing. 

4-228. Removal -Tail Skid. a. Remove two 
inspection plates from side of tail boom. 

b. Remove nut, bolt and washer attaching 
forward end of tail skid tube, and pull tube 
out through support block. 

4-229. Inspection - Tail Skid. Inspect tail skid 
for nicks, scratches, dents, cracks and local 
permanent buckles. 

4-230. Repair or Replacement- Tail Skid. a. 
Minor nicks, scratches or dents may be pol­
ished out. 

b. Replace cracked or permanently buckled 
tail skid. 

4-231. Installation - Tail Skid. a Insert tail skid 
tube through support block, align holes and 
install attaching bolt, washer and nut. 

b. Position and attach inspection plates. 

4-232. Minor Sheet Metal Repair. Minor 
Sheet metal repair consists only of repairs that 
do not off set the structural integrity or the 
performance of the helicopter. Repair shall be 
in accordance with TM 55-405-4. 
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Section Ill - Empennage Section 

(Not Applicable) 

Section IV - Pylon Section 

(Not Applicable) 

Sedion V - Wing Section 

(Not Applicable) 

Section VI - Alighting Gear 

4-233. Alighting Gear. The skid type land­
ing gear (figure 4-16) consists of two lateral 
mounted, arched cross tubes, which are at­
tached to two formed longitudinal skid tubes 
provided with removable skid shoes. The land­
ing gear structural members are made of 
formed aluminum alloy tubing. The gear as­
sembly is attached to the fuselage structure 
with four clamps, and is easily removed or re­
placed. Two manually retractable, and quickly 
removable, wheel assemblies have been pro­
vided to facilitate ground handling. 

4-234. Landing Gear Skid Shoes. Each land­
ing gear skid tube is equipped with replaceable 
skid shoes, (1, 5 and 6, figure 4-16) the pur­
pose of which are to absorb the wear caused 
by normal ground contacts of the helicopter. 
The use of skid shoes, therefore, prolongs the 
life of the skid tubes. The skid tubes on Model 
UH-lA helicopters each have a forward and 
rear skid shoe (1, figure 4-16). Each skid tube 
used on Model UH-lB helicopters is equipped 
with a short, forward skid shoe (5) as well as 
a long, full length shoe (6) which completely 
protects the bottom of the skid tube. Skid 
shoes are not repairable components. Skid 
shoes which are worn or damaged to such an 
extent that they no longer protect the skid 
tubes should be replaced. 

4-235. Removal - Landin·g Gear Slcid Shoes. a. 
Raise helicopter until skid shoes are clear of 
the ground. (Refer to paragraph 1-57 and fig­
ure 1-9.) 

b. Remove bolts and washers which secure 
skid shoes to skid tube. 

c. Remove skid shoes. 

4-235A. Inspection - landing Gear Slcid Shoes. 
Inspect landing gear skid shoes for damage, 
wear and suitability for continued service. 

4-23•58. Repair or Replacement- Landing Gear 
Slcid Shoes. Replace landing gear skid shoes 
which are considered unserviceable due to 
damage or wear. 

4-236. Installation - Landing Gear Skid Shoes. 
a. Position skid shoes on skid tube and at­
tach with bolts and washers. 

b. Lower helicopter to ground by use of hy­
draulic jacks. 

c. Remove jacks. 

4-237. Landing Gear Skid Tubes. The land­
ing gear skid tubes (2, figure 4-16) are formed 
of heavy aluminum alloy tubing and provide 
stable support for the helicopter when not in 
flight. 

4-238. Removal - Landing Gear Slcid Tubes. a. 
Elevate helicopter from ground. 

b. Remove bolts and washer, which attach 
skid tube saddles to cross tubes, and remove 
skid tubes. 
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1. Skid Shoes (UH-lA) 
2. Skid Tubes 
3. Cross Tubes 
4. Ground Handling Wheels 
5. Fwd Skid Shoe (UH-1B) 
6. Full Length Skid Shoe (UH-1B) 

204050-7 

Figure 4-16. Typical skid landing gear 

4-239. Inspection - Landing Gear Skid Tubes. a. 
Inspect landing gear skid tubes for slight 
scratches, scuffs, nicks and dents. 

b. Inspect skid tubes in area between cross 
tube saddles for scratches, dents and holes. 

Note 

Smooth dents, not exceeding 0.25 inch 
in depth and 1.0 to 1.2 inches in diam­
eter, between the cross tube saddles 
may be disregarded. Scratches, dents 
and holes in the skid tubes forward of 
forward cross tube saddle and aft of 
aft cross tube saddle may be repaired 
at discretion of local maintenance 
officer. 

4-240. Repair or Replacement - Landing Gear 
Skid Tubes. a. Scratches up to 0.03 inch deep and 

1.0 to 1.2 inches long, running directly across 
top of tube between cross tube saddles may be 
polished out. 

b. Scratches more than 0.03 inch deep and 1.0 
to 1.2 inches long running directly across top 
of skid tube shall be repaired by direct support 
personnel. 

c. Dents over 0.25 inch deep and 1.0 to 1.2 
inches in diameter between the -cross tube 
saddles shall be repaired by direct support 
personnel. 

d. Holes in skid tubes shall be repaired by 
direct support personnel. 

e. Replace skid tubes which show excessive 
wear or damage. 
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4-241. Installation - Landing Gear Skid Tubes. 
a. Position skid tube saddles onto correspond­
ing cross tubes. 

b. Align bolt holes in cross tube and saddles, 
and install attaching bolts and washers. 

c. Lower helicopter to ground and remove 
lifting equipment. 

C-1 

4-242. landing Gear Cross Tubes. The land­
ing gear cross tubes (3, figure 4-16) are 
formed of heavy aluminum alloy tubing. Each 
cross tube is attached to the underside of the 
helicopter fuselage in two places by means of 
fitting assemblies. The outer ends of the cross 
tubes are attached to the landing gear skid 
tubes. Some Model UH-1 and UH-lA helicop­
ters may be equipped with the Model UH-lB, 
three inch diameter, aft cross tube. Some Mod­
el UH-lB helicopters, Serial No. 60-3546 
through 60-3619 may be equipped with the 3.25 
inch diameter aft cross tube. Model UH-lB 
helicopters Serial No. 61-686 and subsequent 
will all be equipped with the 3.25 inch diameter 
cross tube. 

4-243. Removal - Landing Gear Cross Tubes. 
Removal and installation is the same for either 
cross tube. 

a. Elevate the helicopter clear of ground by 
use of hoist, if available (refer to paragraph 
1-54), or by use of hydraulic jacks. (Refer to 
paragraph 1-56.) 

Caution 

Observe the following precautions 
while helicopter is on jacks : 

CHAPTER 4 
SECTION VI 

4-40A 
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(1) Preparatory to removing landing gear 
take up slack with hoist. (Refer to paragraph 
1-55, a.) 

(2) All personnel in the immediate area 
shall exercise extreme caution not to bump or 
otherwise disturb the helicopter while it is be­
ing raised on jacks and/or while it is supported 
on jacks. 

(3) Personnel shall not crawl into or onto 
the helicopter while it is being 1·aised and/or 
supported on jacks. 

( 4) Rope off- the area around the helicop­
ter and prominently display warning signs to 
the effect that this HELICOPTER IS ON 
JACKS. 

b. Remove nuts, .washers, bolts and fitting 
assemblies, at four points where landing gear 
is attached to fuselage structure, and lower 
landing gear to the ground. 

c. Remove bolts and washers attaching de­
fective cross tube to upper part of skid tube 
saddles, and remove cross tube. 

4-244. Inspection - Landing Gear Cross Tubes. 
a. Inspect cross tubes for "'light scratches, 
scuffs, nicks, cracks, dents or damage. 

b. Inspect cross tube bearing plates for 
looseness. 

c. Inspect rubber bumper pad on landing 
gear retention cap assemblies for looseness. 

d. With landing gear installed on helicopter, 
inspect cross tubes for proper deflection, as 
follows: (See figure 4-17.) 

(1) Position the helicopter on a smooth 
surface. 

(2) Raise the helicopter off the surface 
with hydraulic jacks (refer to paragraph 1-56) 
removing all weight from the landing gear. 

(3) Level the helicopter, as described in 
paragraph 1-66. 

( 4) Measure the distance between the 
cross tube bearing plates, and divide that dis­
tance to determine the helicopter's center line. 

(5) Drop a plumb line from helicopter 
center line to ground, or floor, surface. (See 
figure 4-17.) Measure from plumb line to the 
center line of each skid tube at cross tube 
locations. 

0 
WEIGHT REMOVED 

i-----------48"-so··--------+--------

204050-2C 

figure 4-17. Landing gear cross tube deflection 
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Note 

Distance should be 48 inches from 
center line of skid tube to plumb line. 
If distance exceeds 50 inches from 
either cross tube, replace cross tubes. 

(6) Lower helicopter to surface and re­
move hydraulic jacks. 

4-245. Repair or Replacement - Landing Gear 
Cross Tubes. a. Minor scratches, scuffs and 
nicks may be polished out to depth of damage, 
but not to exceed 10 percent of cross tube wall 
thickness. 

b. All other damage requires replacement of 
cross tubes. 

c. Replace cross tubes if deflection dimen­
sion exceeds inspection requirements. 

4-246. Installation - Landing Gear Crou Tubes. 
a. Position aft cross tube assembly mounting 
opening in upper part of aft saddle on left-hand 
skid tube. 

b. Use a 5/16 inch drift punch to align holes 
in aft skid tube saddle with holes in cross tube 
and install five washers and bolts. 

Note 

Do not install the lower inside washer 
and bolt at this time. These items will 
be installed later as attaching parts 
securing the skid shoe to the skid 
tube. 

c. Repeat steps a., and b., above to attach 
the right-hand end of the aft cross tube to the 
aft saddle on the right-hand skid tube. 

d. Repeat steps a., b., and c. above to attach 
the forward cross tube to the forward skid 
tube saddles. 

e. Install landing gear skid shoes. (Ref er to 
paragraph 4-236.) 

f. Raise the landing gear and position the 
cross tube bearing straps in the four support 
fittings on the underside of the fuselage. 
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g. Position a cap assembly across each of the 
four support fittings. The pad of the cap as­
sembly must be facing upward, against the 
underside of the cross tube, with the inden­
tured radius of the pad outboard. Install four 
washers and bolts into permanently installed 
nut plates. Install two bolts, washers and nuts, 
one set on each side next to cross tube. 

Note 

Tighten bolts through cap assemblies 
to a snug fit while aircraft is in a 
hoisted position. Lower aircraft to 
ground; tow forward to settle gear, 
then tighten bolts to proper torque. 

4-247. Ground Handling Wheels. Two man­
ually retractable, and quickly removable, 
wheel assemblies (4, figure 4-16) have been 
provided to facilitate ground handling of the 
helicopter. 

4-248. Removal - Ground Handling Wheels. a. 
Release valve on side of wheel assembly to re­
tract wheels. 

b. Press aft pin from eye bolt and lift wheel 
assembly from skid gear. 

4-249. Inspection - Ground Handling Wheels. 
Inspect all parts for damage, wear and/or dis­
tortion. 

4-250. Repair or Replacement-Ground Handling 
Wheels. a. Repair punctured tires and tubes in 
accordance with TM 55-405-2 and TM 55-405-3. 
Inflate in accordance with paragraph 1-93. 

b. Replace damaged wheels. 

4-251. Installation - Ground Handling Wheels. a. 
Position wheel assembly on skid tube. Position 
forward pin in eye bolt; press forward on han­
dle of aft pin, and lock in place. 

b. Close valve and actuate pump to lower 
w}wels, and lift skid gear clear of surface. 

4-252. Ground Handling Wheel Actuating 
Mechanism. The ground handling w h e e 1 
actuating mechanism consists of a manually 
actuated hydraulic pump assembly, a flexible 
hose assembly and two ram assemblies. Actua­
tion of the hydraulic pump assembly operates 
the ram assembly clevis to move the ram arm 
which is attached to the handling wheel axle. 
(See figure 4-18.) 
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1. Ball- Lock Pin 7. Ram Assembly Arm 
2. Support Rod Assembly 8. Setscrew 
3. Flexible Hose 9. Trunnion 
4. Ram Assembly 10. Pump Cradle Assembly 
5. Pump Assembly 11. Axle Assembly 
6. Lubrication Pin 12. Sleeve 

J I IT 
JJJ 
,,Ml-~~ 

6 .· 
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figure 4-18. Ground handling wheel actuating mechanism 

4-253. Removal - Ground Handling Wheel Ac­
tuating Mechanism. a. Remove ball-lock pin (1,. 
figure 4-18) and support rod assembly (2) 
from handling wheel axle. 

b. Remove ground handling wheel with tire 
and tube. Refer to paragraph 4-248. 

c. Disconnect flexible hoses (3) from ram 
assemblies (4) and tees on pump assembly (5). 
Remove hoses. 

d. Remove cotter pin, washer and lubrica­
tion pin (6) attaching ram assembly arms (7) 
to clevis of ram assemblies (4). 

e. Back out setscrews (8) and remove ram 
assemblies ( 4) from trunnion (9). Remove 
clevis from ram assemblies. 

f. Remove trunnion (9) from pump cradle 
assembly (10). Remove cradle assembly, with 
pump assembly (5), from axle assembly (11). 

4-254. Inspection - Ground Handling Wheel Ac­
tuating mechanism. a. Inspect flexible hose (3, 
figure 4-18) for fraying, breaks, abrasions and 
general condition. Check internal threads. 

b. Inspect all components, including lubrica­
tion fittings, for damage, wear and suitability 
for continued service. 

4-255. Repair or Replacement - Ground Han­
dling Wheel Actuating Mechanism. a. Replace 
unserviceable hose and fittings. 

b. Replace damaged or leaking actuating 
mechanism. 
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4-256. Installation - Ground Handling Wheel 
Actuating Mechanism. a. Insert trunnion (9, fig­
ure 4-18) in cradle assembly (10) with thread­
ed openings facing aft. 

Nole 

To prepare a new pump assembly (5) 
and ram assembly ( 4) for installa­
tion, remove pipe plug on each and 
drain original fluid. 

b. Install ram assembly (4) on each end of 
trunnion (9) to bottom out in hole. Back off 
until hydraulic outlet is directed down. Secure 
ram assemblies (4) with setscrews (8). 

c. Position ram assembly arm (7) on sleeve 
(12). Insert axle assembly (11) and secure 
with bolts. Insert sleeve and axle combination 
through cradle assembly (10) and install ram 
assembly arm on opposite end. 

Note 

Ram assembly arm (7) must be 1.98 
inches forward of axle center line. 
(See figure 4-19.) 

d. Install ram assembly clevis. With ram 
fully extended, adjust clevis to hold 1.48 
inches dimension. (See figure 4-19.) 

e. Position support rod assembly (2) on 
clevis pin and install ball lock pin (1). 

f. Connect flexible hoses (3) to ram assem­
blies (4) and tees on pump assembly (5). 

g. Service in accordance with instructions 
contained in paragraph 1-95. 

h. Install ground handling wheels with tires 
and tubes. (Refer to paragraph 4-251.) 

AB - CENTER OF AXLE 
XY - CENTER OF CLEVIS BOLT 
CD - CENTER OF WHEEL HUB 
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Figure 4-19. Positioning ground handling wheel and ram clevis 
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CHAPTER 5 

POWER PLANT AND RELATED SYSTEMS 

Sedion I - Scope 

5-1. Scope. The purpose of this chapter is to 
provide all essential information for mainte­
nance personnel _to accomplish organizational 
maintenance on the complete power plant and 
related systems. This information· includes a 
detail description and chronological instruc­
tions as to methods and procedures. It also in-

eludes the special tools and equipment re­
quired for accomplishment of these mainte­
nance phases in accordance with the Mainte­
nance Allocation Chart. Special tools required 
for performance of organizational maintenance 
will be found in TM 55-1520-211-20P, Repair 
Parts and Special Tools List. 

Section II - Power Plant 

5-2. Power Plant. Power plant installation 
consists of a shaft turbine engine, horizontally 
mounted above a service deck behind main 
rotor pylon, with adapting parts and connec­
tions to fuel, oil, electrical, instrument, and 
engine control systems. (Figures 5-1, 5-2, and 
5-S.) A hinged cowling panel at each side pro­
vides access to engine compartment between 
forward and rear firewalls. Exhaust area, at 
rear end, is covered by a removable fairing. Air 
intake and drive shaft to main transmission 
are under forward cowling, and are also pro­
tected by an induction baffle and screen which 
have removable sections for access. Hoses and 
electrical cables between engine and fuselage 
have quick-disconnect couplings. Other connec­
tions, such as control linkages, firewalls, drive 
shaft couplings and engine mounts, have simple 
and rapid means of attachment so that engine 
with its fittings can be consiqered a quick­
change assembly. 

5-3. Engine. Five engine models are used on 
helicopters covered by this manual. UH-IA 
helicopters are equipped with T53-L-1A en­
gines. UH-lB helicopters are equipped with 
T53-L-5, T53-L-9, T53-L-9A, or T53-L-ll en­
gines. 

Note 

The suffix "A" after the engine serial 
number identifies T53-L-ll engines 
that have the improved output reduc­
tion carrier and gear assembly. 

5-4. Engine Orientation. (See figures 5-4 and 
5-5.) All directions and locations of equipment 
on or around the engine will be stated as viewed 
from rear of engine looking forward. General 
size, shape, main sections arrangement, and 
output shaft rotation are alike for all engine 
models. The T53-L-1A engine differs from 
other models as to size and design of inlet 
housing, reduction gearing, arrangement of ex­
ternal parts, and internal parts of the combus­
tion section. The four engine models used on 
UH-IB are successively improved versions of 
a single basic configuration, but differ in some 
aspects of performance and in certain internal 
and external details. Where such differences 
affect maintenance proc~ures, detailed inf or­
mation is provided in instructions. 

5-5. Engine Description. Basic engine consists of 
an inlet housing and reduction gear section, an 
axial-centrifugal compressor, a diffuser, a com­
bustion chamber, a first-stage turbine driving 
the compressor, a second-stage turbine driving 
a power shaft, and an exhaust diffuser. Fuel 
control, starting and ignition, lubrication, and 
air systems are separately discussed in detail. 
Considered functionally the engine is made up 
of two mechanically independent groups: The 
gas producer turbine and associated compon­
ents, commonly designated as nl on charts and 
other references; and the power turbine and as­
sociated components, designated as nil. 
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1, Intake Screen Fasteners 
2. Access to Drive Shaft Coupling 
3. Droop Compensator Control Tube Bolt 
4. Forward Hoist Point 
5. Transmitter Support Assembly 
6, Power Lever Control Rod Bolt 
7. Rear Hoist Point 
8. Firewall Brace Rod Pins 
9. Cowling Hinge Pins 

10. Access to Tailpipe Hose Coupling, Anti-
Collision Light and Antenna Connectors 

11. Tailpipe Fairing Fasteners 
12. Upper Firewall Fasteners 
13. Fire Detector Wiring Connectors 
14. Combustor Drain Valve and Fuel Control Seal 

Drain Hose Coupling 

15. Main Electrical Cable Connector 
16. Fuel Control Inlet Hose Coupling 
1 7. Starter Cable Connector 

204200-18 

18, Starter Pad Seal Drain Hose Coupling 
19. Oil Pump Return Hose Coupling 
20. Oil Cooler Fan Drive Shaft Coupling 
21. Forward Mount Tube Bolt 

Figure 5-1. UH-1 A Power plant installation - LH side (typical (Sheet 1 of 2J 
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22. Mount Trunnion Bearing Cap 
23. V-Band Coupling 
24. Firewall Beam Pins 
25. Accessory Gear Box Breather Hose 

Coupling 
26. Oil Pump Inlet Hose Coupling 
27. Starter Cooling Duct Coupling 

Figure 5- 1. UH- 1 A Power plant installation - RH side CtypicalJ (Sheet 2 of 21 
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1. Intake Screen 
2. Forward Firewall 
3. Firewall Beam Pins 
4. Ice Detector 
5. Droop Compensator Control Tube Bolt 
6. Differential Fuel Pressure Switch 
7. Forward Hoist Point 
8. Linear Actuator 
9. Power Lever Shaft Arm Bolt 

10. Bleed Air Hose 
11. Aft Hoist Point 
12. Firewall Brace Rod Pins 
13. Engine Cowl Door Hinge Pins 

TM 55-1520-211-20 
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14. Fire Detector Wiring 
15. Tail Rotor Drive Shaft Tunnel 
16. Tripod Engine MotJnt 
17. Fuel Control Vent Hose Coupling 
18. Fuel Control Seal and Combustion Chamber 

Drain Hose Coupling 
19. Main Wiring Harness Connection 
20. Starter Wiring Harness Connection 
21. Fuel Inlet Hose Coupling 
22. Main Fuel Filter 
23. Support Tube 
24. Bleed Air Hose Coupling 
25. Oil Return Hose Coupling 

Figure 5-2. UH- 1 B Power plant installation - LH side ltypicalJ 
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1. Engine Diffuser 
2. Bleed Air Connecting Manifold 
3. Inline Valve 
4. Accessory Gear Box Pressure Hose to Torque 

Pressure Transmitter 
5. Torque Pressure Hose 
6. Low Oil Pressure Warning Switch 
7. Ice Detector Wiring Connector 
8. Engine Inlet Housing to Bellmouth Coupling 
9. Engine Breather Hose Coupling 

1 O. Engine Oil "IN" Hose Coupling 
11. Safety Leg 
12. Support Spring 
13. Tachometer Generator (Ng) 
14. Bipod Engine Mount 
15. starter Generator 
16. Air Bleed Actuator 
17. Starter Generator Cooling Air Exhaust 

Duct 
18. Fire Detector Wiring 

Figure 5-3. UH-1 B Power plant installation - RH side ltypicalJ 
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RIGHT 

FRONT~ 
LEFT 

AIR 
INLET 

INLET 
SECTION 

ACCESSORY DRIVE 
GEAR BOX 

EXHAUST 
DIFFUSER 
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figure 5-4. Engine orientation and main sections diagram 153-L-1 A 
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5-6. Gas Producer Group. Gas producer (nl) 
components include air inlet housing, gas pro­
ducer or compressor rotor assembly (first-stage 
turbine and compressor which are joined to 
form a rotating unit), diffuser assembly, com­
bustion chamber assembly, and accessory drive 
gear box as a driven unit. Speed of gas pro­
ducer rotor is indicated in percent rpm by 
means of a tachometer genera'tor mounted on 
accessory drive gear box. 

5-7. Air inlet housing is a one-piece magnes­
ium casting formed as an inner housing and 
an outer shell with six hollow connecting struts. 
Inner housing contains all reduction gears of 
power train, output bearing support, 'the 
torquemeter assembly, and power take-off 
gears. Outer shell diffuses intake air to com­
pressor and provides mounting for external 
components. Connecting struts provide pas­
sages for anti-icing hot air, oil scavenge return, 
and enclose shafts for gear trains to .external 
components. Entire housing is a main support 
structure, having pads for engine mounting 
and an eye for engine hoisting. 

5-8. Gas producer rotor consists of five axial­
flow compressor rotor stages, a centrifugal im­
peller, and a driving turbine, all mechanically 
joined to form a rotating assembly. Axial com­
pressor is made up of disc and blade assemblies 
alternating with spacers on a rotor sleeve, sup­
ported at front end by No. 1 main bearing and 
attached at rear to centrifugal impeller. Axial 
compressor blades turn between vane assemblies 
attached in . two halves of a cylindrical cast 
magnesium housing. Centrifugal impeller has 
integral blades, and turns within a two-piece 
cast magnesium housing. Diffuser housing be­
tween centrifugal impeller and combustor sec­
tion, is of low alloy steel and functions to slow 
air leaving compressor. Compressor outlet pres­
sure ratio is 6:1 with air inlet pressure. Gas 
producer turbine is a single-stage axial-flow 
assembly, formed of hollow steel blades se­
cured in rim of a steel disc, attached to com­
pressor and supported by No. 2 main bearing. 

5-9. Combustion chamber is formed of stain­
less steel liner, shroud, and deflector assemblies 
supported in cylindrical combustor and dif­
fuser housings. Chamber so formed is termed 
an external-annular reverse flow type, chosen 
to allow compact design of the engine. 

5-10. Accessory drive · gear box, which con­
tains all of accessory gear train, is mounted on 
underside of inlet housing and driven through 
bevel gears from front end of compressor rotor. 

Drive pads are provided on rear of gear box 
for fuel control regulator, starter-generator, 
and gas producer (nI) tachometer generator. 
Front of gear box provides mounting for oil 
pump, and has an unused drive pad with con­
nection for vent line from torquemeter pres­
sure transmitter. All drive shaft gears turn 
clockwise, viewed facing drive pad. Gear box 
also serves as a scavenge oil collector sump, 
kept practically empty by pump. 

5-11. Power rurlJlne Group. The second-stage 
turbine, exhaust diffuser, power shaft, and 
output reduction gearing constitute the power 
turbine (nII) group. This. turbine is supported 
by No. 3 and 4 main bearings in exhaust diffus­
er housing and consists of a steel wheel with 
tip-shrouded blades secured in its rim. Power 
turbine is splined to a power shaft extending 
co-axially 'through open center of compressor 
rotor to drive reduction gears and power out­
put gearshaft at front end of engine. An ex­
ternal gear box, mounted at upper left on inlet 
housing and driven from power shaft, drives 
an overspeed governor of fuel control assembly 
which regulates speed of power turbine. A 
tachometer generator on governor drive gear 
box provides indication in rpm on dual tachom­
eter. 

5-12. Output reduction gearing, contained in 
inner portion of inlet housing, incorporates a 
torquemeter assembly which is the means of 
providing continuous gage indication of torque 
applied on output· gearshaft. This device is a 
grooved plate and ball system working with 
oil pressure, varied according to torque, to an 
external pressure transmitter. On UH-lA, oil 
supply to torquemeter inlet is at system pres­
sure; but on UH-lB, oil supply pressure is in­
creased by a boost pump on overspeed governor 
drive gear box. 

5-13. Engine Principles of Operation. (See figure 
5-6 or 5-7.) Air entering through inlet housing 
is drawn through axial and cen'trifugal stages 
of the compressor, which is turned initially' by 
the starter through the accessory gear box, 
then by the first-stage turbine in normal opera­
tion. Compressed air is directed through vanes 
of the diffuser, with reduction of velocity and 
swirling of air flow to increase its pressure, 
then enters combustion chamber to mix with 
vaporized fuel and form a combustible mixture. 
Initially, fuel is supplied 'through nozzles of 
the starting fuel system and combustion occurs 
when two igniter plugs are energized. There­
after, the starting system is manually deacti-
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Output Reduction Gears 10. Fuel Vaporizers 

Inlet Housing 11. First Stage Turbine 

Axial Compressor Rotor Disc 12. Igniter Nozzles 

Power Shaft 13. Second St~e Turbine 

Centrifugal Compressor Impeller 14. Exhaust Diffuser 

Diffuser Housing 15. Second Stage Turbine Nozzle 

First Stage Turbine Nozzle 16. Sun Gearshaft 

Combustion Chamber Housing 17. Output Gearshaft 

Scoops 

Figure 5-1. Cutaway of typical UH-18 engine 
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vated and combustion is sust.ained by fuel sup­
plied by main fuel system through eleven fuel 
vaporizers in combustion chamber. Expanding 
gases are directed through first-stage nozzle 
and turbine blades, then through second-st.age 
nozzle and power turbine, and out of engine 
through exhaust diffuser. Approximately two­
thirds of the gas energy passing through the 
first-st.age turbine is used to drive the com­
pressor rotor assembly, the rest is used by the 
second-st.age turbine to drive the power shaft. 
Other engine equipment and features are dis­
cussed elsewhere in this section, with systems 
to which they pert.ain. 

5- l 4. Engine Maintenance Precautions. When per­
forming maintenance on engine, the following 
precautions shall be observed. 

Warning 

Do not use cadmium plated tools for 
any procedures outlined in this chap­
ter. Cadmium plating will chip. If any 
of these chips enter the engine they 
will contaminate the lubrication sys­
tem and cause deterioration of mag­
nesium engine parts. 

Warning 

Lubricating oil (item 2, t.able 1-1) con­
tains an additive which is poisonous 
and readily absorbed through skin. Do 
not allow oil to remain on skin longer 
than necessary. 

a. On removal or disassembly of engine 
components, exercise care to prevent dirt or 
other foreign matter entering engine. Caps, 
plugs or temporary covers shall be used to close 
all exposed openings. 

Note 

Do not use tape to seal fuel or oil 
openings. Tape adhesive is soluble in 
fuel or oil and can cause contamina­
tion. 

b. Protect engine from dust and inclement 
weather. When possible, perform maintenance 
in a sheltered area. 

c. Before removing engine components, dis­
connect the wiring harness at the ignition ex­
citer and ground the ignition leads. 

d. Carefully inspect condition of all parts to 
be installed on engine. 

e. Replace removed lockwire, cotter pins, tab­
washers, lock-pins, lock-washer, gaskets and 
packing rings with serviceable parts. 

5-10 

f. In removal of external lines and compon­
ents, brackets will be left in place whenever 
possible to facilitate reinstallation. 

g. When removing or installing engine fuel, 
oil, or air hoses, do not apply torque to the 
narrow hex nut of the sleeve and nipple. Apply 
torque to the wide hex nut only. When loosen­
ing or tightening the wide hex nut, hold the 
nipple or sleeve to prevent twisting of the hose. 

h. When disconnecting electrical connectors, I 
or hose and tube fittings, remove clamps on 
brackets as required to gain slack and avoid 
damage to connectors and fittings. 

5-l 5. Torque Values. a. Apply special torque 
values wherever st.ated or shown in mainte­
nance instructions. 

b. For general applications other than engine 
parts, use standard torque values for aircraft 
structural hardware. 

c. On engine only, where no special torque 
is given, use the following t.able of torque val­
ues provided by engine manufacturer. 

ENGINE HARDWARE TORQUE VALUES 
(inch-pounds) 

HEX BOLTS SLOT HEAD 
SIZE AND NUTS SCREWS 

10-32 40-45 18-20 
7/32-24 65-70 22-25 
1/4 -28 70-95 30-35 
5/16-24 120-165 40-45 
3/8 -24 250-325 55-60 
7 /16-20 400-475 80-90 
1/2 -20 or -13 500-700 100-110 
9,/16-18 750-1000 
5/8 -18 1000-1400 

PIPE THREAD PLUGS 

SQUARE OR 
INTERNAL 
HEX HEAD SLOT HEAD 

BRASS OR 
SIZE STEEL ALUMINUM STEEL 

1/16 35-40 10-15 20-25 
1/8 75-125 30-40 35-50 
1/4 200-250 70-85 60-90 
3/8 300-375 95-110 100-140 
1/2 400-500 140-160 150-200 
3/4 500-600 175-200 200-250 
1 600-700 230-260 250-300 
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ST.RAIGHT THREAD PLUGS 

(Torqued with sealing compound or lubricant) 

SIZE 

1/4 -28 
5/16-24 
3/8 -24 
7/16-20 
1/2 -20 
9/16-18 
5/8 -18 
3/4 -16 
7/8 -14 

1 -14 
1 1/8 -12 
11/4 -12 
1 3/8 -12 
11/2 -12 
1 5/8 -12 
1 3/4 -12 
1 7/8 -12 

2 -12 

HEX HEAD 

75-80 
90-100 

110-125 
125-140 
145-160 
160-175 
175-200 
215-240 
250-275 
300-325 
325-350 
350-400 
400-450 
425-475 
475-525 
500-550 
550-600 
600-650 

Note 

SLOT HEAD 

75-80 
90-100 

110-125 
125-140 
145-160 
160-175 

Fittings being tightened to prescribed 
torque should have dry, clean threads. 

FLARED TUBING "B" NUTS 

TUBING 
OUTSIDE ALUMINUM STEEL 

DIAMETER TUBING TUBING 

3/16 Inch 90 to 100 
1/4 Inch 40 to 65 135 to 150 

5/16 Inch 60 to 80 180 to 200 
3/8 Inch 75 to 125 270 to 300 
1/2 Inch 150 to 250 450 to 500 
5/8 Inch 200 to 350 650 to 700 
3/4 Inch 300 to 500 900 to 1000 

1 Inch 500 to 700 1200 to 1400 

HOSE "B" NUTS 

SIZE TORQUE 

3 
4 
5 
6 
8 

10 
12 
16 

70 to 100 
70 to 120 
85 to 180 

100 to 250 
210 to 420 
300 to 480 
500 to 850 
700 to 1150 

5-16. Engine Stud Torque Values. For engine 
studs, use care in determining exact thread 

size on both ends. Select proper torque value 
for stud type and size. (See figure 5-8.). 

5-17. Lubricants and Sealing Compounds. Unless 
instructions recommend use of special com­
pounds for a particular installation, only those 
listed below shall be used in assembly of en­
gine. 

a. Petrolatum (item 14, table 1-1) for lubri- 1 
eating fuel system packing rings. 

b. Lubriplate (item 15, table 1-1) for low 
temperature applications other than packing 
rings. 

c. Anti-seize compound (item 202, table 1-1) 
for high temperature applications. 

d. Molybdenum disulfide powder (item 203, 
table 1-1) as an alternate for anti-seize com­
pound. 

e. Sealing and retaining compound, Loctite 
Grade A, Red (item 204, table 1-1). 

f. Hydrogenated vegetable shortening (item 
18, table 1-1) or medicinal castor oil (item 19, 
table 1-1) for lubricating oil system packing 
rings. 

g. Pneumatic system grease (item 11, table 
1-1) for lubricating pneumatic system packing 
rings. 

h. Plastilube, Moly No. 3 (item 20, table 1-1) 
as a lubricant for dry splines. 

5-18. Cleaning - Engine Assembly. a. Exterior 
of engine and attached components can be 
cleaned, when thoroughly cool, with dry clean­
ing solvent (item 302, table 1-1). Dry parts 
thoroughly after cleaning. 

b. When sprayed solvents or compressed air 
are used on or around engine, take suitable 
precautions to avoid forcing dirt, solvent, or 
moisture into engine openings, bearings, or 
electrical units or connections. 

5-19. Engine Internal Cleaning to Remove Salt 
Deposits. When an engine has operated in areas 
where air is salt-laden, remove all deposits as 
soon after engine operation as possible. 
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STUDS 

I · 
I 
I 

I 

TYPEX TYPEY TYPE Z 

STEPPED STUD TORQUE VALUES 
(POUND-INCHES) 

THREAD SIZE 
NUT END STUD END 

0.190-32 
0.250-28 
0.3125-24 
0.375-24 
0.4875-20 
0.500-20 
0.5625-18 
0.625-18 

0.250-20 
0.3125-18 
0.375-16 
0.4375-14 
0.500-13 
0.5625-12 
0.625-11 
0.6875-11 

THREAD SIZE 
NUT END STUD END 

0.112-48 
0.138-40 
0.164-36 
0.190-32 
0.250-28 
0.3125-24 
0.375-24 
0.4375-20 
0.500-20 
0.5625-18 
0.625-18 

0.112-40 
0.138-32 
0.164-32 
0.190-24 
0.250-20 
0.3125-18 
0.375-16 
0.4375-14 
0.500-13 
0.5625-12 
0.625-11 

TYPEX 

25 to 30 
50 to 110 

100 to 240 
175 to 475 
250 to 725 
400 to 1150 
600 to 1650 
900 to 240(' 

TYPEY 

50 to 75 
100 to 160 
175 to 325 
250 to 525 
400 to 825 
600 to 1150 
900 to 1700 

STRAIGHT STUD TORQUE VALUES 
(POUND-INCHES) 

TYPE X 

3 to 7 
8 to 14 

18 to 25 
25 to 35 
50 to 95 

100 to 225 
175 to 375 
250 to 650 
400 to 1000 
600 to 1450 
900 to 2000 

TYPEY 

50 to 95 
100 to 225 
175 to 375 
250 to 400 
400 to 700 
500 to 1050 
700 to 1400 

Figure 5-8. Engine stud torque values 

S-12 

TYPE Z 

50 to 165 
100 to 350 
175 to 600 
250 to 1000 
400 to 1500 
600 to 2100 
900 to 3100 

TYPE Z 

50 to 105 
100 to 250 
175 to 400 
250 to 700 
400 to 1100 
600 to 1600 
900 to 2200 

2040(,0-30 
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a. Open engine cowling. Ground igniter 
plugs or disconnect 28-volt DC input lead from 
ignition exciter unit. 

llJb. Disconnect fuel control pressure sensing 
hose from fitting on inlet housing. 

Ille. Disconnect interstage airbleed hose from 
fitting on right side of engine diffuser hous­
ing. Cap open fitting. 

d. Open or remove forward cowling to allow 
access to engine air intake. Check that engine 
is sufficiently cool for internal spraying. 

e. With fuel switches off, use starter to 
motor engine in accordance with operating in­
structions. During engine motoring, spray fresh 
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water into engine inlet housing at l½ to 21/2 
gallons per minute until all visible deposits have 
been removed. Dis'tribute spray so that it 
washes inlet housing struts and water enters 
all inlet duct areas leading to compressor sec­
tion. Allow engine to coast down until com­
bustion chamber drain valve opens and water 
drains out. 

Note 

If temperature is below freezing, use 
anti-detonating injection fluid contain­
ing a 40 percent methanol and 60 per­
cent water mix'ture instead of fresh 
water. 

f. Motor engine again for 15 to 20 seconds, 
to rid combustor of water vapor. 

g. Reconnect ignition and operate engine at 
idle speed to dry out engine. 

h. During engine coastdown, use suitable 
spray nozzle and associated equipment with 
filtered air at 90 psi pressure to spray approxi­
mately one-half gallon of corrosion inhibitor 
(item 310, table 1-1) or equivalent, into the en­
tire engine inle't. If inhibitor is not available, 
use one pint of corrosion-preventive oil (item 
10, table 1-1). 

i. With engine stopped, use nozzle through 
exhaust tailpipe to spray power turbine rotor 
with enough corrosion-preventive oil (item 10, 
table 1-1) to cover blades. 

mj. Reconnect interstage airbleed hose to fit­
ting on engine diffuser housing, and fuel con­
trol pressure sensing hose to fitting on inlet 
housing. 

k. Reinstall or close cowling. 

5-20. Removing Miuile or locket Exhaust De­
posits from Engine. When engine has operated in 
areas subjected ·to missile or rocket exhaust, 
remove all deposits as soon as possible. 

a. Prepare engine for treatment according 
to paragraph 5-19, steps a. through d. 

b. Remove engine intake screen. Wipe the air 
inlet surfaces, all accessible external surf aces 
and all accessible blades in engine with a clean 
cloth dampened with cleaning solvent (item 
302, table 1-1). 

c. Spray the engine inlet and compressor 
with corrosion inhibitor or corrosion-preventive 
oil according to paragraph 5-19, step h. Hoid 
spray nozzle 18 to 20 inches from inlet hous­
ing to apply spray while motoring engine with 
starter to 12 percent nI speed, then allowing 

it to coast down to two percent nI speed. Re­
peat cycle as necessary. 

d. With engine stopped, spray power turbine 
blades with corrosion-preventive oil according 
to paragraph 5-19, step i. 

e. Reconnect engine hoses and reinstall in­
take screen and cowling when treatment of 
engine is completed. 
5-21. Removing Extinguishing Agent Residue From 
Engine. When an engine has been exposed to 
corrosive type fire extinguishing agents, such 
as chlorobromomethane or soda-acid, 'the resi­
due shall be immediately removed from the 
engine. 

Note 

Non-corrosive dry chemical or foam 
deposits should be removed as soon as 
practical, using clean water. 

a. Prepare engine for treatment according 
to paragraph 5-19, steps a. through d. 

Note 

If cleaning procedures would damage 
other equipment or components of air­
craft engine, should be removed for 
cleaning on a stand, using a suitable 
cranking device to tum ·engine. 

b. Prepare a mild alkaline solution, using 
eight ounces sodium bicarbona'te to five gal­
lons water. 

c. Spray o:r: poul'. alkaline solution into engine 
inlet while motoring engine with starter. 

d. With a portion of alkaline solution, wash 
all external engine surfaces affected by the 
extinguishing agent. Wash off solution with 
clean water. 

e. Flush engine internally with about five 
gallons of water introduced through inlet while 
motoring engine with starter, then dry the 
engine and apply corrosion preventives to com­
pressor and power turbine. (Refer to para­
graph 5-19, steps e. through i.) 

f. Reconnect engine hoses and install cowl­
ing. 
5-22. Engine Internal Cleaning with Walnut Shell 
Grit. Use walnut shell grit to clean engine com­
pressor when high exhaust gas temperatures 
or power loss is observed. 

Caution 

Tests have shown that walnut shell 
material may collect behind the tur­
bine segment seal ring and ignite and 
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burn with a resulting local tempera­
ture high enough to anneal the seal 
spring and reduce the eff ec'tiveness of 
the asbestos seal. If this condition oc­
curs, it can be readily observed by 
steady state exhaust gas temperatures 
in excess of limits. No power loss will 
result. Instead, a slight increase in out­
put shaft power will accompany the 
high exhaust gas temperature. 

Note 

I A turbine cylinder seal, Part No. 
1-300-052-01, has been approved for 
field retrofit of T53-L-5/9/9A/ll en-
gines. This seal is less susceptible to 
deterioration than the previously used 
part, due to more effective sealing 
characteristics at lower spring pres­
sure. 

a. Provide 2.5 to 3 pounds of walnut shell 
grit (item 503, table 1-1). Remove any foreign 
object that migh't damage engine. · 

b. Remove forward cowling and access sec­
tion of engine air intake screen. Remove cowl­
ing doors at both sides of engine. 

c. Detach fuel control sensing element and 
cover from left side of engine inlet housing. 
llld. On UH-lB, disconnect fuel -control pres­
sure sensing hose from fitting on inle't housing. 
Cap open fitting. 

e. Disconnect fitting of bleed air hose, which 
supplies e n g i n e air to air-frame-mounted 
equipment, from impeller housing port ( on 
T53-L-1A/5/9 engines) or from exit port of 
adapter on impeller housing (on T53-L-9A'/ll 
engines). Install a cover on open port. Con­
nect an external source of compressed air, regu­
lated at 50 psi, to inlet of oil cooler blower in 
order to operate blower during engine cpera­
tion. 
lllf. On UH-lB, disconnect interstage airbleed 
hoses and prepare for closing of bleed band 
after engine is started. 

(1) On T53-L-5/9/9A engine, disconnect 
air-bleed valve hose from fitting on inlet hous­
ing. Cap hose and fitting on housing. 

(2) On T53-L-11 engine disconnect fuel 
control sensing hose from upper fitting on 
airbleed actuator. Cap actuator fitting. 

(3) On any UH-lB engine, disconnect ac­
tuator pressure hose from fitting on engine 
diffuser housing. Cap diffuser fitting. Connect 
a source of clean compressed air, regulated to 
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not more than 50 psi pressure, to that airbleed 
hose which is normally connected to diffuser 
pressure. 

g. Start and run engine at flight idle speed. 
Be sure that oil cooler blower is being operated 
by compressed air to keep engine oil tempera­
ture within limits. Close interstage airbleed 
band by compressed air applied to actuator. 

Warning 

Keep away from drive shaft and other 
moving par'ts. 

h. Slowly feed approximately one-half pound 
of cleaning grit into engine inlet housing be­
tween two struts. Allow engine to clear itself, 
in approximately one minute. 

i. Repeat step h. at each of the other open­
ings between inlet housing struts. 

Note 

A power check shall be made after 
engine cleaning with \'Valnut shell grit. 
If maximum allowable exhaust gas 
temperature is not exceeded, 'this will 
confirm that no secondary damage to 
the asbestos seal has resulted. 

j. Shut down engine and allow it to cool. 
Remove external sources of compressed air .. 

k. With a flashlight, visually inspect inlet 
guide vanes and first-stage of compressor rotor 
through front of inlet housing. If vanes are 
hot completely clean, swab with a cloth wet 
with trichlorethylene (item 307, 'table 1-1). 
Reinstall intake screen section. 

1. Remove protective caps and covers from 
engine ports and fittings, clean out any accu­
mulated grit residue, and connect engine hoses. 
Attach fuel control temperature sensing ele­
ment on inlet housing. 

m. Install cowling. 

5-23. Spot-Painting On Engine. Scratches or ex­
posed painted areas shall be spot-painted to 
prevent surf ace corrosion. 

5-24. Aluminum - Painted Surfaces. a. Lightly 
sandpaper the area to be spot-painted. 

b. Clean area with trichlorethylene (item 
307, table 1-1) and air dry. 

c. Spot-paint exposed area wi'th heat-resist­
ant aluminum enamel (item 104, table 1-1) or 
equivalent. 
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d. Air dry, or use heat lamp to force-dry in 
humid conditions. 

5-25. Magnesium-Base Alloy Surfaces. The fol­
lowing procedure may be used to remove cor­
rosion and to touch-up all magnesium engine 
parts that have been previously treated. No 
distinction shall be made between areas coated 
with engine gray and areas coated with clear 
epoxy sealant. 

a. Blend nicks, scratches, or reworked areas 
with surrounding metal surface, using a smooth 
s·tone or crocus cloth (item 401, table 1-1). The 
blend shall be smooth arid continuous to pre­
vent possible stress-concentration areas. 

b. Thoroughly clean area to be treated with 
methyl-ethyl-ketone (item 309, table 1-1), or 
acetone (item 311, table 1-1). 

c. With a cotton swab, locally apply chrome 
pickle solution (1.5 pounds sodium dichromate 
(item 821, table 1-1) and 1.5 pints nitric acid 
(item 322, table 1-1), specific gravity 1.42, to 
one gallon of water) to exposed area. Allow 
solution to remain on surface two to five min­
utes, then rinse well with clean water. 

Warning 

Chrome pickle solution is poisonous. 
Do not allow solution to touch skin, as 
its entry through cuts or bruises may 
cause serious illness. Wash any traces 
of solution from skin with soap and 
water. 

d. Dry part with clean cloth, then with 
500-watt heat lamps or equivalent for 5 to 10 
minutes. 

e. Prepare engine gray A.D. epoxy (items 
207 and 208, table 1-1) or equivalent, by mix­
ing equal parts of components A and B. Apply 
one brush coat of mixture over the exposed 
area. 

f. Using 500-watt heat. lamps or equivalent, 
dry part for two hours. Air dry part, at least 
24 hours, until paint is no longer tacky. 

I Ill 5-26. Replacing Miscellaneous Seals. a. If leak 
occurs at pinion bearing housing (1, figure 
5-9) at bottom of accessory drive gear box: 
Open engine cowling doors. Drain trapped oil 
by removing chip detector plug (3). Remove 
three bolts and pull housing from gear bo~ Re­
place packing (2) and install housing, tighten 
and lockwire bolts. 

b. Replace packing ( 4) on chip detector; in­
stall in gear box port and lockwire. 

c. To correct a leak at pad cover (5): Dis­
connect torquemeter transmitter vent hose. Re­
move nuts and washers and pull cover from 
studs. Replace gasket (6). Install cover. Con­
nect hose to fitting on cover. 

d. To correct leak at plug (7) : Remove plug 
and replace packing (8). Install and lockwire 
plug. 

e. To correct leaks at oil pump, replace parts 
in accordance with applicable instructions. (Re­
fer to paragraph 5-189 or 5-192.) 

Ill 5-27. Replacing Starter Drive Pad Seal. (See I 
figure 5-9.) a. Open right engine cowling. Re­
move starter-generator. (Refer to paragraph 
5-247.) Leave gaskets (13 and 15) and support 
(14) in place. 

b. Remove lockwire and six bolts at flange 
of oil seal housing (16). Use two 10-32 puller 
screws to remove housing. Remove screws. Re- I 
move packing (17). : 

c. Place seal housing on an arbor press, and 
use tool LTCTlO0 to press out seal (19) and 
packing (18). 

d. Dip new seal in oil (item 2, table 1-1). 
Place packing (18) and seal in housing and I 
press into place. Install new· packing ( 17) on 
seal housing (16). 

e. Install seal housing assembly into gear box 
drive pad, using tool L TCT511, and secure with I 
six bolts. Lockwire bolts. 

f. Install starter-generator. (Refer to para­
graph 5-248.) Close cowling. I 

Ill 5-28. Replacing Tachometer Drive Pad Seal. I 
a. Open right engine cowling. Remove gas pro­
ducer tachometer generator by pisconnecting 
electrical connector and removing nuts and 
washers which secure unit and gasket (9, fig­
ure 5-9) on drive pad studs. 

b. With two puller 10-32 screws, remove 
flange (10). Remove screws and packing (11). 

c. Place flange assembly on an arbor press. 
Use tool LTCTlOl to remove seal (12). I 

d. Dip new seal in oil (item 2, table 1-1) and 
press into flange using tool LTCT501. Place new I 
packing on flange. 
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1. Pinion Bearing Housing 9. Gasket 16. Oil Seal Housing 
2. Packing 10. Tachometer Drive Flange 17. Packing 
3. Chip Detector 11. Packing 18. Packing 
4. Packing. 12. Seal 19. Seal 
5. Pad Cover 13. Gasket 20. Fuel Control Drive Liner 
6. Gasket 14. SUpport 21. Packing 
7. Plug 15. Gasket 22. Seal 
8. Packing 20401\0-395 

Figure 5-9. Accessory drive gear box seals (T53-L-5/9/9A/11 enginesJ 

e. Install flange assembly over mounting 
studs and into drive pad. 

f. Install gasket and tachometer generator, 
secured by four nuts and washers. Connect 
lockwire electrical connector. Close cowling. 

I UJ 5-29. Replacing Fuel Control Drive Pad Seal. 
(See figure 5-9.) If fuel control assembly has 
been removed, the drive pad seal is then ac-
cessible for replacement. 

5-16 

a. Remove bolts that secure flange of fuel 
control drive liner (20). Use 10-32 puller screws 
to remove liner. Remove screws and packing 
(21). 

b. Place _liner on an arbor press, and use tool 
LTCTl00 to press out seal (22). I 

c. Dip new seal in oil (item 2, table 1-1), and I 
press seal into liner, using tool LTCTl00. 

d. Install packing and liner into drive pad, 
secured with bolts. Lockwire bolt heads. 
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5-30. Trouble Shooting - Engine. A chart of pos­
sible engine troubles, causes, and remedial ac­
tion is included below. Power plant malfunc­
tions may be obvious, or may be of nature 
which is not obvious but which can cause con­
sidel'.Rble damage to engine if not detected. 
Therefore, it is essential that maintenance per­
sonnel have thorough knowledge of exhaust gas 
temperatures, fuel pressures, lubricating oil 
pressures, and other important details of nor­
mal engine performance in order to recognize 
power plant troubles quickly when they occur. 
Having recognized trouble, the mechanic must 
then isolate it by a process of elimination of 
possible causes, beginning with those most 
probable and most readily checked. Thorough 

check of fuel and ignition systems should be 
made for possible leaks and defective wiring. 
Accuracy of exhaust gas temperature indica­
tion system should be checked at once in case 
of engine operating troubles, in which abnor­
mal readings occur, using a Jetcal tester in ac­
cordance with its instructions to test thermo­
couple harness and exhaust gas temperature 
indicator. Correction of trouble may require 
simple repair of faulty installation, replacement 
of an accessory or part, or removal of engine as­
sembly for inspection and repair by a high 
maintenance level. Certain corrective actions 
in chart are beyond the scope of organizational 
maintenance, but are included to preserve con­
tinuity of the trouble shooting task. 

INDICATION OF 
TROUBLE 

1. Failure to crank 

2. Cranking difficulty or 
failure 

3. Failure to start 
a. Igniter plugs not firing; 

no crackling sound when start­
ing system is energized 

b. No s'tarting fuel; no rise 
in exhaust gas temperature 

PROBABLE 
CAUSE 

Low voltage; battery defective 

Faulty electrical system 

Starter motor faulty or 
shaft sheared 

Compressor rotor seized 
by icing 
Internal seizing of compres­
sor or first-stage turbine 

Weak battery or faulty air­
frame electrical system 

Faulty ignition exciter 

Faulty igniter plugs 

Faulty ignition leads 

Starting fuel nozzles or 
manifold clogged or dam­
aged 

Inoperative boost pumps 
or system shut-off valve 

CORRECTIVE 
ACTION 

Replace battery; use auxiliary 
power 
Check circuits, repair connec­
tions or replace faulty units 
Replace starter-generator 

Duct hot air into inlet 

Internal inspection and repair of 
engine compressor or combustor 
sections 

Check for 14 volts minimum in­
put to ignition exciter. Replace 
battery or repair electrical 
circuit if required 
If plugs still do not fire, replace 
ignition exciter 
Disconnect leads from plugs if 
still failing to fire. Attach plugs 
known to be good on leads and 
let hang free. Energize system. 
If spark occurs now, replace old 
plugs. 
If still no spark, replace ignition 
leads. 
With ignition disconnected, dis­
connect starting fuel line from 
manifold. Simulate a start to 
check for flow at open line. If 
there is flow, clean or replace 
starting nozzles or manifold 
If no fuel flow in previous test, 
check fuel supply system opera­
tion. Repair circuits or replace 
faulty units. 
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INDICATION OF 
TROUBLE 

c. No main fuel; engine 
stabilizing at 100°C exhaust 
gas temperature and about 
15 percent nI rpm 

d. In cold weather 

4. Excessive time in 
starting 

5. Hung start; engine 
fails to accelerate be­
yond approximately 30 
percent nI rpm and ex­
haust gas temperature 
rapidly rises toward 
over-temperature limit 

6. Hot start; exhaust 
gas temperature limits 
exceeded 
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PROBABLE 
CAUSE 

Starting fuel solenoid valve 
inoperative 

Clogged strainers in fuel 
control 
Faulty fuel control 

Faulty fuel supply system 

Clogged strainers in fuel 
control, manifold or line 
Faulty fuel control 

CORRECTIVE 
ACTION 

Disconnect starting fuel line at 
valve inlet. If there is flow from 
fuel control, replace solenoid 
valve or repair connections 
If still no flow, clean fuel control 
strainers and replace servo filter 
If still no starting fuel flow, re­
place fuel control 
Check fuel service. Check opera­
tion of boost pumps and system 
shut-off valve, repair circuits or 
replace faulty units. Clean main 
strainer or replace filter element 
Check all fuel strainers and lines 
for restrictions 
With ignition disconnected, dis­
connect main fuel line from 
manifold. Motor engine at 12 to 
16 percent nl rpm to check for 
fuel flow. If no flow, replace fuel 
control 

Wrong fuel Service with correct fuel 
m When using JP-5 fuel on a Connect starting fuel line to el-
T53-L-ll engine and scoopless bow-type fitting of alternate 
T53-L-5/9/9A engines, wrong (unscheduled) starting fuel port 
starting fuel port of fuel control of fuel control. Cap banjo fitting 
being used for temperature on normal (scheduled) port 
below 10°F 

Refer to item 3 

Excessive fuel used for 
start 

Weak battery 

Wrong starting procedure 
Starting fuel solenoid valve 
fails to shut off 

Air inlet obstructed 
Faulty fuel control 

Refer to item 3 

Shut down engine. If necessary, 
motor engine to stabilize ex­
haust temperature. Use proper 
starting procedure 

Replace battery 

Use correct procedure 
Check operation: Disconnect 
starting fuel line from manifold. 
Motor engine with main fuel 
switch on, starting fuel switch 
off. If fuel flows, replace valve 
Clear air inlet 
Replace fuel control 



INDICATION OF 
TROUBLE 

7. Torching start: flames shoot 
from exhaust 

8. Flame-out during start 

9. Idle speed low 

10. Idle speed high 

TM 55-1520-211-20 
C-2 

PROBABLE 
CAUSE 

Wrong procedure: late 
introduction of s'tarting fuel 
Fuel accumulation in tail­
pipe or combustion chamber 

Insufficient starting fuel 

ENGINE GOV switch at 
EMER position, or not 
wired properly, or faulty 
transfer solenoid valve 
Wrong idle speed setting 

Fuel flow restricted 

Power lever control linkage 
rigged incorrectly 
Wrong idle speed setting 

11. Actual nl speed higher than Computation error 
computed speed at maximum 
power lever setting 

12. Actual nl speed lower 
than computed speed at 
maximum power lever 
setting 

13. Low nil speed 

Faulty tachometer 
Wrong maximum speed 
setting on fuel control 
Faulty fuel control 

Computation error 

ENGINE GOV switch in 
EMER position 

Faulty tachometer system 
Power lever control link­
age rigging incorrect 
Fuel flow restricted 
Wrong maximum speed 
setting on fuel control 
Faulty fuel control 
Air leakage and high 
exhaust gas temperature 

Aircraft maximum gross 
weight exceeded 
Wrong governor control 
rigging 
Low nl speed 
Faulty overspeed governor 

CHAPTER 5 
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CORRECTIVE 
ACTION 

Use correct procedure 
I 

Check tailpipe and combustion 
chamber drain lines for obstruc­
tion. Remove and inspect com­
bustion chamber drain valve. 
Replace faulty parts 

Maintain starting fuel longer 
in next start 

Check operation with switch at 
AUTO; repair circuit or replace 
faulty solenoid and valve 

Adjust rigging trim as required I 
Check fuel strainers and lines 

Rig power lever control linkage 

Adjust rigging trim as required I 

Check calculations, ambient 
temperature, use of correct en­
gine data sheet and chart of 
allowable deviation due to temp­
erature 
Replace tachometer or generator 
Adjust rigging trim as required 

Replace fuel control 

Check as in item 11. 

With speed retarded to 60 per­
cent switch to AUTO; speed 
should increase. If defective, re­
pair circuit or replace solenoid 
Replace tachometer or generator 
Check and correct power lever 
control rigging 
Check all fuel strainers 
Adjust fuel control trim as 
required 
Replace fuel control 
Refer to item 16. 

Correct loading 

Correct rigging of linkage to 
governor control arm 
Refer to item 12. 
Replace governor 
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INDICATION OF 
TROUBLE 

14. Excessive droop of 
nil speed 

15. Overspeed nll 

16. High exhaust gas 
temperature during 
steady-state operation 

17. High exhaust gas tem­
perature during acceleration 

18. Exhaust gas temper­
ature fluctuating or not 
indicating 
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PROBABLE 
CAUSE 

Aircraft maximum gross 
weight exceeded 
Droop compensator adjust­
ment wrong 

Low nl speed 

Faulty overspeed governor 
ENGINE GOV switch in 
EMER position or faulty 
transfer solenoid 

High setting of nl speed 

Air inlet obstructed 
Anti-icing valve staying 
open; external loss of air 

Fau.ty interstage airbleed 
band; external loss of air 

Combustion chamber drain 
valve fails to close ; exter­
nal loss of air 

l-0w air flow; dirty com­
pressor 
Faulty exhaust gas temper­
ature gaging system 

Internal loss of air; damaged 
first stage turbine nozzle or 
leaking asbestos seal 
Fuel control not properly 
adjusted 

All probable causes for 
same condition in steady­
state operation 
ENGINE GOV switch in 
EMER position, or trans­
£ er solenoid faulty 

Faulty indicating system 

CORRECTIVE 
ACTION 

Correct loading 

Adjust droop compensator cam 
setting and check rigging of 
linkage 
Refer to item 12 

Replace governor 
Refer to item 9 

Refer to item 11. 

Clear air inlet 
With anti-icing switch at closed 
position and engine operating, 
check for flow of hot air from 
vent holes at forward engine 
mounts. Air flow means valve is 
open. Repair electrical circuit or 
replace faulty valve 
Inspect band for severe bends, 
damage to teflon, teflon separat­
ing from band, and adjustment 
for proper closure. Repair or 
replace band if necessary 
With engine operating, place 
finger over end of drain line. If 
air is felt, valve is open ; repair 
or replace 
Clean engine internally with 
walnut shell grit 
Check system with Jet-Cal 
tester; repair or replace faulty 
wiring or units 
Internal inspection and repair 
of engine combustion section 

Refer 'to item 11 

Refer to item 16 

Ref er to item 9 

Check indicating system with 
Jet-Cal tester. Repair wiring 
or replace faulty units 



INDICATION OF 
TROUBLE 

19. Fluctuatiog. exhaust 
gas temperature, nl and 
nII speeds, and· torque­
meter • pressure 

20. Slow acceleration 

21. Engine surge during 
acceleration 

22. Low torquemeter in­
dication 

23. High torquemeter in­
dication 

24. To!'quemeter response 
slow 

25. No oil pressure 

TM 55-1520-211-2., 
C-2 

PROBABLE 
CAUSE 

Faulty overspeed governor 

Faulty fuel control 

Faulty indicating system 

Refer to item 17 
Faulty fuel control 
Improperly adjusted 
fuel control 

ENGINE GOV switch in 
EMER position, or trans­
fer solenoid faulty 
Fuel control faulty or 
not correctly adjusted 
Interstage airbleed mal­
function 

Faulty pressure indicator 
or transmitter 

Low nI speed 
UJ Low torquemeter boost oil 
pump pressure 

Damaged torquemeter seal­
ing ring 

Faulty pressure transmitter 
or indicator 
UJ Torquemeter valve fails to 
close 

High nI speed 
Main drive shaft binding 

Clogged torquemeter filter 

Loose hose connections 
Oil tank empty or shut-off 
valve closed 
Faulty oil pressure gage 
system 

Oil pump coupling sheared 
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CORRECTIVE 
ACTION 

Replace governor 

Replace fuel control 

Check separate indicating sy&­
tems; repair or replace faulty 
parts 

Refer to item 17 
Replace fuel control 
On T63-L-ll engines replace I 
fuel control; on all other 
engines adjust fuel oontrol 

Ref er to item 9 

Adjust or replace fuel control 

Check operation. Clear any re­
striction in air lines. Replace 
faulty units 

Check by using direct reading 
pressure gages at torquemeter 
and vent connections on engine. 
Replace faulty units. 
Refer to item 12 
Check and adjust torquemeter 
boost oil pump pressure, by in­
structions for oil system 
Internal inspection ·and repair 
of engine reduction gear section 

Refer to item 22 

Try to reseat valve by use of 
compressed air at engine ports, 
by procedure in oil system in­
structions. If this fails internal 
insf)ection and repair of engine 
will be required 
Refer to item 11 
Align drive shaft 

Remove and clean filter I 
Check oil system for leaks 
Fill tank. Test valve operation, 
replace if faulty 
Try direct reading gage at pres­
sure tap on engine oil filter. If 
pressure is indicated, repair cir­
cuit or replace units of ~age 
system 
Replace pump coupling 
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INDICATION OF 
TROUBLE 

26. Low oil pressure 

27. High oil pressure 

28. High oil temperature 

29. Excessive oil con­
sumption. 
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PROBABLE 
CAUSE 

Low oil level 
Faulty oil pressure gage 
system 
Clogged oil filter 
Oil pump inlet fitting in­
correctly installed 
Oil pump relief valve 
setting wrong 

Faulty oil pressure gage 
system 
Oil pressure lines re­
stricted 
Clogged oil fil'ter, bypass 
valve open 
Oil pump relief valve 
setting wrong 

Low oil supply 
Oil cooler blower inopera­
tive 
Obstructed or faulty cooler 
or thermal valve 
Restriction in oil system 

a. Excessive oil in aircraft 
oil tank. 

b. Seals, fittings and lines 

c. Output shaft seal damaged. 

d. Number one main bearing 
seal leaking. 

e. Number three main bear­
ing seal leaking. 

CORRECTIVE 
ACTION 

Service tank 
Ref er to item 25 

Clean filter 
Install fitting correctly 

Adjust oil pressure, or replace 
faulty pump 

Refer to item 25 

Check lines for restrictions 

Clean filter 

Adjust oil pressure, or replace 
faulty pump 

Fill tank 
Repair or replace faulty air line 
or blower 
Clear oil cooler air flow. Replace 
faulty cooler or valve 
Clean oil filter and check all lines 
for restrictions 

a. Drain 'to proper level. 
Ref er to airframe manual. 

b. Tighten or replace fittings 
or lines. Replacement of 
internal seals will be re­
quired of overhaul. 

c. Replace output shaft seal. 
Request assistance from 
field maintenance. 

d. Check for indications of 
oil leakage on inlet guide 
vanes, compressor bleed 
band holes, or mating 
surfaces of compressor 
housings. If evident, 
engine shall be forwarded 
to overhaul for seal re­
placement. 

e. Check for smoke from tail­
pipe and oil stains on rear 
face of power turbine disc. 
Replacement of the second 
stage turbine rotor seal is 
required, if such indica­
tions are evident. Request 
assistance from field 
maintenance. 



INDICATION OF 
TROUBLE 

30. Engine fails to shut-off 

31. Coastdown time of com­
pressor rotor too short 

TM 55-1520-211-20 
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PROBABLE 
CAUSE 

f. Number two bearing aft seal 
leaking. Request assistance 
from field maintenance. 
Check for smoke from tail­
pipe and oil stains on the. 
forward face of first turbine 
rotor and curl. Replacement 
of seal is necessary if such 
indications are evident. 

g. Cracked pressure or scavenge 
oil tubes in air diffuser. In­
dications are same as (f), 
above. Brazing of tubes will 
be required. Request assist­
ance froth field maintenance. 

Faulty fuel system control 
circuits 

Internal binding 
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CORRECTIVE 
ACTION 

Check operation of circuits, 
replace faulty switches or units 

Motor engine to check for noise 
and signs of binding. Refer to 
item 2. 

5-31. Engine Over-Limits Conditions. a. In any 
case where engine is operated over normal 
limits, be sure exact circumstances are recorded 
properly on DA Form 2408-13 (Pilot's and Me­
chanic's Remarks column). 

b. Notify proper authority to ini.tiate action 
for special inspections, when required, to be 
accomplished by qualified personnel. 

pillow blocks and aft deck fittings. A forward 
support tube is bolted to a trunnion fitting on 
left side of engine inlet housing. On UH-lA for­
ward support tube and front leg of tripod are 
on a single deck fitting; on UH-lB, two sep­
arate deck fittings are provided at this location. 
On both models, a flat spring is installed to 
hold bipod upright when engine is removed. 

c. Fuel specified for normal use for each en­
gine model is designated in fuel servicing in­
structions. (Refer to paragraph 1-71.) For 
alternate and emergency fuels refer to TM 55-
1520-211-10 and TB AVN 2. 

5-32. Engine Mounts. (See figure 5-10.) En­
gine is suspended at three points by supports 
made of steel tubing which are attached to 
fittings on service deck. Bipod at right and tri­
pod at left have pillow blocks with hinged ·caps 
to hold bearings of two trunnion fittings in­
~talled on mounting pads at each side of engine 
rfiffuser housing. Left pillow block has a 
bracket for a bellcrank in power lever control 
system, and rear firewall brace rods attach on 

5-33. Inspection - Engine Mounts. a. Inspect en­
gine mount adapters for security, cracks and 
general condition. 

b. Inspect all support arms, brace rods, bipod 
and tripod assemblies for bent, cracked or dam­
aged tubes. Inspect rod end bearings and end 
fittings for suitability for continued service. 

c. Inspect shock mounts for deterioration 
and separation. Inspect housing and retainer 
nut for damaged threads. 

d. Inspect engine mount trunnion for se­
curity and scored or damaged shaft. Check 
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1. Support Spring 
2. Bipod 
3, Pillow Block 
4. Latching Eyebolt 
5. Bearing 
6. Trunnion 
7. Bearing Cap 
8. Bellcrank Bracket 
9. Rear Firewall Brace Rods 

10. Tripod 
11. Support Tube 
12. Forward Mount Fitting (UH-lA) 

13. Forward Mount Fitting (UH-lB) 
14. Cambox Bracket .(UH-lB) 
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trunnion bearing assembly for suitability for 
continued service. Inspect trunnion bearing cap 
and bell crank bracket for security and damage. 

e. Inspect all engine floor mount attaching 
brackets and all fittings for security, cracks 
and general condition. 

f. Inspect aft trunnion bearing (5, figure 
5-10) and upper rod-end bearing on forward 
support tube (11) for maximum allowable 
radial wear of 0.003 inch and maximum allow­
able axial wear of 0.006 inch. 

5-33A. Repair or Replacement - Engine Mounts. 
Replace all parts which do not meet inspection 
requirements. (Refer to paragraph 5-33.) 

Ill 5-34. Interstage Airbleecl System - UH-
1 B. On UH-lB an interstage airbleed system is 
provided on the engine to aid acceleration of 
compressor rotor by automatic release of some 
compressed air through bleed holes around 
exit end of axial compressor housing. A bleed 
band over these holes is operated by a piston­
type actuator, -spring-loaded to open position. 
Closing of band occurs when air pressure taken 
from engine diffuser, is applied to actuator 
piston. 

Ill 5-35. On T53-lr5/9/9A engines, the airbleed 
actuator is controlled by a valve assembly 
which senses the ratio of compressor discharge 
air pressure to inlet air pressure, through hoses 
connected to the diffuser and to the inlet hous­
ing. (Figure 5-11.) With this system, bleed 
band is open during start and acceleration un­
til approximately 7 4 percent nl rpm is reached. 
At this point, the bleed band closes tightly 
over bleed holes and remains closed during 
operation at higher power settings. 

Ill 5-36. On T53-lrll engine, the airbleed ac­
tuator incorporates a relay valve with an air 
pressure connection to the diffuser housing and 
a sensing connection to a controlling valve in 
the engine fuel control assembly. (Figure 5-
12.) In this system the bleed band is open not 
only at speeds below approximatetly 70 percent 
nl rpm, but also in response to transient acce­
leration demands at higher speeds, as directed 
by sensors in · the engine fuel control assembly. 

Ill m 5-37. Operational Checlc of Interstage Air­
bleed on T53-L-11 Engine. Whenever a fuel con­
trol or an airbleed actuator has been replaced 
on a T53-lrll engine, perform this procedure 
to determine proper opening and closing opera­
tion of bleed band. 

Note 

Comparable procedures for T53-lr 
5/9/9A engines are not performed in 
Organizational Maintenance. 

a. Start engine and stabilize at flight idle. 
b. Advance throttle twist-grip gradually un­

til bleed band is seen to close by an observer 
stationed near engine. Note speed at whichl 
closing occurs shall be within limits shown on 
figure 5-13. 

Note 

If throttle control movement is too 
rapid, fuel control will sense accelera­
tion and will delay bleed band closing 
to a higher nI rpm. 

c. Be sure bleed band is closed, then rapidly 
accelerate (jam throttle) to obtain 80 percent 
nI rpm. Observe that bleed band opens during 
acceleration, then clos~s when speed i8 stabi­
lized. 

d. Return throttle very slowly until bleed 
band opens. Note nl speed at which band 
opens. This shall be within 2 to 8 percent of 
speed at which band closed during accelera­
tion. (See figure 5-13) Example: During de­
celeration on a 40°F day, bleed band should 
not open before 70.5 percent, but must open 
before 64.5 percent nl rpm. 

Note 

If throttle movement is too rapid, the 
fuel control will sense a deceleration 
and will delay bleed band opening to a 
lower nI speed. 

e. If bleed band does not operate within 
specified limits, proceed with corrective action 
as required, in the following sequence: 

(1) Disconnect compressor pressure hose 
(6, figure 5-12) from air-bleed actuator. Check 
that hose is free of restrictions. Blow clean 
compressed air through hose to be sure that 
port in engine diffuser is clear. Reconnect hose. 
Repeat steps a. through d. 

(2) Disconnect fuel control sensing hose 
(3) from actuator. Check hose for restrictions. 
With hose connected to fuel control, blow air 
through line to determine that air is bled off 
through fuel control without restrictions. Re­
connect hose. Repeat steps a. through d. 

Nore 

Be sure all connections are tight. 
(3) • If trouble still exists, replace airbleed 

actuator. Repeat steps a. through d. 
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( 4) If further corrective action is neces­
sary, .fuel control will be replaced. Repeat steps 
a. through d. to determine that bleed band 
operates normally. 

llJ 5-38. lemoval - Airbleed Assernblies. a. 
Open engine cowling. 

b. Disconnect and remove both hoses from 
interstage airbleed assP.mhlv. Cap open fittings 
and hoses. 

(1) On T53-L-5/9/9A engines, disconnect 
hoses from unions on airbleed valve assembly, 
from elbow on inlet housing, and from union on 
diffuser housing. (See figure 5-11.) 

(2) On T53-L-11 engine, disconnect pres­
sure hose between engine diffuser and airbleed 
actuator, and sensing hose between actuator 
and fuel control (See figure 5-12.) 

c. If necessary to remove airbleed valve as­
sembly separately on T53-L-5/9/9A engine, 
support the valve assembly (4, figure 5-11) 
while removing four bolts and washers which 
secure it to actuator (5). Carefully remove 
valve, transfer tube (7) and packings. 

d. Support 'the actuator. Remove two bolts 
and washers at upper and lower outboard at­
tachment points, and remove inboard bolt with 
washers and spring. 

e. Pull actuator outward to expose ends of 
bleed band connected to actuator rod and screw. 
Remove two pins to detach bleed band. Remove 
actuator. 

f. Remove nut, washer, and screw to sepa­
rate two sections of bleed band. Remove band 
by sliding each section out through clips. 

llJ 5-39. Inspection -Airbleed Assemblies. a. In­
spec't hoses and fittings for deterioration · and 
damage. 

b. Inspect airbleed actuator for cracks, nicks, 
burrs and wear. Inspect springs for distortion 
and rods for bending. 

c. Inspect teflon tape on upper and lower 
bleed bands for tears, cuts and separation from 
bands. 

d. Inspect bleed bands for worn or elongated 
bushings and for bending that may cause im­
proper seating on compressor housing. 

e. Inspect screw that joins upper and lower 
bleed bands to make sure that it can be in­
stalled flush with or below the surface of the 
inside diameter of the bleed band assembly. 
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llJ 5-40. lepair or leplacement - Airbleed As­
semblies. a. Replace all hoses and fittings un­
suitable for continued service. 

b. If tape separation occurs on either sec­
tion, remove tape from both sections to allow 
use without tape. Proceed as follows: 

(1) Loosen end of tape from band wi'th a 
knife. Grasp end of tape with suitable pliers. 
Carefully hold band so as to avoid deforming 
while rolling back tape until removed. 

Warning 

Use protective garments and avoid 
prolonged breathing of vapors when 
using stripping compounds. 

(2) Remove epoxy resin adhesive residue 
from band by applying paste stripping com­
pound, (item 232, 'table 1-1) or equivalent, with 
a brush. Allow paste to remain at least 20 
minutes or until adhesive has loosened com­
pletely. 

(3) As an alternate method of removing 
adhesive, immerse band sections in a stripping 
solution, (item 324, table 1-1) or equivalent, 
for 20 minutes or until adhesive is loosened. 

(4) Wash band in hot water to remove all 
residue. Air dry. 

(5) After reinstalling airbleed assemblies, 
adjust for proper fit of bleed band to compres­
sor housing. (Refer to paragraph 5-42.) 

c. Replace bleed band assembly if band is 
damaged. 

d. If screw joining upper and lower bleed 
bands cannot be installed flugh wi'th or below 
the surface of the inside diameter of the bleed 
band assembly reduce thickness of screw head 
and height of countersink .in lower bleed band.I 
(iee figures 5-13A and 5-14.) 

llJ 5-41. Installation -Airbleed Assemblies. a. 
Insert bleed band sections through clips from 
right side of engine compressor housing. At 
left side, lap end of upper section over lower 
section, align holes and insert flathead screw 
from inside band. Hold screw while installing 
washer and nut. 

Note 

Make sure that flathead screw is in­
stalled flush with, or below, surface of 
inside diameter of bleed band as­
sembly. 
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WHEN GAS PRODUCER SPEED DECREASES, --
BLEED BAND MUST NOT OPEN BEFORE REACHING : 
THIS LINE : 
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Note 
THE BLEED BAND OPENING AND CLOSING 
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Figure 5-13. Bleed &and open - close limits -153-1.-11 engine 
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Figure 5-13A. Bleed &and screw rework 
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b. Hold actuator at mounting position while 
attaching ends of bleed band to actuator rod 
and actuator screw with pins. 

c. Align actuator to mounting bosses, mak­
ing sure that actuator rod and screw with at-

. tached ends of bleed band are properly within 
actuator housing. Install two bolts, with wash­
ers, in lower outboard and upper mounting 
holes. Finger tighten bolts. 

d. Place spring, with a washer at each end, 
on special bolt and insert in lower inboard 
mounting hole of actuator. Bottom spring­
loaded bolt in tapped hole. 

e. Tighten upper · and lower outboard bolts. 
Lockwire all bolt heads. 

MARK PIN 
CENTERLINE 
AT BOTTOM 
OF TRAVEL 

Note 

205060-27 

figure 5-15. Adiusfing bleed band 
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f. On T53-L-5/9/9A engine, insta]) airbleed 
valve assembly (if separated from actuator) 
and connect hoses as follows: 

(1) Place pacldngs on each end of transfer 
tube (7, figure 5-11) and· insert tube into ac­
tuator port. 

(2) Hold airbleed valve assembly (4) to 
mounting position against actuator, with trans­
fer tube inserted into valve body. 

(3) Guide forked lever of valve onto sleeve 
of controller drive pin, located on actuator rod. 

(4) Secure valve assembly to actuator 
lockwire bolts. 

(5) Connect hose (3) between elbow on 
engine inlet housing and union on upper front 
of valve. Connect hose (6) between unions on 
engine diffuser housing and on lower rear of 
valve assembly. 

g. On T53-L-ll engine connect hoses to ac­
tuator as follows: 

(1) Connect hose (3, figure 5-12) from 
fitting on rear of fuel control to union on upper 
side of actuator relay valve ( 4). 

(2) Be sure sediment strainer (7) is in­
stalled under reducer at front of actuator re­
lay valve housing. Connect hose (6) from fit­
ting on engine diffuser housing. 

h. When a new airbleed actuator is installed 
on T53-L-11 engine, perform an operational 
check. (Refer to paragraph 5-37.) 

g 5-42. Adiusting Bleed Band. Travel of air­
bleed "actuator piston and tightness of bleed 
band should be checked and adjusted after any 
replacement of bleed band or actuator as­
sembly. 

a. With engine not operating, observe piston 
rod through slot in actuator housing. Place a 
mark on actuator housing ·at horizontal center 
line of controller drive pin (on T53-L-5/9/9A 
engine) or open tapped hole (on T53-L-11 en­
gine). For minimum travel limit place another 
mark exactly one inch higher. (See figure 5-
15.) 

b. Disconnect both hoses from airbleed as­
sembly. Connect a source of dry compressed air, 
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regulated at 35 to 60 psig, to fitting that is 
normally connected t.o pressure hose from en­
gine diffuser. 

c. Back off outer nut t.o · end of actuat.or 
screw, leaving at least one full thread showing 
beyond nut. 

d. Actuate piston rod to full travel by plac­
ing finger over open upper fitting of airbleed 
control valve. Check travel of rod to be not 
less than 1.0 inch nor more than 1.2 inch. 

e. Tighten outer nut on actuator screw un­
til bleed band is snug against compressor hous­
ing, as indicated by an increase of torque on 
nut. 

f. Release finger from valve fitting. Tighten 
inner nut on screw. 

g. Repeat step d. If rod travel is still within 
limits, proceed to step j. 

h. If rod travel is below 1.0 inch minimum, 
replace band or actuator assembly, as required, 
and repeat preceding steps. 

C-2 
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i. If rod travel is more than 1.2 inches, con­
tinue to tighten outer nut on actuator screw 
until travel is within limits at 35 to 37 psig 
applied air pressure. 

j. Place finger over valve fitting and increase 
air pressure to 60 psig. 

k. Check clearance with a feeler gage be­
tween compressor housing and bleed band at 
each clip and where band sections join. Clear­
ance shall be 0.001 inch loose to 0.002 inch drag 
fit. 

1. Adjust nuts on · actuator screw as neces­
sary to obtain required bleed band clearance. 

(1) To tighten band, loosen outer nut and 
tighten inner nut. 

(2) To loosen band, loosen inner nut and 
tighten outer nut. 

1. Hose Assembly 
2. Hose Assembly 
3. Bolts 
4. Washers 
5. Accessory Drive Gear Box 
6. Shouldered Bolt 
7. Bolt 
8, Bolt 
9. Washer 

10. Washer 
11. Washer 
12. Accessory Drive Shaft 
13. Packing 

(3) After last adjustment, be sure oppo­
site nut is tight for locking. Lockwire nuts to­
gether. 

m. Release pressure and disconnect regu­
lated pressure air hose. Connect engine hoses 
to airbleed assembly. 

5-43. Accessory Drive Gear Box. The acces­
sory drive gear box contains the accessory 
gear train. It is mounted on the underside of 
the inlet housing and is driven through bevel 
gears from the front end of compressor rotor. 
This gear box also serves as a scavenge oil col­
lector sump, kept practically empty by pump. 

5-44. Removal - Accessory Drive Gear Box. a. 
Disconnect hose assemblies (1 and 2, figure 5-
16) from gear box. 

b. Remove three bolts (3) and washers (4) 
that secure support to rear flange of inlet hous­
ing assembly. 

®-

3 

4 

5 

----

cp 
-~ 

~ 
~-0 

204060-494 

Figure 5- 16. Accessory drive gear box - removal and installation 
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c. Support gear box (5) and remove should­
ered bolt (6), bolts (7 asd 8) and washers 
(9, 10 and 11) that secure gear box to inlet 
housisg. 

d. Remove accessory drive gear box (5) and 
accessory drive shaft (12) from inlet housing. 

5-45. Inspection - Accessory Drive Gear Box. 
Visually inspect accessible seals for evidence 
of leakage. 

5-46. Repair or Replacement - Accessory Drive 
Gear Box. Replace accessible seals when leak­
age is evident. (Refer to paragraph 5-26.) 

5-47. Installation - Accessory Drive Gear Box. a. 
Place new packing (13, figure 5-16) in groove 
around accessory drive of gear box. 

b. Insert accessory drive shaft into accessory 
drive carrier asembly. Use a suitable drift to 
support shaft. 

c. Position accessory drive gear box on en­
gine. Be sure that drive shaft drops and meshes 
with the shaft gear assembly. 

d. Place washers (9, 10. and 11) on bolts (6, 
7 and 8). Insert bolts and tighten finger-tight. 

e. Use holding fixture LTC-T115 to turn gear 
box outer driven gear while checking through 
inlet housing to be sure that compressor rotor 
is turning. This indicates proper meshing of 
drive shaft. 

f. Place washers (4) on bolts (3). Insert 
bolts and tighten finger-tight. 

g. Tighten bolts (6 and 7) to 400 to 475 
inch-pounds torque. 

h. Tighten bolts (8) to 250 to 235 inch­
pounds torque. 

i. Tighten bolts (3) to 100 to 120 inch­
pounds torque. 

j. Lockwire all bolts. 

k. Connect hose assemblies (1 and 2) to ac­
cessory drive gear box. 

Section Ill - Air Induction System 

5-48. Air Induction System. (See figure 5-
17.) Engine intake air enters through inlets at 
top of forward cowling into an induction baffle, 
consisting of panels assembled to form a box 
partially enclosing area between rear of pylon 
supports and forward firewall around inlet 
opening. A ring-shaped intake screen of coarse 
wire mesh covers front end of an intake bell­
mou th, which is mounted in central opening of 
forward firewall and clamped on outer flange of 
engine inlet housing. A gasketed flange on bell­
mouth forms a slip-joint seal with firewall. On 
UH-lA, screen is mounted on front and bell­
mouth on rear of firewall. On UH-lB, bellmouth 
extends forward through firewall, has mount­
ing brackets for ice detector, and screen is 
attached directly on its front end flange. 

5-49. Engine Internal Airflow. (See figure 5-18.) 
Air entering engine passes through compressor 
and is routed to several paths for different 
uses: (1) Anti-icing air is diverted at exit 
from centrifugal impeller into an annular cham­
ber in its housing, to flow forward to inlet 
housing area. (2) Internal cooling and seal 
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pressurization air is supplied from diffuser 
manifold and directed by baffles, deflectors, and 
internal passages to cool power shaft, compres­
sor rotor sleeve, both faces of first-stage tur­
bine wheel, and front face of second-stage tur­
bine wheel. This air also is routed to pressurize 
controlled-gap carbon or positive contact seals 
which are located behind No. 1 main bearing, 
at both sides of No. 2 main bearing on com­
pressor rotor, and ahead of No. 3 bearing on 
power turbine shaft. (3) Main portion of air 
flow from diffuser manifold surrounds com­
bustion chamber and enters it through a com­
plex pattern of scoops, louvers, slots and holes 
to combine with fuel in combustion, to act as 
a flame-fence, and for sufficient cooling to pro­
long service life of parts. 

5-50. Atmospheric air, entering between ex­
haust diffuser and support cone, passes through 
hollow struts of exhaust diffuser to cool No. 
3 and 4 bearing housing and rear face of sec­
ond-stage turbine wheel. 
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Figure 5-17. Engine air induction areas 
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D INTERNAL COOLING AND PRESSURIZATION AIR 

l?\:J AMBIENT COOLING AIR 

[ff}bfl STATIC AIR 

Figure 5-18. Engine internal air flow diagram 

5-51. Portions of engine compressor air are 
also used for other purposes, which are more 
fully discussed in instructions for applicable 
systems. In brief: (1) Anti-icing air is diverted, 
when needed, to flow forward through an ex­
ternal valve and tube to inlet housing area. (2) 
Bleed air is taken off through an external hose 
to drive the oil cooling system blower. (3) On 
UH-lB, an interstage or acceleration airbleed 
system allows regulated escape of some air 
through ports at last stage of axial compressor 
during certain phases of engine operation. 

5-52. Removal - Intake Baffles, Screens, and 8ell­
mouth . (See figure 5-17.) 

a. Open or remove forward cowling and en­
gine cowling. 

b. Remove access sections at upper left of 
intake screen and forward induction baffle panel 
by releasing fasteners. 

c. Remove main drive shaft between engine 
and transmission. (Ref er to paragraph 7-8.) 
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d. Remove induction baffle brace and panels 
by releasing fasteners from brackets on fire­
wall and pylon supports. 

e. Remove intake screen. 

rJ (1) On UH-lA: Remove 18 screws around 
bellmouth at aft side of firewall to remove 
screen assembly from front of firewall. 

Ul (2) On UH-lB, remove screws to detach 
screen assembly from front end of intake bell­
mouth. 

f. Remove intake bellmouth. 

a (1) On UH-lA: Remove V-band clamp 
which secures bellmouth to flange of engine in­
let housing. Withdraw bellmouth from front 
side of firewall. 

Ul (2) On UH-lB : Disconnect and remove ice 
detector. (Refer to paragraph 11-293.) Remove 
V-band clamp to release bellmouth from engine 
inlet housing. Remove screws with washers 
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from back of firewall to release retainer ring 
and bellmouth. Lift bellmouth and tilt lower 
flange forward to withdraw assembly forward 
out of firewall. 

g. Install protective covers on engine inlet. 

5-52A. Inspection - Intake Bellmouth, Screen and 
Baffles. a. Use a strong light beam to visually 
inspect inlet air ducts for oil streaks, foreign 
material, foreign object damage, cleanliness and 
oil seal leaks. 

Caution 

Look for accumulations of dirt con­
forming to contour of air inlet. Build­
up of foreign material may escape the 
attention of inexperienced personnel 
because of windswept contour it as­
sumes. 

b. Visually inspect inlet guide vane through 
air inlet ducts for foreign material and foreign 
object damage. 

Note 

In critical environment areas where 
operational experience shows grass 
and foliage blockage to be a problem, 
it is recommended that this inspection 
be performed before each flight. 

5-52B. Repair or Replacement-Intake Bellmouth, 
Screen and Baffles. Remove all deposits, dirt 
and obstructions. Replace severely damaged 
components. 

5-53. Installation - .. Intake Bellmouth, Screen and 
Baffles. a. Check condition of .flanges, gaskets 
and seals on intake bellmou'th and screen. 

b. Remove protective covers from engine in­
let. 

c. Insert bellmouth through firewall from 
front, align to mating flange on engine inlet 
housing, and secure temporarily with V-band 
clamp. On UH-lB, position ice detector mount­
ing provisions at top. 

d. Attach bellmouth and screen. 

a (1) On UH-lA: Position screen, with ac­
cess opening at upper left, on front of firewall. 
Install 18 screws from back of firewall. 

rn (2) On UH-lB: Position bellmouth ring on 
fron't of firewall. Install screws, with thin wash­
ers under heads, from back of firewall. Posi­
tion screen, with access opening at upper left, 
on front flange of bellmouth and secure with 
screws. 

(3) On all models, before fully tightening 
screws, loosen V-band clamp and make sure 
bellmouth is properly aligned on inlet housing 
flange. Tap around clamp with soft mallet, from 
middle toward each end, 'to seat securely while 
tightening with 40 to 50-inch-pounds torque 
on clamp bolt nut. Lockwire nut. Complete 
tightening of screws through firewall. 

e. Assemble and install induction baffle pan­
els, securing fasteners to brackets on firewall 
and pylon supports. Install brace between top 
of forward panel and firewall. 

f. Install engine-to-transmission drive shaft. 
(Refer to paragraph 7-12.) Install access sec­
tions of baffle and screen. 

rag. On UH-lB, install and connect ice detec­
tor. (Refer to paragraph 11-295.) 

h. Close cowling. 

Section IV - Exhaust System 

5-54. Exhaust System. Engine exhaust dif­
fuser has inner and outer housings, separated 
by hollow struts across exhaust passage. Inner 
housing, which supports turbine assembly, is 
capped either by a tailcone on UH-lA through 
Serial No. 58-3047 or by a cover plate on UH­
lA Serial No. 59-1607 and subsequent, and all 
UH-lB helicopters. (See figure 5-19.) A tail­
pipe, clamped on outer diffuser flange, directs 
hot exhaust gases aft and slightly up away 

from tail boom. Pipe has a drain hose from 
lowest point and, on UH-lB only, a flanged in­
let on right side for connection of starter cool­
ing air discharge duct. A support cone, around 
diffuser, provides mounting for rear firewall. 

5-55. Removal- Exhaust Tailpipe. a. Through 
small access door at lower left on tailpipe fair­
ing, disconnect antenna and anti-collision light 
wiring at deck connectors. Open section of drive 
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shaft access door which overlaps end of tail­
pipe fairing. Release fasteners and remove fair­
ing. 

b. Disconnect drain hose at coupling on tail 
boom. 

me. On UH-lB, detach starter cooling duct 
from flanged neck on right side of tailpipe by 
removing V-band clamp. 

d. Remove V-band clamp from mating 
flanges of engine exhaust diffuser and tailpipe. 
Lift off tailpipe. 

e. To remove tailcone or cover plate from 
inner housing flange, cut lockwire and remove 
eight bolts. 

f. Protect exhaust diffuser opening with fab­
ric cover normally used on tailpipe. 

3 TORQUE 40 TO 60 IN-LB 

4 

5-56. Inspection - Exhaust Tailpipe. Inspect ex­
haust tailpipe for damage. Allow.able damage 
is limited to small dents, shallow scratches, and 
small cracks which are away from connecting 
flange and which do no't allow exhaust gasses 
to leak through and overheat structure. Over­
heated structure can be detected by discolora­
tion. 

5-57. Repair or Replacement - Exhaust Tailpipe. 
Replace tailpipe if damage exceeds inspection 
limits. 

