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CHANGE 

No. 13 } 

TM 55-1520-211-20 
C 13 

HEADQUARTERS 
DEPARTMENT OF THE ARMY 

WASHINGTON, D.C., 2,5 April 1967 

Organizational Maintenance Manual 

ARMY MODELS UH-1 A AND UH-1 B HELICOPTERS 

TM 55-1520-211-20, 20 January 1966, is changed as follows: 

1. Remove and insert pages as indicated below., 

Remove pages Insert pages 

Chapter 3, section II 3-30A and 3-30B 3-30A and 3-30B 
section III 3-49 and 3-50 3-49 and 3-50 

Chapter 5, section II 5-21 and 5-22 5-21 and 5-22 
sections II and III 5-31 thru 5-34 5-31 thru 5-34F 
section IV 5-35 and 5-36 5-35 and 5-36 

Chapter 7, section II 7-7 and 7-8 7-7 and 7-8 

Chapter 8, section II 8-13 and 8-14 8--13 and 8--14 
8-33 and 8-34 8-33 and 8-84 

2. Retain this sheet in front of manual for reference purposes. 

By Order of the Secretary of the Army : 

Official: 
KENNETH G. WICKHAM, 
Major General, United States Army, 
The Adjutant General. 

DISTRIBUTION: 

HAROLD K. JOHNSON, 
General, United States Army, 
Chief of Staff. 

To be distributed in accordance with DA Form 12-31 requirements for Organizational Main­
tenance Instructions for UH-lA-lB aircraft. 

f.t U, S. GOVERNMENT PRINTING OFFICEt 1987-25 •• 3,/28215 
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AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 
C-13 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

P,\GE NO 

27A 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 
AIRCRAFT ANO SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

1 

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. 

5 

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.) 

After the helicopter has been operated in the rain 

Open engine inlet area and remove upper air filter assembly. 
Inspect and clean sand and dust separator parts. 

12 Months 
Replace cotton seat belt and shoulder harness. (Refer to 
TM 55-405-3). 

5 Years 
Replace nylon and dacron seat belt and shoulder harness. 
(Refer to TM 55-405-3). 

All When available information indicates exposure to 
Areas radioactivity. 

2 

Accomplish the following: (Refer to TM 3-220.) 
a. Survey helicopter for level of radioactivity. 
b. Decontaminate helicopter as required. 

Every Twelve Months: Magnetic standby compass for dis­
coloration of liquid and proper calibration; recompensate 
if necessary (TM 55-405-3). 
Turn in first aid kit for inspection per TB A VN10. 

RECORDED 
.iTATUS ON 

WORKSHEEl 

3-30A 



CHAPTER 3 
SECTION II 

AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 
C-6 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. NO. OF PAGES 

27B 28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

REQUIRE- RECORDED 
AREA MENT ITEM STATUS ON NO. EVERY WORKSHEEl 

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 un-

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 55-405-9.) 

. 

3-30B 



I 
6. 7. 
ITEM 
NO. 

UH-18 

TM 55-1520-211-20 
C-9 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK (Continued) 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

(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). 

e. Check engine fuel system op-
eration. (Only after engine 
change, after fuel control 
change, and during Interme-
diate Inspection.) 

(1) Set nil speed with GOV 6600 
RPM INCR/DECR switch 

(2) Retard throttle to flight 
"idle, then advance and sta-
bilize nI rpm as follows : 
L-5, -9, -9A, -11 70% 
L-18 72% 

(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 nI speed 
returns and stabilizes 
as follows: 
L-5, -9, -9A, -11 70% 
L-13 72% 

PAGE 
NO. 

5 
9. ACTUAL 

INDICATION 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

11 
10. LEGEND 

(See Note) 

3-49 
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CHAPTER 3 
SECTION Ill 

6. 7. 
ITEM 
NO. 

TM 55-1520-211-20 
C-13 

UH-18 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Continued) 

8. RANGE 
INSPECTION ITEMS 

MIN MAX 

8 Engine Acceleration Check. 
L-5, -9, -9A, -11 only. 

Warning 

Acceleration check not re-
quired on UH-lB hell-
copters equipped with 
T53-L-13 engines. 

a. Check anti-icing system by 
operating the hot air sole-
noid valve (not applicable if 
sand and dust separator in-
s tailed) . 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 nil rpm selector. 6400 

e. Retard nl speed and 60% 
allow to stabilize. 

3-50 

PAGE NO.OF 
NO. PAGES 

6 11 
9. ACTUAL 10. LEGEND 

INDICATION (See Note) 



INDICATION OF 
TROUBLE 