5-58. Installation - Exhaust Tailpipe. a. Remove 
protective cover from engine exhaust diffuser. 

b. Position tailcone or cover plate over cen­
ter opening of diffuser. Install eight bolts 
through cone or cover into captive nuts of 
mounting flange, using anti-seize compound 

6 

' ' 

: < 
: 

.:.1,. \ 
'\;:'l•------ } : -\ ....... ~~--····---·· 

\ . 

\ 

TORQUE 30 TO 40 IN-LB 
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1. Rear Firewall 
2. Exhaust Diffuser 
3. V - Band Clamp 
4. Exhaust Tailpipe 
5. Diffuser Cover (UH-1B) 
6. Tailcone (UH-lA) 
7. Drain Hose 
8. Starter-Generator Cooling 

Duct (UH-1B) 

Figure 5-19. Exhaust tailpipe installation 

204060-HJA 
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suitable for high 'temperature. (Refer t.o para-
graph 6-17.) Lockwire bolt heads. 

c. Position tailpipe on outer flange of dif­
fuser, with drain fitting down and locating 
dowels engaged. Make sure inside of pipe is 
aligned with exhaust diffuser. Secure with V­
band clamp around flanged joint. Seat clamp by 
tapping with soft mallet from middle towai·d 
ends, while tightening both nuts on clamp bolts 
with 40 to 60 inch-pounds torque. Repeat this 
procedure at least twice to insure proper seat 
and torque application. Check torque again 
after test flight or engine ground check. 

d. Connect drain hose from tailpipe to cou­
pling on tail boom. 

Ille. On UH-1B, attach starter-generator cool­
ing duct with V-band clamp t.o flanged port on 
right side of tailpipe. Tighten clamp nut with 
30 to 40 inch-pounds torque. 

f. Install tailpipe fairing, connecting antenna 
and anti-collision light wiring at deck con­
nectors. Close drive shaft access door. 

CHAPTER 5 
SECTION IV 
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g. Place protective cover on tailpipe. 

5-59. Exhaust Thermocouples. Three therm­
ocouple probes, on rigid harness with a flexible 
cable connection to exhaust gas temperature 
indica'tor, are inserted into diffuser ahead of 
tailpipe. 

5-60. Removal - Exhaust Thermocouple. a. Re­
move exhaust tailpipe. (Ref er to paragraph 
5-55.) 

b. Remove upper section of rear firewall. 

(1) Disconnect fire detector leads and pull 
leads and pull hinge pins to remove engine 
cowling doors. 

(2) Remove brace between tops of front 
and rear firewalls by pulling out pin at each 
end. 

(3) Disconnect brace rods by pulling two 
pins at each side of rear firewall. 

(4) Disconnect exhaust temperature in­
dicator circuit leads at connector on right front 
of rear firewall. 

rn (5) On UH-lB, disconnect starter-genera­
tor cooling exit duct by removing V-band clamp 
at right side ahead of rear firewall. 

(6)· Unlatch five fasteners whi<!h secure 
upper to lower sections of rear firewall. 

(7) Remove lockwire and open-V-band 
clamp which secures adapter ring of rear fire­
wall to support cone flange of engine. 

(8) Carefully remove firewall assembly 
and clamp from engine. 

c. Remove six nuts which secure three flang­
es of thermocouple assembly on exhaust dif­
fuser studs. 

d. Remove thermocouple assembly, working 
probes carefully out of exhaust diffuser with 
least possible flexing or bending of rigid con­
duit. 

5-61. Inspection - Exhaust Thermocouple. Make 
functional and continuity checks of thermo­
couple harness with standard test equipment. 
Inspect rigid and flexible sheaths and connector 
for visible damage. 

5-62. Repair or Replacement - Exhaust Thermo­
couple. Replace damaged or unserviceable 
thermocouple and harness. 

5-63. Installation - Exhaust Thermocouple. a. 
Place thermocouple assembly on exhaust dif­
fuser carefully to avoid excessive flexing of 
conduit or damage to probes. Insert probes in 
three mounting ports, with flexible cable to 
lower right. Install three pairs of nuts to se­
cure mounting flanges on studs. 

b .. Reinstall upper section of rear firewall. 

(1) Place V-band clamp on exhaust dif­
user support cone. 

(2) Place upper firewall assembly over end 
of exhaust diffuser. Seat clamp over mating 
flanges of support cone and firewall adapter 
ring, securing clamp bolts temporarily. 

(3) Attach brace rods to sides of firewall 
with pip-pins. 

( 4) Secure upper to lower firewall with 
five fasteners. 

(5) Install brace between tops of front 
and rear firewalls, secured by pin at each end. 

(6) Loosen 16 screws around adapter ring 
to permit alignment. 

(7) Position V~band clamp so that end 
loops will not touch ends of screws, and to 
clear fuel manifolds. Seat clamp securely by 
tapping with soft hammer from middle of each 
section toward ends, while tightening nuts with 
40 to 50 inch-pounds torque. Lockwire. 

(8) Tighten 16 screws around firewall 
adapter ring. 

(9) Connect exhaust temperature indicat­
or circuit wiring at connector on right front 
of firewall. 

rn (10) On UH-lB, connect starter-generator 
cooling exit duct. (Refer to paragraph 5-243.) 

(11) Reinstall engine cowling doors on 
firewall hinges. Connect fire detector wiring. 

c. Install exhaust tailpipe. (Refer to para­
graph 5-58.) 
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Section V - Fuel System 

D 5-64. Fuel System - Model UH-1 A. (See 
figure 5-20.) Fuel supply on Model UH-lA is 
from two rubber cells, located in fuselage at 
each side of cargo sling compartment, inter­
connected by two crossover tubes and a ven't 
line. Filling is through right-hand cell, and 
both cells can be emptied through a def ueling 
valve on aft crossover tube. Left-hand cell has 
a fuel quantity gage tank unit, a float switch 
for 20 MINUTE FUEL caution panel light, a 
sump with drain valve, and an electrically 
operated boost pump with external poppet 
drain valve and seal drain tube. Pump dis­
charges through a submerged hose to an out­
let connection on left wall of cargo sling com­
partment. Main fuel line extends from this tank 
outlet aft through a shut-off valve in main 
fuselage compartment, up through service deck 
to main fuel strainer, then through a quick­
disconnect hose to inlet of engine fuel control 
unit. A thermal relief valve accommodates ex­
pansion of fuel trapped above shut-off valve. 
Fuel pressure g a g e transmitter, pressure 
switch for caution panel light, and fuel supply 
line to heater are connected to main fuel line 
below deck. On Serial No. 59-1607 and subse­
quent, right-hand fuel cell is provided with a 
sump assembly having a manual dr~in valve. 
When modified by MWO 55-1520-207-20/23, 
system includes a fuel control vent line extend­
ing from an engine deck coupling to a connec­
tion on fuel cell forward crossover tube. This 
line has a check valve and during operation, 
carries a continuous return flow from a hose 
tap on overspeed governor housing to rid sys­
tem of any trapped air which might cause en­
gine flame-out. 

g 5-65. Fuel System - Model UH-1 B 
(Serial No. 60-3546 through 64-14100.) 
(See figure 5-21.) Fuel supply system on UH­
lB helicopters (Serial No. 60-3546 through 
64-14100) also has two interconnected cells, 
filled from right side and drained through de­
fueling valve at left. Each cell is equipped 
with a sump and boost pump assembly, a float 
switch for 20 MINUTE FUEL caution panel 
light, and a fuel quan'tity gage tank unit. Both 
pumps are electrically operated and controlled 
by MAIN FUEL switch. Pump outlet lines are 
separate branch~s to main supply line tee on 
rear wall of cargo sling compartment, each line 
having a check valve to prevent reverse flow 
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and a pressure switch to light one of two cau­
tion panels if a pump failure should occur. 
Either pump alone can maintain normal fuel 
flow and pressure. A shut-off valve, connected 
to MAIN FUEL switch, controls supply line 
flow through main fuel strainer to a quick­
disconnect coupling for engine fuel control in­
let hose. Two thermal pressure relief valve 
lines are provided to relieve expansion of fuel 
trapped in upper part of system. A branch line 
from strainer outlet tee serves a pressure gage 
transmitter, provides a connection for heater 
fuel supply, and has a trap drain valve and 
line. Fuel control vent line piping, with a di­
rectional check valve, is installed between a 
quick-disconnect coupling on engine deck and 
a connection on fuel cell forward crossover 
tube. With T53-L-9, -L-9A or -L-11 engines, or 
with any T53-L-5 engine modified to have a 
fuel control vent hose from a tap on governor 
housing, this line carries a continuous return 
flow from fuel control to rid system of any 
trapped air which might cause engine flameout. 

Note 

Model UH-lB helicopters have a fuel 
low level warning light which warns 
the pilot when .there is enough fuel re­
maining for approximately 20 minutes 
flight time at cruise power. If either 
fuel boost pump fails and the fuel low 
level light illuminates, flight time is 
reduced to five minutes. 

g 5-66. Fuel System-Model UH-1 B. (Seri­
al No. 64-14101 and subsequent.> (See fig­
ure 5-22.) Fuel supply system on Model UH­
lB helicopters, Serial No. 64-14101 and subse­
quent, has two interconnected, self-sealing 
type, fuel tanks which are filled through the 
top of the left-hand tank. Additional fuel may 
be transferred into the main fuel tanks from 
internal auxiliary fuel tank(s) through the 
lower crossover assembly (11), and from ex­
ternal auxiliary fuel tanks through sump fit­
tings (21). Both main fuel tanks are equipped 
with a sump assembly and a fuel boost pump 
(17). A fuel pump drain valve (20) and pump 
seal drain line (25) facilitate draining the sys­
tem. A sump drain valve is incorporated in 
the external auxiliary fuel fitting (21). A 
gravity defuel valve (22) is located in the bot­
tom of the left-hand fuel tank sump assembly, 
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and a trap drain valve (24) is to be found at 
mid-point of the lower crossover assembly (11). 
The left-hand fuel tank also contains the fuel 
low-level warning switch (19), the fuel quan­
tity transmitter (18) and the high level aux­
iliary fuel float switch (15). Both main fuel 
tanks are vented. A siphon breaker valve (12), 
located on top of the left-hand 'tank, prevents 
siphoning through the vent lines. Fuel flows 
from boost pumps (17~ in the main fuel tanks 
to a manifold assembly (7) which contains 
check valves, pressure switches and thermal 
relief provisions. Fuel then passes through the 
motor operated shutoff valve (5), which con­
tains a thermal relief valve and through the 
fuel filter (2) into the engine fuel system. A 
fuel pressure transmitter ( 4) senses fuel pres­
sure at fuel filter outlet and transmits this pres­
sure to pressure gage in pilot's compartment. 

5-67. General Maintenance - Fuel System. Or­
ganizational maintenance will consist of visual 
inspections, ground operational checks, clean­
ing of filters and strainers, specified adjust­
ments of control linkage systems and fuel con­
trol unit as required, and replacement of pip­
ing, fittings, seals, and units which are acces­
sible without extensive disassembly. Proced­
ures for replacing or adjusting principal com­
ponents are provided in the paragraphs which 
follow. Observe these general notes and pre­
cautions: 

a. Conduct any defueling or drainage of fuel 
in accordance with applicable directives, and 
· with extreme care to avoid fire hazards. 

b. For defueling, use valve connected to aft 
crossover tube and accessible through door of 
largest compartment on left side of fuselage. 
Disconnect battery before defueling. Use sump 
drain valves to empty cells of fuel trapped 
below level of crossover tubes. 

c. To drain trapped fuel in upper parts of 
system, use main strainer drain valve and trap 
drain valve which is located in main fuselage 
compartment opposite door. 

d. For electrical circuits of boost pumps, 
shut-off valve, transmitters, nressure switches, 
and float switches, see applicable wiring dia­
grams. (Refer to paragraph 12-125). 

e. Before removing any line or hose, be 
sure it is properfy identified and its route un­
derstood for replacement in same manner. Cap 
or cover all openings at once to protect fuel 
system from contamination. 

5-68. Self-Sealing Fuel Cell Maintenance. Fuel 
cells are self-sealing, except in upper areas, and 
will be maintained in accordance with instruc­
tions and serviceability limits contained in 
TM 55-405-3. Instructions for removal and in­
stallation of sump and boost pump, upper cell 
door, fuel quantity gage tank unit, and replace­
ment of seals at fuel cell fittings are provided 
in this manual. 

Note 

If a fuel cell is punctured, it shall be 
replaced as soon as possible. The seal­
ant between inner and outer fabric 
layers of self-sealing cell wall is caused 
to congeal and swell by contact with 
fuel, filling the hole and usually being 
extruded on the inner wall. If left for 
long without repair, the sealant plug 
may begin to deteriorate and the par­
ticles will contaminate the fuel. 

a. If fuel quantity system is found inac­
curate when checked with known quantity of 
fuel at periodic inspection, and further investi­
gation reveals a defective quantity gage tank 
unit, the fuel cells should be thoroughly cleaned 
by the following procedure. 

b. Remove deck panels, upper doors, and 
sumps for access to interior of fuel cells. (Re­
fer to paragraph 5-76 and 5-140.) Remove fuel 
quantity tank unit. (Refer to paragraph 5-95.) 

c. Mix a solution of cleaner (item 312, table 
1-1), using four ounces of cleaner to each gal­
lon of water. Use cleaning solution with a stiff 
bristle brush to clean fuel cell interior thor­
oughly. Wipe dry after scrubbing. 

Note 

It is not necessary to remove cross­
over lines between cells, but care 
should be used to prevent cleaning 
solution and water from entering fuel 
lines. 

d. Saturate a clean cloth with water and re­
move all traces of cleaning solution. Wipe all 
surfaces dry with a clean cloth. 

e. Inspect cell for lint and fibers from wip­
ing cloths. 

f. Spray cell interior with methyl alcohol 
(item 313, table 1-1), or anti-icing fluirl (item 
314, table 1-1). 
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MAIN STRAINER AREA 
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1. Filler Cap 
2. Cell Door 
3. Vent Line 
4. Check Valve 
5. Main Fuel Line 
6. Drain Valve 
7. Pressure Transmitter 
8. Heater Fuel Line 
9. Pressure Switch 

10. Strainer Drain Valve 
11. Main Fuel Strainer 
12. Engine Fuel Hose Coupling 
13. Combustor and Seal Drain Coupling 
14. Fuel Control Vent Coupling 
15. Thermal Relief Valve 
16. Shut-Off Valve 
1 7. Aft Crossover Tube 
18. Defuel Valve 
19. Door and Float Switch Assembly 
20. Pump Discharge Hose 
21. Float Switch 
22. Sump and Boost Pump Assembly 
23. Fuel Gage Tank Unit 
24. Forward Crossover Tube 
25. Auxiliary Fuel Couplings 
26; Sump Assembly 
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figure 5-20. Fuel supply system - UH-1 A (typicalJ 

5-40 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
tl. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 

TM SS-1 S20-211-20 

Filler Cap 
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Pressure Switches 
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Main Fuel Line 
Fuel Control Vent Line 
Thermal Relief Valve 
Thermal Relief Line 
Check Valve 
Pressure Gage Transmitter 28 
Restrictor Fitting 
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28. Fuel Gage Tank Unit 
29. Forward Crossover Tube 
30. Auxiliary Tank Couplings 

figure 5-21. Fuel supply system-UH-JS (typical} {Serial No. 60-3546 thru 64-141001 
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Filter Drain Valve 15. 
Pressure Transmitter 16. 
Motor Operated Shut-off Valve 17. 
Governor Bleed Check Valve 18. 
Manifold Assembly (Check Valves, 19. 
Pressure Switches and Thermal 20. 
Relief Valves) 21. 
Vent Lines 22. 
Fuel Line Drain Valve 23. 
Upper Crossover Assembly 24. 
Lower Crossover Assembly 25. 
Siphon Breaker Valve 26. 
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Float Switch 
Fuel Pump Discharge Hose 
Fuel Pump 
Fuel Quantity Transmitter 
Low Level Warning Switch 
Fuel Pump Drain Valve 
External Auxiliary Fuel Fitting 
Defuel Valve 
Auxiliary Fuel Check Valve 
Trap Drain Valve 
Pump Seal Drain Line 
Vent Line 
Sump and Pump Drain Line 

Figure 5-22. Fuel supply system - UH-1 B (Serial No. 64-14101 and subsequentJ 
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Note 

Do not wipe cell after spraying. 

g. Install fuel quantity tank unit. (Refer to 
paragraph 5-96.) Install sumps, cell doors and 
deck panels. (Refer to paragraphs 5-77 and 
5-148.) 

5-69. Purging- Fuel System. Purge fuel cells 
in accordance with instructions contained in 
TM 55-405-8. Purge fuel lines in accordance 
with instructions contained in TM 55-405-7. 

5-70. Fuel System on Engine. (See figure 5-
23 and 5-24.) Basic engine is equipped with a 
fuel control unit and two separate sub-systems, 
starting fuel and main fuel, for delivering re­
gulated flow of vaporized fuel into combustion 
chamber. A pressure actuated valve, at bottom 
of combustor housing, drains away any un­
burned fuel in combustion chamber when en­
gine stops. Adapting parts added to engine 
include fuel control inlet hose, seal drain tube 
and hose, combustor drain hose, a differential 
pressure switch with hoses from sump pressure 
taps oh fuel control to provide caution panel 
indication if one element of dual pump should 
fail, and linkages for engine control systems. 
A fuel control vent hose is also used on engines 
equipped with overspeed governor which has 
such a connection. 

5-71. Starting fuel system consists of external 
fuel lines (and air purge line on UH-lA only), 
a solenoid valve connected in starter-ignition 
circuit, a starting fuel manifold, and igniter 
nozzles. Solenoid valve is opened as starter is 
energized, allowing fuel at pump pressure to 
be injected through nozzles and ignited in com­
bustion chamber by two igniter plugs. When 
starter trigger switch is released, solenoid valve 
closes to shut off starting fuel flow. 

5-72. Main fuel system includes an external fuel 
line, a manifold, and eleven fuel vaporizers 
through which flow is established as soon as 
engine speed provides sufficient fuel pressure 
from dual-element pump of fuel control unit. 

5-73. Fuel Cell Fittings. Externally accessi­
ble fittings on fuel cells include filler cap adap­
ter, two crossover 'tubes, and tank outlet. Each 
cell port has an integral fitting with an 0-ring 
seal groove and threaded inserts for attach­
ment bolts. 

5-74. Repair or Replacement - Fuel Cell fittings. 
a. Replace defective 0-ring seal under any fuel 
cell port fitting by general procedure outlined 
below. 

b. Drain fuel to level below cell port to be 
opened. 

c. Disconnect attached lines or clamps to al­
low fitting to be moved enough to expose 0-
ring. 

d. Remove 0-ring. Check that seal groove 
and mating face of fitting are clean and free 
of burrs or nicks. 

e. Install serviceable 0-ring in seal groove. 

f. Reinstall fitting. Tighten bolts evenly with 
45 to 50 inch-pounds torque. 

g. Reconnect any lines or clamps as neces­
sary. 

5-75. Fuel Cell Door. Removable sections of 
service deck between cabin and engine firewall 
will give access to a large door in top of each 
cell. Door provides connection for tank vent 
line, and electrical connectors for fuel quantity 
gage tank unit. Left cell door also includes an 
assembly of two float switches for 'the auxiliary 
fuel transfer pump circuit. 

5-76. Removal - Fuel Cell Door. a. Defuel cells. 
(Refer to paragraph 5-67.) 

b. Remove section of transmission cowling 
with support frame by removing lock-pin and 
rod to detach from deck fittings and roller 
track. 

c. Remove screws around edge of deck panel 
above fuel cell, leaving fittings attached where 
possible. Lift off deck panel. 

d. Disconnect vent tube from tee in cargo 
slinir compartment and from elbow on cell door. 
Pull tube inboard through bulkhead grommet 
until clear of door. 

e. Disconnect fuel quantity gage circuit leads 
from connectors on door. On left cell door, also 
disconnect auxiliary fuel transfer circuit leads 
from terminal block. 
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1. Fuel Control 
2. Temperature Sensing Element 
3. Starting Fuel Outlet Line 
4. Starling Fuel Solenoid Valve 
5. Starling Fuel Line to Manifold 
6. Air Purge Line 
7. Starting Fuel Manifold 
8. Main Fuel Manifold 
9. Manifold Filter 

10. Main Fuel Line 
11. Combustion Chamber Drain Hose 
12. Governor Seal Drain Tube 
13. Fuel Control Seal Drain Hose 
14. Fuel Control Inlet Hose 
15. Restrictor Fittings 
16. Pump Pressure Tap Hoses 
17. Differential Pressure Switch 
18. Fuel Control Vent Hose 
19. Seal Drain Tube ( Alternate for 12) 

TM 55-1520-211-20 

DIFFERENCES WHEN MODIFIED 
PER MWO 55-1520-207-20 123 

204060-164 

Figure 5-23. Fuel system on engine - UH-1 A (typicalJ 
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f. Remove 20 bolts and lift cell door. Dis­
connect fuel quantity transmitter leads from 
connectors on underside. Remove door (with 
attached float switch assembly, if left cell). 
Keep door opening covered when not in use. 

5-77. Installation - Fuel Cell Door. a. Check that 
seal groove and face of door are clean and 
free of burrs or nicks. Install 0-ring in groove. 

b. Position door assembly on cell opening, 
with vent fitting pointing inboard. (If on left 

1. Differential Pressure Switch 
2. Inlet Air Pressure Sensing Line 
3. Temperature Sensing Element 
4. Governor Seal Drain Line 
5. Starting Fuel Line 
6. Solenoid Valve 
7. Main Fuel Manifold 
8. Starting Fuel Manifold 

cell, float switch assembly will be at forward 
end of door.) 

c. Raise door as necessary to connect quan­
tity gage transmitter leads to connectors on 
underside of door. (Refer to paragraph 12-
125.) 

d. Secure door with bolts and thin alum­
inum alloy washers. Tighten bolts evenly with 
45 to 50 inch-pounds torque. 

9. Main Fuel Line 
10. Combustor Drain Hose 
11. Fuel Control Seal Drain Hose 
12. Fuel Control Assembly 
13. Fuel Inlet Hose 
14. Pump Tap Restrictor Fittings 
15. Fuel Control Vent Hose 

204060-165 

figure 5-24. fuel system on engine - UH-18 ltypicalJ 
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rCOVER 

91; i I. 
SEAL TANK ASSY J 

figure 5-25. Correct installation of fuel cell access 
doors 

e. Connect vent line tube to fitting on door. 

f. Connect quantity gage circuit leads be­
tween connectors on cell door and at aft in­
board corner of cell compartment. (Refer to 
paragraph 12-125.) 

g. Reinstall deck section over cell compart­
ment, sealing edges fumetight with a bead of 
sealing compound, (item 209, table 1-1). Rein­
stall c6wling and support frame assembly. 

r.J 5-78. Main Fuel Strainer. (U H - 1 A 
through Serial No. 58-3047.) (See figure 5-
24.) A main strainer in fuel supply line to en­
gine is mounted on a bracket above service 
deck at left side of engine. Unit consists of a 
housing body with a removable bowl, enclosing 
a screen element. A bypass valve in strainer 
body assures continued flow if screens should" 
become clogged. Connections are inlet hose, out­
let quick-disconnect coupling for hose to fuel 
control, and strainer drain line hose with man­
ual valve. 

r.J 5-79. Removal - Main Fuel Strainer. (UH-1 A 
through serial No. 58-3047.I a. Disconnect fuel 
control inlet hose from coupling on strainer 
outlet. 

b. Drain trapped fuel from strainer by open­
ing valve located inboard on deck. 

c. Disconnect drain hose and inlet hose from 
fittings on strainer. Cap lines and fittings. 

d. Detach strainer from bracket by removing 
two bolts, with spacers and nuts. 

r.J 5-80. Disassembly - Main Fuel Strainer WH-
1 A through Serial No. 58-3047.I (See figure 5-
26.) a. Hold strainer body securely. Remove 
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lockwire and use wrench on square shoulder 
to unscrew and remove strainer bowl, with O­
ring. 

b. Cut lockwire and remove nut, retainer 
cup, and screen element, with gaskets and O­
rings, from tube. 

c. Unscrew and remove tube, with O-ring, 
from strainer body. 

r.J 5-81. Cleaning - Main Fuel Strainer. WH-1 A 
through Serial No. 58-3047.I Wash strainer parts 
with cleaning solvent (item 302, table 1-1). 
Use a soft bristle brush as necessary on screen. 
Dry with filtered compressed air. 

r.J. 5-82. Inspection - Main Fuel Strainer. (UH-
1 A through Serial No. 58-3047.I Inspect screen 
element for suitability for continued service. 
Check threads on body, bowl and nut. Inspect 
gaskets and O-ring for deterioration. 

r.J 5-83. Repair or Replacement - Main Fuel 
Strainer WH-1 A through Serial No. 58-3047.I Re­
place unserviceable parts. 

r.J 5-84. Reassembly - Main Fuel Strainer (UH-
1 A through Serial No. 58-3047.I a. Install tube, 
with O-ring on threaded end, in strainer body. 
Tighten with 60 to 90 inch-pounds torque. 

IN ____.. OUT __. 

t]~-:-~E~~-TUBE ASSEMBL y 
60 TO 90 IN-LB 
TORQUE 

l~rr---ELEMENT 

_,.;;;;;---GASKET 

~l!!!!!!!ll~l;l~;;i!~~-L-RING 

1----20TO25FT-LB 
TORQUE 
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figure 5-26. Fuel strainer cross-section - UH-1 A 
thru Serial No. 58-3047 
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(DOWN) TO RESET 
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figure 5-27. Fuel strainer cross-section - UH-1 A 
thru No. 59-1607 and subsequent 

b. Assemble a gasket and O-ring on each 
end of screen. Inatall screen assembly, retainer 
cup, and nut on tube. Tighten nut 30 to 40 inch­
pounds, and lockwire to end of tube. 

c. Place O-ring on bowl. Screw bowl into 
strainer body, tighten 20 to 25 foot-pounds 
(240 to 300 inch-pounds), and lockwire from 
square shoulder at lower end to pierced lug on 
either side of body. 

rJ S-8S. Installation - Main Fuel Strainer lUH-
1 A through Serial No. 58-3047.J a. Position 
strainer on bracket. Insert two bolts, with 
aluminum alloy washers under heads, through 
bracket and ends of brace tubes, and secure 
with washe1·s and nuts. 

b. Connect fuel supply line hose to strainer 
inlet fitting, and drain line hose to fitting on 
bottom of bowl. Connect fuel control inlet hose 
to quick-disconnect coupling on strainer outlet. 

5-86. Main Fuel Strainer (UH-1 A Serial No. 
59-1607 and subsequent, and UH-1 BJ (See 
figure 5-27 and 5-28.) A main strainer equipped 
with a bypass indicator is mounted on a bracket 
above service deck at left side of engine. 
Strainer is a cylindrical unit with a detach­
able sump bowl, connected to a drain line 
through a manu~l valve. In normal flow, fuel 
enters through line from shutoff valve and 
passes through a stainless steel wire cloth 
screen element before delivery through outlet 

PULL STEM DOWN 
TO RESET 

ASS VALVE 
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figure 5-28. Fuel strainer cross-section - UH-1 B 

tee fitting, to engine fuel control inlet hose 
and to secondary lines of fuel system. If 
strainer element becomes clogged, flow is 
through an internal bypass valve which pushes 
a red indicator up into a transparent plastic 
dome for visual warning of faulty condition. 
On UH-lA strainer bypass indicator can be 
reset without disassembly, by pressing down 
on plastic dome, but will be tripped again if 
screen is still clogged when fuel flow begins 
during engine start. On UH-lB strainer the 
bypass indicator can only be manually reset 
when strainer element is removed as for clean­
ing or replacement. 

S-87. Removal - Main Fuel Strainer lUH-1 A Se­
rial No. 59-1607 and subsequent, and · UH-1 B.J 
Refer to paragraph 5-77. 

S-88. Disassembly- Main Fuel Strainer (UH-1 A 
Serial No. 59-1607 and subsequent and UH-1 B.J 
a. Disconnect fuel control inlet hose at coupl­
ing on strainer outlet tee. Drain strainer by 
opening valve. 

b. Remove V-band clamp to detach sump 
bowl, with O-ring seal, from strainer. Either 
place sump out of way on deck with drain hose 
remaining attached, or disconnect drain hose to 
remove sump completely. 

c. Remove three screws and withdraw screen 
element, with bypass valve, from strainer hous­
ing. 
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Caution 

Do NOT attempt to change setting of 
bypass valve. 

5-89. Cle.aning - Main Fuel Strainer (UH-1 A Se­
rial No. 59-1607 and subsequent and UH-1 BJ Re­
fer to paragraph 5-81. 

5-90. Inspection - Main Fuel Strainer (UH-1 A 
Serial No. 59-1607 and subsequent and UH-1 BJ 
Inspect filter element for suitability for con­
tinued service. Check threaded parts for dam­
age. 

5-91. Repair or Replacement-Main Fuel Strainer. 
(UH-1A Serial No. 59-1607 and subsequent and 
UH-1 BJ Replace unserviceable parts. 

5-92. Reassembly - Main Fuel Strainer. (UH-1 A 
Serial No. 59-1607 and subsequent and UH-1 BJ 
a. Reset bypass indicator. 

F.l (1) On UH-lA strainer, press down on 
plastic dome to set indicator. (See figure 5-27.) 
This can be done after assembly if necessary. 

[:] (2) On UH-lB strainer, reach through 
bottom of strainer housing to pull down indi­
cator stem projecting downward from dome. 
(See figure 5-28.) This indicator cannot be 
reset with strainer assembled. 

b. Insert indicator, with bypass valve up, in­
to s'trainer housing. Secure with three screws. 
Check that bypass indicator remains in normal 
position. 

c. Place 0-ring on lip of sump. Seat sump in 
bottom of strainer and secure with V-band 
clamp. Lockwire clamp. 

d. Connect drain hose, if disconnected, to 
sump drain valve. Connect fuel control inlet 
hose to coupling on strainer outlet tee. 

5-93. Installation - Main Fuel Strainer (UH-1 A 
Serial No. 59-1607 and subsequent and UH-1 BJ 
Ref er to paragraph 5-85. 

5-94. Quantity Gage Tank Unit. Fuel quan­
tity gage tank unit is located in the left-hand 
fuel cell. UH-lB helicopters Serial No. 60-3546 
through 64-14100 have a tank unit in both the 
right and left-hand fuel cell. 

5-95. Removal - Quantity Gage Tank Unit. a. Re­
move fuel cell door. (Refer to paragraph 5-76.) 
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b. Disconnect grounding jumper of fuel 
quantity gage tank unit from support clip 
screw on outlet fitting. 

c. Detach transmitter unit from upper and 
lower spring clips. Remove unit through top 
cell door. 

5-96. Installation - Quantity Gage Tank Unit. a. 
Place fuel quantity gage tank unit, with con­
nector leads at top, in cell through top door 
opening. 

b. Engage tank unit in lower support clip. 

c. Connect bonding jumper on one screw of 
upper support clip. Lockwire screw heads to­
gether. Secure tank unit in upper clip. 

5-97. Fuel Pressure ·rransmitter. 0 n a 11 
models a pressure transmitter, electrically con­
nected to fuel system pressure gage, is mounted 
in a bracket at top of main fuselage compart­
ment. On UH-lA 'through ·serial No. 58-3047 
transmitter pressure line taps main fuel line 
between shut-off valve and main strainer inlet. 
On all other UH-lA and UH-lB, transmitter 
pressure line taps main fuel line at main s'train­
er outlet. 

5-98. Removal - Fuel Pressure Transmitter. a. 
Disconnect engine fuel control inlet hose from 
main strainer outlet coupling. 

b. Open drain valve, located on left wall in 
main fuselage compartment opposite door, to 
empty pressure transmitter line. 

c. Disconnect battery. Disconnect electrical 
cable connector from fuel pressure transmit'ter. 

d. Disconnect hose from elbow on fuel pres­
sure transmitter. Cap open line and fitting. 

e. Remove four mounting screws to detach 
transmitter from bracket. 

5-99. Installation - Fuel Pressure TransmiUer. a. 
Check installation of plug with gasket in "V" 
connection, and elbow with nut and gasket in 
"P" connection on case of pressure transmitter. 

b. Position transmitter in bracket (in aft 
hole of bracket on UH-lA). Secure with four 
mounting screw&. 

c. Align elbow pointing aft, and connect fuel 
line hose. 
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d. uuwect electrical cable connector to trans­
mitter. 

e. Reconnect engine fuel control hose. Check 
operation of fuel pressure gage system during 
next ground run-up. 

I 5-100. Auxiliary Float Switch. (UH-1 B Serial 
No. 64-14101 and subsequent.) The auxiliary 
float switch on UH-lB helicopters, Serial No. 
64-14101 and subsequent is located beneath the 
cover (18, figure 5-22) on 'top of left-hand fuel 
tank. The purpose of this switch is t.o help avoid 
overfilling of main fuel tanks when transferring 
auxiliary fuel. 

I 5-101. Removal - Auxiliary Float Switcfl. (UH-
18 Serial No. 64-14101 and subsequent.) (See 
figure 5-22. a. Disconnect vent lines (8) at 
vent and siphon breaker valve (12). 

b. Remove cover (13) and disconnect elec­
trical wiring from float switch (15). 

c. Lift fuel vent plate and float switch (15) 
from left-hand fuel tank. 

I 5-102. Installation -Auxiliary float Switcfl (UH-
18 Serial No. 64-14101 and subsequent.J (See 
figure 5-22.) a. Position float switch (15) and 
fuel vent plate in opening in top of left-hand 
fuel tank. 

b. Connect elec'trical wiring to float switch 
(15) and install cover (13). 

c. Connect siphon breaker valve (12) and 
vent lines (8). 

Note 

On UH-lB helicopters, Serial No. 63-
8500 through 64-14100, fuel cell access 
doors must be installed as shown in 
figure 5-25 to assure complete sealing 
of tanks. 

e 5-103. Fuel Pressure Switch (UH-1 Al. 0 n 
Model UH-lA, a pressure switch electrically 
connected to a caution panel light is located in 
top of main fuselage compartment at Station 
178. Switch is connected into same fuel line as 
pressure transmitter. 

t1 5-104. Removal - Fuel Pressure Switclt (UH-
1 AJ. a. Disconnect engine fuel control hose fr6m 
strainer outlet, and open drain valve on left wall 

of fuselage compartment to empty fuel line 
leading to pressure switch and transmitter. 

b. Disconnect ba'ttery. Disconnect electrical 
cable connector from fuel pressure switch. 

c. Disconnect fuel line tubes from tee on 
pressure switch. 

d. Remove mounting bolts, nuts and washers 
to detach pressure switch from web of struc­
tural beam. 

e. Cap or cover open lines and fittings. 

[1 5-105. Installation - Fuel Pressure Switclt (UH-
1 AJ. a. Check installation of tee flttinJP: with nut 
and gasket in end of pressure switch, horizontal 
in relation to mounting studs. 

b. Position switch assembly to mounting 
holes from front side of structural beam web 
at fuselage Station 173 just ahead of door in 
main fuselage compartment. Secure with wash­
ers and nuts on studs. 

c. Connect fuel line tubes to tee on switch. 

d. Connect electrical cable connector to front 
end of switch. 

e. Reconnect engine fuel ~ntrol inlet hose 
to main strainer outlet coupling. Check 'that 
drain valve is closed. 

El 5-106. Fuel Pressure Swikh. (UH-1 B Seri­
al No. 60-3546 through 64-14100.) T w o 
pressure switches, electrically connected to 
caution panel lights, monitor eel] outlet pres­
sures from both boost pumps of fuel supply 
sys'tem. Switches are mounted at upper center 
on aft wall in cargo sling compartment. 

l;J 5-107. Removal - Fuel Pressure Swifclt (UH-
18 Serial No. 60-3546 fflrougfl 64-14100.J a. 
Drain fuel in cells to• a level below 'tank outlets. 
(Refer to paragraph 5-67.) 

b. Disconnect battery. Disconnect electrical 
cable connector from switch 'to be removed. 

c. Disconnect fuel line tube from elbow on 
pressure switch, using a suitable container to 
catch trapped fuel. 

d. Remove two mounting screws, nuts, and 
washers to detach switch assembly from bulk­
head. 
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m 5-108. Installation - fuel Pre11ure Switch 
lUH-18 Serial No. 60-3546 through 64-141001. a. 
Check installation of elbow with nut and gas­
ket on pressure switch. 

b. Position switch assembly, with electrical 
connector up and elbow fitting pointing out­
board, to mounting holes of bulkhead. Install 
two mounting screws, washers, and nuts. 

c. Connect tube from outlet line to elbow on 
switch. 

d. Connect electrical cable connector to re­
ceptacle on switch. 

5-109. Thermal Relief Valves. A thermal 
pressure relief valve is incorporated in a by­
pass line connected across shutoff valve of main 
fuel line. On UH-lB helicopters Serial No. 60-
3546 through 64-14100, a second valve and line 
bypasses main line check valves. Thermal re­
lief provisions on UH-lB helicopters, Serial No. 
64-14101 and subsequent, are contained in a 
manifold assembly module (7, figure 5-22). 
The provisions allow small return flow to re­
lieve excessive pressure due to heat expansion 
of fuel in main line. 

5-110. Removal - Thermal Relief Valves. a. 
Drain trapped fuel to extent necessary. 

(1) Disconnect fuel control inlet hose from 
strainer outlet coupling. 

rJ (2) On UH-lA, open shut-off valve man­
ually to allow main line fuel to drain back into 
cell through pump. 

rJ (3) On UH-lA through Serial No. 58-3047, 
line above thermal relief valve can be drained 
through valve from cross-fitting in main fuse­
lage compartment. 

D ( 4) On UH-lB helicopters (Serial No. 60-
3546 through 64-14100) use suitable container 
to catch trapped fuel when disconnecting ther­
mal relief line. 

b. Remove valve by disconnecting from tube 
and elbow, or from two tubes as applicable. 

5-111. Installation - Thermal Relief Valves. a. 
Install valve with flow arrow toward fuel cells. 
Use a serviceable gasket on valve connected 
to tee or elbow. 
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b. Check for leaks at next ground run-up. 

D 5-112. Main Fuel line Check Valves (UH-1 
1 B Serial No. 60-3546 through 64-14100). ., 
Two directional flow check valves are located 
on aft firewall of cargo sling compartment at 
each side of tee where tank outlet lines join 
main fuel line. Check valves on UH-lB heli­
copters, Serial No. 64-14101 and subsequent, 
are contained in a manifold assembly module (7, 
figure 5-22). Valves keep fuel line full by pre­
venting reverse flow when boost pumps are in­
operative, and would also allow normal opera­
tion on either pump if opposite pump should 
fail. 

D 5-113. Removal-Main fuel line Check Valves I 
lUH-18 Serial No. 60-3546 through 64-141001. 
a. Disconnect battery. Defuel cells to a level be­
low outlet ports. Disconnect fuel control hose 
from strainer outlet coupling. 

b. Enter cargo sling compartment for access 
to check valves on aft bulkhead. 

c. Provide a suitable container to catch 
trapped fuel to flow back into cell as air enters 
connection. 

d. Completely disconnect tank outlet tube 
from check valve. 

e. Remove check valve with .gasket from tee 
fitting. 

f. Install check valve, with serviceable gas­
ket, on tee. Be sure flow arrow is toward tee. 

g. Reconnect tank outlet tube to inlet of 
check valve. 

h. Check for leaks at next ground run-up. 

5-114. Manifold Assembly. (UH-1 B Seri- I 
al No. 64-14101 and subsequent.> UH - 1 B 
helicopters, Serial No. 64-14101 and subsequent, 
are equipped with a fuel valve manifold as­
sembly located in the left-hand bulkhead in the 
fuselage compartment. This unit incorporates 
thermal relief provisions, clieck valves and 
pressure switches to furnish visual • indication 
of boost pump malfunction on the caution panel. 
These switches are of snap action type and 
are normally closed. Ascending actuating pres­
sure will break contact before eight psig; de­
scending pressure will make contact between 
four and five psig. 
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I 5-115. Removal - Manifold Auembly tuH-! 8 
Serial No. 64-14101 and subsequent.I a. Dis­
connect battery. Drain fuel to extent neces­
sary. 

b. Disconnect electrical leads from pressure 
switches. 

c. Disconnect fuel lines from inlet and outlet 
fittings on manifold assembly. Cap or cover 
lines and fittings to prevent entrance of foreign 
mate1ial. 

d. Remove nuts, spacers, washers and bolts 
attaching manifold assembly to bulkhead and 
remove manifold assembly. 

I 5-116. Installation - Manifold Auembly (UH-18 
Serial No. 64-14101 and subsequent.I a. Posi­
tion manifold assembly on bulkhead and in­
stall attaching bolts, washers, spacers and 
nuts. 

b. Remove caps or covers from fuel lines 
and manifold assembly fittings and connect 
fuel lines to manifold assembly. 

c. Connect electrical leads to -p r e s s u r e 
switches. 

d. Check for leaks and operation. 

5-117. Starting Fuel Solenoid Valve. (See 
figure 5-28 or 5-24.) An electrically operated 
solenoid valve, on left side of engine compres­
sor housing, is connected in starting fuel line 
between fuel control and starting fuel mani­
fold. 

5-118. Removal - Starting Fuel Solenoid Valve. 
a. Disconnect electrical harness connector from 
valve. 

b. Disconnect fuel lines from valve fittings. 
On UH-lA, also disconnect air purge line. Cap 
open lines and fittings. 

r.J c. Remove two screws, washers and nuts to 
detach valve from mounting bracket. 

III d. Remove two screws to detach valve from 
mounting bracket. 

e. Remove solenoid valve, leaving bracket on 
compressor housing. 

5-119. Inspection - Starting Fuel Solenoid Valve. 
Inspect starting fuel solenoid valve inlet port 
filter for cleanliness and damage to filter mesh. 

5-120. Repair or Replacement - Starting fuel 
Solenoid Valve. Clean filter if necessary; replace 
if screen is damaged or unserviceable. 

Note 

If it is necessary to install a new filter, 
use the rubber eraser end of a pencn 
to insert the filter into the valve. 

5-121. Installation - Starting fuel Solenoid Valve. 
r.J a. Position solenoid valve to mounting 
bracket on compressor housing. Secure with 
two screws, washers and nuts. 

III b. Position solenoid valve to mQunting 
bracket on compressor housing. Secure with 
two screws. 

c. Connect starting fuel line hoses from fuel 
control to valve inlet fit'ting, and from starting 
fuel manifold to valve outlet union. On UH-lA, 
connect air purge line to elbow on outboard 
side valve. 

d. Connect electrical harness connec'tor to 
solenoid. On UH-lB, make certain tha't ade­
quate clearance exists between cable and hold­
down clamp of ignition unit. (See figure 5-29.) 
Lockwire connector. 

III 5-122. Eledrical Indicator Type Main Fuel 
Filter. On UH-lB beginning with Serial No. 
63-8500 (and on earlier helicopters if so 
modified), the main fuel filter has a micronic 
type· element and electrical means of indicating 
any impeding bypass condition which may oc­
cur. Filter is a cylindrical unit, horizontally 

figure 5-29. Starting fuel solenoid valve and 
ignition unit - UH- 18 
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ELECTRICAL WIRING 
TO CAUTION PANEL 

204060-375 

Figure 5-30. Fuel filter - electrical bypass 
indicator type - UH-1 B 

mounted on a support bracket attached on for­
ward leg of engine mount tripod at left side 
of engine deck. (See figure 5-30.) Piping con­
nections to the filter head include an inlet from 
the fuel shut-off valve of the supply system, 
an outlet coupling for engine fuel control hose, 
a drain line with a manual valve, and a line to 
the pressure gage transmitter. Filter element 
and other parts, except head assembly and O­
rings, are interchangeable with those used in 
external filter of the transmission oil system. 
If a clogging condition should develop in filter 
element, a normally-open switch would be 
closed by difierential pressure, lighting FUEL 
FILTER caution panel as warning that further 
clogging may cause fuel to flow through by­
pass valve without filtration. 

(] 5-123. Removal - E!ectrical Indicator Type 
Main Fuel Filter. a. Open left-hand engine com­
partment cowling. 

b. Disconnect fuel hose from outlet coupling 
on filter. Manually open drain valve to drain 
fuel from filter. 

Note 

Use suitable tool to depress self-closing 
valve in filter cutlet coupling to admit 
some air and facilitate drainage. 
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c. Disconnect electrical cable plug and all 
piping from filter head. Remove bolts attaching 
filter to support bracket and remove filter. 

(] 5-124. Disassembly - Electrical Indicator Type 
Main Fuel Filter. a. Open V-band clamp. 

b. Remove filter body and element from filter 
head. 

c. Separate element and O-rings from filter 
body. 

(] 5-125. Cleaning - Electrical Indicator Type 
Main Fuel Filter. Clean filter body and head with 
dry cleaning solvent (item 302, table 1-1), and 
dry with filtered compressed air. Protect elec­
trical connections when cleaning, the filter head. 

(] 5-126. Inspection - Electrical Indicator Type 
Main Fuel Filter. Inspect filter element for 
contamination to determine if any corrective 
action is needed beyond replacement of element 
and O-rings. 

(] 5-127. Repair or Replacement - Electrical In­
dicator Type Main fuel Filter. Replace unserv­
iceable filter and O-rings. 

(] 5-128. Reassembly - Electrical Indicator Type 
Main Fuel filter. a. Place O-ring on boss in 
bottom of filter body. 

b. Position clean filter element in body, firmly 
seated on boss. 

c. Install O-ring around upper lip of filter 
body next 'to flange. 

d. Place O-ring around center boss in filter 
head. 

e. Install body assembly into filter head. 
Press firmly into place to seat. 

f. Install V-band clamp around mating flang­
es of filter head and body assembly. Tighten 
nut with 50 inch-pounds torque. 

(] 5-129. Installation - Electrical Indicator Type 
Main Fuel Filter. a. Position filter head to 
support bracket and install bolts, washers and 
nuts, using thin washers under bolt head and 
under nuts. 

b. Connect fuel line tube to inlet fitting, 
transmit'ter line to pressure tap fitting, and 
drain line to fitting atl bottom of head. Connect 
and lockwire electrical cable plug. 

c. Connect hose from engine fuel control inlet 
to outlet coupling on filter. 
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d. During next ground run-up, check fuel 
filter and connections for leaks. Also check that 
-FUEL FILTER caution panel does not light. 

5-130. Combustion Chamber Drain Valve. 
A pressure actuated drain valve, located on 
lowest point of engine combus'tion section, is 
automatically open whenever engine is not in 
operation. Excess fuel, or any other fluid, is 
drained overboard through a hose, deck coup­
ling and drain tube through fuselage. 

5-131. Removal - Combustion Chamber Drain 
Valve. a. Disconnect drain hose from valve. 

b. Remove lockwire and four bolts to detach 
valve and gasket from combustion housing. 
Cover opening. 

5-131 A. Cleaning - Combustion Chamber Drain 
Valve. a. Thoroughly clean the drain valve in 
dry-cleaning solvent (item 302, table 1-1). 

b. Air dry. 

5-131 B. Inspection - Combustion Chamber Drain 
Valve. a. Inspect mating surface for uneven­
ness and cracks. 

b. Check valve by depressing plate. If valve 
is functioning properly, plate ·should return to 
original position. 

1
5-131C. Repair or Replacement - Combustion 
Chamber Drain Valve. Replace valve if inspec­
tion requirements are not met. (Refer to para­
graph 5-131B.) 

5-132. Installation - Combustion Chamber Drain 
Valve. a. Posi'tion gasket and drain valve, with 
threaded nipple forward, . in opening at bottom 
of engine combustion housing. Install four bolts, 
and lockwire heads. 

b. Connect drain hose to valve. 

5-133. Fuel Shut-Off Valve. A motor-oper­
ated gate valve in main fuel supply line, located 
in main fuselage compartment on left bulkhead 
opposite door, is electrically controlled by a 
switch on cabin pedestal. Switch is marked 
FUEL VALVE on UH-lA; MAIN FUEL on 
UH-lB. Valve has a :manual override handle 
which also serves as a visual position indicator 

· when used in ground maintenance. A guard is 
provided for valve handle on UH-lB. 

5-134. Removal - Fuel Shut-Off Valve. a. Open 
shut-off valve manually. Defuel system. (Ref er 
to paragraph 5-67.) 

b. Disconnect electrical leads at connector on 
valve. 

c. Disconnect fuel line tubes from valve inlet 
and outlet fittings. Catch trapped fuel in suit­
able container. 

d. Remove four bolts to detach valve, guard 
(on UH-lB), outlet elbow, and gaskets from 
support bracket. 

5-135. Installation - Fuel Shut-Off Valve. a. Po­
sition valve with inlet fitting through bracket 
from aft side, with actuator at right and elec­
trical connector forward. 

b. Insert four bolts through bracket and 
valve. Assemble gasket and outlet elbow, point­
ing up on bolts at aft side of valve body. 

D (1) On UH-lA, secu1e with nuts and wash­
ers on bolts. 

rn (2) On UH-lB, place an aluminum alloy 
washer on each bolt. Place guard, extending to 
right, over end of elbow and secure with thin 
aluminum alloy washer and nuts on bolts. 

c. Connect fuel line tubes to valve inlet and 
outboard fittings. 

d. Connect electrical cable connector to valve 
actuator. 

e. Close valve manually. Before refueling, 
check electrical operation of valve. 

5-136. Fuel Boost Pump. An electrical oper­
ated boost pump is mounted through plate of 
a sump assembly in bottom of left fuel cell on 
UH-lA; or in each cell on UH-lB. Pump is 
equipped with a drain valve, a seal drain tube, 
an intake screen, a discharge fitting inside cell, 
and a plugged discharge port outside cell. 

5-137. Removal _;. Fuel Boost Pump. a. Discon­
nect battery. Defuel cells. (Refer to paragraph 
5-67.) 

b. Remove access plate under fuel cell sump. 
Disconnect seal drain tube from pump fitting. 
Drain trapped fuel through pump and sump 
drain valves. 
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c. Disconnect pump electrical leads from 
terminal block at aft side of access opening. 

d. Remove bolts and washers around pump 
mounting flange. Lower pump through opening 
in sump plate until discharge hose connection 
is exposed. Disconnect hose from fitting. Re­
move pump and gasket. Cover sump opening 
immediately. 

5-138. Installation - fuel Boost Pump. a. At 
pump mounting hole in sump plate, check for 
proper installation of flange ring and split 
gasket at inner side, secured by two counter­
sunk screws through plate. 

b. Place gasket on pump flange. Hold pump 
slightly below sump plate opening, with dis­
charge port fitting aft and SO degrees inboard. 
Connect hose from cell outlet to pump fitting. 

c. Secure pump flange and gasket to sump 
plate with bolts and washers. Tighten bolts 
evenly with 45 to 50 inch-pounds torque. 

d. Connect pump electrical leads to terminal 
block at aft side of access opening. 

e. Attach seal drain tube to pump fitting. 
Install access plate, inserting drain tube 
through grommet. 

5-139. Fuel Sump Assembly. Sump assem­
bly has a drain valve and a float switch for 
fuel-low caution light. Right cell sump on 
UH-lA, Serial No. 59-1607 and subsequent, has 
no equipment except a drain valve. 

5-140. Removal - fuel Sump Assembly. a. Pro­
ceed as for removal of boost pump, -which may 
either be separately removed or remain mount­
ed to sump plate. (Refer to paragraph 5-187.) 
Disconnect float switch electrical leads at ter­
minal block. 

b. Remove bolts and washers around sump 
plat,e. Lower sump assembly and withdraw 
from cell, disconnecting pump discharge hose 
if pump was not separately .removed. Remove 
0-ring from mounting port groove. Cover open­
ing immediately. 

5-141. Inspection - fuel Sump Assembly. a. In­
spect sump 0-ring, drain valve and gasket for 
leakage. 
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b. Inspect pump gasket, fittings and 0-rings 
for continued serviceability. 

c. Inspect float switch and gasket on sump 
standpipe for general condition and continued 
serviceability. 

5-142. Repair or Replacement - fuel Sump A•· 
aembly. Replace unserviceable parts, 0-rings 
and gaskets. 

5-143. Installation - fuel Sump A11embly. a. 
Check that 0-ring groove around sump mount­
ing port is clean and free of nicks and burrs. 
Also check mating face of sump plate. Place 
0-ring in groove. 

b. Position sump assembly under port, with 
float switch aft. If pump• is mounted on sump 
plate, connect hose to outlet fitting. (Ref er to 
paragraph 5-188.) 

c. Raise sump assembly into place. Secure 
with bolts and washers. Tighten bolts evenly 
with 45 to 50 inch-pounds torque. 

5-144. Fuel Manifolds and Starting Nozzles. 
Starting and main fuel manifolds are bracketed 
together and mounted around exhaust diffuser 
ahead of rear firewall. Main manifold delivers 
fuel to eleven vaporizers, and has a strainer at 
its inlet on T5S-L-5/9/9A engines. On T5S-L-11 
engine the strainer is located in the main fuel 
line. The starting manifold is of smaller tubing 
and serves the starting nozzles. 

5-145. Removal-fuel Manifolds and Starting 
Nozzles. a. Remove upper section of rear fire­
wall from engine. 

b. Disconnect main and starting fuel hoses 
from inlet fittings of fuel manifolds. Cap or 
plug open fittings and hoses. 

Caution 

To prevent cracking the manifolds, 
loosen nuts evenly and progressively. 

c. Remove lockwire and disconnect main fuel 
manifold fitting nuts from 11 fuel vaporize1'8 
at aft side of engine fireshield. 

d. Remove lockwire and disconnect starting · 
fuel man if old nuts from starting nozzles. 
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e. Remov~ main and starting fuel manifolds 
as an assembly. 

f. Install protective caps on exposed ends of 
fuel vaporizers and manifold fittings. 

g. Remove starting nozzles as necessary for 
cleaning or replacement. Do not attempt re­
moval of fuel vaporizers, since this requires 
disassembly of engine combustion section. 

5-146. Cleaning- fuel Manifolds and Starting 
Nozzles. a. Clean fuel manifolds and associated 
lines with solvent (item 302, table 1-1). 

b. On T63-L-1A/5/9/9A engines wash strajn­
er on plug located in main manifold near inlet 
in solvent (item 302, table 1-1). 

c. On T53-L-11 engine wash bypass filter 
element in clean fuel (item 1, table 1-1) and 
air dry. 

CHAPTER 5 
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d. Clean starting fuel nozzles with calibrat­
ing fluid (item 12, table 1-1). 

5-147, Inspection - Fuel Manifolds and Starting 
Nozzle,. a. Inspect fuel manifolds and associated 
lines for cracks or other damage. 

b. Inspect strainers. for cleanliness and con­
dition as scheduled in Inspection Requirements, 
or whenever contamiuted or restricted fuel 
flow is suspected. 

c. On T53-L-1A/5/9/9A engines inspect 
strainer on plug located in main manifold near 
inlet for cleanliness and damage. 

d. On '1'63-L-ll engine inspect bypass filter 
element, spring and plug for general condition 
and continued serviceability. 

e. Using a pressure source of dry filtered air, 
check starting fuel nozzles for clogged condi­
tion. 

5-148. Repair or Replacement- Fuel Manifolds 
and Starting Nozzles. a. Replace all unserviceable 
parts. 

b. On T53-L-1A/5/9/9A engines, wnen re­
placing strainer on plug located in main mani­
fold near inlet, coat a new packing with petro­
latum (item 14, table 1-1) and place on strain­
er. 

c. On T53-L-ll engine, when replacing by­
pass filter plug, place new packing on plug and 
l_ubricate threads with oil (item 5, table 1-1). 

d. If starting fuel nozzles remain clogged 
after cleaning, replace nozzles. 

5-149. lnafaflafion - Fuel Manifolds and Starting 
Nozzles. a. Install starting nozzles into combus­
tion chamber ports. 

(1) On T53-L-1A/5/9/9A engines with 
scoop type combustor place a lock-nut on each 
of three starting nozzles. Install nozzles in 
combustton chamber housing ports at 10, 12, 
and 2 o'clock locations. Tighten nozzles and 
nuts, and lockwire. Install remaining two noz­
zle~ into mounts at 4 and 8 o'clock locations, 
tighten and lockwire. 

(2) On T53-L-11 engine and T53-L-5/9/9A 
engines with scoopless type combustor install 
two starting nozzles through mounting pads on 

fireshield at approximately 4 and 8 o'clock 
locations. Secure each nozzle with two lock-
-vired screws. · 

b. Position the assembled starting and main 
fuel manifolds on rear support cone of engine. 
Place a washer on starting manifold inlet, 
insert nipple through bracket located at lower 
left on support cone. 

c. Connect main and starting fuel manifold 
coupJing nuts to vaporizers and starting noz­
zles. Start and tighten all nuts evenly and 
progressively to prevent cracking manifolds, 
and hold manifolds to prevent twisting. Tighten 
starting manifold nuts with 150 to 175 inch- I 
pounds torque. Use tool LTCT219 or LTCT2051 
to tighten main manifold nuts with 350 to 400 
inch-pounds torque. Lockwire nuts. 

d. Install nut on starting manifold inlet. 
Connect starting and main fuel hoses to inlet 
fittings of manifolds. 

e. Install upper section of rear firewall. 

f. Check for fuel leaks during next ground 
runup of engine. 

5-150. Adiuslmenl - Fuel Manifolds and $farting 
Nozzles. Use following instructions if fuel leaks 
occur at main fuel manifold connections to 
vaporizers. 

a. Check torque of main fuel manifold n11ts 
on fuel vaporizers. If leak continues, remove 
fuel . manifolds. (Refer to paragraph 5-145.) 

b. Check for leaks as follows: 

(1) Connect hose fr6m a regulated source 
of compressed air to inlet of main fuel manifold. 

(2) Pressurize manifold with 30 to 100 
psi air pressure. 

(3) Apply liquid soap around fuel ~nifold 
connection to fuel vaporizer and check for bub­
bles indicating leakage. 

c. Check for fuel leaks during next ground 
runup of engine. 

d. If leaks continue after above checks, re­
placement of fuel vaporizers is reqµired. How­
ever if a normal seal is indicated on seating 
surf ~e . of fuel vaporizer but leak continues, 
replace fuel manifold. 
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5-151. Auxiliary Fuel Provisions. . Perman­
ently installed provisions for use of internally 
installed auxiliary fuel tanks include drain, 
vent and fuel transfer lines with quick-dis­
connect couplings. (See figure 5-20, 5-21, and 
5-22.) Comparable provisions for use of ex-

ternally installed auxiliary fuel tanks include 
inter<;onnecting air lines between the tanks, 
and fuel lines which are connected to each fuel 
tank. (See figure 5-31.) A stowed transfer pump 
relay circuit with flow switch in the left-hand 
main fuel tank limits fuel level during transfer. 

Section VI - Oil System 

e 5-152. Engine Oil System - UH-1 A. 
(See figure 5-32.) Oil is supplied from an ex­
ternal tank, on right side of deck ahead of 
forward firewall. An electrically operated shut­
off valve controls flow through a quick-discon­
nect hose to an engine driven pump, located on 
front of accessory gear box. Pump is equipped 
with a pressure relief valve and a thermobulb 
for oil-in temperature gage, and delivers oil to 

1. Fuel Line Couplings (Red) 
2. Air Line Couplings (Green) 
3. Interconnecting Air Lines 
4. Fuel Lines 
5. Fuel Hose Assemblies 
6. Check Valves 
7. Valves 

BL 
0.0 

a filter for distribution through engine lubrica­
tion system. Oil pressure gage transmitter and 
a pressure switch for ENGine OIL PRESsure 
LOW caution panel light, mounted at top and 
right on inlet housing, are connected by ex­
ternal lines to a pressure tap on filter. Torque­
meter pressure transmitter, at top of engine, 
is· connected to torquemeter tap on · rigM side 
of inlet housing. On Serial No. 59-1607 and 

204060-408 

Figure 5-31. Permanently installed fuel li,ies - ex tern al auxiliary tanks I typical - UH-18 serial No. 
62-1872 and subsequentJ 
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1. Oil Tank 
2. Filler and Dipstick 
3. Tank Drain Valve 
4. Shut-Off Valve 
5. Pump Inlet Hose 
6. Engine Breather Hose 
7. Pump 
8. Magnetic Plug 
9. Filter 

10. Pressure Switch 
11. Pressure Oil Line 
12. Scavenge Lines 

' '~' t~, 
\~ ~t.'\~~:, 

; >, ••t~J:?,~ ''.' \ '\ ',')t 
. •·:i · .¢. --:t.: "' . ~- __ ..._.,. . ,,.,~ ... 

'>.i."<·-·· . •• 18. 

19. 
20. 
21. 
22. 
23. 
24. 

Oil Manifold 
Torquemeter Pressure Transmitter 
Oil Pressure Transmitter 
Pump Outlet Hose 
Cooler Inlet Line 
Oil Cooler 
Cooler to Tank Return Line 
Cooler Drain Valve 
Tank and Transmission Drain 
Tank Vent Line 
Pressure Relief Adjustment 
Temperature Bulb 

Figure 5-32. Engine oil system - UH-1 A (typicalJ 
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subsequent, torquemeter transmitter is also 
vented by an external line to accessory drive 
gear box, at cover of an unused drive pad on 
right front side. A breather hose from left 
front of accessory gear box is vented into tank 
through a quick-disconnect coupling. A quick­
disconnect hose from scavenge pump outlet 
returns oil from engine through external pip­
ing and a cooler to supply tank. Tank and cool­
er have separate drain lines with manual valves. 

r.J 5-153. Engine lubrication - UH-1 A. (See fig­
ure 5-31.) Oil under pump pressure is delivered 
through internal passages to filter on right 
side of accessory gear box. From filter, oil takes 
two main routes; through internal passages in­
to engine inlet housing, and .through external 
lines to rear end and left side of engine. Oil 
flow to inlet housing is distributed through 
passages, transfer tubes, and nozzles to lubri­
cate reduction and accessory drive gears, shaft 
bearings, and splines. This sub-system also pro­
vides pressure oil to the torquemeter incor­
porated in support mounting of planetary re­
duction gears. Oil leaving filter through e1C­
ternal line flows to a manifold tube from which 
it is distributed through branch lines to No. 2 
main bearing inlet strainer, No. 3 and 4 main 
bearings strainer, and a tee strainer on over­
speed governor drive gear. 

r.J 5-154. Engine Oil Scavenge - UH-lA. All en­
gine scavenge oil returns to accessory drive 
gear box, by drainage from inlet housing and 
by external lines from aft end of engine and 
fan drive gear box, passing through a course 
strainer in gear box throat. Gear box sump 
has a magnetic drain plug and is kept nearly 
empty during operation by scavenge element 
of engine driven pump, which delivers oil to 
external return lines. 

5-155. General Maintenance - Engine Oil System. 
a. Replace any unserviceable external lines, 
hose, fittings, units, gaskets, and seals which 
are accessible without unauthorized disassem­
bly. 

b. Before removing any tube or hose, be 
sure it is properly identified and its route un­
derstood for replacement in same manner. When 
possible, leave supporting brackets in place to 
simplify rei:ristallation. 

c. Cap or cover openings immediately when 
disconnected, and take all possible precautions 
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to prevent contamination or dirt entering oil 
system. 

d. Follow procedures below for replacement 
and adjustment of units in oil system. 

e. Follow schedules in Inspection Require­
ments for inspection and cleaning of filter and 
strainers. 

rn 5-156. Engine Oil System - UH-18. 
(See figure 5-32.) Oil is supplied from an ex­
ternal tank, mounted ahead of forward firewall 
at right side of service deck, and flows through 
a shut-off valve and a quick-disconnect hose to 
inlet of engine driven dual-element pump on 
front of accessory gear box. Pump is equipped 
with a pressure relief valve and a thermobulb 
for oil-in temperature gage, and delivers oil 
through internal passages to a filter on left 
side of accessory gear box for distribution 
through engine lubrication system. Oil pressure 
gage transmitter and pressure switch, for ENG­
ine OIL PRESSure LOW caution panel light, 
are mounted at top of engine inlet housing and 
connected by external hose to pressure tap on 
filter. 

(l) 5-157. Engine lubrication - UH-J 8. Filtered 
oil is distributed through internal passages and 
transfer tubes to lubricate gears and bearings 
at forward end of engine, and through external 
hoses and oil manifold to strainers lubricating 
main bearings at aft end of engine. (See figure 
5-35.) Main bearing · areas are provided with 
carbon seals and with paddle-pump slingers to 
assist oil scavenge. 

(l) 5-158. Torquemeter P,:essure System - UH-JB. 
The torquemeter, incorporated in reduction 
gearing to provide continuous gage readings of 
engine output torque, requires oil at higher 
than normal pressure. A rotary pump, on over­
speed governor and tachometer drive, supplies 
oil to torquemeter through internal passages at 
150 psi (plus or minus 10) regulated by an 
adjustable bypass valve. A second element of 
rotary pump scavenges oil from governor drive 
assembly. Torque gage transmitter, mounted 
at top of inlet housing, has two hose connec­
tions: From pressure port of transmitter to 
torquemeter tap above right mount pad of inlet 
housing; and from vent port to a tap on cover 
of an unused drive pad at right front on ac­
cessory gear box. 
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ENGINE BREATHER 
PORT PRESSURF ADJUSTMENT--­

TEMPERA TURE SENSING PORT ,..._ ___ SCAVENGE ~UTLET 

OIL PUMP AND FILTER DETAIL 

GOVERNOR DRIVE GEAR BOX 
LUBRICATION DETAIL 

fFil: OVERSPEED 
GOVERNOR AND 
TACHOMETER 
DRIVE GEAR BOX 

Figure 5-33. Engine lubrication - UH-1 A (Sheet 1 of 3} 
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T0RQUEMETER TAP ' ;'; # .4:t•f ... 

Figure 5-33. Engine lubrication - UH-1 A (Sheet 2 of 3J 

1. OIL PUMP 
2. OIL FILTER 
3. TORQUEMETER VALVE 

4. OIL NOZZLE 
5. PLANET ARY SUN GEAR 
6. PLANET GEAR 

7. PLANET GEAR BEARING 
8. RING GEAR 
9. OIL NOZZLE 

10. PINION GEAR 
11. MAIN BEARING RETAINER 

12. NUMBER 1 BEARING 
13. DRIVEN GEAR 
14. BEARING 
15. OUTPUT SHAn BEARING 
16. OIL NOZZLE 
17. SPLINE 
18. ACCESSORY DRIVE GEAR BOX 
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LEGEND 
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SCAVENGE OIL 
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NO. 3 AND 4 
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I ·-----.-----.. I 
I I I PADDLE PUMP 
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\ I I .. ,... I 

'--------~------------~----► ----------r _____ J: ~------------------' 
INLET HOUSING STRUT----

I I 
I 
I 
I 

+ "'----~·< I ACCESSORY 
GEAR BOX ~,_-~~~-----~~< I 

LEGEND 
EXTERNAL SUPPLY LINES 

INTERNAL SUPPLY LINES ~ 

INTERNAL SCAVENGE LINES 

EXTERNAL SCAVENGE LINES <===i 
Oil STRAINERS ({/:,:':::'}:,::'J 

Oil Fil TER 

Oil PUMP---.-

\_ENGINE Oil DRAIN 

- SCAVENGE Oil 

- ACCE SSORY GEAR BOX VENT 

Oil TANK 
(AIRFRAME MOUNTED 

NOT SUPPLIED BY ENGINE 
MANUFACTURER} 

Figure 5-33. Engine lubrication - UH-1 A (Sheet 3 of 3J 
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1. Tanlc Drain Valve 
2. Oil Level Sight Plugs 
3. Filter Neck 
4. Oil Return Inlet 
5. Vent 
6. Tanlc Outlet 
7. Shut-Off Valve 
8. Pump Inlet Hose 

I l [ 9. Oil Pump 
10. Oil Filter 
11. Oil Pressure Gage Hose 
12. Oil Pressure Transmitter 
13. Pressure Switch - Caution Panel 
14. Torquemeter Pressure Transmitter 
15. Torquemeter Pressure 
16. Engine Breather Hose 
17. Torquemeter Transmitter Vent Hose 
18. Starter Pad Seal Drain Hose 
19. Scavenge Pump Outlet Hose 

® 20. Thermal By-Pass Valve Assembly 
21. Cooler Outlet Drain Valve 
22. Cooler Inlet Drain Valve 
23. Transmission Oil Cooler 
24. Oil Cooler 
25. Transmission Oil Drain Connector 
26. Tank Drain Line 

1--@ 

@' 
204060-39A 

Figure 5-34. Engine oil system - UH-18 (typicalJ 
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llJ 5-159. Engine Oil Sc•Yen9e and leturn -
UH- J a. Scavenge oil drains into accessory gear 
box from inlet housing and through external 
lines from aft. end of · engine, passing through 
a coarse strainer in gear box throat. Scavenge 
element of engine driven pump circulates this 
oil through external lines to a thermal bypass 
valve and oil cooler, -in fuselage compartment 
below deck, and returns it to supply tank. 
Separate drain lines, with manual valves, are 
provided at cooler inlet and outlet and at sup­
ply tank. A breaker hose from right side of 
accessory gear box is vented into tank through 
a quick-disconnect coupling. A chip detector 
type drain plug is· located at lower right on 
accessory gear box. 

5-160. General Maintenance - lngine Oil System. 
Refer to paragraph 5-151. 

a 5-161. Engine Oil Tank- UH-1A. En­
gine oil supply tank is a welded metal container 
equipped with filler neck and cap, dips'tick, a 
scupper with drain, and fittings for connection 
of outlet, return, vent, drain, and engine breath­
er lines. Internal screens are provided at filler 

· neck and vent, and inlet fittings have internal 
baffles. Tank · is secured by straps on a padded 
support at ·right forward side of engine firewall. 

5-162. Removal - Engine Oil Tanlc. a. Open right 
forward cowling. Drain tank by opening valve, 
located below scupper, in drain line which dis­
charges at left aft underside of fuselage. 

b. Disconnect all lines from tank. Cap or 
cover openings. 

c. Cut lockwire, loosen tank strap turnbuckle, 
and remove tank from support. 

5-163. Cleaning - Engine Oil Tanlc. Clean ex­
terior and interior of tank with dry cleaning 
solvent (item 302, table 1-1). Drain thoroughly 
and dry with filtered compressed air. 

5-164. Inspection - Engine Oil Tanlc. a. Inspect 
oil tank for punctures or leaks, tom or punc­
tured internal screens, damaged threads at 
ports or on fittings, and for any damage affect­
ing capacity or function. 

b. Inspect pads on tank straps and support 
for deterioration or damage. Inspect tank 
straps for damage and general condition. 
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. ~:; ,~ . 
El c. On UH-lB helicopters inspect oil level ·.'; '. · •· . ,:·. 
sig~t gage glasses for damap and in~ _~,', .. e :-;;,· 
stains. . ,: < . .. :·: · ·. 
5-165. Repair or leploceme11t-ln9'11e Oli ., ..... 
a. Replace unserviceable fittings and 0-rinp. 

b. Replace tank if damaged. 

c. Replace unserviceable pads on tank atrapl .;· 
and support. Replace support auembly lf·atrapl · 
are unserviceable. 

'.·. 

El d. Faulty oil level sight gare l'lauea OIi 
UH-lB helicopters shall be cleaned or, if necN- - ,:··: .,: 
sary, replaced. :·. ,:·' ~> 

.••· 
- .. ·. ~ ' 

5-166. Installation - Engine OIi Tonlr. a. Cheek · , : ·· · 1 
• 

that pads are in place on support hue and ·· . ·. •,,·_- .·.: 
straps. Open straps to place tank on 1uppori., .. ' . · .' ,·,· 
with filler neck outboard. Connect 1trapa over ·.: · , · ·:1, ' ,. . 
tank, with turnbuckle loose to permit alip. · , · .. , "' ~:. :1,: 

ment. , .... · ... 

b. Install fit'tings and connect tubes to tank ·: ;. _ .. · ·. · : ' ,· 
ports. (See figure 5-82.) · . · · · <,-.:. 

I ~ • \ 

-
c. Tighten tank strap ·turnbuckle with 10 to 

14 inch-pounds torque. Lockwire turnbuckle. 

., ... rn 5-167. Engine Oil Tank - UH-11. (~-.. 
figure 5-84.) Engine oil supply tank i• aimllar .: ,-,- · : •. -~ 
to that on UH-lA, except it has oil level 11pt · · .,., .. ', ~ 
gages rather than a dipstick, and can be mat. · 
tained by same instructions. (Refer to para­ ••• I 

graphs 5-162 through 5-166,) . ,• . ' :: ; 

D 5-168. Engine Oil Cooler-UH-IA. (See .. . : ·:• , : ·:-
5gure 5-86.) A cooler for engine oil ayatein la . : : · ·. · 
mo1,.~·.;ed in an opening through the bulkhead . : ·.: · · '. · 
between main fuselage compartment qd caqo. ·. · .· :~; , 
sling compartment, and is connected into the · · · 
oil return line from engine to tank. Cooll~ air . . . . . 
flow is provided by a turbo blower driven by · ·· ., .,.. · 
bleed air taken from top of the ensine eentri- . ,; . . 
fugal compressor housing. ,. •. · ' 

. ...... ·1···:-
J ~· .. • , 

a 5-169. The UH-lA oil cooler installation .. , ;,,. 
was modified in service to incorporate the aame . . · .· ·, •,: , ... 
type of cooling blower as that used on UH-1B . . ·. · · · · ; · :" . 
Maintenance can be performed by applleable . .. ·· · · 
portions of instructions for the UB-1B iutal- , 
lation. (Refer to paragraphs 5-166 throqh . 
5-171.) The following differences on UH-tA·. 
must be considered: 

a. No transmission oil cooler. 

1.'·: 
t .• "'. • .'\ .• 

•• I• 
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1. 
2. 
3. 

. .,4. 
➔ '5. ,. 

6. 
7. 

.. 

Engine peck 
Quick Disconnect Coupling 
Blower Air Hose 
Blower Screen 
'Turbo Blower 
Shroud 
Oil Cooler 
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"ENGINE LEFT SIDE VIEW 
SHOWING BLEED AlR HOSE 
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figure 5-36. Engine oil cooler installation - UH-1 A 
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b. Thermal bypass valve is in cooler rather 
than a separate unit. 

c. A fabric shroud, instead of a metal duct, 
connects blower to cooler. There is no connec­
tion for starter-generator cooling. 

d. Different structural supports for blower 
are used. 

e. Bl~ed air supply hose has different routing 
on engme, and connects 'to a quick-disconnect 
fitting on deck. 

UJ 5-170. Engine Oil Cooler - UH-1 B. 
(See figure 5-37.) A cooler for engine oil is 
mounted in an opening through the bulkhead 
l>E:tween main fuselage co1!1partment and cargo­
slmg compartment, and is connected into oil 
return line through a thermal bypass valve 
!l1ounte_d on the same bulkhead. Cooling air flow 
is provided by a turbo blower driven by bleed 
air taken_ from engine at an adapter on top of 
the centrifugal compressor housing. A starter­
generator cooling duct is connected to top of 
the duct between blower and oil cooler. Another 
c?Oler; tor tra~smis~ion oil, is mounted side by 
side with engme 011 cooler but there is no 
functional connection betwe~n the two oil sys­
tems. 

UJ 5-171. Bleed Air fittings for Engine Model 
Change on UH-1B. The bleed air source on T53-
L-9A/11 engines provides compressed air in 
greater volume and at higher temperature than 
on T53-L-5/9 engines. To avoid overspeed of 
oil cooler blower, it is necessary to use a more 
restricted inlet fitting on blower with an engine 
model which takes air from the diffuser housing 
than with an engine which supplies air directly 
f~o1!1 th~ ce~trifu~al compressor housing. A 
similar situation exists as to a fitting on selec­
tor valve of the bleed air heater-defroster sys­
~em. An a_lternate set of two fittings is stowed 
m a bracket on the engine forward firewall at 
left side, for use in event of an engine model 
change in accordance with an adjacent placard 
which reads as follows: 

Warning 
Install 204-060-494-1 fitting in turbo 
fan inlet housing and 204-061-410-1 
fitting in bleed air heater outlet hous­
ing with T53-'L-9A or T53-L-11 engine 
installation. 

Install AN919-23D fitting in turbo fan 
inlet housing and 204-060-453-1 fitting 

5-66 

in bleed air outlet housing with T53-
L-5 or T53-L-9 engine installation. 

Stow removed fitting in clip provided. 

Note 

If a T53-L-9A/11 engine is to replace 
a T-53-L-5/9 engine on an aircraft not 
yet modified in accordance with MWO-
55-1520-211-20 /24, a part number 
500516-16C adapter will be required 
to connect the bleed air hose to the 
new engine. 

UJ 5-172. Removal - Engine Oil Cooler - UH-
18. a. Enter fuselage compartment through 
door at right-hand side. Disconnect bleed air 
hose from blower. Cap or cover line and blower 
inlet fitting. Detach and remove blower screen 
from base as necessary. 

b. Remove eight bolts to detach blower flange 
from duct. Keep shims for reinstallation. Re­
move bolts at left side to detach blower from 
support bracket. 

c. Disconnect starter-generator cooling duct. 
Detach forward end of duct from support plates 
of cooler by removing mounting bolts. 

. d. Drain en~ine oil cooler and connecting 
Imes through mlet and outlet drain valves. 

e. Disconnect oil tubes from thermal valve 
fittings. Remove two mounting screws, with 
nuts and washers to detach valve and spacer 
plate from bulkhead. 

f. Disconnect oil tube from cooler inlet fit­
ting, and drain line from cooler outlet tee. 

g. Detach engine oil cooler from transmission 
oil cooler by removing two upper and two low­
er bolts, with nuts and washers, at mating 
flanges of coolers. 

h. Remove four bolts through engine oil 
cooler support plate and left side mounting 
flange on front of bulkhead. Remove cooler 
assembly aft through fuselage compartment. 

i. When replacing cooler, detach elbow and 
tee assemblies from studs of cooler inlet and 
outlet by removing nuts and washers. 

j. Cap all open lines and fittings to prevent 
contamination. 



1. Bleed Air Hose 
2. Quick Disconnect Coupling 
3. Blower Air Hose 
4. Intake Screen 
5. Turbo Blower 
6. Support Bracket 
7. Cooler Drain Valves 
8. Shims 
9. Cooler Duct 

10. Engine 011 Cooler 
11. starter Duct Connection 
12. Cooler Outlet Line 
13. Spacer 
14. Thermal Valve Assembly 
15. 011 Line from Engine 
16. Cooler Inlet Line 
17. Return Line to Tank 
18. Bulkhead (station 149) 
19. Transmission Oil Cooler 
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ENGINE BLEED AIR 
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USE SHIMS (9 MAX.) 
TO POSITION BLOWER 
ON SUPPORT AT 
STATION 165.60 

0 
0 
0 
0 
0 
0 
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0 
0 
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Finure 5-37. Enc,ine oil cooler installation - UH-1 B ltypicaO 
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III 5-173. Inspection.- Engine Oil Cooler -UH-
1 B. a. Inspect all fittings, lines and mounting 
parts for damage and general condition. 

b. Inspect air passages of oil cooler core in 
accordance with inspection requirements or as 
frequently as operating conditions warrant. 

c. Inspect blower, screen, quct, oil cooler and 
thermal valve for damage and proper operation. 

III 5-17 4. Repair or Replacement - Engine Oil 
Cooler - UH-1 B. a. Replace unserviceable fit­
tings, lines, gaskets, 0-ring seals and mounting 
parts as required. 

b. Replace blower, screen, duct, oil cooler or 
thermal valve as assemblies in event of damage 
or malfunction. 

c. In event of engine internal failure, replace 
oil cooler and oil shut-off valve. Thoroughly 
flush out all connecting lines and fittings. 

III 5-175. Installation - Engine Oil Cooler - UH-
1 B. a. Assemble gasket, elbow, and fitting on 
cooler inlet, secured by nuts and washers on 
four studs. Assemble fittings on cooler outlet 
in same manner. 

b. Position engine oil cooler in bulkhead 
opening from aft side. Align mating flanges of 
two coolers and install two upper and two lower 
bolts, with nuts and washers. 

c. Install four bolts, with thin washer, to 
secure support plate of engine oil cooler to 
plate-nuts of bulkhead flange. 

Note 

When required to align cooler to blow­
er, use not more than 24 washers on 
bolts between cooler and -bulkhead 
flange. 

d. Position thermal valve assembly and 
spacer plate on aft face of bulkhead above oil 
cooler. Install two screws, with thin aluminum 
alloy washers under heads, through valve body 
and bulkhead. Secure with nuts and aluminum 
washers. 

e. Connect oil lines to valve and cooler, and 
drain lines to cooler. 

f. Install duct on aft side of cooler, secured 
with four screws through each support plate­
nuts of duct. 
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g. Position blower mounting flange on aft 
side of support bracket, and secure with three 
bolts. Insert shims, not to exceed nine, as re­
quired in gap between blower and duct for 
alignmen't. Also realign cooler in bulkhead 
opening as necessary. Secure blower to duct 
with eight bolts and thin washers. 

h. Connect bleed air hose to blower. 

i. Install turbo blower screen ( 4, figure 5-37) 
with bolts; grommets, nuts and 12 washers. 

j. Connect starter-generator cooling duct to 
exit neck at top of cooler duct. 

a 5-176. Engine Oil Strainers - UH-lA, 
Oil strainers which can be removed for inspec­
tion and cleaning are at pressure oil inlet to 
No. 2 main bearing on lower right side of 
engine diffuser housing, and at pressure oil 
inlet to No. 3 and 4 main bearings on top of 
engine exhaust diffuser. (See figure 5-33.) 
These strainers will be inspected at initial 
installation of engine, after initial engine run 
if chips or foreign matter are found on oil 
filter or magnetic plug, and thereafter at nor­
mal period for external inspection of engine 
unless required sooner because of evidence of 
oil system contamination. Double throttle tee 
strainer, on overspeed governor drive gear box, 
should not be disassembled unless facilities 
exist for flow testing strainer after reassembly. 
Complete tee strainer assembly will be re­
placed if necessary. 

Pl 5-1 77. Removal - Engine Oil Strainers - UH-
1 A. a. Cut lockwire and remove strainer and 
gasket from top of No. 2 bearing oil inlet fitting 
at lower right side of engine diffuser housing. 

b. Disconnect flexible oil line from No. 3 and 
4 bearing inlet fitting at top of exhaust diffuser. 
Cut lockwire between strainer housing and 
adapter only. Hold adapter with wrench to pre­
vent turning, while using another wrench to 
remove strainer housing with gasket. 

c. Carefully withdraw strainer and nozzle 
assembly straight upward out of adapter and 
transfer tube, without twisting. 

r.1 5-178. Disassembly - Engine Oil Strainers -
UH-1A. Separate strainers, gaskets and nozzles. 

r.1 5-179. Cleaning - Engine Oil Strafners - UH-
1 A. Clean all parts with dry cleaning solvent 
(item 302, table 1-1), and a soft wire brush. 
Air dry parts. 
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rJ 5-180. Inspection - Engine Oil Strainers -
UH-JA. Inspect strainers and gaskets for suit­
ability for continued service. Be sure all pass­
ages and openings are clear. 

rJ 5-181. Repair or Replacement - Engine Oil 
Strainers - UH-JA. Replace unserviceable parts. 

rJ 5-182. Reauembfy - Engine Oil Strainers -
UH- J A. Insert strainers in nozzles. Use new 
0-ring packing in groove around upper end of 
nozzle. 

rJ 5-183. Installation - Engine Oil Strainers -
UH-JA. a. Install strainer and gasket in top of 
No. 2 bearing oil inlet fitting at lower right 
side of engine diffuser housing. Lockwire. 

b. Carefully insert nozzle through adapter 
into transfer tube at top of exhaust diffuser. 
Turn nozzle very gently to find position where 
locating lands on lower end seat in mating 
grooves. 

c. Install strainer housing, with new 0-ring 
packing. Hold adapter with wrench to prevent 
turning. Use second wrench to tighten strainer 
housing. Lockwire housing to adapter. 

d. Connect flexible oil line from oil manifold 
to strainer housing. 

m 5-184. Engine Oil Strainen - UH-1 B. 
Oil strainers on engine which are accessible 
without major disassembly are located at ex­
ternal pressure line connection on lower right 
side of engine diffuser housinSP: for No. 2 main 
bearing, at external pressure line connection on 
top right of exhaust section for No. 3 and 4 
main bearings. 

I;) 5-185. Removal - Engine Oil Strainers - UH­
J I. a. Cut lockwire and remove strainer and 
gasket from top of No. 2 bearing oil inlet a't 
lower ring on engine diffuser housing. 

b. Disconnect flexible oil line from oil strain­
er housing at top left on engine ahead of rear 
firewall. 

c. Cut lockwire between strainer housing and 
adapter only. Hold adapter against any turning 
with one wrench, while removing strainer hous­
ing with another wrench. 

d. Carefully withdraw strainer and nozzle 
assembly, straight upward without twisting, 
from adapter and tube. 

m 5-186. Di1a11embfy - Engine Oil Strainers -
UH-JI. Separate strainers, gaskets and nozzles. 

m 5-187. Cleaning - Engine Oil Strainers --UH­
J 8. Refertoparagraph 5-179. 

I;) 5-188. Inspection - Engine Oil Strainers -
UH-11. Refer to paragraph 5-180. 

I;) 5-189. Repair or Replacement - Engine OIi 
Strainers - UH-JI. Refer to paragraph 5-181. 

m 5-190. Reauembfy - Engine Oil Strcilners -
UH-JI. Refer to paragraph 5-182. 

I;) 5-191. Installation - Engine Oil Strainers -
UH-18. a. Install strainer and gasket in top of 
No. 2 bearing oil inlet at lower ring on engine 
diffuser housing and lockwire. 

b. Insert nozzle for No. 3 and 4 bearing 
strainer carefully into adapter and 'tube. Turn 
gently to find position where locating lands on 
lower end of nozzle seat in mating grooves. 

c. Disassemble strainer and nozzle for in­
spection and cleaning, by unscrewing slotted 
cap and separating parts. 

d. Reassemble strainer and nozzle after 
cleaning. 

e. Insert nozzle carefully into adapter and 
tube, turninSP: it gently to find position where 
locating lands on lower end of nozzle seat in 
mating grooves. 

f. Install strainer housing, with packing. 
Hold adapter with wrench while tight.ening 
strainer housing 80 to 100 inch-pounds torque I 
with another wrench. Lockwire housing to 
adapter. 

g. Clean thread of oil strainer housing and 
connector nut of flexible oil line with trichlor­
ethylene (item 307, table 1-1). 

h. On upper half only of threads on strainer 
housing, carefully apply sealing and retaining 
compound (item 204, table 1-1) . 

Caution 

Be sure no sealant enters housing to 
result in clogging of strainer. 
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i. Connect oil line on strainer housing. Hold 
housing with wrench while tightening connec­
tor nut with 50 'to 75 inch-pounds torque. 

a 5-192. Engine Oil Pump - UH-1 A. En­
gine-driven oil pump is mounted at front of 
accessory drive gear box. External f ea tu res are 
inlet and outlet connections, pressure relief 
valve adjustment and a temperature bulb. 

a 5-193. Removal - Engine Oil Pump - UH-1 A. 
a. Open engine cowling. Place suitable vessel 
to catch trapped oil. 

b. Disconnect electrical harness connector 
from oil temperature bulb. When required, re­
move temperature bulb and gasket. 

c. Disconnect hoses from puml? inlet and 
outlet fittings. 

d. Remove lockwire and four bolts to detach 
pump from accessory drive gear box. Remove 
pump, coupling shaft assembly with snap-ring, 
and three packings at shaft and two oil pass-
ages. · 

e. Cover openings to prevent contamination. 

a 5-194. Installation - Engine Oil Pump - UH-
1 A. a. Ins'tall snap-ring on coupling shaft. Insert 
shaft into middle opening of pump mounting 
pad on accessory drive gear box. 

b. Install oil pump, with three packings in 
place, meshing pump shaft with coupling shaft. 
Secure pump to gear box with four bolts. Lock­
wire bolt heads. 

c. Install 45 degree elbow with O-ring and 
nut in pump inle't, with open end pointing right. 
Attach hose assembly on elbow, and connect to 
shut-off valve outlet coupling. 

d. Install elbow with O-ring and nut in pump 
outlet, with! open end pointing aft. A'ttach hose 
assembly on elbow, and connect to return line 
coupling on deck. 

e. Install oil temperature bulb with gasket in 
port at upper left on pump. Connect electrical 
harness connector to oil temperature bulb. 

a 5-195. Adiustment - Engine Oil Pump - UH-
1 A. a. Before making any oil pump pressure 
adjustment, thoroughly check >ther elements 
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of oil system, including pressure indication sys­
tem. 

(1) Oil pressure should noi; change during 
normal engine service. 

(2) Check oil filter for cleanliness, since 
dirty filter discs can cause low oil pressure. 

(3) Be sure operating checks of oil pres­
sure are made according to normal procedures 
of engine operation, with oil temperature 
stabilized in normal range. (Ref er to TM 55-
1520-211-10.) 

Caution 

Do not make pressure adjustments 
during engine operation. 

b. Adjust engine oil pressure, when neces­
sary, at adjusting screw on front of oil pump 
housing. 

(1) Loosen adjusting screw lock-nut. 

(2) Turn ,adjusting screw clockwise to in­
crease oil pressure or counter-clockwise to re­
duce pressure. One full turn will change oil 
pressure approximately ten psi. 

(3) Tighten adjusting screw lock-nut with 
eight to ten foot-pounds torque. 

( 4) Recheck indicated oil pressure during 
engine operation. 

IJ 5-196. Engine Oil Pump - UH-1 B. An 
oil pump, mounted on front of accessory drive 
gear box, has pressure and scavenge elements 
on same drive shaft. External features on PUtriP 
are inlet and outlet hose connections, pressure 
relief valve adjustment screw and lock-nut, and 
a thermobulb for oil temperature indicator. 

IJ 5-197. Removal-Engine Oil Pump-UH-JS. 
a. Disconnect electrical harness connector from 
thermobulb. Remove thermobulb and gasket 
when necessary. 

b. Disconnect hoses from pump inle't reducer 
fitting and outlet elbow fitting. Remove fittings 
·with gaskets when necessary. 

c. Remove lockwire and four through bolts 
which secure pump to gear box. Remove pump, 
three packings, and coupling shaft with snap­
ring from mounting pad. 
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d. Cover openings to prevent contamination. 

llJ 5-198. Installation - Engine Oil ·Pump - UH-
18. a. Install snap-ring on coupling shaft. Insert 
shaft into middle opening of pump mounting 
pad on accessory drive gear box. 

b~ Install oil pump, with three packings in 
place, meshing pump shaft with coupling shaft. 
Secure pump to gear box with four bolts. Lock­
wire bolt heads. 

c. Install reducer fitting with gasket in pump 
inlet port. Connect hose. 

d. Install elbow fitting with gasket in pump 
outlet port. Align elbow to point straight down. 
Tighten fitting and lock-nut with 300 to 325 
inch-pounds torque. Connect hose. 

e. Install thermobulb with gasket in port at 
upper left on pump housing. Connect electrical 
harness connector to thermobulb. 

llJ 5-199. Adlustment-Engine <..,;I Pump - UH-
18. Refer to paragraph 5-195. 

llJ 5-200. Torquemeter Rotary Pump -
UH-1 B. · A dual element pump is mounted on 
front of overspeed governor drive gear box. 
Pressure element supplies oil to torquem~ter at 
140 to 160 psi, regulated by a:q adjustable by­
pass valve. Other element of pump aids circu­
lation and scavenging of oil in governor drive 
gear box and to accessory mounting pad (un­
used) or right upper side of inlet housing. 

I llJ 5-200A. Removal-Torquemeter Rotary Pump 
I -UH-18. a. Remove mounting bolts and wash­
ers that secure rotary pump to the overspeed 
governor and tachometer drive assembly. 

b. Remove rotary pump and discard packing. 

llJ 5-201. Inspection - Torquemeter Rotary Pump. 
Inspect seal for leaks or damage. Inspect pump 
for proper operation. 

(lJ 5-202. Repair or Replacement - Torquemeter I 
Rotary Pump - UH- 18. a. Replace seal which is 
accessible without disassembly of pump or 
valve. 

u. Replace pump assembly in event of mal- 1 
function. Carefully note position of pump when 
removing, after removal of six mounting bolts, 
and align its ports to internal passages of 
mounting pad when reinstalling. 

c. Use an accurate test gage, connected at 
port provided (9, figure 5-37), for checking or 
adjusting rotary pump pressure to 140 to 160 
psi at bypass valve (11) during a ground run. 
Remove gage and reinstall plug in port after 
adjustment. 

llJ 5-202A. Installation - Torquemeter Rotary 
Pump - UH-18. a. Establish proper end float of 
overspeed governor drive shaft. 

b. Install shims on either end of overspeed 
governor drive shaft, as required. 

c. Install packing in rotary pump housing. 

d. Mount rotary p~mp o:i overspeed governor 
and tachometer drive housing, mating its 
splined shaft with internal spline of overspeed 
governor drive shaft. 

e. Secure pump with mounting bolts and 
washers. Tighten bolts. Lockwire. 

llJ 5-203. Adjustment - Torquemeter Rotary Pump 
- UH-18. Torqueme'ter oil pressure may be 
adjusted as follows: (See figure 5-39.) 

a. Remove plug from overspeed governor and 
tachometer drive and install a pressure gage 
that provides readings of O to 200 psi. 

b. Operate engine and check torquemeter oil 
pressure. 

Note 

Normal pressures at test connection 
should be 150 (plus or minus 10) psi 
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1. Pressure Pump Inlet 
2. Pressure Relief Valve Adjustment 
3. Thermobulb Location 
4. Scavenge Pump Outlet 
5. Main Filter 
6, Oil Pressure Tap 
7. Filter By-Pass Valve 
8. Torquemeter Boost Pump 
9. Test Gage Connection 

10. Strainer and Metering Cartridge 
11. Boost Pump Pressure Adjustment 
12. Torquemeter Pressure Tap 
13. Accessory Gear Box Pressure Tap 
14. Magnetic Chip Detector Plug 
15. Accessory Gear Box Breather Port 
16. Pressure Oil Line 
1 7. Oil Manifold 
18. Oil Line to No. 2 Bearing 
19, Scavenge Line - No, 2 Bearing 
20. Inlet Strainer - No, 2 Bearing 
21. Scavenge Line - No. 3 and 4 Bearings 
22. Inlet Strainer - No. 3 and 4 Bearings 
23. Pressure Oil Line 

TM 55-1520-211-20 

figure 5-38. Oil system components - 153-L-9 /9 / 11 series engines 
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at flight idle with main rotor turning. 
Reading should be taken after oil 
pressure and temperature have sta­
bilized. 

I c. Shut down engine and make the following 
adjustments. 

I (1) Straighten tang on key-washer. 

I (21 Loosen adjusting screw locknut, using 
face spanner socket wrench LTCT215. 

Note 

It will be necessary to displace air 
pressure sensing hose when using 
wrench. 

I (3) Turn adjusting screw clockwise to 
increase pressure, or counterclockwise to re­
duce pressure. One full turn will change pres­
sure approximately 10 psi. 

I (4) Tig'hten adjusting screw locknut to 
70 to 80 inch-pounds torque using socket wrench 
LTCT215. 

I (5) Bend tang on key-washer. 

I (6) Restart engine. Recheck oil pressure 
and repeat step (3) if necessary. 

I d. Remove pressure gage and install plug. 

r.J 5-204. Engine Oil Shut-Off Valve -
UH-1 A. A motor operated gate-type valve is 
mounted on a deck bracket at forward side of 
engine firewall; its outlet on aft side of firewall 
is fitted with a quick-disconnect coupling for 
engine oil pump inlet hose. An OIL VALVE 
OPEN-CLOSE toggle switch on cabin pedestal 
operates valve electrically, but cannot close oil 

b. Disconnect engine oil inlet hose from shut­
off valve outlet coupling at firewall. (See figure 
5-32.) 

c. Drain oil tank by opening valve in drain 
line which discharges at left aft underside of 
fuselage. 

d. At aft side of firewall, cut lockwire and 
remove four bolts and washers at flange of 
shut-off valve outlet connector. Remove outlet 
assembly and gasket. When required, disassem­
ble coupling, nut and O-ring from outlet con­
nector. 

e. Disconnect electrical leads at valve re­
ceptacle. 

f. Disconnect tank outlet tube from inlet 
connector of shut-off valve. Remove valve as­
sembly and gasket from bracket. 

g. When required, detach inlet connector 
and gasket from valve body by removing lock­
wire, four bolts and washers. 

r.J 5-206. Installation - Engine Oil Shut - Off 
Valve - UH-1A. a. Assemble connector and 
gasket on inlet of valve body, secured by four 
bolts and washers. Lockwire bolt heads. 

b. Assemble coupling, nut, and O-ring with 
outlet connector. 

KEY WASHER~ 

RELIEF VALVE BODY~"' 

RELIEF VALVE 
ADJUSTING SCREW 

valve while fuel shutoff remains open. Valve PLUG ~--r.c..:µ...A..c::...c. 
has a manual override handle and position in­
dicator for use in ground maintenance when 
electric power is not available. 

r.J 5-205. Removal-Engine Oil Shut-Off Valve­
UH-1 A. a. Open engine and forward cowling at 
right side. 

204060-493 

Figure S-39. Torquemeter oil pressure adiusfment 
-UH-18 
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c. Place outlet connector, with gasket, to 
mounting holes from aft side of firewall. In­
sert four bolts, with thin washers under heads, 
through connector flange, gasket firewall, and 
bracket. Place gasket on bolts next to bracket. 

d. Position valve body to bolts, with actuator 
at top. Start and tighten bolts into body. Lock­
wire bolt heads. 

e. Connect tube from tank outlet to valve in­
let connector. 

f. Connect engine pump inlet hose to valve 
outlet coupling. 

. g. Connect electrical leads to receptacle on 
valve actuator. 

llJ 5-207. Engine Oil Shut-Off Valve -
UH-1 B. Model UH-lB helicopters Serial No. 
60-3546 through 64-14100 are equipped with a 
motor operated, gate type, shut-off valve es­
sentially the same as that used on UH-lA heli­
copters. This unit can be maintained by use of 
instructions contained in paragraphs 5-204 
through 5-206. 

B 5-208. Engine Oil Filter - UH-1 A. Oil fil­
ter on T53-L-1A engine is on right side of inlet 
housing. Cartridge consists of screen discs on 
a perforated tube enclosed by a removable con­
tainer. Filter body has two external outlets and 
a bypass valve to assure oil flow if screens be­
come clogged. 

B 5-209. Removal - Engine Oil Filter- UH-1 A. 
a. Open cowling at left - hand side of engine 
Position suitable container to catch oil. 

b. Remove bolts (12, figure 5-40) and wash­
ers (13) attaching oil filter to engine and re­
move plug. 

c. Open right-hand engine cowling to gain 
access to accessory gear box magnetic plug. Cut 
lockwire and remove plug. 

B 5-210. Disassembly- Engine Oil Filter-UH-
1A. a. Cut lockwire, remove seat nut (1, figure 
5-40) and 0-ring (2). Pull off filter container 
(3) and O-ring (4). 

b. Remove nut (5) from stud (10). Pull off 
cartridge assembly. Separate retainer cup (6), 
seven filter discs (7), and six spacers (8) from 
tube (9). 
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B 5-211 Cleaning-Engine Oil Filter-UH-1A. 
Engine oil filter and accessory gear box mag­
netic plug shall be cleaned at the following in­
tervals: At initial installation of engine; after 
first ground run-up ; after first five hours of 
operation; after first 15 hours of operation, 
then after each 25 hours of operation. 

a. Clean all parts with dry cleaning solvent 
(item 302, table 1-1) and dry with filtered, 
compressed air. 

b. Use a soft bristle brush as necessary to 
remove accumulated metal chips and foreign 
material. 

r.J 5-212. Inspection-Engine Oil Filter-UH-1A. 
Engine oil filter and accessory gear box mag­
netic plug shall be inspected at the following 
intervals: At initial installation of engine; 
after first ground run-up; after first five hours 
of operation; after first 15 hours of operation, 
then after each 25 hours of operation. 

a. Inspect screens for accumulation of metal 
chips, foreign material and tears, breaks or 
other damage. 

b. Inspect seal nut (1, figure 5-40) and filter 
tube (9) for suitability for continued use. 

1. Seal Nut 8. Spacers (6 Reqdl 
2. O-Ring Packing 9. Filter Tube 
3. Container 10. Stud 
4, O-Ring Packing 11. Filter Body 
5. Jam Nut 12. Bolts (4 Reqdl 
6. Retainer Cup 13. Tabwashers (4 Reqdl 
7. Filter Discs (7 Reqdl 14. O-Ring Packings 

204060-136 

figure 5-40. Engine oil filter - UH-1 A 
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c. Inspect container (3), stud (10) and filter d. Close and secure engine cowling. 
body (11) for damage and general conaition. 

d. Inspect magnetic plug for accumulation of 
metal chips and foreign materiR.1 Check condi­
tion of threads. 

r.J 5-213. Repair or Replacement - Engine Oil 
Filter - UH-1 A. a. If accumulation of m e t al 
chips and foreign material on screens is exces­
sive replace screens and immediat~ly investi­
gate source to determine corrective action. 

b. If accumulation of metal chips and foreign 
material on magnetic plug is excessive immedi­
ately investigate source to determine correc­
tive action. If threads are damaged replace 
magnetic plug. 

c. Replace packings and unserviceable parts 
as necessary. 

r.J 5-214. Reassembly--Engine Oil Filter-UH-1A. 
a. Assemble seven screens, six spacers, and re­
tainer cuo on filter cartridge tube. Place car­
tridge assembly on stud. Secure with jam nut, 
tighten so that parts will not rotate. 

b. Place O-rinir and container on filter body, 
alignin8' pierced luirs for lockwire. Install seal 
nut with packing. Tighten with 70 to 90 inch­
pounds torque. Lockwire nut to container, and 
container to filter body. 

Caution 

Do not attempt to correct oil leakage 
between packing and container by in­
creasing torque on seal nut. If leak 
occurs, check mating surf aces and in­
stall new packings. 

Warnihg 

Do not allow oil to remain on skin 
longer than necessary, since it con­
tains a toxic additive which is readily 
absorbed through skin. 

r.J 5-215. ln1tallation--Engine Oil Filter-UH-1A. 
a. Position oil filter on engine with new 0-ring 
packings (14, figure 5-40). 

b. Install attaching washers (13) and bolts 
(12). 

c. Install magnetic plug, with new packing,· 
and lockwire. 

Ul 5-216. Engine Oil Filter - UH-18. Oil fil­
ter on T53-L-5, -L-9, or -L-11 engines is located 
at left side of inlet housing. Filter element is 
reusable wafer disc type, enclosed in a cylindri­
cal housing equipped with a bypass valve pre­
set to open at 15 to 20 psi differential pressure 
for continued oil flow if screens should become 
clogged. Flow to and from filter is through in­
ternal passages. A pressure line from a tap on 
filter housing connects to oil pressure gage 
transmitter and pressure switch for caution 
panel light. 

Ul 5-217. Removal- Engine Oil Filter- UH-18. 
a. Open cowling at left - hand side of engine. 
Position suitable container to catch oil. 

b. Remove bolts, washers, tab washers and I 
brackets. attaching filter to engine. Remove 
filter and packings. 

c. Open right hand engine cowling to gain 
:>.ccess to accessory gear box chip detector. Cut 
lockwire and remove chip detector. 

Ul 5-218. Di1a11embly- Engine Oil Filter-UH-
18. Loosen screw that secures cover and ele­
ment in bottom of filter housing and remove 
cover and element assembly from housing. 

Ul 5-219. Cleaning--Engine Oil l'llter-UH-18. 
Engine oil filter and accessory gear box chip 
tietector shall be cleaned at the following in­
tervals: At initial installation of engine; after 
first Jll'OUnd run-up; after first five hours of 
oneration: after first 15 hours of operation, 
then after 25 hours of operation. 

a. Place cleaning fixture SPT 107 on screw 
of filter and turn it down until fitted snugly 
aq-ainst end plate. Cap fixture nipple. 

b. Immerse filter and fixture assembly in sol­
vent and soak until contaminants . are re­
moved from external surf aces of elen1ent. 

c. Attach an air line to nipple of cleaning 
fixti1re. Continue rinsing in solvent until there 
is no discoloration. 

d. Remove cleaning fixture from filter screw. 
Dry cover with clean compressed air. Protect 
filter from contamination while removed. 

e. Wash filter housing and chip detector with 
solvent (item 302, table 1-1). 
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figure 5-41. Engine oil filter, cover assembly and 
cleaning fixture - UH-18 

(;) 5-220. Inspection-Engine Oil Filter-UH-18. 
Engine oil filter and accessory gear box chip 
detector shall be inspected at the foil owing in­
terval~: At initial installation of engine; after 
first ground run-up; after first five hours of 
operation; after first 15 hours of operation, 
then after each 25 hours of operation. 

a. Inspect filter element and chip detector 
for accumulation of metal chips and foreign 
material. Check for tears, breaks or other 
damage. 

b. Inspect filter screw, cover, end plate and 
housing for damage and serviceability. 

c. If cover is disassembled for any reason 
measure thickness of filter element at inner 

I ring. Thickness shall be 0.126 to 0.136 inch. If 
not within limits, replace element. 

(;) 5-221. Repair or Replacement-Engine Oil Fil­
ter - UH-18. a. If accumulation of metal chips 
and foreign material on filter element is ex­
cessive immediately investigate source to deter­
mine corrective action. 

b. If accumulation of metal chips and foreign 
material on chip detector is. excessive internal 
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inspection of reduction gears and bearings rttay 
be necessary. , 1 

c. Replace packings and unserviceable parts 
as necessary. 

d. Replace filter element if required dimen-
sions are not met. (Ref er to paragraph 5-220, 
step c.) ~ ' 

(;) 5-222. Reassembly-Engine Oil Filter-UH-18. 
Insert cover and element assembly into bore'of 
hqusing and engage screw in threads. Tighten 
screw with 25 to 35 inch-pounds torque. ~k­
wire head to hole in chamfered edge of hous­
ing. ' · 

~ 

(;) 5-223. Installation-Engine Oil Fllter-UH-18. 
a. Position oil filter on engine with new 0-rittg 
packings. 

b. Install attaching brackets, tab washers, I 
washers and bolts. • 

c. Install chip detector, wit_b new packing, in 
accessory gear box port and lockwire. 

d. Remove drainage vessei. Close and secure 
engine cowling. 

Warning 

Do not allow oil to remain on skin 
longer than necessary, since it· c()n­
tains a toxic additive which is readily 
absorbed through skin. 

r.J 5-224. Oil Pressure Transmitters and 
Switch - UH-lA. (See figure 5-32.) Pressure 
switch for engine oil pressure caution light is 
mounted on right side of inlet housing jUst 
Hbove oil filter, with a connectint line from fil­
ter pressure tap. Transmitters ·ror engine oil 
pressure and torque indicators· are mounted on 
a bracket at top of inlet housing. Through 
Serial No. 58-3047, transmitters are in a ·shock­
mounted bracket, with all oil connections ori 
front ends. On Serial No. 59-1607 and subse­
quent, bracket is secured directly to engine 
oad, a different type of transmitter is used, and 
torquemeter transmitter has a verit line hos~ 
to accessory drive gear box. 

r.J 5-225. Removal - Oil Pressure Transmitters 
and Switch - UH-1 A. a. Open right - hand en­
gine cowling and position suitable container to 
catch oil. 
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· .: ·· :; · . b. Disconnect electrical leads and oil lines 
·,:' - .. . : from pressure switch. Cap or cover openings ;·. · ... < _: . ··: in Jines to prevent entrance of foreign material. 

•'• I \~ . . . . . . .- , . 
e. Cut lockwire, remove bolts and washers 

and lift switch from engine. 

' d. Disconnect oil lines and electrical cable 
from transmitter. Cap or cover lines to pre­
vent entrance of foreign material. 

. e: Remove mounting screws or nuts to de-
1 tach transmitter from bracket and remove 

..... ,. • · transmitter. 
~ ,~ I'/ . ~ i . j : 

·· .:~.';;.'· ' .... ·. 11 S-H6. lnafallafion--Oil PreHure Transmitters 
; · \·; "·. ':. ·. IIIHI lwlfclt - UH-1A. a. Position pressure 
'.,'.: · · ,,:· · · · .. · awltch on bracket and secure with washers, 

· · • bolta and lockwire. .. . , . 
. • ... , , . b. Uae tee fitting in replacement switch. Un-
•;~. . ·: · cap . or uncover openings in oil lines and con-

··.·. . nect oil lines and electrical leads to pressure­
,~ · . , "switch. Lockwtre connector. 

• . .. · c. Transfer fittings to replacement filter. 
Check that plug with orifice is installed in "V" 

· . connection on either transmitter through air­
cnft Serial No. 58-3047, or on oil pressure 

. pp tranamitter only on aircraft Serial No. 
. ·., 69-1607 and subsequent. 

~··:·• ,.' • · :. d. Position transmitter in bracket and in-
, .. : • . .' stall mounting screws or nuts. . • . 

.': · >· ··.· '.~· .. '..- e. Uncap or uncover openings in oil lines and 
./ .:. ·.:. · · electrical cable to transmitter. Lockwire con-

,. • •.V '• ector 
,-1 .• ;.~ ... n • 
. ··'. "':' . -~ ., 

~-; ' . 1., : ,. :. f. Remove drainage vessel. Close and secure 
.:. · ensme cowling. ·•" i•-~ 

I • •• 

: . . . 
' :: ... : · · · . ■ S-227; 011 Pressure Transmitters and 
·'. ; .. ···;, : Switch..;_ UH-11. (See figure 5-34.) Trans­

·;·· , .. £ ': · . · : mitten for engine oil pressure and torque in-
·:-. . , • · dicatora are mounted in a support at top of in­
,,·, .. <:·?:::',:·:· let houaing. Pressure switch for engine oil pres­
, · · sure caution light is mounted on top of same 
:, :.· .. · ·_aupport assembly. 

1, •, • . . • . s-nt. lemoyaf - Oil PreHure Transmitter, 
· Hfl lwifclt - Uff-18. a. Open engine cowling 

· doors and position suitable container to catch 
.. ~ oil. 

· · b. Disconnect electrical cable connector from 
preaAure switch. Disconnect oil pressure line 

~- , •... ··,:·;, · 
. .... ,,Jj 

• ~ . • ; ·~ ~· • : • r" 

. .. . . 

hose and tube from tee fitting on switch and 
cap or cover openings to prevent entrance of 
foreign material. 

c. Remove two bolts to detach switch from 
top of support assembly and remove switch. 

d. Cut lockwire and disconnect electrical 
cable connector from oil pressure transmitter. 
Disconnect oil tube and remove elbow, nut, 
gasket and large retaining nut at front end of 
transmitter. Cap or cover openings in oil tube 
to prevent entrance of foreign materials. Re­
move transmitter from support. 

e. Cut lockwire and disconnect electrical 
cable connector from torquemeter transmitter. 
Disconnect vent line hose from rear of trans­
mitter and remove union and gasket. Cap or 
cover openings in hose to prevent entrance of 
foreign material. 

f. Disconnect pressure line hose from front 
of transmitter and remove elbow, gasket, nut 
and large retaining nut. Cap or cover opening 
in hose to prevent entrance of foreign material. 
Remove transmitter from support. 

Ill 5-229. lnstallatlon--Oil PreHure Transmitter 
and Switch - UH-18. a. Install tee fitting with 
nut and gasket on replacement pressure switch. 
Align tee nipples to point forward and to left 
when switch is in place . 

b. Position switch on top of support assem­
bly and install two mounting bolts. 

c. Uncap or uncover oil lines and connect oil 
tube between oil pressure transmitter elbow 
and forward nipple of switch tee. Connect oil 
pressure hose from filter to switch tee. Con­
nect and lockwire electrical cable connector. 

d. Check that oil pressure transmitter plug 
with orifice is installed in "V" port of trans­
mitter. Position transmitter in support. 

e. Install fittings in front end of transmitter. 
Uncap or uncover opening in oil tube and con­
nect to front end. Connect electrical cable con­
nector to rear end. Lockwire connector . 

f. P o s i t i o n torquemeter transmitter in 
bracket and install retaining nuts. 
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g. Install fittings and gaskets. Uncap or un­
cover openings in hoses and connect hoses to 
transmitter. 

h. Connect electrical cable and lockwire con­
nector. Lockwire retaining nut to oil pressure 
transmitter retaining nut. 

D 5-229A. Reseating - Torquemeter Valve -
. UH- 18. Abnormally high torquemeter gage indi­
cation may be caused by torquemeter valve in 
engine failing to close. This malfunction can be 
checked and possibly corrected as follows: 

a. Disconnect torquemeter transmitter hose 
from pressure tap port (12, figure 5-38) or 

1 

right side of engine inlet housing. 

b. On left side of engine, remove plug from 
test gage connection port (9) at front of over­

, speed governor drive gear box. Install a suit­
able fitting in port and apply air pressure at 
100 psig. 

c. Check for air flow from open port on right 
side of inlet housing. 

(1) If there is no air flow, torquemeter 
valve in engine is operating properly. 

(2) If there is air flow, valve is sticking 
open. Detach air pressure source from gear box 
port, and apply pressure to port on right side 
of engine. This should free valve of any foreign 
matter and allow it to operate properly. Repeat 
check for proper closing with air applied at 
gear box port. 

<1. .1..1 the above procedure fails to seat the 
valve, request assistance from higher mainte­
nance level. 

e. When valve operation is satisfactory, re­
install plug in port on gear box and reconnect 
torque pressure transmitter. 

Section VII - Ignition System 

5-230. Ignition System. Starter - generator 
and other electrical units on engine connect in­
to 28 volt DC system of airframe at two large 
receptacles on engine deck at left side. Main 
cable bundle is routed from outboard recep­
tacle to main connector of engine electrical har­
ness, and has branching leads to units on 
power plant. (See figure 5-42, typical installa­
tion for UH-lB.) Inboard receptacle accom­
modates starter-generator cables. Fire detector 
wiring on engine cowling doors connects at 
smaller receptacles on each side of deck. Cir­
cuit details are co:qtained in Wiring Diagrams. 
(Refer to paragraph 12-125.) 

5-231. A harness assembly, furnished by en­
gine manufacturer and mounted on compressor 
housing, provides connectors for fuel control 
changeover solenoid, starting fuel solenoid, ig­
nition system exciter unit, oil inlet tempera­
ture bulk, anti-icing valve or other units, and 
for gas producer (nI) and power turbine (nII) 
tachometer generators. (See figures 5-43 and 
5-44.) 

5-232. Ignition system is a capacitor discharge 
type, and consists of an ignition exciter unit, 
output leads, and two surface - gap igniter 
plugs. (See figures 5-43 and 5-44.) System is 
activated simultaneously with starting fuel 
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system. lmput from 28 volt DC electrical 
system is stepped up in ignition unit to 2500 
volt output, discharged through igniter plugs 
in combustion chamber at a spark rate of two 
to eight per second, depending on input volt­
age. 

5-233. General Maintenance - Ignition System. 
a. Visually inspect harness and cable for dam­
aged insulation, connectors for signs of corro­
sion and damaged threads. Remove any corro­
sion f om pin sockets and terminals by wire 
brushing or light rubbing with crocus cloth 
(item 401, table 1-1). Minor thread damage 
may be repaired to make connectors service­
able. 

b. Be sure connectors are clean and dry. 
Check continuity of circuits, when required, in 
accordance with wiring diagrams. (Refer to 
paragraph 12-125.) 

c. Replace harness or cable as assemblies 
when unserviceable. 

d. Replace unserviceable starter-generator, 
ignition system components. 

e. Ignition exciter unit, leads, and igniter 
plugs are not repairable or adjustable, and 
must be replaced when inoperative. 
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It is imperative that input lead to 
ignition exciter box shall be discon­
nected whenever any maintenance is 
being performed on engine combustor 
section. 

a 5-234. Ignition Unit - UH-1 A. (See fig­
ure 5-43.) The ignition unit is located on the 
right-hand side of the engine. The. purpose of 
this unit is to step up 28 volt DC current to 
2500 volts and dischage it through the igniter 
plugs into the engine combustion chamber. 

t1 5-235. lemoval - Ignition Unit - UH-1 A. a. 
Disconnect input lead (11, figure 5-48) and two 
output leads (13) from connectors on ignition 
unit. 

b. Remuve four nuts and screws at comers of 
mounting flanges to detach ignition unit from 
support brackets and remove unit. 

c. Reinstall screws and nuts temporarily to 
hold anti-icing interpreter. 

Warning 

The ignition exciter contains a very 
small amount of radioactive material 
(Cesium-Barium 137) and normally re­
quires no handling precautions. How­
ever, heavily damaged units that have 
been broken open must be handled 
with forceps or gloves and disposed 
of in accordance with AR 755-380, Dis­
posal of Supplies and Equipment. 

CHAPTER 5 
SECTION VII 
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figure 5-42. Power plant electrical cables - UH-18 (typicalJ 

r:J 5-236. lnstallation--lgnition Unit-UH-1A. a. 
Remove temporarily installed screws and nuts 
holding anti-icing interpreter in place and posi­
tion ignition unit on support brackets with 
single connector forward. Install attaching 
screws and nu'ts. 

b. Check condition of all connectors on igni­
tion leads. Connect left ignition lead to aft 
lower connector and right ignition lead to aft 
upper connector. 

c. Connect DC input lead to connector on 
forward end of ignition unit. Lockwire all con­
nectors. 

Ill 5-237. Ignition Unit·- UH-1 B. The igni­
tion unit on UH-lB helicopters is located on 
the left-hand side of the engine. 

Ill 5-238. Removal - Ignition Unit - UH-18. a. 
Disconnect input lead (5, figure 5-44) and out-

put lead assemblies from connectors on ignition 
unit (6). 

b. Remove two screws and nuts from ends of 
loop clamps around ignition unit. 

c. Raise clamps until slots clear positioning 
lugs on ignition unit. Remove unit, leaving 
clamps and bracket in place. 

Warning 

The ignition exciter contains a very 
small amount of radioactive material 
(Cesium-Barium 137) and normally 
r e q u i r e s no handling precautions. 
However, heavily damaged units that 
have been broken open must be 
handled with forceps or gloves and 
disposed of in accordance with AR 
755-380, Disposal of Supplies and 
Equipment. 
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Nu Tachometer Generator CoMector 
2. Governor Control Actuator CoMector 
3. Air Flow Regulator CoMector 
4. Main Harness CoMector 
5. Starting Fuel Solenoid CoMector 
6. Igniter Plugs 
7. Fuel Control Solenoid CoMector 
8. Oil Temperature Bulb CoMector 
9. Ice Detector CoMector 

10. NI Tachometer Generator CoMector 
11. Ignition Unit Input Connector 
12. Anti-Icing Interpreter Connectors 
13. Ignition Cable Connectors 
14. Exhaust Thermocouple Connector 

204060-127 

Figure 5-43. Engine electrical harness and units - 153-1-1 A engine 
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1. Main Connector 
2. NII Tachometer Generator Connecft)r 
3. Hot Air Valve Connector 
4. Starting Fuel Solenoid Connector 
5. Ignition Exciter Input Connector 
6. Ignition Unit 
7. Igniter Plugs 
8. Ignition Leads and CoU \ssembly 
9. Fuel Control Changeover Solenoid Connector 

10. OU Temperature Bulb Connector 
11. NI Tachometer Generator Connector 
12. Exhaust Thermocouple Connector 

204060..515 

figure 5-44. Engine electrical harne11 and units - 153-L-5 /9 / 1 1 series engines 
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llJ 5-239. lnstallatiott,-lgnition Unit-UH-18. a. 
Position ignition unit on mounting bracket and 
fit slots of loop clamps over lugs on unt. Secure 
clamp ends with _screws and units. 

b. Check condition of all connectors v11 igni­
tion leads. Connect spark-splitter coil lead to 
output connector on lower end of ignition unit. 

c. Connect electrical harness lead from start­
ing fuel solenoid to input connector on upper 
end of ignition unit. Make sure lead cannot 
chafe against clamp on unit. Lockwire all con­
nectors. 

5-240. Igniter Plugs or Leads. Two igniter 
plugs (6, figure 5-43; 7, figure 5-44) discharge 
electrical current into the engine combustion 
chamber. 

I S-241. Removal-Igniter Plugs or leads. a. Dis­
connect ignition unit input lead as safety pre­
caution. 

b. Disconnect leads from igniter plugs. 

c. Remove igniter plugs from mount plates 
on rear side of engine combustion chamber. 
Cap or cover ends of plugs and open ports in 
engine to prevent entrance of foreign material. 

5-242 Installation - Igniter Plugs or leads. a. 
Uncap or uncover igniter plug ends and ports 
in engine. 

b. Position washer on each of two igniter 
plugs. 

c. Screw igniter plun into combustion cham­
ber at approximately 5 and 7 o'clock positions. 
Tighten to 85 to 95 inch-pounds torque. Lock­
wire to adjacent vaporizer locking nut. 

d. Connect igniter plug connectors to igniter 
plugs. 

e. Connect input lead to ignition unit. 

a 5-243. Starter-Generator - UH-1 A. A 
st.arter-generator. mounted to a drive pad on 
right rear side of accessory drive gear box and 
connected to 28 volt DC electrical system 
serves to drive compressor rotor during en­
gi.n~ starting cycle and also functions as an 
engine driven st.and - by generator at normal 
engine speeds. Cooling air is circulated through 
st.arter-generator by ducts and shrouds. A seal 
drain hose from st.arter drive pad connects to 
a drain line coupling at left side of deck. 
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B 5-244. Removal-Starter-Generator - UH-1A. 
a. Open engine cowling doors. Disconnect 
starter-generator cable (17, figure 5-1) at deck 
connector. 

b. Pull end of flexible duct (27, figure 5-1) 
from inlet on starter blast cap. Cover open end 
of duct. 

c. Pull ends of flexible exit duct from elbow 
on right side of engine inlet housing, and 
from outlet of air collector on starter. 

d. Det.ach collector outlet tube support clamp 
from engine flange bolt. Loosen two clamping 
bolts at right side of air collector. Slip collec­
tor aft on starter. 

e. Loosen six nuts on starter mounting studs. 
Turn starter-generator counterclockwise, and 
carefully pull assembly aft to remove. 

f. Disconnect cable from starter - generator 
terminals. Remove four screws to detach blast 
cap. Remove air collector. 

g. When required, remove elbow with four 
bolts and gasket from engine inlet housing. 
Cover opening. 

B 5-245. Installation - Starter-Generator - UH-
1 A. a. Place air collector on starter-generator, 
aft of brush opening and with outlet pointing 
up and right. Tighten two clamping bolts tem­
porarily. 

b. Install blast cap on rear end of starter­
generator, with inlet pointing down at left, 
secured with four screws. Coat male splines I 
with plastilube Mol:v No. 3 (item 20; table 1-1) 
and pack female splines % full. 

c. Lift starter to position on studs, meshing 
shaft splines. turn clockwise and tighten 
mounting nuts. 

d. Slip air collector forward to normal posi­
tion, over brush area, and align clamping joint 
at right on horizontal center line of starter. 
Attach support clamp of outlet under head of 
bolt through engine housing flanges. Tighten 
<'Ollector bolts. 

e. Place an 0-ring packing on each end of 
flexible exit duct. Insert one end in air collec­
tor outlet. other end in elbow. Position elbow 
And gasket on mounting port at right side of 
enrrine inlet housing. (See figure 5-1.) Secure 
elbow to housing with four bolts, lockwi:red in 
pairs. 
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f. Place 0-ring packing on end of flexible in­
let duct (27, figure 5-1). Insert duct end in 
blast rap inlet. 

. g. Connect cable to starter - generator ter­
minals. (Refer to paragraph 12-125.) Connect 
cable at deck connector (17, figure 5-1). Close 
cowling. 

llJ 5-246. Starter-Generator·- UH-1 B. (See 
figure 5-45.) A starter-generator unit, mounted 
to right rear side of accessory drive gear box 
and connected to the 28 volt electrical system, 
serves to drive compressor during engine start­
ing cycle and also functions as an engine­
driven stand - by generator at normal engine 
speeds. Cooling air from oil cooler blower is 
circulated through starter-generator by ducts 
and shrouds, and is discharged into exhaust 
tailpipe. A seal drain hose from starter drive 
mounting pad leads to deck coupling of a dis­
charge line at left side. 

llJ 5-247. Removal-Starter-Generator - UH-18. 
a. Remove cover (8, figure 5-45) and discon­
nect electrical leads at aft end of starter-gen­
erator. Insulate wire terminals. 

TORQUE 
30 TO «I IN-LBS , 

b. Disconnect air ducts from flanged necks 
on forward and aft cooling shrouds by remov­
ing V-band clamps (2 and 12). Loosen two 
clamping bolts at right side of forward shroud 
(12), and slide shroud aft to expose starter 
mounting studs. 

c. Loosen nuts and washers on six mounting 
studs. Turn starter-generator counterclockwise, 
and pull carefullly straight aft until free of 
studs and drive shaft engagement. Cover 
mounting pad. 

d. Detach shroud from aft end of starter by 
removing two locating screws at top and two 
clamping bolts at joint on left side. Remove 
forward shroud. 

llJ 5-248 Installation - Starter-Generator - UH-
18. a. On a new starter, remove manufac­
turer's brush cover from aft end, keeping two 
small locating screws for installation of cooling 
shroud. 

Note 

Turn starter so these two screw­
holes are at top center for correct 
position when installed. 

-0.151NCH 
·•... OVl!RLAP 

... , SHROUDON 
••••• : MOUNTING 

·v PAD 

{;:~:•{, •••• GASKET ON FRONT ......... .. 
•,:. ·• •• ·•,. OF FIREWALL 

1. Tailpipe Inlet 
2. V-Band Coupling 
3. Duct - Firewall Aft 
4. Duct - Firewall Forward 
5. Duct - starter Outlet 
6. Clamp and Spacer 
7. Bracket 
8. End Cover 

··· .. :·• .. >-.. 10 

·-·-<::::~~~;.:;:~~----, ,,,.o,·.o,··················-··. 14~-..., 

9. Locating Screws 1-2. Forward Shroud 
10. Aft Shroud Assembly 13. Quick-Disconnect V-Band Coupling 
11. starter - Generator 14. Duct - Intake from 011 Cooler Duct 

Figure 5-45. Starter generator and cooling ducts - UH-1 B 
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b. Place forward shroud around starter, far 
enough aft to allow access to mounting flange 
and with clamping joint on right-hand side. 

c. Install aft shroud with two locating 
screws and washers, and two bolts with wash­
ers tightened in clamping joint at left side. 

I Lockwire screws. Coat male splines with Plasti­
lube Moly No. 3 (item 20, table 1-1) and pack 
female splines % full. 

d. Lift starter to position on studs, meshing 
shaft splines, turn clockwise and t i g h t e n 
mounting nuts. 

e. Slide forward shroud to position, over­
lapping 0.15 inch on mounting pad. Align in-

take neck to flange of duct, above deck at left 
of drive shaft tunnel, and install V-band clamp 
with nut tightened 30 to 40 inch- pounds. 
Tighten two bolts in shroud clamping joint. 

f. Secure exit air duct to outlet of aft shroud 
with V-band clamp, tightened 30 to 40 inch­
pounds. Install cover on aft end of · starter 
with six screws and washers. Lockwire screw 
heads. 

g. Connect electrical leads from cable con­
nector on deck at left side to terminals on 
starter - generator. (Refer to paragraph 12-
125.) 

Section VIII - Cooling System 

(Not Applicable) 

Section IX - Fuel Control 

5-249. Fuel Control. (See figure 5-46, 5-47, or 
5-48.) Engine fuel control is a hydro-mechan­
ical mechanism made up of a fuel regulator as­
sembly and an overspeed governor assembly. 
Fuel regulator is mounted on a drive pad at left 
rear side of accessory drive gear box, driven 
through a gear train by compressor rotor and 
first-stage (nl) turbine. With solenoid operated 
changeover valve in AUTOmatic position for 
normal operation, a dual-element pump supplies 
fuel at high pressure through a strainer to 
main metering valve, bypassing excess fuel 
through main pressure regulator, then through 
a manually-controlled stop cock valve to main 
discharge port and external line. Fuel flow rate 
is determined by computer mechanisms in re­
lation to first-stage turbine speed, air pressure, 
inlet air temperature (through an external 
sensing element) and power lever settings 
manually selected· by means of linkage to twist­
grip control. Overspeed governor, mounted on 
regulator and driven through gear train from 
power output shaft, acts through regulator to 
limit fuel flow when power turbine (nil) rpm 
tends to exceed speed selected by means of ex­
ternal control system. 
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5-250. In starting cycle of T53-L-1A and T53-
L-5/9/9A engines without scheduled•fuel, fuel 
flow is through servo filter directly to starting 
fuel discharge port and external line, and is 
controlled only by the starting fuel solenoid 
valve. 

m 5-251. In starting cycle of T53-L-ll and 
T53-L-5/9/9A engines with scheduled fuel, 
starting fuel for normal conditions is a sched­
uled flow from the fuel regulator to a port with 
a banjo-type fitting to which the starting fuel 
solenoid hose is connected. There is also an­
other port with an elbow fitting, which is 
capped in normal conditions and is called the 
unscheduled starting fuel port because it is not 
subject to flow control by the fuel regulator 
scheduling devices. When JP-5 fuel is being 
used and cold weather starting is difficult, the 
unscheduled starting fuel port may be con­
nected instead of the scheduled port, which 
would then be capped. 

5-252. An emergency fuel metering system is 
incorporated in fuel regulator, to allow bypass­
ing of automatic flow regulator in case of mal­
function. With solenoid operated changeover 
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1. Governor Drive Shaft 
2. Packings 
3. Shaft Tube 
4. Retaining Ring 
5. Overspeed Governor Assy 
6. Governor Seal 
7.- Temperature Sensing Element Housing 
8. Gasket 
9. Fuel Regulator 

10. Starting Fuel Outlet 

11. Gasket 
12. Filter Puller 
13. Filter Cover 
14. Changeover Solenoid 
15. Fuel strainer 
16. Fuel Inlet Strainer 
17. Inlet Fitting 
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18. Pressure Regulator Shield 
19. Pressure Sensing Port Plug 
20. Fuel Discharge Tube 

2040(\()-135 

figure 5-46. Fuel control unit - T53-1.- 1 A engine 
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1. Changeover Solenoid 
2. Power Lever Control Shaft 
3. Governor Seal Drain Tap 
4. Starting Fuel Outlet 
5. Governor Drive Shaft 
6. Maximum nl Speed Trim 
7. Adjustment Locking Screw 
8. Idle nl Speed Trim 

(Hidden) 
9. Overspeed Governor Assembly 

10. Governor Control Shaft 
11. Air Pressure Senaing Line 
12. Main Fuel Outle~ 
13. Maximum Fuel Stop 
14. Air Temperature Sensing Line 
15. Fuel Regulator Assembly 
16. Main Pressure Regulator 
17. Fuel Inlet 
18. Dual Pump Pressure Taps 
19. Inlet Pressure Tap 

(not used) 
20. Seal Drain Fitting 
21. Discharge Strainer and Filter 
22. Emergency Fuel Stop 

204060-44C 

figure 5-47. Fuel control unit- T53-l-5/9/9A 
engines (typicalJ 
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valve in EMERgency position, fuel from pump 
flows to an emergency metering valve, which is 
positioned by power lever under manual control 
by means of twist-grip control linkage. An 
emergency pressure regulating valve maintains 
pressure proportional to metering valve area. 
This system must be used with extreme caution 
since there are no automatic safeguards against 
exceeding engine limits and causing serious 
damage. 

rn 5-253. lnterchangepbility - Part No. 70800 
Engine fuel Control. The following procedures are 
necessary to convert a Part No. 70800 engine 
fuel control for use on either a T53-L-5 or T53-
L-9 /9A engine. 

Note 

All Part No. 70800 engine fuel controls 
shipped from the engine manufacturer 
are adjusted for use on T53-L-9/9A 
engines. 

a. To convert a Part No. 70800 engine fuel 
control from usage on a T53-L-9/9A engine to 
usage on a T53-L-5 engine proceed as follows: 

(1) Adjust maximum fuel stop (13, figure 
5-47) six serrations clockwise to decrease fuel 
flow. 

(2) Adjust emergency fuel stop (2) one­
half turn clockwise to decrease fuel flow. 

b. To convert a Part No. 70800 engine fuel 
control from usage on a T53-L-5 engine to 
usage on a T53-L-9/9A engine proceed as fol­
lows: 

(1) Adjust maximum fuel stop six serra­
tions counterclockwise to increase fuel flow. 

(2) Adjust emergency fuel stop one-half 
turn counterclockwise to increase fuel flow. 

c. Lockwire adj us ting screws. 

d. Record conversion data on engine Form 
2408-16. 

Note 

An engine run-up check must be made 
after change of fuel control. 
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UJ 5-254. General Maintenance-fuel Control -
UH-18. a. Check fuel regulator for corrosion 
and contamination every time strainers and 
filter are cleaned and inspected. Also inspect 
regulator at any time such conditions may be 
indicated or suspert0 ,:i 

Cvrrosion is a rust-like deposit on 
surfaces of internal parts exposed 
when overspeed governor is separated 
from fuel regulator assembly. Con­
tamination is any foreign· matter 
found in fuel or clinging to surfaces 
of internal parts. 

b. If corrosion is found, fuel control assem­
bly must be replaced. 

c. Flush fuel control with clean fuel when­
ever necessary. The following procedure shall 
be utilized in flushir 

(1) Disconnect main and starting fuel 
hoses at manifold connections. Connect hoses 
to drain fuel regulator into a clean container. 

(2) Disconnect electrical harness at igni­
tion unit. 

(3) Connect a source of clean fuel to inlet 
port of fuel regulator. 

( 4) Motor engine at 13 to 15 percent gas 
producer rpm, without exceeding starter limi­
tations. (Refer to TM 55-1520-211-10.) 

(5) While motoring engine, operate engine 
control linkages to simulate engine starting 
and running. 

(6) Check for contamination of :(uel 
flushed into container. 

(7) Replace fuel control if it cannot be 
flushed clean in three 30-second motoring 
operations. 

d. When an engine no-start condition occurs, 
and cause seems to be associated with fuel sys­
tem, establish systematic, trouble shooting tech­
nique. (Refer to paragraph 5-30.) 

C-2 

1. Main Pressure Regulator 
2. Fuel Inlet 
3. Pump Pressure Taps 
4. Inlet Pressure Tap 

(not used) 
5. Seal Drain Fitting 
6. Strainer and Filter Cover 
7. Changeover Solenoid 
8. Power Lever Control Shaft 
9. Part-Fowe! Plunger 

10. Alternate Starting Fuel 
Outlet 

11. Starting Fuel Outlet 
•12. GoverDor Drive Shaft Cover 
13. Governor Seal Drain Fitting 
14. Maximum nI RPM Trim 
15. Trim Locking Screw 
16. Idle n1 RPM Trim 
17. Overspeed Governor 
18. Governor Control Shaft 
19. Main Fuel Outlet 
20. Airbleed Sensing Line 
21. Air Temperature Sensing 

Line 

Figure 5-48. Fuel control unit - 153-L-11 engine 
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[J 5-254A. Removal - fuel Control - UH-18. a. 
Disconnect and tag all fuel, air, mechanical and 
electrical connections. 

Warning 

Ensure that all electrical power is dis­
connected. 

b. Remove bolts (1, figure 5-48A) and wash­
ers (2) that secure temperature sensing ele­
ment housing (3) to the inlet housing. 

Caution 

Exercise extreme care in removing and 
handling the temperature sensing as­
sembly. Nicks, dents or sharp bends 
may destroy the capillary action of 
the tube. 

c. Remove screws (4) and washers (5) that 
secure upper temperature housing (6) 'to lower 
temperature housing (7). Mark position of 
element fins in lower temperature housing. 

Caution 

Use care not to damage packings on 
element. 

Note 

The curved ends of the fins form 
scoops that must be in correct posi­
tion within lower temperature housing 
for the element to function properly. 

d. Remove torquemeter rotary pump. (Ref er 
to paragraph 5-200A.) 

e. Remove shims (8), if any, from forward 
end of overspeed governor driveshaft (9) and 
record thickness. 

f. Using a rod at least six inches long and ¼ 
inch or less in diameter, with one end sized and 
threaded 8-32 for ¼ inch of length, pull the 
overs peed governor drive shaft through drive­
shaft tube (10). 

g. Using same rod, remove aft shims (11), if 
any, from overspeed governor ( 12). · Record 
thickness of shims. 

h. Slide forward retaining ring (13) aft, to­
ward center of tube (10), and push tube for-

ward into overspeed governor and tachometer 
drive housing. 

i. Support the fuel control assembly and re­
move nuts (14) and washers (15). 

j. Withdraw the fuel control assembly, keep­
ing it as level as possible to prevent damage or 
distortion to driveshaft. Remove gasket (16). 

□ 5-254B. Cleaning - fuel Control - UH-1 8. 
Th.oroughly clean driveshaft, mounting flange, 
overspeed governor driveshaft port and all 
threaded areas with dry-cleaning solvent (item 
302,table 1-1). 

[J 5-254C. Inspection - fuel Control - UH-1 8. 
a. Inspect all fittings for d:unaged or crossed 
threads. 

b. Inspect fuel control driveshaft for chipped 
or worn splines. 

c. Inspect mounting flange for elongated 
mounting holes and warpage. 

d. Inspect solenoid valve for security of 
mounting, bent or broken contact pins and 
damaged insulator. 

e. Inspect temperature sensing assembly 
housing for cracks, warpage and elongation of 
mounting holes. 

f. Inspect temperature se!lsing cable for se­
curity of installation, fraying, cracks, dents and· 
sharp bends. 

g. Inspect overs peed governor for security of 
installation. 

h. Inspect fuel control for corrosion and con­
tamination. 

Note 

Corrosion is a rust-like deposit on sur­
face of internal parts that are exposed 
when main fuel regulator and over­
speed governor are separated. Con­
tamination is any foreign matter found 
in fuel or clinging to surf aces of in­
ternal parts that are exposed when 
main fuel regulator and overspeed 
governor are separated. 

5-88A 



CHAPTER 5 
SECTION IX 

TM 55-1520-211-20 
C-2 

Ill 5-254D. Repair or Replacement- fuel Control 
- UH-1 B. a. If corrosion is found, repl~e fuel 
control. 

b. Replace damaged parts. 

Ill 5-254E. Installation - fuel Control - UH-1 B. 
• Install fuel control in accordance with the fol­
lowing instructions. 

Caution 

The capillary tube of the temperature 
sensing assembly is connected to the 
fuel control. Use extreme care to 
avoid damage to the tube. Do no't sepa­
rate the tube from the fuel control. 

Note 

If a new fuel control is being installed, 
an end float check of the overspeed 
governor shaft is required. (Refer to 
paragraph 5-276.) 

' a. Slide overspeed governor driveshaft (9, 
figure 5-48A) into the overspeed governor shaft 
tube (10). 

I 

b. Place new packings (17 and 18) in grooves 
at both ends of the shaft tube. 

c. Insert shim(s) (8 and 11), if required, into 
overspeed governor housing (12). 

d. Insert overspeed governor shaft and shaft 
tube into overspeed governor and tachometer 
assembly, mating the spline of the shaft with 
the overspeed governor shaftgear. 

Note 

The splines on both ends of the over­
speed governor driveshaft are identi­
cal. Either end may be inserted into 
th~ overspeed governor and tachome­
ter drive housing. 

e. Install shims, if required, at forward end 
1
of overspeed governor driveshaft. 

f. Position new gasket on fuel control pad of 
accessory drive gearbox. 

g. Place fuel control on accessory drive gear­
box. Carefully insert exposed spline of over­
speed governor shaft into overspeed governor. • 
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Caution • !-" •~ ... ~ ... 1",;t ... ~~•!.: ... , ,. 

Use caution when installihi fuel con­
trol to prevent damage~'to:the drive-
shaft carbon seat . · t -. 

Note 
l .. 

To mesh the splines 'of thetfuel rei u­
lator with the fuel . regu~ tor drive 
shaftgear, remove tachom~ter ge~­
rator and usi~g a. 1.4 iri~p; 4five ex~n­
sion and ratchet, turn . tachomeGr 
drive gear until fuel regufutor drive 
shaftgear splines mesh witll.-splines ~n 
fuel regulator. Reinstall .achometer 
generator. To mesh splines of ov♦r­
speed governor drive_shaft v,,ith splfne 
in overspeed governor, slo~ly rotate 
power turbine. "i 

( 

h. Secure fuel control tQ ~tuds on accessorYi 
drive gearbox with washers (15~ and nuts (14). 
Tighten nuts to between 125Jarld 140 inch-
pounds torque. . ✓ •• • 

i. Slide shaft tube aft tn~lerspeed gover­
nor. 

'I, 

j. Position retaining rings (13 and 19) into 
grooves on both ends Qf tuh~. _Adjy~.t tw;>e.J .. , 
allow retaining rings tp position, properly, · 

k. Assemble upper and lP.W,Fi te.1Jlper~t"1re 
housings (6 and 7) and secure w~ .. . w~1 (.5)., 
and screws (4). 

Caution 

D? ~ot damage :p~ck)P-isi. 91t,e\fi~t~ . . ~•! 
withm lower temper,_atur~ _P,,!,~~~- .._ _ · t-, ,,+ •• 

~?l • t,, 

' Jff 'IC~; 
Note 

Ensure t~~t eleme:,t i1('~1!3l~ ' -~ · 1e 

same position as when removed:~ T~' 
curved ends of the fins at forward end 
of tube should face inboard. · 

m .. Secu~e the temperature· seinJiifg'~ent 
housing with washers (2) andot>lm f:ff:-1¥.• 

n. Install torquemeter toh1fy·-ptutti,. ·(Refer 
to paragraph 5-202A.) • ,..., ... -:~ .. ...... ~. ~( 
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' .. AMBIENT TEMPERATURE l ◄l1 · 1l'62A 

,,... 1-411. D•vlatfon in r•1ulat•d 9a1 produce_, speed vs ambient femperafur• . 
ao.oeo-eo, 

•. , e. ONlneet all fuel, air, mechanical and elec­
trieal· ...uon.. . 
· ._ Prhne t.1 control . 

■ ...... ••• .. •••-Fu•I Confrol-Uff-18. 
TM '-' eeatnl trim shall be checked and ad­
J..w at IMtallatlon of a new engine, installa­
U... ., a ... fuel control, or when incorrect 
.-,utlnellt la auapected. Adjustment of the 
'-' e1111trol l•talled on an engine is limited to 
111111111 hie .,... and takeoff rpm. 

. . W•mln1 

Atljutmenta to the fuel control may 
· . affeet afety-of-flight. Only desig­
. uted and qualified personnel will be 
.. · ...,..ltted to perform the adjustments. _ _,. _....,al fuel control settings 

WOft lllakins any adjustment. 

a.' C..putatlon of take-off gas producer (nl) 
..... tw a slven ambient temperature is per­, ...... , .... : 
.... 

Note 

The engine data sheet (log), assigned 
to each engb.e, records the percent of 
nl speed required to obtain take-off 
horsepower at standard day, sea level 
conditions (69°F _or 16°C) for that 
particular engine. 

(1) Note the required percent nl speed for 
take-off power from engine data shee't. 

(2) Determine the nl speed correction 
factor for the local ambient temperature at the 
time of the check run. (See figure 6-48B.) Add 
or subtract factor, as required, to the nl speed 
noted in preceding step (1). 

(3) The result of step (2) is the computed 
nl speed required to develop take-off power for 
this temperature. 

b. Ground idle rpm adjustment is ac­
complished as follows: 
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TAK~OFF 
TRIMME~ SCREW 

TRIMMER LOCK BOLT 

figure 5-48C. fuel control ad#u1tment. 

(1) Loosen trimmer lock bolt. (See figure 
5-48C.) 

(2) Adjust ground idle trimmer to obtain 
40 to 44 percent nl speed at 23 to 26 degrees 
fuel control throttle lever position. 

Note 

One-half 'turn of jt'l"ound idle trimmer 
will change the nl speed by approxi­
mately seven percent. Turn trimmer 
counterclockwise to increase nl speed. 

(3) Tighten trimmer lock bolt. 

c. Take-off rpm trim adjustment is ac­
complished as follows: 

Note 

The use of part power permits the 
adjustment of the fuel control for 
take-off power at a predetermined 
power setting below computed take­
off power (16.6 percent) and elimi­
nates 'the necessity of a tiedown facil­
ity or airborne checks. 

(1) Compute the required take-off gas 
producer (nl) speed. (Perform step a.) 

(2) Subtract 16.6 percent from computed 
nl speed. The result is the maximum nl speed 
that the engine should develop with the part 
power plunger in the engaged position. 

(3) Start the engine. 

(4) Slowly open cockpit throttle twist-grip 
until part power plunger can be engaged by 
pushing plunger into shaft. 

5-88D 

Warning 

Maintain a flat collective pitch (full 
down) while opening throttle. 

(5) After part power plunger has been 
engaged, slowly raise the collective pitch stick. 

Note 

Ensure that plunger remains engaged. 

( 6) Observe the maximum nl speed obtain­
able after nil speed starts to drop off. Record 
nl speed. 

(7) Compare reading recorded in preced­
ing step (2) with indication obtained in step 
(6). 

(8) Lower collective pitch con'trol lever 
and retard throttle. 

(9 Loosen trimmer lock and adjust take­
off rpm trim. (See figure 5-48C.) 

Note 

One-eighth of a tum of the take-off 
trim will produce approximately one 
percent chang·e in nl speed. 

(10) Repeat preceding steps (4) 
through (9) until adjustment is correct. 

(11) Tighten trimmer lock bolt and lock­
wire both take-off trimmer and ground idle 
trimmer to lock bolt. 

d. Perform acceleration check as follows: 

( 11 Position aircraft, facing upwind, on 
smooth flat surface. 

Note 

Wind velocity should not exceed 15 
mph during check. 

(2) Start engine and operate at flight idle 
for five minutes to stabilize temperatures. 
Check anti-icing system by operating the hot 
air solenoid valve. A sligh't rise in egt will indi­
cate that the system is operating. Turn off 
system. 
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Note 

This check is performed only to ensure 
that the anti-icing system is operating 
satisfactorily a:id that the hot air 
solenoid valve is closed during the 
following engine operational checks. 

(3) Set collective pitch to minimum posi­
tion (flat pitch). 

Note 

On cool days, aircraft may need addi­
tional weight to prevent lift-off. 

( 4) Advance power lever until highest 
power, without gaining flight attitude, is 
obtained (between 80 and 85 percent nl). Set 
nil rpm selector at 6400 rpm. 

(5) Reta1·d nl speed to 60 percent and 
allow to stabilize. 

(6) Using airframe clock, time accelera­
tion from 60 percent nI to 85 percent nl. 

TEMPERATURE SEA LEVEL 1000 FT. 

50°F (10°C) 0.0 0.0 

60°F (16°C) 0.0 0.1 

70°F (21°C) 0.2 0.3 

80°F (27°C) 0.4 0.5 

90°F (32°C) 0.5 0.7 

100°F (38°C) 0.7 0.8 

Note 

Power lever movement shall be made 
in one second or less. 

(7) Acceleration time should not exceed 
3.5 seconds. Perform check three times. 

Note 

Leave power lever fully open until 
acceleration time has been measured 
before returning to 60 percent nl 
speed. 

Note 

Maximum allowable acceleration time 
varies with ambien't temperatures and 
field elevation. For acceleration time 
correction, see figure 5-48D. If ac­
celeration is slow, check airframe link­
age for proper adjustment. If aircraft 
rigging adjustment is within limits 
and acceleration time comprom1ses air­
craft operatio:i, replace fuel control. 

2000 FT. 3000 FT. 4000 FT. 5000 FT. 

0.1 0.2 0.3 0.4 

0.2 0.3 0.4 0.5 

0.4 0.5 0.6 0.7 

0.6 0.7 0.8 0.9 

0.8 0.9 1.0 1.1 

0.9 1.0 1.1 1.2 

NOTE: All time correction factors are given in seconds and must be added to time attained 

at standard day conditions. 

204060-603 

figure 5-48D. Acceleration time correction factors. 
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fl 5-255. Fuel Control Strainers and Filter 
- UH-1 A. Engine fuel control is :provided 
with an inlet strainer, a pump discharge strain­
er, and a servo supply filter. Strainers are made 
of wire cloth and can be cleaned for repeated 
use. Filter is pleated-pa~r type and is replaced 
at scheduled inspections. On UH-lA, servo 
filter and bypass are under separate covers on 
face of fuel control. (See figure 5-46.) Inlet 
strainer on all models is located at bottom of 
fuel regulator housing and covered by an inlet 
fitting. 

D 5-256. Removal - Fuel Control Strainers and 
Filter - UH-1 A. a. Open left-hand engine cowl­
ing door. Position suitable container to catch 
fuel drainage, 

b. Remove inlet strainer as follows: 

(1) Disconnect fuel supply hose from fuel 
control inlet fitting (17, figure 5-46). Cap or 
cover opening in hose to prevent entrance of 
foreign material. 

(2) Cut lockwire and remove three attach­
ing screws and remove inlet fitting. Remove 
packing from fitting. Remove strainer (16) 
from port. Cap or cover port to prevent en­
trance of foreign material 

c. Cut lockwire and remove two screws at­
taching pump discharge strainer (15) to fuel 
ontrol. Pull strainer from fuel control. Cap or 

cover port to prevent entrance of foreign 
material. 

d. Cut lockwire and remove two screws and 
washers attaching servo supply filter cover 
(13). Remove cover. 

e. Use wire handle provided to withdraw 
filter !lUller assembly (12) from fuel control 
port. Cap or cover port to prevent entrance of 
foreign material. 

fl 5-257. Cleaning - Fuel Control Strainers and 
Filter - UH-1 A. a. Clean and inspect fuel con­
trol inlet strainer and pump discharge strainer 
and replace servo filter as required, at follow­
ing intervals: Initial installation of engine, at 
end of initial ground run-up, after first five 
hours operation, and after first 15 hours op­
eration. 

b. If contamination is found on strainer or 
filter after first 15 hours of operation, inspect 
each 15 hours thereafter until contamination 
is eliminated. 
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c. When strainer and filter are free of con­
tamination after 15 hours interval, inspection 
period shall be extended to 25 hours operation. 

d. If contamination persists due to adverse 
climatic conditions, local authorities may de­
termine inspection periods. 

e. Clean· all parts with dry cleaning solvent 
(item 302, table 1-1) and dry with filtered com­
pressed air. 

r.l 5-258. Inspection - Fuel Control Strainers and 
Filter- UH-lA. a. Refer to paragraph 5-257, 
steps a. through d. 

b. Visually inspect strainers and filter for 
damage and general condition. 

c. Visually inspect inlet fitting (17, figure 
5-46), filter cover (13) and screws for damage 
and stripped threads. 

fl S-259. Repair or Replacement- Fuel Control 
Strain•rs and Filter - UH-1A. Replace all parts 
unsuitable for continued service. 

r.l 5-260. Installation - Fuel Control Strainers 
and Filter - UH-1 A. a. Uncap or uncover fuel 
inlet strainer port in fuel control. 

b. Install new packing on inlet fitting (17, 
figure 5-46). 

c. Carefully insert inlet strajner (16) into 
inlet port. Install fitting (17) and secure with 
three lockwired screws. 

d. Uncap or uncover opening in fuel hose and 
connect hose to inlet fitting. 

e. Install two new packings on pump dis­
charge strainer (15). 

f. Uncap or uncover pump discharge port 
and carefully insert strainer into fuel control 
housing. Secure with two lockwired .screws. 

g. Uncap or uncover servo supply tilter (12) 
port. Install new packing on inner end of new 
filter and carefully insert filter into port. 

h. Place new packing on cover (13) and in­
stall cover over port, securing with washers 
and lockwired screws. 

i. Remove drainage vessel. Close and secure 
engine cowling door. 
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I}:) 5-261. Fuel Control Strainers and Filter 
- UH-1 B. Ref er to paragraph 5-255. Descrip­
tion is the same, with the exception that on 
UH-lB helicopters the servo filter and bypass 
are attached on inner end of pump discharge 
strainer. (See figure 5-49.) On UH-lB air­
craft the inlet strainer has a spring, and on 
T53-L-11 engines it is also enclosed in a re­
tainer. 

I}:) 5-262. Removal - Fuel Control Strainers and 
Filte,· - UH-18. a. Open left-hand engine cowl­
ing door. Position suitable container to catch 
fuel drainage. 

b. Disconnect fuel inlet hose (1, figure 5-49) 
from inlet fitting (2) and cap or cover opening 
in hose to prevent entrance of foreign material. 

c. Cut lockwire and remove three screws at­
taching inlet fitting. Remove inlet fitting. 

d. On T53-L-5/9/9A engines remove strainer 
(4) and spring (5) from port. 

e. On T53-L-11 engines remove retainer (6) 
from port, then carefully remove strainer and 
spring from retainer. 

f. Cap or cover port to prevent entrance of 
foreign material. 

g. Cut lockwire and remove three screws at­
taching pump discharge strainer and servo sup­
ply filter cover (7). Remove cover and strainer 
assembly from fuel control port. Cap or cover 
port to prevent entrance of foreign material. 

h. Remove retainer ring (9) . With a twist­
ing motion carefully pull filter and reinforce­
ment strainer group from cover and strainer 
assembly. 

1. Fuel Inlet Hose 
2. Inlet Fitting 
3. Packing 
4. Inlet strainer 
5. Spring 
6. Retainer (T53-L-ll) 
7. Cover 
8. Packing 
9. Retainer Ring 

10. Pump Discharge 
Strainer (T53-L-9 & -9A) 

11. Filter Element 
12. Packing 
13. Filter Housing 
14. Packing 

205060-28A 

Figure 5-49. Fuel control strainers and filter - UH-JS (typicalJ 
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i. Slide reinforcement strainer (10) from 
filter element (11). Separate element from 
housing (12). 

Ul 5-263. Cleaning - Fuel Control Strainers and 
Filter - UH-1 B. Refer to paragraph 5-257. 

Ul 5-264. Inspection - Fuel Control Strainers and 
Filter - UH-1 B. a. Refer to paragraph 5-257, 
steps a. through d. 

b. Visually inspect strainers and filter for 
damage and general condition. 

c. Visually inspect all ports, including screws, 
for damage and stripped threads. 

Ul 5-265. Repair or Replacement - fuel Control 
Strainers and Filter - UH-1 B. Refer to paragraph 
5-259. 

Ul 5-266. Installation-Fuel Control Strainers and 
Filter-UH-18. a. Uncap or uncover fuel inlet 
strainer port in fuel control. 

b. Place new packing on inlet fitting (2, fig­
ure 5-49). 

c. On T53-L-5/9/9A engines place spring and 
strainer into fuel control inlet port. Insert a 
phenolic rod, 0.25 inch diameter and six inches 
long, against bottom of strainer and press in­
ward against spring until bottomed. To be sure 
strainer is not binding, check for 0.375 inch 
measurement from end of strainer to face of 
housing. Install inlet fitting over end of rod, 
keeping pressure against spring until fitting is 
secured with three screws. Remove rod. Lock­
wire screws. 

d. On T53-L-11 engines carefully install 
spring and strainer into retainer. Insert retain­
er into fuel control port. Install inlet fitting, 
secured by three lockwired screws. 

e. Uncap or uncover opening in fuel inlet 
hose and connect hose to fuel inlet fitting. 

f. Place new packings on servo supply filter 
housing and install a new element. 

g. Place new packing on cover and pump 
discharge strainer. Inst a 11 reinforcement 
strainer into cover, then use a twisting motion 
to install filter element and housing. Secure in 
cover with retaining ring. 
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h. Uncap or uncover port. Install cover and 
strainer assembly in fuel control port and se­
cure with three lockwired screws. 

i. Remove drainage vessel. Close and secure 
engine cowling door. 

r.J 5-267. Fuel Control Overspeed Governor 
- UH-1 A. The overspeed governor is mounted 
on the fuel control regulator and is driven 
through a gear train from the power output 
shaft. It acts through the regulator to limit 
fuel flow when power turbine rpm tends to ex­
ceed speed selected by means of external con­
trol system. 

r.J 5-268. Removal - Fuel Control Overspeed 
Governor - UH-1A. Paragraphs 5-268 through 
5-271 apply only to T53-L-1A engines. 

a. Remove linear actuator and governor con­
trol lever. (Refer to paragraph 5-287.) 

b. Disconnect and remove governor seal 
drain tube, with fitting. Also remove fuel con­
trol vent hose and fitting, if so equipped. In­
stall plugs and caps in open ports and fittings. 

c. Remove two snap-rings at ends of tube 
covering overspeed governor drive shaft. 

d. Remove lockwire and four screws with 
three washers that secure overspeed governor 
to fuel regulator housing. Temperature sensing 
line support clamp will also be detached from 
one of inboard screws. 

Caution 

Overspeed governor must be kept as 
level as possible during removal, to 
prevent damage to the drive shaft be­
tween governor and fuel control regu­
lator. 

e. Carefully lift governor assembly above lo­
cating pins, then pull aft until free. Remove 
governor drive shaft and cover tube. 

r.J 5-269. Inspection - Fuel Control Overspeed 
Governor - UH-1 A. Check internal condition of 
governor and fuel regulator through exposed 
openings. Protect both assemblies from con­
tamination. 
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a 5-270. Installation - Fuel Control Overspeed 
Governor- UH-1 A. a. Remove and discard gov­
ernor seal and packing ring. If governor is not 
to be reinstalled accomplish preservation as re­
quired. 

b. Check stop setting of replacement gover­
nor. (Refer to paragraph 5-277.) 

c. Remove shipping cover and gasket from 
replacement governor. Coat a new seal and 
packing ring lightly with petrolatum (item 14, 
table 1-1) and install on governor. 

d. Place one shim (part number 1-160-589-
02) and the governor drive shaft into opening 
at front of governor. 

Note 

Do not install cover tube on governor 
drive shaft at this time. 

e. Install governor and drive shaft assembly. 
To assist meshing spline of drive shaft in gov­
ernor drive gear box, the power turbine can 
be manually rotated through rear end of en­
gine. Secure governor temporarily on fuel con­
trol with four screws. 

f. Refer to paragraph 5-271 and perform 
step a. Upon completion continue as follows. 

g. Coat two new packings with petrolatum 
(item 14, table 1-1) and place on ends of drive 
shaft cover tube. Insert drive shaft and cover 
tube into governor drive gear box. Install a 
snap-ring in each end of tul;>e. 

h; Engage governor on shaft and tube while 
sliding it forward to seat over locating pins on 
fuel control regulator. Install washers and 
screws. Tighten screws evenly with 30 to 40 
inch-pounds torque and lockwire heads. 

Note 

All screw fasteners on the fuel control 
shall be secured with appropriate safe­
tying method. 

i. Ins'tall governor seal drain tube and fuel 
control vent hose. 

j. Install governw control lever and linear 
actuator (refer to paragraph 5-290) and adjust 
in accordance with instructions in paragraph 
5-291, step b. 

a 5-271 . Adlustment - Fuel Control Overspeed 
Governor - UH-1 A. a. Measure end play of gov­
ernor drive shaft by the following procedure. 

(1) Mount a small C-clamp at a convenient 
location on governor drive shaft. 

(2) Set up a dial indicator, on any con­
venient mounting, to contact the clamp and in­
dicate end play of shaft. 

(3) Move the shaft axially and note total 
indicated end play. Maximum allowable is 0.280 
inch. 

(4) Remove governor assembly and drive 
shaft. 

(5) If total end play exceeds maximum 
allowable limit, add two more shims in front 
of governor assembly (in addition to the shim 
installed in step d., paragraph 5-270) and also 
place two shims into the shaft opening in the 
governor drive gear box. 

b. Rig in conjunction with power turbine 
governor RPM controls as outlined in paragraph, 
5-291. 

Ul 5-272. Fuel Control Overspeed Governor 
- UH-1 B. Refer to paragraph 5-267. Descrip­
tion is the same. 

U] 5-273. Removal - Fuel Control Overspeed 
Governor- UH-18. a. Remove linear actuator 
and governor control lever. (Refer to paragraph 
5-287.) 

b. Disconnect and remove governor seal 
drain tube and fitting and fuel control vent 
hose and fitting. Install plugs and caps in open 
ports and fittings. 

c. Remove torquemeter rotary oil pump and 
packing from front of overs peed governor 
drive gear box by removing six mounting bolts 
and washers. 

d. Remove shims if any, from forward end 
of overspeed governor drive shaft, and record 
thickness. (See figure 5-50.) 

e. Using a rod at least six inches long and 
¼ inch or less in diameter, with one end sized 
and threaded 8-32 for 1/4, inch of length, pull 
governor drive shaft through governor drive 
gear box. 
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figure 5-50. Governor drive shaft end play -
UH-18 

f, Using same rod, remove aft shims, if any, 
from overspeed governor. Record thickness of 
shims. 

g. Disengage snap-ring from groove at for­
ward end of drive shaft cover tube and move 
ring toward middle of tube. Push tube for­
ward into gear box housing. 

h. Remove screws and washers that secure 
overspeed governor to fuel regulator housing. 

Caution 

To prevent damage to drive shaft be­
tween governor and fuel regulator, the 
governor must be kept as level as pos­
sible while being removed. 

i. Carefully lift governor assembly above lo­
cating pins, then pull aft until free. Remove 
shaft cover tube and packings. 

I] 5-274. Inspection - Fuel Control Overspeed 
Governor - UH-18. Refer to paragraph 2-269. 

D 5-275. Installation - Fuel Control Overspeed 
Governor - UH-18. a. Check stop setting of re­
placement governor. (Refer to paragraph 5-
277.) 

5-92 

b. Coat a new seal and packing ring with 
petrolatum (item 14, table 1-1) and install on 
governor assembly. 

c. Install new packings on drive shaft cover 
tube, and check that two snaprings are loosely 
on middle of tube. Insert tube into governor 
drive gear box and push forward into opening. 

d. Position governor over splined shaft in 
fuel control. Install four attaching screws and 
three washers, with temperature sensing line 
support clamp under head of inboard rear 
screw. Tighten screws evenly, and secure with 
lockwire. 

e. Position snap-ring in aft groove on cover 
tube, and pull tube aft into governor housing 
until stopped by ring. Secure tube with second 
snap-ring in forward groove on tube. 

f. Coat splines of governor drive shaft with 
grease (item 8, table 1-1). Use threaded rod 
(refer to paragraph 5-273, step e.) to install 
drive shaft through front of governor drive 
gear box shaft into cover tube and governor 
housing. Mesh splines by manually rotating 
power turbine through rear of engine, and re­
move rod. 

g. Refer to paragraph 5-276 and perform 
steps a. through f. Upon completion continue 
as follows. 

h. Install torquemeter rotary oil pump on 
front of governor drive gear box. (Refer to 
paragraph 5-202.) 

i. Install fittings and connect governor seal 
drain tube and fuel control vent hose. 

j. Install governor control lever and linear 
actuator (refer to paragraph 5-290) and ad­
just in accordance with instructions in para­
graph 5-291, step g. 

□ 5-276. Adiustment - Fuel Control Overspeed 
Governor - UH-18. a. Check end play of gover­
nor drive shaft, and adjust by installing shims 
if required, by following steps. 
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Note 

End play of governor drive shaft 
must be established whenever a gov­
ernor, a complete fuel control, or a 
torquemeter rotary oil pump is being 
installed. Excessive end play can 
cause wear of shaft splines and may 
lead to malfunction or failure of the 
overspeed governor. 

b. Measure and r e c o r d dimension, in 
thousandths of an inch, from mounting face 
of torquemeter rotary pump to end of pump 
shaft. (See dimension A, figure 5-50.) 

c. With governor drive shaft bottomed at 
rear end, measure with a depth micrometer 
and record dimension from front end of shaft 
to face of pump mounting pad on front of 
gear box. (See dimension B, figure 5-50.) 

d. Subtract dimension A from B to obtain 
total existing end play. 

e. If end play is less than 0.090 inch, do not 
shim the drive shaft. Continue installation 
procedure. (Refer to paragraph 5-270, step g.) 

Note 

No minimum end play is established. 
However, it is important that some 
end play shall exist to avoid jamming 
the drive shaft solidly between rotary 
pump and governor. 

f. If end play exceeds 0.090 inch, install 
shims (part number 1-160-589-02) according 
to the following requirements. 

(1) If end play is between 0.090 and 0.280 
inch, install one shim behind rear end of llhaf t. 

(2) If end play is more than 0.280 inch, 
install a total of four shims, placing two at 
each end of shaft. 

(3) Use threaded rod, as described in pa1·­
agraph 5-273, step e. to rnmove and install 
shaft and shims. 

g. Rig in conjunction with power turbine 
governor RPM controls as outlined in para­
graph 5-291. 

5-277. Checking Stop Setting - fuel Control Over­
speed Governor. Replacement fuel control over­
speed governors, part number 87000-B4 
through 87000-B7, are usable on both UH-lA 
and UH-1B (except not on T53-L-ll engines), 
but may have either of two basic stop set­
tings: 0° to 60° for T53-L-1A engine on UH­
lA; of 12° and 72° for T53-L-5/9/9A engines 
on UH-lB. Therefore, it is essential to check 
markings on a spare governor of this type and, 
if necessary to change settings of stop screws 
to obtain the correct nII speed range for en­
gine model on which it is to be used. 

Note 

Do not interchange overspeed gover­
nor used on T53-L-ll engine with gov­
ernors used on any of the other en­
gine models. 

a. Examine governor assembly for decal or 
other marking to determine whether stops are 
correctly set for engine. 

tlb. If governor is set for use on UH-lB (T53-
L-5/9/9A engines) but is to be installed on 
UH-lA (T53-L-1A engine), change stop setting 
as follows: 

(1) Measure length of high rpm (upper) 
stop screw extending from inner face of mount­
ing boss. Record dimension for reference if 
any doubt should occur during adjustment. 

(2) Cut lockwire and loosen jam nut on 
high rpm stop screw. Turn stop in exactly four 
turns (clockwise) to lower setting by 12°. Stop 
is now set at 60° (plus or minus 2°). Secure 
stop by tightening jam nuts. 

(3) Measure and record length of low rpm 
stop screw from inner face of mounting boss. 
Adjust in same manner as for upper. stop, ex­
cept back screw out exactly four turns ( coun­
terclockwise). Stop will now be at 0° setting. 
Tighten jam nut. 

(4) Measure and record length of stops at 
new setting. 

( 5) Change markings on governor as 1·e­
quired. 

(6) Lockwire stops when adjustment is 
complete. 
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Note 

Further adjustment of governor stops 
may be required in rigging and opera­
tional checks of power turbine gov­
ernor rpm controls. 

rnc. If governor is set for use on UH-lA (T53-
L-1A engine) but is to be installed on UH-lB 
(T53-L-5/9/9A engines), change stop settings 
in accordance with rigging procedure. (Refer 
to paragraph 5-284.) 

rnd. If governor stop setting is unknown on 
UH-lB, proceed according to rigging proced­
ure as in step c. above. 

rJe. If governor stop setting is unknown on 
UH-lA, apply most suitable of following pro­
cedures: 

(1) Check length of stops by comparison 
with those on another governor (87000-B4) on 
an engine of same model. Record facts of situ­
ation clearly so that all personnel concerned 
will regard settings as tentative until checked 
in rigging and operational test. 

(2) If other components of governor con­
trol linkage system are considered to be prop-

erly rigged, adapt normal rigging procedure to 
determine tentative settings of governor stops. 
(Refer to paragraph 5-284.) 

(a) Install control lever on serrated 
shaft of governor as nearly as possible at right 
angle to center line of shaft stop arm. 

(b) Place controls in extreme high rpm 
position, with collective stick full up and ac­
tuator fully retracted by use of governor rpm 
switch held to "increase". 

(c). Adjust high rpm governor l5top to 
have 0.010 inch clearance with stop-arm when 
control lever is connected to actuator jackshaft. 

(d) Adjust low rpm governor stop ac­
cording to rigging procedure. 

(e) Make final adjustments as required 
by operational tests. 

Caution 

First run-up of engines must be per­
formed with care to avoid possible 
overspeed. 

Section X - Power Controls 

5-278. Power Controls. (See figures 5-51 
and 5-52.) A mechanical linkage system ac­
tuated by twist-grips on collective pitch con­
trol sticks provides manual control of power 
lever on fuel control unit, modulating engine 
from zero to full power by controlling gas pro­
ducer (nI) turbine rpm. Power lever shaft is 
serrated and grooved to accept a control arm, 
and has a quadrant marked with power set­
tings in travel range between stops pre-ad­
justed by engine manufacturer or overhaul 
facility. Linkage is a series of control rods, 
bellcranks, and a torque tube, with adjustable 
tubes at each end of series and between con­
trol sticks. On l'.JH-lB Serial No. 61-686 and 
subsequent, first bellcrank aft of collective pitch 
control stick as adjustable to change total 
travel of linkage. 
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5-279. An adjustable stop, on bellcrank below 
engine deck, contacts plunger of solenoid to ar­
rest travel of control linkage at flight idle posi­
tion when power is reduced from higher set­
tings. Release is accomplished by use of EN­
GINE IDLE STOP RELease push-button 
switch, on pilot's collective stick, to retract 
solenoid plunger. · 

5-280. Power Lever Control Linkage. Ref er 
to paragraph 5-281 for description. 

5-281. Removal - Power lever Control linkage. 
Parts of control system can be removed as 
necessary for inspection, lubrication, or replace­
ment. To facilitate reinstallation, identify re­
moved parts as to location and keep attaching 
parts in place or in sets. 
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a. In cabin, remove access plates along cen­
ter of deck and boots on collective pitch control 

· sticks as necessary to disconnect and remove 
push-pull tubes. When removing bellcrank (6, 
figure 5-51 or 5-52), open access plate in lower 
skin, at right side aft of landing gear cross­
tube, to reach outboard end of bellcrank pivot 
bolt. In removing bellcrank (7), open plate at 
right on cargo deck. 

b. Enter cargo-sling compartment to remove 
bellcrank (8) or attached push-pull tubes. Re­
move plate at right underside of fuselage for 
pivot bolt access. 

c. Enter fuselage compartment through door 
at right to disconnect and remove push-pull 
tubes. To remove torque tube (9), detach each 
bearing plate (10) from support bracket by re­
moving three bolts. Observe that bearing re­
taining nut and washer are used only on left 
end of torque tube. At right-hand end, keep 
any existing shims for reinstallation between 
bearing plate and bracket. 

d. When removing bellcranks in fuselage 
compartment, obtain access to bellcrank pivot 
bolts by opening electrical compartment door 
at left aft on fuselage. 

e. Open left engine cowling to disconnect and 
remove push-pull tube through service deck, 
loosening lower boot clamp so that boot (15) 
is removed with tube. 

(1) Disassemble upper boot retainer (16) 
from tube, when necessary, by removing snap­
ring and split bushing. 

(2) Boost support (14) can be detached 
from deck by removing four screws. 

f. Remo·:e bolt at each end to detach control 
rod (18). Remove bellcrank (17) with bolt, 
washer, spacer and nut from bracket on engine 
mount pillow block. 

g. Remove control arm from powe:r lever 
shaft on fuel control unit. 

a (1) On UH-lA, remove cotter pin, retain­
ing nut, and washer from end of serrated shaft 
protruding upward from fuel control regulator 
below forward end of overspeed governor. Re~ 
move lockwire and loosen clamping screw, and 
pull upper control arm (19, figure 5-51) from 
shaft. Reinstall retaining nut and washer, 
which are supplied with engine. 

Caution 

Do NOT remove lower lever on same 
shaft, throttle lever on adjacent in­
board shaft, link-rod between levers, 
on throttle lever stops. These parts 
are pre-set and furnished with fuel 
control unit. 

Ul (2) On UH-lB, remove lockwire and 
clamping screw to pull control arm (19, figure 
5-52 ) from power lever shaft on fuel control 
unit. 

Caution 

Do NOT remove or change setting of 
power lever stops. 

5-282. Inspection - Power lever Control linkage. 
a. Inspect bearings for wear and roughness. 

b. Inspect parts for wear, elongated bolt 
holes, cracks, nicks and surface damage. 

5-283. Installation - Power lever Control link­
age. a. Install bellcrank (6, figure 5-51 or 5-52) 
with slotted arm up at station 85 under cabin 
deck, on bracket at inboard side of right main 
beam. Secure with bolt, nut, cotter pin, and 
washers. Use thin washer between bellcrank 
bearing and nut or bolt head, and use oversize 
(%) thin or standard washers for fillers if re­
quired. 

b. Install bellcranks (7) u:Qder cargo deck 
and (8) on right wall of cargo sling compart­
ment in manner similar to preceding step ex­
cept use a spacer between each bellcrank and 
bracket. Install connecting push-pull tubes. 

c. Assemble support bearings on each end 
of torque tube (9), with retaining washer and 
nut on threaded left end. Position torque tube 
across forward end of fuselage compartment 
and attach each bearing support to bracket 
with three bolts, washers and nuts. Use shims 
(maximum of five on UH-lA, or eight on UH­
lB) at right end between bracket and support 
bearing to maintain 0.03 to 0.06 inch clearance 
between bearing inner race and torque tube. 
Install push-pull tube from right (longest) arm 
through bulkhead to bellcrank (8). 

d. Install bellcrank (10) on bracket at lower 
side of fuselage compartment, in manner simi­
lar to step b. Install push-pull tube between 
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lower arm of bellcrank and left arm of torque 
tube. 

e. Install bellcrank on bracket at upper left 
aft corner of fuselage compartment. 

a (1) On UH-lA, installation is similar to 
step b. 

llJ (2) On UH-lB, use washers to maximum 
of three with spacer between bellcrank and 
bracket to center idle stop over plunger of 
solenoid. 

(3) Install push-pull tube between bell­
cranks. 

f. Install bellcrank (17) on pillow block of 
engine mount tripod. 

(1) Place spacer between tripod pillow 
block and bracket located on outboard side. In­
sert bolt from outboard side through pillow 
block, spacer and bracket. 

a (2) On UH-lA through Serial No. 58-3047, 
position bellcrank on bolt with longest arm 
down and forward. 

a (3) On UH-lA Serial No. 59-1607 and sub­
sequent, position bellcrank on bolt with longest 
arm up. 

llJ (4) On UH-lB, position bellcrank (17) on 
bolt with long arm down and forward. 

(5) Install washer, nut and cotter pin on 
bolt. 

g. Install push-pull tube and boot assembly. 

(1) Install boot support (14) over hole in 
deck, slanting forward and secured by four 
bolts with washers. 

(2) Assemble boot retainer (16) on control 
tube, inserting split bushing from lower side 
·of retainer and securing with retaining ring 
at upper side. 

(3) Insert control tube through boot (15) 
aud down through boot support to connect on 
bell crank ( 13). 

(4) Connect l!ontrol tube to bellcrank (17). 

(5) Secure boot on retainer and support 
with clamps. 
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h. Install adjustable control tubes, control 
arm, and idle stop according to rigging pro­
cedures which follow. 

5-284. Adjustment - Power lever Control link­
age. a. Rig power lever control linkage as fol­
lows. (See figures 5-51 and 5-52.) 

(1) Be sure idle stop is removed or ar­
ranged so as not to make contact with solenoid 
plunger, and that upper control rod is not con­
nected to fuel control unit. 

(2) Set twist-grip (3) at mid-travel, plus 
or minus three degrees. 

(3) Install tube (5) adjusted to hold bell­
crank (6) vertical. Actuate linkage through 
full travel, checking for any interference or 
binding. 

( 4) Install control arm on power lever 
shaft of fuel control unit. 

a (a) On UH-lA: Remove retaining nut 
and washer from outboard serrated shaft of 
throttle linkage on fuel control. Place lever on 
shaft, flat side down and with center line of 
holes as nearly as possible to 90 degrees to 
that of existing lever under it on l:iame shaft. 
Install with retaining washer and nut. Tighten 
nut finger-tight, then back off to first usable 
slot to install cotter pin. 

llJ (b) On UH-lB: Position control arm on 
power lever shaft of fuel control, as nearly 
parallel to shaft stop-arm as serrations permit. 
Install retaining screw through control arm, 
engaged in groove around shaft. Lockwire 
screw head. 

(5) Attach rod (18) to bel!crank on engine 
mount. Hold arm on fuel control alternately 
against each stop, and actuate control linkage 
to corresponding travel limits. Check and ad­
just rod for equal over-travel of free rod-end 
past control arm at both extreme positions. 
After adjustment connect rod to control arm 
and tighten rod-end jam nut. 

a (a) On UH-lA through Serial No. 58-
3047, total travel of airframe mounted control 
linkage was set at initial installation by loca­
tion of a riveted doubler on upper arms of bell­
crank (6, figure 5-51). If linkage travel should 
be found inadequate, make sure that adjustable 
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tubes are correct parts fo1· this series of heli­
copters and that available adjustments have 
been used to best effect. If necessary, replace 
bellcrank at Station 85. Using undrilled bell­
crank (204-060-7281), locate doubler on slotted 
arm so as to provide 2.83 inches travel meas­
ured on vertical control tube where it passes 
through boot support. Rivet doubler when travel 
is correct. If undrilled bellcrank is not available, 
use bellcrank assembly (204-060-728-7) with 
doubler riveted to provide 1.95 inch dimension 
between bolt hole and bearing, center to center. 

UJ (b) On UH-lB Serial No. 61-686 and 
subsequent, which are equipped with adjust­
able bellcrank (21, figure 5-52) adjust serrated 
attachment for control tube (5) so that power 
lever shaft on engine fuel control bottoms out 
approximately five degrees short of extreme 
positions of twist-grips. 

Db. Adjust UH-lA idle stop and solenoid as 
follows. 

(1) Check solenoid assembly (13, figure 5-
51) for any binding where plunger passes 
through end of bracket. If required for align­
ment, shim on four screws between solenoid 
and bracket. 

(2) Position solenoid to mounting holes 
with threaded inserts at underside of engine 
deck inboard of bellcrank (11). Provide proper 
clearance between tip of fully extended sole­
noid plunger and face of bellcrank before 
tightening three bolts, with washers, through 
slotted holes of bracket. 

rJ (a) On UH-lA through Serial No. 58-
2093, set solenoid plunger 0.25 inch from bell­
crank face. This installation can be recognized 
by chamfered tip of solenoid plunger and nearly 
square, non-recessed stops attached by counter­
sunk screws. 

rJ (b) On UH-lA Serial No. 58-3017 and 
subsequent, set solenoid plunger 0.150 inch 
from bellcrank face. Solenoid plunger tip is 
rounded and chromium plated; stop is recessed 
at area of contact and is attached with round­
head screws. 

(3) For preliminary approximate adjust­
ment, place power lever controls at 01lerational 
idle position, as shown on fuel control quad­
rant. Loosen two attachment screws on stop. 
Set slotted stop against solenoid plunger and 
tighten screws. 

(4) Prior to engine run-up, check that 
solenoid plunger will move clear of stop when 
actuated by idle stop release switch on control 
stick. 

(5) In initial ground run-up, make final 
adjustment of idle stop as required for pre­
scribed gas producer tachometer indication. 
(Refer to TM 55-1520-211-10.) 

Ulc. Adjust UH-lB idle stop on solenoid as fol­
lows. (See figure 5-53.) 

(1) Check that solenoid plunger operates 
freely through bushing of mounting bracket. 
If necessary for alignment, shim on four screws 
between solenoid and bracket. 

(2) Check attachment of solenoid assembly 
with four bolts through slotted holes of bracket 
into nut-plates of support below bellcrank. Be 
sure idle stop, attached to bellcrank a.c;sembly 
by two bolts with washers, is centered laterally 
over solenoid plunger. (Ref er to paragraph 5-
283, step e.) 

(3) Position solenoid so that fully extended 
plunger tip is 0.12 to 0.16 inch below stop sur­
face as shown. Tighten four bolts so that ser­
rated faces of solenoid bracket and support en­
gage securely. 

(4) For preliminary approximate adjust­
ment, place power lever control at operational 
idle position, as shown on fuel control quadrant. 
Loosen two bolts in slotted holes of stop. Set 
stop against solenoid plunger and tighten bolts. 
Be sure serrations of washers and stop are 
matched. 

(5) Prior to engine run-up, check that sole­
noid plunger will move clear of stop when ac­
tuated by idle stop release switch on control 
stick. 

( 6) In initial ground run, make final ad­
justment of idle stop as required for prescribed 
gas producer tachometer indication. (Ref er to 
TM 55-1520-211-10.) 

5-285. Connecting Control Sticlcs - Power Lever 
Control linlcage. a. Remove access plate at left 
side on lower cabin skin, in line with gear and 
sector on lower end of copilot's collecthie pitch 
control stick. 
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figure 5-53. Adjusting idle stop - UH-1 B 

b. Position tube (4, figure 5-51 or 5-52) un­
der floor, with adjustable end toward pilot's 
stick. 

c. Set pilot's twist-grip so that pinion gear 
on lower end is centered on mating gear sec­
tor. 

d. Set copilot's twist-grip to center its pinion 
on gear sector. (See figure 5-51.) 

e. Adjust and connect tube between control 
arms of sticks. 

5-286. Power Turbine Governor Actuator 
and Control Lever. (See figures 5-54 and 5-
55.) An electrically operated linear actuator, 
remotely controlled by a GOVernor RPM IN­
CRease-DECRease switch on each collective 
pitch stick moves a lever on overspeed gover­
nor of fuel control unit to accomplish settings 
of power turbine (nll) rpm, indicated on dual 
tachometer. Droop compensation to stabilize 
rpm as engine load fluctuates with changes in 
main rotor pitch, is provided by mounting ac­
tuator to a cambox which is mechanically 
linked to a bellcrank in collective pitch control 
system. Compensator linkage consists of two 
push-pull tubes and a torque tube, which has 
a shear pin in its forward arm to assure un­
hindered operation of collective pitch controls 
if compensator linkage should become fouled. 
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5-281. Removal - Power Turbine Governor Actu­
ator and Control Lever. a. Open engine cowling at 
left side. 

b. Remove terminal cover with attaching 
screws from top of linear actuator. Disconnect 
and stow electrical leads. Reinstall cover. 

c. Detach actuator jackshaft rod-end from 
control lever on overspeed governor by remov­
ing bolt, with nut, cotter pin, and washer. 

d. Detach actuator front end-fitting from 
cam box slider by removing bolt, with nut, cot­
ter pin, and washer. 

liJ (1) On UH-lB, avoid loss of spring washer 
installed between cambox slider and actuator 
end-fitting clevis. 

(2) On either model, cambox slider bolt 
hole may have a bushing which is light press 
fit. A void loss of bushing. 

e. Remove lockwire and retaining bolt to pull 
lever from serrated shaft at top of overspeed 
governor. Keep bolt with lever. 

5-288. Inspection - Power Turbine Governor Ac­
tuator and Control Lever. a. Inspect actuator 
shaft rod-end for continued serviceability. 

b. Check to be sure that actuator and gov­
ernor control lever are correctly aligned. 

c. If actuator is inoperative, remove screws 
attaching rear cover to motor. Remove motor 
cover and inspect for corrosion. Check motor 
shaft for freedom of rotation. 

d. If electrical malfunction is suspected, 
check electrical connections. (Refer to para­
graph 12-125.) 

5-289. Repair or Replacement - Power Turbine 
Governor Actuator and Control Lever. a. Replace 
actuator shaft rod-end if unserviceable. 

(;) Note 

In some instances a satisfactory field 
repair can be made to the linear actu­
ator with the actuator installed, in ac­
cordance with the following proced­
ure. 
1. Remove four screws used to secure 
top cover of actuator. 
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2. Remove four screws used to secure 
motor to actuator assembly. 
3. Move motor aft to disengage drive 
spline, being careful not to damage 
motor wiring. 
4. Lubricate worm gear liberally with 
graphite (item 7, table 1-1). 
5. Extend and retract actuator by ro­
tating gears to distribute lubricant. 
6. Re-engage motor and secure with 
four screws. 
7. Electrically retract and extend ac­
tuator shaft. 
8. Secure top cover of actuator. 

b. Check rigging and operation after replace­
ment of any parts. (Ref er to paragraph 5-
280.) 

5-290. Installation - Power Turbine Governor Ac­
tuator and Control I.ever. a. Place control lever, 
without retaining bolt, on governor control 
shaft according to rigging instructions. Install 
retaining bolt, with washer, from aft side· into 
lever and through shaft groove. After rigging, 
lockwire bolt head to shank of lever. 

b. Attach actuator front end-fitting clevis 
on end of cambox slider. 

(1) Install bolt from top, secured with nut, 
washer, and cotter pin. 

Ill (2) On UH-lB; install washer on bolt be­
tween clevis and underside of slider. 

c. Attach actuator shaft rod-end in clevis of 
governor control lever with bolt, washer and 
nut. Omit cotter pin until rigging is complete. 

Note 

Do not add shim washers between 
clevis and actuator governor arm. 
Clearance is necessary for proper ope­
ration. 

d. Remove actuator terminal cover with three 
screws. Connect electrical leads on terminals. 
(Refer to paragraph 12-125.) Reinstall termi­
nal cover. 

5-291. Adiustment - Power Turbine Governor Ac­
tuator and Control I.ever. a. Rigging for various 
configurations will be in accordance with the 
following instructions. 

Cb. Model UH-lA helicopters equipped with 
80300 series overspeed governor shall be rigged 
as follows. (See figure 5-54.) 

Note 

These instructions apply for all UH­
lA, except those modified by MWO 55-
1520-211-20 /24. (Perform . step c. if 
governor is Part No. 87000-B4.) 

(1) Be sure collective pitch control system 
is rigged before proceeding. 

(2) Open engine cowling :- ~ left side. Dis­
connect actuator shaft from governor control 
lever, and support actuator assembly so as to 
permit free movement as required. 

(3) Check and adjust cambox and linkage: 

(a) If cambox is Part No. 204-060-741 
series, set cam adjustment for maximum com­
pensation: Loosen lock-nut and set-screw. Raise 
bellcrank to place screw in serration nearest 
cam slot. Tighten set-screw and lock-nut. 

(b) If cambox is Part No. 204-060-777 
series, set cam at middle of adjustment: Loosen 
nut on cam adjustment bolt to disengage ser­
rated washer from cam serrations. Position 
bolt at middle of its slot and tighten nut. Be 
sme washer serrations seat with those on cam 
face. 

(c) With collective pitch stick full down, 
be sure that cam follower does not bottom in 
end of cam slot. Adjust control tube connected 
to cam bellcrank, if necessary. Also check in 
same manner for clearance at opposite end of 
cam slot, with collective pitch stick full up. 

(d) Check both control tubes for safe 
thread engagement of adjustable rod-ends. 

(4) Check control lever for correct initial 
position on governor control shaft. 

(a) On Serial No. 58-2078 through 58-
3047: With shaft stop arm midway between 
stops, lever should extend outboard perpendicu­
lar to long axis of engine. 

(b) On Serial No. 59-1607 and subse­
quent: With shaft stop arm midway between 
stops, lever should l>e approximately 17 degrees 
aft of perpendicular to engine axis. 
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(c) If serrations do not permit exact 
alignment, install lever on next serration clock-
wise. 

(5) Adjust actuator jackshaft for total 
stroke of 0.82 inch. 

(a) Extend actuator fully by holding 
GOVernor RPM switch to DECRease. 

(b) Measure and pencil-mark jackshaft 
0.82 inch from actuator body. 

(c) Cut lockwire and loosen large jam 
nut on shaft, to permit adjustment of "retract" 
stop fitting. Screw stop fitting out enough to 
avoid premature bottoming. 

Caution 

Hold shaft with wrench on hexagon 
shoulder when adjusting stop fitting, 
to avoid damaging anti-rotation device 
in actuator. 

(d) Electrically retract actuator shaft 
until pencil mark aligns with housing. 

( e) Screw stop fitting in to contact with 
internal stop. Tighten large jam nut with 290 
to 410 inch-pounds torque. Recheck shaft 
stroke. Lockwire jam nut to end of shaft. 

(6) Lock collective pitch stick full up. 
Fully retract actuator shaft by holding GOV 
ernor RPM switch to INCRease. Move governor 
control lever to high rpm position, with 0.010 
inch clearance between stop arm and upper 
stop screw by use of a thickness gage. Cut lock­
wire and loosen small jam nut on actuator 
shaft, and adjust rod-end to connect on control 
lever at position described. When connected, 
center rod-end in clevis, tighten jam nut and 
lockwire. 

(7) Place collective pitch stick full down. 
Extend actuator to full decrease position. Check 
for 0.010 inch clearance at lower stop. If nec­
essary, adjust lower stop screw, tighten and 
lockwire jam nut. 

(8) On initial ground run, with collective 
pitch stick held full down, check for minimum 
to maximum rpm range controlled by GOVer­
nor RPM switch. If necessru·y, readjust actu­
ator stroke and length to obtain ·required range, 
repeating clearance checks and adjustments of 
governor stop screws. 
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(9) Make final adjustment of droop com­
pensator cam as required by ground run and 
test flights. Set cam to maintain 6400 rpm 
from full low pitch to red line torque or full 
power available, whichever occurs first. If rpm 
droop occurs, move cam up toward maximum 
compensating setting. If adjustment cannot be 
made on cam, shorten control tube attached to 
cam bellcrank. 

Note 

Readjust governor stop screws for 
proper clearance after any change in 
rigging. 

ac. Model UH-lA helicopters equipped with 
87000-B4 overspeed governor shall be rigged as 
follows. (See figure 5-52.) 

Note 

These instructions apply for UH-lA 
when modified to use governor Part 
No. 87000-B4 and associated compo­
nents, in accordance with MWO 55-
1520-207-20 /24. 

(1) Be sure collective pitch control system 
is rigged before proceeding. 

(2) Open engine cowling at left side. Dis­
connect actuator jackshaft from governor con­
trol lever. Support actuator to permit free 
movement as required. 

(3) Set cambox for maximum compensa­
tion: Loosen nut on cam adjustment bolt to 
free serrated washer from cam face. Move bolt 
clockwise in slot, to position nearest end of 
cam slot. Tighten nut on bolt so that serrated 
washer engages last serrations of cam. 

( 4) Check that governor stops are cor­
rectly set for use on T53-L-1A engine. (Refer 
to paragraph 5-277.) 

(5) Set actuator shaft stop-fitting to 1.04 
inch length from end of shaft, and rod-end 
fitting to 1.25 inch length from face of stop­
fitting to center of rod-end bolt hole. (See fig­
ure 5-56.) Tighten but do not lockwire jam 
nuts. 

(6) Fully retract actuator shaft by hold­
ing GOVernor RPM to INCRease. Loosen rod­
end jam nut slig·htly to allow alignment. Place 
0.010 inch thickness gage against upper gov­
ernor stop screw, and hold governor shaft stop 
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figure 5-56. Actuator shaft dimension s - UH-1 A 
w ith 87000 84 overspeed governor 

arm against gage. With collective pitch stick 
held full up, install control lever on serrated 
shaft of governor, so aligned as to allow con­
nection of actuator shaft to lever. Turn shaft 
rod-end to enter lever clevis, and install bolt 
with washers, nut and cotter pin. 

(7) Check for 0.010 inch clearance at lower 
governor stop with collective pitch stick full 
down and actuator extended to full decrease 
position. Readjust lower stop screw if neces­
sary. Secure all adjustments, with lockwire 
where applicable. 

(8) Make final checks and adjustments in 
ground run and after flight tests. (Perform 
sub-steps (8) and (9) of step b.) 

IIld. Model UH-lB helicopters shall be rigged 
as follows. (See figure 5-53.) 

(1) Be sure collective pitch control sys­
tem is rigged. 

(2) Lock collective stick in full down posi­
tion. 

(3) Adjust control tube (2) to align cen­
ter of upper rod-end bolt with lower edge of 
torque tube bracket (3) within 0.10 inch. 

(4) Set cam adjustment bolt at middle of 
slot. (See Detail B.) 

(5) Adjust control tube (11) to obtain re­
quired position of cam, by measurement of cam 
slot exposed below cambox housing. (See De­
tail B.) 

III II (a) On T53-L-5 engine, bottom of cam 
slot should be 0.38 inch below housing. 

IIID mm (b) On T53-L-9 and T53-L-ll series 
engines, bottom of cam slot should be 0.25 inch 
below housing. 

(6) Check installation of governor control 
lever, as nearly at 90° to stop arm as serration 
alignment will permit. (See Detail D.) 

(7) Adjust upper governor stop screw by 
length measured from inner side of mounting 
boss. (See Detail D.) Remove and discard lead 
seal on lockwire, if existing. 

III II (a) On T53-L-5 engine, upper stop screw 
should extend 0.280 inch from inner side of 
boss. 

III D III m (b) On T53-L-9 and T53-L-11 series 
engines, upper stop screw should extend 0.250 
inches from inner side of boss. 

Caution 

Never shorten either upper or lower 
stop screw to less than 0.060 inch 
length from inner side of boss. 

(8) Disconnect actuator shaft from gover­
nor control lever by removing bolt. 

(9) Electrically position actuator shaft to 
approximate midpoint of stroke. Turn both ad­
justing screws to obtain maximum stroke. (See 
Detail C.) Reduce stroke by turning each screw 
away from maximum adjustment, according 
to engine on which installed. 

III II (a) On T53-L-5 engine, turn each screw 
two full turns. 

III D III m (b) On T53-L-9 ·and T53-L-11 series 
engines, turn each screw ten full turns. 

(10) Fully retract actuator shaft by hold­
ing GOVernor RPM switch to INCRease. Lock 
collective stick in full up position. 

(11) Reinstall bolt connecting actuator to 
governor control lever, adjusting actuator shaft 
rod-end to obtatin 0.010 inch clearance between 
governor stop arm and upper stop screw, meas­
ured with a thickness gage. (See Detail D.) If 
necessary, reposition control lever one serra­
tion on governor shaft to accomplish this ad­
justment while keeping safe thread engage­
ment of rod-end. 
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Note 

When tightening jam nut on actuator 
shaft, center rod-end in clevis of lever 
so that self-aligning bearing will ab­
sorb any rotation of shaft. Do not 
add shim washers between clevis and 
actuator governor arm. Clearance is 
necessary for proper operation. 

(12) Fully extend actuator shaft by hold­
ing GOVernor RPM switch to DECRease. Loe~ 
collective pitch control stick in fulI down posi­
tion. 

(13) Adjust lower stop screw for 0.010 
inch clearance with governor shaft stop arm, 
measured with a thickness gage. Remove and 
discard seal on lockwire, if existing. Observe 
minimum length limitation. (Refer to CAU­
TION, under step (7) (b). 

(14) Check security of all adjustments and 
connections, installing lockwire where appli­
cable. 

(15) On initial ground run, with collective 
pitch control stick full down, check for 6000 
to 6700 rpm range controlled by GOVernor 
RPM switch. If necessary, readjust actuator 
stroke and length to obtain required range; re­
peating clearance checks and adjustment at 
both governor stop screws. 

(16) Make final adjustments of droop com­
pensator cam as required by flight checks. Set 
cam to maintain 6700 rpm (plus or minus 50) 
from full low pitch to ful] power. If rpm droop 
occurs, rotate cam counterclockwise toward 
maximum compensation. If maximum compen­
sation does not correct droop, adjust control 
tube rod-end attached to cambox bellcrank. (Re­
fer to step (5).) 

(a) If cambox assembly is Part No. 
204-060-787-5, shorten control tube to reduce 
amount of cam slot showing below housing. 
Be sure roller does not bottom in cam slot. 

(b) If cambox assembly is Part No. 
204-060-787-7, lengthen control tube to increase 
amount of cam slot showing below housing, 
not to exceed 0.31 inch. 

Note 

Readjust governor stop screws for 
clearance after any change in rigging. 
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5-292. Power Turbine Governor Cambox 
and Linkage. (Refer to paragraph 5-286.) 

5-293. Removal - Power Turbine Governor Cam­
box and linkage. a. Disconnect control tube rod­
end from bellcrank of cambox by removing 
bolt with nut and washer. 

b. Remove cambox and bracket as an as­
sembly. (If Part No. 204-060-741 series, cam­
box housing has integral bracket.) 

r.J (1) On UH-lA, remove two nuts and wash­
ers which secure cambox assembly on tachom­
eter generator mounting studs. Reinstall nuts 
on studs temporarily. 

tJ (2) On UH-lB, cut lockwire and remove 
two bolts which secure cambox bracket on top 
of forward engine mount trunnion. Reinstall 
bolts temporarily. 

c. Loosen clamps to detach boot from support 
or retainer. Disconnect push-pull tube by re­
moving bolt from arm of torque tube in fuse­
lage compartment. Pull tube up through deck. 
Remove snap-ring and push split bushing down 
out of retainer, remove retainer from either end 
of tube. Remove four screws to detach boot 
support from deck. 

d. In cargo-sling compartment, disconnect 
push-pull tube by removing bolts at torque tube 
bellcrank and collective pitch bellcrank. 

e. To remove torque tube: Detach forward 
support bracket from bulkhead by removing 
four screws. Remove retaining nut, bracket as­
sembly, washer, shims shear pin, and ?ellcrank 
from forward end of tube. Keep attachmg parts 
together for reinstallation. Enter fuselage com­
partment. Pull tube forward out of rear bear­
ing then aft through hole in bulkhead. Rear 
bearing can be detached from bracket by re­
moving three bolts. 

5-294. Inspection - Power Turbine Cambox and 
linkage. Inspect the following items as noted. 

a. Shims on cambox bellcrank pivot bolt at 
each side of bearing should center cam in slot, 
and should provide 0.001 to 0.003 . inch total 
clearance before nut is tightened on pivot bolt. 

rJ b. On UH-lA cambox Part No. 204-060-777 
series, nut on bellcrank pivot bolt should be 
fingertight plus one castellation. 
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rJ c. On UH-lA cambox Part No. 204-060-741 
series, slider guide screw should be tightened 
enough to engage slot in slider and prevent 
turning movement, but should not bind slider 
in linear movement. When setting is satis­
factory, threads should be upset to keep screw 
secure. 

d. Check slider bolt hole for elongation, or 
for security of bushing if so equipped. 

5-295. Repair or Replacement - Power Turbine 
Cambox and linkage. a. Replace all items con­
sidered unsuitable for continued service. 

b. Check rigging and operation after replace­
ment of any parts. (Refer to paragraph 5-291.) 

5-296. Installation - Power Turbine Cambox and 
Linkage. a. Install cambox and bracket assembly 
(or cambox with integral bracket, if Part No. 
204-060-7 41 series). 

rJ (1) On UH-lA, attach bracket on two outer 
mounting studs of tachometer generator on 
overspeed governor drive gear box, securing 
with nuts and washers. If required to align 
actuator shaft to governor control lever, one 
thin washer may be added under bracket, on 
either top or bottom stud. 

(;) (2) On UH-lB, install cambox bracket on 
two upper bolts of left forward engine mount 
trunnion. Re-install thin steel washers, or stand­
off clips for fuel differential pressure switch 
hose support clamps, as required. Lockwire bolt 
heads together. 

Note 

Lower f 01·ward bolt hole of bracket is 
oversize for alignment of actuator to 

governor control lever. Accomplish fin­
al tightening and lockwiring of bracket 
mounting bolts after connecting actua­
tor to lever. 

b. In fuselage compartment, install rear sup­
port beat-ing for torque tube on face of bracket 
located on left beam near top and 16.5 inches 
behind forward bulkhead. Secure bearing plate 
with three bolts, heads forward. 

c. Insert forward end of torque tube, without 
bellcrank, through bulkhead into cargo-sling 
compartment. EngagfP opposite end through rear 
support bearing. 

d. Enter cargo-sling compartment. Place bell­
crank on torque tube and install shear pin, with 
head flush in counter-bore on front side. Assem­
ble shims, retainer washer, support bearing and 
bracket assembly, and retaining nut with wash­
er on torque tube. Check that shims provide 
0.001 to 0.003 inch clearance between bellcrank 
and tube fitting. Secure bracket with four 
screws, in holes provided with anchor nuts, on 
left beam. 

e. Install control tube between lever arm and 
collective pitch control bellcrank directly below. 

f. Attach boot support over hole in service 
deck with four screws. Insert fixed end of con­
trol tube down through deck and attach to 
torque tube. Place boot over tube, and clamp to 
support. Place boot retainer on tube, install 
split bushing from lower side and secure with 
snap-ring at upper side of retainer. Secure boot 
on retainer with clamp. Attach tube rod-end 
to cambox bellcrank. Adjust control tubes in 
rigging procedure. 
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CHAPTER 6 

HYDRAULIC AND PNEUMATIC SYSTEMS 

Section I - Scope 

6-1. Scope. The purpose of this chapter is to 
provide essential information for maintenance 
personnel to accomplish organizational main~ 

tenance on the hydraulic systems. Pneumatic 
systems are not applicable to Model UH-lA and 
UH-lB helicopters. 

Section 11- Hydraulic System 

6-2. Hydraulic System (UH-1 A and UH-1 B 
Serial No. 60-3546 through 64-14100.) 
Hydraulic power is supplied by single hydraulic 
system to reduce the operational loads of the 
cyclic, collective and directional control systems. 
The system consists of a variable delivery axial 
piston pump, reservoir, servo cylinders, irre­
versible valves, relief, check and solenoid valve 
and connecting hardware. The pump is mounted 
on the transmission lower case and furnishes 
hydraulic pressure to the servo cylinders which 
are connected to the mechanical linkage of the 
flight control system. The irreversible valves 
are installed on the servo cylinders to prevent 
main rotor feedback in the event of hydraulic 
system malfunction. The pressure required for 
the system operation is preset to supply the 
demand. 

llJ 6-3. On Model UH-lB helicopter the arma­
ment hydraulic power source consists of an 
electrically operated hydraulic power shut-off 
valve, a check valve, a filter and necessary fit­
tings, lines, hoses and attaching hardware. The 
shut-off valve is located on the upper, aft side 
of the cabin aft bulkhead just left of helicopter 
center line, and is actuated from the control 
panel on the instrument pedestal. Actuation of 
this unit permits operation of the armament 
hydraulic system. The check valve is located 
on the upper, aft side of the cabin aft bulkhead 
slightly to the right and aft of the hydraulic 
shut-off valve. The purpose of this valve is to 
prevent loss of hydraulic fluid due to a failure 
of lines and fittings in armament system. The 

filter is attached to the aft side of the flight 
controls hydraulic filter. Common attaching 
parts mount both filters to the aft side of the 
cabin aft bulkhead approximately 17.5 inches 
to the right of helicopter center line and 43.0 
inches up from cabin deck line. Hydraulic fluid 
is filtered through this unit before returning 
to the reservoir. Fluid is furnished this system 
from the flight controls hydraulic reservoir and 
pressure is provided by the transmission hy­
draulic pump. 

6-4. Operation - Hydraulic System (UH- 1 A and 
UH-18 Serial No. 60-3546 through 64-141001. (See 
figure 6-1.) Hydraulic fluid is supplied to the 
pump from the two-quart reservoir, through 
the inlet line (9). The variable delivery pump 
furnishes pressure to the system at 1000 psi 
at no flow to 950 psi at full flow. From the pump 
the fluid passes through the filter to the relief 
valve, which is set to relieve at 1100 to 1200 
psi. Fluid then passes to the three way solenoid 
valve (7). The solenoid valve is a normally open 
valve from the pressure side to the boost cylin­
der. When the solenoid is energized the pressure 
port is closed and the valve is open from cylin­
ders to reservoir return. Fluid pressure from 
the solenoid valve energizes the pressure switch 
(8) which is set to break the circuit to the 
pressure warning light at 800 psi plus or minus 
100 psi on increasing pressure and to close the 
circuit to the light at 500 psi plus or minus 100 
psi on decreasing pressure. From the solenoid 
valve, fluid is furnished to the main rotor power 
cylinders through the irreversible and servo 
valves and to the tail rotor servo cylinder. 
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figure 6-1. Hydraulic installation (typicall (UH-1 A and UH-18 serial no. 60-3546 thru 64-141001 
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6-5. Testing- Hydraulic System <UH-1A and UH-
18 Serial No. 60-3546 through 64-141 00J. The test 
stand equipment required consists of a portable 
hydraulic testing unit, thoroughly cleaned for 
use with hydraulic oil (item 3, table 1-1). The 
test stand includes a 10 micron filter used to 
filter all fluid at the stand. The unit must be 
capable of providing pressure to 1500 psi and 
have a flow rate of six gpm. A calibrated pres­
sure gage with a minimum of 1500 psi capacity 
is required. The test stand should be set to 
relieve at 1300 psi. 

a. Prepare the system for testing as follows: 

(1) The complete system must be thor­
oughly clean. 

(2) Fill the helicopter reservoir to capacity 
and keep filling during tests. 

(3) On the initial test of newly installed 
system, to prevent entry of foreign material to 
power cylinder, disconnect hoses from irrever­
sible valves, and from the tail rotor control 
boost cylinder. Connect hoses together using 
MS219196D5-4 reducers. Cap ports to boost 
cylinder valves to prevent entry of dirt. 

(4) Connect hydraulic test stand hoses to 
inlet and outlet test fittings on the right side 
of the helicopter. 

(5) Inspect the complete hydraulic system 
for attachment and security of components. 

(6) Set the test stand to provide a mini­
mum flow rate of six gpm for five minutes, to 
flush out the system. 

(7) Throughout operation observe all por­
tions of system for evidence of external leakage. 

(8) Shut down test stand and connect hoses 
to the irreversible valves and cylinders. 

(9) Set test stand pressure relief valve 
for a cracking pressure of 1300 psi and set 
pump for six gpm output. 

b. Perform functional test by accomplishing 
the following steps. · 

(1) Apply 1000 to 1100 psi to hydraulic 
system and maintain for 15 minutes. While 
pressure is maintained check the following: 

(a) Leakage: Observe all portions of 
system for evidence of leakage. Correct cause 
of leaks. 

(b) Clearance: Slowly cycle all controls 
to limits and observe movement of power cylin­
ders. Clearance should be such that fouling 
cannot occur. Check flexible connections to en­
sure that pinching of hoses does not occur and 
that vibration does not loosen attaching fittings. 

(c) Bleeding: Cycle the cyclic controls, 
collective control and tail rotor control pedals 
through a full stroke at least ten times to bleed 
air from system. 

(d) Warning Lights: Apply pressure to 
the hydraulic system. Slowly increase pressure 
and check the warning light. The light should 
be OFF when pressure reaches 700 to 900 psi. 
Slowly decrease the pressure. The light should 
be ON when pressure decreases to 600 to 400 
psi. 

(e) By-Pass: With the system pressure 
at 1000 to 1100 psi, operate the solenoid valve, 
the warning light should be ON. Operate the 
cyclic, collective and directional pedals, they 
should require more force to operate. 

(f) Relief Valve: Slowly increase the 
pressure until the relief valve opens between 
1100 and 1200 psi. The opening of the relief 
valve can be determined by feeling and listening 
to the valve. 

(g) Irreversible Valve: Slowly increase 
the pressure until it can be determined that the 
control system is functioning with power. This 
should occur at 500 psi minimum. Reduce pres­
sure to zero psi and check for irreversibility by 
grasping the extension tube of the servo cylin­
der and attempting to move the tube with ap­
proximately a 50 pound force. The cylinder 
sho.uld not move. 

(2) Reduce to zero psi the pressure to 
irreversible valves. Maintain zero psi for three 
minutes and then examine irreversible valves 
and cylinder servo valves for leakage. 

c. Upon completion of the test, complet_ely 
drain the helicopter hydraulic system and re­
place filter elements. Disconnect test unit and 
close test ports. Refill system with hydraulic 
fluid (item 3, table 1-1), and with helicopter 
running and boost ON, bleed system. (Perform 
step b. (1) (c).) 
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6-6. Trouble Shooting - Hydraulic System (UH-1 A 
and UH-18 Serial No. 60-3546 through 64-141 OOJ. 

Trouble shooting data for the hydraulic system 
is as follows. 

INDICATION OF 
TROUBLE 

Hydraulic oil leaks 

Hydraulic warning 
light on 

6-4 

PROBABLE 
CAUSE 

Worn gaskets or seals 

Caution 

CHECK FOR 
TROUBLE 

Do not tighten leaky flareless fittings. 

Leaky fittings Disconnect tube assem­
bly having leaky flare­
less fitting. Inspect for 
evidence of improper 
tightening, presence of 
foreign matter, or 
defective part. 

Hydraulic system 
turned OFF 
Low hydraulic pressure Loss of hydraulic fluid. 

Check for leak 

CORRECTIVE 
ACTION 

Replace gaskets or seals 

Replace with new tube 
assembly if nut, sleeve, 
or tubing is defective. 
Clean and remove all 
foreign matter. 
Tighten fitting nut with 
wrench until a sharp 
increase in torque 
is noted. 

Note 
If there is any doubt 
that the point of sharp 
torque increase has been 
reached, rapidly loosen 
and tighten the nut 
several times (use light 
torque), until certain 
that increase in torque 
is due to the sleeve and 
tube touching the fitting 
seat, and is not due to 
thread friction. 
Tighten nut an additional 
1/6 of a tum (one hex 
flat), from point of sJil\rp 
torque increase. 
If leak is present, 
tighten nut additional 
1/6 of a turn 
(one hex flat). 
If leak still persists, 
remove tube assembly, 
and install new 
tube assembly. 

Tum system ON 

Replace faulty gasket, 
fitting, tube assembly 
valve or component. 
Fill system with 
hydraulic oil (item 3, 
table 1-1). 

Relief valve locked open Replace 
or 

Pump not producing 
pressure 

Replace 



INDICATION OF 
TROUBLE 

Hydraulic control 
switch ineffective 

Excessive feedback 
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PROBABLE 
CAUSE 

Solenoid not operating 
properly 

Electrical wiring to 
warning light or sole­
noid valve not correct 

Check valve located at 
hydraulic pump pressure 
port installed backward 

Circuit breaker not 
pushed in 

Solenoid valve not 
connected 

Improper electrical 
wiring 

Solenoid valve not 
functioning properly 

Check valve located 
at hydraulic pump 
pressure port installed 
backward 

Air in servo actuator 
or 

System has not been bled 

Improperly adjusted 
rotor. 

Internal leakage past 
piston rings of servo 
actuator, or internal 
leak of irreversible 
valve 

CHECK FOR 
TROUBLE 

Check for proper 
wiring hookup 

Refer to paragraph 8-7 

CORRECTIVE 
ACTION 

Replace 

Make proper hookup 
or replace wiring. 

Remove and install 
properly 

Close circuit 

Connect wiring 

Repair or replace 

Replace with new 
solenoid valve 

Remove and install 
properly 

Turn hydraulic system 
ON and cycle the cycle 
controls, collective 
control, and tail rotor 
through a full stroke at 
least ten times to bleed 
air from system. 

,j,Reduce pressure to Replace irreversible 
zero. One person will valve and/or servo 
hold control stick lightly. valve until faulty unit 
Another person will is found 
grasp extension tube of 
servo cylinder and 
attempt to move tube, 
using a (push-pull) 
force of approximately 
50 pounds. Apply force 
in opposite direction 
from position of servo 
valve. If valve is in UP 
position push toward 
cylinder, and if valve is 
in DOWN position pull 
tube up from cylinder. 
The cylinder should 
not move. 
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INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

Collective stick 204-076-1921-1 Spring 
will not stay in position located on collective 

servo actuator is 
missing or is not 
adjusted to balance 
controls 

Controls do not 
operate smoothly 

Hydraulic system 
too hot 

Sticky servo control 
valve 
Servo valve requires 
more than 12 ounces 
to operate 

Relief valve cracking 
pressure set lower 
than system pressure 

Pump generates 
excessive pressure, 
higher th~ relief valve 
cracking pressure 

CHECK FOR 
TROUBLE 

Check with hydraulic 
test stand 

The check valve in *Same as above 

Problems - Speci­
fically noted when 
using Ground 
Hydraulic 'rest Unit 
Oil flow from top 
of reservoir through 
vent filter when con­
trols are operated 

Servo actuators 
chatter when mov­
ing controls 

6-6 

irreversible valve 
is blocked open 

Suction line to test 
stand too long and 
too small 

or 
Using test stand reser­
voir instead of heli­
coptee s reservoir 

Air in servo actuators 

Servo actuator mount­
ing bearings loose 

CORRECTIVE 
ACTION 

Replace missing spring. 
Adjust pressure of 
spring by bending 
upward, with a pair of 
pliers, the tab to which 
the upper end of spring 
is attached. When 
spring pressure is 
adjusted to overcome 
weight of collective 
stick and stick will stay 
in position, adjustment 
has been accomplished 

Replace faulty servo 

Replace servo actuator 

Set to relief at 1100 to 
1200 psi. Replace 
defective valve with 
new valve. 
Replace pump 

Replace valve 

Use helicopter reservoir 

Cycle controls through 
full stroke 10 times 
with more than 700 
psi pressure applied 
to eliminate air. Some 
chatter is normal in 
the directional servo 
actuator when rotor is 
not rotating. 
Adjust bearings 
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6-7. Hydraulic Pump (UH-1 A and UH-1 B 
Serial No. 60-3546 through 64-14100). The 
hydraulic pump is a variable delivery axial pis­
ton pump. The pump is mounted on the trans­
mission lower case and furnishes hydraulic 
pressure to the servo cylinders which are con­
nected to the mechanical linkage on the flight 
control system. 

6-8. Removal - Hydraulic Pump (UH- 1 A and UH-
18 Serial No. 60-3546 through 64-141001. a. Drain 
hydraulic oil supply from hydraulic reservoir. 

b. Disconnect suction line from hydraulic 
pump and drain oil from line. Disconnect re­
maining lines to pump and cover openings. 

c. Remove four nuts which mount pump to 
transmission gear box and lift pump from heli­
copter. 

6-9. Installation - ffydraulic Pump (UH- 1 A and 
UH-18 Serial No. 60-3546 through 64-141001. 
a. Position hydraulic pump on mountinJr bolts. 
Align splines on pump shaft with splines in 
transmission gear box and install mounting 
bolts. 

b. Remove covers from hydraulic lines and 
connect lines to pump. 

c. Service hydraulic reservoir. 

d. Bleed hydraulic system. (Refer to para­
graph 6-5 and perform step b. (1) (c). 

6-10. Fluid Pressure Filter Element (UH-1 A 
and UH-1 B Serial No. 60-3546 through 
64-14100). The fluid pressure vent filter shall 
be replaced when and as necessary. 

6-11. Removal - Fluid Pressure filter Element 
(UH- 1 A and UH- 18 Serial No. 60-3546 through 
64-141001. Cut lockwire and unscrew cap, with 
element, from filter (14, figure 6-1.) 

6-12. Installation - Fluid Pressure filter Element 
(UH- 1 A and UH- 1 B Serial No. 60-3546 through 
64-141001. a. Insert clean element into filter 
cap and place new 0-ring on cap. 

b. Screw cap into filter body. Tighten and 
lockwire. 

6-13. Reservoir Vant Filter Element (UH-1 A 
and UH-1 B Serial No. 60-3546 through 
64-14100). Replace the reservoir vent filter 
element when, and as, necessary. 

6-14. Removal - Reservoir Vent filter Element 
(UH-1 A and UH-18 Serial No. 60-3546 through 
64- 141001. a. Disconnect lines from top and 
bottom of filter (8, figure 6-1). · Cap or cover 
openings in lines to prevent entrance of foreign 
material. 

b. Cut lockwire and unscrew two halves of 
filter. 

6-15. Installation - Reservoir Vent filter Element 
fUH- 1 A and UH- 1 B Serial No. 60-3546 through 
64-141001. a. Insert clean element into filter. 
Screw two halves of filter together and install 
lockwire. 

b. Uncap or uncover openings in hydraulic 
lines and connect lines to filter. 

6-16. Hydraulic Reservoir (UH-1 A and UH-
1 B Serial No. 60-3546 through 64-14100). 
The hydraulic reservoir is mounted on the cabin 
bulkhead and has a capacity of four pints. A 
sight gage, which can be seen from inside the 
cabin indicates "FULL and REFILL" require­
ments. Some models of UH-iB helicopters have 
sight glass mounted on top aft side of reservoir 
and it is necessary to open the right side of 
transmission cowl to read quantity of fluid in 
reservoir. 

Caution 

Careful inspection must be made of oil 
level sight gages to be sure that they 
are not oil stained internally and are 
giving erroneous indications of proper 
oil level. Upon inspection faulty 
stained glasses should be cleaned or, if 
necessary, replaced. 

6-17. Removal - Hydraulic Reservoir ( UH- 1 A and 
UH-18 Serial No. 60-3546 through 64-141001. 
a. Drain hydraulic fluid by removing the drain 
plug from the bottom of the reservoir. 

b. Disconnect inlet, outlet, scupper drain and 
by-pass lines from tank. Cap lines immediately 
after removal. 
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c. Remove four nuts which mount reservoir 
to bulkhead and remove reservoir. 

6-18. Cleaning - Hydraulic Reservoir (UH-1 A and 
UH-18 Serial No. 60-3546 through 64-141 OOJ. 
a. Thoroughly wash and clean all fittings and 
inside and outside of reservoir with dry clean­
ing solvent (item 302, table 1-1). Dry with 
compressed air. 

b. Flush reservoir with hydraulic fluid (item 
3, table 1-1). 

6-19. Inspection - Hydraulic Reservoir (UH-1 A 
and UH-18 Serial No. 60-3546 through 64-141 OOJ. 
a. Inspect filler cap screen for rust, corrosion 
and breaks. 

b. Inspect sight glass for scratches, cracks, 
discoloration or other damage which would im­
pair visual or structural function. 

c. Inspect mating parts for damage and 
crossed threads. 

6-20. Repair or Replacement - Hydraulic Reser­
voir WH-1 A an·d UH-18 Serial No. 60-3546 through 
64-14100J. Replace all components which inspec­
tion (refer to paragraph 6-19) indicates are un­
suitable for continued service. 

6-21. Installation - Hydraulic Reservoir (UH-1 A 
and UH-18 Serial No. 60-3546 through 64-14100J. 
a. Position tank in place on bulkhead and in­
stall nuts and bolts. 

b. Install lines and fittings. Ref er to para­
graph 6-46 for installation methods of hydraulic 
fittings. Replace all seals on reassembly. In­
stall and lockwire drain plug. 

c. Refill, bleed and test system (refer to 
paragraph 6-5). 

6-22. Collective Pitch Control Hydraulic Cyl­
inder (UH-lA and UH-1 B Serial No. 60-3546 
through 64-14100). The collective pitch con­
trol hydraulic cylinder (1, figure 6-2) reduces 
operational loads on the collective pitch control 
system and facilitates pilot control of the heli­
copter. 

6-8 

6-23. Removal - Collective Pitch Control Hy­
draulic Cylinder (UH-1 A and UH-18 Serial No. 60-
3546 through 64-14100J. a. Disconnect control 
tube (2, figure 6-2) from hydraulic cylinder 
(1). Disconnect control rod (3) from collective 
pitch control lever (4). 

b. Remove irreversible valve (5). (Refer to 
paragraph 6-40.) 

c. Remove nuts and washers attaching cyl­
inder to support assembly (7) and remove 
cylinder assembly from support. 

6-24. Inspection - Collective Pitch Control Hy­
draulic Cylinder (UH-1 A and UH-18 Serial No. 
60-3546 through 64-141 OOJ. a. Inspect all parts 
for damage, corrosion or pitting, and check 
threads for distortion. 

b. Inspect piston rod for nicks, scratches, or 
scoring, and check for smooth operation within 
cylinder. A friction drag of approximately 25 
pounds is considered normal for the cylinder 
assembly. 

c. Inspect bearing support area for looseness I 
or wear. There must be no signs of bearing bind. 
Adjust nut assembly (15, figure 6-2) so that 25 
to 50 inch-pounds of force is required to move 
bearing through its travel. 

d. Inspect the cylinder assembly for leaks at 
all connections and fittings. Seepage around 
piston rod seals is permissible, but not to ex­
ceed one drop for every 20 cycles. 

6-25. Repair or &eplacement - Collective Pitch 
Control Hydraulic Cylinder (UH-1 A and UH-1 B 
Serial No. 60-3546 through 64-141 OOJ. Replace 
cylinders that fail to meet inspection require­
ments. (Refer to paragraph 6-24.) 

6-26. Installation - Collective Pitch Control Hy­
draulic Cylinder (UH-1 A and UH-18 Serial No. 60-
3546 through 64-14100J. a. Adjust cylinder and 
rod assembly before installation. (Ref er to 
paragraph 6-27. Perform step a.) 

b. Position cylinder assembly (1, figure 6-2) 
on studs of support assembly (7) and install at­
taching washers and nuts. 

c. Install irreversible valve (5). (Refer to 
paragraph 6-41.) 

d. Connect control rod (3) to pitch control 
lever (4) and control tube (2) to hydraulic 
cylinder (1). 
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CHAMFERED 
WASHER 

DETAIL A 
(540) 

1. Collective Pitch Control Hydraulic 
Cylinder 

2. Control Tube 
3. Control Tube 
4. Pitch Control Lever 
5. Irreversible Val've (UH- lA and UH-1B 

Serial No. 60-3546 thru 64-14100) 
6. Servo Control Valve 
7. ~'upport Assembly 
8. Cyclic Control Hydraulic Cylinders 
9. Control Tubes 

10. Servo Control Valves 
11. Control Tubes 
12. Swashplate Horns 
13. Irreversible Valves (UH- lA and UH-1B 

Serial No. 60-3546 thru 64-14100) 
14. Support Assembly 
15. Nut Assembly 

Note 

Torque nuts 700 to 
1200 inch-pounds 

©--

®--

CHAPTER 6 
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4 

SEE 

ll'.===::;-;~~ DETAIL A 

204001-76A 

Figure 6-2. Typical hydraulic cylinders removal and installation 
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e. Check rigging of collective pitc~ control 
system. (Refer to paragraph 9-17 or 9-22.) 

6-27. Adiustment - Collective Pitclt Control Hy­
draulic Cylinder. (UH-1 A and UH-1 B Serial No. 60-
3546 through 64-14100.J a. Adjust cylinder and 
rod assembly with clevis set at 2.53 inches. 
(See figure 6-3.) 

Note 

Lost motion develops due to normal 
wear between the servo valve spool 
and pilot's input lever. (See figure 
6-4.) This condition may be corrected 
by performing steps b. through e. 

b. Break safetywire and loosen jam nut. 

c. Insert 0.002 inch feeler gage in orifice in 
power cylinder and hold gently but firmly 
against bottom of spool valve. Carefully adjust 
screw in to reduce lost motio.n. Pref erred clear­
ance is 0.002 inch. Minimum clearance is plus 
0.001 inch with a maximum of 0.004 inch per­
missible before adjustment is required. 

Caution 

Use extreme care in adjusting screw. 
After obtaining pref erred clearance of 
0.002 inch, ¼. additional turn of screw 
will break horseshoe washer and col­
lective will lock in full up position. 

Note 

Care must be exercised when adjust­
ments are made on a badly brinelled 
screw, as a side force on the servo 
valve may result in excessive servo 
valve wear and a higher valve operat­
ing force. Valve should operate freely, 
with no binding. 

d. After adjustment is complete, lock screw 
with jam nut, recheck valve operating force 
and safety-wire screw. 

Note 

If screw is being replaced, exercise 
care as ball is not secured to screw. 

e. Final adjustments of hydraulic cylinder 
will be made concurrent with rigging. (Ref er 
to paragraph 9-17 or 9-22.) 
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6-28. Cyclic Control Hydraulic Cylinders. 
(UH-1 A and UH-1 B Serial No. 60-3546 
through 64-14100). The cyclic control hy­
draulic cylinders (8, figure 6-2) reduce opera­
tional loads on the cyclic control system and 
facilitate pilot control of the helicopter. 

6-29. Removal - Cyclic Control Cylinders (UH-1 A 
and UH-1 B Serial No. 60-3546 through 64-141001. 
a. Disconnect control tubes (9, figure 6-2) from 
control valves (10). 

b. Disconnect control tubes (11) from swash­
plate horns (12). 

c. Remove irreversible valves (13). (Refer 
to paragraph 6-40.) 

d. Remove nuts and washers attaching cyl­
inders (8) to support assemblies (7 and 14) 
and remove cylinder assemblies (8) from sup­
ports. 

6-30. Inspection - Cyclic Control Hydraulic Cyl­
inders (UH-1 A and UH-1 B Serial No. 60-3546 
through 64-141001. (Refer to paragraph 6-24.) 

6-31. Repair or Replacement - Cyclic Control Hy­
draulic Cylinders (UH-1 A and UH-1 B Serial No. 
60-3546 through 64-141001. (Refer to paragraph 
6-25.) 

6-32. Installation - Cyclic Control Hydraulic Cyl­
inders (UH-1 A and UH-1 B Serial No. 60-3546 
through 64-141001. a. Adjust cylinder and rod 
assemblies before installation. (Ref er to para­
graph 6-27. Perform step a.) 

b. Position cylinder assemblies (8, figure 
6-2) on studs of support assemblies (7 and 14) 
and install attaching washers and nuts. 

c. Install irreversible valves (13). (Refer to 
paragraph 6-41.) 

d. Connect upper control • tubes (11) to 
swash plate horns (12). 

e. Connect lower control tubes (9) to control 
valves (10) . 

f. Check rigging of cyclic control system. 
(Refer to paragraph 9-38 or 9-44., 
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TORQUE 
480 TO 600 IN.-LB 

TORQUE 
1500 TO 1800 IN.-LB----►I 

DIMENSION A 

UH-lA 

Right and Left Cyclic Cylinder Assembly 53.68 
Collective Cylinder Assembly 47.86 

UH-1B 

(Serial No. 60-3546 thru 64-14100) 

Right Cyclic Cylinder Assembly 53. 72 
Left Cyclic Cylinder Assembly 53.47 
Collective Cylinder Assembly 48. 33 

DIM A 

204076-SC 

CHAPTER 6 
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figure 6-3. Cylinder assembly dimensions (UH-1A and UH-18 serial no. 60-3546 tftru 64-141001 
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204-076-052 (REF) 
SERVO CYLINDER--

HORSESHOE WASHER MUST BE 
INSTALLED WITH CURVED 
SIDE AS SHOWN ---

JAM NUT 

204076-100 

Figure 6-4. Adiustment of power cylinders 

6-33. Adjustment- Cyclic Control Hydraulic Cyl­
inders (UH-1 A and UH-18 Serial No. 60-3546 
through 64-14100J. (Refer to paragraph 6-27.) 

6-34. Tail Rotor Control Hydraulic Cylinder 
(UH-1 A and UH-1 B Serial No. 60-3546 
through 64-14100). A hydraulic cylinder 
mounted in the tail rotor control system re­
duces effort required for control and reduces 
feed-back forces from the tail rotor. 

6-35. Removal - Tail Rotor Control Hydraulic 
Cylinder (UH-1 A and UH-18 Serial No. 60-3546 
through 64-141 OOJ. The tail rotor hydraulic cyl­
inder and mount may be removed as an as­
sembly or the cylinder alone may be removed 
from the support assembly. To remove cylinder 
obserye steps a. through c. 

a. Disconnect and cap hydraulic pressure and 
return lines at cylinder control valve (1, figure 
6-5). 

b. Disconnect clevis (6) from cylinder (7) 
and control valve (1) from bellcrank (2). 

6-12 

c. Remove arm (4) from support (3) and 
remove cylinder (7). 

d. Disconnect lower end of bellcrank (2) 
from control tube. Remove four bolts attach­
ing support to structure and remove support 
assembly. 

6-36. Inspection - Tail Rotor Control Hydraulic 
Cylinder (UH-1 A and UH-18 Serial No. 60-3546 
through 64-14100J. a. Inspect bearing for wear 
and roughness. 

1. Control Valve 
2. Bell Crank 
3. &.lpport 
4. Arm Set (Matched) 
5, Nut 

6. Clevis 
7. Cylinder Assembly 

204001-2A 

Figure 6-5. Toil rotor control cylinder and support 
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b. Inspect parts for wear, elongated bolt 
holes, cracks, nicks and surface damage. 

c. Inspect cylinder for damage, evidence of 
leakage, freedom of operation of servo control 
valve. 

6-37. Repair or Replacement- Tail Rotor Control 
Hydraulic Cylinder (UH-1 A and UH-18 Serial No. 
60-3546 through 64-141001. Replace parts that 
do not meet inspection requirements. (Refer 
to paragraph 6-36.) 

6-38. Installation - Tail Rotor Control Hydraulic 
Cylinder (UH-1 A and UH-18 Serial No. 60-3546 
through 64-141001. a. Install clevis (6, figure 
6-5) to link-rod of cylinder assembly (7) as il­
lustrated and secure with nut (5). 

b. Position cylinder assembly (7) on arm ( 4) 
with pressure and return ports located as il­
lustrated. Install matched arm ( 4) over cyl­
inder trunnion. Install bolts through anns and 
support. Install washers and nuts. 

c. Check trunnion for freedom in supports. 

d. Attach servo control valve (1) to bell­
crank (2). 

e. Adjust clevis (6) on link-rod of cylinder 
assembly (7) as illustrated and lock with nut 
(5). 

f. Attach control tube to lower end of bell­
crank. 

g. Attach pressure and return line to respec­
tive fittings on cylinder (1). 

h. Check control valve and cylinder for tight­
ness or binding. Servo control valve should be 
free to move on shaft. Check to determine that 
hydraulic lines do not restrict movement of 
valve. 

6-39. Irreversible Valves (UH-lA and UH-
1 B Serial No. 60-3546 through 64-14100). 
One irreversible valve is attached to the pres­
sure side of servo control valve of each servo 
cylinder in the cyclic control system. The ir­
reversible valve permits hydraulic fluid to flow 
only toward the servo cylinder. Irreversibility 
is obtained independent of boost pressure. The 
valve prevents flight induced loads (feed back 
forces) from being transmitted back to pilot's 
control stick. The irreversible valve provides 

the pilot with safe control of helicopter in the 
event of hydraulic system failure. 

6-40. Removal- Irreversible Valves (UH-1A and 
UH-18 Serial No. 60-3546 through 64-141001. a. 
Disconnect hose assemblies from valve. 

b. Cap hoses to retain hydraulic fluid if sys­
tem has not been drained. 

c. Cut lockwire and unscrew valve attach­
ment bolts. 

d. Remove irreversible valve from servo con­
trol valve. 

6-41. Installation - Irreversible Valves (UH-1 A 
and UH-18 Serial No. 60-3546 through 64-141001. 
a. Place gasket on valve attachment bolts in 
groove next to head. 

b. Insert bolts through valve. 

c. Hold head of each bolt firmly against 
valve and install a gasket on threaded· end of 
bolt. Work gasket back on bolt into groove. 

d. Place valve in place against servo cylin­
der, and tighten screws. 

Caution 

Exercise care to avoid damage of O­
rings between valve bodies. 

e. Attach hoses. 

f. Bleed system and check for leaks as in 
paragraph 6-5. 

g. Install lockwire. 

6-42. Power Cylinder Servo Valves (UH-lA 
and UH-1 B Serial No. 60-3546 through 
64-14100). Control linkage can be divided in­
to pilot-operated linkage and hydraulically­
operated linkage. The pilot-operated linkage 
terminates at the power cylinder servo valves 
(6 and 10, figure 6-2) when hydraulic power 
is ON. These valves are supplied with and are 
a part of the power cylinder assemblies. Over­
haul of the valves is not authorized for organi­
zational maintenance; however, servo valves on 
power cylinders of the same part number are 
interchangeable. Consequently, individual re­
placement of servo valves is authorized when 
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replacement of the entire cylinder assembly and 
rigging of the system would otherwise be re­
quired. 

6-43. Removal - Power Cylinder Servo Valves. 
(UH-1 A and UH-1 B Serial No. 60-3546 through 
64-14100J. a. Remove irreversible valve. (Re­
fer to paragraph 6-40.) 

b. Remove piston rod stop from collective 
cylinder only. 

c. Disconnect control tube (2 or 9, figure 
6-2) from servo valve lever. 

d. Loosen jam nut sufficiently to lift cover 
assembly and lock-tab washer out of recess on 
top of servo valve. Unscrew valve from piston. 

6-44. Installation - Power Cylinder Servo Valves 
(UH-1 A and UH-1 B Serial No. 60-3546 through 
64-14100J. a. Place cover assembly and lock­
tab washer on piston rod. Screw servo valve 
onto piston rod until rod bottoms in valves. 
Back valve off one-half to one and one-half 
turns as necessary to align servo valve with 
lock-tab washer. 

b. Align cover assembly and tighten jam nut 
to 200 to 225 inch-pounds torque. 

c. Install piston rod stop on collective cylin­
der only to safety jam nut. 

d. Connect control tube (2 or 9, figure 6-2) 
to servo valve lever. 

e. Install irreversible valve. (Ref er to para­
graph 6-41.) 

I 

VIEW A 

FITTING 

NUT 

RING 

GASKET 

VIEW B 

6-45. Hydraulic Components (UH-1 A and 
UH-1 B Serial No. 60-3546 through 64-
14100). a. The various components of the hy­
draulic power assembly may be removed and 
replaced in a similar manner by disconnecting 
lines and removing mounting bolts. Disconnect 
electric plugs from solenoid valve and pressure 
switch when necessary for removal. When in­
stalling components replace large diameter 
washers between component and bulkhead. Re­
f er to figure 6-1 to determine direction of flow 
of hydraulic fluid and to paragraph 6-46 for 
"Installation Method -Hydraulic Fittings." 

b. Ref ill, bleed and test system after removal 
and installation of a component (refer to para­
graph 6-5). If hydraulic leaks are present re­
fer to "Trouble Shooting'' for corrective action. 

6-46. Installation Method - Hydraulic fillings. 
(See figure 6-6.) The following basic informa­
tion is to be considered as standard practice 
for. the installation of hydraulic fittings. a. Coat 
male threads of fitting, ring and gasket 
sparingly with petrolatum, (item 14, table 1-1), 
or hydraulic fluid and assemble as illustrated in 
View A. Work ring into counterbase of nut, 
then turn the nut down until the gasket is 
pushed firmly against the lower threaded sec­
tion of the fitting. 

b. Install fitting into boss, and at the same 
time keep the nut turning with the fitting until 
the gasket contacts the boss (View B). This 
point can be determined by a sudden increase 
in torque. With the fitting in this position, put 
a wrench on the nut to prevent its turning and 
at the same time, turn the fitting in 1½ turns. 
Position fitting by turning not more than one 
additional turn. 

FITTING 

NUT 

RING 

GASKET 

VIEW C 

FITTING 

NUT 

RING 

GASKET 
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Figure 6-6. Installation method - hydraulic fiffings 
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c. Hold fitting and turn nut down tightly 
against boss. Slight extrusion of the ring is 
not detrimental. 

6-47. Hydraulic Systems (UH-18 Serial No. 
64-14101 and subsequent). Model UH-lB 
helicopters, Serial No. 64-14101 and subsequent, 
are equipped with a dual hydraulic system (fig­
ure 6-7) to reduce the operational loads required 
to activate the cyclic, collective and directional 
control systems. The dual system used in these 
helicopters provides greater safety of flight. 
Failure of one system leaves hydraulic power 
still available through the other system. Each 
system consists of a reservoir; a variable de­
livery, pressare compensated pump; a module 
usembly containing a solenoid valve, relief 
valve, pressure switch, pressure and return 
filters and magnetic type differential pressure 
indicators; control cylinders which incorporate 
irreversible features, and necessary attaching 
hardware. The reservoirs are mQunted on the 
cabin aft bulkhead just to the right of heli­
copter centerline. The pumps are mounted on 
the transmission lower case and furnish hy­
draulic pressure to the control cylinders th.rough 
the module assemblies, which are attached to 
the right-hand side of the cabin aft bulkhead. 
Pressure required for system operation is pre­
set on each pump to supply demand. 

6-47A. The dual hydraulic systems installed on 
UH-lB helicopters Serial No. 66-491 and subse­
quent incorporate the added feature of an emer­
gency collective (accumulator) system on Sys­
tem No. 1. This added system maintains collec-

1, tive control hydraulic pressure for four control 
strokes minimum in the event both hydraulic 
systems fail. This emergency collective system 
also adds total irreversibility to the collective 
control syste~ An accumulator, pressure oper-

1 ated lock-out valve, nitrogen charging valve, 
pressure gage, drain valve, drain hose and 
drain valve coupling halves, with necessary 
tubes and fittings, constitute the added equip­
ment required to obtain the above characteris­
tics. System No. 1 also includes an emergency 
cyclic control (accumulator) system which 
servea to pressurize and lock out the cyclic ac­
tuators, as well as increase the amount of irre­
versibility in the cyclic system, if both hydrau­
lic systems should fail. Components of this cy-
clic emergency system include a pressure oper­
ated lock-out valve and a small, spring loaded 
accumulat.or, with necessary fittings, tubing 
and check valves. 

6-48. Operation - Hydraulic Systems (UH-18 Ser­
ial No. 64-14101 and subsequent). Hydraulic fluid 
is supplied to the pumps from the two-quart 
capacity reservoirs by means of hoses. The 
variable delivery pumps furnish fluid, under 
1500 psi pressure, to their respective module 
assemblies. Operation of both module assemblies 
is the same. Fluid passes through the module 
pressure filter to the solenoid valve which is 
open when de-energized. A pressure relief valve 
limits system pressure, cracking at 1626 psi, 
with a full flow pressure of 2140 psi. Pressure 
line and return line filters both have differential 
pressure indicators which sense pressure on 
both sides of the filter. An indicator pin extends 
if inlet pressure exceeds outlet pressure by 
more than 70 psi differential. Fluid pressure 
from the solenoid valve energizes a pressure 
switch which is set to break the circuit to the 
pressure warning light on the caution panel at 
800 psi. Pressure fluid is furnished to the cyclic 
and collective control cylinders from the solenoid 
valve of both sub-systems. Pressure fluid to the 
directional control cylinder is furnished only 
from hydraulic sub-system No. 2 solenoid valve 
on UH-lB helicopters Serial No. 64-14101 
through 65-12744 and 65-12772. On UH-lB heli­
copter Serial No. 66-491 and subsequent this 
function is performed by the solenoid valve in 
sub-system No. 1. Return fluid from control cyl­
inders passes through the module assembly re­
turn filters. With the solenoid valve energized 
the return fluid passage is connected to the sys­
tem passage, with pressure passage blocked. 
Pump idles at system pressure with no flow. 
Armament hydraulic power is supplied from 
system No. 1 only, on UH-lB helicopters Serial 
No. 64-14101 through 65-12744 and 65-12772. 
On UH-lB Serial No. 66-491 and subsequent 
armament hydraulic power is supplied by sys­
tem No. 2. 

6-49. Testing-Hydraulic Systems (UH-18 Serial 
No. 64-14101 through 65-12744 and 65-12772). 
The test equipment shall consist of a thorough­
ly clean portable hydraulic test unit, serviced 
to use hydraulic oil (item 3, table 1-1). The test 
unit shall include a ten micron filter to filter 
all oil leaving the test unit. The unit shall be 
capable of producing pressure t.o 2300 psig, and 
shall have a flow rate of at least six gpm. A 
calibrated pressure gage with a minimum of 
2500 psig capacity shall be provided on the test 
unit. The test unit shall have provisions in the 
pressure and return lines for connecting to both 
hydraulic systems for simultaneous operation. 

a. Prepare the systems for testing as follows: 
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Collective Cylinder Assembly 
Cyclic Cylinder Assembly 
Valve - Armament 
Check Valve, System No. 2 
Reservoir Assembly, System No. 1 
Reservoir Assembly, System No. 2 
Module Assembly, System No. 2 

8. Module Assembly, System No. 1 
9. Pump, System No. 1 

10. Anti-Torque Cylinder and Support 
11. Valve - _Check 
12. Valve - Pressure Reducing 
13. Pump, System No. 2 
14. Check Valve, System No. 1 

2041176-58 

Figure 6-7. Hydraulic installation tUH-18 serial no. 64-14101 thru 65-12744 and 65-12772) 

6-16 



TM 55-1520-211-20 
C4 

CHAPTER 6 
SECTION II 

(1) The complete system shall be thor­
oughly cleaned to assure removal of all foreign 
matter from lines and components. 

(2) Fill hydraulic ·reservoirs to capacity 
and keep filled during tests. 

(3) On initial test of newly installed sys­
tem, disconnect hoses from cyclic and collective 
cylinders. Connect hose ends together with 
unions. Cap or cover ports in cylinders to pre­
vent entry of dirt. 

(4) Connect test unit hoses to System No. 
2 through ground test fittings, located on right­
hand side of helicopter in outboard module as­
sembly. 

(5) Visually inspect complete hydraulic 
system to insure that all components and lines 
are securely attached and appear capable of 
satisfactory operation. 

(6) Set test unit to a minimum flow rate 
of six gpm. Use test unit pressure setting suf­
ficient to maintain six gpm flow through hy­
draulic system for at· least five minutes. Use 
test unit reservoir for this flushing procedure. 

(7) Disconnect test unit hoses from Sys­
tem No. 2 and connect to System No. 1 through 
ground test fitting located on right-hand side 
of helicopter in inboard module assembly. Re­
peat step (6) above. 

Note 

Throughout performance of steps (6) 
and (7) above, observe all portions of 
system for external leakage. Appro­
priate action shall be taken to correct 
any cause of leakage. 

(8) Upon completion of steps (6) and (7) 
above, test unit shall be shut down and cyclic 
and collective hoses shall be connected to cylin­
ders. 

(9) Connect left and right-hand hydraulic 
armament system pressure and return lines. 

(10) Set test unit to a minimum flow rate 
of at least three gpm. Use test unit pressure 
setting sufficient to maintain three gpm flow 
through system for at least five minutes. Acti­
vate test unit anct flush system for at least 
five minutes. 

Note 

Throughout performance of step (10) 
above, observe nll portions of system 
for external leakage. Appropriate ac­
tion shall be taken t.o correct any cause 
of leakage. 

(11) Shut down test unit and disconnect 
left- and right-hand hydraulic armament sys­
tem pressure and return lines. Cap lines. 

('12) Disconnect hoses from tail rotor cyl­
inder and connect hose ends together with re­
ducer. Cap or cover ports in cylinder to prevent 
entry of dirt. 

(13) Disconnect test unit hoses from Sys­
tem No. l; and connect to System No. 2. (Refer 
to step (4).) 

(14) Accomplish step (10) above, includ­
ing note. 

(15) Upon completion of step (14) above, 
test unit shall be shut down and hydraulic sys­
tem hoses shall be reconnected to cylinder. 

(16) Set test unit pressure relief valve for 
a cracking pressure of 2100 psig and set pump 
so that it is capable of at least six gpm flow. Set 
pressure compensation at 1475 to 1525 psig. 
System No. 1 and System No. 2 shall both be 
connected to the test uriit at the ground test 
connections. 

b. Perform functional tests by accomplishing 
the following steps. Tests shall be performed 
after successful completion of step a., above. 

(1) Apply 1475 to 1525 psig t.o the hy­
draulic systems for at least 15 minutes. While 
pressure is maintained, accomplish the follow­
ing: 

(~) Observe all portions o:f•both systems 
for external leakage. Appropriate action shall 
be taken to correct any cause of external leak- . 
age. 

(b) Slowly cycle all controls to limits 
and observe movement of power cylinders. 
Clearance shall be such that fouling of adjacent 
parts cannot occur. Check flexible connections 
to ensure that pinching of hoses does not occur 
and that vibration does not loosen attaching 
fittings. 

( c) Cycle the cyclic controls, collective 
control and tail rotor control pedals through 
full stroke at least ten times to bleed air from 
system. 

(2) Apply pressure to the hydraulic sys­
tems. Slowly increase pressure and check warn­
ing lights. Lights should go OFF when pressure 
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reaches 700 to 900 psig. Slowly decrease pres­
sure. Lights should come ON when pressure 
reaches 600 to 400 psig. 

(3) Test single system operation as fol­
lows: 

(a) With pressure in systems at 1475 to 
1525 psig, shut off System No. 1 by use of 
switch on console. System No. 1 warning light 
shall come ON. 

(b) Operate cyclic, collective and tail 
rotor controls. Operation shall be smooth and 
positive. 

(c) Shut off System No. 2 by use of 
switch on console. System No. 1 warning light 
shall go OFF and System No. 2 warning light 
shall come ON. 

(d) Operate cyclic and collective con­
trols. Operation shall be fully powered, smooth 
and positive. 

Note 

When testing System No. 1 tail rotor 
controls are not powered by hydraulic 
pressure and will require more force 
to operate. 

(4) Connect System No. 1 to test unit and 
slowly increase pressure until relief valve on 
System No. 1 module opens. Relief valve shall 
open between 1626 and 2140 psig. 

(5) Repeat step (4) above, for System 
No. 2. 

(6) Disconnect hydraulic systems from 
ground test unit and remove ground test unit. 

(7) Test system pressure by connecting 
calibrated (0 to 3000) gages to both hydraulic 
systems at pressure ground test fittings. With 
rotor turning at 285 to 314 RPM, hydraulic 
pressure shall be 1475 to 1525 psig on each 
system, with cyclic, collective and tail rotor 
controls fixed. 

c. Upon completion of tests, replace filter 
element in both module assemblies. Refill hy­
draulic systems, using test unit. Bleed systems 
in accordance · with instructions in paragraph 
6-49, step b. (1) (c). Disconnect and remove 
test unit. Close all test ports on unit and on 
hydraulic systems. Connect hydraulic reservoirs 
to module assemblies and lockwire quick dis-

6-18 

connect couplings. Service reservoirs in ac­
cordance with instructions contained in para­
graph 1-91. 

6-49A. Testing- Hydraulic Systems (UH-1B Serial 
No. 66-491 an·d subsequent}. The test equipment 
shall consist of a thoroughly clean portable 
hydraulic test unit, serviced to use hydraulic 
oil (item 3, table 1-1). The 'test unit shall ~­
elude a ten micron filter to filter all oil leaving 
the test unit. The unit shall be capable of pro­
ducing pressure to 2300 psig, and shall have a 
flow rate of at least six gpm. A calibrated pres­
sure gage with a minimum of 2500 psig capa­
city shall be provided on the test unit. The test 
unit shall have provisions in the pressure and 
return lines for connecting 'to both hydraulic 
systems for simultaneous operation. 

a. Prepare the systems for testing as follows: 

(1) The complete system shall be thor­
oughly cleaned to assure removal of all foreign 
matter from lines and components. 

(2) Fill hydraulic reservoirs to capacity 
and keep filled during tests. 

Caution 

Do not service reservoir with the ac­
cumulator charsred hydraulically. Ac­
cumulator should be bled down. 

(3) On initial test of newly installed sys­
tem, disconnect hoses from cyclic and collective 
cylinders. Connect hose ends 'together with 
unions. Cap or cover ports in cyilnders to pre­
vent entry of dirt. 

(4) Connect test unit hoses to System No. 
1 throusrh ground 'test fittings, located on right 
hand side of helicopter in inboard module as­
sembly. 

(5) Visually inspect complete hydraulic 
system to insure that all components and lines 
are securely attached and appear capable of 
satisfactory operation. 

(6) Set test unit to a minimum flow rate 
of six gpm. Use test unit pressure setting suffi­
cient to maintain six gym flow through hydrau­
lic system for at least five minutes. Use test 
unit reservoir for this flushing procedure. 

(7) Disconnect test unit hoses from Sys­
tem No. 1 and connect to System No. 2 through 
ground test fitting located on right-hand side 
of helicopter in outboard module assembly. 
Repeat step (6) above. 
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1. Reservoir, System No. 2 ,,,... .. .. ·;.,z,• •··· .... ..---;,, .. , ___ ... - ) 
2. Reservoir, System No. 1 .--·.:-,,'~--------- I 
3. Module Assembly, System No. 2 
4. Module Assembly, System No. 1 
5. Relief Valve 

,, ,-. 6. Check Valve /i•·· 
7. Pump, System No. 2 

1
,1//,1111' ,,, ,. 

8. Pump, System No. 1 ,,,,,,,,,,,, 

14 
9. Cyclic Cylinder Assembly ,,,,,,,,,,,,, 

/ 1 10. Air Valve (Nitrogen) 
1 @:/ ,/:.:'. ... ••··;;;;;;;;;;;;;;;;;;~ g: ~::~:~:t~~e Gage (Nitrogen) 
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,,,,,,,,,,,,,,,,,,,,,,;;,,,,,,,,,,,,,,,,,,,,,,,,,,,, 13. A.ccumulator Drain Valve 
14. Nipple and Pressure Cap Assembly (Coupling Half - Drain Valve) 
15. Sock and Plug Assembly (Coupling Half - Reservoir) 
16. Pressurized Lock Out Valve 
17. Anti-Torque Cylinder and Support 
18. Relief Valve 
19. Solenoid Valve 
20. Collective Cylinder Assembly 
21:. Valve and Accumulator Assembly 
22. Relief Valve 
23. Valve - Armament 
24. Relief Valve 

204076-69A 

Figure 6-7A. Hydraulic installation (UH-18 serial no. 66-491 and subsequent) 
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Note 

Throughout performance of steps (6) 
and (7) above, observe all portions of 
system for external leakage. Appro­
priate action shall be taken to correct 
any cause of leakage. 

(8) Upon completion of steps (6) and (7) 
above, test unit shall be shut down and cyclic 
and collective hoses shall be connected to cylin­
ders. 

(9) Connect left and right- hand hydraulic 
armament system pressure and return lines. 

(10) Set test unit to a minimum flow rate 
of at least three gpm. Use test unit pressure 
setting sufficient to maintain three gpm flow 
through system for at least five minutes. Acti­
vate test unit and flush system for at least five 
minutes. 

Note 

Throughout performance of step (10) 
above, observe all portions of system 
for external leakage. Appropriate ac­
tion shall be taken to correct any cause 
of leakage. 

(11) Shut down test unit and disconnect 
left- and right-hand hydraulic armament sys­
tem pressure and return lines. Cap lines. 

(12) Disconnect hoses from tail rotor cyl­
inder and connect hose ends together wi'th re­
ducer. Cap or cover ports in cylinder to prevent 
entry of dirt. 

(13) Disconnect test unit hoses from Sys­
tem No. 2, and connect to System No. 1 (Refer 
to step (4). 

(14) Accomplish step (10) above, includ­
ing note. 

(15) Upon completion of step (14) above, 
test unit shall be shut down and hydraulic sys­
tem hoses shall be reconnected to cylinder. 

(16) Set test unit pressure relief valve for 
a cracking pressure of 2100 psig and set pump 
so that it is capable of at least six gpm flow. 
Set pressure compensation at 1475 to 1525 psig. 
System No. 1 and System No. 2 shall both be 
connected to the test unit at the ground test 
connections. 

b. Perform functional tests by accomplishing 
the following steps. Tests shall be performed 
after successful completion of step a., above. 

6-188 

(1) Apply 1475 to 1525 psig to the hy­
draulic systems for at least 15 minutes. While 
pressure is maintained, accomplish the follow­
ing: 

(a) Observe all portions of both systems 
for external leakage. Appropriate action shall 
be taken to correct any cause of external leak­
age. 

(b) Slowly cycle all controls to limits 
and observe movement of power cylinders. 
Clearance shall be such that fouling of adjacent 
parts cannot occur. Check flexible connections 
to ensure that pinching of hoses does not occur 
and that vibration does not loosen attaching 
fittings. 

( c) Cycle the cyclic controls, collective 
control and tail rotor control pedals through 
full stroke at least ten times to bleed air from 
system. 

(2) Apply pressure to the hydraulic sys­
tems. Slowly increase pressure and check warn­
ing lights. Lights should go OFF when pressure 
reaches 700 to 900 psig. Slowly decrease pres­
sure. Lights should come ON when pressure 
reaches 600 to 400 psig. 

(8) Test single system operation as fol­
lows: 

(a) With pressure in systems at 1475 to 
1525 psig, shut off System No. 1 by use of 
switch on console. System No. 1 warning light 
shall come ON. 

(b )' Operate cyclic and collective con­
trols. Operation shall be smooth and positive. 

(e) Shut off System No. 2 by use of 
switch on console. System No. 1 warning light 
shall go OFF and System No. 2 warning light 
shall come ON. 

(d) Operate cyclic, collective and tail 
rotor controls. Operation shall be fully pow­
ered, smooth and positive. 

Note 

When testing System No. 2, tail rotor 
controls are not powered by hydraulic 
pressure and will require more force 
to operate. 

(4) Connect System No. 1 to test unit and 
slowly increase pressure until relief valve on 
System No. 1 module opens. Relief valve shall 
open between 1626 and 2140 psig. 
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(6) Disconnect hydraulic systems from 
ground test unit and remove ground test unit. 

(7) Bleed emergency collective (accumula­
tor) system by moving collective control stick 
through approximately six strokes. Wher. stick 
can no longer be moved, accumulator has been 
depleted. 

(8) Check accumulator (12, figure 6-7 A) 
for proper pressure as follows: 

(a) Connect reservoir drain hose coup­
ling half (15) to drain valve coupling half (14). 

(b) Depress drain valve (13) to drain 
oil from accumulator. Hold for 30 seconds 
minimum. 

Caution 

DO NOT depress drain valve (18) 
with rotor running or with auxiliary 
power on. If coupling half connections 
cannot be made, refer to trouble shoot­
ing, paragraph 6-50, for corrective 
action. 

I (c) Check pressure gage (11). Indicator 
on dial shall be in green area for correct ac­
cumulator air pressure. 

(d) If indicator is in yellow area, BE­
LOW green area, accumulator must be charged 

I with nitrogen (item 325, table 1-1) to correct 
pressure, using 650 psig to 850 psig supply 
pressure. 

( e) If indicator is in yellow area, ABOVE 
green area, drain excess pressure until indicator 
is in green area. 

INDICATION OF 
TROUBLE 

Hydraulic oil leaks 

PROBABLE 
CAUSE 

Worn gaskets or 
seals 

Caution 

Precharge accumulator during heat of 
the day, only, to prevent overcharg­
ing due to thermal expansion. 

(f) After correct pressure has been 
obtained, disconnect reservoir drain hose cou­
pling half (15) from drain valve coupling half 
(14). 

(9) Test system pressure by connecting 
calibrated (0 to 3000) gages to both hydraulic 
systems at pressure ground test fittings. With 
rotor turning at 285 to 314 RPM, hydraulic 
pressure shall be 1475 to 1525 psig on each 
system, with cyclic, collective and tail rotor con­
trols fixed. 

c. Upon completion of tests, replace filter 
element in both module assemblies. Refill hy­
draulic systems, using test unit. Bleed systems 
in accordance with instructions in paragraph 
6-49A, step b. (1) (c). Disconnect and remove 
test unit. Close all test ports on unit and on 
hydraulic systems. Connect" hydraulic reser­
voirs to module assemblies and lockwire quick 
disconnect couplings. Service reservoirs in ac­
cordance with instructions contained in para­
graph 1-91. 

6-50. Trouble Shooting - Hydraulic Systems (UH• 
18 Serial No. 64-14101 and subsequent). Trouble 
shooting data for the hydraulic ·systems is as 
follows. Items peculiar to UH-lB helicopters 
Serial No. 66-491 and subsequent will be found 
at the end 9f the following chart. 

CHECK FOR 
TROUBLE 

CORRECTIVE 
ACTION 

Replace gaskets 
or seals 

Caution 
Do not tighten leaky ftareless fit'tings. 

Leaky fittings Disconnect 
tube assembly 
having leaky 
ftareless 
fitting. Inspect 
for evidence of 
improper tightening, 
presence of foreign 
matter or defective 
part 

Replace with new 
tube assembly if nut, 
sleeve, or tubing is 
defective 

Clean and remove all 
foreign matter 

Tighten fitting nut 
with wrench until a 
sharp increase in 
torque is noted 

6-18( 
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INDICATION OF PROBABLE CHECK FOR CORRECTIVE 
TROUBLE CAUSE TROUBLE ACTION 

Note 

If there is any doubt 
that the point of sharp 
torque increase has 
been reached rapidly 
loosen and tighten the 
nut several times 
(use light torque), 
until certain that 
increase in torque is 
due to the sleeve and 
tube touching the 
fitting seat, and is not 
due to thread friction. 

Tighten nut an 
additional 1/6 of a 
turn (one hex ftat), 
from point of sharp 
torque increase 

If leak-is present, 
tighten nut additional 
1/6 of a turn (one 
hex flat) 

If leak still persists, 
remove tube assembly 
and install new tube 
assembly 

Hydraulic warning Hydraulic system Turn system ON 
light on turned OFF 

Low hydraulic Loss of hydraulic Replace faulty gasket, 
pressure fluid. Check for leak fitting, tube assembly 

valve or component. 
Fill system with 
hydraulic oil (item S, 
table 1-1) . 

Relief valve Replace valve 
locked open 

Pump not producing Replace pump 
pressure 

Solenoid not opera- Replace solenoid 
ting properly 

Electrical wiring to Check for proper Make proper hookup 
warning light or sole- wiring hookup or replace wiring 
noid valve not correct 

Check valve located Remove and 
at hydraulic pump install properly 
pressure port installed 
backward 
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INDICATION OF 
TROUBLE 

Collective stick 
will not stay in 
position 

Controls do not 
operate smoothly 

Hydraulic system 
too hot 

Relief valve 
cracking pressure 
set lower than 
system pump 
pressure 

Servo actuators 
chatter when 
moving controls 

Hydraulic control 
switch ineffective 

TM 55-1520-211-20 
C-4 

PROBABLE 
CAUSE 

Module pressure 
switch inoperative 

Springs on collective 
servo actuator mis­
located 

Sticky servo control 
valve 

Servo valve requires 
more than 12 ounces 
to operate 

Pump generates 
excessive pressure, 
higher than relief 
valve cracking 
pressure 

Check with hydraulic 
test sta:rfd 

Air in servo 
actuators 

Servo actuator 
mounting bearings 
loose 

Any looseness in 
hydraulic cylinders 

Circuit breaker not 
pushed in 

CHECK FOR 
TROUBLE 

CHAPTER 6 
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CORRECTIVE 
ACTION 

Replace pressure 
switch. 

204-076-318-1 spring 
is a heavier spring 
and shall be located 
in top position lletween 
clip and nut. Adjust 
in accordance with 
instructions in 
paragraph 9-17 or 9-22 

Replace faulty servo 
actuator 

Replace servo 
actuator 

Replace pump 

Replace module 

Cycle controls through 
full stroke 10 times 
with more than 850 
psi pressure applied 
to eliminate air. 
Some chatter is 
normal in the 
directional servo 
actuator when rotor 
is not rotating 

Adjust bearings 

Replace cylinder 

Close circuit 

I 

I 

I 
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TROUBLE 

Excessive feedback 
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PROBABLE 
CAUSE 

Solenoid valve not 
connected 
Improper electrical 
wiring 
Solenoid valve not 
functioning properly 
Check valve located 
at hydraulic pump 
pressure port 
installed backward 
Air in servo actuator 

or 
System has not been 
bled 

CHECK FOR 
TROUBLE 

Improperly adjusted Refer to para-
rotor graph 8-7. 

CORRECTIVE 
ACTION 

Connect wiring 

Repair or replace 

Replace with new 
solenoid valve 
Remove and install 
properly 

Turn hydraulic system 
ON and cycle the 
cyclic controls, col­
lective control, and 
tail rotor through a 
full stroke at least 
ten times to bleed 
air from system 

Note: The following items are peculiar to the hydraulic system incorporated in UH-lB heli­
copters Serial No. 66-491 and subsequent: 

Coupling halves Drain valve- button 
in drain circuit has been depressed 
cannot be con- prematurely (before 
neeted coupling halves were 

Accumulator will 
not hold pressure 
in green band of 
gage 
Less than four full 
strokes of collective 
control available 

connected) 
Accumulator piston 
seal leaking 

Improper nitrogen 
preeharge in ae­
cumlator 
Improper hydraulic 
fluid charge in ac­
cumulator 

Pressure operated 
shut-off valve de­
fective 

Four full strokes, Faulty accumulator 
minimum, still not 
obtainable on col-
lective control 
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If accumulator 
will not hold 
nitrogen pressure 
after charging 
Cheek accumulator 
pressure gage for 
proper precharge 

Open bleed valve in 
line between drain 
valve and drain valve 
coupling half to relieve 
pressure 
Replace accumulator 

Properly charge ac­
cumulator with ni­
trogen 
Use hydraulic cart to 
charge accumulator 

Note: If hydraulic cart is not available, qualified 
personnel may run-up helicopter to provide 
neces&ary hydraulic power. 
·when checking ac­
cumulator pre­
charge, it is evident 
that fluid is re­
maining in the ac­
cumulator after 
collective stick be­
comes inoperative 

Replace valve 

Repla~ accumula­
tor and charge with 
nitrogen and hy­
draulic fluid 
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6-51. Hydraulic Pumps (UH-1 B Serial No. 
64-14101 and subsequent). Two variable de­
livery hydraulic pumps (9 and 13, figure 6-7; 

I 7 and 8, figure 6-7A) are mounted on the trans­
mission lower case. Access to these units is 
gained by opening the right-hand transmission 

I cowling. On UH-lB helicopters Serial No. 64-
14101 through 65-12744 and 65-12772 'the for­
ward pump furnishes hydraulic pressure to Sys­
tem No. 1; the aft pump furnishes pressure to 

I 
System No. 2. On UH-lB helicopters Serial No. 
66-491 and subsequent the forward pump fur­
nishes hydraulic pressure to System No. 2; the 
aft pump furnishes pressure to System No. 1. 

6-52. Removal- Hydraulic Pumps (UH-18 Serial 
No. 64-14101 and subsequentJ. Removal of both 
hydraulic pumps is the same. a. Drain hydraulic 
reservoir. 

b. Disconnect and drain all lines connected 
to hydraulic pump. Immediately cap or cover 
all openings in lines and pump to prevent en­
trance of foreign matter. 

c. Remove nuts and washers which mount 
pump to transmission drive quill. Disengage 
pump from drive quill and remove pump and 
gasket. 

6-53. Installation - Hydraulic Pumps (UH-18 Se­
rial No. 64-14101 and subsequentJ. Installation of 
both hydraulic pumps is the same. 

a. Position pump, with new gasket, on mount­
ing studs. Align splines of pump shaft with 
splines of transmission quill and install wash-
res and nuts. · 

b. Uncap or uncover openings in lines and 
pump and connect hydraulic lines to pump. Re­
fer to paragraph 6-46 for installation methods 
of hydraulic fittings. 

Note 

Make sure hydraulic reservoirs are full 
in order to completely fill reservoir to 
pump line and pump case drain port. 
If pump case drain port and reservoir 
to pump line are not completely filled, 
before connecting line to pump, air will 
be trapped in pump. Excessive blee~­
ing procedures will then be necessary. 

c. Refill, bleed and test hydraulic systems. 
I (Refer to paragraph 6-49 or 6-49A.) 

6-54. Hydraulic Module Assemblies (UH-1 B 
Serial No. 64-14101 and subsequent). Two 
hydraulic module assemblies are attached to 
the right-hand side of the cabin aft bulkhead. 
Access to these units is gained by opening the 
right-hand transmission cowling. On UH-lB I 
helicopters Serial No. 64-14101 through 65-
12744 and 65-12772 the outboard module is a 
part of System No. 2, and the inboard unit is 
used with System No. 1. On UH-lB helicopters I 
Serial No. 66-491 and subsequent the outboard 
module is a part of System No. 1, and the in­
board is used with System No. 2. Each module 
contains a two position, three way, solenoid 
operated hydraulic valve (1, figure 6-8), a relief 
valve (2), return and pressure filters ( 4 and 5), 
with differential pressure indicators (3 and 6), 
and a pressure switch (7). 

6-55. Removal - Hydraulic Module A11emblles 
(UH-18 Serial No. 64-14101 and subsequentJ. Re­
moval of both module assemblies is the same. 

a. Open right-hand transmission cowling. 

b. Disconnect electrical wiring from module 
assembly. 

c. Disconnect all lines and hoses from module 
assembly. Cap to retain hydraulic fluid if sys­
tem has not been drained .. Cap openings in 
module to prevent entrance of foreign matter. 

d. Remove three bolts and washers attach­
ing module assembly to cabin aft bulkhead, and 
remove module. 

6-56. Cleaning - Hydraulic Module Assemblies 
(UH-18 Serial No. 64-14101 and subsequentJ. a. 
Clean electrical components with dry, filtered 
compressed air. Clean all other parts, including 
inside and outside of module, with dry cleaning 
solvent (item 302, table 1-1). 

b. Flush module assembly with hydraulic 
fluid (item 3, table 1-1). 

6-57. Inspection - Hydraulic Module Assemblies 
(UH-18 Serial No. 64-14101 and subsequentJ. Vis­
ually inspect solenoid valve (1, figure 6-8), re­
lief valve (2), filter indicators (3 and 6) and 
pressure switch (7) for cleanliness, damage 
and evidence of malfunction. 
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6-58. Repair or Replacement - Hydraulic Module 
A11emblies (UH-18 Serial No. 64-14101 and sub­
sequent). Replace parts which do not meet in­
spection requirements. (See figure 6-8.) Re­
place module if unserviceable. (Refer to para­
graph 6-57.) 

6-59. Installation - Hydraulic Module Assemblies 
(UH-18 Serial No. 64-14101 and subsequent). In­
stallation of both module assemblies is the 
same. 

a. Position module assembly to cabin aft 
bulkhead and install attaching washers and 
bolts. Uncap or uncover all hoses, lines and 
openings in module assembly. Connect lines 
and hoses to module. Ref er to paragraph 6-46 
for installation methods of hydraulic fittings. 

TORQUE 
SCREWS 
35-40 IN-LB 

(i) 
TORQUE / 
40-50 IN-LB -----~ TORQUE 

(i) 100-140 
/"-' IN-LB 

0 51.i.mss. s1:,11r 

© 
-"t-:_-:_-:_-_-_-_-_-_-_,-...,-----------_ -- --, .... .,. TORQUE 

TORQUE 40--60 
SCREWS IN-LB 
5-8 IN-LB 

1. Solenoid Valve 
2. Relief Valve 
3. Return Filter 

Indicator 
4. Return Filter 

5. .Pressure Filter 
6. .Pressure Filter 

Indicator 
7. Pressure Switch 

204076-64B 

Figure 6-8. Hydraulic module assembly (UH-18 
serial no. 64-14101 and subsequent) 
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b. Connect electrical wiring to module as­
sembly. 

c. Refill, bleed and test hydraulic system. 
(Refer to paragraph 6-49 or 6-49A.) I 

6-60. Filter Elements (UH-1 B Serial No. 64-
14101 and subsequent). Each hydraulic mo­
dule is equipped with two filters ( 4 and 5, fig­
ure 6-8) which screw into the module. Ele­
ments are of the pleated paper type. 

6-61. Removal - Filter Elements (UH-18 Serial No. 
64-14101 and subsequent). Cut lockwire and re­
move filter from module. Remove element from 
filter. 

6-62. Inspection - Filter Elements (UH-18 Serial 
No. 64-14101 and subsequent). a. Apply power 
to hydraulic systems and operate controls. 

b. Observe position of module assembly fil­
~r indicators (3 and 6, figure 6-8). 

c. Manually push indicators in, if extended. 
If indicators stay in, filter elements do not re­
quire replacement. 

Note 

Ignore extension of filter indicators if 
hydraulic fluid temperature is below 
plus 20°F. 

6-63. Repair or Replacement - Filter Elements 
(UH-18 Serial No. 64-14101 and subsequent). Re­
place filter elements when inspection require­
ments are not met. (Refer to paragraph 6-62.) 

Caution 

When replacing filter element be sure 
to replace existing filter element O­
ring with new O-ring, Part No. 
MS-28775-212. 

6-64. Installation - Filter Elements (UH-18 Serial 
No. 64-14101 and subsequent). Insert element in 
filter and screw filter, with new 0-ring, into 
module. Lockwire filter. 

6-65. Hydraulic Reservoirs (UH-1 B Serial No. 
64-14101 and subsequent). Two reservoirs 
are mounted on the cabin aft bulkhead just to 
the right of helicopter center line. Access to 
these units is gained by opening the right-hand 
transmission cowling. On UH-lB helicopters I 
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Serial No. 64-14101 through 65-12744 and 65-
12772 the outboard reservoir is part of System 
No. 2, and the inboard unit supplies System No. 
1. On UH-lB helicopters Serial No. 66-491 and 
subsequent the outboard reservoir is part of 
System No. 1, and the inboard unit supplies 
System No. 2. Each reservoir has a total capac­
ity of four U.S. pints, and is equipped with a 
sight gage which is visible when the right-hand 
transmission cowling is open. Drain plugs are 
located in the bottom of each reservoir, and 
a screened vent is located at the top of each 
unit. 

6-66. Removal - Hydraulic Reservoirs IUH-18 
Serial No. 64-14101 and subsequenfJ. Removal of 
both reservoirs is the same. a. Open right­
hand transmission cowling. 

b. Drain hydraulic fluid by cutting lockwire 
and removing drain plug from bottom of reser­
voir. 

c. Disconnect all lines and hoses from reser­
voir. Cap or cover openings in lines, hoses and 
reservoir immediately to prevent entrance of 
foreign matter. 

d. Remove bolts, brackets, and washers at­
taching reservoir to cabin aft bulkhead and re­
move reservoir. 

6-67. Cleaning-Hydraulic Reservoirs tUH- 18 Ser­
ial No. 64-14101 and subsequentJ. a. Thorough­
ly wash and clean all fittings and inside and 
outside of reservoir with dry cleaning solvent 
(item 302, table 1-1). Dry with filtered com­
pressed air. 

b. Flush reservoir with hydraulic fluid (item 
3, table 1-1). 

6-68. Inspection - Hydraulic Reservoirs (UH- 1 B 
Serial No. 64-14101 and subsequentJ. a. Visual­
ly inspect filler cap strainer screen for rust, 
corrosion and breaks. 

b. Inspect sight plug glass for scratches, 
cracks, checks or marring which are sufficient 
to impair visual or structural function. 

Caution 

Careful inspection must be made of oil 
level sight gages to be sure that they 
are not oil stained internally and are 
giving erroneous indications of pro-

per oil level. Upon inspection, faulty 
glasses should be cleaned, or, if neces­
sary, replaced. 

c. Inspect vent screen for cleanliness, rust, 
corrosion, or breaks. 

d. Inspect mating parts for damage and 
crossed threads. 

6-69. Repair or Replacement - Hydraulic Reser­
voirs (UH-18 Serial No. 64-14101 and subsequentJ. 
a. Replace filler cap s t r a i n e r if inspection 
shows any signs of rust, corrosion or breaks. 

b. Replace sight plug if inspection require­
ments are not met. Replace packing when in­
stalling new sight plug. 

c. Replace vent screen if considered neces­
sary after inspection. Vent screen must be 
point staked in three places. 

d. Replace any mating part which has been 
damaged or has crossed threads. 

e. Replace reservoir if damaged or unserv­
iceable. 
6-70. Installation - Hydraulic Reservoirs IUH- 18 
Serial No. 64-14101 and subsequenfJ. Installation 
of both reservoirs is the same. 

a. Position reservoir to cabin aft bulkhead 
and install attaching brackets, washers and 
bolts. Washers are to be placed under brackets. 

b. Uncap or uncover openings in lines, hoses 
and reservoir and connect lines and hoses to 
reservoir. Refer to paragraph 6-46 for installa­
tion methods of hydraulic fittings. 

c. Install drain plug, with new packing, in 
bottom of reservoir and lockwire. 

d. Refill, bleed and test hydraulic systems. 
(Refer to paragraph 6-49.) 

6-70A. Air Valve - (UH-1 B Serial No. 66-
491 and subsequent). This high pressure air 
valve (10, figure 6-7A) is used to charge the I 
system accumulator (12) wi'th nitrogen. 

6-70B. Removal - Air Valve (UH- r 8 Serial No. 
66-491 and subsequentJ. a. Connect coupling 
halves (14 and 15, figure 6-7A). 
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b. Relieve fluid pressure from accumulator by 
depressing button on drain valve (13). 

c. Remove cap from top of air valve (10) and 
relieve pressure. 

CauHon 

Open valve very slowly and allow pres­
sure to escape. Be sure all pressure is 
relieved. 

d. Unscrew air valve from tee on top of ac­
cumulator (12). Cap or cover openings. 

6-70C. Inspection - Air Valve (UH-18 Serial No. 
66-491 and subsequent). Inspect valve for leaks, 
damage and malfunction. 

6-70D. Repair or Replacement - Air Valve (UH-
18 Serial No. 66-491 and subsequentl. Replace 
valve if inspection requirements are not met. 
(Refer to paragraph 6-70C.) 

6-70E. Installation - Air Valve (UH-18 Serial No. 
66-491 and subsequentl. a. Uncap or uncover 
openings in tee and valve. 

b. Screw air valve into tee on top of accumu­
lator (12). 

c. Disconnect coupling halves (14 and 15, 
figure 6-7A). 

d. Refill, bleed and test hydraulic systems. 
(Refer to paragraph 6-49A.) Install air valve 
cap. 

6-70F. Air Pressure Gage - (UH-1 B Serial 
No. 66-491 and subsequent). Pressure con­
tained in accumulator (12, figure 6-7A) is meas­
ured by this gage (11). 

6-70G. Removal - Air Pressure Gage (UH-18 
Serial No. 66-491 and subsequentl. a. Connect 
coupling halves (14 and 15, figure 6-7A). 

b. Relieve fluid pressure from accumulator 
(12) by depressing button on top of drain valve 
(13). 

c. Remove cap from top of air valve (10) and 
relieve pressure. 
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Cauffon 

Open valve very slowly and allow pres­
sure to escape. Be sure all pressure 
is relieved. 

d. Unscrew pressure gage (11) from tee on 
top of accumulator (12). Cap or cover openings. 

6-70H. Inspection -Air Pressure Gage (UH-11 
Serial No. 66-491 and subsequent). Inspect gage 
for leaks, damage and malfunction. 

6-70J. Repair or Replacement - Air Pres,ure 
Gage (UH-1 B Serial No. 66-491 and subsequenfl. 
Replace gage if inspection requirements are not 
met. (Refer to paragraph 6-70H.) 

6-70K. Installation - Air Pressure Gage (UH-11 
Serial No. 66-491 and subsequentl. a. Uncap or 
uncover openings in tee and gage. 

b. Screw gage onto tee on top of accumulator 
(12). 

c. Disconnect coupling halves (14 and 16, 
6-7A) 

d. Refill, bleed and test hydraulic systems. 
(Refer to paragraph 6-49A.) Install air valve 
(10) cap. 

6-70L. Accumulator - (UH-1 B Serial No. 
66-491 and subsequent). Hydraulic, fluid con­
tained in this accumulator (12, figure 6-7 A) 
temporarily maintains pressure throughout the 
collective control system for emergency use in 
the event both hydraulic systems fail. 

6-70M. Removal - Accumulator (UH-18 Serial 
No. 66-491 and subsequentl. a. Connect coupling 
halves (14 and 15: figure 6-7A) . 

b. Relieve fluid pressure from accumulator 
(12) by depressing button on top of drain valve 
(13). 

c. Remove cap from top of air valve (10) 
and relieve pressure. 

d. Remove air valve (10) (refer to paragraph 
6-70B) and air pressure gage (11) (refer to 
paragraph 6-70G). 
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Caution 

Open valve very slowly and allow pres­
sure to escape. Be sure pressure is :re­
lieved. 

e. Disconnect line from bottom of accumu­
lator. Cap or cover openings in line and ac­
cumulator. 

f. Remove four atttaching bolts and washers 
and remove supports and accumulator. 

6-70N. Inspection - Accumulator (UH-18 Serial 
No. 66-491 and subsequent). Inspect accumulator 
for leaks, damage and malfunction. 

6-70P. Replacement or Repair - Accumulator 
(UH-18 Serial No. 66-491 and subsequentJ. Re­
place accumulator if inspection requirements are 
not met. (Refer to paragraph 6-70N.) 

6-700. Installation - Accumulator (UH-18 Serial 
No. 66-491 and subsequent). a. Position accumu­
lator and supports and install attaching wash­
ers and bolts. 

b. Uncap or uncover openings in line and ac­
cumulator and connect line to accumulator. 

c. Install air pressure gage (11) (refer to 
paragraph 6-70K) and air valve (10) (refer to 
paragraph 6-70E). 

d. Refill, bleed and test hydraulic systems. 
(Refer to paragraph 6-49A.) Install air valve 
(10) cap. 

6-70R. Accumulator Drain Valve - (UH-1 B 
Serial No. 66-491 and subsequent). The ac­
cumulator drain valve (13, figure 6-7A) is set 
for an operating pressure of 1500 psig. Pres­
sure on hydraulic fluid in the accumulator (12) 
may be relieved by depressing the button on 
this valve. 

6-70S. Removal - Accumulator Drain Valve (UH-
18 Serial No. 66-491 and subsequent). a. Connect 
coupling halves (14 and 15, figure 6-7A). 

b. Relieve fluid pressure from accumulator 
(12) by depressing button on drain valve (13). 

c. Disconnect lines from valve and cap or 
cover opening in lines and valves. · 

d. Remove attaching nuts, washers and bolts 
and remove drain valve. 

6-701. Inspection - Accumulator Drain Valve 
(UH-18 Serial No. 66-491 and subsequent). a. 
Visually inspect valve for evidence of external 
leakage. 

b. Inspect button on valve for proper opera­
tion. 

c. Inspect valve for obvious damage. 

6-70U. Repair or Replacement - Accumulator 
Drain Valve (UH-18 Serial No. 66-491 and sub­
sequentJ. a. Replace valve if inspection require­
ments are not met. (Refer to paragraph 6-70T.) 

b. Repair of valve is the responsibility of 
direct support activity. 

6-70V. Installation - <Accumulator Drain Valve 
(UH-18 Serial No. 66-491 and subsequentJ. a. 
Position valve arid install attaching bolts, 
washers and nuts. 

b. Uncap or uncover openings in lines and 
valve and connect lines to valve. 

c. Disconnect coupling halves (14 and 15, 
figure 6-7 A). 

d. Refill, bleed and test hydraulic systems. 
(Refer to paragraph 6-49A.) 

6-70W. Pressurized lode Out Valve - Collective 
System (UH-18 Serial No. 66-491 and subsequentJ. 
The pressurized lock out valve (16, figure 6-7A) 
blocks off return line and retains fluid in collec­
ive actuator in event of failure of # 1 hydraulic 
system. 

6-70X. Removal - Pressurized lode Out Valve. 
(UH-18 Serial No. 66-491 and subsequent). a. Con­
nect coupling halves (14 and 15, figure 6-7A). 

b. Remove fluid pressure from system by de­
pressing button on top of drain valve (13). 

c. Disconnect lines from lock out valve and 
cap or cover holes in lines and valves. 

d. Remove attaching hardware and detach 
valve. 
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6-70Y. Inspection - Pressurized lode Out Valve 
(UH-18 Serial No. 66-491 and subsequent). In­
spect lock out valve for leaks, damage and mal­
function. 

6-70Z. lepair or leplacement - .Pressurized 
lode Out Valve (UH-1BJ Serial No. 66-491 and 
subsequent). Replace lock out valve (16) if in­
spection requirements are not met. (Refer to 
paragraph 6-70Y). 

6-70AA. Installation-Pressurized lode Out Valve 
(UH-18 Serial No. 66-491 and subsequent). a. In­
stall valve with attaching hardware. 

b. Remove caps or covers from openings 
in lines or valves. 

c. Attach lines to lock out valve. 

d. Disconnect coupling halves (14, and 15, 
figure 6-7A). 

e. Refill, bleed and test hydraulic systems. 
(Refer to paragraph 6-49A.) 

6-70AB. Solenoid Valve (UH-1 B Serial No. 
66-491 and subsequent). The solenoid valve 
(19, figure 6-7A) pennits the flow of fluid from 
accumulator to servo cylinder. 

6-70AC. lemoval - Solenoid Valve (UH-18 Serial 
No. 66-491 and subsequentJ. a. Disconnect can­
non l)lug from solenoid valve. Cover electrical 
connection. 

b. Connect coupling halves (14 and 15, figure 
6-7A). 

c. Release pressure from system by dep~ss­
ing button on drain valve (18). 

d. Disconnect lines from solenoid valve. Cap 
or cover openings in lines and valve. 

6-70AD. Inspection - Solenoid Valve (UH-18 
Serial No. 66-491 and subsequent). Inspect sole­
noid valve for damage or malfunction. 

6-70AE. lepair or leplacement- Solenoid Valve 
(UH-18 Serial No. 66-491 and subsequent). Re­
place valve if inspection requirements are not 
met. (Refer to paragraph 6-70AD.) 

6-70AF. Installation - Solenoid Valve (UH-18 
Serial No. 66-491 and subsequent). a. Remove 
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caps or covers from openings in valve and lines 
and cover from electrical connections. 

b. Attach lines to valve. 

c. Attach electrical plug. 

d. Disconnect coupling halves (14 and 15, 
figure 6-7A). 

e. Refill, bleed and test hydraulic systems. 
(Refer to paragraph 6-49A.) 

6-70AG. Valve and Accumulator Assembly 
(UH-1 B Serial No. 66-491 and subsequent). 
The valve and accumulator assembly (21, figure 
6-7 A) provides pressurized irreversibility in 
event of failure of the #1 hydraulic sytsem. 

6-70AH. lemoval - Valve and Accumulator As­
sembly (UH-1 B Serial No. 66-491 and subsequentJ. 
a .. Connect coupling halves (14 and 15, figure 
6-7A). 

b. Relieve pressure from the system by de­
pressing the button on top of the drain valve 
(13). 

c. Disconnect lines from the pressurized lock 
out valve, tee fitting and relief valve. Cap or 
cover openings in valves and lines. 

d .. Remove attaching hardware and detach 
valve and accumulator assembly, tee fitting and 
relief valve. 

e. Remove tee fitting and relief valve from 
valve and accumulator assembly. 

6-70AI. ln-.pection - Valve and Accumulator As­
sembly (UH-18 Serial No. 66-491 and subsequent). 
Inspect valve and accumulator assembly for 
damage, leaks or malfunction. 

6-70AJ. lepair or leplacement - Valve and Ac­
cumulator Assembly (UH-18 Serial No. 66-491 
and subaequentJ. Replace valve and accumulator 
assembly if inspection requirements are not 
met. (Refer to paragraph 6-70AI.) 

6-70AK. Installation - Valve and Accumulator 
Assembly (UH-18 Serial No. 66-491 an·d subse­
quentJ. a. Install tee fitting and relief valve on 
pressurized lock out valve. 

b. Install valve and accumulator assembly and 
secure with previously removed hardware. 
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I c. Attach -lines t.o pressurized lock out valve, 
relief valve and tee fitting. 

6-71. Collective Pikh Control Hydraulic Cyl­
inder (UH-1B Serial No. 64-14101 and sub­
sequent). The collective pitch control hydrau­
lic cylinder (1, figure 6-2) reduces operational 
loads on the collective pitch control system and 
facilitates pilot control of the helicopter. 

6-72. Removal - Collecffve Pitch Control Hydrau­
lic Cylinder (UH-18 Serial No. 64-14101 an·d aub­
aequentJ. a. Disconnect control tube (2, figure 
6-2) from hydraulic cylinder (1). Disconnect 
control rod (8) from collective pitch control 
lever (4) 

b. Disconnect hydraulic lines from control 
valve (6) and cap or cover openings to pre­
vent entrance of foreign material. 

c. Remove nuts and washers attaching cylin­
der t.o support assembly (7) and remove cylin­
der assembly from support. 

6-73. lnapection--Collective Pitch Control Hydrau• 
lie Cylinder (UH-18 Serial No. 64-14101 and sub-
sequentJ. (Refer to paragraph 6-24.) 

6-74. Repair or Replacement - Collective Pitch 
Control Hydraulic Cylinder (UH-18 Serial No. 64-
14101 and subsequentJ. (Refer to paragraph 6-
25.) 

6-75. Installation - Collective Pitch Control Hy­
draulic Cylinder (UH-18 Serial No. 64-14101 and 
subsequentJ. a. Adjust cylinder and rod assem­
bly before installation. (Ref er to paragraph 
6-76, perform step a.) 

b. Position cylinder assembly (1, figure 6-2) 
on studs of support assembly (7) and install 
attaching washers and nuts. 

c. Uncap or uncover hydraulic lines and con­
nect to control valve (6). 

d. Connect control rod (3) to collective pitch 
control lever (4). Install one chamfered washer 
under bolt head and one under nut. (See View 
"A", figure 6-2.) 

e. Connect control tube (2) to hydraulic cyl­
inder (1). 

f. Check rigging of collective pitch control 
system. (Refer to paragraph 9-17 or 9-22.) 

6-76. Ad/ustment - Collective Pitch Control Hy­
draulic Cylinder (UH-18 Serial No. 64-14101 and 
subsequent). a. Adjust cylinder and rod assem­
bly with clevis set at 2.19 i,iches. (See figure 
6-9). Adjust spring tension with 0.12 inch of 
threads showing above spring adjustment nut. 
(See View A, figure 6-9.) 

Note 

Lost motion develops due to normal 
wear between the servo valve spool 
and pilot's input lever. (See figure 
6-4.) This condition may be corrected 
as follows: 

b. Break safetywire and loosen jam nut. 

c. Insert 0.002 inch feeler gage in orifice in 
power cylinder and hold gently but firmly 
against bottom of spool valve. Carefully adjust 
screw in to reduce lost motion. Preferred clear­
ance is 0.002 inch. Minimum clearance is plus 
0.001 inch with a maximum of 0.004 inch per­
missible before adjustment is required. 

Caution 

Use extreme care in adjusting screw. 
After obtaining pref erred clearance of 
0.002 inch, ¼ additional turn of screw 
will break horseshoe washer and col­
lective will lock in full up position. 

Note 

Care must be exercised when adjust­
ments are made on a badly brinelled 
screw, as a side force on the servo 
valve may result in excessive servo 
valve wear and a higher valve operat­
ing force. Valve should operate freely, 
with no binding. 

d. After adjustment is complete, lock screw 
with jam nut, recheck valve operating force 
and safetywire screw. 

Note 

If screw is being replaced, exercise 
care as ball is not secured to screw. 

e. Final adjustments of hydraulic cylinder 
will be made concurrent with rigging. (Ref er 
t.o paragraph 9-17 or 9-22.) 
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6-77. Cyclic Control Hydraulic Cylinden 
(UH-18 Serial No. 64-14101 and subse­
quent). The cyclic control hydraulic cylinders 
(8, figure 6-2) reduce operational loads on the 
cyclic control system and facilitate pilot con­
trol of the helicopter. 

6-78. Removal - Cyclic Control Hydraulic Cylin­
ders (UH-18 Serial No. 64-14101 and subsequutJ. 
a. Disconnect lower control tubes (9, figure 
6-2) from control valves (10). 

b. Disconnect upper control tubes (11) from 
swash plate horns (12). 

c. Disconnect hydraulic lines from control 
valves (10) and cap or cover openings to pre­
vent entrance of foreign material. 

d. Remove nuts and washers attaching cylin­
ders (8) to support assemblies (7 and 14) and 
remove cylinder assemblies f.rom supports. 

6-79. Inspection - Cyclic Control Hydraulic Cyl­
inders (UH-18 Serial No. 64-14101 and sub,e­
quentJ. (Refer to paragraph 6-24.) 

6-80. Repair or Replacement - Cyclic Control Hy­
draulic Cylinders (UH'-1& Serial No. 64-14101 and 
sub,equentJ. (Refer to paragraph 6-25.) 

6-81. Installation - Cyclic Control Hydraulic Cyl­
inders. (UH-18 Serial No. 64-14101 and sub,e­
quenfJ. a. Adjust cylinder and rod assemblies 
before installation. (Refer to paragraph 6-76. 
Perform step a.) 

b. Position cylinder assemblies (8 figure 6-2) 
on studs of support assemblies (7 and 14) and 
install attaching washers and nuts. 

c. Uncap or uncover openings in hydraulic 
lines and connect lines to control valves (10). 

d. Connect upper control tubes (11) to swash­
plate horns (12). Install one chamfered washer 
under bolt head and one under nut. Chamfered 
side of washer towards rod-end. (See View A, 
figure 6-2.) 

e. Connect lower control tubes (9) to control 
valves (10). 

f. Check rigging of cyclic control system. 
(Refer to paragraph 9-38 or 9-44.) 

6-24D 



DIMENSION A 
Right Cyclic Cylinder Assembly 
Left Cyclic Cylinder Assembly 
Collective Cylinder Assembly 

TM 55-1520-211-20 
C-1 

55.20 
54.95 
49.70 

TORQUE 
800-1000 
IN.-LB 

\FULL UP i POSITION 

CHAPTER 6 
SECTfON II 

DIM A 

204076-57B 

Figure 6-9. Cylinder auembly dimen1ion1 IUH-18 serial no. 64-14101 and 1ub1equentJ 
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6-82. Adjustment - Cyclic Control Hydraulic Cyl­
inders (UH-18 Serial No. 64-14101 and subse­
quentJ. (Refer to paragraph 6-76.) 

6-83. Tail Rotor Control Hydraulic Cylinder 
(UH-1 B Serial No. 64-14101 and subse­
quent). (Refer to paragraph 6-34.) 

6-84. Removal-Tail Rotor Control Hydraulic Cyl­
inder (UH-1 B Serial No. 64-14101 and subse­
quentJ. (Refer to paragraph 6-35.) 

6-85. Inspection - Tail Rotor Control Hydraulic 
Cylinder (UH-1 B Serial No. 64-14101 and subse­
quentJ. (Refer to paragraph 6-36.) 

6-86. Repair or Replacement - Tail Rotor Con­
trol Hydraulic Cylinder (UH-18 Serial No. 64-14101 
and subsequentJ. (Refer to paragraph 6-37.) 

6-87. Installation - Tail Rotor Control Hydraulic 
Cylinder (UH-1 B Serial No. 64-14101 and subse­
quentJ. (Refer to paragraph 6-38.) 

6-88. Power Cylinder Servo Valves (UH-1 B 
Serial No. 64-14101 and subsequent). (Refer 
to paragraph 6-42.) 

6-89. Removal - Power Cylinder Servo Valves 
(UH-1B Serial No. 64-14101 and subsequent). a. 
Disconnect hydraulic lines from servo valve ( 6 
and 10, figure 6-2) and cap or cover openings 
to prevent entrance of foreign material. 

b. Remove piston rod stop from collective 
cylinder (6) only. 

c. Disconnect control tube (2 or 9) from 
servo valve lever. 

d. Loosen jam nut sufficiently to release 
lock-tab washer from recess on top of servo 
valve. Unscrew valve from piston. 

6-90. Installation - Power Cylinder Servo Valves 
(UH-18 Serial No. 64-14101 and subsequentJ. a. 
Place lock-tab washer on piston rod. Screw 
servo valve onto piston rod until rod bottoms 
in valve. Back valve off one-half to one and one­
half turns as necessary to align servo valve 
with lock-tab washer. 

b. Tighten jam nut to 200 to 225 inch­
pounds torque. 

c. Install piston rod stop ( on collective cylin­
der only) to safety jam nut. 

d. Connect control tube (2 or 9, figure 6-2) 
to servo valve lever. 

e. Uncap or uncover openings in hydraulic 
lines and connect lines to servo valve. 

6-91. Hydraulic Components (UH-1 B Serial 
No. 64-14101 and subsequent). a. Various 
components of the hydraulic systems may be 
removed and replaced in a similar manner by 
disconnecting lines and removing attaching 
hardware. Disconnect electrical plugs from elec­
trical units when necessary. When installing 
components place large diameter washers be­
tween component and bulkhead. Refer to para­
graph 6-46 for installation methods for hydrau­
lic fittings. 

b. Refill, bleed and test hydraulic systems 
after removal and installation of any compon­
ent. (Refer to paragraph 6-49.) If hydraulic 
leaks are detected ref er to paragraph 6-50 for 
corrective action. 

Section Ill - Pneumatic System 

(Not Applicable) 
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CHAPTER 7 

POWER TRAIN SYSTEM 

Section I - Scope 

7-1. Scope. The purpose of this chapter is to 
provide all the essential information for main­
tenance personnel to accomplish organizational 
maintenance on the complete power train sys­
tem. This information includes a detailed de­
scription and chronological instructions as to 
methods and procedures. It also includes special 
tools and equipment required for accomplish­
ment of those maintenance phases in accord­
ance with the Maintenance Allocation Chart. 
Special tools required for performance of orga­
nizational maintenance can be found in TM 55-
1520-211-20P. 

7-2. Power Train. (See figure 7-1.) The pow­
er train is a system of shafts and gear boxes 
through which the engine drives main rotor, 
tail rotor, and accessories such as DC generator 
p.nd hydraulic pump. The system consists of a 
main drive shaft, a main transmission which 
includes input and output drives and the main 
rotor mast, and a series of drive shafts with 
two gear boxes through which the tail rotor is 
driven. 

7-3. Trouble Shooting - Power Train. The fol­
lowing chart is a brief summary of power train 
troubles which may be encountered in organiza­
tional maintenance. Conditions and possible 
causes listed have been limited to those reason­
ably probable (though not necessarily frequent 
in normal service) which could become known 
through pilot reports or by inspection methods 
applicable in organizational maintenance, and 
which would be subject to some evaluation by 
organizational maintenance personnel, although 
final corrective action by a higher level of main­
tenance might be required in some instances. 
Conditions involving obvious major damage are 
omitted, as are those caused by accident or an 
unusual chain of events which would require 
evaluation by a competent authority. 

7-4. Notes below provide additional information 
to that available in trouble shooting chart and 
in maintenance instructions for systems and 
components of power train. 

a. In transmission trouble shooting, observe 
the following: 

1. Main Drive Shaft 
2. Transmission 
3. Mast 
4. Tail Rotor Drive Shafts 
5. Intermediate Gear Box 
6. Tail Rotor Gear Box 

204900-50 

Figure 7-1. Power train diagram 
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(1) Low oil level will not cause a low oil 
pressure indication, provided sump contains 
enough oil to cover pump inlet. Oil temperature 
might rise, however. 

(2) Effects of an oil leak will depend on 
its location in system and rate of leakage. An 
external leak can eventually allow sump to be 
pumped dry, causing internal failure of trans­
mission. While oil remains to supply pump, the 
pressure relief valve would tend to maintain 
normal system pressure, compensating for leak­
age. This applies especially to leaks located be­
tween pump and relief valve. Leaks occurring 
beyond relief valve could cause some indication 
of low oil pressure. Leakage to interior of trans­
mission, while not affecting oil level, could 
starve lubrication areas beyond the leak and 
might affect indicated oil pressure and temper­
ature. 

(3) Cumulative clogging of oil filter 
screens will not be shown by a gradual drop of 
indicated oil pressure, as it may on some other 
aircraft or automobile oil systems. Pressure re­
lief valve would maintain normal system pres­
sure even if filter screens became so clogged as 
to force oil flow through filter bypass valve. 

(4) "Use of wrong oil" is omitted from 
causes of trouble on chart because any such 
event would be a special problem as to possible 
damage and corrective action. As to detecting 
such a condition, little can be said except that 
most oils which might be available to use by 

error would tend to cause high oil pressure and 
high oil temperature indications, or excessive 
seal leakage. 

b. For main drive shaft trouble shooting, ap­
ply the following: 

(1) Trouble conditions of main driveshaft 
can seldom be detected in operation, since there 
are no reliable indications except possibly in an 
extreme condition. "Suspected vibration" is 
only partially accurate as a term for such con­
ditions as dynamic out-of-balance or faulty 
coupling action. Vibration would result, as well 
as abnormal stresses and wear, but would be 
absorbed in structure and pylon mounts or ef­
fectively masked by normal vibrations of the 
helicopter, providing no distinct indication to 
pilot. 

(2) Drive shaft trouble indications are, 
therefore, usually those revealed by careful in­
spection. 

(3) Principal causes of drive shaft trouble 
are faulty installation procedures and inade­
quate or improper lubrication of spherical tooth 
couplings. 

c. For tail rotor drive system trouble shoot­
ing, apply same principles as for main drive 
shaft. 

d. Indication of trouble, probable causes and 
corrective action are as follows: 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

TRANSMISSION: 

Low oil pressure 
(1) On caution panel or 

pressure gage, but not both 

(2) Shown by both caution 
panel and gage 

7-2 

Faulty caution panel or gage 
circuit or unit 

Pressure relief valve mal­
function 

Clogged pump screen 

Faulty oil pump 

Leakage or restriction be­
tween pressure relief valve 
and transmitter 

Repair electrical circuit or 
replace faulty valve 

Adjust or replace valve 

Clean screen, check oil for 
chips or contamination 

Replace pump 

Repair oil line connections or 
replace seals 
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- INDICATION OF PROBABLE CORRECTIVE 
TROUBLE CAUSE ACTION 

No oil pressure Faulty gage or transmitter Repair circuit or replace 
(1) With normal oil level or circuit faulty unit 

Oil pump failure Replace transmission, or re-
place pump only if transmis-
sion is not damaged internally 

(2) No oil supply Leak in system or failure UJ Replace transmission. Also 
to service replace cooler, flush and repair 

external lines if so equipped 

High oil pressure Faulty gage or transmitter or Repair circuit or replace faulty 
circuit unit 

Pressure relief valve mal- Adjust or replace valve 
function 

High oil temperature 
(1) On caution panel or Faulty caution panel or gage Repair circuit or replace faulty 

unit 

(2 ) Shown on both caution Obstructed air flow around Clear cowl openings and sump 
panel and gage transmission area 

Clogged oil jets Clean or replace jets, or r~place 
transmission if internally dam-
aged 

Seized bearings or other in- I] Replace transmission. Also 
ternal transmission failure replace cooler, if so equipped, 

and flush external oil lines 

UJ Oil cooler clogged or ob- Clean cooler core air passages. 
structed Replace cooler if internally 

clogged, and flush oil lines. 
Check transmission filters, 
pump screen, and magnetic 
plug 

UJ Cooler bypass valve mal- Replace valve 
function 

UJ Oil cooling blower malfunc- Replace blower or repair bleed 
tion (if engine oil temperature air connection 
also high) 

Metal chips on magnetic sump Internal transmission failure I] Replace transmission. If so 
plug or pump screen of gears or bearings equipped, replace oil cooler and 

flush piping 

Excessive pylon motion Pylon mounts worn or in- Repair or replace mounts 
(approx. 1/2/rev.) stalled wrong 

I] Faulty pylon mount damp- Replace friction dampers 
ers 
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INDICA'flON OF 
TROUBLE 

MAIN DRIVE SHAFT: 

Grease leakage 

Abnormal coupling wear 

Lubricant breakdown in for­
ward coupling 

Suspected vibration 

Grease leakage 

TAIL ROTOR DRIVE 
SYSTEM: 

Suspected vibration 

Binding or roughness when 
manually checked 

Metal chips on gear box 
magnetic plug 

7-4 
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PROBABLE 
CAUSE 

Cut or torn O-ring seal 

Faulty lubrication or wrong 
lubricant 

Misalignment or wrong lubri­
cant 

Coupling clamps loose, im­
properly installed, or not 
matched 

Loose engine adapter 

Cut or torn "O" ring seal 

Loose clamps 

Worn hanger bearings or 
couplings 

Shaft balance weights lost or 
shaft bent 

Dry or faulty bearing 

CORRECTIVE 
ACTION 

Replace O-ring, assemble with 
care 

Clean and lubricate coupling, 
or replace drive shaft 

Align engine and transmission, 
replace drive shaft and asso­
ciated parts as required 

Install clamps sets by instruc­
tions 

Replace adapter and any worn 
associated parts 

Replace O-ring seal. Assemble 
with care 

Torque or replace clamps 

Replace hanger assembly 

Replace shaft section 

Caution 

Remove clamps from both ends 
of shaft before removing either 
end from its mating curvic 
face 

Isolate faulty hanger by dis­
connecting shafts, replace 
hanger assembly 

Defective gear box Check gear boxes, replace de­
fective unit 

Faulty lubrication of couplings Replace hanger, gear box, or 
gear quills 

<m.ternal failure of gears or 
bearings 

Replace gear box 
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7-5. Metal Particles Contamination of Gear Boxes. 
Metal particles found on gear box oil strainer 
screens, oil filters or magnetic plugs may indi­
cate failure of an internal part of the gear box. 
The presence of metal particles, however, is not 
necessarily an indication that the gear box is 
no longer serviceable. The quantity, source, 
form and type of metal found, together with 
the service history of the particular gear box, 
must be taken into consideration. The time ac­
cumulated since the gear box was new or over­
hauled, previous failures and the type of oper­
ation are important factors in determining the 
further serviceability of the unit. The particles 
found may be steel, tin, lead, cadmium, alumi­
num, magnesium, copper (bronze) or phenolic 
in various shapes and quantities. For a detailed 
explanation of the action made necessary by 
the presence of each of the possible types of 
particles in the gear box see figure 7-2. 

Warning 

When any particles found are reac;ltly 
identifiable as fragments of gear box 
parts, such as gears, nuts, bearings, 
oil slingers, thrust washers, snap­
rings, safety wire or other compo­
nents, replace gear box. 

7-6. Identification of Metal Particles. (See figure 
7-2.) A visual inspection of color and hardness 
will occasionally suffice to identify the parti­
cles. When visual _inspection does not positively 
identify the particle, the kind of particle pres-

. ent may be determined by a few simple tests. 
Equipment to perform tests includes a perma­
nent magnet, an electric soldering iron, con-

centrated hydrochloric (muriatic) acid and 
concentrated nitric acid. Proceed as follows: 

a. Steel. Isolate steel particles with perma­
nent magnet. 

b. Tin and Lead. Distinguish tin and lead by 
their low melting points. Clean soldering iron; 
heat it to about 500°F; then tin it with 50-50 
solder (50 percent lead and 50 percent tin). 
Wipe off excess solder. Tin or lead particles 
dropped onto hot, tinned, soldering iron will 
melt and fuse with solder. Do not overheat iron. 

c. Aluminum. Determine aluminum particles 
by their reaction to hydrochloric acid. When a 
particle of aluminum is dropped into hydro­
chloric (muriatic )acid it will fizz with a rapid 
emission of bubbles. The particles will gradual­
ly disintegrate and form· a black residue. 

Note 

Since magnesium and aluminum re­
act similarly in hydrochloric acid, 
when i_n doubt drop particle into nitric 
acid. Aluminum does not react notice­
ably in nitric acid. 

d. Copper or Bronze and Magnesium. Differ­
entiate copper or bronze and magnesium by 
their respective' reactions to nitric acid. When 
a particle of copper or bronze is dropped into 
nitric acid it forms a bright green cloud in the 
acid. When a particle of magnesium is dropped 
into nitric acid it fizzes with a raJ')id emission of 
bubbles. Phenolic and aluminum do not react 
noticeably to nitric acid. 
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DETAIL A ·DETAIL B DETAIL C DETAIL D 
MliTAL PARTICLES CONTAMINATION-GEAR BOX OIL 

KIND OF METAL QUANTITY AND/OR SIZE ACTION REQUIRED NOTES 

Ste.el Fuzz, fine hair- like particles. None Result of normal wear. 
(See detail A.) May have exaggerated 

appearance because of 
oil. 

Particles in splinter or granular **Disassemble gear Usually indicates failure. 
form. (See details B and C.) rox, as required,to 

determine extent of 
dama~e. 

Replace gear box if 
necessary 

Thin flakes not exceeding 1/64 **Disassemble gear Small quantity may not 
(0.015) inch in thickness and 1/16 box, as required,to i'!dicate bearing failure. 
(0.060) inch in length. Quantity determine extent of 
not to exceed 10 flakes. (See damage. 
detail D.) 

More than 10 flakes not exceeding **Disassemble gear Usually indicates failure. 
1/64 (0.015) inch in diameter and box, as required,to May be bearing in one of 
1/16 (0.060) inch in length; and determine extent of accessory quills. 
quantity of flakes exceeding the damage. 
above dimensions. Replace gear box if 

necessary. 

Aluminum or Particles in granular form, or ••Disassemble gear May be result of use of 
Magnesium like miniature lathe turnings. box, as required.to these materials as mallets 

determine. extent of or drifts during assembly. 
damage. May indicate wear of oil 

pump interior surfaces or 
abnormal interference. 

Copper (Bronze) Particles in granular form. • *Disassemble gear May indicate excessive 
box, as required, to wear of bearing cages 
determine extent of as result of bearing 
damage. failure. 

Replace gear box if 
necessary. 

Phenolic None Result of the use of mal-
lets and drifts during as-
sembly or same as Copper 
(Bronze) above. 

•• Disassembly of drive quills ls third maintenance level function. 

figure 7-2. Identification of metal particles 
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7-7. Main Drive Shaft. (See figure 7-3.) A 
main drive shaft with crowned tooth couplings 
is installed between an adapter on engine out­
put shaft and the freewheel coupling of trans­
mission input drive quill. Two coupling clamp 
sets, of split V-band type, hold mating curvic 
faces of couplings in secure contact. Flexibility 
of couplings is provided by crowned tooth coup­
ling sliding in splined teeth of outer coupling 
to accommodate movement of transmission on 
pylon mounts. On UH-lB, a spring in each 
coupling assists centering of shaft during oper­
ation, and tends to hold shaft assembly in 
place if clamps are removed during mainte­
nance. 

7-8. Removal - Main Drive Shaff. (See figure 
7-3.) a. Open cowling on left side of pylon. Re­
move upper left sections of engine air intake 
baffle (14), and screen (15). 

b. Remove coupling clamps (1) at each end 
of shaft, keeping parts together as sets after 
removal. 

c. Push shaft (6) toward either end to shift 
one coupling inward and disengage coupling at 
opposite end. Remove shaft assembly. 

Note 

On Model UH-lB, apply enough force 
to compress springs in couplings. 

d. To remove engine shaft adapter: Remove 
lockwire, retaining bolt (7), and washer (8). 
Pull adapter (9) out of engine output shaft. 

7-9. Cleaning - Main Drive Shaft. a. Clean shaft 
assembly, adapter, and attaching parts by wip­
ing with clean cloth. For external parts and sur­
f aces only, cloth can be moistened with clean­
ing solvent (item 302, table 1-1). 

Nofe 

Do not use cleaning solvent (item 302, 
table 1-1) inside shaft couplings. 

b. Remove all grease from inner and outer 
couplings. 

7-10. fnspecfion and lubrication - Main Drive 
Shaft Couplings. (See figures 7-3, 7-4 and 7-5, 

7-6 and 7-7.) Check and lubricate couplings on 
main drive shaft at prescribed inspection inter­
val. 

a. Place shaft assembly in a suitable cradle. 

b. Open either coupling by removing spiral 
lock-ring (2, figure 7-3) and retainer (3) with 
O-ring seal (4). On UH-lB, hold retainer 
against pressure of spring (5) while removing 
lock-ring, then remove retainer and spring. 

c. Move outer coupling inward on shaft until 
male-splined inner coupling is disengaged and 
clear of outer coupling. Take necessary precau­
tions to avoid surface damage to shaft while 
coupling is disassembled. 

d. Remove all old grease from inner and 
outer couplings. 

e. Inspect each spline tooth of inner coupling 
for excessive wear. (See figure 7-4 for UH-lA 
or figure 7-5 for UH-lB.) If coupling is worn 
beyond acceptable limits as illustrated, replace 
drive shaft and tag unserviceable assembly for 
overhaul by higher maintenance level. 

f. Check to see if the lock spring can be seen 
in one of the aligning holes. Check the nut for 
security. (See figure 7-6, detail A.) 

g. If coupling is in serviceable condition, 
check that inner and outer couplings are clean 
before reassembly. Also check area on outer 
coupling over which O-ring must pass to reach 
its groove, and remove any burrs or sharp 
edges by careful use of a fine Arkansas hand 
stone. (See figure 7-6, detail B.) 

h. Apply a thin layer of grease on inboard 
surface of male (inner) coupling, using lubri­
cant (item 9, table 1-1). (See figure 7-6, detail 
C.) Mate parts and move outer coupling to full 
outward position, with inner coupling bottomed. 
(See figure 7-6, detail D.) 

i. Place a new O-ring seal ( 4, figure 7-3) in 
groove around retainer (3). Apply a coating of 
grease on O-ring. (See figure 7-6, details I 
and J.) 
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TOR1JUE 100 TO 130 IN-LB 
EQUAL GAP ON ENDS 
WITHIN 0.030 INCH 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 

TM 55-1520-211-20 

GREASE 0.20 TO 
0.30 INCH DEEP 
OVER SPLINE TE.ETH 
FULL LENGTH 

Figure 7-3. Main drive shaft 

204040-78 
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Examples A and B show typical acceptable patterns 
of wear on teeth of female couplings. Patterns will 
vary due to differences in time in service, alignment, 
and operating power. 

Examples C and D show unacceptable patterns of 
wear on teeth of female couplings. 

Examples E and F show typical acceptable patterns 
of wear on spherical teeth of male coupling. Patterns 
will vary due to differences in time in service, 
alignment, and operating power. 

Examples G or H are acceptable on not more than 
three consecutive teeth or six teeth total. 

Condition I is not acceptable and warrants replace­
ment of female coupling, as well as male coupling. 
Check kind and amount of grease. This condition 
usually results from use of wrong grease. 

204040-11 SA 

figure 7-4. Inspection criteria for UH-1 A main shaft coupling 
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DETAILA 

DETAIL B 
Details A and B show typical acceptable patterns of 
wear on spherical teeth of male coupling. Patterns 
will vary due to differences in time in service, align­
ment, and extent of operation at high power. 

DETAIL( 

Small defects as shown in D et a i I C can occur in 
either Detail A or B. This type of defect is not det­
rimental to the coupling. 

DETAILD 

Grooves, as shown in Detail D, of any 1 en gt h are 
acceptable on not more than twelve consecutive teeth 
or twenty.;four teeth total. 

DETAIL E 

DETAIL F 
Condition as shown in Detail E or F are acceptable 
on not more than five consecutive teeth or twelve 
teeth total. 

Note 

When male coupling is replaced for de­
fects like Detail E or F, female coupling 
may require honing to remove any build­
up of transferred metal. 

DETAILG 

Defects as in Detail G which cover over 1/2 the tooth 
length and 1/2 the tooth depth are to be rejected. 
Care should be taken in inspection of the female. If 
metal build-up is not excessive it may be honed 
down. 

204040-83 F-1 

Figure 7-5. Inspection criteria for UH-1 B main shall coupling (Sheet 1 of 2J 
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DETAIL H 

DETAIL I 
Conditions shown in Detail H or I are not acceptable. 
This type of failure has only been found when an im­
proper lubricant had been used. These photos show 
that the entire tooth surface has been spalled. All or 

at least 30 of the 60 teeth will exhibit this failure. 
Check for the proper kind of lubricant, and be sure 
the proper amount of lubricant is installed. 

Normally if the male coupling is as shown in Details 
H, I, or J the surface of the female will be damaged 
and should be scrapped. 

DETAIL J 
Detail J shows a group of teeth from a coupling which 
was run with an improper lubricant. The type of 
failure as shown in Details H and L 

204040-83F-2 

Figure 7-5. Inspection criteria for UH-18 main shaft coupling (Sheet 2 of 2J 

j. Hand pack exposed female splines of outer 
coupling with approved grease to provide a 0.20 
to 0.30 inch coating. (See figure 7-6, details E, 
F, and G, and figure 7-7.) 

a k. On UH-lB, place spring (5, figure 7-3) 
in recess of inner coupling retaining nut, and 
engage outer end of spring on pilot at center of 
inner face of retainer (3). (See figure 7-6, de­
tail H.) 

I. Carefully press retainer into outer coup­
ling, using steady and even hand p1·essure as 
0-ring slides over the chamfered splines to nor­
mal position in oqter coupling. (See figure 7-6, 
detail K.) Holding retainer in place, check that 
no rubber slivers are present to indicate that 
0-ring was damaged. 

Note 

A sliver from a cut 0-ring as shown 
in figure 7-6, detail M, makes it nec­
essary to remove the plate and install 
a new 0-ring as outlined in preceding 
steps I through L. 

m. If there are no indications of a cut or 
damaged 0-ring secure retainer with spiral 
lock-ring (2, figure 7-3 and figure 7-6, detail L). 

Note 

Before installing lock-ring, carefully 
clean the entire groove where lock­
ring will be installed, using a small 
screwdriver or similar item. Look 
carefully for any small slivers from 
the 0-ring. If the 0-ring was cut, the 
sliver should be found in this manner. 
(See figure 7-6, detail L). 

n. Inspect and lubricate opposite end coup­
ling in the same manner. 

o. Wipe all grease from exterior of shaft 
assembly, and install lock-ring. (See figure 
7-6, detail N.) 

7-11. Inspection and Repair - Main Drive Shaft. 
a. Inspect the outer surface of the main drive 

shaft for nicks and scratches to the following 
limits: 

7-11 
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DETAIL A DETAIL B 

DETAIL C DETAIL D 

DETAIL E DETAIL F 

figure 7~. Inspection and lubrication main drive shaft (Sheet 1 of 41 
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Figure 7-6. Inspection and lubrication main drive shaft (Sheet 2 of 4J 

CHAPTER 7 
SECTION II 

205040-21-2 

7-13 



CHAPTER 7 
SECTION II 

7-14 

TM 55-1520-211-20 

DETAIL M DETAIL N 

DETAIL 0 DETAIL p 

DETAIL Q DETAIL R 
205040-21-3 

Figure 7-6. Inspection and lubrication main drive shaft (Sheer 3 of 4J 
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Figure 1-6. Inspection and lubrication· main drive shaft (Sheet 4 of 41 
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OF SPLIN ES 

DRIVE SHAFT COUPL 

Figure 7-7. Drive sltaft coupling 

(1) Nicks and scratches, running within 
15 degrees of shaft axis, which are not in ex­
cess of 0.005 inch in depth are permissible with­
out polishing out. 

(2) Nicks and scratches, running within 
15 degrees of shaft axis, which are not in ex­
cess of 0.010 inch in depth are permissible if 
polished out provided total polished area does 
not exceed 20 percent of circumference of shaft 
at any point. 

(3) Nicks and scratches not running •with­
in 15 degrees of shaft axis must be polished 
out. A maximum depth of 0.005 inch may be 
polished out on 100 percent of shaft circumfer­
ence. A maximum depth of 0.010 inch may be 
polished out provided . the total polished area 
does not exceed 20 percent of shaft circumf er­
ence at any point. 

b. A minimum. radius of 1/2 inch should be 
used in polishing out nicks and scratches. Pol­
ished areas must be refinished with two coats 
of zinc chromate primer, (item 119, table 1-1). 

7-12. Installation - Main Drive Sltalt. Install 
main drive shaft as follows: 

Note 

Before installing drive shaft CARE­
FULLY wipe clean the area surround­
ing the drive shaft, especially the in­
take screen, fifth mount beam, syn­
chronized elevator tube and collective 
tube. (See figure 7-6, details R and S.) 

a. Coat shaft splines of adapter (9, figure 
_7-3) and pack female splines of engine output 

· shaft % full wi'th Plastilube, Moly No. 3 (item 
20, table .1-1). Insert adapter into engine shaft. 
Install retaining bolt (7, figure 7-3) and key 
washer (8), with short tab of washer in adapter 
slot. Tighten bolt with 100 to 140 inch-pounds 
torque, and lockwire head to outer tab of 
washer. 

7-16 

Caution 

When instaUing driveshaft, be sure 
that coupling with cooling fins is at 
forward end, to reduce possibility of 
damage due to overheating in opera­
tion. 

b. Place drive shaft assembly, with cooling 
fins at forward end, :between engine adapter 
and transmission input drive coupling (see fig­
ure 7-6, detail T). Do not compress shaft coup­
lings more than necessary, as this will tend to 
force grease past the micarta inboard seal 
rings. 

c. Install clamp sets (1, figure 7-3) to secure 
each end of shaft as follows: 

(1) CarefuU-y wipe inside grooves clean of 
all traces of grease, (See figure 7-6, detail 0 
and P) and fit clamp halves around coupling 
joint, checking that serial numbers on both 
halves are alike and on same side (see figure 
7-6, detail Q). Clamp halves should fit snugly 
and hold themselves in place without bolts. 

Note 

On UH-lA, both serialized and non­
serialized coupling sets may be used. 
DO NOT mismatch serialized coupling 
halves. 

(2) Install clamp bolts (10, figure 7-3) 
with heads toward shaft rotation. 

fJ (a) On UH-lA, use two washers (11) 
on each bolt with countersunk· sides next to 
bolt head and nut. Additional washers may be 
used, equal on both sides for balance. 

III (b) On UH-lB, install each bolt with two 
half-round pivot spacers (13) next to clamp 
ends with flat sides out, a steel washer next to 
bolt head and another next to nut. Thin wash­
ers can be added under nut as required, using 
equal amount on opposite bolt to maintain bal­
ance. 

(3) Position two clamp sets with slots at 
90 degrees around shaft from each other. 

(4) Tighten bolts evenly with 100 to 130 
inch-pounds torque, keeping equal gaps at ends 
of clamp set within 0.030 inch. Tap around out­
side of clamp for good seating, and recheck 
bolt torque. Secure nuts with cotter pins. 

d. Carefully wipe any grease from shaft ex­
terior, intake screen, and areas around forward 
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coupling. Reinstall upper left sections of air in­
take screen (15) and baffle (14). Close cowling. 

e. After first ground run-up or flight, inspect 
areas around both main drive shaft couplings, 
in line with coupling clamps, for evidence of 
grease slinging. (See figure 7-6, details U. V 
and W.) If there are sirris of grease leakage, 
investigate as follows : 

(1) Remove clamp sets to check for grease 
in grooves. 

(2) If no grease is found, reinstall 
clamps. Watch for further evidence of leakage 
in next run-up. 

(3) If grease is found in clamp grooves, 
remove shaft and inspect couplings for lubrica­
tion and proper installation of 0-rings. (Refer 
to paragraph 7-10.) 

7-13. Preparation for Storage or Shipment-Main 
Drive Shaft. a. Clean and dry main drive shaft 
in accordance with Specification MIL-P-116. 

b. Apply corrosion - preventive compound, 
(item 315, table 1-1), to unplated steel sur­
faces. 

c. Wrap assembly in grease-proof barrier ma­
terial, (item 506, table 1-1) and secure with 
pressure-sensitive tape, (item 402, table 1-1). 
Shape wrapper to contour of assembly. 

d. Place drive shaft into contoured bottom 
cushion of metal container, and align to fit con­
tour. 

e. Align top contoured cushion to fit drive 
shaft and lower into container. 

f. Place 10 eight-unit bags (total 80 ,units) 
of dessicant, (item 316, table 1-1) in con­
tainer. 

g. Place rubber gasket on lower half of con­
tainer and install container lid. 

h. Install locking ring over lip of container 
lid and container and secure with bolt and nut. 
Tighten nut sufficiently to insure a moisture­
vapor proof closure. 

Section Ill - Clutches 

(Not Applicable) 

Section IV - Main Transmission 

7-14. Transmission. (See figure 7-8.) The 
transmission is located directly ahead of en­
gine and is suspended by pylon-isolating 
mounts on structural supports extending above 
service deck. The unit is coupled to the engine 
through a short dr4ve shaft and provides drive 
angle change and speed reduction, through a 
train of spiral bevel gears and two-stage plan­
etary gears, to drive the main rotor mast. A 
freewheel clutch in the input drive quill coup­
ling disengages to allow main rotor and gear 
train to turn freely when engine is stopped or 
is idling below rotor-driving speed, as in auto­
rotational descent. Secondary gear trains drive 
tail rotor shaft, DC generator, rotor tachom­
eter generator, hydraulic pump, and transmis­
sion oil pump. 

7-15. Output reduction ratios, expressed as rev­
olutions of each driven unit per engine ouput 
revolution are as follows: 

Main Rotor Mast 
DC Generator 
Tail Rotor Drive Shaft 
Hydraulic Pump 
Tachometer Generator (UH-lA) 
Tachometer Generator (UH-lB) 
Oil Pump 

Note 

0.0491 
1.0 
0.6516 
0.6516 
0.6878 
0.6516 
0.6274 

After further reduction in 90 degree 
gear box, tail rotor turns at 0.25 en­
gine rpm. 

7-17 
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204040-82A 

figure 7-8. Typical transmission tuH-18 shownJ 

7-16. Transmission Mounts. (See:figure7-9.) 
A lift-link and pylon isolation mounts are used 
to attach transmission to the helicopter fuse­
lage. Lift-link is of forged steel with self-align­
ing end bearings, and is connected between for­
ward underside of transmission support case 
and a fuselage beam directly below. Four iso­
lation mounts are located on pylon supports 
under corners of transmission support case. 
Each consists of a cylindrical molded rubber 
core bonded between steel outer and inner 
sleeves, with outer sleeve flange secured on py­
lon support by four bolts. A large mount bolt 
extends up through mount inner sleeve to seat 
in tapered bushing of transmission support case 
leg, and is secured by a retaining bolt installed 
from top through a broad special washer and 
threaded into tapped upper end of mount bolt. 
Silicone rubber · protective boots, with support­
ing bushings,· cover both ends of mount. 

Note 

It is important to note that a properly 
installed boot will extend the service 
life of the mount by keeping it free 

7-18 

and clean of oil contamination. Any I 
boot that is ripped or cut should be 
replaced. 

0 7-17. On UH-lB, because of longer mast and 
increased engine power, two aft pylon isolation 
mounts are restrained by friction dampers and 
a :fifth isolation mount is used. Friction damp­
ers are cylindrical units connected between 
lower ends of aft main mount bolts and :fittings 
on deck structure. Fifth isolation mount is 
similar to four main mounts, and is located 
at center aft of pylon on a support :fitting 
bridged across rear side of pylon supports. 
Mount bolt has a self-aligning· bearing at up­
per end, which is attached by a bolt to mid­
dle of a welded beam extending between aft 
legs of transmission support case. · 

7-18. Transmission Oil System. (See :figure 
7-10.) Transmission oil system is self-con­
tained and entirely separate from that of en­
gine. Oil supply in sump case is delivered un­
der pressure from a mechanically driven pump 
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through a filter to a series of internal pass­
ages, external tubes, and manifolds which con­
stitute an oil press1,1re line. Distribution is 
through jets and internal channels to lubricate 
bearings and gears inside transmission, where 
oil drains back to sump. An adjustable relief 
valve regulates system pressure at 50 (plus or 
minus 5) psi. Oil temperature and pressure 
gage indications are provided by a therrnobulb 
and a pressure transmitter. A thermoswitch 
and a pressure switch will light caution panels 
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UH-18 REAR 
AND FIFTH MOUNTS 

UH-18 REAR MOUNT DIAGRAM 

~~ 
05 

. (; _., 6 

, 

LIFT LINK AND PYLON MOUNT - TYPICAL FOR 
UH- lA MAIN MOUNTS AND UH-1 B FORWARD MOUNTS. 

1 . Fuselage Beam 9. Fifth Mount 
2. Lift Link 10. Support Fitting 
3. Transmission Support Case 11. Support Beam 
4. Spacer 12. Protective Boot 
5. Retaining Bolt 13. Filler 
6. Shouldered Washer 14. Boot Support Bushing 
7. Mount Assembly 15. Mount Bolt 
8. Pylon Support 16. Friction Damper 

204040-33 

figure 1-9. Transmission pylon mounts and lift link 

7-19 



CHAPTER 7 
SECTION IV 

7-20 

TO / 

MANIFOLD _/' 
(UH-IA) 

TO 
COOLER --~ 
(UH-1B\ 

JET4l 

TM 55-1520-211-20 

JET 8 (UH-1B) 

PRESSURE 
GAGE 

JET 2 (AND TWO AUXILIARY 
JETS ON HU-1B) 

SCUPPER 

RELIEF 
VALVE (50 PSI) 

TEMP 
IND 

CODE 

O01LsuPPLY 

I !'.{ ; ] PRESSURE 
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204040-BtC 

Figure 7-10. Transmission oil system schematic 
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lettered "XMSN OIL HOT" or "XMSN OIL 
PRESS" (low) if these conditions occur. Oil 
system servicing and drain provisions are main­
ly accessible from right side of transmission. 
Oil level sight gages on sump case can be 
checked from outside right transmission cowl­
ing through fire access door, using nearby 
push-button switch for lighting. Open cowling 
for access to oil filter on support case, or to 
oil filter, pump screen, and magnetic plug on 
sump case. Transmission drain valve is under 
sump, discharging overboard at left aft under 
fuselage. Transmission oil cooler drain valve on 
UH-lB helicopters is located in bottom of main 
fuselage compartment and can be reached 
through door at right aft below engine. Trans­
mission oil systems for all models are essential­
ly similar in operation and arrangement. (See 
figure 7-11 and 7-12.) Additional oil jets are 
provided on UH-lB, as well as an external oil 
cooling system with a second oil filter. 

Note 

Do not mistake internal passage plug 
(24, figure 7-11) for drain plug. Do not 
remove internal passage plug. 

7-19. Transmission Primary Oil Filter. All 
models are provided with an oil filter located 
in upper right aft corner of transmission sump 
case. Filter assembly consists of a stack of 
wafer-disc screens assembled with spacers on 
a perforated tube, attached on a body which 
incorporates a bypass valve to allow continued 
oil flow in event screens become clogged. Fil­
ter is mounted into a sump case pocket with 
inlet and outlet through internal passages. A 
cast scupper on sump case is located below fil­
ter mounting pad and connected to overboard 
oil drain line to dispose of any oil spilled when 
servicing filter. 

7-20. Removal - Transmission Primary Oil filter. 
a. Remove nuts and washers from four mount­
ing studs at corners of filter body. 

b. Pull filter from sump case pocket. Allow 
excess oil to drain through scupper, into suit­
able container placed under overboard drain 
outlet at left underside of fuselage. 

7-21. Cleaning - Transmission Primary Oil filter. 
Wash oil filter in dry cleaning solvent (item 
302, table 1-1). If necessary, disassemble 
screens and spacers from tube by removing re­
taining nut and tab washer. Wash parts in dry 
cleaning solvent, (item 302, table 1-1). Dry 
thoroughly with filtered compressed air. Reas­
semble screens, spacers, tab washer and re-

taining nut on tube of filter body. Tighten un­
til screens do not turn on tube, and bend 
washer tab against side of nut. 

7-22. Inspection - Transmission Primary Oil fil­
ter. Inspect gasket for damage, leakage, and dis­
tortion. 

7-23. Repair or Replacement-Transmission Prim­
ary Oil filter. Replace gasket if leaking, dam­
aged or distorted. 

7-24. Installation - Primary Oil filter. Insert fil­
ter into sump case pocket. Secure with thin 
aluminum alloy washer next to filter body, thin 
steel washer, and nut on each mounting stud. 
Tighten nuts evenly. 

llJ 7-25. Transmission External Oil Filter. 
A second oil filter is installed in conjunction 
with transmission oil cooler on UH-lB helicop­
ters. (See figure 7-12.) This filter is bracket­
mounted at right side of transmission main 
case, and is connected to external oil line be­
tween cooler and pressure relief valve mani­
fold. Unit contains a pleated-paper type filter 
element, and incorporates a bypass valve set 
to open at 18 to 22 psi to assure oil flow if fil­
ter element should become clogged. 

llJ 7-26. Removal-Transmission External Oil fil­
ter. a. Open cowling at right side of transmis­
sion. 

b. Remove filter element for inspection or re­
placement. 

Note 

Replace external filter element every 
100 hours. 

(1) Place suitable container below filter to 
catch trapped oil. 

(2) Open V-band clamp. 

(3) Remove filter body downward. 

( 4) Remove filter element. 

c. When necessary, remove filter head assem­
bly or head and mounting bracket. 

(1) Disconnect inlet hose and outlet tube 
from fittings of filter head, draining trapped 
oil into container. Cap open lines. 

(2) Remove lockwire and four bolts with 
washers to detach filter head from bracket. 

(3) If necessary to replace bracket, de­
tach by removing four bolts with nuts and 
washers at flange of ring gear case. 
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VIEWA 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 

Oil Line Tube 
Oil Manifold 
Jet No. 3 
Temperature Bulb 
Pressure Relief Valve 
Thermoswitch 
Transfer Tube 
Retainer 
Adaptor 
Jet No. 5 
Jet No. 2 
Jet No. 1 
Breather 
Pressure Switch 
Pressure Transmitter 
Jet No. 6 

Figure 1-11 . Transmi11ion oil system UH- 1 A (Sheet 1 of 2J 
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17. Oil Filter 
18. Sump Case 
19. Outlet Fitting 
20, Jet No. 4 
21. Oil Pump 
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22. Sump Drain Valve 
23. Scupper Drain TUbe 
24. Internal Passage Plug 
25. Pump Screen 
26. Magnetic Plug 
27. Sight Gage 
28. Filter Scupper 

RIGHT SIDE VIEW 
OF SUMP CASE 

Figure 1-11. T!ansmi11ion oil system UH-1 A (Sheet 2 of 21 
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Figure i-12. Transmi11ion oil system UH-18 (Slteet 1 of 2) 
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FROM SUMP OUTLET 
(SEE26) 

. OIL COOLER INSTALLATION 

1. Drain Valve 
2. Drain Coupling 
3. Sump 
4. Scupper 
5. Filter 
6. Filler Cap 
7. Mainifold Inlet 
8. Jet No. 3 
9. Temperature Bulb 

10. Pressure Relief Valve 
11. Jet No. 7 
12. Thermoswitch 
13. Jet No. 2 
14. Jet No. 5 
15. Jet No. 1 
16. Breather 
17. Pressure Tap Manifold 
18. Jet No. 8 

.-----.•► TO EXTERNAL FILTER 
(SEE 20) 

' \ 
' 

\-.>s-· . 

19. Auxiliary Jet No. 2 

,_ ENGINE OIL 
COOLER (REF) 

20. Filter Inlet Hose (to 33) 
21. External Filter 
22. Pressure Switch 
23. Jet No. 6 
24. Pressure Transmitter 
25. Jet No. 4 
26. Sump Outlet 
27. Oil Pump 
28. Coupling (Station 154 at deck) 
29. Thermal Valve Assembly 
30. Bracket 
31. Cooler Drain Valve 
32. Transmission Oil Cooler 
33. Coupling (Station 140 on Right­

hand Pylon Support) 
34. Clamp 
35. Stiffener Bracket 

figure 7-12 . Transmission oil system UH-18 (Sheet 2 of 2J 
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H 7-27. Cleaning - External Oil Filter. Clean 
filter body, and head assembly if removed, with 
dry cleaning solvent (item 302, table 1-1). Dry 
thoroughly with filtered compressed air. 

7-28. Inspection - External Oil Filter. a. Inspect 
mounting bracket for cracks or damage. 

b. Inspect O-rings for damage or deteriora­
tion. 

7-29. Repair or Replacement - External Oil Fil­
ter. a. Replace mounting bracket if cracked or 
damaged. 

b. Replace O-rings that are damaged or de­
teriorated. 

H 7-30. Installation - External Oil Filter. a. Re­
install bracket and filter head, if removed. 

(1) Attach bracket on ring gear case 
flange at right side by installing four bolts. Use 
thin aluminum alloy washer next to main case 
flange on each bolt, and thin steel washers un­
der bolt head, between bracket and case, and 
next to nut. 

(2) Position filter head under bracket, 
with outlet aft, and install four bolts with 
washers. Lockwire heads in parts. 

(3) Connect hose between coupling on 
right pylon support and inlet elbow on filter 
head. Connect tube between filter head outlet 

JET 

union and inlet elbow on pressure relief valve 
manifold. 

b. Install filter element and body. 

(1) Install O-ring on boss in bottom of fil­
ter body. 

(2) Place filter element in body, seated 
firmly on boss. 

(3) Install O-ring around upper lip of 
body, next to flange. 

(4) Install O-ring around center boss in 
underside of filter head. 

(5) Install body assembly into filter head, 
pressing upward to seat. 

(6) Install V-band clamp around mating 
flanges of filter head and body. Tighten nut 
with 50 inch-pounds torque. 

7-31. Transmission Oil Jets. (See f i g u r e s 
7-11 and 7-12.) Jet assemblies are installed 
from exterior of transmission at various points, 
passing through walls of internal passages 
which carry oil under pressure, and extend in­
side transmission case to deliver aimed sprays 
of oil on gears and bearings. Each jet is iden­
tified to its mounting port by matching stamped 
numerals, and attaching screw hole indexes the 
jet spray direction. The first four jets are num­
bered in order of location from top downward 
on transmission, others were numbered as 
added by design modifications. 

LOCATION 
AND FUNCTION 

No. 1 At right aft on top case. Sprays mast upper bearing, mast 
driving spline area, and upper-stage planetary pinion bear­
ings. 

r.J No. 2 

tJ No. 2 

No. 3 
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On UH-lA, at right aft on planetary spacer case. Sprays 
pinion bearings and gears of both planetary stages. 

On UH-lB, on housing at right aft on ring gear case, with 
two auxiliary jets fed by external tubes and located 120 de­
grees apart on ring gear case. Same functions as on UH-lA. 

On bottom of oil manifold at right aft on main case. Sprays 
input bevel gears (leaving mesh) and delivers oil to No. 6 jet 
inside case. 
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LOCATION 

AND FUNCTION 

No. 4 On left side of sump case. Lubricates accessory drive gears 
and tail rotor drive quill. 

No. 5 Left aft on main case, beside input drive quill. Lubricates in­
put quill gears entering mesh. 

No. 6 Right side on main case, near oil manifold. Receives oil from 
No. 3 jet inside case. Sprays inboard of input drive quill, and 
through end of gear to lubricate bearings of freewheel coup­
ling. 

□ No.7 On UH-lB Serial No. 61-686 and subsequent, top of oil mani­
fold at right aft on main case. Lubricates bearings of internal 
gear quill which is driven by input drive gear quill. 

Note 

On UH-lB Serial No. 60-3546 through 
60-3619, an oil tube serves same func­
tion as No. 7 jet. However, this tube 
extends only through inner wall of oil 
manifold and is not externally visible 
or accessible with manifold in place. 

□ No. 8 Right rear side of upper mast bearing retainer plate. Pro­
vides additional lubrieation for upper mast bearing assembly 
and mast driving spline area. 

7-32. Re moval - Transmission Oil Jets. a. Re­
move any jet, except No. 7 or auxiliary jets 
of No. 2, as follows: 

Caution 

Pull jet from case using care to avoid 
damage to jet. Do not pry jet from 
case. 

(1) Cut lockwire between two screw heads 
on jet. Loosen both screws, but remove only 
the one screw which secures mounting plate 
of jet to case. 

(2) Pull jet tube, with O-ring seals, from 
case. Exercise care to avoid bending. Cover 
open port to prevent contamination. 

□ b. On UH-lB Serial No. 61-686 and subse­
quent, remove auxiliary jet of No. 2 as follows: 

(1) Disconnect oil tube from jet. Cap open 
end of tube. 

(2) Remove lockwire and screw through 
jet mounting plate. 

(3) Pull jet, with O-ring, from housing. 
Cover open port. 

□ c. Remove No. 7 jet as follows: 

(1) Remove pressure relief valve from oil 
manifold. (Refer to paragraph 7-38.) 

(2) Remove jet as in step a. above. 

□ d. Remove No. 8 jet as follows: 

(1) Disconnect tube assembly from jet 
and cap or cover open end of tube. 
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(2) Cut lockwire and remove screw from 
jet mounting plate. 

(3) Remove jet and O-ring from port and 
cover opening. 

7-33. Cleaning - Transmission Oil Jets. a. Re­
move O-ring seals. Also remove screw, with 
seal, from outer end of jet (except auxiliary 
No. 2 jets on UH-lB, Serial No. 61-686 and 
subsequent) to p e rm i t thorough cleaning, 
drainage and inspection. 

b. Wash in dry cleaning solvent, (item 302, 
table 1-1). A suitable brush can be used. Drain 
and dry with filtered compressed air. Be sure 
all nozzle openings are clear. 

c. Install screw, with seal, in outer end of 
tube. 

7-34. Inspection - Transmission Oil Jets. a. In­
spect O-rings for damage and serviceability. 

b. Inspect jets for serviceability. 

7-35. Repair or Replacement- Transmission Oil 
Jets. Replace damaged or unserviceable O-rings; 
unserviceable jets. 

7-36. Installation-Transmission Oil Jets. a. Un­
cover mounting port. Check matching numerals 
beside port and on jet. 

b. Install O-ring seals on jet tube in grooves 
at each side of inlet slot. 

c. Insert jet, align lug, and secure to case 
with screw. Lockwire with head of screw in­
stalled in end of jet tube. 

(1) For No. 3 jet, use bolt for attach­
ment, with bracket for electrical harness clamp 
installed under bolt head. 

□ (2) On UH-lB Serial No. 61-686 and sub­
sequent, connect oil tubes to auxiliary No. 2 
jets. Lockwire attaching screw to elbow fitting 
next to tube connector nut. • 

7-37. Transmission Oil Manifold Assembly. 
(See figures 7-11 and 7-12.) An oil manifold 
assembly on right aft side of transmission main 
case is provided with a relief valve to regulate 
system pressure, a thermobulb for oil tempera­
ture indicator and a thermoswitch for caution 
panel. An external line from sump delivers oil 
into manifold to be distributed through vari­
ous outlets. Pressure relief valve, which is ad­
justable spring loaded type, allows some oil 
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to bypass through a port on inner face of mani­
fold into main case interior. An outlet at top 
of manifold delivers oil through an external 
tube to upper part of system. No. 3 oil jet is 
mounted through lower end of manifold. On 
UH-lA an external tube delivers oil to input 
drive quill area. On UH-lB, a second port on 
inner face of manifold supplies internal pass­
ages leading to input drive quill bearings. Also 
on UH-lB, manifold has either a hidden oil tube 
or No. 7 oil jet extending into main case. 

7-38. Removal - Pressure Relief Valve. Cut lock­
wire and unscrew relief valve from oil manifold 
assembly. 

7-39. Inspection Pressure Relief Valve. a Check 
relief valve for malfunction. (Ref er to para­
graphs 7-3 and 7-4.) 

b. Inspect O-rings for damage and service­
ability. 

c. Check threads for damage. 

7-40. Repair or Replacement - Pressure Relief 
Valve. a. Adjust pressure relief valve as neces­
sary. (Refer to paragraph 7-54.) 

b. Replace relief valve if malfunctioning or 
adjustment cannot be made. 

7-41. Installation - Pressure Relief Valve. a. In­
stall O-ring on valve. 

b. Install valve in oil manifold. 

c. Lockwire separately from valve to ther­
moswitch. 

7-42. Removal - Thermobulb. a. Remove lock­
wire and disconnect electrical connector. 

b. Remove two lockwires and unscrew ther­
mobulb from oil manifold. Remove gasket. 

7-43. Inspection - Thermobulb. a. Check thermo­
bulb for d·amage and serviceability. 

b. Inspect gasket for damage and service­
ability. 

7-44. Repair or Replacement - Thermobulb. a. Re­
place thermobulb if damaged or unserviceable. 

b. Replace gasket if damaged or unservice­
able. 
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7-45. Installation - Tltermobulb. a. Lubricate 
threads and gasket with transmission oil and 
install gasket on thermobulb. 

b. Install thermobulb in oil manifold. Lock­
wire to adjacent bolt head on manifold and to 
pressure relief valve. 

c. Connect and lockwire electrical connector. 

7-46. Removal - Tltermoswitclt. a. Disconnect 
electrical leads from thermoswitch terminal. 

b. Remove lockwire and unscrew thermo­
switch from oil manifold. Remove gasket. 

7-47. Inspection - Tltermoswitclt. a. Check ther­
moswitch for damage and serviceability. 

b. Inspect gasket for serviceability. 

7-48. Repair or Replacement - Tltermoswitclt. a. 
Replace thermoswitch if damaged or unservice­
able. 

b. Replace gasket if damaged or unservice­
able. 

7-49. Installation - Thermoswitch. a. Lubricate 
threads and gasket with transmission oil, and 
place gasket on lower end of thermoswitch. 

b. Install thermoswitch in top of oil mani­
fold, using not more than 12 inch-pounds torque 
on hexagon shoulder of switch body. 

c. Connect electrical leads, using not more 
than six inch-pounds torque on terminal stud 
nut. 

7-50. Removal - Oil Inlet Fitting. a. Disconnect 
oil line tube from fitting. 

b. Unscrew oil inlet fitting from oil manifold 
assembly. Remove gasket. 

7-51. Inspection - Oil Inlet Fitting. a. Inspect 
threads of oil inlet fitting for damage. 

b. Inspect gasket for damage and service­
ability. 

7-52. Repair or Replacement - Oil Inlet Fitting. 
a. Replace oil inlet fitting if unserviceable. 

b. Replace gasket if damaged or unservice­
able. 

7-53. Installation - Oil Inlet Fitting. a. Install 
gasket on fitting. 

b. Install fitting in oil manifold. 

c. Attach hose to oil inlet fitting. 

7-54. Adiustment - Transmission Oil Pressure. 
Spring-loaded bypass relief valve which regu­
lates transmission oil pressure is readily ac­
cessible on manifold at right aft side of main 
case. 

a. If transmission oil pressure indication is 
unsatisfactory during operation with trans­
mission oil temperature stabilized in normal 
range, see trouble shooting chart for possible 
causes. (Refer to paragraph 7-3.) 

b. When required, adjust pressure relief 
valve. 

(1) Remove cotter pin passing through 
holes at top of valve body and slot of valve 
adjusting screw or back off jam nut on end of 
adjusting screw. 

(2) Turn adjusting screw in to increase, 
or out to reduce, indicated oil pressure. 

(3) Align screw slot with nearest set of 
holes and install cotter pin after adjustment, 
or tighten jam nut. 

(4) Recheck oil pressure in operation. 

c. Replace valve assembly if adjustment can­
not be made satisfactory. 

(1) Remove lockwire. Use wrench on hex­
agon shoulder of valve body to loosen and re­
move valve assembly, with 0-ring. 

(2) Check that threads of replaceme.nt 
valve are clean and undamaged. Lubricate 
threads and 0-ring with transmission oil, and 
place 0-ring on valve. 

(3) Install valve in manifold. Lockwire 
separately from valve body to thermobulb and 
thermoswitch. 

(4) Recheck oil pressure in operation. 

7-55. Transmission Oil Pump. (See figure 
7-8) Transmission oil pump is mounted in bot­
tom of sump case. Pump is driven by a splined 
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shaft from an accessory drive gear train, and 
turns clockwise as viewed from drive end. 

7-56. Removal - Transmission Oil Pump. a. Place 
suitable container under outlet of transmission 
oil drain line at left underside of fuselage. 
Drain oil by opening valve under transmission 
sump. 

b. Disconnect drain tubes from valve and 
tee. Provide a container to catch trapped oil 
when pump is removed. 

c. Remove nuts, washers, and drain tee 
bracket from three pump mounting studs. 

d. Pull pump from sump and splined drive 
shaft. When necessary, use threaded puller 
in 1/4-28 UNF tapped hole in boss at center of 
pump body. 

Caution 

Threaded hole is for attaching puller 
to pump. It is not for jack screw. 

7-57. ~leaning-Transmission Oil Pump. Wash 
assembled pump in dry cleaning solvent (item 
302, table 1-1). Drain thoroughly and dry with 
filtered compressed air. 

7-58. Installation - Transmission Oil Pump. Install 
transmission oil pump as follows : 

Note 

If length of spline on oil shaft is % 
inch, proceed as follows. If length of 
spline is % inch, omit steps a., e., 
and g. 

a. Remove tail rotor drive quill. (Refer to 
paragraph 7-107.) 

b. Replace 0-rings in two grooves arou.nd 
oil pump housing, and coa1 0-rings with oil. 

c. Insert pump into sump, engaging shaft in 
splined drive and assist shaft into position by 
inserting hand through tail rotor drive quill 
mounting port. Install studs through housing 
flange. 

Caution 

During installation of the main trans­
mission oil pump it cannot be posi­
tively determined that the drive shaft 
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is engaged inasmuch as the drive 
shaft is loosely mounted in the drive 
quill and can move off center while in­
stalling pump. During installation of 
the main transmission oil pump the 
main rotor should be rotated slowly 
until positive engagement of the 
pump drive shaft is made. 

d. Install washers and nuts on studs, with 
drain tee bracket on forward stud. 

e. Check through the tail rotor drive quill 
mounting port to verify that retaining ring is 
still seated in groove of oil pump drive shaft. 

f. Connect drain line tube to valve and tee. 

g. Install rotor drive quill. (Ref er to para­
graph 7-111.) 

7-59. Transmission Oil Pump Screen. Intake 
screen for transmission oil pump is a wire 
mesh cylinder attached to a threaded plug, ex­
ternally accessible at a marked location on low­
er right of sump case. 

7-60. Removal - Transmission Oil Pump Screen. 
a. Drain oil sump as when removing pump. 
(Refer to paragraph 7-56.) 

b. Remove lockwire from hexagonal plug 
head below cast legend "PUMP SCREEN." Re­
move screen assembly with gasket. 

7-61. Cleaning - · Transmission oil Pump Screen. 
Wash with dry cleaning solvent, (item 302 
table 1-1). Dry with filtered compressed air. 

7-62. Inspection - Transmission Oil Pump Screen. 
Check for metallic particles or other material 
collected on pump screen as indication of oil 
contamination or internal failure of transmis­
sion. Inspect screen for holes or other damage. 

Note 

Refer to paragraph 7-4 and 7-5 for 
additional information. 

7-63. Repair or Replacement - Transmission Oil 
Pump Screen. Replace screen if torn or damaged. 

7-64. Installation - Transmission Oil Pump Screen. 
a. Place new gasket on screen assembly next 

to plug head. 
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b. Insert screen in sump case. Tighten plug 
head 30 to 50 inch-pounds. Lockwire to adja­
cent sump plug. 

7-65. Transmission Magnetic Sump Plug. A 
plug with a magnetic insert located in lower 
right side of sump case, provides means of in­
spection for metal particles in transmission 
oil. This plug is not normally used to drain oil 
from sump, and is self-closing by means of a 
spring-loaded valve which seats when magnetic 
insert is removed. 

7-66. Removal - Transmission Magnetic Sump 
Plug. Cut lockwire from head of small plug 
which is threaded into a larger plug below 
raised identification legend on sump. Unscrew 
and remove smaller plug only. 

7-67. Inspection - Transmission Magnetic Sump 
Plug. a. Check for accumulated metal particles 
on magnet end, as indication of possible exces­
sive wear or parts failure in transmission. If 
such particles are present, further investiga­
tion may be indicated to determine need for 
replacement or corrective action. 

Note 

Refer to paragraph 7-4 and 7-5 for 
additional information. 

b. Inspect O-ring for damage or distortion. 

c. Inspect threads Qn plug for damage. 

7-68. Repair or Replacement - Transmission Mag­
netic Sump Plug. a. Replace O-ring on magnetic 
insert if damaged or distorted. 

b. Replace sump plug if threads are dam­
aged. 

7-69. Installation - Transmission Magnetic Sump 
Plug. a. Reinstall magnetic insert in sump plug. 

b. Tighten to 30 to 50 inch-pounds and lock­
wire to sump plug. 

7-70. Chip Detector. UH-lB helicopters Ser­
ial 65-9416 and subsequent, are equipped with 
chip detectors located in the transmission 
sump, 42° gear box and the 90° gear box. Each 
chip detector consist of a single pole of a 
permanent magnet. These units are connected 
to the caution panel segment through a three 
position selector switch. Moving the switch to 
the desired position illuminates the caution 

panel segment if sufficient metal chip have 
been attracted to the magnetic pole of the chip 
detector to complete the circuit between the 
pole and ground. 

Note 

Magnetic plug on earlier helicopters 
can be replaced with chip detector. 
When such replacement is made, chip 
detector will not be connected to ped­
estal caution panel. 

7-71. Transmission Oil Level Sight Gages. 
Visual indication of oil level in transmission is 
provided by two small transparent plastic plugs 
set into right side of sump case, backed by in­
dicator discs with FULL and LOW markings. 

7-72. Removal - Transmission Oil Level Sight . 
Gage. a. Drain oil below gage level. 

b. Remove spiral retaining ring, sight glass, 
O-ring, and indicator disc. 

7-73. Inspection Oil Level Sight Gage. a. Check 
sight gage plastic plugs for oil stain internally, 
cracks or excessive scratches. 

b. Inspect O-ring for damage, deterioration 
or distortion. 

c. Check sight gage for correct indication of 
fluid level. 

7-74. Repair or Replacement - Transmission Oil 
Level Sight Gages. a. Replace sight glass if 
badly oil stained, cracked, excessively scratched 
or if giving erroneous indication of proper oil 
level. 

b. Replace O-ring if damaged, deteriorated 
or distorted. 

7-75. Installation - Transmission Oil Level Sight 
Gage. a. Insert correctly marked indicator disc 
in port, with indexing tab in notch of inner lip. 
Install new O-ring in groove around sight glass. 
Insert glass with flat side out. Install retaining 
ring. 

b. Fill sump with oil. Check for leaks. 

□ 7-76. Transmission Oil Cooler Installa­
tion. (See figure 7-12.) Oil cooler installation 
in transmission oil systetm, on UH-lB heli­
copters, consists of a radiator-type cooler con­
nected through a thermal bypass valve into the 
external line which delivers oil under pressure 

7-31 



CHAPTER 7 
SECTION IV 

TM 55-1520-211-20 

from transmission sump case outlet to oil mani­
fold on main case. Cooler is mounted beside 
engine oil cooler, in bulkhead between cargo­
sling well and main fuselage compartment. 
Thermal bypass valve, which directs oil flow 
past cooler during warm-up or through cooler 
during normal operation, is mounted to brack­
ets on right side of a turbo blower which is 
driven by engine compressor bleed air and 
provides air flow through both oil coolers. A 
cooler drain line with manual valve is pro­
vided. A second oil filter, externally mounted on 
transmission ahead of oil manifold, is used 
with this oil system. 

(] 7-77. Removal - Transmission Oil Cooler and 
Valve. (See figure 7-12.) a. Open door at right 
side of main fuselage compartment for access. 

b. Place suitable container under transmission 
cooler drain line at left underside of fuselage. 
Operate valve, in bottom of fuselage compart­
ment, to drain trapped oil from cooler. 

Note 

Because thermal valve will remain 
closed, lines above valve will contain 
trapped oil after draining cooler. Also, 
cooler may not be fully drained until 
connecting lines are opened. Take pre­
cautions to dispose of trapped oil when 
disconnecting lines. 

c. Disconnect oil tubes from transmission oil 
cooler and bypass valve. Cap open lines and 
fittings. 

d. Remove two bolts with nuts and washers 
and remove screw with nut and washer from 
clamp to detach bypass valve body from brack­
et. Remove valve assembly. 

e. Remove turbo blower and duct of engine 
oil cooler installation. 

f. Remove two pairs of bolts which secure 
transmission oil cooler to engine oil cooler 
at top and bottom flanges. 

g. Enter cargo-sling well to remove four 
bolts with washers which secure transmission 
oil cooler to right side flange of bulkhead open­
ing. Tilt cooler aft and remove from bulkhead. 

7-78. Cleaning - Transmission Oil Cooler and 
Valve. Clean air passages of oil cooler core, re­
moving duct as necessary, in accordance with 
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inspection requirements or as frequently as 
operating conditions warrant. 

7-79. Inspection - Transmission Oil Cooler and 
Valve. a. Inspect lines, fittings and gaskets for 
damage and serviceability. 

b. Inspect support for damage. 

c. Inspect oil cooler and thermal valve for 
damage or malfunction. 

d. Inspect air passages of oil cooler core for 
cleanliness or clogging. 

(] 7-80. Repair or Replacement - Transmission 
Oil Cooler and Valve. a. Replace unserviceable 
lines, fittings, gaskets, or support if damaged 
or unserviceable. 

b. Replace oil cooler or thermal valve as as­
semblies for damage or malfunction. 

Note 

In event of transmission internal fail­
ure, replace cooler and flush out all 
connecting lines and fittings thoro­
ughly, using solvent, (item 302, table 
1-1). Dry with filtered compressed air. 

c. Replace unions, elbow and reducer con­
nected to the valve body and the O-ring pack­
ing at the elbow connected to the bottom of 
the oil cooler. 

(] 7-81. Installation - Transmission Oil Cooler 
and Valve. (See figure 7-12.) Install transmis­
sion oil cooler and valve as follows : 

Note 

When reinstalling the transmission oil 
cooler and valve, replace the unions, 
elbow and reducer connected to the 
valve body, as well as the O-ring pack­
ing which acts as a seal at the elbow 
connected to the bottom of the oil 
cooler. (Refer to paragraph 7-80.) 

a. Install fittings on oil cooler. 
(1) Assemble gasket, flange, and elbow 

pointing aft on inlet at upper right side of cool­
er, secured by nuts and washers on four studs. 

(2) Assemble gasket, flange, and elbow 
pointing up and aft on outlet at lower right 
side of cooler in same manner. 
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(3) Install elbow, with nut and packing, 
in drain port at bottom of cooler with elbow 
pointing to right. 

b. Position cooler in bulkhead opening from 
aft side. Secure to engine oil cooler with two 
pairs of bolts, nuts and washers at top and 
bottom of mating flanges. 

c. Install four bolts, with thin washers under 
heads, through slotted holes of forward cooler 
flange in plate-nuts of bulkhead flange. 

d. Reinstall turbo blower and duct. 

e. Check installation of thermal valve sup­
port bracket (30) on bolts through flanges of 
cooling fan at upper right side. 

f. Install thermal valve assembly (29) and 
connect oil lines as follows: 

(1) Position valve assembly (29) with 
valve at bottom and flat side of valve body 
against support bracket (30). 

(2) Install two bolts from right-hand side 
through support bracket (30) and valve body. 
Use thin aluminum alloy washers next to valve 
body on each side. Loosely install nuts. 

Note 

Elongated mounting holes in support 
bracket (30) permit slight movement 
of the valve assembly (29) to facili­
tate connection of oil lines. 

(3) Install oil line between cooler outlet 
elbow and lower fitting on front of valve as­
sembly (29). 

(4) Install oil line between upper fitting 
on front of valve assembly and inlet elbow on 
top, right-hand side of oil cooler (32). 

(5) Position clamp (34) on inlet fitting at 
top of valve assembly (29). 

(6) Install oil line between deck fitting at 
left forward corner of compartment above oil 
cooler (32) and inlet fitting on top of valve 
assembly (29). 

(7) Connect oil line extending through 
bulkhead at right of oil cooler (32) to outlet 
elbow on aft side of valve assembly (29). 

(8) Tighten bolt, washers, nut combina­
tion securing valve assembly (29) to support 
bracket (30). 

(9) Position valve assembly stiffener 
bracket (35) between clamp (34) and cooling 
fan with elongated hole in bracket positioned 
to· clamp. Attach bracket to cooling fan with 
existing hardware. Attach stiffener bracket 
(35) to clamp (34) with screw. washer and nut. 

Note 

Elongated holes in thermal valve sup­
port bracket (30) and valve assembly 
stiffener bracket (35) permit neces­
sary adjustment to insure a non­
stressed positioning of parts. 

g. During first ground run after installing 
cooler, check for oil leaks and for need to add 
oil because of filling empty lines and cooler. 

Caution 

Cooler and long vertical connecting 
lines should be filled with oil to ex­
tent possible during reinstallation. 
Shut down and check oil after short 
period of operation, to avoid possibil­
ity of sump oil supply being taken 
into an unfilled external system. 

7-82. Main Rotor Mast. (See figure 7-13). 
The main rotor mast assembly is a tubular 
steel shaft fitted with two bearings, which 
support it vertically in the transmission. Mast 
driving splines are engaged with transmission 
upper stage planetar:v gear providing counter­
clockwise rotation as viewed from above. 
Splines on upper portion of mast provide mount­
ing for main rotor and control assemblies. 

7-83 . Removal - Main Rotor Mast Assembly. 
a. Open right and left forward cowl seC'tions 
to latched positions above cabin roof. 

b. Erect maintenance hoist on left si<le of 
service deck, with legs secured hy pins through 
deck fittings. 

a (1) On UH-lA. uge Tl01399, TlOHlO, T-
101-111 or T10H12 hoist. 

g (2) On UH-1 B. use TlOH 11 hoist. 
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1. Cover Nut 
2. Mast 
3. Shield 
4. Retainer Plate 
5. Seal 
6. Shim 
7. Lock-Ring 
8. Retaining Nut 
9. Liner 

10. Upper Bearing 
Assembly 

11. Retaining Nut 
12. Lower Bearing 

Inner Race 

PEEL SHIM FOR 
0.001 TO 0.004 PINCH 
ON BEARING----r 

--0 

2000 TO 2500 FT /LB 
TORQUE----• ~ 

t· -~ 

SO TO 100 FT /LB 
1
~ 

TORQUE----►~--® 

204010-548 

Figure 1-13. Disassembled view of mast assembly 
(UH-1 B serial no. 63-8500 and subsequentJ 
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c. Remove UH-lA dynamic components as 
follows: 

(1) Stabilizer bar assembly (refer to para­
graph 8-22). 

(2) Main rotor hub and blade assembly 
(refer to paragraph 8-6). 

(3) Stabilizer bar dampers (refer to para­
graph 8-28). 

(4) Swashplate and support assembly (re­
fer to paragraph 8-35). 

d. Remove UH-lB, Serial No. 60-3546 
through 64-14100 dynamic components as fol­
lows: 

(1) Stabilizer bar (refer to paragraph 8-
69). 

(2) Main rotor hub and blade assembly 
(refer tfi> paragraph 8-51). 

(3) Stabilizer bar dampers (refer to para­
graph 8-74). 

(4) Swashplate and support assembly (re­
fer to paragraph 8-81). 

e. Remove UH-lB, Serial No. 64-14101 and 
subsequent (540 rotor) dynamic components as 
follows: 

(1) Stabilizer bar (refer to paragraph 8-
106). 

(2) Main rotor hub and blade assembly 
(refer to paragraph 8-97). 

(3) Dynamic stops (refer to paragraph 8-
111). 

(4) Stabilizer bar dampers (refer to para­
graph 8-116). 

(5) Scissors and sleeve assembly and fric­
tion collet (refer to paragraph 8-120). 

(6) Swashplate and support assembly (re­
fer to paragraph 8-123). 

f. Reinstall nut on top on mast, and attach 
hoist. 

g. Remove nuts and washers which secure 
mast upper bearing retaining plate on 10 studs 
of transmission top case. 
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PLATE 

SEARING LINER 

DIAL INDICATORS SHOULD BE ALIGNED 
EXACTLY OPPOSITE. 
LIMITS: 
0.040 AXIAL AND 0,012 RADIAL. ( IF BOTH 
INDICATORS SHOW SAME TRAVEL) 

THIS CHECK MUST BE PERFORMED ON 
BENCH. 

MAST 

DIAL 
-INDICATOR 

TO TAKE CORRECT READING, PUSH UP AT 
POINTS A AND B, INDICATED BY ARROWS, 
WITH BOTH INDICATORS READING THE 
SAME. HAVE MAN ZERO INDICATORS, THEN 
PULL DOWN AT ARROWS, EQUALIZING 
READING ON BOTH INDICATORS TO INDI­
CATE 3EARING AXIAL PLAY. 

Figure 1-14. Mast bearing axial play check 

Note 

All ships that have completed MWO 
55-1520-211-34/25 and UH-lB ships 
No. 63-8500 and subsequent must dis­
connect oil line from pressure mani­
fold to No. 8 jet before lifting mast 
from transmission. 

h. Lift and guide mast carefully out of trans­
mission. Immediately install a cover on top 
of transmission. 

i. Place mast assembly in suitable stand. 

7-84. Checking - Upper Searing On Mast As­
sembly. With mast assembly removed from 
transmission and set up on a bench or suit­
able support, the upper bearing should be 
checked for axial and radial play within toler­
ances and by methods stated below. No devia­
tion is permissible from these tolerances on an 
installed bearing. 

a. Determine part number of bearing from 
maintenance records. 

b. Measure total axial play of bearing by 
using two suitable dial indicators. To make 
this measurement accurately, at least two per­
sons are required. 

(1) Set up two dial indicators in contact 
with flange of bearing retainer plate 180 de­
grees apart on mounting hole circle. (See figure 
7-14.) 

(2) Apply pressure in one direction par­
allel to mast at both indicator locations on re­
tainer plate, keeping indicator readings equal. 
While holding equal pressure, zero indicators. 

(3) Apply pressure in opposite direction 
keeping indicators equal. 

(4) Record total indicated axial play, 
which shall not exceed 0.026 inch if mast is 
equipped with 204-040-136-5 bearing or 0.040 
inch with -7 bearing. 

c. Measure radial play by using one dial in­
dicator. Maximum allowable is 0.008 inch for 

· 204-040-136-5 bearing or 0.012 for -7 bearing. 
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7-85. Cleaning - Mast Assembly. Wash all parts 
of mast assembly with cloth moistened in dry 
cleaning solvent (item 302, table 1-1). Do not 
allow solvent to contact seal. Dry with filtered 
compressed air. 

Note 

Use sharp edged plastic tool to scrape 
the pro-seal from retainer plate ( 4, fig­
ure 7-13). Do not scratch plate. 

7-86. Inspection - Mast Assembly a. Visually 
inspect mast for wear or damage and condition 
of bearings. Inspect retainer plate for corrosion 
in area of seal seat. Any pitting corrosion is 
reason for replacement. 

Note 

All ships that have completed MWO 
55-1520-211-34/25 and UH-lB ships 
No. 63-8500 and subsequent, inspect oil 
jet and oil passage of the retainer 
plate. 

b. Inspect mast parts for circumferential 
and transverse scratches, with particular at­
tention to mast radius just above upper bear­
ing assembly and to tapered section between 
thrust bearing and lower bearing inner race. 
Scratches exceeding 0.010 depth will require re­
placement of the assemt>ly. 

7-86A. Inspection - Sleeve Assembly (UH- 1 B 
Serial No. 64-14101 and subsequentJ. a. Remove 
saf etywire securing boot above collective sleeve 
friction assembly. Slide boot up mast to clear 
work area. 

b. Disconnect collective system boost cylinder 
to collective lever push-pull tube. Move collec­
tive levers to expose sleeve. 

c. Use soft carbon pencil' to lay out reference 
marks 90° apart, four places, along entire length 
of sleeve. 

d. Use standard three to four inch microme­
ter to check sleeve for taper and out-of-round 
over full length using reference marks. Maxi­
mum allowable taper or out-of-round is 0.007 
inch in areas shown on figure 7-14A. 

7-868. Repair or Replacement- Sleeve Assembly 
(UH-18 Serial No. 64-14101 and subsequentJ. If 
allowable tolerances permitted in paragraph 
7-86A are exceeded, replace mast assembly. 

I -, a --! I 
I 

. . . . . 
' 
' 
' ' 

' ' I ' ' ' ' 
' ' ' ' ' 

Li 
q_ 
I 
I 

MAST ASSY 

./✓- SLEEVE ASSY 

T 
3.50 MAX. TAPER 

0.005 - 0.007 l
THISAREA 

MAX.OUT 
OF ROUNi:> 
0.005 - 0.007 

540011-26 

Figure 7-14A. Sleeve assembly inspection criteria 

7-87. Repair or Replacement - Mast Assembly. 
a. Dress splines with fine India stone, if nec­
essary to blend out burrs, small nicks or 
scratches. 

b. Polish out scratches, not exceeding 0.010 
inch depth, with crocus cloth (item 401 table 
1-1), blending repair area with surrounding 
area. 

c. On areas above bearing, apply spray coat 
of zinc chromate primer (item 119, table 1-1) 
to repair area, followed by a thin coat of alum­
inum lacquer. 

d. Replace all unserviceable parts. 

e. Keep parts of upper bearing in matched 
set by serial number etched on outer race and 
on both halves of inner race. Lower bearing 
is not serialized and parts may be interchanged 
between sets. 

7-88. lubrication-Mast Assembly. Lubricate all 
bearings and surfaces of mating parts on re­
assembly with oil (item 2, table 1-1). Use cor­
rosion preventive compound (item 315, table 
1-1) on mating threads of dissimiliar metals. 
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7-89. Installation - Mast A11embly. (See figure 
7-15.) a. Prior to installing mast assembly into 
the transmission, a dimensional check between 
the upper surface of the case and the upper 
surface of the adapter shall be performed. 
Dimensions must conform to dimensions shown 
in figure 7-16 to preclude the possibility of 
damage to the planetary assemblies during mast 
installation. 

b. Perform dimensional check by placing a 
straight edge, such as a 12 inch scale, across 
the opening in the top case. Measure from the 
bottom surface of the straight edge to top 
surface of the adapter. (See figure 7-16.) 

c. If dimensions are less than those specified, 
(2.677 minimum for UH-lA and 2.570 inch 
minimum for UH-lB), examine upper lower 
sun gear in planetary assemblies to determine 
if the tangs of the planetary support liner are 
disengaged from mating slots in liner. 

d. If the tangs are disengaged, a gap be­
tween these two items of approximately 3/16 
inch will exist. If gap exists, re-index these 
two liners by inserting the hands into adapter, 
palms outboard, lift the adapter slightly and 
rotate until the liners are correctly indexed. 

Warning 

Exercise caution during re-indexing 
to prevent injury to finger tips. 

e. Check that mast is clean and that bear­
ing assemblies are serviceable and properly 
secured. 

f. Install nut on top of mast and attach 
hoist. 

g. Uncover opening at top of transmission. 

h. Lift mast to position directly over trans­
mission opening. Lower carefully, guiding 
lower end into bearing. Turn upper bearing re­
taining plate, before engaging on studs and 
dowels of transmission case, to correct posi­
tion according to "FWD" arrow etched on plate. 

e-<D 

1. Mast Nut 
2. Mast 
3. Upper Bearing Assembly 
4. Lower Bearing Race 
5. Transmission 
6. Oil Hose for No. 8 Jet 
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Figure 7-15. Mast assembly(Uff-JB 
Serial No. 63-8500 thru 64-141 OOJ 
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2.677" MIN, DIM. FOR UH-lA 

2,570" MIN. DIM. FOR UH-18 

TRANSMISSION 

FiguN 7-16. Seating of upper planetary assemblies 

i. Install a thin aluminum alloy washer, a 
thin steel washer, and nut on each of ten studs. 
Tighten nuts evenly. 

Note 

All ships that have completed MWO 
55-1520-211-34/25 and UH-lB ships 
No. 63-8500 and subsequent, attach 
oil line from pressure manifold to No. 
8 jet. 

j. After completion of the mast installa­
tion, the transmission should be rotated by 
hand to make sure that there is no binding or 
unusual noise. 

7-90. Packaging Mast A1Hmbly for Storage or 
Shipping. a. Clean and dry mast assembly in 
accordance with MIL-P-116. 

b. Apply corrosion-preventive compound 
(item 315, table 1-1), to all exposed exterior 
steel surf aces. 

c. Apply a coat of oil, (item 17, table 1-1) 
to interior surface of mast. 

d. Wrap assembly in grease proof barrier 
material, (item 506, table 1-1) and secure 
with pressure-sensitive tape (item 402, table 
1-1). Shape wrapper to contour of assembly. 

e. Place wrapped assembly in metal con­
tainer, and align to fit bottom contoured 
cushion. 

f. Place 15 eight-unit bags and one four-unit 
bag (total 124 units) of desiccant, (item 316. 
table 1-1) in container. 

g. Attach top half of container in place, 
aligning top contoured cushion with mast as­
sembly. 

h. Bolt top securely so as t.o obtain a mois­
ture vapor proof closure. 

7-91. Input Drive Quill. (See figure 7-17.) 
An -input drive qufll equipped with a freewheel 
coupling is located on aft side of transmission 
main case section. Engine torque is transmitted 
through main drive shaft t.o this input quiH, 
which drives transmission gear trains. Free­
wheel clutch in drive quil1 coupling operates 
automatically, engaging to allow engine to drive 
rotor or disengaging the idling engine during 
autorotational descent. 

7-92. lemoval - Input Drive Quill. (See figure 
7-17.) a. Open forward cowling at left side of 
transmission. Remove access sections at upper 
left side of air intake baffle and screen. 

b. Remove main drive shaft. (Refer to para­
graph 7-8.) 

c. Remove nuts and washers from mount­
ing studs around flange of input drive quill. 

d. Pull input drive quill from transmission 
case, using T101308 jackscrews as necessary 
through three tapped holes in mounting flange. 

Note 

After removing quill, secure seal 
housing ring to mounting flange to 
avoid damage in handling. On quills 
supplied as spares, three short screws 
are installed in jackscrew holes for 
this purpose. 

llJe. On UH-lB, remove oil tube installed at 
lower left of input drive mounting port to con­
nect internal passages in quill flange and in 
main case. 

7-93. ln1pedlon - Input Drive Qulll. a. Inspect 
O-ring packings on drive quill sleeve and oil 
tube for leakage, damage and serviceabihty. 
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SHIPPING SCREWS (3 PLACES) 

204040-77A 

Figure 1-11. 1'lplcal Input drive quill fUH-18 
sltownJ 

b. Inspect quill assembly for excessive wear, 
chipped teeth or corrosion. 

7-94. lepalr or leplacement- Input Drive Quill. 
a. Replace 0-ring packings on drive quill sleeve 
as necessary to prevent oil leakage. On UH-tB~ 
also replace O-ring packings as necessary on 
oil tube. 
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b. Replace input drive quill as a complete 
assembly when quill does not meet inspection 
requirements. 

7-95. lnsfallafion - Input Drive Quill. a. Uncover 
mounting port on aft side of transmission main 
case section. 

Nole 

Be sure that mating surfaces of case 
and quill are clean. 

llJb. On UH-lB, install an 0-ring packing on 
each end of oil tube, and one in eacli of the 
two outside external grooves on the sleeve. In­
sert end of tube into main case at lower left 
sfde of input drive mounting pad. 

c. Remove generator and generator drive 
quill. (Refer to paragraph 7-97.) 

d. Cut a rubber plug slightly larger than 
th~ diameter of the roller bearing inner race 
on the inboard end of the input pinion. Insert 
a 3/32 inch cotter pin through center of rubber 
plug and through a washer. Bend legs of cot­
ter pin back against washer and plug. Attach 
a piece of light chain, or ¼ inch nylon cord, 
approximately two feet long, to the eye of 
the cotter pin. 

e. Position. the rubber plug in the roller bear- . 
ing, from the inside of the transmission, in 
such a manner that the rollers are held out 
against the outer bearing outer race. Chain, or 
nylon cord, to extend outside transmission 
through generator quill port. 

Note 

When inserting input drive quill ex­
ercise care to engage gear teeth prop­
erly to avoid damage. 

f. Heat the main case at the input drive quill 
mounting port with a heat lamp until quill can 
be installed. 

g. Exercise care to engage gear teeth and 
to align nose of pinion into roller bearings as 
quill is installed. 

Note 

Do not tap on freewheeling race. 

h. Insert input drive quill into mounting 
port and remove rubber plug through genera­
tor drive quill mounting port. On UH-lB, care­
fully insert end of oil tube into mating hole 
of seal ring while guiding mounting studs 
through sleeve flange. 
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i. Install washers and nuts on mounting 
studs and tighten evenly. Use thin aluminum 
washer next to seal ring flange, and standard 
steel washer next to each stud. 

Note 

Check for backlash between mating 
teeth by slight back and forth move­
ment of quill coupling until metal to 
metal contact is felt and heard. Back­
lash must be evident. 

j. Install generator drive quill and generator. 
(Refer to paragraph 7-100.) 

Ok. On UH-lB, fill cavity between oil tube 
and case with suitable putty to prevent possi­
ble trapping of water and dirt. 

7-96. Generator Drive Quill. Drive quill for 
28 volt DC electrical system generator is lo­
cated on ·left side of transmission main case. 
(See figure 7-8.) This quill is driven from 
input bevel gear train, at same speed as in­
put to transmission. 

7-97. Removal - Generator Drive Quill. a. Open 
cowling at left side of transmission. 

b. Remove generator. 

c. Remove lockwire and six bolts, with 
washers, around flange of drive quill sleeve. 
Use three T100929 jacking screws through 
tapped holes of flange to pull drive quill from 
transmission case port. Cover port immediately. 

7-98. Inspection - Generator Drive Oulll. a. In­
spect 0-ring packing for damage and service­
ability. 

b. Inspect quill for damage, chipped teeth, 
or corrosion. 

7-99. Repair or Replacement - Generator Drive 
Quill. a. Replace 0-ring packing on quill sleeve 
if damaged or unserviceable. 

b. Replace drive quill as a complete assembly 
when quill does not meet inspection require­
ments. 

7-100. Installation-Generator Drive Quill. a. In­
stall 0-ring packing in groove around quill 
sleeve. 

Note 

When inserting generator drive quill 
exercise care to engage gear teeth 
properly to avoid damage. I 

b. Uncover mounting port at left-hand side 
of transmission main case. Heat main case at 
mounting port for generator drive quill with a 
heat lamp until drive quill can be installed. In- I 
sert generator drive quill, and secure with six 
bolts through sleeve flange into threaded in­
serts of case. Use thin aluminum washer next 
to flange, and standard steel washer next to 
each bolt head. 

Note 

Check for backlash between mating 
teeth by slight back and forth move­
ment of quill coupling until metal to 
metal contact is felt and heard. Back­
lash must be evident. 

c. Install generator. 

7-101. Hydraulic Pump and Tachometer 
Drive Quill. (See figure 7-8.) This drive quill 
is located on right side ,of transmission sump 
case and is driven by an accessory gear train. 
On UH-lA and UH-lB (Serial No. 60-3546 
through 64-14100) helicopters the gear shaft 
of this quill directly drives the single hydraulic 
system pump. It also drives the rotor tac'hom­
eter generator by means of a chain-and-sprock­
et offset drive. The quill used on UH-lB heli­
copters Serial No. 64-14101 and subsequent is 
also located on the right side of transmission 
sump case and is driven by an accessory gear 
train. The gear shaft of this drive quill acti­
vates a gear train, rather than a chain-and­
sprocket type drive. The gear train drives the 
two hydraulic system pumps used on these heli­
copters as well as the rotor tachometer gene­
rator. 

7-102. Removal - Hydraulic Pump and Tachom­
eter Drive Quill. a. Open cowling at right side 
of transmission. 

b. Remove rotor tachometer generator by 
disconnecting electrical connector and remov­
ing nuts and washers from four mounting 
studs. 

c. Detach hydraulic pump, or pumps, from I 
four mounting studs by removing nuts and ' 
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washers. Leave hoses connected, except seal 

I drain hose at lower side next to mounting 
flange. Stow pump, or pumps, on service deck. 

Caution 

Do not kink hoses. 

d. Remove nuts and washers from two re­
maining studs through flange of drive quill. 
Use T101308 jackscrews to pull quill from 
transmission. Cover case port immediately. 

7-103. Inspection - Hydraulic Pump and Tach­
ometer Drive Quill. a. Inspect 0-ring packing on 
drive quill sleeve for damage and leakage. 

b. Inspect case for cracks, leaks and dam­
age, teeth for excessive wear chipping and 
corrosion. 

17-104. Repair or Replacement - Hydraulic Pump 
and Tachometer Drive Quill. a. Replace O-ring 
packing on drive quill sleeve when necessary 
to prevent oil leakage. 

I 

b. Replace drive quill as a complete assembly 
when quill does not meet inspection require­
ments. 

7-105. Installation - Hydraulic Pump and Tach­
ometer Drive Quill. a. Install 0-ring packing in 
groove around quill sleeve. 

Note 

When inserting drive quill exercise 
care to engage gear teeth properly to 
avoid damage. 

b. Uncover mounting pad at right-hand side 
of transmission sump case. Heat sump case at 

I drive quill mounting pad with a heat lamp until 
. drive quill can be installed. Insert drive quill, 
· engaging studs through mounting flange. 

I 

c. Install washers and nuts on two shortest 
studs, at top and bottom of drive quill flange. 
Use thin aluminum washer next to flange, and 
standard steel washer next to each nut. Tighten 
nuts evenly. 

Note 

Check backlash between mating teeth 
by slight back and forth movement of 
quill coupling until metal to metal con­
tact is felt and heard. Backlash must 
be evident. 
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d. Install hydraulic pump, or pumps, on studs, I 
engaging pump shaft in drive quill. Secure with 
nuts and washers. Connect hydraulic hoses as 
required. 

e. Install rotor tachometer generator, with I 
electrical connector 45 degrees up, secured by 
nuts and washers on four studs. Connect and 
lockwire electrical cable connector. 

7-106. Tail Rotor Drive Quill. Tail rotor 
drive shaft is driven from a transmission out­
put quill located in aft side of sump case. (See 
figure 7-8.) This quill is driven by an acces­
sory gear train, and is provided with a flexible 
splined coupling. · 

7-107. Removal - Tail Rotor Drive Quill. a. Open 
cowling at either side of transmission. 

b. Remove forward section of tail rotor drive 
shaft. (Refer to paragraph 7-113.) 

c. Drain oil as necessary to level below quill 
mounting port. 

d. Remove nuts, washers, and spacers from 
six mounting studs around quill flange. Use 
T100929 jackscrews through three tapped holes 
in flange to pull drive quill from sump case. 
Cover port immediately. 

7-108. Inspection - Tail Rotor Drive Quill. a. In­
spect O-ring packing for damage and service­
ability. 

b. Inspect quill for damage, cracks, or cor­
rosion. 

c. Check for excessively worn or chipped 
teeth. 

7-109. Replacement-Tail Rotor Drive Quill. a . 
Replace O-ring on drive quill sleeve as neces­
sary to prevent oil leakage. 

b. Replace tail rotor drive quill as a com­
plete assembly when quill does not meet in­
spection requirements. 

7-110. Lubrication -Tail Rotor Drive Quill Coupl­
ing. Internal splines of coupling on tail rotor 
drive quill are packed with grease during as­
sembly. If need occurs between normal over­
haul periods, coupling splines can be repacked 
as described below. This procedure can be ac­
complished with drive quill in place on trans­
mission, with drive shaft dsconnected. 
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a. Remove spiral lock-ring from coupling, 
while holding seal plate against spring pres-
sure. 

b. Remove seal plate and spring. 

c. Hold coupling at full outward position. Re­
move all old grease and clean coupling splines 
thoroughly. 

Note 

If solvent is used for cleaning make 
sure that couplings are thoroughly dry 
before repacking. 

d. Hand pack grease to 0.12 inch deep over 
top of internal spline teeth. Use lubricant, 
(item 9, table 1-1.) 

e. Keeping coupling at full outward posi­
tion, reinstall springs, seal plate, and spiral 
lock-ring. 

7-111. Installation - Tail Rotor Drive Quill. a. 
Install 0-ring packing in groove around quill 
sleeve. 

b. Uncover mounting port on aft side of 
transmission sump case. 

Note 

When inserting tail rotor drive quill 
exercise care to engage gear teeth 
properly to avoid damage. 

c. Heat sump case at tail rotor drive quill 

I mounting port with a heat lamp until drive quill 
can be installed. Insert tait rotor drive quill into 
case and engage studs through mounting flange. 
Assemble .thin aluminum washer, spacer, thin 
steel washer and nut on each of six studs. 
Tighten nuts evenly. 

CHAPTER 7 
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Note 

Check for backlash between mating 
teeth by slight back and forth move­
ment of quill coupling until metal tc 
metal contact is felt and heard. Back­
lash must be evident. 

d. Install forward section of t.ail rotor drive 
shaft, secured by clamps to couplings of drive 
quill and first bearing hanger. (Refer to para­
graph 7-117.) 

e. Fill sump to proper level. Close cowling. 

Section V -Tail Rotor Drive Shaft 

7-112. Tail Rotor Drive Shafts. (See figure 
7-1.) Five identical drive shaft sections are in­
corporated in power train between transmission 
tail rotor drive quill, three bearing hanger as­
semblies and an intermediate gear box on tail 
boom, and a tail rotor gear box on the vertical 
fin. Each shaft section is an anodized aluminum 
alloy tube with a curvic coupling riveted to 
each end, and is statically balanced by metal 
strips bonded near middle on tube surf ace, 
, with an identification plate showing part and 
serial numbers. Forward shaft section extends 
through a tunnel between engine firewalls, 
with ends connected by V-band clamps to mat­
ing curvic couplings on transmission tail rotor 
drive quill and on forward bearing hanger. Oth­
er shaft sections are mounted in similar man­
ner along t.ail boom and vertical fin between 
hangers and gear boxes. 

7-113. Removal-Tall lotor Drive Shafts. a. 
Open hinged access doors along top of tail 
boom and vertical fin by releasing fasteners on 
left side. Also remove tailpipe fairing, and 
vented cover over intermediate gear box, as 
necessary. 

b. Remove clamp set from coupling at each 
end of shaft. Push shaft against flexible 
coupling to disengage opposite end, and lift out 
shaft. Remove other shafts aft of forward 
bearing hanger in same manner. 

Caution 

Clamp set should be removed from 
both ends of shaft before removing 
either end of shaft from its mating 
curvic coupling to avoid coupling 
t.ooth or bearing damage. 

c. To remove forward shaft, also open cowl­
ing at either side of transmission to remove 
clamp set from tail rotor drive quill coupling. 

With tailpipe fairing removed and shaft dis­
connected from forward hanger coupling, dis­
engage and remove shaft carefully rearward 
and to right through firewall tunnel. 

7-114. Cleaning-Tail lotor Drive Shafts. Clean 
all shaft surfaces with dry cleaning solvent 
(item 302, table 1-1) with care to avoid mar­
ring anodized surfaces. 

7-115. Inspection -Tail Rotor Drive Shafts. a. Re­
place shaft for any of the following conditions: 

(1) Any crack. 

(2) Any sign of rivet failure. 

(S) Total indicated run-out, using dial in­
dicator and V-blocks, in excess of 0.050 inch at 
any area on shaft. No straightening procedures 
are prescribed. 

(4) Loss or partial detachment of balance 
strips which are bonded on tube near center. 

Note 

Do not mistake a single empty im­
print, in bonding material next to bal­
ance strip, as an indication of a miss­
ing balance strip. This spot results 
from removal of a test coupon to in­
spect for bonding voids. 

(5) Damaged or excessively worn coupling 
splines. There should be no radial play or back­
lash when shaft coupling is meshed with mating 
coupling and manually checked. 

(6) Grooves worn by V-band clamp on 
shaft coupling to extent that such wear pre­
vents proper clamping. 

(7) Surf ace damage '>f shaft tube exceed­
ing limits in b. below. 
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b. Classify surface damage on shaft tube as 
acceptable, repairable, or excessive by following 
limits. Define "Area A" as central portion of 

· shaft, and "Area B" as portions within 14 
, inches of ends. (See figure 7-18.) 

1 
( 1) Any damage to anodized finish re-

quires anti-corrosion treatment in accordance 
' with TM 55-405-4. 

(2) Nicks or scratches aligned within 15 
degrees of spanwise axis are acceptable with­
out repair to maximum depth of 0.002 inch in 
"Area A" or 0.004 inch in "Area B." 

(8) Other nicks or scratches must be 
polished out with fine abrasive cloth, provided 
depth of material removed does not exceed 
0.008 inch in "Area A" or 0.012 inch in "Area 
B." 

Note 

Shaft must be checked for balance if 
total worked surface area of one side 
exceeds eight square inches, when 
compared with other side. 

(4) Sharp dents are permissible to maxi­
mum depth of 0.010 inch in "Area A" and 0.015 
inch in "Area B." 

(5) Nonsharp dents are permissible to 
maximum depth of 0.020 inch in "Area A" and 
0.030 inch in "Area B." 

Note 

All dents should be carefully inspected 
for cracks, nicks, and scratches. No 
cracks permitted. Nicks or scratches 
shall be within limits. Total depth of 
defect shall not exceed limits for dents. 

7-116. Repair or Replacement - Toil Rotor Drive 
Shafts. a. Replace shaft if dented or bent or 
failure to meet inspection requirements (Re-

l fer to paragraph 7-115). 

b. Replace shaft for loss or partial detach­
ment of balance strips which are bonded on 
tube near middle. 

c. Replace shaft if damaged or excessively 
worn curvic coupling teeth are found. 
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d. Replace unserviceable clamp sets, bolts 
or nuts that fail to meet inspection require- I 
ments (refer to paragraph 7-115). 

7-117. Installation -Toil Rotor Drive Shafts. a. 
Engage shaft couplings with mating and flexi­
ble couplings. Install clamp sets at each end, 
with nuts trailing direction of rotation, and 
with bolted joints indexed 90 degrees to those 
of adjacent clamps for balance in operation. 

b. Tighten clamp bolts evenly. Use 20 to 25 
inch-pounds torque for tee bolt type clamps, 
or 30 to 35 inch-pounds for th.rough bolt type. 
Tap around outer surface to seat clamp and 
recheck torque. 

c. Install tailpipe fairing or gear box cover as 
required. Close access doors and cowling. 

7-118. Drive Shaft Hangers. Three hanger 
assemblies connect and support tail rotor drive 
shafts along top of tail boom. Each assembly 
consists of couplings on a short, splined shaft, 
mounted through a singltHOW sealed ball bear­
ing in a ring-shaped hanger equipped with two 
mounting lugs for attachment on a support 
fitting. 

7-119. Removal - Drive Shaft Hangers. a. Open 
hinged access doors along top of tail boom by 
releasing fasteners on left side. 

b. Remove tail rotor drive shafts from each 
side of hanger. (Refer to paragraph 7-113.) 

c. Remove bolt, with nut and washers, at 
each side to detach any hanger assembly from 
its support fitting. 

7-120. Cleaning - Drive Shaft Hangers. Clean 
exterior surfaces by wiping with cloth mois­
tened with dry cleaning solvent, (item 302, 
table 1-1). 

Caution 

Do not permit solvents or dirt to be 
forced into bearing or flexible coupl­
ing by use of compressed air for dry­
ing or cleaning. 

7-121. Inspection - Drive Shaft Hangers. a. 
Check hanger assemblies for excessive bearing 
wear, roughness or binding. 
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b. Inspect hanger ring and attachment lugs 
for cracks, elongated bolt holes, or other visible 
damage. 

c. Inspect couplings for damage or exces­
sive wear using same standards as for coupl­
ings on drive shaft. (Refer to paragraph 7-
115.) 

d. Inspect bearing seal for leakage. 

e. Inspect hanger support fitting, in place on 
tail boom for security of attachment and evi­
dence of cracks or other damage. 

Caution 

Do not attempt to remove or change 
shims under fittings. 

7-122. lubrication - Drive Shaft Hanger Bear­
ings. Bearings may be lubricated in the field 
as follows: 

Caution 

The drive shaft hanger bearings are 
single row, double sealed ball bearings 
packed with grease by the bearing 
manufacturer. No attempt should be 
made to repack 'these sealed bearings. 

Note 

These instructions do not constitute, 
by defintion, a bearing repack. 

Note 

Prior to lubrication of bearing, drive 
train must be disconnected from 
each side of hanger assembly. 

a. Wipe bearing seal area clean as possible 
using a clean dry cloth. 

14.0 IN. 

I 
AREA A 14.0 IN. 

AREA 8 AREA 8 

1~0 
00 
,.o ~;r 00 - -
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Figure 7-18. Toil rotor drive shaft inspection diagram 

7-42A 



TM 55-1520-211-20 CHAPTER 7 
SECTION V, VI 

b. Using a hypodermic syringe (Leur Lok, 
manufactured by Becton, Dickinson Company. 
or equivalent) 10 cc capacity, fitted with a No. 
16 gage needle, one and one-fourth long, filled 
with grease (item 8, table 1-1), carefully insert 
tapered portion of needle under lip of bearing 
seal. 

Note 

A void damage to bearing seal. Any 
damage to seal is cause for rejection 
of bearing. 

c. Inject 2 cc's of grease at three locations, 
120° apart. 

d. Wipe off all excess grease. 

Note 

Lubricate as necessary as required by 
environmen'tal conditions (100 to 300 
hours). 

7-123. Repair or Replacement - Drive Shaff 
Hangers. a. Replace hanger assemblies for ex­
cessive bearing wear, roughness or binding. 

b. Replace hanger ring or attachment lugs 
if cracked, holes are elongated or other visible 
damage exists. 

c. Replace couplings if they fail to meet in­
spection requirements. (Refer to paragraph 
115.) 

7-124. Installation - Drive Shaff Hangers. a. Po­
sition hanger assembly, with flexible coupling 
forward, on support fi'tting. 

b. Install bolt at each side, with thin alum­
inum alloy washers next to hanger and fitting, 
and thin steel washers next to bolt head and 
nut. Tighten bolts evenly with 50 to 70 inch­
pounds torque. 

c. Install drive shafts. (Ref er to paragraph 
7-117.) 

Sedion VI - Intermediate Gear Box 

7-125. Intermediate Gear Box. An inter­
mediate gear box is located on tail boom, at 
base of vertical fin. (See figure 7-1.) This gear 
box provides a 42 degree change in direction 
of tail rotor drive shaft, with no speed change. 
Gear box assembly consists of a case with a 
gear quill in each end. On UH-lA and UH-lB, 
Serial No. 60-3546 through 64-14191 helicop­
ters, the case is fitted with an oil filler cap, a 
vent breather, an oil level sight gage and a 
drain plug equipped with a magnetic insert. On 
UH-lB, Serial No. 65-9416 and subsequent 
helicopters, a chip detector warning system, 
which activates a warning light on the ped­
estal caution panel when excessive contamina­
tion occurs is used in place of the magnetic 
plug. Input and output quills have flexible 
couplings for attachment of drive shafts. Ac­
cess is provided by a vented cover with quick­
release fasteners. 

Note 

Magnetic plug in earlier helicopters 
can be replaced with chip detector. 
When such replacement is made chip 
detector will not be connected to ped­
estal caution panel. 

7-126. Removal - Intermediate Gear Box. a. 
When replacing any gear box, unless condition 
prevents operation, accomplish preservation be­
fore removal as follows: Drain oil and service 
gear box with corrosion-preventive oil, (item 
10, table 1-1). Ground run at least ten min­
utes. Do not drain gear box. 

b. Remove gear box cover and open tail ro­
tor drive shaft access doors. 

c. Disconnect shafts from gear box input 
and output couplings. (Refer to paragraph 7-
113.) 

Caution 

To avoid damaKe to drive shaft 
hanger bearing or coupling either re­
move clamp set from both ends of 
drive shaft before removing either 
end of shaft from its mating curvic 
coupling, or support unattached end 
of shaft to hold shaft aligned on nor­
mal operating axis while gear box is 
removed. 
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d. Remove lockwire and four bolts, with 
washers, which secure gear box on tail boom. 
Lift off gear box assembly. DO NOT attempt 
to remove shims from mounting points. 

e. Remove oil level sight gage retaining 
ring, glass, O-ring, and indicator disc as re­
quired to clean, inspect, or replace parts. 

f. On UH-lB, Serial No. 65-9416 and subse­
quent helicopters, disconnect electrical wiring 
and remove chip detector. 

7-127. Cleaning - Intermediate Gear Box. a. 
Clean removed parts and exterior of gear box 
assembly with dry cleaning solvent, (item 302, 
table 1-1). 

Caution 

Do not permit dirt or solvent to be 
forced into bearings or flexible coupl­
ings by use of compressed air. 

b. Clean oil level sight glass. 

7-128. Inspection - Intermediate Gear Box. a. 
Inspect gear box case for cracks, damage or 
leakage. 

b. Inspect oil filler cap for damage and 
serviceability. 

c. Check O-ring packings for leakage or 
damage, and vent breather and gasket for 
damage and serviceability. 

d. Inspect sight gage for damage or stain. 

e. Inspect magnetic insert for steel particles 
as indication of gear or bearing wear. 

f. On UH-lB, Serial No. 65-9416 and subse­
quent helicopters, inspect chip detector for ex­
cessive accumulation of metal particles. 

Note 

Refer to paragraph 7-4 and 7-5 for ad­
ditional information. 

g. Check condition and security of shims at 
gear box location on tail boom just ahead of 
vertical fin. 
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Caution 

Do NOT attempt to remove or change 
shims installed on tail boom under 

gear box, as any resulting misalign­
ment could cause excessive stresses, 
vibration, wear, and possibly eventual 
failure of components in tail rotor 
drive train. 

7-129. Repair or Replacement - Intermediate 
Gear Box. a. If cracks are suspected in the in­
termediate gear box case, replace the gear box. 

b. Replace oil filler cap, O-ring packings, vent 
breather or gasket if damaged or unservice­
able. 

Note 

Do not interchange filler caps of 42 
degree gear box and 90 degree gear 
box. 

(1) Secure chain of cap by safety pin 
through drilled hole in case rib at right of filler 
neck. 

(2) Lockwire breather to drilled hole in 
case rib just ahead. 

c. To replace other gear box fittings, drain 
oil by removing drain plug from right side of 
gear box. 

d. Place O-rings on magnetic insert plug or 
chip detector and gasket on drain plug, as re­
quired. Install plug or chip detector. 

e. When installed, lockwire magnetic plug to 
drain plug, and drain plug to head of right 
forward gear box attachment bolt. 

f. Position sight gage indicator disc in port 
with indexing tab in notch of inner lip, place 
O-ring groove around glass, install glass with 
flat side out, and secure with spiral retaining 
ring. 

7-130. Lubrication - Intermediate Gear Box. Fill 
gear box to sight gage level with oil, (refer to 
paragraph 1-80.) Splined couplings are lubri­
cated at assembly with handpacked lubricant, 
(item 9, table 1-1), to 0.12 inch deep over in­
ternal spline teeth, in same manner as for tail 
rotor drive quill coupling. (Ref er to paragraph 
7-110.) 

7-131. Installation - Intermediate Gear Box. a. 
Position intermediate gear box, with oil ser­
vice fittings at right side, on tail boom shims. 
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b. Install four bolts through corners of gear 
box base into plate nuts in tail boom. Use thin 
aluminum alloy washers next to gear case and 
thin steel washers next to bolt heads. Tighten 
bolts evenly and lockwire in pairs at each side. 

c. Install drive shafts. (Refer to paragraph 
7-117.) 

d. On UH-1B, Serial No. 65-9416 and subse­
quent helicopters, connect electrical wiring to 
chip detector. 

e. Service gear box with oil. 

7-132. Packaging In termediate Gear Sox. a. Clean 
and dry gear box in accordance with Specifi­
cation MIL-P-116. 

b. Flush gear box with corrosion-preventive 
compound, (item 10, table 1-1). 

c. Wrap assembly in g1·ease p1"0of barrier 
material, (item 506, table 1-1), and secm·e with 
pressure-sensitive tape, (item 402, table 1-1). 
Shape wrapper to contour of gear box. 

d. Place gear box in contoured bottom cush­
ion of metal container. 

e. Align top contoured cushion to fit gear 
box and lower in place in container. 

f. Place 10 eight-unit bags (total 80 units) 
of desiccant, (item 316, table 1-1). 

g. Install lid (with rubber gasket in place) 
on lower half of container. 

h. Place locking ring on lip of container lid 
and secure with bolt and nut. Tighten nut suffi­
ciently to insure a moisture-vapor proof clos­
ure. 

Section VII -Tail Rotor Gear Box 

7-133. Tail Rotor Gear Box. A gear box 
at top of tail boom vertical fin provides 90 de­
gree change in direction of drive and 2.6 :1 
speed reduction between inpu't drive shaft and 
its output shaft on which tail rotor is mounted. 
Gear box consists of mating input and output 
gear quill assemblies set in'to a gear case pro­
vided with a breather type oil filler cap, an 
oil level sight gage, and a drain plug which has 
a magnetic insert plug. UH-1B, Serial No. 65-
4916 and subsequent helicopters, are equipped 
with a chip detector warning system instead of 
a magnetic insert plug. This system activates 
a warning light on the pedestal caution panel 
when excessive contamination occurs. Tail rotor 
gear box input quill has a flexible coupling 
for attachment of drive shaft. 

Note 

Magnetic plug in earlier helicopters 
can be replaced with chip detector. 
When such replacement is made chip 
detector will not be connected to ped­
estal caution panel. 

7-134. Removal -Tail Rotor Gear Sox. a. When 
replacing any gear box, unless condition pre­
vents operation, accomplish preservation be­
fore removal: Drain oil and service gear box 
with corrosion-preventive oil, (item 10, table 
1-1). 

b. Remove tail rotor hub and blade assembly. 
(Refer to paragraph 8-6, 8-50, or 8-96.) 

c. Remove pitch control mechanism; or de­
tach cover from fin structure and chain from 
control cables if replacement of gear box or 
output gear quill is not required. 

d. Remove drain plug at aft underside of 
gear box to drain oil. 

e. Open hinged access door on front of ver­
tical fin and remove or disconnect drive shaft 
from input coupling of gear box. (Refer to 
paragraph 7-113.) 

f. On UH-1B, Serial No. 65-9416 and subse­
quent helicopters, disconnect electrical wiring 
and remove chip detector. 



CHAPTER 7 
SECTION VII 

TM 55-1520-211-20 

g. Detach gear box from support casting on 
vertical fin by removing nuts and washers 
from six mounting studs around input coupl­
ing. Lift off gear box assembly. 

h. Install nuts with suitable spacers on two 
opposite studs to secure input gear quill in 
case during handling or shipping. 

i. Remove oil level sight gage retaining ring, 
glass, O-ring, and indicator disc as required 
to clean, inspect, or replace parts. 

7-135. Cleaning - Tail Rotor Gear Box. a. Clean 
exterior of gear box assembly, or removed 
parts, with dry cleaning solvent (item 302, 
table 1-1). 

Caution 

Do not permi't solvent or dirt to be 
forced into flexible coupling by use of 
compressed air. 

7-136. Inspection - Tail Rotor Gear Box. a. In­
spect gear box case for cracks and damage. 

b. Check oil filler cap and O-ring packings 
for serviceability. 

c. Inspect magnetic insert for steel particles 
as indication of gear or bearing wear. 

d. On UH-1B, Serial No. 65-9416 and sub­
sequent helicopters, inspect chip detector for 
excessive accumulation of metal particles. 

Note 

Refer to paragraphs 7-4 and 7-5 for 
additional information. 

7-137. Repair or Replacement - Tail Rotor Gear 
Box. a. Replace gear box if cracks are found 
in the tail rotor gear box case. 

b. Replace unserviceable oil filler cap or O­
ring packing as required. 

Note 

Never interchange filler caps of inter­
mediate gear box and tail rotor gear 
box. 

c. Secure cap chain by safety pin through 
drilled hole in filler neck boss of case. 
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d. To replace other gear box fittings, drain 
oil by removing drain plug. 

e. Place O-rings on magnetic plug or chip de­
tector, and gasket on drain plug, as required. 
Install magnetic plug or chip detector. 

f. When installed, lockwire magnetic plug 
to drain plug, and drain plug to adjacent drilled 
hole in boss of case. 

7-138. Lubrication - Tail Rotor Gear Box. Fill 
gear box to sight gage level with oil. Splined 
input coupling is lubricated at assembly with 
lubricant (item 9, table 1-1), handpacked to 
0.12 inch deep over internal spline teeth, in 
same manner as for tail rotor drive quill 
coupling. (Refer to paragraph 7-110.) 

7-139. Installation -Tail Rotor Gear Box. a. Re­
move nuts and shipping spacers from studs at 
input gear quill flange. 

b. Position gear box with studs engaged 
through support casting at top of vertical fin. 
Install thin aluminum alloy washer, thin steel 
washer, and nut on each stud. Tighten nuts 
evenly with 50 to 70 inch-pounds torque. 

c. Install drive shaft, connected to input 
coupling of gear box. (Refer to paragraph 7-
117.) 

d. Install pitch control mechanism. (Refer to 
paragraph 9-63.) 

e. Install and rig tail l'Otor. (Ref er to para­
graph 9-69.) 

f. On UH-1B, Serial No. 65-9416 and subse­
quent helicopters, connect electrical wiring to 
chip detector. 

g. Service gear box with oil. 

7-140. Packaging Tail Rotor Gear Box. a. Clean 
and dry gear box in accordance with Specifi­
cation MIL-P-116. 

b. Flush gear box with corrosion-preventive 
compound, (item 10, table 1-1). 

c. Wrap assembly in grease-proof barrier 
material, (item 506, table 1-1), and secure with 
pressure-sensitive tape, (item 402, table 1-1). 
Shape wrapper to contour of gear box. 

d. Place gear box in bottom contoured cush­
ion of container. 
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e. Align top contoured cushion to fit gear 
box and lower into container. 

f. Place 12 eight-unit bags (total 96 units) 
of desiccant, (item 316, table 1-1), in container. 

g. Install lid (with rubber gasket in place) 
on lower half of container. 

h. Place locking ring on lip of container licl 
and secure with bolt and nut. Tighten nut 
sufficiently to insure a moisture-vapor proof 
closure. 
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CHAPTER 8 

MAIN AND TAIL ROTOR GROUPS 

Section I - Scope 

8-1 . Scope. The purpose of this chapter is to 
provide all essential information for mainte­
nance personnel to accomplish organizational 
maintenance on the complete main and tail 
rotor groups, This information includes a de­
tailed description and chronological instruc­
tions as to methods and procedures. It also in-

eludes special tools and equipment required for 
accomplishment of those maintenance phases 
as are applicable on the Maintenance Alloca­
tion Chart. Special tools required for perform­
ance of Organizational Maintenance can be 
found in TM 55-1520-211-20P. 

Section II - Main Rotor Hub and Blade 

8-2. Main Rotor Hub and Blade Assembly 
(UH-1 A). The main rotor assembly is a two 
bladed, semi-rigid type employing preconing 
and underslinging to insure smooth operation. 
The assembly consists of two all metal bonded 
blades with corrosion and scuff resistant lead­
ing edges, connected to a common yoke through 
blade grips. The rotor assembly is attached to 
the mast through a trunnion mounted in pil­
low blocks to provide a flapping axis and is 
secured to the mast with a screw type cap. 
Blade pitch change is accomplished by chang­
ing the angle of the blade grips equally and 
simultaneously with the collective pitch lever. 
Tilting the rotor, to provide directional control, 
is accomplished by changing the pitch of each 
grip independently by means of the cyclic con­
trols. The all metal rotor blades consist of four 
major sections, the main spar, a core, a trail­
ing edge extrusion and a nose block extrusion 
all bonded to the skin, with an adhesive applied 
under heat and pressure. 

8-3. Operation Check - Main Rotor Hub and 
Blade Assembly tuH-1 AJ. Runup shall be per­
formed by personnel authorized in accordance 
with AR95-13. 

a. Operate engine at 6400 rpm with a col­
lective setting less than required to become 
airborne (about 15 psi). Note torque pressure 
reading. 

b. Set engine speed at 4700 rpm and collec­
tive the same as for the 6400 rpm. Check blade 
track. 

c. From the track marks determine which 
blade is high at 4700 rpm. Roll the high blade 
down by lengthening its pitch link. One flat 
of rotation of pitch link barrel is equivalent to 
8/8 inch of track (for all rpm). Blade trim 
tabs have no effect on track at 4700 rpm. The 
correct amount of roll can therefore be de­
termined when trim tabs are improperly set. 
Once the blades have been rolled into track at 
4700 rpm further rolling is not required. 

d. Increase engine speed to 6400 rpm with 
collective positioned as in step b. Check blade 
track. If the track changes from 4700 to 6400 
rpm one blade is climbing with rpm. This blade 
would also climb with increased airspeed in 
flight. To prevent blade from climbing bend 
tab on opposite blade up. One degree of tab 
is equivalent to 1/16 inch of track at 6400 rpm. 
If more than eight degrees of tab differential 
is required the diving blade tab should be set 
up to eight degrees and the climbing blade tab 
should be bent down the remaining amount. 
Use Tl01422 tool when adjusting trim tabs. 

e. After the proper tab setting has been 
achieved based on ground track fly helicopter 
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2. Mixing Lever 
3. Pitch Link 
4. Main Rotor Retaining Nut 
5. Washer 
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7. Drag Brace Bolt 
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9. Core Set 
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11. Blade Retention Bolt 
12. Drag Brace 
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All three bolts passing through pitch 
link are high tensil, close tolerance 
bolts. Install with a minimum of two 
steel washers under the head and 
under the nut. Torque 80-100 inch­
pounds. Check torque after first ten 
hours. 

Figure 8-1. Main rotor assembly WH-1 AJ 

8-2 



I 

TM 55-1520-211-20 
C-2 

CHAPTER 8 
SECTION II 

I 

204010-42 

Figure 8-2. Tracking main rotor blades lUH-1 AJ 

through the operational speed range. If a ver­
;ical I/rev. vibration is encountered at high 
speeds (the vibration will get progressively 
worse as speed increases) it will be necessary 
to refine the trim tab settings. Either an in­
crease or decrease in the amount of tab differ­
ential will be required. Above 100 knots as 
little as one-half degr~e change in tab settings 
can be significant. 

f. Check rotor balance through full airspeed 
range. 

Warning 

At no time will the acorn nut, P/N 
204-011-116-1 or 204-010-525-1, be ad­
justed or tampered with. 

g. Correct spanwise balance by installing 
two-inch masking tape on blade tip. If balance 
condition becomes worse remove tape and in­
stall on opposite blade. Balance to the best one­
half wrap of tape. 

h. When the correct amount of tape has been 
determined remove it and replace with lead 

installed in the blade retention bolt on the 
same side. One wrap of tape is equivalent to 
3.1 ounces in the blade bolt. 

i. Correct chordwise balance by selecting one 
drag brace and sweep blade aft by one full 
turn on the drag brace. 

j. If improvement is noted continue sweep­
ing selected blade aft until rotor is operating 
smoothly. Adjustment up to two flats is per­
missible on the A rotor which normally ex­
ceeds requirements. 

k. If the condition becomes worse after mak­
ing adjustment return blade to its original 
position and make similar adjustment to the 
opposite blade. 

8-4. Checking Main Rotor Counterwwight Adjust~ 
ment (UH-1 AJ. At approximately 60 knots I.A.S. 
in cruise flight with hydl·aulic boost off the 
collective control should have a neutral or light 
force between 15 and 20 pounds of engine 
torque. Above 20 pounds torque collective shall 
become increasingly negative and below 15 
pounds torque it shall become increasingly 
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positive but should not be unmanageable. If 
applied force is greater when increasing col­
lective pitch more counterweight is required 
and conversely if applied force is greater when 
decreasing collective pitch, less counterweight 
is required. Refer to paragraph 8-5 for allow­
able counterweight limits. 

Hofe 

Due to the irreversible valves incor­
porated in the boost system improp­
erly adjusted counterweights may not 
be evident for fixed collective control 
positions. 

8-5. Counterweight limits (UH-1 Al. A maximum 
of 20 counterweight washers are used on hub 
assemblies Part No. 204-010-190-1 and -5. A 
maximum of 76 counterweight washers are 
used on hub assemblies Part No. 204-010-190-3, 
-7 and -9. 

8-6. Removal - Main Rotor Hub and Blade As­
sembly (UH-1 Al. a. Remove pitch links and in­
stall grip positioning links, Tl01348, to hold 
grios and blades in position. (See figure 8-3.) 

b. Remove stabilizer bar assembly (1, fig­
ure 8-1). (Refer to paragraph 8-23.) 

c. Cut safety wire and remove bolt and lock 
(6). 

d. Remove retaininp: nut (4) using wrench 
T101358. 

204010-58 

figure 8-3. Grip position links installed (UH-1 Al 

e. Install blade tie-down block to guide rotor 
while removing. 

f. Install hoisting sling and using hoist 
T101413, lift off hub and blade, assembly. Place 
hub on a stand and support blades. Remove 
split cones (9) from mast. 

8-7. Installation - Main Rotor Hub and Blade As• 
sembly (UH-lAI. Installation of the main rotor 
hub and blade assembly shall be accomplished 
as follows. 

Caution 

All three bolts passing through the 
pitch link (3, figure 8-1) are high ten­
sile close tolerance bolts. Install with 
a minimum of two steel washers un­
der the head and two steel washers 
under the high castle nut and torque 
80 to 100 inch pounds. 

a. Install grip positioning links T101348 on 
grips. Install hoisting sling -on hub assembly 
and with T101413, position rotor assembly 
over mast. 

b. Lubricate splines with oil (item 8, table 
1-1). Install cones (9) in groove in upper set 
of splines on mast with bevel side up to mate 
with bevel in hub trunnion. 

c. Align mast and hub master splines and 
lower rotor onto mast and split cones. 

Caution 

Rotor must be aligned directly over 
mast to prevent damage to threads on 
mast. 

d. Install washer (5) and nut (4). Torque 
nut 520 to 780 foot-pounds using wrench 
T101358. 

e. Install lock (6) and lockwire bolt to hole 
in trunnion. 

f. Install stabilizer bar. (Refer to paragraph 
8-26.) 

g. Remove grip positioning links. Adjust 
pitch links (3) to 8.80 inches between upper 
hole in universal fitting and lower hole in link 
assembly. Torque jam nuts on link assembly to 
<180 to 600 inch-pounds. 
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2. Support 
3. Blade Bolt 
4. Clevis 
5. Bolt - Drag Brace 
6. Drag Plate 
7. Shim 
8. Blade 
·9, Nut 

10. Grip 
11. Grip Fitting 
12. Drag Brace Assembly 
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VIEW A 

figure 8-4. Main rotor hub and blade assembly (UH-1 Al 

h. Check low pitch position of grips for a 
plus reading of ten degrees, plus or minus one­
half degree, by placing a protractor chordwise 
on the outboard machined surf ace of the blade 
grip. Set blade in above position and hold in 
place while taking a protractor reading on the 
opposite blade. Adjust pitch change links 
equally until a total reading of twenty degrees, 
plus or minus one-half degree is obtained. 
Torque jam-nuts on link assembly 480 to 600 
inch-pounds. 

Note 

If rotor overspeeds in autorotation 
shorten links equally. If rotor under­
speeds, lengthen links equally. Nor­
mal rpm range is 285 to 314 (refer to 
TM 55-1520-211-10). 

8-8. Main Rotor Blades (UH-1 A). The two 
main rotor blades are of all metal bonded con­
struction with corrosion and scuff resistant 
leading edges. 

8-9. Removal - Main Rotor Blades (UH-1AJ. a. 
Support hub assembly on a stand. Support 
blades so that leading edge is straight. 

Note 

If blade bolt (3, figure 8-4) and coun­
terweight support (2) require disas­
sembly for replacement of either, they 
must be disassembled before removal 
of blade bolt. For disassembly ref er to 
following paragraph b. 
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b. Cut safety wire and remove lock screws 
(View A). Screw support out of blade bolt. 

c. Remove drag brace bolt (5). Remove nut 
from blade retention bolt (3). Secure drag 
brace bolt to clevis on drag brace for reas­
sembly. 

Note 

Do not change adjustment of drag 
braces. Identify blade retention bolts 
for installation in same grips from 
which they were removed. 

1. Grip Plate 
2. Doublers 
3. Leading Edge 
4. Trim Tab 
5. Drag Plate 
6. Nose Block 
7. Spar 
8. Skin 
9. Trailing Edge 

10. Trailing Edge Strip 
11. Stainless Steel Leading Edge 

cp 

d. Raise tip of blade until blade retention 
bolt (3) can be removed. Remove blade from 
grip. 

Caution 

Reason for lifting blades is because 
blades are preset to a 4 degree cone, 
and elevation is necessary to free 
bolts. 

8-10. Inspection and Repair - Main Rotor Blades 
lUH-1 AJ. a. Inspect grip plates (1, figure 8-5) 
for fretting corrosion. If depth of corrosion 

CHORD LINE 

204010-29 

figure 8-5. Main rotor blade (UH-1 AJ 
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exceeds 0.020 inch and fifty percent of any 
quadrant formed by intersection of chord wise 
and spanwise axis through center of retention 
bolt hole, polish out with abrasive cloth and 
fair edges of repair into surface contour. 

b. All nicks and scratches in the skins, 
doublers, or grip and drag plates which are 
within 'the limits listed below are acceptable if 
polished out with aluminum wool. Lightly sand­
paper the painted surface around the polished 
area, and touch-up paint per paragraph 8-12. 
Limits of nicks and scratches which are repair­
able are as follows : 

Caution 

Damage exceeding the following limits 
will require replacement of blade. 

(1) Inboard of station 120 and running 
within zero and 15 degrees of the spanline and 
not in excess of 0.012 inch in depth. 

(2) Inboard of station 120 and running 
within zero and 75 degrees of chordline and 
not in excess of 0.008 inch in depth. 

(3) Outboard of station 120, all nicks and 
scratches that do not go through outer skin. 

c. Nicks, scratches and tears on the stain­
less steel abrasive strip within the limits listed 
below are acceptable. 

(1) Inboard of station 120, nicks and 
scratches must be polished out. If holes or 
other discontinuities exist, the blade must be 
replaced. 

(2) Outboard of station 120, nicks and 
scratches are acceptable provided no holes are 
in the abrasive strip. If holes or other discon­
tinuities exist, the blade must be replaced. 

Note 

The allowable limit for wrinkles in a 
main rotor blade skin should not ex­
ceed 0.020 inch on upper skin and 
0.050 inch on lower skin when meas­
ured "PEAK TO VALLEY" with 
blade lying supported in a flat posi­
tion. 

d. Nicks, scratches, tears and notches in 
the trailing edge may be repaired by remov­
ing metal on a minimum 2.0 inch radius. It is 

not permissible to cut deeper than 0.120 inch 
chordwise or to cut int.o the trailing edge strip. 
If a cavity is present between the skins and 
the aft edge of the trailing edge strip, fill the 
cavity with zinc chromate paste. 

e. Inspect the rotor blade for dents. Dents 
in excess of 0.015 inch in the trailing edge, 
that do not extend forward into the trailing 
edge strip, may be lightly worked back into 
contour. Dents which are not in excess of the 
following limits may be repaired by lightly 
polishing with aluminum wool, cleaning with 
trichloroethylene and filling with (item 210, 
table 1-1). After (item 210, table 1-1) has 
thoroughly dried, work to a smooth finish and 
touch-up in accordance with instructions in 
paragraph 8-12. Limits and locations of per­
missible dents are as follows: 

Caution 

Dents should be closely inspected for 
nicks, scratches and cracks. If nicks 
or scratches exist in dents and the 
total depth of the scratch and dent is 
in excess of items (1) through (4), 
below, the blade should be replaced. If 
nicks and/or scratches exlst in a dent 
and are in excess of limits permitted 
in step b. (1) through (3) or step d., 
above, the blade should be replaced. If 
cracks exist anywhere the blade 
should be replaced. 

(1) Sharp dents inboard of station 120 
which do not exceed 0.020 inch in depth. 

(2) Non sharp dents inboard of station 
120 which do not exceed 0.060 inch in depth. 

(3) Sharp dents outboard of station 120 
which are not in excess of 0.060 inch in depth 
and/or outboard of station 200 not in excess 
of 0.120 inch. 

(4) Non sharp dents outboard of station 
120 which are not in excess of 0.120 inch in 
depth and/or 0.250 inch in depth outboard of 
station 200. 

(5) From station 230 outboard any dent 
that does not tear skin, produce a void detect­
able when tapping with a coin or affect flight 
characteristics is acceptable. 
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f. The trailing edge trim tab may be 
straightened and aligned by using trim tab 
bending tool, T101422, and bending gage, 
T101417. The trailing edge of the trim tab may 
also be straightened by using a heavy back-up 
block and a plastic head mallet. If the trim tab 
cannot be straightened, is cracked, or is sepa­
rated from the blade, replace the blade. 

g. A void is defined as an un-bonded area 
that normally should be bonded. Any of the 
following conditions require blade replacement. 
All acceptable edge voids should be sealed with 
adhesive, (item 211, table 1-1) or adhesive 
(item 210, table 1-1). 

(1) Edge voids in any one bond line of 
the doublers, grip plates or drag plates with 
a total length in excess of 15 percent of the 
total length of the bond line. 

(2) Any one edge void in a doubler, a grip 
plate or a drag plate in excess of 0.090 inch in 
depth or 2.24 inches in length. 

(3) Any edge void in the outboard three 
inches of a doubler, the outboard three inches 
of a grip plate or the outboard one inch of a 
drag plate. 

(4) Edge voids in stainless steel leading 
edge in excess of six inches in length or a total 
of 24 inches on a side or in excess of 0.180 
inch in depth. Any edge void in excess of 0.030 
inch in depth within the inboard five inches of 
the leading edge. 

(5) Any edge void which extends forward 
to the bond between the skin and trailing edge 
strip. 

8-11. Repair--Covering leading Edge with Plastic 
Tape <UH-1AJ. When operating in regions where 
abnormal erosion is encountered, vinyl tape 
(item 404, table 1-1) should be applied to the 
leading edge of the main rotor blade. Apply 
tape as follows : 

8-8 

Note 

Tape may be applied in widths from 
two to four inches to a maximum 
length of six feet on the outboard end 
of the blades. In any event the length 
and width of tape applied must be 
equal on both blades. 

a. Smooth and clean area to be covered. (Re­
move existing tape if installed.) Sand off rough 
edges, using sandpaper (item 508 or 509, table 
1-1) and wipe off dust or foreign material. 
Clean painted surfaces with a cloth dampened 
with naphtha or any approved cleaning agent, 
and wipe dry with a clean cloth. 

b. Cut tape (two inch width recommended) 
to desired length, (maximum six feet). Re­
move paper backing and place tape on a card­
board or similar smooth surface with adhesive 
side up. 

c. Apply adhesive activator to adhesive side 
of tape, using a dampened felt squeegee or 
cheesecloth applicator, with parallel strokes 
from end to end of strip. (Adhesive activator 
and applicator are furnished with plastic film 
by manufacturer.) Avoid excessive use of acti­
vator solvent which will result in puckering 
and wrinkling of the film. 

d. Fasten the center of the strip to the lead­
ing edge of blade, starting at one end and rub­
bing with hand to insure positive contact and 
freedom from air bubbles. Using thumbs, press 
tape in place, working from leading edge to­
ward trailing edge. Be sure all areas of tape are 
fastened. If air pockets are trapped, tape may 
be lifted back to air pocket, reactivated if nec­
essary, and reapplied. 

Note 

If tape (item 404, table 1-1) is 
not available, pressure sensitive tape 
(item 405, table 1-1) may be installed. 
Install pressure sensitive tape in ac­
cordance with following steps. 

1. Lightly sand leading edge wi.th 
sandpaper (item 008 or 509, table 
1-1) and wipe off dust and other for­
eign material, using a clean cloth 
dampened with naphtha or any ap­
proved cleaning agent. Wipe dry after 
cleaning. 

2. Select or cut tape (two inch width 
desirable; four inch width acceptable) 
to desired length (maximum of six 
feet). Apply tape along center line of 
leading edge, overlapping an equal 
amount on top and bottom of blade. 
Use fingers to press tape in place. 
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8-12. Painting - Minor Refinish - Main Rotor 
Blades CUH-1AJ. Minor refinishing of main rotor 
blades containing bare spots, paint cracks, 
crazing, blisters or other such minor defects 
which do not show evidence of pitting or dam­
age to the blade shell. Use the least amount of 
paint possible to adequately protect the blade 
and to disturb the blade balance as little as 
possible. 

a. Degrease with aliphatic naphtha (item 
308, table 1-1) or any good degreasing solvent. 

Caution 

Do not use solvent which damages 
paint finish. 

b. Sand aged paint areas, using an abrasive 
grit which will not show marks in final finish. 
Remove dust with cloth dampened with naph­
tha or with filtered compressed air. 

Caution 

Do not sand areas of bare metal. 

c. Remove all surface oxides and all aged 
chemical conversion coatings from areas to be 
refinished, using abrasive cloth (item 403, 
table 1-1). 

d. Repair adhesive fairing (adhesive squeeze­
out along the trailing edge of stainless steel 
leading edge strip) with resin paste (item 210, 
table 1-1) after removal of all paint finish. Re­
move damaged fairing only. 

e. Wash blades with soap detergent (item 
312, table 1-1). Achieve water-break-free sur­
face which will be evident by continuous un­
broken film of water on the surface after 
thoroughly rinsing off soap. 

Note 

From completion of this step through 
final paint, do not touch prepared sur­
faces with bare hands. 

f. Brush or spray on chemical conversion 
coating (item 317, table 1-1). If not available, 
use commercial metal-prep (alcoholic-phospho­
ric acid) or a 10 percent solution of chromic 
acid. 

g. Dry and clean prepared surfaces thor­
oughly. 

h. Apply one light coat (0.0003 to 0.0005 
inch) of catalyzed epoxy primer (item 102, 
table 1-1). Air dry a minimum of 45 minutes 
or a maximum of 24 hours. 

i. Apply finish coats of acrylic lacquer, Navy 
Formula P-95, in colors specified below (Fed­
eral Standard 595). Allow one hour drying 
time between coats. Use additional coats as 
required for full coverage and for a total film 
thickness (primer and lacquer) of 2.5 to 3.6 
mils (0.0025 to 0.0035 inch). 

(1) On upper surface of blade, apply two 
coats camouflage olive drab, (item 106, table 
1-1) . 

(2) On lower surface of blade; apply two 
coats of camouflage black (item 105, table 1-1). 

(3) On outer six inches (top and bottom) 
of blade, apply one coat of gloss orange-yellow 
(item 112, table 1-1). 

( 4) On one blade tip and outer two inches, 
apply one coat of gloss white (item 110, table 
1-1). 

(5) On opposite blade tip and outer two 
inches, apply one coat of gloss red (item 108, 
table 1-1). 

j. Air dry blades a minimum of 48 hours 
before use. 

8-13. Installation-Main Rotor Blades (UH-1 AJ. 
Installation of the main rotor blades shall be 
accomplished as follows. 

Note 

Main rotor blades are interchangeable 
in sets of the same P /N only and shall 
not be installed in sets of mixed num­
bers on the same aircraft. 

If drag braces are once properly 
adjusted, blades are interchangeable 
without further adjustment. To avoid 
disturbing rotor balance, install blade 
retention bolts in grips from which 
they were removed. 

After installing new blades, it may be 
necessary to zero trim tabs before 
tracking. 

a. Apply corrosion preventive compound 
(item 315, table 1-1) to blade retention bolt 
bushings in rotor grip and blade and to drag 
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brace and drag plate bushing. Support hub as­
sembly on a stand. Insert blade into grip, ob­
serving color coding. Align bolt holes and insert 
blade retention bolt (3, figure 8-4) through 
grip and blade assembly. Gently moving tip 
of the blade up and down while inserting bolt 
will facilitate alignment of bolt holes. 

Note 

Foreign material or misalignment of 
bolt holes will result in damaged 
parts. 

b. Support end of installed blade. Install nut 
on blade retention bolt. Align drag brace clevis 
hole and blade drag plate hole. Install shims 
between clevis and drag plate to take up clear­
ance not to exceed 0.000 to 0.005 inch loose. 
Install clevis bolt with one washer next to nut 
and one washer next to bolt head. 

c. Install second blade in the same manner. 
Torque nuts on drag brace bolts 100 to 120 
foot-pounds. 

d. Torque nuts on blade retention bolts (11) 
260 to 300 foot-pounds using tool Tl01358. 

e. Screw counterweight support (2) into 
blade bolt (3). Torque support 300 to 400 foot­
pounds using wrench T101358. Install lock 
screws as illustrated in View A and secure with 
lockwire. 

I 8-14. Preparation for Storage or Shipment--Main 
Rotor Blades (UH-1 Al. The following instructions 
cover storage or shipment of main rotor blades 
in either cardboard or metal containers. 

Cauflon 

Immediately upon removal of a blade 
or blades, the a s s e m b l y must be 
thoroughly cleaned, oiled, the reten­
tion and drag brace bolt holes coated 
wi"'th g r e a s e , rust-preventive com­
pound or cosmoline. The blade areas 
contacting the metal container cush­
ions must be wrapped with water re­
pellant paper and the blade/blades 
placed in the proper container, along 
with the his'torical records. 

a. Clean and dry each blade assembly in ac­
cordance with Specification MllrP-116. 

b. Apply corrosion preventive c o m p o u n d 
(item 315, t$ble 1-1) to hub, retention bolt hole 
and drag brace bolt holes. 

c. Wrap blade assembly with grease proof 
barrier material (item 506, table 1-1) at all lo­
cations where the contoured supports contact 
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the blade and secure with pressure sensitive 
tape (item 402, table 1-1). 

d. For storage or shipment in a cardboard 
container proceed as follows: 

(1) Secure contours to blade assembly. 

(2) Place blade assembly and contours in 
container with i2 eight unit bags and one four 
unit bag (total 100 units) of desiccant (item 
316, table 1-1). 

(3) Band container shut with one-half 
inch steel bands. 

e. For storage or shipment in a metal con­
tainer proceed as follows: 

(1) Secure blade assembly to shock 
mounted support in container in such a man­
ner that all protruding components are com­
pletely protected from any possible damage. 

(2) Place 12 eight unit bags and one four 
unit bag (total 100 units) of desiccant (item 
316, table 1-1) in container. 

Note 

Blades shon ld not be in direct contact 
with contours at any time during stor­
age or shipment. 

(3) Install top half of container (with top 
cushions attached) on lower half of container 
and secure in place with cam lock :fasteners. 

8-15. Main Rotor Hub (UH-lAJ. The main 
rotor hub is a common yoke which attaches the 
main rotor blades, through the blade grips, to 
the main rotor mast. 

8-16. Removal-Main Rotor Hub (UH-lAI. a. Re­
move main rotor hub and blade assembly. (Re­
fer to paragraph 8-6.) 

b. Remove main rotor blades. (Refer to para­
graph 8-9.) 

8-17. Inspection -Main Rotor Hub (UH-lAI. a. 
Maximum allowable play iii pitch link universal 
assembly bearings is 0.017 inch in the axial di­
rection and 0.0085 inch in the radial direction. 

b. Maximum allowable play in pitch link rod 
end bearing is 0.020 inch in the axial. direction 
and 0.020 in the radial direction. 

c. Inspect blade retaining bolts for loSB of I 
dry film lubricant (bare m et a l exposed), 
pitting, and fretting corrosion. If inspection 
of blade retaining bolts reveals damaged areas, 
replace bolts. 
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d. Dimensions of damaged areas on drag 
brace bolts, after polishing and cleanup, shall 
not exceed ¼ of the bolt circumference. Bolts 
shall be replaced if the outside diameter (in 
inches) is less than the values specified below. 

(1) Inboard drag brace 0.7478 
(2) Outboard drag brace 0.7473 

e. Some seepage from the main rot.or grip 
seal is normal. Seepage may be considered ob­
jectionable when loss of oil is equivalent to the 
amount contained in the reservoir during a 
flight of two hours duration. When helicopter 
is in a static position and seepage of oil in a 

. 24 hour period results in not being able t.o 
obtain reading from sight gage, main rotor 
grip seal must be replaced. 

f. Maximum allowable dimensions of main 
rot.or grip bushing holes after polishing are as 
follows: (1 and 2, figure 8-6.) 

Main Retention 
Drag Brace 

1.7540 
0.7510 

Score marks on the inner surface of bushings 
made during removal of bolts may not exceed 
'l.010 inch, maximum, in depth. Such score 
,narks may be polished out. The area of clean-
up should cover a maximum of ¼ of the bush­
ing circumference. Bushings are to be replaced 
if the inside diameter dimensions specified 
above are exceeded. 

I g. The following criteria define the limits of 
1 damage that are allowable on the external sur­
faces of the main rotor grips. (See figure 8-6.) 
'Damaged surfaces in all areas of the grip 
~hould be improved by polishing out the area 
locally and blending edges of the damage into 
the surrounding surface with a smooth contour. 
Grips with discrepancies in excess of specified 
limits should undergo fifth echelon inspection. 

(1) Damage to the barrel (3, figure 8-6) 
shall not exceed a maximum depth of 0.060 
inch, up to 3.5 inches in length. 

(2) Damage to the outside surface of 
blade tangs and drag brace tangs ( 4, figure 8-6) 
shall not exceed a maximum depth of 0.060 
inch. Lengths shall not exceed ½ of maximum 
tang width inboard of bolt hole; ½ of edge dis­
tance between bushing and edge of tang, and/or 
½ of dimension between inside and outside 
tang surf aces. 

(3) Damage to the inside surface of blade 
tangs and drag brace tangs (5, figure 8-6) shall 
not exceed a maximum depth of 0.020 inch. 
Length inboard of bolt hole shall not exceed a 
maximum of ½ of tang width. Damage in bolt 

1. Main Retention Bushing 
2. Drag Brace Bushing 
3. Barrel 
4. Outside Surface - Blade and Drag Brace Tangs 
5. Inside Surface - Blade and Drag Brace Tangs. 
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Figure 8-6. Allowable damage - main rotor grips 
CUH-1AJ 

hole area should not exceed a maximum of ¼ 
of edge distance between bushing and edge of 
tang. 
8-18. Repair or Replacement - Main Rotor Hub 
CUH-1 Al. Replace all parts that do not meet in­
spection requirements. (Ref er to paragraph 
8-17.) 
8-19. Installation -Main IQ.tor Hub (UH-1AJ. a. 
Install main rotor blades. (Refer to paragraph 
8-13.) 

b. Install main rotor hub and blade assem­
bly. (Refer to paragraph 8-7.) 
8-20. Preparation for Storage or Shipment - Main 
Rotor Hub (UH-1 Al. a. Clean and dry hub assem­
bly in accordance with Specification MIL-P-116. 

b. Apply corrosion-preventive c om p o u n d 
(item 316, table 1-1) to bushings and exposed 
non-plated steel surfaces. 

c. Place hub in container, and lower onto 
frame center block. 

d. Secure fralile end brackets over each end 
of hub and around hub bolt attached to frame. 
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e. Install washer and nut. Tighten nut se­
curely. 

f. Place 12 eight unit bags and one four unit 
bag (total 100 units) of desiccant (item 316, 
table 1-1), in desiccant container. 

g. Lower top half of shipping container into 
place and seeure in place with bolts, washers, 
and nuts. Tighten nuts sufficiently so as to ob­
tain a moisture vapor proof closure. 

8-21. Placing in Service - Main Rotor Hub (UH-
1 Al. a. Remove bolts to remove top half of ship­
ping container. 

b. Remove attachments and lift hub out of 
container. Blade bolts are balanced and should 
not be exchanged. 

c. Clean and dry hub assembly in accordance 
with Specification MIL-P-116. 

Note 

The main rotor hub container may be 
used as a build-up stand for attach­
ment of main rotor blades. Remove 
eight bolts and lift out frame of con­
tainer. Relocate frame 90 degrees to 
container and secure with four cam­
lock fasteners. Position rotor hub 90 
degrees to fraine and tighten center 
nut. Attach main rotor blades. 

8-22. Stabilizer Bar (UH-1 A). The stabilizer 
bar is attached to the mast at the main rotor 
hub trunnion. The bar is connected into the 
main . rotor system in such a manner' that the 
inherent inertia and gyroscopic action of the 
bar is induced into the rotor system and pro­
vides a measure of stability for all flight con­
ditions. If, while hovering, the helicopter is dis­
turbed, the bar, due to its gyroscopic action, 
tends to remain in its present plane. The re­
lative movement between the bar and the m.ut 
causes the hub and blade assembly to feather 
and return the rotor to near its original plane 
of rotation. If the bar were completely unre­
strained it would remain in its original plane 
of rotation and would induce stability to the 
point of removing all control from the pilot. 
Due to restraining and dampening action the 
bar possesses a mast following characteristic. 
This following time is regulated by two hydrau­
lic dampers connected to the bar in such a man­
ner that a movement' of the mast is trans­
mitted to the bar through the dampers at a rate 
determined by the adjustment of the dampers. 
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A compromise is met in which the bar provides 
the desired amount of stability and still allows 
the pilot complete responsive control of the heli­
copter. 

8-23. Removal - Stabilizer Bar (UH-1 Al. a. Dis­
connect pitch links (3, figure 8-1) from pitch 
horns (8) and install grip positioning links 
Tl01348 to hold grips and blades in position. 

b. Disconnect damper links from damper 
arms. 

c. Disconnect tube assemblies from scissors 
levers. Secure control rods to bar with tape. 

d. Remove four bolts from each stabilizer 
support and lift bar off rotor. 

8-24. Inspection - Stabilizer Bar (UH-1 Al. a. In­
spect centerframes and supports for scratches, 
dents and burnish marks within 1.0 inch either 
side of bolt hole center line. Depth of damage 
shall not exceed 0.010 inch. Inspect mixing 
levers to criteria shown on figure 8-6A. 

b. Burnish marks from sockets are permitted 
on the outboard attachment bolt holes of tube 
to centerframes. These marks shall have no 
depth and only be of a polished nature. 

c. Inspect outboard 4.0 inches of center­
frames for scratches which have no depth, but 
do remove the protective coating. Such scratch­
es are permitted, but shall be treated for cor­
rosion. (Refer to paragraph 8-25.) 

MAX. DEPTH OF REPAIR (SCRATCHES OR NICKS): 

AREA A, 8 OR C: 0.010 IN. 
OTHER AREAS: 0,035 IN. 2•.14011-132 

figure 8-6A. Stabilizer bar mixing 
lever limits (UH-1 Al 
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d. Inspect for scratches which have a maxi­
mum depth of 0.002 inch. Such scratches are 
permitted, but shall be treated for corrosion 
protection. (Refer to paragraph 8-25.) 

Note 

If a burr is present on the end of a 
scratch, it shall be removed, without 
causing any damage to the surface of 
the centerframe, before the scratch is 
given corrosion protective treatment. 

e. Inspect the corner edges of the outboard 
4.0 inches of the centerframes for dents which 

1 do not exceed a maximum depth of 0.010 inch 
and a maximum length of 0.5 inch. 

f. Inspect all other areas of the centerframes, 
mixing levers and supports for scratches and 
dents. Maximum depth of such damage shall 
not exceed 0.035 inch. 

,

1 

g. Inspect all bearings for damage and free­
dom in race. 

8-25. Repair or Replacement-Stabilizer Bar (UH-
1 AJ. a. Round edges of repairable dents, keep­
ing radius as small as possible. 

b. Burnish out all repairable damage to a 
smooth finish. 

c. Treat all repaired areas for corrosion pro­
tection as follows: 

(1) Olean surface with aliphatic naptha 
(item 308, table l-1). 

(2) Scrub area 'to be treated with biode­
gradea:ble compound (item 312, table 1-1) and 
rinse thoroughly. 

(3) Apply brush alodine (item 317, table 
1-1) to bare area only. Keep surface wet one 
to three minutes. 

(4) Remove solution with clean cheese­
cloth saturated with water. Dry with com­
pressed air or clean, dry cheesecloth. 

d. If bearings are considered unsatisfactory 
for continued usage, replace component. 

8-26. Installation - Stabilizer Bar (UH-1AJ. a. 
Position stabilizer bar supports in place over 
trunnion, observing color code. Install four 
bolts with washers, in each support. Safety 
wire bolts in pairs vertically. 

.b. Remove grip positioning tool and attach 
pitch links (3, figure 8-1) to pitch horns (8) 
and stabilizer bar mixi11g levers (2). 

Caution 

All three bolts passing through the 
pitch link (3, figure 8-1) are high ten­
sile, close tolerance bolts. Install with 
a minimum of two steel washers un­
der the head and two steel washers 
under the high castle nut. Torque 80 
to 100 inch-pounds. 

c. Attach control tubes to scissors levers 

· 8-12A 
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d. Attach damper control tube to damper 
arm. Ref er to paragraph 8-33 for instructions 
relative to adj us ting damper control tube. 

8-27. Stabilizer Bar Dampers (UH-1 A). The 
stabilizer bar dampers are mounted on adapters 
on the mast. The adjustment and timing of the 
dampers determines the following time of the 
stabilizer bar and the resultant controllability 
of the helicopter. 

8-28. Removal - Stabilizer Sar Dampers (UH-1 AJ. 
a. Disconnect control tubes from lever arms. 

b. Remove retainer ring adapter bolts (2, 
figure 8-7) and slide damper and adapter as­
sembly from mast. 

VIEW A 
0.002 
0.020 

1. Damper Assembly 
2. Adapter Bolts 
3. Adapter {Matched Set) 
4. Damper Mounting Bolts 
5. 0-Ril\g 
6. Washer 
7. Retainer Ring 
8. Lever Arm 
9. Valve 

10. Filler Plug 
11. Wingshaft 
12. Spool 
13. Cam Nut 

Caution 

Refer to CAUTION notes, paragraph 
8-31 on handling dampers after re­
moval. 

8-29. Inspection - Stabilizer Sar Dampers (UH-
1 AJ. Inspect dampers for damage, security, leak­
age and proper timing. 

8-30. Repair or Replacement - Stabilizer Sar 
Dampers lUH-1 AJ. a. Replace all dampers that do 
not meet inspection requirements. (Refer to 
paragraph 8-29.) 

b. Replace dampe1·s that cannot be adjusted. 
(Refer to paragraph 8-33.) 

,---. -------, 

i{~ .. r.., •.. J I 
I ••••••••••• J 

2o4010-26 

figure 8-7. Stabilizer damper and adapter assembly CUH-1 AJ 
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8-31. Servicing - Stabilizer Sar Dampers CPart No. 
204-010-9001 (UH-JAi. a. Position damper with 
spline end down. 

Caution 

Clamping damper around body will 
seize wing-shaft and damage internal 
parts. 

b. Remove valve (9, figure 8-7) and fill cavity 
with hydraulic oil (item 3, table 1-1). 

c. Pull spool (12) out and release several 
times to purge air from timing section. 

d. With spool held in OUT position, oscilate 
the wing-shaft several times to purge air from 
the vane section. If any air remains it will 
cause a soft spot which will be felt when di­
rection of rotation is changed. 

e. Replace valve (9). Position damper as in­
stalled on the ship. Remove filler plug and check 
fluid level. Fluid level should be even with botr 
tom of plug hole. Replace and safety wire plug. 

Caution 

From this point on do not hold damper 
with the splined end UP for any ap­
preciable time and do not rotate wing­
shaft with damper in this position. If 
wing-shaft is rotated in this position 
steps a. through e. must be repeated. 
Rapid rotation of wing-shaft will in­
duce air into cavity. 

8-32. Installation - Stabilizer Sar Dampers CPart 
No. 204-010-9001 (UH-JAi. Use two dampers of 
the same part number. 

a. If adjusting and timing is required refer 
to paragraph 8-33. 

b. Slide adapter and damper assemblies into 
position on mast splines with master splines 
aligned and install retainer ring. 

c. Install four adapter bolts, washers and 
nuts. Torque evenly. 

d. Attach control tubes to lever arms (8, 
figure 8-7). Refer to paragraph 8-33 for ad­
justment of tubes. 
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8-33. Adiustment - Stabilizer Sar Dampers (Part 
No. 204-010-9001 (UH- 1 Al. a. Bottom stabilizer 
bar on its static stop in either direction and ad­
just damper cam nut (13, figure 8-7) to ob­
tain a 0.170 (11/64) inch space between the 
orifice spool nut (12) and the end of the wing­
shaft. Bottom stabilizer bar on its static stop. 
Return stabilizer bar square to mast and ob­
serve orifice spool return time. Adjust orifice 
timing at valve (9) to obtain a three to six 
second full travel to equal to each other within 
one second. 

Caution 

Do not adjust nut on lever end of 
damper. Do not bottom adjusting 
screw because this will cause damage 
to plastic needle valve (9). 

b. Adjust stabilizer bar damper control tubes 
as follows: 

(1) Position damper wing-shafts in the 
center of travel and square stabilizer bar with 
mast. 

(2) Attach damper control tubes to sta­
bilizer bar and lever arms (8) with lubrication 
fittings outboard. 

(3) With stabilizer bar square to mast 
position lever arms (8) on nearest matching 
splines of damper wing-shaft. Refer to View A, 
for installation of 0-ring and washers on wing­
shaft. 

(4) Adjust damper control tubes to ob­
tain equal oriffice spool (12) travel when sta­
bilizer bar is bottomed on its static stop in 
either direction. 

8-34. Swashplate and Collective Sleeve (UH-
1 A). The swash plate and collective sleeve as­
sembly encircles the mast at the top of the 
transmission. The swashplate is mounted on a 
universal support so that it may be tilted in 
any direction. Movement of the cyclic control 
stick results in a corresponding tilt of the 
swashplate, and through a system of linkage 
the position of the rotor is mechanically 
changed. A movement of the collective pitch 
lever actuates the collective sleeve within the 
swashplate and transmits collective control to 
the rotor hub. 

8-35. Removal - Swashplate and Collective 
Sleeve (UH-1AJ. a. Remove main rotor hub and 
blade assembly. (Refer to paragraph 8-6.) 
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1. Damper Control Tube 
2. Damper Arm 
3. Damper Mowiting Adapter 
4. Control Tube 
5. Cyclic Control Trwmion 
6. Case Cap 
7. Collective Lever 
8. Drive Link 
9. Boot 

10. Seal 
11. Retainer Rings 
12. Shim 
13. Bearing and Liner Assembly 
14. Stud 

CAUTION 

L1 
Use high tensile, close tolerance bolt 

, with a minimum of four steel washers 
placed as illustrated. Torque to high 
tensile torque 80 to 100 inch-pounds • 

204200-21 

Figure 8-8. Mast controls (UH-1 Al 
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b. Remove stabilizer bar dampers and adapt­
er. (Ref er to paragraph 8-28.) 

c. Cut safety wire and remove boot (9, figure 
8-6) and seal (10). 

d. Disconnect control tube from trunnion of 
collective pitch lever (7). 

Note 

If only the scissors and sleeves assem­
bly is to be removed proceed as out­
lined in paragraph 8-41. The following 
steps are required for removal of the 
swashplate and collective sleeve as­
sembly as a complete unit. 

e. Disconnect the cyclic and elevator control 
tubes from trunnions (5) on the swashplate. 
Insert a. piece of folded paper or cardboard into 
each of the four gimbal support clevises to pre­
vent damage while handling. 

f. Remove eight bolts and washers securing 
swashplate support to transmission case cap 
(6) and carefully lift the swashplate and col­
lective sleeve assembly from the mast. 

8-36. Inspection - Swasftplate and Collective 
Sleeve (UH-1 AJ. a. Inspect for maximum allow­
able wear looseness across gimbal ring bearings 
and bolts of 0.010 inch. 

b. Inspect support and inner and outer rings 
for nicks, burrs and scratches. 

c. Inspect trunnion bearings (5, figure 8-8) 
for allowable axial chuck of 0.020 inch and gen­
eral condition. 

Note 

The trunnion bearings are somewhat 
different than other bearings which 
normally can be "feel checked" for 
roughness and ease of rotation. The 
trunnion bearings are preloaded into 
the cylinder portion of the trunnion 
with a 0.0005 inch tight to 0.0005 inch 
loose tolerance. They are the roller 
type, having two separated roller cases 
and angular faced inner and outer 
races. 

The normal feel of this assembly is 
one of tightness, due mainly to the 
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0.0005 inch tight tolerance. The feel­
ing of roughness is due to the pre­
load and the angular faces of the inner 
and outer races. When grease (item 8, 
table 1-1) is applied to the assembly 
as required, the normal bearing feel 
does not exist. 

The conditions described are inherent 
in the trunnion bearing assembly. 
Checking the bearing assembly for 
tightness should be accomplished by 
hand movement only of the barrel and 
the crosshead. 

Caution 

Should swashplate trunnion bearings 
require replacement torque retaining 
bolts 50 to 70 inch-pounds. 

8-37. Repair or Replacement - Swasftplate and 
Collective Sleeve (UH-1 AJ. Replace all parts that 
do not meet inspection requirements. (Refer 
to paragraph 8-36.) 

8-38. Installation - Swasftplate and Collective 
Sleeve (UH-lAJ. The swashplate and support as­
sembly and the scissors and sleeve assembly 
can be installed as an assembled unit, or as 
separate assemblies. The following ·steps cover 
procedure for installation of the assembled unit. 
For installation of the scissors and sleeve as a 
separate assembly, refer to paragraph 8-44. 

a. Lubricate splines with grease (item 8, ta­
ble 1-1). 

b. Carefully lower the assembled unit over 
the mast until swashplate support rests on 
transmission case cap (6, figure 8-8). 

c. Align holes and install eight bolts, with 
aluminum alloy washers under heads, through 
support flange into case cap (6). Use two long­
est bolts between pivots of collective lever. 
Saf etywire bolt heads in pairs. 

d. Connect collective pitch control tube to col­
lective lever. Connect cyclic and elevator con­
trol tubes to swashplate trunnions. Make cer­
tain lubrication fittings on trunnions are up. 

e. Slide boot (9, figure 8-8) down over flange 
at top of sleeve assembly and secure with safe­
tywire. Position seal (10) around mast and un­
der top edge of boot (9). Safetywire seal. 
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f. Install stabilizer bar dampers and adapt­
ers. (Ref er to paragraph 8-32.) 

g. Inst.all main rotor hub and blade assem­
bly. (Refer to paragraph 8-7.) 

h. Connect control tubes and links. 

8-39. Preparation for Storage or Shipment -
Swashplate and Collective Sleeve WH-1 AJ. The 
following steps cover procedure for installing 
swashplate and collective sleeve in metal con­
tainer. 

a. Clean and dry swashplate and support as­
sembly in accordance with Specification MIL­
P-116. 

b. Apply corrosion preventive compound 
(item 315, table 1-1), to bushings and exposed 
non-plated steel surfaces not in contact with 
bearings. 

c. Apply grease (item 13, table 1-1), to all 
bearings and grease fittings. 

d. Wrap assembly in grease proof barrier 
material (item 506, table 1-1) and secure with 
pressure sensitive tape (item 402, table 1-1). 
Shape wrapper to contour of assembly. 

e. Place wrapped assembly into contoured 
bottom cushion of metal container, and align 
to fit the contour. 

f. Align top contoured cushion to fit assem­
bly and lower into place. 

g. Place 19 eight unit bags (total 152 units) 
of desiccant, (item 316, table 1-1) in desiccant 
container. 

h. Place rubber gasket on lower half of con­
tainer and lower lid of container into place. 
Install locking ring over lip of lid and body. 

i. Install bolt and nut in locking ring and 
tighten sufficiently so as to obtain a moisture­
vapor proof closure. 

8-40. Scissors and Sleeve Assembly (UH-1 A). 
The collective sleeve, which is contained with­
in the swashplate: is actuated by movement of 
the collective pitch lever. By this action collec­
tive control is transmitted to the main rotor 
hub. 

8-41. Removal - Scissors and Sleeve Assembly 
(UH-1 AJ. a. Refer to paragraph 8-35. Perform 
steps a. through d. 

b. Remove nuts, washers, spacer (3, figure 
8-8) and bolts attaching collective pitch levers 
(1) to swashplate support (6) and to each 
other. Keep all loose parts, including shims (5) 
together for use in reassembly. 

c. Cut saf etywire and remove four screws 
attaching each bearing and housing assembly 
(8, figure 8-8) to lower end of collective sleeve 
(7). 

d. Remove nuts, washers and bolts and dis­
connect link from swashplate trunnions. 

e. Carefully lift the scissors and sleeve as­
sembly upward and remove from mast. 

8-42. Inspection - Scissors and Sleeve Assembly 
WH-1 AJ. Clamp dial indicator to mast with 
plunger resting on the collective boot flange 
attaching bolt head. Rotate sleeve assembly 
and measure amount of play present. Maxi­
mum radial play allowed between mast and 
collective sleeve drive plate is 0.040 inch at 
point of measurement. 

8-43. Repair or Replacement-Scissors and Sleeve 
Assembly (UH-1 AJ. If inspection requirements 
(refer to paragraph 8-42) are not met request 
assistance from higher maintenance level. 

8-44. Installation - Scissors and Sleeve Assembly 
WH-1 AJ. The following steps cover installation 
of scissors and sleeve assembly as a separate 
assembly. 

a. Lubricate splines of collective sleeve (7, 
figure 8-9) and carefully lower scissors and 
sleeve assembly over mast and into swashplate 
support ( 6). 

b. Attach drive links (8, figure 8-8) to trun­
nion bearings on swashplate outer ring. Make 
certain lubrication fittings are down and bolt 
heads toward rotation. 

Caution 

Use high tensile, close tolerance bolts 
with a minimum of four steel washers 
positioned as shown in figure 8-8. Tor­
que to high tensile torque of 80 to 
100 inch-pounds and check torque 
after first ten hours of operation. 
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CHAPTER 8 
SECTION II 

TM 55-1520-211-20 

c. Position bearing and housing assemblies 
(8, figure 8-9) to lower end of collective sleeve 
(7) and install attaching screws. Safetywire 
screws in vertical pairs. 

d. Check wear between lever bearing and 
liner (9, figure 8-9). If wear exceeds 0.001 inch, 
perform step e. If wear exceeds 0.005 inch, 
bearing must be replaced. 

e. Clean bore of liner bushing and outer race 
of bearing. Coat both surfaces with primer 
(item 118, table 1-1). Allow to dry. Coat both 
surfaces with sealant (item 201, table 1-1). 
Wipe off excess sealant and allow to dry. 

f. Assemble collective pitch levers (1, figure 
8-9) on swashplate support (6) with pins in­
serted into bearings on collective sleeve (7). 
:Position trunnion (4) between collective pitch 
levers (1) and install bolts, washers and nuts. 
Torque bolts. Use feeler gage to measure clear­
ance between shoulder on pin and bearing inner 
,race at each side. Add two feeler gage clear­
ances and divide by two to determine thickness 
of shims (12, figure 8-8) required. Prepare 
two shims to this dimension, equal to each 
other within 0.005 inch. 

g. Remove levers (7, figure 8-8) install 
shims (12) and reassemble. Check for no end 
play of pins in bearings and for freedom of 
bearing rotation. Installation should be 0.000 
to 0.002 inch tight. 

8-45. Preparation for Storage or Shipment - Scis­
sors and Sleeve Assembly (UH-1 AJ. The follow­
ing steps cover procedure for installing scis­
sors and sleeve assembly in metal container. 

a. Clean· and dry scissors and sleeve assem­
bly in accordance with Specification MIL-P-116. 

b. Apply corrosion preventive compound 
(item 315, table 1-1) to bushings and exposed 
non-plated steel surfaces not in contact with 
bearings. 

c. Apply grease (item 13, table 1-1) to all 
bearings and grease fittings. 

d. Wrap assembly in grease proof barrier 
material (item 506, table 1-1) and secure with 
pressure sensitive tape (item 402, table 1-1). 
Shape wrapper to contour of assembly. 

e. Place wrapped assembly into contoured 
bottom cushion of metal container, and align 
to fit the contour. 
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f. Align top cont.oured cushion to fit assem­
bly and lower into place. 

y.. Place 12 eight unit bags and one four unit 
bag (total 100 units) of desiccant (item 316, 
table 1-1) in desiccant container. 

h. Place rubber gasket on lower half of con­
tainer and lower lid on container int.o place. 
Install locking ring over lip of lid and con­
tainer body. 

i. Install bolt and nut in locking ring and 
tighten sufficiently so as to obtain a moisture­
vapor proof closure. 

8-46. Control Tubes. The following steps 
cover general information and minor repair to 
both rotating and non-rotating control tubes. 

a. Minor damage to both rotating and non­
rotating control tubes in the form of scratches 
may be polished out. 

Note 

No limitations apply to length or di­
rection of scratches. Scratches should 
be blended out to extend over a mini­
mum two inch area. 

b. Scratches in all control tubes above the 
swashplate not in excess of 0.005 inch in depth 
may be polished out in accordance with step d. 

c. Scratches, below and aft of the swashplate 
not in excess of 0.010 inch in depth may be 
polished out in accordance with step d. 

d. Remove all scratches that are within 
limitations with wet or dry type sand paper, 
(item 508, table 1-1) or finer, to obtain a 
smooth scratch free surface. Apply two coats 
of zinc chromate primer (item 119, table 1-1) 
to repaired area. 

e. Allowable wear limits for the damper con­
trol tube (1, figure 8-8) bearings permit a 
maximum of 0.005 inch radial play and 0.030 
axial play. Some of these tube assemblies may 
be equipped with alternate rod end bearings, 
47-140-252-5. Tube assemblies so equipped have 
0.012 inch radial and 0.012 inch axial maxi­
mum allowable wear limits. 

f. Tail rotor pitch change link bearings have 
0.020 inch radial and 0.020 inch axial maxi­
mum allowable wear limits. 
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g. ijearing end of pitch change links (3, fig­
ure 8-1) have 0.020 inch radial and 0.020 inch 
axial maximum allowable wear limits. Univer­
sal end of the pitch change links have 0.0()85 
inch radial and 0.017 inch axial maximum al­
lowable wear limits. 

h. Maximum allowable elongation to a bush­
ing or clevis hole in the-control system is 0.003 
inch. 

i. Any wear in excess of limits shown in 
steps e. through h., above, is cause for replace­
ment. 

j. J.4·or replacement of control system bolts 
refer to paragraph 3-7. 

8-47. Main Rotor Hub ana Blade Assembly 
(UH-1 B Serial No. 60-3546 through 64-
14100). The main rotor assembly is a two 
bladed, semi-rigid type employing preconing 
and underslinging to insure smooth operation. 
The assembly consists of two all metal bonded 
blades with corrosion and scuff resistant 
leading edges, c o n n e c t e d to a common 
yoke through blade grips. The rotor as­
sembly is attached to the mast through a 
trunnion mounted in pillow blocks to provide 
a flapping axis and is secured to the niast with 
a screw type cap. Blade pitch-change is accom­
plished by changing · the angle of the blade 
grips equally and simultaneously with the col­
lective pitch lever. Tilting the rotor, to provide 
directional control, is accomplished by chang­
ing the pitch of each grip independently by 
means of the cyclic controls. The all metal rotor 
blades consist of four major sections, the main 
spar, a honeycomb core, a trailing edge extru­
sion and a nose block extrusion all bonded to 
the skin, with an adhesive applied under heat 
and pressure. 

8-48. Operational Clteclc - Main lofor ffvb and 
Slade Auembly (UH-,18 Serial No. 60-3546 
fltrovglt 64-141 OOJ. Run-up shall be performed 
by personnel authorized in accordance with 
AR95-13. 

a. Operate engine at 6600 rpm with a collec­
tive setting less than required to become air­
borne (about 15 psi) . Note torque pressure 
reading. 

b. Set engine speed at 4700 rpm and collec­
tive the same as for 6600 rpm. Check blade 
track. 
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c. From the track marks determine which 
blade is high at 4700 rpm. Roll the high blade 
down by lengthening its pitch link. One flat of 
rotation of pitch link barrel is equivalent to 
% inch of track (for all rpm). Blade trim tabs 
have no effect on track at 4700 rpm. The cor­
rect amount of roll can therefore be deter­
mined when trim tabs are improperly set. Once 
the blades have been rolled into track at 4700 
rpm further rolling is not required. 

d. Increase engine speed to 6600 rpm with 
collective positioned as in step b .. Check blade 
track. If the track changes from 4700 to 6600 
rpm one blade is climbing with rpm. This blade 
would also climb with increased airspeed in 
flight. To prevent blade from climbing bend 
tab on opposite blade up. One degree of tab is 
equivalent to 1/16 inch of track at 6600 rpm. 
If more than eight degrees of tab differential 
is required the diving blade tab should be set 
up to eight degrees and the climbing blade tab 
should be bent down the remaining amount. 
Use T101422 tool when adjusting trim tabs. 

e. After the proper tab setting has been 
achieved based on ground track fly helicopter 
through the operational speed range. If a ver­
tical 1/rev. vibration is encountered at high 
speeds (the vibration will get progressively 
worse as speed increases) it will be necessary 
to refine the trim tab settings. Either an in­
crease or decrease in the amount of tab differ­
ential will be required. Above 100 knots as 
little as one-half degree change in tab settings 
can be significant. 

f. Check rotor balance through full airspeed 
range. 

Warning 

At no time will the acorn nut, P /N 
204-011-116-1 or 204-010-525-1, be ad­
justed or tampered with. 

g. Correct spanwise balance by installing 
two-inch masking tape on blade tip. If balance 
condition becomes worse remove tape and in­
stall on opposite blade. Balance to the best 
one-half wrap of tape. 

h. When the correct amount of tape has 
been determined remove it and replace with 
lead installed in the blade retention bolt on the 
same side. One wrap of tape is equivalent to 
3.1 ounces in the blade bolt. 

i. Correct chordwise balance by selecting one 
drag brace and sweep blade aft by one full 
turn on the drag brace. 

I 
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6. Core Set 
7. Main Rotor Assembly 
8. Washer 
9. Retaining Nut 

10. Lock - Retaining Nut 
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Figure 8-10. Main rotor assembly lUH-18 Serial No. 60-3546 thru 64-141001 

Note 

Both ends of the drag brace are fitted 
with right-hand threads. Drag brace 
length is changed when rotating the 
barrel because one end has National 
Course threads and the other end has 
National Fine threads. Turn jam nuts 
to the left to loosen and turn barrel 
down as viewed from the trailing edge 
of the blade to sweep blade aft. 

j. If improvement is noted continue sweep­
ing selected blade aft until rotor is operating 

smoothly. Adjustment up to two turns is per­
missible on the B rotor and two flats on the 
A rotor which normally exceeds requirements. 

k. If the condition becomes worse after mak­
ing adjustment return blade to its original 
position and make similar adjustment to the 
opposite blade. 

8-49. Checking Main Rotor Counterweight Adiust­
ment lUH-1 B Serial No. 60-3546 through 64-
141001. At approximately 60 knots I. A. S. in 
cruise flight with hydraulic boost off the collec­
tive control should have a neutral or light force 

8-21 
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Figure 8-11. Tracking main rotor blades (UH-1 B Seri al No. 60-3546 thru 64-14100) 

between 14 and 15 pounds of engine torque. 
Above 15 pound torque collective shall become 
increasingly negative and below 14 pounds tor­
que it shall become increasingly positive. Col­
lective boost "OFF" forces in autorotation 
should be such that the collective pitch control 
can be lowered complete. To accomplish this 
it may be necessary to reduce the amount of 
weight originally determined. If applied force 
is greater when increasing collective pitch 
more counterweight is required and conversely 
if applied force is greater when decreasing col­
lective pitch less counterweight is required. 
Refer to paragraph 8-50 for allowable counter­
weight limits. 
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Note 

Due to irreversible valves incorpo­
rated in the boost system improperly 
adjusted counterweight may not be 
evident for fixed collective control 
positions. 

8-50. Counterweight Limits (UH-1 B Serial No. 60-
3546 through 64-141001. When using 204-011-
154 counterweight bolts a maximum of one 
204-011-155-3 counterweight and thirteen 
washer type weights may be used on each side. 
When using the 204-011-172-1 counterweight 
bolt a maximum of one 204-011-173-1 counter­
weight and nine washer type weigh'ts may be 
used on each side. Use AN960-1016 washers 
as required between counterweight and retain­
ing nut. Torque counterweight retaining nut 
300 to 400 inch-pounds. 

8-51. Removal - Main Rotor Hub and Blade As­
sembly (UH-1 B Serial No. 60-3546 through 64-
141001. a. Remove pitch links and install grip 
positioning links, T101402, to hold grips and 
blades in position. (See figure 8-12.) 

b. Remove stabilizer bar assembly ( 1, figure 
8-10). (Refer to paragraph 8-69.) 

c. Cut lockwire and remove bolt and lock 
(10). 
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d. Remove retaining nut (9) using wrench 
T101358. 

e. Install blade tie-down block to guide rotor 
while removing. 

f. Install hoisting sling and with T101411 
or other suitable hoist, lift off hub and blade 
assembly. Place hub on a stand and support 
blades. Remove split cones (6) from mast. 

Caution 

Be sure that grip positioning links are 
installed after pitch links have been 
disconnected. 

8-52. Installation - Main Rotor Hub and Blade 
Assembly (UH-1 B Serial No. 60-3546 through 
64-141001. Installation of the main rotor hub 
and blade assembly shall be accomplished as 
follows. 

a. Install grip positioning links T101402 on 
grips. Install hoisting sling on hub assembly 
and with T101411 or other suitable hoist, posi­
tion rotor assembly over mast. 

b. Lubricate splines with grease (item 8, 
table 1-1). Install cones (6, figure 8-10) in 
groove in upper set of splines on mast, with 
bevel side up to mate with bevel in hub trun­
nion. 

c. Align mast and hub master splines and 
lower rotor onto mast and split cones. 

Note 

Rotor must be aligned directly over 
mast to prevent damage to threads 
on, mast. 

d. Install washer (8) and nut (9). Torque 
nut 520 to 780 foot-pounds using wrench 
T101358. 

e. Install lock (10) and lockwire bolt to 
saf etywire hole in trunnion. 

f. Install stabilizer bar. (Refer to paragraph 
8-72.) 

g. Remove grip positioning links. Adjust 
overall length of pitch links between uppP.r hole 
in universal fitting and lower hole in link as­
sembly_ (8) to 10.2 inches and attach pitch 
horns (4). 

Note 

Install pitch horn to pitch link attach­
ing hardware with nut facing in di­
rection of rotation. 

h. Check low pitch position of grips for a 
plus reading of seven and one-half degrees, 
plus or minus one-fourth degree, by placing a 
protractor chordwise on the outboard machined 
surface of the blade grip. Set blade in above 
position and hold in place while taking a pro­
tractor reading on the opposite blade. Adjust 
pitch change links equally until a total reading 
of fifteen degrees, plus or minus one-half de­
gree is obtai)led. Tighten and lockwire barrel 
and nuts. 

Note 

If rotor overspeeds in autorotation 
shorten links equally. If rotor under­
speeds, lengthen links equally. Normal 
rpm range is 294 to' 324 (refer to TM 
55-1520-211-10). 

8-53. Main Rotor Blades (UH-1 B Serial No. 
60-3546 through 64-14100). The two main 
rotor blades are of all metal bonded construc­
tion with corrosion and scuff resistant leading 
edges. 

8-54. Removal - Main Rotor Blades (UH-1 B Serial 
No. 60-3546 through 64-141 00J. a. Support hub 
assembly on a stand. Support blades so that 
leading edge is straight. 

204010-58 

figure 8-12. Grip positioning links in•stalled 
CUH-1 B Serial No. 60-3546 thru 64-141 00J 
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1. Shims 
2. Blade 
3. Blade Bolt 
4. Grip 
5. Counterweight 
8. Drag Brace Assembly 
7. Nut - Blade Bolt 
8. Bolt - Safety 
9. Bolt - Drag Brace 
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Figure 8-13. Main rotor hub and blade assembly (UH-18 Serial No. 60-3546 thru 64-14100J 

b. Remove drag brace bolt (9, figure 8-13). 
Remove lock-bolt (8) that passes through 
blade bolt (3) and nut (7). Remove nut (7) 
from blade bolt. Secure shim (1) to either 
blade or clevis on drag brace (6)· for reassem­
bly. 

Note 

Do not change adjustment of drag 
braces. Identify blade retention bolts 
for installation in same grips from 
which they were removed. 

c. Gently raise tip of blade until blade bolt 
(8) can be readily removed. Remove blade 
from grip. 

Caution 

Reason for lifting blades is because 
blades are pre-set to 4 degree cone, 
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and elevation is necessary to free 
bolts. If difficulty is still· encountered 
in removing bolts, use Main Rotor 
Blade Retention Bolt Extracting Fix­
ture Assembly, which may be locally 
fabricated as shown on figure 8-14. 

d. Repeat procedure on opposite blade. 

8-55. Inspection and Repair - Main Rotor Blades 
(UH-18 Serial No. 60-3546 through 64-14100J. 
The following criteria covers organizational 
inspection and ~pair of main rotor blades 
used on UH-lB helicopters Serial No. 60-3546 
through 64-14100. 

a. Main rotor blades damaged t.o the follow­
ing extent should be "cop.demned, demili-1 
tarized and locally scrap~" rather than re­
turned to an overhaul facility. 

(1) Any penetration in the natched area 
as indicated on figure 8-15. 
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DETAIL ITEM 1 

1. Puller Rod Assembly 4130 (or better), 1.0 O.D. - 13. 750 Lo~g 
2. Hex Nut 0.875 NC (9) Thread 
3. Be~ring (Thrust) IMer Race I.D. 0.080 - 0.093 
4. Plate, Steel or Aluminum, 4.0 O.D., 0.375 Thick 
5. Tube, Steel or Aluminum, Wall Thickness 0.083 - 0.125 
6. Steel Flat Washer, 2.0 O.D. - 0.875 I.D. 
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Figure 8-14. Main rotor &fade retention &oft extracting fixture (UH-18 Serial No. 60-3546 thru 64-14100J 

(2) Skin penetration in any area larger 
than 2.0 inches in diameter or length. 

(3) Water in the honeycomb core. 

(4) Voids between the skin and honey­
comb larger than ten square inches. 

(5) Edge voids deeper than 1.0 inch at the 
tip end of any of the root end doublers or grip 
plates. 

( 6) Edge voids in the leading edge or 
trailing edge of the doublers that are 0.50 inch 
or more in depth and show indications of cor­
rosion in the voids. 
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Figure 8-15. Areas of repair - main rotor blades (Uff-J B Serial No. 60-3546 thru 64-141001 

(7) Any corrosion that penetrates entirely 
through the skin. 

(8) Any blade that has reached maximum 
service life (1000 hours) or whjch has less 
than 100 hours remaining service time. 

b. Normal inspection and repair criteria are 
as follows: 

(1) Inspect grip plates (1, figure 8-16) 
for fretting corrosion. If depth of corrosion 
exceeds 0.020 inch and fifty percent of any 
quadrant formed by intersection of chord wise 
and spanwise axis through center of retention 
bolt hole, polish out with abrasive cloth and 
fair edges of repair into surface contour. 

(2) Nicks and scratches within the limits 
below are acceptable if repaired. In aluminum 
parts, the paint around t~e defect should be 
removed by light sanding, and the nick or 
scratch polished out with aluminum wool. The 
area should then be repainted per paragraph 
8-58. On the stainless steel leading edge, the 
nicks or scratches may be polished out by sand­
ing or with steel wool; however, steel wool 
must not be allowed to t.ouch the aluminum 
parts. 

Caution 

Damage exceeding the following limits 
will require replacement of blade. 
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(a) In the skin, inboard of station 165 
and the inboard abrasion strip, running within 
zero and 15 degrees of the spanline and not in 
excess of 0.006 inch in depth. 

(b) In the skin, inboard of station 165 
and the inboard abrasion strip, running within 
zero and 75 degrees of the chordline and not 
in excess of 0.003 inch in depth. 

(c) In the skin, outboard of station 165, 
running within zero and 75 degrees of the 
chordline and not in excess of 0.004 inch in 
depth. 

(d) In the skin, outboard of station 165, 
running within zero and 15 degrees of the 
spanline and not in excess of 0.008 inch in 
depth. 

(e) In the outboard abrasion strip, in­
board of station 165, not in excess of 0.003 
inch in depth. 

(f) In the outboard abrasion strip, out­
board of station 165, running within zero and 
15 degrees of the spanline and not in excess 
of 0.006 inch in depth. 

(g) In the outboard abrasion strip, out­
board of station 165, running within zero and 
75 degrees of the chordline and not in excess 
of 0.004 inch in depth. 
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3. Leading Edge Abrasion Strip (Inboard) 
4. Leading Edge Abrasion Strip (Outboard) 
5. Flag Tracking Tip Cap 
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10. Skin 
11. Trailing Edge strip 
12. Honeycomb Core 
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Figure 8-16. Main rotor blade (UH-18 Serial No. 60-3546 thru 64-141001 

(h) In the doublers, grip aild drag 
plates running within zero and 15 degrees of 
the spanline and not in excess of 0.005 inch 
in depth. 

(i) In the doublers, grips and drag plates 
running within zero and 75 degrees of the 
chordline and not in excess of 0.0025 inch in 
depth. 

Note 

The allowable limit for wrinkles in 
main rotor blade skin, caused by ac­
cident or overspeed, is 0.020 inch 
when measured "PEAK to VALLEY" 
with blade lying supported in a flat 
position. 

(8) Nicks and scratches on the upper and 
lower surf aces of the trailing edge strip not in 
excess of the limits stated below are accept­
able if repaired by polishing out. Notches on 
the trailing edge not in excess of 0.120 inch 

deep chordwise are acceptable if repaired by 
removing material on a 2.0 inch minimum ra­
dius. Repair may not extend more than 0.120 
inch deep chordwise. Touch-up refinishing per 
paragraph 8-58 should be accomplished after 
repair. 

(a) In the upper and lower surface of 
the trailing edge strip, running within zero and 
15 degrees of the spanline and not in excess of 
0.005 inch in depth. 

(b) In the upper and lower surface of 
the trailing edge strip, running within zero and 
75 degrees of the chordline and not in excess 
of 0.008 inch in depth. 

( 4) Inspect the rotor blade for dents. 
Dents not in excess of the following limits 
may be repaired by lightly polishing with alum­
inum wool, cleaning with trichloroethylene 
and filling with sealer (item 210, table 1-1). 
After sealer has thoroughly dried, sand smooth 
and touch-up in accordance with instructions 
in paragraph 8-58. If dents are in excess of 
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limits below, the blade must be replaced. Limits 
and locations of permissible dents are as fol­
lows: 

Caution 

Dents should be closely inspected for 
nicks, scratches and cracks. If nicks 
or scratches exist in dents and the 
total depth of the scratch and dent is 
in excess of items (a) and (b), below, 
the blade should be replaced. If nicks 
and/or scratches exist in a dent and 
are in excess of limits permitted in 
step (2) (a) through (i) or step (3) 
(a) and (b) above, the blade should 
be replaced. If cracks exist anywhere 
the blade should be replaced. 

(a) Sharp dents in the skin, doublers, 
grip and drag plates and abrasion strips, in­
board of station 165 which are not in excess 
of 0.016 inch in depth and/or outboard of sta­
tion 165 which are not in excess of 0.030 inch 
in depth, and/or outboard of station 200 which 
are not in excess of 0.100 inch. 

(b) Non-sharp dents in the skins, 
doublers, grip and drag plates and abrasion 
strips, inboard of station 165 which are not in 
excess of 0.030 inch in depth and/or outboard 
of station 165 which are not in excess of 0.060 
inch in depth and/or outboard of station 200 
which are not in excess of 0.180 inch. 

(c) From station 230 outboard any dent 
that does not tear the skin, produce a void 
detectable when tapping with a coin, or affect 
flight characteristics is acceptable. 

(5) The trailing edge trim tab may be 
straightened and aligned by using trim tab 
bending tool, T101422, and bending gage, 
T101417. The trailing edge of the trim tab 
may also be straightened by using a heavy 
back-up block and a plastic head mallet. If the 
trim tab cannot be straightened, is cracked, or 
is separated from the blade, replace the blade. 

(6) A void is defined as an unbonded area 
that is supposed to be bonded. Edge voids in 
the grip plate, drag plate and doublers up to 
0.060 inch deep are acceptable if the total 
lengths of the voids in a bond line does not 
exceed 10 percent of the length of the bond 
line and no single void exceeds 2.0 inches in 
length, No edge voids are acceptable in the 
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outboard 7.0 inches of the doublers, the out­
board 3.0 inches of the grip plates, and the 
outboard 1.5 inches of the drag plate. Ac­
ceptable voids must be sealed with sealer (item 
210, table 1-1). Unacceptable voids require 
blade replacement. 

8-56. Repair - Covering leading Edge with Plas­
tic Tape (UH-18 Serial No. 60-3546 through 64-
14100J. When operating in regions where ab­
normal erosion is encountered, vinyl tape (item 
404, table 1-1) should be applied to the lead­
ing edge of the main rotor blade. Apply tape 
as follows: 

Note 

Tape may be applied in widths from 
two to four inches to a maximum 
length of six feet on the outboard end 
of the blades. In any event the length 
and width of tape applied must be 
equal on both blades. 

a. Smooth and clean area to be covered. 
(Remove existing tape if in~talled.) Sand off 
rough edges, using sandpaper (item 508 or 
509, table 1-1) and wipe off dust or foreign 
material. Clean paintetd surfaces with a cloth 
dampened with naptha or any approved clean­
ing agent, and wipe dry with a clean cloth_. 

b. Cut ·tape (two inch width recommended) 
to desired length, (maximum six feet). Remove 
paper backing and place tape on a cardboard 
or similar smooth surface with adhesive side 
up. 

c. Apply adhesive activator to adhesive side 
of tape, using a dampened felt squeegee or 
cheesecloth applicator, with parallel strokes 
from end to end of strip. (Adhesive activator 
and applicator are furnished with plastic film 
by manufacturer.) Avoid excessive use of ac­
tivator solvent which will result in puckering 
and wrinkling of the film. 

d. Fasten the center of the strip to the lead­
ing edge of blade, starting at one end and 
rubbing with hand to insure positive contact 
and freedom from air bubbles. Using thumbs, 
press tape in place, working from leading edge 
toward trailing tdge. Be sure aU areas of tape 
are fastened. If air pockets are trapped. tape 
may be lifted back to air pocket, reactivated 
if necessary, and reapplied. 



TM 55-1520;.211-20 
C-2 

CHAPTER 8 
SECTION II 

Note 

If tape (item 404, table 1-1) is not 
available, pressure sensitive tape 
(item.405, table 1-1) may be installed. 
Install pressure sensitive tape in ac­
cordance with following steps. 

1. Lightly sand leading edge with 
sandpaper (item 508 or 509, table 1-1) 
and wipe off dust and other foreign 
material, using a clean cloth damp­
ened with naptha or any approved 
cleaning agent. Wipe dry after clean­
ing. 

2. Select or cut tape (two inch width 
desirable; four inch width accept­
able) to desired length (maximum of 
six feet). Apply tape along center line 
of leading edge, overlapping an equal 
amount on top and bottom of blade. 
tJse fingers to press tape in place. 

8-57. Emergency Repairs - Main Rotor Blades 
(UH-1 B Serial No. 60-3546 through 64-141 OOJ. 
Main rotor blades receiving damage within 
the following limits ·may be repaired and re­
turned to service. 

Note 

Permanent repair or disposition of 
main rotor blades shall be accomplish­
ed at the earliest opportunity. 

. a. Any damage penetrating . the skin or in 
excess of manual limits and at least 2.0 inches 
from the spar, the trailing edge of the blade 
and doublers may be repaired provided the re­
pair does not exceed 2.0 inches in diameter. 
''REPAIRS INBOARD OF STATION 210 
MUST BE INSPECTED FOR CRACKS 
DAILY". 

b. If the blade is damaged within the limits 
of step a., above, it may be repaired in ac­
cordance with the following instructions. 

(1) Draw a circle around the damaged 
area just large enough to encompass damage. 

(2) Remove skin just inside the circled 
area, disturbing the honeycomb as little as pos­
sible. 

(S) Deburr edges of hole, making sure skin 
is free of scratches and nicks. 

(4) Remove paint from repair area with 
methyl-ethyl-ketone (item 309, table 1-1). Dry 
with a clean cloth. 

(5) Prepare a patch to cover the hole that 
will overlap by 0.75 inch. Patch may be fabri­
cated from 0.016 or 0.020 2024ST TS alum­
inum, Specification QQ-A-355-TS or QQ-A-
283-T6. Deburr and blend out edges. Sand the 
bond area of the patch and blade with 400 grit 
paper (item 509, table 1-1). 

(6) Clean bond area on patch and blade 
with methyl-ethyl-ketone (item 309, table 1-1). 
Dry with a clean cloth. 

Nofe 

Area must be clean, dry and free of 
grease, oil and wax. 

(7) Apply adhesive (item 214 or 216; I 
table 1-1) to patch and area around hole. Apply 
patch to blade, moving patch slightly under 
pressure to make sure voids in bond are ex­
pelled. Blend out excessive adhesive. 

(8) Patch may be held in place while 
curing with rubber bands .made from inner 
tube. Allow to cure at 60°F or above until 
completely firm. (Adhesive will resist finger­
nail penetration.) Overnight curing is usually 
sufficient. To accelerate curing time 'apply heat 
to area with a 200 watt lamp, 12 inches from 
patch. Heat should be applied until adhesive 
is completely firm. (Adhesive will resist finger­
nail penetration.) 

(9) Refinish patch and adjacent area in 
accordance with touch-up procedures called 
out in paragraph 8-58. 

c. One or more cracks developing and ex­
tending from a previously repaired area are 
cause for immediate local scrappage of blade. 

8-58. Painting - Minor Refinish - Main Rotor 
Blades (UH- 1 B Serial No. 60-3546 through 64-
14100J. Minor refinishing or main rotor blades 
consists of reworking small areas containing 
bare spots, paint cracks, crazing, blisters or 
other such minor defects which do not show 
evidence of pitting or damage to the blade shell. 
Use the least amount of paint possible to 
adequately protect the blade and to disturb 
the blade balance as little as possible. 
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a. Degrease with aliphatic naptha (item 308, 
table 1-1) or any good degreasing solvent. 

Caufion 

Do not use solvent which damages 
paint finish. 

b. Sand aged paint areas, using an abrasive 
grit which will not show marks in final finish. 
Remove dust with cloth dampened with naptha 
or with filtered compressed air. 

Caufion 

Do not sand areas of bare metal 

c. Remove all surface oxides and all aged 
chemical conversion coatings from areas to be 
refinished, using · abrasive cloth (item 403, 
table 1-1). 

d. Repair adhesive f a i r i n g ( adhesive 
squeeze-out along the trailing edge of stainless 
steel leading edge strip) with resin paste (item 
210, table 1-1) after removal of all paint finish. 
Remove damaged fairing only. 

e. Wash blades with soap detergent (item 
312, table 1-1). Achieve water-break-free sur­
face which will be evident by continuous un­
broken film of water on the surface after 
thoroughly rinsing off soap. 

Note 

From completion of this step through 
final paint, do not touch prepared 
surfaces with bare hands. 

f. Brush or spray on chemical conversion 
coating (item 317, table 1-1). If not available, 
use commercial metal-prep (alcoholic-phos­
phoric acid) or a 10 percent solution of chromic 
acid. 

g. Dry and clean prepared surfaces thor­
oughly. 

h. Apply one light coat (0.0003 to 0.0005 
inch) of catalyzed epoxy primer, (item 102, 
table 1-1). Air dry a minimum of 45 minutes or 
a maximum of 24 hours. 

i. Apply finish coats of acrylic lacquer, Navy 
Formula P-95, in colors specified below (Fed· 
eral Standard 595). Allow one hour drying timE 

8-30 

between coats. Use additional coats as require<\ 
for full coverage and for a total film thickness 
(primer and lacquer) of 2.5 to 3.5 mils (0.0025 
to 0.0035 inch). 

(1) On upper surface of blade, apply two 
coats camouflage olive drab, (item 106, table 
1-1). 

(2) On lower surface of blade, apply two 
coats of camouflage black, (item 105, table 
1-1). 

(S) On outer six inches (top and bottom) 
of blade, apply one coat of gloss orange-yellow 
(item 112, table 1-1). 

( 4) On one blade tip and outer two inches, 
apply one coat of gloss white (item 110, table 
1-1). 

(5) On opposite blade tip and outer two 
inches, apply one coat of gloss red, (item 108, 
table 1-1). 

j. Air dry blades a minimum of 48 hours 
before use. 

8-59. lnsfallafion - Main Rofor Blades IUH-18 
Serial No. 60-3546 through 64-141001. Installa­
tion of the main rotor blades shall be ac­
complished as follows. 

Nofe 

If drag braces are once properly ad­
justed, blades are interchangeable 
without further adjustment. To avoid 
disturbing rotor balance, install blade 
bolts in grips from which they were 
removed. 

After installing new blades, it may be I 
necessary to zero trim tabs before 
tracking. 

a. Apply corrosion preventive (item 315, 
table 1-1) to blade retention bolt bushings in 
rotor grip and blade and to drag brace and 
drag plate bushing. Support hub assembly on 
a stand. Insert blade (2, figure 8-13) into grip, 
observing color coding. Align bolt holes and 
insert bolt (3) through grip and blade assembly 
from top side. Gently moving tip of the blade 
up and down while inserting bolt will facili­
tate alignment of bolt holes. 

Note 

Foreign material or misalignment of 
bolt holes will result in damaged 
parts. 
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b. Support end of installed blade. Install nut 
· (7), on blade bolt. Align drag brace clevis hol.e 
and blade drag plate hole. Install shims (1), 
between .devis and drag plate to take up clear­
ance, not to exceed 0.000 to 0.005 inch. Install 
clevis bolt with two washers next to nut. 

c. · Install second blade in the same manner. 
Torque nuts on drag brace bolts 100 to 120 
foot-pounds. 

d. Torque nuts (7) on blade bolts (3) 260 
to 300 foot-pounds using tool T1Ql414. Safety 
nut (7) by installing a bolt through nut and 
blade bolt. 

e. Torque lower nut on counterweight bolt 
125 to 150 foot-pounds. 

1
8-60. Preparation for Storage or Shipment -
Main lotor Blades (UH-1 B Serial No. 60-3456 
through 64-141 00J. The following instructions 
cover storage or shipment of main rotor blades 
in either cardboard or metal containers. 

Caution 

lmmediately upon removal of a blade 
,r blades, the assembly must be thor­

oughly cleaned, oiled, the retention 
and drag brace 'bolt holes coated with 
grease, rust-preventive compound or 
cosmoline. The blade areas contacting 
the metal container cushions must be 
wrapped with water repellant paper 
and the blade/blades placed in thl 
proper container, along with the his­
torical records. 

a. Clean and dry each blade ass.embly in ·ac­
cordance with Specification MIL-P-116. 

b. Apply corrosion preventive compound 
(item 315, table 1-1) to hub, retention bolt hole 
and drag brace bolt holes. 

c. Wrap blade. assembly with grease proof 
barrier material (item 506, table 1-1) at all 
locations where the contoured supports con­
tact the blade and secure with pressure sensi­
tive tape (item 402, table 1-1). 

d. For storage or shipment in a cardboard 
container proceed as follows: 

(1) Secure contours to blade assembly. 

(2) Place blade assembly and contours in 
container with 12 eight unit bags and one four 
uni~ bag (total 100 units) of dessicant (item 
316, table 1-1). 

(3) Band · container shut with one-half 
inch steel bands. 

e. For storage or shipment in a metal con­
tainer proceed a.<1 follows: 

(1) Secure blade ass~ m b I y to shock 
mounted support in container in such a man­
ner that all protruding components are com­
pletely protected from any possible damage. 

Note 

Blades should not be in direct contact 
with contours at any time during stor­
age or shipment. 

(2) Place 12 eight unit bags and one four 
unit bag (total 100 units) of dessicant (item 
316, table 1-1) in container. 

(3) Install top half of container (with top 
cushions attached) on lower half of container 
and secure in place with cam lock fasteners. 

8-61. Main Rotor Hub (UH-1 B Serial No. 60-
3546 through 64-14100). The main rotor hub 
is a common yoke which attaches the main 
rotor blades, through the blade grips,· to the 
main rotor mast. 

&-62. lemoval- Main lotor Hub fUH-18 Serial 
No. 60-3546 through 64-14100.J a. Remove main 
rotor hub and blade assembly. (Refer to para­
graph 8-51.) 

b. Remove main rotor blades. (Ref er to para­
graph 8-54.) 

8-63. Inspection - Main lotor Hub (UH-18 Serial 
No. 60-3546 through 64-141 0OJ. a. Maximum al­
lowable play in pii;<:h link universal assembly 
bearings is 0.017 inch in the axial direction and 
0.0085 inch in the radial direction. 

b. Maximum ~lowable play in pitch link rod 
end bearing is 0.020 inch in the axial direc­
tion and 0.020 in the radial direction. 

c. Inspect blade retaining bolts for loss of 
dry film lubricant (bare metal exposed), pitting, 
and fretting COlTO'.Sion. If inspection of blade 
retaining bolts reveals damaged ,-.rea, replace 
bolts. 

d .. Dimensions of damaged areas on drag 
brace bolts, after polishing and cleanup, shall 
not exceed ¼ of the bolt cireumference. Bolts 
shall be replaced if the outside diameter (in 
inches) is less than the va:Iues specified below. 

(1) Inboard drag brace 0.8730 

(2) Outboard drag brace 0.8721 
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e. Some seepage from the main rotor grip 

I 

seal is normal. Seepage may be considered ob­
j ectionable when loss of oil is equivalent to 

, the amount contained in the reservoir during 
. a flight of two hours duration. When helicopter 
is in a static position and seepage of oil in a 
24 hour period results in not being able to 
obtain reading from sight ·gage, main rotor 
grip seal must be replaced. 

f. Maximum allowable dimensions of main 
rotor grip bushing holes after polishing are as 
follows: (1 and 2, figure 8-17.) 

Main Retention 
Drag Brace 

2.5040 
0.8760 

Score marks on the inner surface of bushings 
made during removal of bolts may not exceed 
0.010 inch, maximum, in depth. Such score 
marks may be polished out. The area of clean­
up should cover a maximum of ¼, of the bush­
ing circumference. Bushings are to be replaced 
if the inside diameter dimensions specified 
above are exceeded. 

I g. The following criteria define the limits :>f 
damage that are allowable on the external sur­
faces of the main rotor grips. (See figure 8-17.) 
Damaged surf aces in all areas of the grip 
should be improved by polishing out the area 
locally and blending edges of the damage into 
the surrounding surface with a smooth con­
tour. Grips with discrepancies in excess of spe­
cified limits should undergo fifth echelon in­
spection. 

(1) Damage to the barrel (3, figure 8-17) 
shall not exceed a maximum depth of 0.060 
inch, up to 3.5 inches in length. 

(2) Damage to the outside surf ace of 
blade tangs and drag brace tangs ( 4, figure 
8-17) shalJ not exceed a maximum depth of 
0.060 inch. Lengths shall not exceed ½ of maxi­
mum tang width inboard of bolt hole; ½ of 
edge distance between bushing and edge of 
tang, andjor ½ of dimension between inside 
and outside tang surf aces. 

(3) Damage to the inside surface of blade 
tangs and drag brace tangs (5, figure 8-17) 
shall not exceed a maximum depth of 0.020 
inch. Length inboard of bolt hole shall not ex­
ceed a maximum of ½ of tang width. Damage 
in bolt hole area should not exceed a maxi­
mum of ½ of edge distance between bushing 
and edge of tang. 
8-64. R·epair or Replacement - Main Rotor Hub 
IUH-18 Serial No. 60-3546 tltrouglt 64-141001. Re­
place all parts that do not meet inspection re­
quirements. (Refer to paragraph 8-63.) 
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1. Main Retention Bushing 
2. Drag Brace Bushing 
3. Barrel 
4. Outside Surface - Blade and Drag Brace Tangs 
5, Inside Surface - Blade and Drag Brace Tangs 
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Figure ~17. Allowable damage-main rotor grips 
IUH-18 Serial No. 60-3546 tltru 64-141001 

8-65. Installation - Main Rotor Hub IUH-18 Serial 
No. 60-3546 tltrouglt 64-141001. a. Install main 
rotor blades. (Refer to paragraph 8-59.) 

b. Install main rotor hub and blade assem­
bly. (Refer to paragraph 8-52.) 

8-66. Preparation for Storage or Sltipment - Main 
Rotor Hub IUH-18 Serial No. 60-3546 tltrouglt 64-
141001. a. Clean and dry hub assembly in ac­
cordance with Specification MIL-P-116. 

b. Apply corrosion-preventive c o m p o u n d 
(item 315, table 1-1) to bushings and exposed 
nonplated steel surfaces. 

c. Place hub in container, and lower onto 
frame center block. 

d. Secure frame end brackets over each end 
of hub and around hub bolt attached to frame. 

e. Install washer and nut. Tighten nut se­
curely. 
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f. Place 12 eight unit bags and one four unit 
bag (total 100 units) of desiccant (item 316, 
table 1-1) in desiccant container. 

g. Lower top half of shipping container into 
place and secure in place with bolts, washers, 
and nuts. Tighten nuts sufficiently so as to ob­
tain a moisture vapor proof closn .. e. 

8-67. Placing in Service - Main Rotor Hub IUH-
1 B Serial No. 60-3546 through 64-141001. a. Re­
move bolts to remove top half of shipping con­
tainer. 

b. Remove attachments and lift hub out of 
container. Blade bolts are balanced and should 
not be exchanged. 

c. Qlean and dry hub assembly in accordance 
with Specification MIL-P-116. 

Note 

The main rotor hub container may be 
used as a build-up stand for attach­
ment of main rotor blades. Remove 
eight bolts and lift out •frame of con­
tainer. Relocate frame 90 degrees to 
container and secure with four cam­
lock fasteners. Position rotor hub 90 
degrees to frame and tighten center 
nut. Attach main rotor blades. 

8-68. Stabilizer Bar (UH-1 B Serial 60-3546 
through 64-14100). The stabilizer bar is at­
tached to the mast at the main rotor hub trun­
nion. The bar is connected into the mafn rotor 
system in such a manner that the inherent in­
ertia and gyroscopic action of the bar is in­
duced into the rotor system and provides a 
measure of stability for all flight conditions. If 
while hovering, the helicopter is disturbed the 
bar due to its gyroscopic action tends to re­
main in its present plane. The relative move­
ment between the bar and the mast causes the 
hub and blade assembly to feather and return 
the rotor to near its original plane of rotation. 
If the bar were completely unrestrained it 
would remain in its original plane of rotation 
and would induce stability to the point of re­
moving all control from the pilot. Due to re­
straining and dampening action the bar pos­
sesses a mast following characteristic. This 
following time is regulated by two hydraulic 
dampers connected to the bar in such a man­
ner that a movement of the mast is trans­
mitted to the bar through the dampers at a 

rate determined by the adjustment of the 
dampers. A compromise is met in which the bar 
provides the desired amount of stability and 
still allows the pilot complete responsive con­
trol of the helicopter. 

8-69. Removal - Stabilizer Bar IUH-1 B Serial No. 
60-3546 through 64-141001. 

a. Disconnect pitch links (3, figure 8-10) 
from pitch horns ( 4) and install grip position­
ing links · T101402 to hold grips and blades in 
position. 

b. Disconnect damper links from damper 
arms. 

c. Disconnect tube assemblies from scissors 
levers. Secure control rods to bar with tape. 

d. Remove four bolts from each stabilizer 
support and lift bar off rotor. 
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8-70. Inspection - Stabilizer Sar (UH-18 Serial 
No. 60-3546 through 64-141001., a. Inspect cen­
terframes and supports for scratches, dents 
and burnish marks within 1.0 inch either side 
of bolt hole center line. Depth of damage shall 
not exceed 0.010 inch. Inspect mixing levers 
to criteria shown on figure 8-17 A. 

b. Burnish marks from sockets are permitted 
on the outboard attachment bolt holes of tube 
to centerframes. These marks shall have no 
depth and only be of a polished nature. 

c. Inspect outboard 4.0 inches of center­
frames for scratches which have no depth, 
but do remove the protective coating. Such 
scratches are permitted, but shall be treated 
for corrosion protection. (Ref er to para.graph 
8-71.) 

d. Inspect for scratches which have a max­
imum depth of 0.002 inch. Such scratches are 
permitted, but shall be treated for corrosion 
protection. (Refer to paragraph 8-71.) 

Note 

If a burr is present on the end of a 
scratch, it shall be removed, without 
causing any damage to the surface 
of the centerframe, before the scratch 
is given corrosion protective treat­
ment. 

B 
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1, I c~ 
MAX. DEPTH OF REPAIR (SCRATCHES OR NICKS): 

AREA A, B OR ( : 0.010 IN. 
OTHER AREAS: 0,035 IN. 2•'.14011-132 

figure 8-17 A. Stabilizer bar mixing lever repair 
limits (UH-18 serial no. 60-3546 thru 64-141001 

e. Inspect the corner edges of the outboard 
4.0 inches of the centerframes for dents which 
do not exceed a maximum depth of 0.010 inch 
and a maximum length of 0.6 inch. 

f. Inspect all other areas of the centerframes, 
mixing levers and supports for scratches and 
dents. Maximum depth of such damage shall 
not exceed 0.035 inch. 

g. Inspect all bearings for damage and free­
dom in race. 

8-71. Repair or Replaceme■t - Stabilizer lo, 
(UH-18 Serial No. 60-3546 through 64-14100}. a. 
Round edges of repairable denb:J, keeping radius 
as small as possible. 

b. Burnish out all repairable damage to a 
smooth finish. 

c. Tree.t all repaired areas for corrosion pro­
tection as follows: 

(1) Clean surface wjth aliphatic naptha 
(item 308, table 1-1). 

(2) Scrub area to be treated with biode­
gradeable compound (item 812, table 1-1) and 
rinse thoroughly. 

(3) Apply brush alodine (item 817, table 
1-1) to bare area omy. Keep surface wet one 
to three minutes. 

(4) Remove solution with clean cheese­
cloth saturated with water. Dry with compres­
sed air or clean, dry cheesecloth. 

d. If bearings are considered unsatisfactory 
for continued usage, replace component. 

8-72. Installation - Stabilizer Bar WH-1 B Serial 
No. 60-3546 through 64-14100). a. Position sta­
bilizer bar supports in place over trunnion ob­
serving color code. Install four bolts with wash­
ers in each support. Lockwire bolts in pairs 
vertically. 

b. Remove grip positioning tool and attach 
pitch links (3, figure 8-10) to pitch horns (4) 
and stabilizer bar mixing levers (2). 

c. Attach control tubes to scissors levers. 

d. Attach damper control tube to damper 
arm. Refer to paragraph 8-79 for instructions 
relative to adjusting damper control tube. 
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8-73. Stabilizer Bar Dampers (UH-1 B Serial 
No. 60-3546 through 64-14100). The stabili­
zer bar dampers are mounted on adapters on 
the mast. The adjustment and timing of the 
dampers determines the following time of the 
stabilizer bar and the· resultant controllability 
of the helicopter. 

8-74. lemoval - Stabilizer Bar Dampers (UH-18 
Serial No. 60-3546 through 64-14100.J a. Discon­
nect tubes from lever arms. 

b. Remove retainer ring (3, figure 8-18) 
adapter bolts (2), and slide dampers and adapt­
er assembly from mast. 

8-75. Inspection - Stabilizer Bar Dampers (UH-18 
Serial No. 60-3546 through 64-141001. Inspect 
dampers for damage, security, leakage and 
proper timing. 

8-76. lepair or leplacement - Stabilizer Bar 
Dampers (UH-18 Serial No. 60-3546 through 64-
141001. a. Replace all dampers that do not meet 
inspection requirements. (Ref er to paragraph 
8-75.) 

b. Replace dampers that cannot be adjusted. 
(Refer to paragraph 8-79.) 

1
8-77. Servicing - Stabilizer Sar Dampers (UH-18 
Serial No. 60-3546 through 64-141001. Remove 
filler cap and fill dampers to full mark with 
hydraulic oil, (item 3, table 1-1). 

8-78. Installation - Stabilizer Bar Dampers (UH-
18 Serial No. 60-3546 through 64-141001. Use 
two dampers of the same part number. 

a. Slide adapter and damper assemblies into 
position on mast splines with master splines 
aligned and install retainet ring (3, figure 8-
18). 

b. Install four adapter bolts (3, figure 8-18), 
washers and nuts and torque evenly. 

c. Install lever arms. (Refer to paragraph 
8-79.) 

d. Attach control tubes to lever arms. (Re­
fer to paragraph 8-79 for adjustment of tubes.) 

8-79. Adiustment-Stabilizer Bar Dampers (UH-
18 Serial No. 60-3546 through 64-141001. a. To 
adjust damper lever and wingshaft of damper, 
Part No. 204-010-937, position wingshaft to line 
up pin (11, figure 8-18) with mark on cam (10) 
outside diameter as seen through window. As­
semble lever (6) to wing-shaft horizontal to 
closest spline tooth. Connect damper links to 
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stabilizer bar and damper lever. Position sta­
bilizer bar perpendicular to mast. Adjust con­
trol tubes as required to line pins up with mark 
on outside diameter of cam while bar is square 
to mast. 

b. To adjust dampening of damper, Part No. 
204-010-937-1, position stabilizer bar against its 
limit stops while observing pin in window of 
damper. Rapidly return stabilizer bar to neu­
tral position and measure the time required for 
the pin to return and contact the flat surface 
of the cam. Time for the above must measure 
five plus or minus one second. Adjust needle 
valve (9) in end of damper as required to 
accomplish above. Damper (Part Number 
204-010-937-5) cannot be adjusted. 

Note 

If damper (Part Number 204-010-
937-5) does not operate within the 
specified time limit (5 ±1 second) 
replace the damper. 

8-80. Swashplate and Colledive Sleeve (UH-
1 B Serial No. 60-3546 through 64-14100). 
The swashplate and collective sleeve assembly 
encircles the mast at the top of the transmis­
sion. The swashplate is mounted on a universal 
support so that it may be tilted in any direc­
tion. Movement of the cyclic control sticks re­
sults in a corresponding tilt of the swashplate, 
and through a system of linkage the position 
of the rotor is mechanically changed. A move­
ment of the collective pitch lever actuates the 
collective sleeve within the swashplate and 
transmits collective control to the rotor hub. 

8-81. lemoval-Swashplate and Collective Sleeve 
(UH-18 Serial No. 60-3546 through 64-141001. a. 
Remove main rotor hub and blade assembly. 
(Refer to paragraph 8-51.) 

b. Remove stabilizer bar dampers and adapt­
er. (Refer to paragraph 8-74.) 

c. Cut safetywire and remove boot (9, figure 
8-19) and seal (10). 

d. Disconnect control tube from trunnion of 
collective pitch lever (7). 

Note 

If only the scissors and sleeve assem­
bly is to be removed proceed as out­
lined in paragraph 8-87. The following 
steps are required for removal of the 
swashplate and collective sleeve as­
sembly as a complete unit. 
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1. Damper Assembly 
2. Adapter Boits 
3. Retainer Rings (2) 
4. Adapter (matched set) 
5. Damper Mounting Bolts 
6. Lever Arm 
7. Retainer Ring 
8. Filler Plug 
9. Orifice Timing 

10. Cam 
11. Pin 

204-010-937-1 

Figure 8-18. Stabilizer damper and adapter assembly tuH-18 Serial No. 60-3546 thru 64-141001 
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1, Damper Control Tube 
2. Damper Arm 
3. Damper Mounting Adapter 
4. Control Tube 
5. Cyclic Control Trunnion 
6. Case Cap 
7. Collective Lever 
8. Drive Link 
9. Boot 

10. Seal 
11. Retainer Rings 
12. Shim 
13. Bearing and Liner Assembly 
14. Stud 

204010-59 

figure 8-19. Mast controls (UH-18 Serial No. 60-3546 thru 64-14100J 
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e. Disconnect the cyclic and elevator control 
tubes from trunnions (5) on the swashplate. 
Insert a piece of folded paper or cardboard in­
to each of the four gimbal support clevises to 
prevent damage while handling. 

f. Remove eight bolts and washers securing 
swashplate support to transmission case cap 
(6) and carefully lift the swashplate and col­
lective sleeve assembly from the mast. 

8-82. Inspection - Swashplate and Collective 
Sleeve (UH-1 B Serial No. 60-3546 through 64-
14100J. a. Inspect for maximum allowable wear 
looseness across gimbal ring bearings and bolts 
of 0.010 inch. 

b. Inspect support and inner and outer rings 
for nicks, burrs and scratches. 

c. Inspect trunnion bearings (5, figure 8-19) 
for allowable axial chuck of 0.020 inch and 
general condition. 

Note 

The trunnion bearings are somewhat 
different than other bearings which 
normally can be "feel checked" for 
roughness and ease of rotation. The 
trunnion bearings are preloaded into 
the cylinder portion of the trunnion 
with a 0.0005 inch tight to 0.0005 inch 
loose tolerance. They are the roller 
type, having two separated roller 
cases and angular faced inner and 
outer races. 

The normal feel of this assembly is 
one of tightness, due mainly to the 
0.0005 inch tight tolerance. The feel­
ing of roughness is due to the pre­
load and the angular faces of the in­
ner and outer races. When grease 
(item 8, table 1-1) is applied to the 
assembly as required, the normal 
bearing feel does not exist. 

The conditions described are inher­
ent in the trunnion bearing assem­
bly. Checking the bearing assembly 
for tightness should be accomplished 
by hand movement only of the barrel 
and the crosshead. 

Caution 

Should swashplate trunnion bearings 
require replacement, torque retaining 
bolts 50 to 70 inch-pounds. 

8-83. Repair or Replacement - Swashplate and 
Collective Sleeve (UH-1 B Serial No. 60-3546 
through 64-141 00J. Replace all parts that do not 
meet inspection requirements. (Refer to para­
graph 8-82.) 

8-84. Installation - Swashplate and Collective 
Sleeve (UH- 1 B Serial No. 60-3546 through 64-
14100). The swashplate and support assembly 
and the scissors and sleeve assembly can be in­
stalied as an assembled unit, or as separate as­
semblies. The following steps cover procedure 
for instaliation of the assembled unit. For in­
stallation of the scissors and sleeve as a sepa­
rate assembly, refer to paragraph 8-90. 

a. Lubricate splines with grease (item 8 ta­
ble 1-1). 

b. Carefully lower the assembled unit over 
the mast until swashplate support rests on 
transmission case cap (6, figure 8-19). 

c. Align holes and install eight bolts, with 
aluminum alioy washers under heads, through 
support flange into case cap (6). Use two long­
est bolts between pivots of collective lever. 
Safetywire bolt heads in pairs. 

d. Connect collective pitch control tube to 
collective lever. Connect cyclic and elevator 
control tubes to swashplate trunnions. Make 
certain lubrication fittings on trunnions are up. 

e. Slide boot (9, figure 8-19) down over 
flange at top of sleeve assembly and secure with 
safetywire. Position seal (10) around mast and 
under top edge of boot (9). Safetywire seal. 

f. Install stabilizer bar dampers and adapt­
ers. (Refer to paragraph 8-78.) 

g. Install main rotor hub and blade assem­
bly. (Refer to paragraph 8-52.) 

h. Connect control tubes and links. 

8-85. Preparation for Storage or Shipment -
Swash plate and Collective Sleeve WH-1 B Serial 
No. 60-3546 through 64-14100). The following 
steps cover procedure for installing swashplate 
and collective sleeve in metal container. 
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a. Clean and dry swashplate and support as­
sembly in accordance with Specification MIL-P-
116. 

b. Apply corrosion preventive c o m p o u n d 
(item 815, table 1-1), to bushings and exposed 
nonplated steel surfaces not in contact with 
bearings. 

c. Apply grease (item 18, table 1-1) to all 
bearings and grease fittings. 

d. Wrap assembly in grease proof barrier 
material (item 506, table 1-1) and secure with 
pressure sensitive tape (item 402, table 1-1). 
Shape wrapper to contour of assembly. 

e. Place wrapped assembly into contoured 
bottom cushion of metal container, and align to 
fit the contour. 

f. Align top contoured cushion to fit assem­
bly and lower into place. 

g. Place 19 eight unit bags (total 152 units) 
of desiccant, (item 316, table 1-1) in desiccant 
container. 

h. Place rubber gasket on lower half of con­
tainer and lower lid of container into place. In­
stall locking ring over lip of lid and container 
body. 

i. Install bolt and nut in locking ring and 
tighten sufficiently so as to obtain a moisture­
vapor proof closure. 

8-86. Scissors and Sleeve Assembly (UH-1 B 
Serial No. 60-3546 through 64-14100). The 
collective sleeve, which is contained within the 
swashplate, is actuated by movement of the col­
lective pitch lever. By this action collective con­
trol is transmitted to the main rotor hub. 

8-87. Removal - Scissors and Sleeve Assembly 
lUH-18 Serial No. 60-3546 through 64-141 00J. a. 
Refer to paragraph 8-81. Perform steps a. 
through d. 

b. Remove nuts, washers, spacers (3, figure 
8-20) and bolts attaching collective pitch levers 
(1) to swashplate support (6) and to each 
other. Keep all loose parts, including shims (5), 
together for use in reassembly. 
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c. Cut safteywire and remove four screws at­
taching each bearing and housing assembly (8, 
figure 8-20) to lower end of collective sleeve 
(7). 

d. Remove nuts, washers and bolts and dis­
connect links from swashplate trunnions. 

e. Carefully lift the scissors and sleeve as­
sembly upward and remove from mast. 

8-88. Inspection - Scissors and Sleeve Assembly 
lUH-1 B Serial No. 60-3546 through 64-141 00J. 
Clamp dial indicator to mast with plunger rest­
ing on the collective boot flange attaching bolt 
head. Rotate sleeve assembly and measure 
amount of play present. Maximum radial play 
allowed between mast and collective sleeve 
drive plate is 0.040 inch at point of measure­
ment. 

8-89. Repair or Replacement-Scissors and Sleeve 
Assembly (UH-18 Serial No. 60-3546 through 64-
14100}. If inspection requirements (refer to 
paragraph 8-88) are not met request assistance 
from higher maintenance level. 

8-90. Installation - Scissors and Sleeve Assembly 
lUH-18 Serial No. 60-3546 through 64-141001. The 
following steps cover installation of scissors 
and sleeve assembly as a separate assembly. 

a. Lubricate splines of collective sleeve (7, 
figure 8-20) and carefully lower scissors and 
sleeve assembly over mast and into swashplate 
support (6). 

b. Attach drive links (8, figure 8-19) to trun­
nion bearings on swashplate outer ring. Make 
certain lubrication fittings are down and bolt 
heads toward rotation. 

Caution 

Use high tensile, close tolerance bolts 
with a minimum of four steel washers 
positioned as shown in figure 8-19. 
Torque to high tensile torque of 80 to 
100 inch-pounds and check torque 
after first ten hours of operation. 

c. Position bearing and housing assemblies 
(8, figure 8-20) to lower end of collective sleeve 
(7) and install attaching screws. Safetywire 
screws in vertical pairs. 
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1. Levers-Collective 
2. Pin 
3. Spacer 
4. Trunnion 
5. Shim 
6. Swashplate support 
7. Collective Sleeve 
8. Bearing and Housing 
9. Lever Bearing and Liner 

Figure 8-20. Collective pitch levers (UH-18 Serial No. 60-3546 thru 64-141001 
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d. Check wear between lever bearing and 
liner (9, figure 8-20). If wear exceeds 0.001 
inch, perform step e. If wear exceeds 0.005 
inch, bearing must be replaced. 

e. Cleall bore of liner bushing and outer race 
of bearing. Coat both surfaces with primer 
(item 118, table 1-1). Allow to dry. Coat both 
surfaces with sealant (item 201, table 1-1). 
Wipe off excess sealant and allow to dry. 

f. Assemble collective pitch levers (1, figure 
8-20) on swashplate support (6) with pin in­
serted into bearings on collective sleeve (7). 
Position trunnion ( 4) between collective pitch 
levers (1) and install bolts, washers and nuts. 
Torque bolts. Use feel er gage to measure clear­
ance between shoulder on pin and bearing inner 
race at each side. Add two feeler gage clear­
ances and divide by two to determine thickness 
of shims (12, figure 8-19), required. Prepare 
two shims to this dimension, equal to each other 
within 0.005 inch. 

g. Remove levers (7, figure 8-19) install 
shims (12) and reassemble. Check for no end 
play of pins in bearings and for freedom of 
bearing rotation. Installation should be 0.000 to 
0.002 inch tight. 

8-91. Preparation for Storage or Shipment - Scis­
sors and Sleeve Assembly (UH-18 Serial No. 60-
3546 through 64-141001. The following steps 
cover procedure for installing scissors and 
sleeve assembly in metal container. 

a. Clean and dry scissors and sleeve assem­
bly in accordance with Specification MIL-P-116. 

b. Apply corrosion preventive c o m po u n d 
(item 315, table 1-1) to bushings and exposed 
nonplated steel surfaces not in contact with 
bearings. 

c. Apply grease (item 13, table 1-1) to all 
bearings and grease fittings. 

d. Wrap assembly in grease proof barrier 
material (item 506, table 1-1) and secure with 
pressure sensitive tape (item 402, table 1-1). 
Shape wrapper to contour of assembly. 

e. Place wrapped assembly into contoured 
bottom cushion of metal container, and align 
to fit the contour. 

f. Align top contoured cushion to fit assem­
bly and lower into place. 

g. Place 12 eight unit bags and one four unit 
bag (total 100 units) of desiccant (item 316, 
table 1-1) in desiccant container. 

h. Place rubber gasket on lower half of con­
tainer and lower lid on container in place. In­
stall locking ring over lip of lid and container 
body. 

i. Install bolt and nut in locking ring and 
tighten sufficiently so as to obtain a moisture­
vapor proof closure. 

8-92. Control Tubes. The following s t e p s 
cover general information and minor repair of 
both rotating and non-rotating control tubes. 

a. Minor damage to both rotating and non­
rotating control tubes in the form of scratches 
may be polished out. 

Note 

No limitations apply to length or di­
rection of scratches. Scratches should 
be blended out to extend over a mini­
mum two inch area. 

b. Scratches iq all control tubes above the 
swashplate not in excess of 0.005 inch in depth 
may be polished out in accordance with step d. 

c. Scratches, below and aft of the swashplate 
not in excess of 0.010 inch in depth may be 
polished out in accordance with step d. 

d. Remove all scratches that are within lim­
itations with wet or dry type sand paper (item 
508, table 1-1) or finer, to obtain a smooth 
scratch free surface. Apply two coats of zinc 
chromate primer (item 119, table 1-1) to re­
paired area. 

e. Allowable wear limits for the damper con­
trol tube (1, figure 8-19) bearings permit a 
maximum of 0.005 inch radial play and 0.030 
axial play. Some of these tube assemblies may 
be equipped with alternate rod end bearings, 
47-140-252-5. Tube assemblies so equipped have 
0.012 inch radial and 0.012 inch axial maximum 
allowable wear limits. 

f. Tail rotor pitch change link bearings have 
0.020 inch radial and 0.020 inch axial maximum 
allowable wear limits. 
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Note 

Serial No. 64-14101 tbru 
65-12744 and 65-12772 
illustrated. Needle bear­
ings installed on Serial 
No. 66-491 and subse­
quent. 

VIEW A 

1. Stabili.zer Bar Assembly 
2. Mixing Lever 
3. Pitch Change Link 
4. Control Tube (From Scissor) 
5. Damper Link Tube 
6. Stabilizer Support 
7. Lock 
8. Retaining Nut 
9. Washer 

10. Rotor Hub Trunnion 
11. Pitch Horn 
12. Mast 
13. Cone Set 
14. Flap Restraint Stops 
15. Stabilizer Dampers 
16. Scissors and Sleeve Assembly 

CHAMFERED 
WASHER 

1 7. Swashplate and Support Assembly 
18. Pivot Bushing (See NOTE) 
19. Outer Bushing (See NOTE) 

540200-41' 

figure 8-21. Main rotor a11embly (UH-18 serial no. 64-14101 and aubHquent 
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g. Bearing end of pitch change links, (3, fig­
ure 8-10) have 0.020 inch radial and 0.020 inch 
axial maximum allowable wear limits. Univer­
sal end of the pitch change links have 0.0085 
inch radial and 0.017 inch axial maximum al­
lowable wear limits. 

h. Maximum allowable elongation to a bush­
ing or clevis hole in the control system is 0.003 
inch. 

i. Any wear in excess of limits shown in 
steps e. through h., above, is cause for replace­
ment. 

j. For replacement of control system bolts 
refer to paragraph 3-7. 

8-93. Main Rotor Hub and Blade Assembly 
(UH-1B Serial No. 64-14101 and subse­
quent). (See figure 8-21) Main rotor group, on 
UH-lB 64-14101 and subesequent includes a 
main rotor hub and blade assembly, a stabili­
zer bar, with dampers, flap restraint stops, a 
scissors ana sleeve assembly, a swashplate and 
support assembly, interconnecting linkage and 
attaching parts. All assemblies are generally 
similar in function to corresponding assemblies 
on earlier helicopter of this series, but are dif­
ferent in design and performance. Rotor hub 
trunnion is mounted on splines at top of mast, 
supported by a cone set and secured by a re­
taining nut which also serves as a lifting eye. 
Hub yoke is underslung on trunnion through 
teflon-lined bearing housings, placed chordwise 
to the rotor to form a flapping axis on which 
the rotor tilts. Two metal blades are attached 
in grips which are pivoted on teflon bearings 
on yoke extensions along an axis spanwise to 
the rotor, to allow blade feathering and pitch 
change. Control horns on trailing sides of 
blade grips are connected by linkage through 
stabilizer bar, scissors and sleeve, and swash­
plate assemblies to cyclic and collective pitch 

control systems. In operation, cyclic control 
stick changes plane of rotation and collective 
control changes pitch of blades. Stabilizer bar 
tends to resist sudden change in plane of rota­
tion, but this tendency is modified by hydrau­
lic dampers to allow change with a slight time 
lag for improved stability and controllability 
under all flight conditions. Flap restraint stops 
are kept disengaged by rotating weights at nor­
mal operating rpm. 

8-94. Main rotor assembly, on UH-lB Serial 
No. 64-14101 and subsequent, is a semi-rigid 
type with underslung feather axis and consists 
of a hub assembly and two blades. Hub assem­
bly includes trunnion and yoke, extensions, 
blade grips, pitch horns, drag braces and at­
taching parts. (See figure 8-22.) Yoke is of flat 
steel plate form, with two integral mounting 
bosses for trunnion bearing housings and a 
center hole to accommodate the mast. Exten­
sions are bolted on ends of yoke;. each has a 
spanwise cylindrical member with two journals 
on which a blade grip is mounted through tef­
lon bearings. A wire-wrapped retention strap 
secures each blade grip and transfers centri­
fugal loads to extension and yoke. Each blade 
is an all-metal bonded 27-inch chord airfoil sec­
tion, secured in hub blade grip by a retaining 
bolt and held in alignment by an adjustable 
drag brace between trailing edge and grip. 
Blade is formed of spar and trailing edge struc­
tural members, inertia weights at tip and mid­
span, honeycomb core with metal skins, lead­
ing edge abrasive strips, butt cover plate,· re­
inf orcing doublers, grip and drag plates with 
bushings, tip cover and cap, and a ground-ad­
j ustable trim tab. 

8-95. Troubleshooting - Main Rotor Hub and 
Slade Assembly lUH-18 Serial No. 64-14101 and 
subsequentJ. A chart of possible main rotor 
troubles, causes and remedial action is included 
below. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Lateral vibration 

8-42 

Rotor spanwise unbalance 

Rotor chordwise unbal­
ance 

Stabilizer bar unbalance 

Balance dynamically with 
weight in blade bolt 

Balance dynamically by adjust­
ing drag brace ( sweeping blade) 

Balance stabilizer bar 



INDICATION OF 
TROUBLE 

Vertical 1 :1 
vibration 

Steady or intermit­
tent 1 : 1 vertical 

Sticking or inoperative 
dynamic stops 
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PROBABLE 
CAUSE 

Rotor blade out of track 

Loose collective friction 
collet 

•Worn collective lever to 
collective sleeve bearing 

•Worn collective lever 
pivot bearing 

•worn collective lever 
idler link pivot pin bearing 

Worn pitch change rod end 
bearings 

Worn stabilizer bar pivot 
bushings 

Worn mixing lever pivot 
bushings 

Worn self-align bearings 
( outboard end of mixing 
lever) 

Swashplate unibal torque 
incorrect 

Worn scissors pivot bush­
ing (short lug) 

Worn scissors bushings 
(drive link end) 

Scissors self-align bear­
ings worn 

Worn or missing insert 
on extension radius rings 

Damaged extension seal 

Worn or deteriorated in­
board or outboard extension 
and/ or grip bearings in main 
rotor hub assembly 

Incorrect weight spring 
adjustment 
Sheared roll pin between lever 
and shaft or shaft and stop 

CHAPTER 8 
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CORRECTIVE 
ACTION 

Track blades 

Check for broken lockwire and 
retorque. Check for worn or 
damaged spring. Check concen­
tricity of collet sleeve on mast 
if friction cannot be maintained. 

Replace if radial play exceeds 
0.010 

Replace if radial play exceeds 
0.010 

Replace if radial play exceeds 
0.010 

Replace if wear exceeds 0.010 
axial or 0.008 radial 

Replace if radial play exceeds 
0.010 

Replace if radial play exceeds 
0.010 

Replace if radial play exceeds 
0.020 

Check torque of inboard row 
of retaining nuts. Re-shim to 
obtain· 17 to 21 pounds 
force to tilt swashplate. . 

Replace if radial play exceeds 
0.020 

Replace if radial play exceeds 
0.020 

Replace if radial play exceeds 
0.020 

Replace ring if excessively worn 
or damaged 

Replace seal 

Replace bearings 

Readjust weight spring 
tension 
Replace roll pin 
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INDICATION 
OF TROUBLE 

Collective stick light or 
heavy 1n downstroke 

Slow control 
response 

High frequency 
vibration 

Pylon rock 

8~21 
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PROBABLE 
CAUSE 

Balance spring on collective 
cylinder out of adjustment 

Internal leakage in servo 
cylinder 

Loose elevator linkage at 
swashplate support 

Loose elevator 

Defective fifth mount 

Defective or dirty pylon 
dampers 

,fount bolts bottomed or 
,tripped 

Fifth mount 

CORRECTIVE 
ACTION 

Adjust spring on servo valve to 
provide equal force to move col­
lective either direction 

Replace cylinder or seals as 
necessary 

Check for worn bushings. Replace 
if wear exceeds 0.020 or evidence 
of metal to metal contact 

Re-shim bearing 

Replace mount 

Clean pylon dampers. 
If damaged, replace. 

Replace bolts 

Inspect mount and forging 
for damage 



INDICATION OF 
TROUBLE 

2 :1 Vibration, ap­
proximately ten 
per second 

Rotor rpm high or 
low in autorotation 
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PROBABLE 
CAUSE 

Pylon mounts deteriorated 

Low pitch blade angle 
incorrect 
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CORRECTIVE 
ACTION 

Replace mounts 

Adjust both pitch change 
links equally 

• Tests indicate that wear at one bearing or combined wear at these locations significantly con­
tribute to vibration. 

1. Main Rotor Blade 
2. Drag Brace 
3. Drag Brace Bolt 
4. Shims 
5. Locking Screw 
6, Nut 
7. Washer 
8. Blade Retaining Bolt 
9. Washer 

10. Locating Pin 
11. Grip 
12. Extension 
13. Yoke 
14. Trunnion 
15. Bearing Housing 
16. Pitch Horn 

12 

USE GRIP POSITIONING 
LINKS {BOTH SIDES) 
(INSTALL FINGER-TIGHT 
MINIMUM TORQUE) 

I 
I 

L// 
3 

2 

TORQUE 
150 TO 200 
FT-LB 

ft[~- TORQUE 

~~ i1r5-r~ 525 

TORQUE d) 
125 TO 150 S 
FT-LB 

@// c,,. 

4 
SHIM FOR e 0.000 TO 0.00S l INCH CLEARANCE 

TORQUE 
12S TO 150 
FT-LB 
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Figure 8-22. Main rotor hub and blade assembly lUH-18 serial no. 64-14101 and subsequent) 
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8-96. Operational Checlc - Main Rotor Hub and 
Blade Assembly tUH-18 S•rial No. 64-14101 and 
subsequent). Run-up shall be performed by per­
sonnel authorized in accordance with AR95-13. 

a. Operate at 6600 engine rpm, with collec­
tive pitch setting low enough to avoid becom­
ing airborne. Note torque reading. 

b. Reduce engine speed to approximately 
4700 rpm, with same collective setting. Per­
form a blade tracking check. (See figure 8-28.) 

c. Make correction for any low-speed out-of-­
track by shortening pitch change link of high 
blade. Turning pitch link barrel one flat will 
change blade track approximately % inch. 
Tighten jam nuts on link with 650 to 800 inch­
pounds torque, and lockwire barrel to hole in 
banjo of each rod-end. Repeat check and make 
further adjustment until low-speed track is 
correct. 

d. Perform a tracking check at 6600 rpm, 
with collective setting as in step a. 

e. Make correction for any high-speed out­
of-track by adjusting blade trim tabs with 
Tl01397 bender and T101484 bending gage. 
Change tab angle by one degree for each ¼ 
inch (approximate) track correction required, 
raising tab on low blade or lowering tab on 
high blade or adjusting in a combination which 
keeps both tabs nearest zero (trail) position. 
Repeat ·check and adjustment until track is 
correct in ground operation. 

f. Test for smooth operation in flight. If a 
vertical one-per-revolution vibration occurs, 
make further adjustments to refine trim tab 
settings. 

g. Check for lateral vibrations due to rotor 
balance through full airspeed range. 

h. Correct spanwise balance by wrapping 
two-inch width masking tape around one blade 
tip as a trial weight. If condition becomes 
worse, change tape to opposite blade. Balance 
to best one-half wrap of tape. Remove tape and 
install lead as weight in blade retaining bolt, 

Fl9ure 8-23. Tracldn9 main rotor blades tUH-18 Serial No. 64-14101 and 1ubHquentJ 
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inserted through plugged hole at top. Use 2.4 
ounces in bolt for each wrap of tape. 

i. Correct ehordwise balance by adjusting 
drag brace to sweep one blade aft. Loosen jam 
nuts enough to turn brace barrel one flat AFT, 
as shown by decal arrows, and tighten nuts 
with 150 to 200 foot-pounds torque. Record ad­
justment. If condition becomes worse, restore 
blade to original position and adjust opposite 
blade. If condition improves, continue adjust­
ing by small amounts until rotor operates 
smoothly. Maximum permissible adjustment is 
two full turns, which exceeds normal require­
ments. 

Note 

If chordwise balance cannot be ac­
complished with the above limits, re­
move rotor hub and re-align. 

j. Check rotor rpm in autorotation. (Refer 
to TM 55-1520-211-10.) If rotor overspeeds, 
lengthen both pitch change links equally. If 
rotor 'underspeeds, shorten both links equally. 

8-97. Removal - Main Rotor Hub and Blade As­
sembly (UH-18 Serial No. 64-14101 and subse­
quent). a. Remove stabilizer bar (1, figure 8-21) 
disconnecting lower ends of pitch change link 
(3), control tube (4) and damper link tube 
(5), and removing bolts at each support (6). 
(Refer to paragraph 8-106.) When disconnect­
ing a pitch change link, install a T101466 grip 
positioning link with eyebolt in a bolt hole of 
trunnion bearing housing and lower end at­
tached to pitch horn. (See figure 8-24.) 

b. Remove lockwire, bolt and lock (7, figure 
8-21). Use T101358 adapter wrench to remove 
retaining nut (8), with washer (9) . 

c. Install T101460 maintenance hoist, or posi­
tion other suitable hoist directly above mast. 
Attach hoist to main rotor hub with suitable 
lifting slings. 

d. Attach a tie-down assembly to rotor blade 
to guide and steady rotor. Lift hub clear of 
mast (12). Remove cone set (13). 

e. Place rotor hub on a stand, T101356, and 
suitable supports under blades. 

Caution 

Do not apply corrosion preventive com­
pound, cosmoline or any type of 
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Figure 8-24. Grip positioning linlc (UH-1 B Serial 
No. 64-14101 and subsequent) 

grease to the teflon bearings or in the 
area of 'the bearings on the 540 rotor 
configuration helicopters. This instruc­
tion will apply, regardless of the ship 
status, operational, in storage or in 
preparation for overseas movement. 
Assemblies affected are: stabilizer 
bar, main rotor hub, scissors and 
sleeve; swashplate and support, collec­
tive levers and elevator idler pivot 
bushings located on the aft side of 
the swashplate support. 

8-98. Installation - Main Rotor Hub and Blade 
Assembly (UH-18 Serial No. 64-14101 and subse­
quent). a. Erect T101460 maintenance hoist on 
right side of engine deck, or provide other suit­
able hoist. 

Caution 

T101460 maintenance hoist has a steel 
support leg and is required for lifting 
540 components. 

b. Check that T101466 grip positioning links 
are installed at pitch horns to hold blades at 
normal position until control linkage is con­
nected. (See figure 8-24.) 

e. Attach suitable hoisting slings and lift 
main rotor to position with hub directly above 
mast. Rotor tie-down tool can be used to guide 
and steady rotor during handling. 

8-45 
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d. Coat splines of mast (12, figure 8-21) and 
rotor hub trunnion (10) with corrosion pre­
ventive compound, (item 315 or 318, table 1-1). 
Place cone set (18) in groove of mast upper 
splines with bevel side up. 

e. Align master splines and lower the rotor 
carefully on mast until trunnion is seated on 
cone set. Remove excess corrosion preventive 
compound. 

Note 

Rotor hub must be aligned carefully 
to avoid damaging mast threads. 

f. Install washer (9) and retaining nut (8) 
on mast. Use T101358 wrench adapter to 
tighten nut to a torque of 550 to 780 foot­
pounds. Install lock (7) engaged with nut 
spliqes and secured to hub trunnion by a bolt. 
Lockwire bolt head to hole provided in trun­
nion. 

g, Lift stabilizer bar assembly (1) to posi­
tion, observing color code markings, and attach 
supports (6) to rotor hub trunnion. Connect 
control tubes -(4) and damper link tubes (5). 
(Refer to paragraph 8-109.) 

Note 

All close tolerance, high tensile bolts 
in main rotor linkage require high­
strength washers with internal cham­
fer to accommodate radius at bolt 
head. 

h. Remove T101466 grip positioning links, 
replacing each eyebolt with original bolt in 
trunnion bearing housing flange. Connect pitch 
change links (8) betw~n stabilizer bar mixing 
levers (2) and pitch horns (11) according to 
applicable procedures below: 

(1) If connecting pitch change 1inks known 
to be satisfactory in adjustment: Check that 
rod-end with right-hand thread is attached to 
mixing lever by a bolt installed from leading 
side, with washers under head and nut, and 
with nut secured by cotter pin. Check that nut 
and retainer are in recess of pitch horn. Align 
lower end of link in horn and install bolt with 
washer next to head. Lockwire bolt head to 
hole provided in horn. 

(2) If using new pitch change links or if 
rigging is doubtful: Set each link to 9.64 inches 
between bearing centers, with rod-ends aligned 
and exposed thread areas equal at both ends 
within 0.08 inch. Tighten jam nuts with 650 
to 800 inch-pounds torque. Lockwire barrel to 
hole in banjo of rod-end. Install links as in (1) 
above. 

(8) With controls at low pitch position, 
check for blade angle of plus 6 to 7 degrees as 
follows: Place protractor chordwise on ma­
chined surface of one blade grip near blade 
retaining bolt, then on opposite blade grip. 
Total reading for both blades should be 15 
(plus or minus ½) degrees. If any adjustment 
is required, adjust both links ·equally. 

Note 

Further adjustment of pitch change 
links may be required in operational 
checks. 

8-99 Main Rotor Blades (UH-1 B Serial No. I 
64-14101 and sebsequent). Each main rotor 
blade is an all-metal bonded 27 inch chord air­
foil section. They ,are secured in main rotor 
hub blade grip by a retaining bolt and are held 
in alignment by adjustable drag braces between 
trailing edge and grip. 

8-100. Removal-Main Rotor Blades IUH-18 Serial 
No. 64-14101 and 1u&1equentJ. a. Support main 
rotor hub on a stand. Support each blade (1, 
figure R-22) so leading edge is straight. 

b. Detach drag brace (2) from blade by re­
moving bolt (8) with nut, washers, and shims 
(4). Keep shims for reassembly. 

Note 

Do not change drag brace adjustment. 

c. Remove locking screw (5) with nut and 
washer. Use T101414 wrench to remove nut 
(6) and washer (7) from blade retaining bolt 
(8). 

d. Remove retaining bolt and washer (9), 
raising blade tip as necessary to find position 
of best alignment which allows bolt removal 
without binding and possible damage. Leave 
pin (10) in place. Be sure bolt is identified for 
reassembly in same "location. 
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e. Remove blade from grip (11). 

f. Remove oppositP. blade in the same man­
ner. 

8-101 . lnspedion and Repair-Main Rotor Blades 
tUH-18 Serial No. 64-14101 and subHquentJ. The 
following criteria covers organizational inspec­
tion and repair of main rotor blades used on 
UH-lB helicopters Serial No. 64-14101 and sub­
sequent. 

a. Main rotor blades damaged to the follow-

I ing extent should be "condemned, demili­
tarized and locally scrapped" rather than re­
turned to an overhaul facility. 

(1) Any penetration in the hatched area 
as indicated on figure 8-24A. 

(2) Skin penetration in any area larger 
than 2.0 inches in diameter or length. 

(3) Water in the honeycomb core. 

(4) Voids between the skin and honey­
comb larger than ten square inches. 

MAINTAIN TWO (2) INCH 
EDGE DISTANCE FROM DOUBLERS 

STA 
83 

STA 
125 

STA 
80 

STA 
97 

STA STA 
115 1.50 
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1. Cover Plate 8. Alignment Screw 
2. Grip Pad 9. Tip Cap 
3. Grip Plate 10. Trailing Edge Strip 
4. Doublers 11. Trim Tab 
5. Abrasive Strip 12. Skin 

CHORD 6. Abrasive Strip 
'1. Abrasive Strip 

13. Drag Plate 
14. Balance Weight 

540011-9 

Figure 8-25. Main rotor blade IUH-18 Serial No. 64-14101 and aubsequenrJ 

(5) Edge voids deeper than 1.0 inch at tip 
end of any of the root end doublers or plates. 

(6) Edge voids in the leading edge, trailing 
edge of the doublers that are 0.50 or more in 
depth and show indications of corrosion in the 
voids. 

(7) Any corrosion that penetrates entirely 
through the skin. 

I (8) Any blade that has reached maximum 
service life or which has less than 100 hours 
remaining service tim'e. 

b. Normal inspection and repair criteria are 
as follows: 

(1) Inspect grip plates (3, figure 8-25) 
for fretting corrosion. If depth of corrosion ex­
ceeds 0.020 inch and fifty percent of any quad­
rant formed by intersection of chord wise and 
spanwise axis through center of retention bolt 
hole,. polish out with abrasive cloth and fair 
edges of repair into surface contour. 

(2) Nicks and scratches within the limits 
below are acceptable if repaired. In aluminum 

parts, the paint around- the defect should be re­
moved by light sanding, and the nick or scratch 
polished out with aluminum wool. The area 
should then be repainted per· paragraph 8-102. 
On the stainless steel leading edge, the nicks 
or scratches may be polished out by sanding or 
with steel wool; however, steel wool must not be 
allowed to touch the .aluminum parts. 

Caution 

Damage exceeding the following limits 
will require replacement of blade. 

(a) In the skin, inboard of station 160 
and the inboard abrasion strip, running within 
zero and 15 degrees of the spanline and not in 
excess of 0.006 inch in depth. 

(b) In the skin, inboard of station 160 
and the inboard abrasion strip, running within 
zero and 75 degrees of the chordline and not in 
excess of 0.003 inch in depth. 

(c) In the skin, outboard of station 160, 
running within zero and 75 degrees of the 
chordline and not in excess of 0.004 inch in 
depth. 

8-47 
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(d) In the skin, outboard of station 160, 
running within zero and 15 degrees of the span­
line and not in excess of 0.008 inch in depth. 

(e) In the outboard abrasion strip, in­
board of station 160, not in excess of 0.003 inch 
in depth. 

(f) 1n· the outboard abrasion strip, out­
board of station 160, running within zero and 
15 degrees of the spanline and not in excess of 
0.006 inch in depth. 

(g) In the outboard abrasion strip, out­
board of station 160, running within zero and 75 
degrees of the chordline and not in excess of 
0.004 inch in depth. 

(h) In the doublers, grip and drag plates 
running within zero and 15 degrees of the span­
line and not in excess of 0.005 inch in depth. 

(i) In the doublers, grips and drag 
plat~s running within zero and 75 degrees of 
the chordline and not in excess of 0.0025 inch 
in de1)th. 

Note 

The allowable limit for wrinkles in 
main rotor blade skin, caused by acci­
dent or overspeed, is 0.020 inch when 
measured "PEAK to VALLEY" with 
blade lying supported in a flat position. 

(3) Nicks and scratches on the upper and 
lower surfaces of the trailing edge strip not in 
excess of the limits stated below are acceptable 
if repaired by polishing oU:t. Notches on the 
trailing edge not in excess of 0.120 inch deep 
chordwise are acceptable if repaired by re­
moving material on a 2.0 inch minimum radius. 
Repair may not extend more than 0.120 inch 
deep chordwise. Touch-up refinishing per para­
graph 8-102 should be accomplished after re­
pair. 

(a) In the upper and lower surface of 
the trailing edge strip, running within zero and 
15 degrees of the spanline and not in excess of 
0.005 inch in depth. 

(b) In the upper and lower surface of 
the trailing edge strip, running within zero and 
75 degrees of the chordline and not in excess of 
0.003 inch in depth. 

8-48 

(4) Inspect the rotor blade for dents. 
Dents not in excess of the following limits may 
be repaired by lightly polishing with aluminum 
wool, cleaning with trichloroethylene and filling 
with sealer (item 210, table 1-1). After sealer 
has thoroughly dried, sand smooth and touch-up 
in accordance with instructions in paragraph 
8-102. If dents are in excess of limits below, the 
blade must be replaced. Limits and locations of 
permissible dents are as follows: 

Caution 

Dents should be closely inspected for 
nicks, scratches and cracks. If nicks or 
scratches exist in dents and the total 
depth of the scratch and dent is in ex­
cess of items (a) and (b), below, the 
blade· should be replaced. If nicks and/ 
or scratches exist in a dent and are in 
excess of limits permitted in step (2) 
(a) through (i) or step (3) (a) and 
(b) above, the blade should be re­
placed. If cracks exist anywhere the 
blade should be replaced. 

(a) Sharp dents in the skin, doublers, 
grip and drag plates and abrasion strips, in­
board of station 165 which are not in excess of 
0.016 inch in depth and/or outboard of station 
165 which are not in excess of 0.030 inch in 
depth, and/or outboard of station 200 which 
are not in excess of 0.100 inch. 

(b) Non-sharp dents in the skins, 
doublers, grip and drag plates and abrasion 
strips, inboard of station 165 which are not in 
excess of 0.030 inch in depth and/or outboard of 
station 165 which are not in excess of 0.060 
inch in depth and/or outboard of station 200 
which are not in excess of 0.180 inch. 

(c) From station 230 outboard any dent 
that.does not tear the skin, produce a void de­
tectable when tapping with a coin, or affect 
flight characteristics is acceptable. 

(5) The trailing edge trim tab may be 
straightened and aligned by using trim tab 
bending tool, Tl01422, and bending gage, 
T101417. The trailing edge of the trim tab may 
also be straightened by using a heavy back-up 
block and a plastic head mallet. If the trim tab 
cannot be straightened, is cracked, or is 
separated from the blade, replace the blade. I 

(6) A void is defined as an unbonded area 
that is supposed to be bonded. Edge voids in 
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Caution 

Do not sand areas of bare metal. 

c. Remove all surf ace oxides ana all aged 
chemical conversion coatings from areas to be 
refinished, using abrasive cloth (item 403, 
table 1-1) or equivalent. 

d. Repair adhesive fairing (adhesive squeeze­
out along the trailing edge of stainless steel 
leading edge strip) with resin paste (item 210, 
table 1-1) after removal of all paint finish. 
Remove damaged fairing only. 

e. Wash blades with soap detergent (item 
312, table 1-1). Achieve water-break-free sur­
face which will be evident by · continuous un­
broken film of water on the surface after 
thoroughly rinsing off soap. 

Note 

From completion of this step through 
final paint, do not touch prepared sur­
faces with bare hands. 

f. Brush or spray on chemical conversion 
coating (item 317, table 1-1). If not available, 
use commercial metal-prep (alcoholic-phospho­
ric acid) or a 10 percent solution of chromic 
acid. 

g. Dry and clean prepared surfaces thor­
oughly. 

h. Apply one light coat (0.0003 to 0.0005 
inch) of catalyzed epoxy primer (item 102. 
table 1-1). Air dry a minimum of 45 minutes 
or a maximum of 24 hours. 

i. Apply finish coats of acrylic lacquer, Navy 
Formula P-95, in colors specified below (Fed­
eral Standard 595). Allow one hour drying time 
between coats. Use additional coats as required 
for full coverage and for a total film thickness 
(primer and lacquer) of 2.5 to 3.5 mils (0.0025 
to 0.0035 inch). 

(1) On upper surface of blade, apply two 
coats camouflage olive drab, (item 106, table 
1-1). 

(2) On lower surface of blade, apply two 
coats of camouflage black, (item 105, table 1-1). 

(8) On outer six inches (top and bottom) 
of blade, apply one coat of gloss orange-yellow, 
(item 112, table 1-1). 

(4) On one blade tip and outer two inches, 
apply one coat of gloss white, (item 110, table 
1-1). 

(5) On opposite blade tip and outer two 
inches, apply one coat of gloss red, (item 108, 
table 1-1) 

j. Air dry blades a minimum of 48 hours 
before use. 

8-103. Installation - Main Rotor Blades (UH-11 
Serial No. 64-14101 and subsequent). a. Support 
main rotor hub on a stand. Check that pin (10, 
figure 8-22) is installed in upper surface of 
each grip (11) at inboard side of retaining bolt 
hole. 

b. Insert a blade (1) in grip, matched by 
color code markin,R"s. Place washer (9) on re­
taining bolt (8). Align bolt holes carefully and 
insert bolt from top, through grip and blade, 
raising blade tip as necessary to 'find alignment 
position which allow bolt to pass through with­
out binding. Seat bolt with notches of washer 
and head over pin in top of grip. 

c. Support end of installed blade. Assemble 
washer (7), with counterbore up, and nut (6) 
on retaining bolt. Do not fully tighten nut. 

d. Align clevis of drag brace (2) on bolt hole 
of blade drag plates. Install shims (4) between 
clevis and upper and lower drag plates to o~ 
tain 0.000 to 0.005 inch clearance. Insert bolt 
(3) and secure with two washers and nut on 
lower end. Tighten nut with \25 to 150 foot-­
pounds torque. 

e. Use T101414 wrench to tighten nut on 
blade retaining bolts to a torque of 475 to 525 
foot-pounds. Alism a notch of nut with a hole 
in bolt and install locking screw (5), secured 
by a nut and washer at inner wall of bolt. 

Note 

After installing new blades, it may be 
necessary to zero trim tabs before 
tracking. 

f. Install opposite blade in the same manner. 

8-104. Preparation for Storage or Shipment-Main 
Rotor Blades (UH-HJ Serial No. 64-14101 and 
subsequent. The following instructions cover 
storage or shipment of main rotor blades in 
either cardboard or metal containers. 

Caution 

Immediately upo:r;i removal of a blade 
or blades, the assembly must be thor­
oughly cleaned, oiled, the retention and 
drag brace bolt holes coated with 

I 
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grease, rust-preventive compound or 
cosmoline. The blade areas contacting 
the metal container cushions must be 
wrapped with water repellant paper 
and the blade/blades placed in the 
proper container, along with records. 

a. Clean and dry each blade assembly in ac­
cordance with Specification MI~P-116. 

b. Apply corrosion preventive compound 
(item 815, table 1-1) to hub, retention bolt 
hole and drag brace bolt holes. 

c. Wrap blade assembly with grease proof 
barrier material (item 606, table 1-1) at all 
locations where the contoured supports contact · 
the blade and secure with pressure sensitive 
tape (item 402, table 1-1). 

d. For storage or shipment in a cardboard 
container proceed as follows: 

(1) Secure contours to blade assembly. 

(2) Place blade assembly and contours in 
container with 12 eight unit bags and one four 
unit bag (total 100 units) of dessicant (item 
816, table 1-1). 

(8) Band container shut with one-half 
inch steel bands. 

e. For storage or shipment in a metal con­
tainer proceed as follows: 

(1) Secure blade assembly to shock 
mounted support in container in such a man­
ner that all protruding components are com­
pletely protected from any possible damage. 

Note 

Blades should not be in direct contact 
with contours at any time during 
storage or shipment. 

(2) Place 12 eight unit bags and one four 
unit bag (total 100 units) of dessicant (item 
316, table 1-1) in container. 

(3) Install top half of container (with top 
cushions attached) on lower half of container 
and secure in place with cam lock fasteners. 

I 
8-104A. Main Rotor Hub IUH-18 Serial No. 64-
14101 and subsequent}. The main rotor hub is a 
common yoke which attaches the main rotor 
blades to the main rotor mast. The thl"ee major 
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components of the main rotor hub are the ·blade 
grips, yoke extensions and the hub yoke. 

8-104B. Removal - Main Rotor Hub (UH- 1 B Serial 
No. 64-141 O 1 and subsequent}. a. Remove main 
rotor hub and blade assembly. (Refer to para­
graph 8-97.) 

b. Remove main rotor blades. (Ref er to para­
graph 8-100.) 

8-104C. Inspection - main Rotor Hub tUH-1 B 
Serial No. 64-14101 and subsequent}. a. Inspect 
bolt holes for score marks as follows: 

(1) Score marks in bore surfaces of pitch 
horn attachment bolt holes which do not exceed 
a maximum depth of 0.0006 inch may be re­
paired. 

(2) Score marks in bore surfaces of in­
board bearing housing attachment bolt holes 
which do not exceed a maximum depth of 0.005 
inch may be repaired. 

(3) Score marks in any other bolt holes 
which do not exceed a maximum depth of 0.010 
inch may be repaired. 

b. Inspect bolt holes in grips for the follow­
ing maximum inside dimensions: 

BORE 

Main Retention 
Drag Brace Attachment 
Pitch Horn Attachment 
Inboard Bearing Housing 

Attachment 

MAX. ID 

2.6040 
0.8760 
0.8740 

0.6030 

c. Inspect the several similar bushings in the 
yoke and yoke extension for a maximum inside 
diameter of 1.2610 inch. 

d. Inspect all external surfaces which mate 
with another part for damage. Damage up to 
a maximum depth of 0.020 inch may be re­
paired. 

e. Inspect all mating parts for proper mat­
ing, cocking, misalignment and ability to olr 
tain correct bolt torque. 

f. Inspect non-mating surfaces of outboard 
grip tangs (1, figure i-26A) for damage. Dam­
age up to a maximum depth of 0.040 inch may 
be repaired. 
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1. Outboard Grip Tangs 
2. Grip Channel Portion 
3. Yoke Extension Cylindrical Barrel 
4. Yoke Flexure J\reas 
5. Trunnion Spindle Bore 
6. Fretting Inhibitor 
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Figure B-25A. Damage areas - main rotor hub (UH-18 serial No. 64-14101 and 1ul>1equentJ 

g. Inspect grip tangs for a minimum thick­
ness of 0.280 inch. 

Note 

The five inch diameter boss around the 
main rotor blade retention bolt hole is 
specifically excluded from this mini­
mum thickness requirement. 

h. Inspect the walls of the channel portion 
of the grip (2, figure 8-25A) for a minimum 
thickness of 0.090 inch. 

i. Inspect inboard bearing housing attach­
ment holes for damage within 0.50 inch of edges 
of holes. 

j. Inspect cylindrical barrel of yoke extension 
(3, figure 8-25A) for damage. Damage up to a 
maximum depth of 0.020 inch may be repaired. 

k. Inspect; barrel wall for minimum ~hickness 
of 0.100 inch. 

1. Inspect cloth fretting inhibiters (6, figure 
8-25A) for tears, scuffing or other damage. 

m. Inspect non-mating surf aces of yoke 
clevis lugs for damage. Damage up to a maxi­
mum depth of 0.020 inch may be repaired. 

n. Inspect yoke flexure areas ( 4, figure 
8-25A) for damage. Damage up to a maximum 
depth of 0.005 inch may be repaired. 

o. Inspect yoke trunnion spindle bore (5, 
figure 8-25A) for a maximum allowable inside 
diameter of 3.254 inches. 

8-104D. Repair or Replacement - Main Rotor Hub 
(UH-18 Serial No. 64-14101 and 1ubsequentJ. a. 
Replace all parts that do not meet inspection re­
quirements. (Refer to paragraph 8-104C). 

b. Forward all repairable parts to direct sup.-
port activity for repair. · 

8-104E. Installation - Main Rotor Hub (UH-18 
Serial No. 64-14101 and 1ubsequentJ. a. Install 
main rotor blades. (Refer to paragraph 8-103.) 

8-50A 
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. . b. Install main rotor hub and blade assembly. 
I (Refer to paragraph 8-98.) 

8-104F. Preparation for Storage or Shipment -
Main Rotor Hub (UH-1B Serial No. 64-14101 and 
subsequent). a. Clean and dry hub assembly in 
accordance with Specification MIL-P-116. 

b. Apply corrosion-preventive compound 
(item 315, table 1-1) t.o bushings and exposed 
nonplated steel surfaces of trunnion and open 
bolt holes. 

Caution 

• Do not apply or permit corrosion-pre­
ventive compound to come in contact 
with 'tefton bearings. 

c. Wrap barrier material (item 506, table 
1-1) around all areas to which corrosion­
preventive compound has been applied, and 

1 secure with adhesive tape (item 402, table 1-1). 

I d. Remove upper contours from shipping con­
tainer and position 'hub on cushion and lower 
contours. Posi'tion upper contours over hub. 

e. Position container top and secure with No. 
4 Klimp fasteners. 

f. Band outside of container at contour loca­
ticms with ¾ inch flat steel bandin.R". 

8-105. Stabilizer Bar (UH-1 B Serial No. 64-
14101 and subsequent>. (See figure 8-21). 
The stabilizer bar is a weighted rotating unit, 
mounted above and across . the main rotor, 
pivoted for seesaw movement on two supports 
which are bolted on the rotor hub trunnion. 
Each side of the bar frame is connected 
through a link tube to a hydraulic damper on 
the mast. Two mixing levers on the bar are 
connected into the main rotor control linkage, 
by control tubes from scissor levers and by 
links to pitch horns on the rotor hub. On UH-lB 
helicopters Serial No. 64-14101 through 65-
12744 and 65-12772 all bearings in the stabilizer 
bar are tefton bearings and require no lubrica­
tion. On UH-lB helicopters Serial No. 66-491 

1 
and subsequent needle bearings replace the 

, tefton bearings and the bar assembly must be 
lubricated in accordance with ins'tructions 
shown; on the Lubrication Chart. (See figure 
2-1.) 

8-106. Removal - Stabilizer Bar (UH-1 B Serial No. 
64-14101 and subsequentJ. a. Disconnect pitch 
change links (3, figure 8-21) at lower ends by 
removing bolt at each pitch horn of rotor hub. 
Install T101466 grip positioning links to hold 
blade grips at normal position. (See figure 
8-24.) 

b. Disconnect lower ends of control tubes ( 4, 
figure 8-21) from scissors, and link tubes (5) 

from damper levers by removing bolts, nuts, 
and washers. Secure free ends of tub~s to sta­
bilizer bar with suitable tape. 

Caution 

If stabillzer bar is to be reinstalled, a 
piece of cloth or other protective mate­
rial should be used when taping con­
trol tubes to stabilizer bar to prevent 
damage to control tubes. 

c. Detach each support (6) from rotor hub 
trunnion by removing lockwire and four bolts 
with washers. Lift off stabilizer bar assem­
bly (1). 

a. If stabilizer bar is not to be reinstalled, 
remove links and control tubes with attaching 
parts. 

8-107. Inspection - Stabilizer Bar (UH-1 B Serial 
No. 64-14101 anti subsequent). a. On UH-lB heli­
copters Serial No. 64-14101 through 65-12744 
and 65-12772 inspect center frame pivot bush­
ing (18, figure 8-21) for security of bonding. 

b. On UH-lB helicopters Serial No. 66-491 
and subsequent inspect center frame pivot 
needle bearing for binding and wear. · 

c. On UH-lB helicopters Serial No. 64-14101 
through 65-12744 and 65-12772 inspect tefton 
bearings in inboard ends of mixing levers for 
security of bonding and wear. 

d. On UH-lB helicopters Serial No. 66-491 
and subsequent inspect needle bearings in in­
board ends of mixing levers for binding and 
wear. 
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e. Inspect mixing levers for score marks 
caused by upper end of control tube (4). 

8-108. Repair or Replacement - Stabilizer Bar 
(UH-18 Serial No. 64-14101 and 1u&1equentJ. a. If 
pivot bui:1hing (18, figure 8-21) is not securely 
bonded to center frame on helicopters Serial 
No. 64-14101 through 65-12744 and 65-12772 
repair as follows: 

(1) Remove cotter pin, nut, washer and 
bolt attaching support assembly (6) to center 
frame. Remove support assembly. 

(2) Remove outer (19) and inner (18) 
• bushings from center frame. 

(3) Rough inside of center frame hole and 
mating surface of inner pivot bushing (18) 
with 280 grit paper. Clean both surfaces with 
methyl-ethyl-ketone (item 309, table 1-1) or 
equivalent. 

(4) Prime both surfaces with primer (item 
217, table 1-1) and air dry for 30 minutes. 

(5) Apply metalset (item 214, t.able 1-1) 
to both surfaces and insert bushing (18) into 
center frame. Cure at room temperature for 24 
hours. 

Hofe 

On flanged ·bushings leave adhesive 
squeeze-out fillet around flange oub:iide 
diameter. 

(6) Assemble outer bushing (19) to center 
frame. 

(7) Inst.au support assembly (6) on center 
frame with bolt, washer, nut and cotter pin. 

b. Replace special alignment limiting wash­
ers on lower end of control tube (4) if mixing 
levers are scored. (See figure 8-21, View A.) 

c. Replace stabilizer bar if other inspection 
requirements are not met. (Refer to paragraph 
8-107.) 

CHAPTER 8 
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8-109. Installation --- Stabilizer Bar (UH-18 Serial 
No. 64-14101 and subsequent). a. Lift stabilizer 
bar assembly (1, figure 8-21) to position above 
main rotor hub, observing color code markings. 
Attach each support (6) to hub trunnion (10) 
with four bolts and washers, using longest 
bolts in upper holes. Lockwire bolt heads in 
vertical pairs. 

b. Connect control tubes ( 4) from mixing 
levers (2) to scissors (16). Use · special align­
ment-limiting washers _between clevis of tube 
and both sides of bearing on scissor, and install 
bolt from trailing side with internally-cham­
f ered washers facing bearing. Torque nuts 700 
to 1200 inch-pounds. 

c. Remove T101466 grip positioning links 
and attach pitch change links (3) from mixing 
levers to pitch horns (11) of rotor hub. (Refer 
to paragraph 8-98.) 

d. Connect damper link tubes (5) from sta­
bilizer bar to trailing sides of levers on damp­
ers (15), installing bolt with washer under 
head from leading side through lever and 
bearing, Secure bolt with safety washer (tap­
ered side toward bearing), nut and cotter pin. 

8-110. Dynamic Stops (UH-1B Serial No. 64-
14101 and Subsequent). (See figure 8-26.) 
Two dynamically-retractable stop assemblies 

and two rotary hydraulic dampers for stabilizer 
bar are mounted below main rotor on a pair 
of supports secured on a splined area of mast 
by bolts and spiral retaining rings. Stops are 
metal blocks pivoted on shafts fitted with 
weighted, spring-restrained levers. At normal. 
operating rpm, rotating weights hold stops at 
retracted position. When rotor slows, weights 
and springs turn stops to extended position 
where they act as bumpers to limit rotor flap­
ping movement. 

8-111. Removal - Dynamic Stops tUH-18 Serial 
No. 64-141 O 1 and subsequent I. a. Remove two 
bolts through upper ends of stop assemblies 
(1, figure 8-26) with nuts, washers and shims 
(2). Remove two lower through-bolts with 
nuts and washers. 

b. Detach each stop support (4) by remov­
ing loekwire, bolt and washer from lower 
flange. Lift off stop assemblies. 

8-112. Inspection - Dynamic Stops (UH-18 Serial 
No. 64-14101 and subsequent). a. Check spring 
tension by holding stop assembly with mating 
surfaces up and horizontal. (See figure 8-27.) 
Assembly is satisfactory if 16 to 17 ounces 
(added weight or force) applied on center of 
weight starts movement of lever. 

b. Check that weight (7, figure 8-26) will 
turn on spacer (8) for alignment in operation. 

8-113. Repair or Replacement - Dynamic Stops 
(UH-18 Serial No. 64-14101 and subsequent). 
Make spring adjustments by turning screw in 
to increase tension, or out to reduce tension. 
Tighten jam nut after adjustment. If spring 
is replaced, bend lower end to 0.1 inch radius 
to secure on screw head. Bolt at upper end of 
spring requires 30 to 40 inch-pounds torque, 
followed by sealant, (item 201, table 1-1) ap­
plied on threads to hold against loosening. 

8-114. Installation - Dynamic Stops (UH-18 Serial 
No. 64-14101 and subsequent). a. Position two 
stop assemblies (l, figure 8-26) around mast 
with mounting flanges resting on damper sup­
ports (10). Attach stop supports (4) together 
with two lower and two upper bolts installed 
from direction of rotation, with washers under 
heads and nuts. Do not fully tighten nuts. 

b .. Align holes in stop support flanges with 
tapped holes in damper. supports. Install two 
locating bolts, with washers. Do not fully 
tighten. 
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1. Stop Assembly 

-@ 2. Shim 
3. Stop 
4. Support 
5. Lever 
6. Spring 
7. Weight 
8. Spacer 

9. Retaining Ring 
10. Support Set 
11. Damper 
12. Snap-Ring 
13. Lever 
14. Snap-Ring 
15. Retaining Ring 

540200-SA 

Figure 8-26. Stabilizer damper and stop assembly (UH-18 serial no. 64-14101 and subsequentJ 
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THIS SIDE OF SUPPORT 
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~\ SP~~:"' If STOP~ 
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ADJUST SPRING TO REQUIRE 'f-....__1,· - \ 

16 TO 17 OZ APPLIED AS SHOWN , J 
TO START LEVER MOVING \ / 

......... ____ ....,,. 540011-10 

Figure 8-27. Checking spring tension on stop 
assembly (UH-1 B Serial No. 64-14101 

and subsequent) 

means of an indicator pin and a cam mark, or 
for fluid level. Filler plugs are provided for 
replenishment of fluid lost by minor leakage. 

8-116. Removal - Stabilizer Bar Dampers (UH-
1 B Serial No. 64-14101 and subsequent). a. To 
remove a damper assembly: Disconnect link 
tube from damper lever (13, :figure 8-26) by 
removing bolt with cotter pin, nut, safety 
washer and standard washer. Detach damper 
(11) from support (10) by removing two bolts 
with nuts and washers. 

b. To remove lever from damper: Remove 
snap-ring (12) from outer groove of damper 
wingshaft. Loosen nut on bolt at inboard end 
of lever (13). Pull lever from shaft. Remove 
snap-ring (14). 

c. To remove damper support set: Remove 
dynamic stop assemblies (1). (Refer to para­
graph 8-111.) Remove retaining ring (9) from 
mast groove above support (10). Detach sup­
port set from mast by removing four clamping 
bolts. Remove lower retaining ring (15) when 
necessary. 

8-117. Inspection - Stabilizer Bar Dampers (UH­
)B Serial No. 64-14101 and subsequent). a. If 

level shows slightly below top of damper win­
dow, :fill with hydraulic fluid (item 3, table 1-1) 
at filler plug provided. Thereafter, check 
damper frequently for leakage. 

b. If fluid level falls more than 1/8 to 3/16 
inch below top of window, satisfactory :filling 
without trapped air may not be possible and 
:-:-eplacement of damper may . be necessary. 

c. Check damper timing as required to de­
termine serviceability. 

(1) Hold stabilizer bar against limit stops 
while observing indicator pin through damper 
window. 

(2) Rapidly return bar to neutral posi­
tion, and check time required for pin to re­
turn to flat surface of cam. 

(3) Time required should be :five (plus or 
minus one) seconds . 

(4) Replace d11.mper if unsatisfactory. 

8-118. Installation - Stabilizer Bar Dampers (UH-
1 B Serial No. 64-14101 and subsequent). a. Coat 
splines of support set (10, figure 8-26) and I 
mast with corrosion preventive compound 
(item 315 or 318, table 1-1). Install retaining 
ring (15) in lower groove of mast splines. 

b. Position matched halves of support on 
mast according to master splines and TOP 
markings, and secure with four bolts installed 
from direction of rotation, with washers un­
der heads and nuts. Insi;i\11 retaining ring (9) 
in mast groove above support. 

c. Position damper ( 11) on support, with 
wingshaft toward rotation. Secure with two 
bolts, installed from direction of rotation, with 
washers under heads and nuts. 

d. Install snap-ring (14) in inboard groove 
on damper shaft. Turn shaft to align pin with 
mark on cam, visible through damper window. 

e. Place lever (13) on shaft, horizontal to 
nearest serration, with bushing at outboard 
end on trailing side. Tighten nut on clamp 
bolt at inboard end of lever. Install snap-ring 
(12) in outer groove of shaft. 

f. Position stabilizer bar (1, figure 8-21) 
perpendicular to mast. Connect link tube (5), 
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with adjustable end down, between trailing 
sides of bar and damper lever, adjusting 
length to keep bar and lever at specified posi­
tions. Install bolt from leading side, with 
washers next to head. Use safety washer with 
tapered side against trailing side of rod-end 
bearing, and secure with nut and cotter p!n. 

1
8-119. Scissors and Sleeve Assembly and 
Friction Collet Assembly (UH-1 B Serial No. 
64-14101 through 65-12744 and 65-12772). 
The scissors and sleeve assembly consists of a 
rotating hub, splined to the mast and carrying 
two horizontally-pivo'ted scissor levers, mounted 
through ball thrust bearings on upper end of 
a non-rotating collective sleeve. The collective 
sleeve operates vertically between the swash­
plate support and the mast, actuated by the 
collective lever attached to its lower end. Out­
board ends of scissors are connected to the 
swashplate outer ring by two drive links. In­
board ends of scissors are connected to stabi­
lizer bar mixing levers by two control tubes, 
continuously transmitting collective and cyclic 
control settings to the main rotor. Alignment 
of collective sleeve in vertical movement is 
aided by a teflon guide bearing· in the swash­
plate support, and by pivoting the collective 
lever on an off set idler link. An extension on 
top of the hub carries a friction collet which 
bears on a friction sleeve bonded around the 
mast. 

8-120. Removal - Scissors and Sleeve Assembly 

I and friction Collet Auembly IUH-18 Serial No. 
64-14101 through 65-12744 and 65-127721. a. Re­
move stabilizer bar, main rotor, dynamic stops, 
and damper and support assemblies from upper 
part of mast. 

b. Cut lockwire and remove spacer (1, figure 
8-28) and upper boot (2). 

c. Cut lockwire and use suitable spanner 
wrench to remove clamping nut (3), spring 
(4), and retaining nut (5). Separate and re­
move halves of friction collet set (6). 

Note 

On UH-1B helicopters, Serial No. 
65-9416 and subsequent, spring (4) is 
replaced by a two piece, matched 
spring set. Be sure to keep both halves 
of set together for re-installation. 

d. Disconnect control rod from collective 
lever assembly. Remove three bolts, with nuts 
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and washers, which secure two levers (7) to­
gether. Remove cotter pin, nut, washer, and 
bushing (8) at each side and pull levers from 
idler and collective sleeve bearings. 

e. Cut lockwire and remove bolt and washer 
attaching idler link and pivot pin to mounting 
boss on swashplate support. Remove pivot pin 
(9), idler link (10) and two thrust washers 
(11) from boss. 

f. Remove cotter pin, nut and safety washer 
(12) to detach a drive link (13) and shoulder 
washer (14) from each of two pins on swash­
plate. 

g. Cut lockwire to detach lower boot (16) 
from collective sleeve. 

h. Remove lockwire, four sc:rews, and a bear­
ing and liner assembly (16) from each side of 
collective sleeve, accessible through openings 
in swashplate support. 

i. Lift scissors and sleeve assembly (17) 
free of swashplate assembly and remove overl 
top of mast, with care to avoid damage when 
passing over friction sleeve (18) and upper 
mast splines. 

j. If swashplate is not being removed, 
leave lower boot attached to swashplate and 
secure upper end to mast with lockwire to 
protect pivot bearings and ball from dirt and 
foreign material. 

8-120A. Removal - Sc'i11ors and Sleevi Auembly 
and friction Collet Auembly IUH-18 Serial No. 
66-491 and subsequent). a. Remove s'tabilizer 
bar, main rotor, dynamic stops and damper and 
support assemblies from upper part of mast. 

b. Cut lockwire and remove spacer (1, figure 
8-28A) and upper boot (2). 

c. Remove nuts, washers and bolts to release 
three C'lamps (3). Remove clamps and keep to­
gether as a set. 

d. Cut- lockwire and use wrench, AN8516-l, 
to back off friction nut (4). Remove rubber 
ring (5), retainer ring (6), collet set (7) and 
friction nut (4) from top of extension (8). 
Keep collet halves together for reinstallation. 

e. Disconnect control rod from collective 
lever assembly. Remove nut, washer and bolt 
connecting outboards ends of collective levers 
(9) together. 
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f. Remove cotter pin, nut, washer and bolt 
attaching collective levers to link assembly (10). 

g. Remove nut, washer, bolt and spacer (11) 
attaching collective levers. Carefully remove 
collective levers (9) and thrust washer (12) 
from sleeve bearing assembly (13). Remove 
steel thrust washers (14) and low friction 
thrust washers (15) from between collective 
levers (9) and link assembly (10). 

h. Remove cotter pin, nut and washer to de­
tach drive link (16) from each of two pins on 
swash plate. 

i. Cut lockwire, to detach lower boot (17) 
from collective sleeve. 

j. Remove lockwire, four screws and bearing 
assembly (13) from each side of collective 
sleeve. Remove through openings in swashplate 
support. 

k. Lift scissors and sleeve assembly (18) 
free of swashplate assembly and remove over 
top of mast, using care to avoid damage when 
passing over mast friction sleeve (19) and up­

. per mast splines. 
I 

I. If swashplate is not being removed, leave 
lower boot (17) attached to swashplate and 
secure upper end of boot to mast with lockwire 
to protect pivot bearings and ball from dirt and 
foreign material. 

8-120B. Inspection - Scissors an·d Sleeve Assem­
bly and friction Collet Assembly (UH-18 Serial No. 
64-14101 and subsequenfJ. a. Inspect upper and 
lower boots for tears and deterioration. 

b. On UH-lB helicopters Serial No. 64-14101 
· through 65-12744 and 65-12772 inspect bearing 
and liner (16, figure 8-28) for security of bond­
ing and damage. 

c. On UH-lB helicopters Serial No. 66-491 
and subsequent inspect bearing assembly (13, 
figure 8-28A) for binding and wear. 

d. On UH-lB helicopters Serial No. 66-491 
and subsequent inspect rubber ring (5, figure 
8-28A) for deterioration and damage. 

8-120C. Repair or Replacement - Scissors and 
Sleeve Assembly an'd friction Collet Assembly 
(UH-18 Seiral No. 64-14101 and subsequent}. Re-
place all items that do not meet inspection re­
quirements. (Refer to paragraph 8-120B.) 

8-121. Installation - Scissors and Sleeve Assem- 1 
bly and friction Collet Assembly (UH-18 Serial No. 
64-14101 through 65-12744 and 65-12772}. a. 
Coat mating splines on mast and in scissors and 
sleeve assembly (17, figure 8-28) with grease, 
(item 8, table 1-1). 

b. Lift scissors and sleeve assembly over top 
of mast. Lower assembly carefully past two 
upper sets of splines and friction sleeve (18) 
on mast. Insert end of collective sleeve down 
through lower boot (15) and top of swash­
plate support. Use care to avoid damaging 
teflon-lined bearing inside support. Engage 
spline plate of hub on mast splines. 

c. Turn collective sleeve so that two bear­
ing mounting bosses at lower end are aligned 
with openings in swashplate support. Install 
a bearing liner assembly (16) on each boss, 
with bearing cup facing out and flange secured 
by four screws lockwired in pairs. 

d. Assemble two thrust washers (ll) and 
idler link (10) over ends of boss with coated 
sides of washers next to link. Insert pivot pin 
(9) through link, washers mid boss. 

8-54A 



TM 55-1520-211-20 
C-2 

CHAPTER 8 
SECTION II 

DETAIL A 

1. Spacer 12. Safety Washer 
2. Upper Boot 13. Drive Link 
3. Clamping Nut 14. Shoulder washer 
4. Spring Set 15. Lower Boot 
5. Retaining Nut 16. Bearing and Liner 
6. Friction Collet Set 1 7. Scissors and Sleeve 
7. Collective Levers 18. Friction Sleeve 
8. Bushing 19. Safety Washer 
9. Pivot Pin 20. Anti-Drive Link 

10. Idler Link 21. Swasbplate and Support 
11. Thrust Washer 22. Extension,Scissors and Sleeve 

23. Mast 

19 24. Support 
25. Bellcrank 
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Figure 8-28. Mair confrols (UH-18 serial no. 64-14101 lhru 65-12744 and 65-12772 
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Caution 

Position pivot pin (9) with deep notch 
on bottom for clearance with trans'" 
mission guide pin. 

e. Install bolt, with washer under head, 
through boss and pivot pin• (9). Lockwire bolt. 

f. Insert a bushing (8) into pivot bearing of 
each collective lever (7) from outboard side. 
Raise idler link upright. Assemble levers on 
link pins, with lever pin, in bearing liners on 
collective sleeve. Secure levers together with 
two bolts installed from right in recessed 
holes, and one bolt from left through aft end, 
using washers under bolt heads and nuts. In­
stall a washer and nut on each link pin, tighten 
with 600 to 720 inch-pounds torque and se­
cure with cotter pins. 

g. Place a shoulder washer (14), with cham­
fer outboard, on one of two pins extending 
from swashplate outer ring. Connect a drive 
link (18) from scissors to pin, and install 
safety washer (12) and nut secured by cotter 
pin. Install opposite link in same manner. 

h. Slip ends of lower boot on lip of swash­
plate shield and grooved ring on collective 
sleeve below hub. Secure each end with · 1ock­
wire. 

i. Check that friction sleeve on mast is clean 
of any grease or dirt. Assemble halves of fric­
tion collet set (6) around mast sleeve and 
seated in top of collective sleeve extension. In­
stall retaining nut (5), with largest threaded 
diameter down, over mast and collet. Start 
threads into collective sleeve extension and 
tighten to 140 to 180 foot-pounds torque with 
standard spanner wrench. Align holes in re­
taining nut (5) with holes in collective sleeve 
extension. 

j. Install 0.041 lockwire through aligned 
holes in nut (5) and extension (22). Lockwire 
two places 180 degrees apart. 

k. Install spring, or spring set ( 4), with 
largest diameter down, over mast to seat on 
shoulder of collet. Install clamping nut (3), with 
spanner flange down and inner lip against 
tapered surface of spring, and start on upper 
threads of collet retaining nut. 

1. Apply a suitable spring scale at clevis of 
collective control lever, and operate lever while 
adjusting friction of collet on mast sleeve. Ad-
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just clamping nut on tapered spring until a 
measured load of i25 to 185 pounds is required 
on lever to move collective sleeve, and lockwire. 

Note 

Do not exceed 140 foot-pounds torque 
on clamping nut. If correct fric.tion 
cannot be obtained within this limit, 
investigate for grease on mast sleeve 
or defective parts. 

m. After friction adjustment, connect con­
trol rod from collective system hydraulic cylin­
der to clevis of collective lever with bolt, wash­
ers, nut and cotter pin. 

n. Install upper boot (2). Secure lower end 
on grooved lip of collective sleeve extension 
with lockwire. Place spacer (1) around mast 
above friction sleeve and inside upper end of 
boot, and secure with lockwire. 

o. Install dampers, stops, main rotor, and 
stabilizer bar. Connect control tubes from 
stabilizer bar mixing levers to scissors with 
bolts installed fro~ leading sides, washers, and 
nuts secured by cotter pins. 

p. After first flight following installation, 
disconnect control tubes from scissors and 
from collective lever. Repeat step 1. to check 
friction setting and readjust if necessary due 
to seating of parts. Reconnect control tubes. 

8-121 A. Installation - SciHora and Sleeve A11em­
bly and friction Collet A11embly (UH-18 Serial No. 
66-491 and aubaequentJ. a. Coat mating splines 
on mast and in scissors and sleeve assembly 
(18, figure 8-28A) with grease (item 8, table 
1-1). 

b. Lift scissors and sleeve assembly over top 
of mast. Carefully lower assembly past two up­
per sets of splines and friction sleeve (19) on 
mast. Insert lower end · of collective sleeve down 
through lower boot ( 17) and top of swashplate 
support. Use care to avoid damaging teflon 
lined bearing inside support. Engage spline 
plate of huh on mast splines. 

c. Turn collective sleeve so that the two bear­
ing mounting bosses at lower end are aligned 
with openings in swashplate support. Position 
a bearing assembly (13) on each boss with 
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1. Spacer 
2. Upper Boot 
3. Clamps 
4. Friction Nut 
5. Rubber Ring 
6. Retainer Ring 
7. Collet Set 
8. Extension 
9. Collective Levers 

10. Link Assembly 
11. Spacer 
12. Thrust Washer 
13. Bearing Assembly 

22 14. Steel Thrust Washer 
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15. Low Friction Thrust Washer 
16. Drive Link 
17. Lower Boot 
18. Scissors and Sleeve Assembly 
19. Friction Sleeve 
20. Shoulder Washer 
21. Safety Washer 
22. Safety Washer 
23. Anti-Drive Link 
24. Swashplate and Support 
25. Bellcrank 
26. Support 
27. Collective Idler Bracket 
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figure 8-28A. Mast controls (UH-18 serial no. 66-491 and subsequent) 
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bearing cup facing out. Install four attaching 
screws and torque 20 to 25 inch pounds. Lock­
wire screws in pairs. 

d. Position collective levers (9) and thrust 
washers (12) to bearing assembly (13) with 
low friction thrust washer (15) and steel thrust 
washer (14) between collective levers and link 
assembly (10). Install steel thrust washer under 
bolt head and under nut. Install bolt through 
washers, levers and link. Install tension washer 
and nut on end of bolt. Tighten nut finger-tight. 

e. Install spacer (11), bolt, washer and nut. 
Torque nut 160 to 190 inch pounds. 

f. Torque nut installed finger-tight in step d. 
1250 to 1550 inch pounds and install cotter pin. 

g. Install bolt, washer and nut connecting 
outboard ends of collective levers (9) together. 
Torque nut 50 to 70 inch-pounds. 

h. Place a shoulder washer (20), with cham­
fer facing· outboard, on one of two pins extend­
ing from swashplate outer ring. Connect a drive 
Ilnk (16) from scissors to pin, and install a 
safety washer (21) and nut. Torque nut 770 to 
950 inch-pounds and install cotter pin. Install 
opposite link in same manner. 

i. Slip ends of lower boot· (17) on lip of 
swashplate shield and grooved ring on collective 
sleeve below hub. Secure each end with lock­
wire. 

j. Check that friction sleeve (19) on mast is 
clean of any grease or dirt. Position halves of 
friction collet set (7) around mast sleeve and 
seated in top of collective sleeve extension (8). 
Install friction nut ( 4), with largest threaded 
diameter down, over mast and collet set. Start 
threads into extension and tighten 140 to 180 
foot-pounds torque. Align holes in friction nut 
(4) with holes in extension (8). 

k. Make sure there is no gap between teflon 
on friction collet set (7) and friction sleeve 
(19). Lockwire friction nut (4) in two places 
approximately 180 degrees apart. 

I. Position retainer ring (6) and rubber ring 
(5) around collet set (7) and on t.op of friction 
nut (4). Place three matched clamps (3) around 
rubber ring (5) and install nuts, washers and 
bolts with washer under each nut and each 
bolt head. 

m. Apply a suitable spring scale at input end 
of collective levers (9) and operate levers while 
adjusting friction of collet on mast sleeve. 
Torque clamp bolts e\l'enly until a measured 
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load of 125 to 135 pounds is required to move 
sleeve assembly. 

Note 

Do not exceed 130 inch-pounds torque 
on clamp bolts. If correct friction can­
not be obtained within this limit, in­
vestigate for grease on mast sleeve or 
defective parts. 

n. After friction adjustment, connect control 
rod'from collective system hydraulic cylinder to 
collective levers (9) with bolt, washers, nut and 
cotter pin. 

o. Install upper boot (2). Secure lower end 
of boot on grooved lip of collective sleeve exten­
sion with lockwire. Place spacer (1) around 
mast above friction sleeve and inside upper end 
of boot and secure with lockwire. 

p. Install dampers, dynamic stops, main rotor 
and stabilizer bar. Connect control tubes from 
stabilizer bar mixing levers to scissors with 
bolts, washers and nuts. Install tension washer 
under bolt heads and plain washer under nuts. 
Torque nuts 700 to 1200 inch-pounds and install 
.:otter pins. 

q. After first flight following installation, 
disconnect control tubes from scissors and from 
collective lever. Repeat step m. to check friction 
setting and readjust if necessary due to seating 
of parts. Reconnect control tubes. 

8-121B. Adustment- friction Collet Assembly 
lUH-18 Serial No. 64-14101 and subsequentJ. Re­
fer to paragraph 8-121, step I., or paragraph 
8-121A, step m. 

8-122. Swashplate and Support Assembly 
(UH-1 B Serial No. 64~ 14101 and subsequent). 
The swashplate support is an open cylinder with 
a mounting flange at lower end and a spherical 
surface at upper .end. Side openings and a hori­
zontally-drilled boss are provided to accommo­
date a lever which actuates the collective sleeve. 
The swashplate inner ring is clamped on the 
pivot ball of the support by upper and lower 
sets of contoured teflon-lined bearings, so as 
to tilt in any direction when actuated by cyclic 
control rods connected on two c!levis-type horns 
at forward side of the ring. A pin-type horn 
at rear connects to a link which holds the ring 
from rotating and also transmits control mo­
tions to the elevator linkage. The swashplate 
outer ring tilts with the inner ring but rotates 
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with the mast, being mounted on the inner ring 
through a duplex ball thrust bearing and con­
nected by two drive links to scissors on the 
collective sleeve. 

8-123. Removal - Swashplate and Support As­
sembly IUH-18 Serial No. 65-14101 and subse­
quent). a. After removal of scissors and sleeve 
assembly (17, figure 8-28; 18, figure 8-28A) re­
move boot (15, figure 8-28; 17, figure 8-28A). 

b. Remove cotter pin, nut and safety washer 
(19, figure 8-28; 22, figure 8-28A) to detach 
anti-drive link (20, figure 8-28; 23, figure 
8-28A) from pin at rear on swashplate inner 
ring. 

c. Disconnect cyclic control cylinder rods 
from two control horns at front of swashplate 
inner ring. 

d. Remove lockwire, bolts and washers from 
bottom·flange of swashplate support. 

e. Lift off swashplate and support assembly 
(21, figure 8-28; 24, figure 8-28A) over top of 
mast, using care to avr•.:f damaging splines and 
friction sleeve. 

8-123A. lnlpecfion - Swaahplate and Support As­
sembly IUH-18 Serial No. 64•14101 and subae­
quentJ. Inspect inner surf ace of swashplate con­
trol horn clevises that are contacted by boost 
cylinder rod end bearing housing for msi.Yitnum 
allowable wear of 0.060 inch. 

8-123B. Repair or Replacement--Swaahplate•and 
Support Assembly IUH-18 Serial No. 64-14101 and 
subsequent). If inspection requirements are not 
met, replace swashplate with like, serviceable 
item. 

8-124. Installation - Swashplate and Support As­
sembly IUH-18 Serial No. 64.:.14101 and subse­
quent). a. Lift swashplate and support assembly 
(21, figure 8-28; 24, figure 8-28A) over top of 
mast. Carefully lower assembly until resting on 
mast bearing plate. 

Note 

On UH-lB helicopters Serial No. 64-
14101 through 65-12744 and 65-12772 
make sure that swashplate support 
is aligned so aft locating pin on trans­
mission case enters hole in bottom of 
collective i<11P..,. mounting boss. 

b. Install eight bolts, with washers, through 
support flange into mast bearing plate. Lock­
wire in pairs. 

c. Turn swashplr..~... ~.uJ1er ring to align pin­
type control horn straight aft. Connect anti­
drive link (20, figure 8-28; 23, figure 8-28A) 
from elevator control bellcrank to control horn 
pin, attached by safety washer (19, figure 8-28; 
22, figure 8-284) with AFT side out, and nut. 
Torque nut 690 to 990 inch-pounds. Install cot­
ter pin. 

d. Connect two control rods from cyclic sys­
tem hydraulic cylinders to clevis-type control 
horns at front of swashplate inner ring, using 
bolts, washers, nuts and cotter pins. 

e. Place lower boot (16, figure 8-28; 17, fig­
ure 8-28A) over mast and loosely on top of 
swashplate in preparation for installation of 
scissors and sleP.vP. assembly. 

8-124A. Anti-Drive Linlc Auembly. The anti-drive 
link assembly (20, figure 8-28; 23, figure 8-28A) 
connects to a pin-type horn on swashplate (21, 
figure 8-28; 24, figure 8-28A) and prevent.a ro­
tation of the ring. It also transmits control mo­
tion to the elevator linkage through the bell­
crank (25, figure 8-28 and 8-28A). 

8-124B. Removal -Anti-Drive Linlc Auembly. a. 
Disconnect the anti-drive link assembly (20, 
figure 8-28; 23, figure 8-28A) from the swash­
plate horn. 

b. Remove bolt through elevator bellcrank 
(26, figure 8-28 and 8-28A) and anti-drive link 
(20, figure 8-28 ; 23, figure 8-28A). Detach anti­
drive link. 

c. Remove bolt through elevator control tube 
clevis and elevator bellcrank arm. 

d. Remove bolt through support (24, figure 
8-28; 26, figure 8-28A) and elevator bellcrank 
(25, figure 8-2 Sand 8-28A) and detach bell­
crank from support. 

e. Remove nuts and washers securing sup­
port assembly (24, figure 8-28; 26, figure 8-28A) 
to transmission. 

8-124C. Inspection - AnH-Drive Linlc Auembly. 
a. Check clearance between leg of anti-drive 
link (20, figure 8-28; 23, figure 8-28A) and ele­
vator bellcrank (25, figure 8-28 and 8--28A). 
Maximum allowable is 0.016 inch. 
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b. Inspect bearing in anti-drive link (20, 
figure 8-28 ; 23, figure 8-28A) for wear or dam­
age. 

c. Inspect bushings in elevator bellcrank (25, 
figure 8-28 and 8-28A) for wear and service­
ability. 

d. Inspect bushings in support assembly (24, 
figure 8-28; 26, figure 8-28A) for wear and 
serviceability. 

8-124D. Repair or Replacement - Anti-Drive Link 
Assembly. a. Replace anti-drive link (20, figure 
8-28; 23, figure 8-28A) and bushing in elevator 
bellcrank (25, figure 8-28 and 8-28A) if clear­
ance between bushing shoulder in elevator bell­
crank and anti-drive link exceeds 0.015 inch. 

b. Replace bushings in elevator bellcrank (25, 
figure 8-28 and 8-28A) if worn or unsuitable for 
continued usage. 

c. Replace bushings in support assembly (24, 
figure 8-28; 26, figure 8-28A) if worn or un­
suitable for continued usage. 

8-124E. Installation -Anti-Drive Link Assembly. 
a. Position support assembly (24, figure 8-28; 
26, figure 8-28A) on transmission and install 
washers and nuts. 

b. Install bolt, with washer u n d e r head, 
through support assembly (24, figure 8-28; 26, 
figure 8-28A) and inboard end of elevator bell­
crank (25, figure 8-28 and 8-28A). Install nut 
and cotter pin. 

c. Install bolt, with washer u n d e r head, 
through legs .of anti-drive link (20, figure 8-28; 
23, figure · 8-28A) and elevator bellcrank (25, 
figure 8-28 and 8-28A). · Install nut and torque 
190 to 210 inch-pounds. 

d. Install end of anti-drive link (20, figure 
8-28; 23, figure 8-28A) on horn of swashplate 
(21, figure 8-28; 24, figure 8-28A). Install 
washer and nut. Torque nut 690 to 990 inch.­
pounds. Install cotter pin. 

e. Install bolt, with washer u n d er head, 
through elevator control rod and arm of elevator 
control link. Install washer, nut and cotter pin. 

8-124F. ·Collective Idler Link and Braclcet IUH-1 B 
Serial No. 66-491 and subsequent}. The inboard 
ends of the collective levers (9, figure 8-28A) 
are attached to an idler link (10) w h i ch is 
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mounted in a bracket (27) attached to the top 
transmission case by four bolts, washers and 
nuts. This pivot point arrangement reduces 
loads in the control system and improves vibra­
tion characteristics. 

8-124G. Removal - Collective Idler L i n le and 
Bracket IUH-1 B Serial No. 66-491 and subsequent}. 
a. Remove scissors and sleeve assembly (18, 
figure 8-28A). (Refer to paragraph 8-120A.) 

b. Remove cotter pin, washer and straight 
pin (1, figure 8-28B) attaching idler link (2) to 
pivot shaft (3) through mounting bracket (4). 

c. Withdraw shaft (3) from idler link ,and 
mounting bracket and remove link (2). 

d. Remove four nuts, washers and bolts at­
taching mounting bracket ( 4) to top trans­
mission case and remove mounting bracket. 

8-124H. Inspection - Collective Idler Linlc and 
Braclcet IUH-lB Serial No. 66-491 and subsequent}. 
a. Inspect three lubrication fittings in idler link 
(2, figure 8-28B) for cleanliness and damage. 

b. Inspect idler link bearing seals (5) for 
damage and needle bearings for binding and 
wear. 

c. Inspect pivot shaft (3) for scoring and 
hole elongation. 

d. Inspect four bushings in mounting bracket 
(4) for damage and wear. 
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1. Straight Pin 
2. Idler Link 
3. Pivot Shaft 
4. Mounting Bracket 
5. Bearing Seals 
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Figure 8-288. Collective idler linlc and mounting &raclcet (UH-18 serial no. 66-491 and subsequent} 

8-124J. Repair or Replacement - Collective Idler 
Linlc and lraclcet (UH-18 Serial No. 66-491 and 
subsequentJ. Replace all items that do not meet 

. inspection requirements. (Refer to paragraph 
·8-124H.) 

8-124K. Installation - Collective Idler Linlc and 
lraclcet (UH-18 Serial No. 66-491 and su&sequentJ. 
a. Position mounting bracket ( 4, fl.gore 8-28B) 

, to top transmission case and install attaching 

bolt.s, washers and nuts. Install one washer un­
der each bolt head and one under each nut. 
Torque nut.s 160 to 190 inch-pounds. 

b. Position idler link (2) in mounting bracket 
( 4). Carefully insert pivot shaft (3) through 
mounting bracket and idler link. 

c. Align hole in pivot shaft with holes in 
idler link and install straight pin (1) washer 
and cotter pin. 

Section Ill - Tail Rotor Hub and Blade 

8-125. Tail Rotor Hub and Blade Assembly 
(UH-1 A). A single two blade controllable pitch 
tail rotor is located on the left side of the tail 
rotor gear box. It is composed of two assembl­
ies, the blades and the hub, and is driven 
through the tail rotor gear box. The tail rotor 

hub is hinge mounted to provide automatic 
equalization of thrust on advancing and retreatr 
ing blades. Control links provide equal and 
simultaneous pitch change to both blades. The 
tail rotor counteracts torque of the main rotor 
and provides directional control. 
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5EAL SIDE OF 
BEARING INBOARD 

1. Pitch Change Links 
z. Crosshead Retaining Bolts 
3, Crosshead Assembly 
4. Control Tube Nut and washer 
5, Bearing 
6, Shim 
7. Retainer Plate 
8. Slider 
9, Boot 

10, Hub Retainer Nut 
11. Static Stop 
lZ. Cup Washer 
13, Hub and Blade Assembly 
14. Split Cones (Matched Set) 
15. Splined Shaft 
16, Pitch Horn 
1 7. Link Attachment Bolts 
18. Pitch Change Rod 
19. Spacer 
ZO. Washer 
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figure 8-29. Tail rotor hub and blade a11embfy (CJH-lAJ 
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8-126. Trouble $#tooting - Tail Rotor Hub and 
Blade Assembly (UH- r AJ. A chart of possible 

tail rotor hub and blade assembly troubles, 
causes and remedial actions is included below. 

INDICATION PROBABLE CORRECTIVE 
OF TROUBLE CAUSE ACTION 

High Frequency Vibration Tail rotor blades out of Track tail rotor blades 
track 

Tail rotor blades out of Balance tail rotor blades 
balance 

W om or loose hinge Replace hub assembly 
mounting 

Loose retaining nut Torque nut 

Bent pitch change link Replace pitch change links 

Loose grip bearing Replace hub assembly 

Loose pitch change link Replace pitch change links 
bearings 

Worn or loose pitch Replace bearings 
change rod duplex 
bearings 

Worn or loose pitch Replace slider 
change slider 

Inability to make normal right Blade angles not set Check pitch settings and 
and left turns in flight. properly 

8-127. Operational Check - Tail Rotor Hub and 
Blade A11embly lUH- r AJ. Following replacement 
or installation of the tail rotor hub, blades or 
pitch change systems, check the tail rotor 
system rigging and track the tail rotor blades. 
(See figure 8-80.) 

a. Attach a small piece of sponge rubber 
¼ to ¼ inch thick to end of a ¼x¼ inch pine 
stick or any other flexible device, and cover 
sponge rubber with Prussian blue, (item 103, 
table 1-1), or similar type of coloring thinned 
with oil. 

Nore 

The run-up shall be performed by 
personnel authorized in accordance 
with AR95.:.13. 

b. Start engine. Run engine at 6400 rpm with 
pedals in neutral position. Rest marking device 

system rigging 

on under side of tail boom assembly. Slowly 
move marking device into disc of tail rotor just 
far enough to mark near blade approximately 
one inch from tip. 

c. When near blade is marked, stop engine 
and allow rotor to stop. Shorten pitch control 
link of marked blade and recheck track of 
blades. 

8-128. Removal - Tail Rotor Hub and Blade As­
sembly (UH- r AJ. a. Disconnect pitch change 
links (1, figure 8-29) at pitch horn (16). 

Nore 

Maximum allowable wear looseness of 
pitch change links is 0.020 inch for 
both axial and radial play. Wear in 
excess of this dimension is cause for 
replacement. 
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Figure 8-30. Tracking - fail rotor blades (UH-1 AJ 

b. Cut safety wire wrapped around boot (9). 

c. Measured total play beyond 0.020 inch 
shall be cause for replacement of the applic­
able parts. 

Nore 

Procedures used in measuring wear 
between the parts of the pitch change 
link assembly shall be determined by 
the activities performing the inspec­
tion. 

8-130. Repair or Replacement - Tail Rotor Hub 
and Blade Assembly WH-1 AJ. Replace parts 
which do not meet inspection requirements. 
(Refer to paragraph 8-129.) 

8-131. Installation - Tail Rotor Hub and Blade 
Assembly CUH-1 AJ. Install tail rot.or hub and 
blade assembly in accordance with the fol­
lowing instructions. 

Caution 

The only authorized combinations of 
hub assemblies, cone set and static 
stops are listed below. Failure to in­
stall the appropriate cone sets and 
static st.op in conjunction with hub as­
sembly could result in a safety of 
flight condition. 

c. Remove bolts (2) from crosshead as-
sembly (3) and remove assembly. Hub Assembly Cone Set Static Stop 

d. Remove cotter pin, nut and washer (4) 204-010-784-3 204-010-724-5 204-010-774-7 
from pitch change rod (18). Remove bearings 
(5), shim (6), retainer plate (7) slider (8) and 204-010-703-21 204-010-724-1 204-010-774-3 
boot (9). 

e. Cut safety wire and using spanner wrench, 
remove nut (10). Remove static stop (11) 
and washer (12). 

f. Tap hub assembly off shaft and hold split 
cones (14) as they are released by hub trun­
nion. 

8-129. Inspection - Tail Rofor Hub and Blade As­
sembly (UH-1 AJ. a. Inspect for wear between 
pitch change links and bushing; between bush­
ing and bolt, and between ball and socket in 
pitch change links. Inspection must be com­
pleted on both ends of pitch change links. 

I 
b. Use a dial indicator to inspect for maxi­

mum allowable play in either the radial or axial 
direction of 0.020 inch at each end of the pitch 
change link. 
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Nore 

Two each cone halves (204-010-724-3) 
comprise a single cone set (204-010-
724-1). Two each cone halves (204-
010-724-7) comprise a single cone set 
(204-010-724-5). Cone sets are match­
ed companion halves; therefore cones 
must be replaced as sets only. 

a. Observe color coding on installation. 

b. Position split cones (14, figure 8-29) in 
place on shaft (15) with bevel edge positioned 
to mate with bevel iil trunnion. 

c. Align master splines and slide trunnion on 
shaft with bearing bosses on hub inboard and 
flat side outboard. 
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d. Install static stop (11) and nut (10). 
Torque nut 300 to 400 inch-pounds. Hold as­
sembly at hub when torquing nut. Safety wire 
nut to static stop. Slide boot (9) on shaft. 

Note 

Retorque nut after five hours of ope­
ration. 

e. Temporarily install bearings ( 5) in cap 
(3) and secure with slider (8) retainer plate 
(7) and two bolts with nuts. Tighten bolts 
sufficiently to secure assembly without distor­
tion. Measure gap with a feeler gage between 
retainer plate and crosshead. Prepare a shim 
to measured thickness less 0.002 to 0.004 inch 
pinch of retainer plate against bearing. 

f. Install slider (8) on shaft and into boot. 
Position retainer plate (7) and shim (6) next 
to slider. Install bearings (5) on pitch change 
rod (18) with machined surfaces together and 
retainer plate facing inboard. Install washer 
and nut (4) on rod. Torque nut 60 to 85 inch­
pounds and secure with cotter pin. 

g. Fill cavity of crosshead (3) with grease, 
(item 8, table 1-1). Position crosshead assembly 
(3) over bearings and insert bolts through 
crosshead shim (6), retainer plate (7), and 
slider (8). Install washers and nuts. 

h. Attach pitch change links (1) to pitch 
horns (16) with spacers and washers posi­
tioned as illustrated. 

i. Install washers next to nuts and torque 
85 to 95 inch-pounds. Install cotter pin through 
nut. 

j. Install safety wire around each end of 
boot. 

k. Check assembly for free flapping and 
pitch change in all positions. 

1. Check rigging and rig if necessary. 

m. Track blades. (Ref er to paragraph 8-
127.) 

8-132. Tail Rotor Blades (UH-1 A). T a i 1 
rotor blades are of all-metal bonded construc­
tion. 

8-133. Removal - Tail Rotor Blades (UH- 1 AJ. Re­
move blade retention bolts, washers and nuts 
(identify bolts to grip and hole from which re­
moved). 

8- 134. Inspection and Repair - Tail Rotor Blades 
(UH-1 AJ. The following steps cover normal pro­
cedures for the inspection and repair of tail 
rotor blades. (See figure 8-31.) 

Caution 

Damage exceeding the following limits 
will require replacement of blade. 

a. Polish out all nicks and scratches within 
the following limits in the skin, doublers, grip 
plates, abrasive strip and trailing edge, inboard 
of station 25.0. 

(1) Nicks and scratches running within 
zero to 15 degrees of the span line and not in 
excess of 0.006 inch deep. 

(2) Nicks and scratches running within 
zero to 75 degrees of the chordline and not in 
excess of 0.004 inch deep. 

(3) Nicks and scratches in the trailing 
edge up to 0.020 inch deep chordwise are pet­
missible if polished to a smooth surface finish . 

(4) Sharp dents which are not in excess of 
0.010 inch in depth are permissible. 

(5) Non-sharp dents which are not in l·X­

cess of 0.030 inch in depth are permissible. 

b. Polish out all nicks and scratches witL in 
the following limits in the skins and trailh ~ 
edges, outboard of station 25. 

(1) Nicks and scratches which are not in 
excess of 0.010 inch in depth. 

(2) Sharp dents which are not in exce: s 
of 0.030 inch in depth are permissible. 

(3) Non-sharp dents which are not in ex­
cess of 0.060 inch in depth are permissible. 

(4) Nicks and scratches in the trailing 
edge up to 0.020 inch deep chordwise are per­
missible if polished to a smooth surface finish. 
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figure 8-31. Inspection and repair- tail rotor blades fUH-JAJ 

Caution 

If a crack exists in any location, the 
blade should be replaced. All dents 
should be closely inspected for nicks, 
scratches and cracks. If nicks or 
scratches exist in dents and the total 
depth is in excess of that permitted 
for dents alone (paragraph a. (4), (5) 
and b. (2), (3), above, the blade must 
be replaced. The depth of the nicks 
and scratches may not exceed the al­
lowables (paragraph a. (1), (2) and 
b. (1). 

c. Polish out all nicks and scratches within 
the · following limits in the abrasive strip out­
board of station 25. 

(1) Nicks and scratches running within 
zero to 15 degrees of the span line that are 
0.006 inch deep but less than 0.015 inch deep. 

(2) Nicks and scratches running within 
zero to 75 degrees of the chordline that are 
0.004 inch deep but less than 0.010 inch deep. 

(3) Sharp dents which are not in excess 
of 0.030 inch deep are permissible. 
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(4) Non-sharp dents which are not in ex­
cess of 0.040 inch deep are permissible. 

Caution 

If a crack exists in any location, the 
blade should be replaced. All dents 
should be closely inspected for nicks, 
scratches, and cracks. If nicks or 
scratches exist in dents and the 
total depth is in excess of the maxi­
mum depths permitted (paragraph c. 
(3), (4), the blade should be replaced. 

d. Inspect blades for edge voids. Replace 
blade if following limits are exceeded. 

( 1) Edge voids in any one bond line of 
the doublers or grip plates with total length 
in excess of 15 percent of the total length of 
the bond line. 

(2) Any one edge void in a doubler or grip 
plate in excess of 0.060 inch in depth or 0.75 
inch in length. 

(3) Any edge void in the outboard 1.00 
inch of a doubler or a grip plate (either finger). 
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e. Inspect bladi:!s for the following condi­
tions which require blade or blades replace­
ment. 

(1) Looseness of retention bolt hole.bush­
ing or inside diameter larger than 0.3755. 

(2) Overspeed, sudden stoppage, or hard 
landing. 

(3) Bond separation anywhere on blade. 

(4) Movement of tip or root weights. 

(5) If one of the blades of a pair has been 
damaged badly enough that metal has been 
torn or any bond lines have separated, both 
blades must be replaced. 

f. Repair and touch-up blades using the fol­
lowing methods: 

(1) Burnish out any scratches which are 
within limits by using aluminum wool and/or 
very fine abrasive paper or equivalent on the 
aluminum surf aces; and coarser abrasive paper 
on the stainless steel leading edge. Rinse with 
clear water and dry blade. 

(2) Brush bright aluminum areas, where 
yellow colored pre-treatment is fading, with 
alodine chemical film pre-treatment or equi­
valent per MIL-C-5541, or by keeping area 
wet for five minutes with a ten percent solu­
tion of chromic acid. 

(8) Rinse with clear water; check surface 
for water break and dry. Reclean and reapply 
chemical film if surface shows water break. 

(4) Plug the retention bolt holes to pre­
vent entry of finishing materials and apply one 
light coat of catalyzed epoxy ,primer, TA-862 
or equivalent to the touch-up areas and allow 
to dry a minimum of 30 minutes and a maxi­
mum of 24 hours. Apply, two coats of acrylic 
lacquer (item 113, table 1-1) to touch-up red 
areas. Allow 45 minutes air dry between coats. 
Apply two coats of acrylic lacquer (item 110. 
table 1-1) to touch-up white area. Allow 45 
minutes air dry between coats. The same pro­
cedure is used to apply lacquer (item 111, table 
1-1) to black areas. 

Note 

Several thin coats of lacquer may be 
used; however, use as little as pos­
sible just to touch-up burnished and 

worn areas so that the blade balance 
will be distu_rbed as little as possible. 

(5) Air dry blade for three hours before 
handling and for a total of 48 hours before 
flying. Remove plugs from retention bolt ·holes 
and apply corrosion preventive compound (item 
815, table 1-1) to inside surface of bushings. 

8-135. Emergency R.epa;,.._rail R.otorllade1 lUff- 1 
r AJ. Damage to tatt rotor blades exceeding limits 
shown in steps a. and b., below, and limits 
shown in paragraph 8-134, should be con­
demned, demilitarized and locally scrapped" 
rather than returned to an overhaul facility. 
Tail rotor blades receiving damage within the 
following limits may· be repaired and returned 
to service. 

Note 

Permanent repair or disposition of tail 
rotor blades shall be accomplished at 
the earliest opportunity. 

a. Repairable damage limits shall not exceed 
the following: Any damage penetrating the 
skin or in excess of limits defined in paragraph 
8-184 may be repaired in the area outboard of 
station 34.0, 1.75 inchei:i inboard of blade tip, I 
1.0 inch aft of stainless steel abrasion strip and 
1.0 inch forward of the trailing edge. (See fig- , 
ure 8-32.) Damage must not exceed 1.50 inches 
in diameter after cleanup. 

b. Limits and repair abrasion strip outboard 
at station 34.0 shall not exceed the following: 
Dents must fall inside a 1.0 inch diameter. 
Holes and cracks must fall inside 0.25 inch 
diameter. Cracks will be stop drilled at each 
end using 0.040 drill. 

c. Repair damaged blade, except for leading 
edge, as follows: 

(1) Dress the hole by straightening and 
deburring the edge, follow the perimeter of the 
hole with a cutter having a minimum diameter 
of 0.25 inch. Remove an absolute minimum of 
metal as the finished hole must not extend 
outside a 1.50 inch diameter circle. The. finished 
hole must have a spanwise dimension as great 
as or greater than the chordwise dimension. 

(2) Cut a patch from 0.016 or 0.020 24ST 
T53 aluminum to the same gen~ral shape as 
the hole but maintaining an overlap of 0.8 to 
1.0 inch outside the hole. The patch, like the 
hole, must have a spanwise dimension as great 
as or greater than the chordwise dimension. 
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Figure 8-32. Emergency repair area - tail rotor blades IUH-1 AJ 

Caution 

Do not use a scribe on either the blade 
or the patch under any circumstances. 
Polish out scratches. 

(S) Clean the blade and patch by lightly 
sanding the bonding faces with 120 grit cloth. 
Wipe both surfaces with methyl-ethyl-ket.one 
(item 809, table 1-1) until all indications of 
dirt and grime are removed. Wipe dry and air 
for 16 minutes. 

I (4) Apply adhesive (item 216 or 214, table 
1-1) to patch and to blade, bond and allow to set 
(three to six hours). Fill around edge of patch 
with adhesive (item 216, table 1-1) and allow 
to air dry for 24 hours t.otal time. Sand smooth 
and paint. 

(6) Patches are to be no closer t.ogether 
than 6.0 inches. Balance hub and blade as­
sembly. (Refer to Appendix II.) Record in log 
book and on 2410 form so that the weight may 
be removed at blade change. 

d. Repair abrasion strip as follows. 

(1) Clean the area to be repaired by sand­
ing lightly with 120 grit cloth. Wipe area with 
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methyl-ethyl-ket.one (item 809, table 1-1) until 
all indications of dirt and grime are removed. 
Wipe dry and air dry for 16 minutes. 

(2) Fill the damaged ;,µ-ea with adhesive 
(item 210, table 1-1) or any suitable epoxy. 
Allow to air dry for 24 hours. Blend filler and 
balance hub and blade assembly. (Refer t.o 
Appendix II.) 

e. Inspect all repaired areas DAILY for evi­
dence of cracks. 

8-136. Replacement - Linlc Assembly 204-011-
762 IUH-1AJ. a. Link assembly, 204-011-762, is 
furnished as a replacement for link assembly, 
204-010-777. The 204-011-762 link assembly 
provides a radial type rod end .bearing with 
greater bearing area and will pro'\'ide increased 
service life. 

b. Refer t.o figure 8-38 for the combination 
of bolts, nut.s, washers, spacers and cottetr pins 
used with the 204-011-762 link assembly. Dis­
card 204-010-792 and AN960-1416L washers 
when replacing existing 204-010-777 link as­
semblies. 
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figure 8-33. Link assembly installation (UH-1 Al 

c. The following maintenance procedures will 
be performed after installing 204-011-762 link 
assemblies. 

(1) Check for interference between rod 
end and cross head with full right and full left 
pedal. 

(2) Check rigging. Rig, if necessary. 

(3) It is mandatory to retrack the tail 
rotor blades in accordance with instructions 
contained in paragraph 8-127. 

8-137. Installation - Tail Rotor Blades (UH-1 Al. 
Tail rotor blade attaching bolts may be in­
stalled with bolt heads either inboard or out­
board, but all four bolt heads must be installed 
the same. 

a. Installation of same blades. 

(1) Same blades without repair, or same 
blades with allowable minor repair or minor 

touchup, may be installed without balancing of 
hub and blade assembly. 

(2) Install blade with previously removed 
bolts, washers and nuts, and with bolts in same 
grip and hole from which previously removed. 
Torque nuts 120 to 150 inch-pounds. 

b. Installation of new blades. 

(1) New blades cannot be installed in same 
or new hubs at second echelon level due to 
requirement for balancing tail rotor hub and 
blade assembly as a complete assembly. This 
function must be performed at direct support 
facility. 

(2) Installation of the balanced tail rotor 
hub and blade assembly may then be performed 
by organizational personnel. 

Caution 

Track blades after every installa­
tion. 
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Figure 8-34. Tail rotor hub and blade assembly (UH-18 Serial No. 60-3546 thru 64-141001 
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8-138. Tail Rotor Hub and Blade Assembly 
(UH-1 B Serial No. 60-3546 through 64-
14100). A single two blade controllable pitch 
tail rotor is located on the left side of 'the tail 
rotor gear box. It is composed of two assem­
blies, the blades and the hub, and is driven 
through the tail rotor gear box. The tail rotor 
hub is hinge mounted to provide automatic 
equalization of thrust on advancing and re-

treating blades. Control links provide equal and 
simultaneous pitch change to both blades. The 
tail rotor counteracts torque of the main rotor 
and provides directional control. 

8-139. Troubleshooting. Tail lotor Hub and Slade 
Assembly tUH-18 Serial No. 60-3546 through 64-
141001. A chart of possible troubles, causes and 
remedial actions is included below. 

INDICATION OF 
TROUBLE 

High frequency vibration 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Tail rotor blades out of track Track tail rotor blades 

Tail rotor blades out of bal- Balance tail rotor blades 
ance 

Worn or loose hinge mounting· Replace hub assembly 

Loose retaining nut 

Bent pitch change link 

Loose grip bearing 

Torque nut 

Replace pitch change links 

Replace hub assembly 

Loose pitch change link bear- Replace pitch change links 
ings 

Worn or loose pitch change 
rod duplex bearings 

Worn or loose pitch change 
slider 

Replace bearings 

Replace slider 

Inability to make normal right Blade angles not set properly 
and left turns in flight 

Check pitch settings and system 
rigging 

8-140. Operational Check - Toll lotor Hub and 
Slade A • • e m b I y (UH-1 S Serial No. 60-3546 
through 64-141 OOJ. Following replacement or in­
stallation of the tail rotor hub, blades or pitch 
change systems, check the tail rotor system 
rigging and track the tail rotor blades. (See 
figure 8-35.) 

a. Attach a small piece of sponge rubber ¼ 
to ¾ thick to end of a ½ x ½ inch pine stick 
or any other flexible device, and cover sponge 
rubber with Prussian blue (item 103, table 1-1) 
or similar type of coloring thinned with oil. 

Note 

The run-up shall be performed by per­
sonnel authorized in accordance with 
AR95-13. 

b. Start engine. Run engine at 6600 rpm with 
pedals in neutral position. Rest marking device 
on under side of tail boom assembly. Slowly 
move marking device into disc of tail rotor just 
far enough to mark near blade approximately 
one inch from tip. 
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Figure 8-35. Tracking tail rotor blades (UH-1 B 
Serial No. 60-3546 fhru 64-141001 

c. When near blade is marked, stop engine 
and allow rotor to stop. Shorten pitch control 
link of marked blade and recheck track of 
blades. 

8-141. Removal - Tail Rotor Hub and Slade As­
sembly CUH-1 B Serial No. 60.;3546 through 64-
14100J. a. Disconnect pitch change links (1, :fig­
ure 8-34) at pitch horn. 

Nore 

Maximum allowable wear looseness of 
pitch change links is 0.020 inch for 
both axial and radial play. Wear in ex­
cess of this dimension is cause for re­
placement. 

b. Cut lockwire wrapped around boot (9). 

c. Remove bolts from crosshead assembly 
(3) and remove assembl~ 

d. Remove cotter pin, nut and washer (4) 
from pitch change rod (15). Remove bearings 

( 5), shim ( 6), retainer plate (7), slider (8), 
and boot (9). 

e. Cut lockwire and remove nut (10). Re­
move static stop (11) and shim (12). 

f. Tap hub assembly off shaft and hold split 
cones (14) as they are released by hub trun­
nion. 

8-142. Inspection - Tail Rotor Hub and Slade As­
sembly CUH-18 Serial No. 60-3546 through 64-
141001. a. Inspect for wear between pitch 
change links and bushings; between bushing 
and bolt, and between ball and socket in pitch 
change links. Inspection must be completed on 
both ends of pitch change links. 

b. Use a dial indicator to inspect for maxi-1 
mum allowable play in either the radial or axial 
direction of 0.020 inch at each end of the pitch 
change link. 

c. Measured total play beyond 0.020 inch 
shall be cause for replacement of the applica­
ble parts. 

Note 

Procedures used in measuring wear 
between the parts of the pitch change 
link assembly shall be determined by 
the activities performing the inspec­
tion. 

8-143. Repair or Replacement - Tail Rotor Hub 
and Slade Asse(llbly CUH-1 B Serial No. 60-3546 
through 64-141001. Replace parts which do not 
meet inspection requirements. (Ref er to para­
graph 8-142.) 

8-144. Installation - Tail Rotor Hub and Slade 
Assembly (UH-1 B Serial No. 60-3546 through 64-
14100J. Install tail rotor hub and blade in ac­
cordance with the following instructions. 

Caution 

Install cones, 204-010-724-7, of cone 
set, 204-010-724-5, with static stop, 
204-010-774-11 (or 204- 0lQ- 774- 9 
which has been modified by MWO 55-
1520-208-34/18 at a :field maintenance 
facility). 

a. Observe color coding ori installation. 

b. Position split cones (14, :figure 8-34) in 
place on shaft (15) with bevel edge positioned 
to mate with bevel in trunnion. 
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c. Align static stop (11), shim (12), and nut 
(10). Torque nut 300 to 400 inch-pounds. Hold 
assembly at hub when torquing nut. Lockwire 
nut to static stop. Slide boot (9) on shaft. Re­
torque nut after five hours of operation. 

Note 

Shim (12) should be of sufficient 
thickness as to allow 2.50 to 3.50 
inches clearance between trailing edge 
and fin with edge of blade closest to 
fin in rigging condition. Use only 
bonded laminated shims. 

d. Temporarily install bearings (5) in cap 
(8) and secure with slider (8), retainer plate 
(7) and two bolts with nuts. Tighten bolts suf­
ficiently to secure assembly without distortion. 
Measure gap with a feeler gage between re­
tainer plate and crosshead. Prepare a shim to 
measured thickness, less 0.002 to 0.004 inch. 
Assemble parts with prepared shim in place. 
Shim will provide a 0.002 to 0.004 inch pinch 
of retainer plate against bearing. 

e. Install slider (8) on shaft and into boot. 
Position retainer plate (7) and shim (6) next 
to slider. Install bearings (5) on pitch change 
rod (15) with machined surfaces together and 
retainer plate facing inboard. Install washer 

land nut (4) on rod. Torque nut 60 to 85 inch­
pounds and secure with a cotter pin. 

Note 

Use 204-010-721-3 retainer plate with 
the 204-011-761-1 bearing assembly. 

f. Fill cavity of crosshead (3) with grease 
(item 8, table 1-1). Position crosshead assem­
bly (8) over bearings and insert bolts through 
crosshead, shim (6), retainer plate (7) and 
slider (8). Install washers and nuts. 

g. Install pitch change links (1) on cross-

lhead (3) with spacers and washers positioned 
as illustrated. (Refer to figure 8-34.) 

Note 

The maximum allowable wear loose­
ness of tail rotor pitch change links is 
0.020 inch which applies to both axial 
and radial play. Wear greater than 
0.020 inch is cause for replacement. 

h. Attach pitch change links (1) to pitch 
horns with spacers and washers positioned as 
illustrated. 

i. Install washers next t.o nuts and torque 
80 to 90 inch-pounds. Install cotter pin through 
nut. 

j. Install safety wire around each end of 
boot. 

k. Check asssembly for free flapping and 
pitch change in all positions. 

1. Check rigging and rig if necessary. 

m. Track blades. (Refer to paragraph 8-138.) 

8-145. Tail Rotor Blades (UH-1 B Serial No. 
60-3546 through 64-14100). T a i I rotor 
blades are of all-metal bonded construction. 

8-146. Remo v a I - Tail Rotor Blades IUH-18 
Serial No. 60-3546 through 64-141001. Remove 
blade retention bolts, washers and nuts (iden­
tify bolts to grip and hole from which re­
moved). 

8-147. Inspection and Repair - Tail Rotor Blades 
(UH 1 B Serial No. 60-3546 through 64-141001. The 
following steps cover normal procedures for 
the inspection and repair of tail rot.or blades. 
(See figure 8-36.) 

Caution 

Damage exceeding the following limits 
will require replacement of blade. 

a. Polish out all nicks and scratches within 
the following limits in the skins, doublers, grip 
plates, abrasive strip and trailing edge, inboard 
of station 25.0. 

(1) Nicks and scratches running within 
zero to 15 degrees of the span line and not in 
excess of 0.006 inch deep. 

(2) Nicks and scratches running within 
zero to 75 degrees of the chordline and not in 
excess of 0.004 inch deep. 

(3) Nicks and scratches in the trailing 
edge up to 0.020 inch deep chordwise are per­
missible if polished to a smooth surface finish. 
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Figure 8-36. Inspection and repair - tail rotor blades (UH-1 B Serial No. 60-3546 thru 64-141 OOJ 

( 4) Sharp dents which are not in excess of 
0.010 inch in depth are permissible. 

(5) Non-sh.;.rp dents which are not in ex­
cess of 0.030 inch in depth are permissible. 

b. Polish out all nicks and scratches within 
the following limits in the skins and trailing 
edges, outboard of station 25. 

(1) Nicks and scratches which are not in 
excess of 0.010 inch in depth. 

(2) Sharp dents which are not in excess 
of 0.030 inch in depth are permissible. 

(3) Non-sharp dents which are not in ex­
cess of 0.060 inch in depth are permissible. 

(4) Nicks and scratches in the trailing 
edge up to 0.020 inch deep chordwise are per­
missible if nnHahed to a smooth surface finish. 

Caution 

If a crack exists in any location, the 
blade should be replaced. All dents 
should be closely inspected for nicks, 
·scratches and cracks. If nicks or 
scratches exist in dents and the total 
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depth is in excess of that permitted 
for dents alone (paragraph a. (4), (5) 
and b. (2), (3), above) the blade must 
be replaced. The depth of the nicks 
and scratches may not exceed the al­
lowables (paragraph a. (1), (2) and b. 
(1). 

c. · Polish out all nicks and scratches within 
the following limits in the abrasive strip out­
board of station 25. 

(1) Nicks and scratches running within 
zero to 15 degrees of the span line that are 
0.006 inch deep but less than 0.015 inch deep. 

(2) Nicks and scratches running within 
~ero and 75 degrees of the chordline that are 
0.004 inch deep but less than 0.010 inch deep. 

(3) Sharp dents which are not in excess 
of 0.030 inch deep are permissible. 

(4) Non-sharp dents which are not in ex­
cess of 0.040 inch deep are permissible. 

Caution 

If a crack exists in any location, the 
blade should be replaced. All dents 
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should be closely inspected for nicks, 
scratches and cracks. If nicks or 
scratches exist in dents and the total 
depth is in excess of the maximum 
depths permitted (paragraph c. (3), 
( 4), the blade should be replaced. 

d. Inspect blades for edge voids. Replace 
blade if following limits are exceeded. 

(1) Edge voids in any one bond line of the 
doublers or grip plates with total length in ex­
cess of 15 percent of the total length of the 
bond line. 

(2) Any one edge void in a doubler or grip 
plate in excess of 0.060 inch in depth or 0.75 
inch in length. 

(3) Any edge void in the outboard 1.00 
inch of a doubler or a grip plate ( either :fin­
ger). 

e. Inspect blades for the following conditions 
which require blade or blades replacement. 

(1) Looseness of retention bolt hole bush­
ing ot inside diameter larger than 0.3755. 

(2) Overspeed, sudden stoppage, or hard 
landing. 

(3) Bond separation anywhere on blade. 

( 4) Movement of tip or root weights. 

(5) If one of the blades of a pair has been 
damaged badly enough that metal has been torn 
or any bond lines have separated, both blades 
must be replaced. 

f. Repair and touch-up blades using the ·fol­
lowing methods: 

(1) Burnish out any scratches which are 
within limits by using aluminum wool and/or 
very fine abrasive paper or equivalent on the 
aluminum surf aces; and coarser abrasive paper 
on the stainless steel leading edge. Rinse with 
clear water and dry blade. 

(2) Brush bright aluminum areas, where 
yellow colored pre-treatment is fading, with 
alodine chemical :film pre-treatment or equiva­
lent per MIL-C-5541, or by keeping areas wet 
for five minutes with a ten percent solution of 
chromic acid. 

(3) Rinse with clear water; check surf ace 
for water break and dry. Reclean and reapply 
chemical film if surf ace shows water break. 

(4) Plug the retention bolt holes to pre­
vent entry of :finishing materials and apply one 
light coat of catalyzed epoxy primer, TA-862 or 
equivalent to the touch-up areas and allow to 
dry a minimum of 30 minutes and a maximum 
of 24 hours. Apply two coats of acrylic lacquer 
(item 113, table 1-1) to touch-up red areas. Al­
low 45 minutes air dry between coats. Apply 
two coats of acrylic lacquer (item 110, table I 
1-1) touch-up white areas. Allow 45 minutes 
air dry between coats. The same procedure is 
used to apply lacquer (item 111, table 1-1) to 
black areas. 

Note 

Several thin coats of lacquer may be 
used: however, use as little as possible 
just to touch-up burnished and worn 
areas so that the blade balance will be 
disturbed as little as possible. 

(5) Air dry blade for three hours before 
handling and for a total of 48 hours before fly­
ing. Remove plugs from retention bolt holes 
and apply corrosion preventive compound (item 
315, table 1-1) to inside surface of bushings. 

8-148. Emergency Repairs - Tail Rotor Blades 
(UH-18 Serial No. 60-3546 through 64-141 OOJ. 
Damage to tail rotor blades exceeding limits 
shown in steps a . and b, below, and limits 
shown in paragranh 8-147, should be "con­
demned, demilitarized and locally scrapped" 
rather than returned to an overhaul facility. 
Tail rotor blades receiving damage within the 
following limits may be repaired and returned 
to service. 

Note 

Permanent repair or dispostion of tail 
rotor blades shall be accomplished at 
the earliest opportunity. 

a. Repairable damage limits shall not exceed 
the following: Any damage penetrating the 
skin or in excess of limits defined in paragraph 
8-145 may be repaired in the area outboard of 
station 34.0, 1.75 inches inboard of blade tip, 
1.0 inch forward of the trailing edge. (See :fig­
ure 8-37.) Damage must not exceed 1.50 inches 
in diameter after cleanup. 

b. Limits and repair for abrasion strip out­
board at station 34.0 shall not exceed the fol­
lowing: Dents must fall inside a 1.0 inch diam­
eter. Holes and cracks must fall inside 0.25 inch 
diameter. Cracks will be stop drilled at each 
end using 0.040 drill. 
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Figure 8-37. Emergency repair area - toil rotor blades (UH-18 Serial No. 60-3546 tfiru 64-141001 

c. Repair damaged blade, except for leading 
edge, as follows: 

(1) Dress the hole by straightening and 
deburring the edge, follow the perimeter of the 
hole with a cutter having a minimum diameter 
of 0.25 inch. Remove an absolute minimum of 
metal as the finished hole must not extend out­
side a 1.50 inch diameter circle. The finished 
hole must 'have a spanwise dimension as great 
as or greater than the chordwise dimension. 

(2) Cut a patch from 0.016 or 0.020 24ST 
T53 aluminum to the same general shape as 
the hole but maintaining an overlap of 0.8 to 
1.0 inch outside the hole. The patch, like the 
hole, must have a spanwise dimension as great 
as or greater than the chordwise dimension. 

Caution 

Do not use a scribe on either the blade 
or the patch under ·any circumstances. 
Polish out scratches. 

(3) Clean the blade and patch by lightly 
sanding the bonding faces with 120 grit cloth. 
Wipe both surf aces with methyl-ethyl-ketone 
(item 309, table 1-1) until all indications of 
dirt and grime are removed. Wipe dry and air 
for fifteen minutes. 
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(4) Apply adhesive (item 216, table 1-1) 
to patch and to blade, bond and allow to set 
(three to six hours). Fill around edge of patch 
with adhesive (item 216, table 1-1) and allow 
to air dry for 24 hours total time. Sand smooth 
and paint. 

(5) Patches are to be no closer together 
than 6.0 inches. Balance hub and blade assem­
bly. (Refer to Appendix II.) Record in log book 
and on 2410 form so that the weight may be 
removed at blade change. 

d. Repair abrasion strip as follows: 

( 1) Clean the area to be repaired by sand­
ing lightly with 120 grit cloth. Wipe area with 
methyl-ethyl-ketone (item 309, table 1-1) un­
til all indications of dirt and grime are removed. 
Wipe dry and air dry for 15 minutes. 

(2) Fill the damaged area with adhesive 
(item 210, table 1-1) or any suitable epoxy. Al­
low to air dry for 24 hours. Blend filler and 
balance hub and blade assembly. (Refer to Ap­
pendix II.) 

e. Inspect all repaired areas DAILY for evi­
dence of cracks. 
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8-149. Replacement - Linlc Assembly 204-011-
762 lUH-1 B Serial No. 60-3546 through 64-141001. 
a. Link assembly, 204-011-762, is furnished as 
a replacement for link assembly, 204-010-777. 
The 204-011-762 link assembly provides a radial 
type rod end bearing with a great bearing area 
and will provide increased service life. 

b. Refer to figure 8-38 for the combination 
of bolts, nuts, washers, spacers and cotter pins 
used with the 204-011-762 link assembly. Dis­
card 204-010-792 washers when replacing ex­
isting 204-010-777 link assemblies. 

c. The following maintenance procedures will 
be performed after installing 204-011-762 link 
assemblies. 

(1) Check for interference between rod 
end and cross head with full right and full left 
pedal. 

(2) Check rigging. Rig, if necessary. 

(3) It is mandatory to retrack the tail 
rotor blades in accordance with instructions 
contained in paragraph 8-140. 

8-1 SO. Installation - Tail Rotor Blades (UH-1 B 
Serial No. 60-3546 through 64-141001. Tail rotor 
blade attaching bolts may be installed with bolt 

CROSS HEAD AN174-14 BOLT 
AN960PD416 WASHER 
AN310-4 NUT 

ROTATION 

heads either inboard or outboard, but all four 
bolt heads must be installed the same. 

a. Installation of same blades. 

(1) Same blades without repair, or same 
blades with allowable minor repair or minor 
touch up, may be installed without balancing 
of hub and blade assembly. 

(2) Install blade with previously removed 
bolts, washers and nuts, and with bolt in same 
grip and hole from which previously removed. 
Torque nuts 120 to 150 inch-pounds. 

b. Installation of new blades. 

(1) New blades cannot be installed in same 
or new hubs at second echelop level due to re­
quirement for balancing tail rotor hub and 
blade assembly as a complete assembly. This 
function must be performed at direct support 
facility. 

(2) Installation of the balanced tail rotor 
hub and blade assembly may then be performed 
by organizational personnel. 

Caution 

Tracks blades after every installation. 

AN310-4 NUT 
AN960PD416 WASHER 

204-011-763- I 
ROD END 

t 
PITCH HORN - .l 

204011-67 

Figure 8-38. Linlc assembly installation (UH-1 B Serial No. 60-3546 thru 64-141001 
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8-151. Tail Rotor Hub and Blade Assembly 
(UH-18 Serial No. 64-14101 and subse­
quent). (See figure 8-39.) Tail rotor, on UH-lB 
Serial No. 64-14101 and subsequent, is a two­
blade controllable - pitch hub and blade assem­
bly, mounted on gear box shaft at left side of 
tail boom vertical fin and connected to control 
system by means of a crosshead assembly and 
pitch change links. All parts are similar to 
those used on earlier helicopter of this series, 

but rotor blades are stronger construction and 
linkage allows greater range of blade pitch to 
compensate for increased main rotor torque. 

8-152. Troubleshooting - Tail Rotor Hub and 
Blade Assembly WH-18 Serial No. 64-14101 and 
subsequentJ. A chart of possible tail rotor hub 
and blade assembly troubles, causes and reme­
dial action is included below. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

High frequency vibration Tail rotor out of track 

Tail rotor out of balance 

Track tail rotor 

Remove tail rotor for balance on 
fixture. 

Worn or loose hinge mounting Replace rotor 

Loose retaining nut 

Bent pitch change link 

Torque nut. 

Replace pitch change link 

Loose pitch change link 
bearings Replace pitch change link 

Worn or loose pitch change Replace bearings 
rod duplex bearings 

Worn or loose pitch change Replace slider 
slider 

Inability to make normal 
right and left turns in flight 

Blade angles not set 
properly 

Check pitch settings and rigging 

8-153. Operational Check - Tail Rotor Hub and 
Blade Assembly (UH-18 Serial No. 64-14101 and 
subsequentJ. Following replacement or installa­
tion of the tail rotor hub, blades or pitch change 
systems, check the tail rotor system rigging 
and track the tail rotor blades. 

a. Attach a small piece of sponge rubber 1/s 
to ¼ inch thick to end of a ½ x ½ inch pine 
stick or any other flexible device, and cover 
sponge rubber with Prussian blue (item 103, 
table 1-1) or similar type of coloring thinned 
with oil. 
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Note 

The run-up shall be performed by.per­
sonnel authorized in accordance with 
AR95-13. 

b. Start engine. Run engine at 6600 rpm with 
pedals in neutral position. Rest marking device 
on under side of tail boom assembly. Slowly 
move marking device into disc of tail rotor just 
far enough to mark near blade approximately 
one inch from tip. 
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5. Bearing Retaining Nut 
6. Bearing Set 
7. Retainer Plate 
8. Slider 
9. Boot 

10. Hub Retaining Nut 
11. static Stop 
12. Shim 
13. Hub and Blade Assembly 
14. Split Cone Set 
15. Gear Box Shaft 
16. Pitch Change Rod 
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Figure 8-39. Toil rotor hub and blade assembly (UH-18 Serial No. 64-14101 and subsequent) 
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Figure 8-40. Tracking tail rotor blades (UH-1B 
Serial No. 64-14101 and subsequentJ 

c. When near blade is marked, stop engine 
and allow rotor to stop. Shorten pitch control 
link of marked blade ansl recheck track of 
blades. 

8-154. Removal - Tail Rotor Hub and Blade As­
sembly (IJH-1B Serial No. 64-14101 and subse­
quent}. a. Disconnect pitch change link (1, fig­
ure 8-39) for each tail rotor blade grip horn by 
removing nut, washer, bolt and special washer 
(2). 

b. Remove crosshead assembly (3) and shim 
( 4) by removing two attaching bolts with nuts 
and washers. 

c. Remove cotter. pin, nut (5), washer, bear­
ing set (6) and retainer plate (7). Cut lock­
wire and remove slider (8) and boot (9). 

d. Cut lockwire and remove hub retaining 
nut (10). Remove static stop (11) and shim 
(12). 

e. Move tail rotor hub (13) outboard on 
splines, and remove cone set (14) as it is re­
leased. Remove tail rotor over end of gear box 
shaft (15) and pitch change rod (16). 

8-76 

C-2 

8-155. Inspection - Tail Rotor Hub and Blade 
Assembly (UH-1B Serial No. 64-14101 and subse­
quent}. a. Inspect for wear between pitch 
change links and bushing; between bushing and 
bolt, and between · ball and socket in pitch 
change links. Inspection. must be completed on 
:10th ends of pitch change links. 

b. Use a dial indicator to inspect for maxi- , 
mum allowable play in either the radial or axial 
direction of 0.020 inch at each end of the pitch 
change link. 

c. Measured total play beyond 0.020 inch 
shall be cause for replacement of the applica­
ble parts. 

Note 

Procedures used in measuring wear 
between the parts ·of the pitch change 
link assembly shall be determined by 
the activities performing· the inspec­
tion. 

8-156. Repair or Replacement - Tail Rotor Hub 
and Blade Assembly (UH-1B Serial No. 64-14101 
and SubsequentJ. Replace parts which do not 
meet inspection requirements. (Ref er to para­
graph 8-155.) 

8-157. Installation - Tail Rotor Hub and Blade 
Assembly (UH-1B Serial No. 64-14101 and subse­
quent}. a. Position tail rotor assembly (13, fig­
ure 8-39) at end of shaft (15), with bearing 
bosses of hub inboard and flat side outboard. 
Be sure internal bevel of hub trunnion is in­
board. Align master splines and slide hub on 
shaft until trunnion is just started on second 
set of splines. · 

b. Place cone set (14) with bevel outboard in 
groove between splines and should~r on shaft. 
Slide hub inboard to seat trunnion on cones. 

c. Place shim (12) on shaft against trunnion. 
Install static stop (11) and hub retaining nut 
(10). Hold rotor at hub while tightening nut 
with 300 to 400 inch-pounds torque. Lockwire 
nut to stop. Slip boot (9) on shaft. 

d. Determine thickness of shim ( 4) required 
for a clamp-up of 0.002 to 0.004 inch on pitch 
change rod bearings as follows: 

(1) With shim omitted, temporarily as­
semble crosshead (3), bearings (6), retainer 
plate (7), and slider (8) secured together by 
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two bolts with nuts and washers. Tighten nuts 
snug without distortion of assembly. 

(2) With a feel er gage, measure gap be­
tween crosshead and retainer plate. Peel shim 
0.002 to 0.004 inch thinner than this measure­
ment. Disassemble parts. 

e. Place slider on shaft and into boot. As­
semble retainer plate, bearing set, washer and 
nut (5) on end of pitch change rod (16). Check 
that bearings are properly matched together 
according to V-mark etched on outer races. 
(See detail on figure 8-39.) Tighten nut with 

I 60 to 85 inch-pounds torque and secure with 
cotter pin. 

f. Fill cavity of crosshead with grease, (item 
8, table 1-1). Place shim (prepared in step d.) 
and crosshead over bearings. Align parts and 
install two bolts, with washers under heads, 
through crosshead, shim, retainer plate, and 
flange of slider. Secure with washers and nuts. 

Note 

Observe color code markings on parts 
during installation. 

g. Check that pitch change links (1) are a 
like pair in serviceable condition and are prop­
erly installed in crosshead, with bolt heads 
toward rotation. Bolts must be of same length, 
with a washer under each bolt head and nut (if 
length requires, add a thin washer under each 
nut). Observe the following points: 

(1) Maximum allowable wear tolerance for 
rod-end bearings of pitch change links is 0.020 
inch, either axial or radial play. Replace parts 
if worn to exceed these limits. 

(2) Nominal length of new pitch change 
links is 5.42 inches between bearing centers, 

I with rod-ends aligned at 37 to 39 degrees. (See 
detail on figure 8-39.) However, this length is 
approximate and may be varied in operational 
checks ( one link may be shortened to obtain 
track, and both links may be shortened or 
lengthened to obtain proper performance in 
autorotation and in sideward flight to right). 

h. Align a pitch change link rod-end with ex-
tended side of bearing inner race against pitch 

I horn of tail rotor blade grip. Place special wash­
er (2) and steel washer on bolt. Insert bolt 
through rod-end and horn, and install washer 

and nut tightened with 50 to 70 inch-pounds I 
torque. Secure with cotter pin, tightening nut 
to next castellation if required. Connect oppo­
site link in the same manner. 

i. Lockwire ends of boot on gear box shaft 
and slider. 

j. Check tail rotor for free flapping and pitch 
change action. Check and adjust rigging as nec­
essary. 

k. Check for 2.50 to 3.50 inch clearance be­
tween tail boom vertical fin and nearest edge 
of tail rotor at full right pedal position in rig­
ged condition. If necessary, change thickness 
of shim installed between rotor hub trunnion 
and static stop for proper clearance. Use face­
bonded laminated shims only. 

I. Track tail rotor. (Refer to paragraph 8-
153.) 

Note 

After first five hours operation, check 
torque on tail rotor retaining nut. 

8-158. Tail Rotor Blades (UH-1 B Serial No. 
64-14101 and subsequent). Tail rotor blades 
are of all metal bonded construction. 

8-159. Removal - Tail Rotor Blades lUH-lB Serial 
No. 64-14101 and subsequent}. Remove blade re­
tention bolts, washers and nuts (identify bolts 
to grip and hole from which removed). 

8-160. Inspection and Repair - Tail Rotor Blades 
lUH-lB Serial No. 64-14101 and subsequent}. The 
following steps cover normal procedures for the 
inspection and repair of tail rotor blades. (See 
figure 8-41.) 

Caution 

Damage exceeding the following limits 
will require replacement of blade. 

a. Polish out all nicks and scratches within 
the following limits in the skins, doublers, grip 
plates, abrasive strip and trailing edge, inboard 
of station 25.0. 

(1) _ Nicks and scratches running within 
zero to 15 degrees of the span line and not in 
excess of 0.006 inch deep. 
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Figure 8-41. Inspection and repair-tail rotor blades (UH-18serialno. 64-14101 and subsequentJ 

(2) Nicks and scratches running within 
zero to 75 degrees of the chordline and not in 
excess of 0.004 inch deep. 

(3) Nicks and scratches in the trailing 
edge up to 0:020 inch deep chordwise are per­
missible if polished to a smooth surface finish. 

( 4) Sharp dents which are not in excess 
of 0.010 inch in depth are permissible. 

(5) Non-sharp dents which are not in ex­
cess of 0.030 inch in depth are permissible. 

b. Polish out all nicks and .scratches within 
the following limits in the skins and trailing 
edges, outboard of station 25. 

(1) Nicks and scratches which are not 
in excess of 0.010 inch in depth. 

(2) Sharp dents which are not in excess 
of 0.030 inch in depth are permissible. 

(3) Non-sharp dents which are not in ex­
cess of 0.030 inch in depth are permissible. 

(4) Nicks and scratches in the trailing 
edge up to 0.020 inch deep chordwise are per­
missible if polished to a smooth surface finish. 

Caution 

If a crack exists in any location, the 
blade should be replaced. All dents 
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should be closely inspected for nicks, 
scratches and cracks. If nicks or 
scratches exist in dents and the total 
depth is in excess of that permitted 
for dents alone (paragraph a. ( 4), 
(5) and b. (2), (3), above, the blade 
must be replaced. The depth of the 
nicks and scratches may not exceed 
the allowable (paragraph a. (1), (2) 
and b. (1). 

c. Polish out all nicks and scratches within 
the fallowing limits in the abrasive strip out­
board of station 25. 

(1) Nicks and scratches running within 
zero to 15 degrees of the span line that are 
0.006 inch deep but less than 0.015 inch deep. 

(2) Nicks and scratches running within 
zero to 75 degrees of the chordline that are 
0.004 inch deep but less than 0.010 inch deep. 

(3) Sharp dents which are not in excess of 
0.030 inch deep are permissible. 

(4) Non-sharp dents which are not in ex­
cess of 0.040 inch deep are permissible. 

Caution 

If a crack exists in any location, the 
blade should be replaced. All dents 
should be closely inspected for nicks, 
scratches and cracks. If nicks or 
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scratches exist in dents and the tot.a.I 
depth is in excess of the maximum 
depths permitted (paragraph c. (3), 
(4), the blade should be replaced. 

d. Inspect blades for edge voids. Replact 
blade if following limits are exceeded. 

(1) Edge voids in any one bond line of the 
doublers or grip plates with total length in 
excess of 15 percent of the total lensrth of the 
bond line. 

(2) Any one edge void in a doubler or grip 
plate in excess of 0.060 inch in depth or 0.75 
inch in length. 

(3) Any edge void in the outboard 1.00 
inch of a doubler or a grip plate (either finger). 

e. Inspect blades for the following conditions 
which require blade or blades replacement. 

(1) Looseness of retention bolt hole bush­
ing or inside diameter larger than 0.3755. 

(2) Overspeed, sudden stoppage, or har'1 
landing. 

(3) Bond separation anywhere on blade. 

(4) Movement of tip or root weights. 

( 5) If one of the blades of a pair has been 
damaged badly enough that metal has been 
torn or any bond lines have separated, both 
blades must be replaced. 

f. Repair and touch-up blades using the fol­
lowing IIJethods: 

(1) Burnish out any scratches which are. 
within limits by using aluminum wool and/or 
very fine abrasive paper or equivalent on the 
aluminum surfaces; and coarser abrasive paper 
on the stainless steel leading edge. Rinse with 
clear water and dry blade. 

(2) Brush bright aluminum areas, where 
yellow colored pre-treatment is fading, with 
alodine chemical film pre-treatment or equiva­
lent per MIL-C-5541, or by keeping area wet 
for five minutes with a ten percent solution of 
chromic acid. 

(3) Rinse with clear water; check surface 
for water break and dry. Reclean and reapply 
chemical film if surface shows water break. 

(4) Plug the retention bolt holes to pre­
vent entry of finishing materials and apply one 
light coat of catalyzed epoxy primer, TA-862 

or equivalent to the touch-up areas and allow 
to dry a minimqm of 30 minutes and a maxi­
mum of 24 hours. Apply two coats of acrylic 
lacquer (item 113, table 1-1) to touch-up red 
areas. Allow 45 minutes air dry between coats. 
Apply two coats of acrylic lacquer (item 110, 
table 1-1) to touch-up white area. Allow 45 
minutes air dry between coats. The same pro­
cedure is used to apply lacquer (item 111, table 
1-1) to black areas. 

Note 

Several thin coats of lacq1Atlr may be 
used; however, use as little as possible 
just to touch-up burnished and worn 
areas so that the blade balance will 
be disturbed as little as possible. 

(5) Air dry blade for three hours before 
handling and for a total of 48 hours before 
flying. Remove plugs from retention bolt holes 
and apply corrosion preventive compound (item 
315, table 1-1) 'to inside surface of bushings. 

8-161. Emergency Repairs - Tail Rotor Blades 
(UH-18 Serial No. 64-14101 and sebsequentJ. 
Damage to tail rotor blades exceeding limits 
shown in steps a. and b., below, and limits 
shown in paragraph 8-160, should be "con­
demned, demilitarized and locally scrapped" 
rather than returned to an overhaul facility. 
Tail rotor blades receiving damage within the 
following limits may be repaired and returned 
to service. 

Note 

Permanent repair or disposition of tail 
rotor blades shall be accomplished at 
the earliest opportunity. 

a. Repairable damage limits shall not ex­
ceed the following: Any damage penetrating 
the skin or in excess of limits defined in para­
graph 8-160 may be repaired in the area out­
board of station 34.0, 1.75 inches inboard of 
blade tip, 1.0 inch forward of the trailing edge. 
(See figure 8-42.) Damage must not exceed 
1.50 inches in diameter after cleanup. 

b. Limits and repair for abrasion strip out­
board at station 34.0 shall not exceed the fol­
lowing: Dents must fall inside a 1.0 inch di­
ameter. Cracks will be stop drilled at each end 
using 0.040 drill. 

c. Repair damaged blade, except for leading 
edge, as follows: 
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figure 8-42. Emergency repair area - tail rotor blades (UH- 18 Serial No. 64-14101 and subsequent) 

(1) Dress the hole by straightening and 
deburring the edge, "follow the perimeter of the 
hole with a cutter having a minimum diameter 
of 0.25 inch. Remove an absolute minimum of 
metal as the finished hole must not extend out­
side a 1.50 inch diameter circle. The finished 
hole must have a spanwise dimension as great 
as or greater than the chordwise dimension. 

(2) Cut a patch from 0.016 or 0.020 24ST 
T53 aluminum to the same general shape as 
the hole but maintaining an overlap of 0.8 to 
1.0 inch outside the hole. The patch, like the 
hole, must have a spanwise dimension as great 
as· or greater than the chordwise dimension. 

Caution 

Do not use a scribe on either the blade 
or the patch under any circumstances. 
Polish out scratches. 

(3) Clean the blade and patch by lightly 
sanding the bonding faces with 120 grit cloth. 
Wipe both surfaces with methyl-ethyl-ketone 
(item 309, table 1-1) until all indications of 
dirt and grime are removed. Wipe dry and air 
for fifteen minutes. 

(4) Apply adhesive (item 216, table 1-1) 
to patch and to blade, bond and allow to set 
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(three to six hours). Fill around edge of patch 
with adhesive (item 216, table 1-1) and allow 
to air dry for 24 hours total time. Sand smooth 
and paint. 

(5) Patches are to be no closer together 
than 6.0 inches .. Balance hub and blade as­
sembly. (Refer to Appendix II.) Record in log 
book and on 2410 form so that the weight 
may be removed at blade change. 

d. Repair abrasion strip as follows: · 

(1) Clean the area to be repaired by sand­
ing lightly with 120 grit cloth. Wipe area with 
·methyl-ethyl-ketone (item 309, table 1-1) un­
til all indications of dirt and grime are removed. 
Wipe dry and air dry for 15 minutes. 

(2) Fill the damaged area with adhesive 
(item 210, table 1-1) or any suitable epoxy. 
Allow to air dry for 24 hours. Blend filler and 
balance hub and blade assembly. (Refer to Ap­
pendix II.) 

e. Inspect all repaired areas DAILY for evi­
dence of cracks. 

8-162. Installation - Toil Rotor Blades (UH-18 
Serial No. 64-14101 and subsequent). Tail rotor 
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blade attaching bolts may be installed with 
bolt heads either inboard or outboard, but all 
four bolt heads must be installed the same. 

a. Installation of same blades. 

(1) Same blades without repair, or same 
blades with allowable minor repair or minor 
touch up, may be installed without balancing 
of hub and blade assembly. 

(2) Install blade with previously removed 
bolts, washers and nuts, and with bolts in same 
grip and hole from which previously removed. 
Torque nuts 120 to 150 inch-pounds. 

b. Installation of new blades. 

(1) New blades cannot be installed in same 
or new hubs at second echelon level due to re­
quirement for balancing tail rotor hub and 
blade assembly as a complete assembly. This 
function must be performed at direct support 
facility. 

(2) Installation of the balanced tail rotor 
hub and blade assembly may then be per­
formed by organizational personnel. 

Caution 

Track blades after every installa­
tion. 
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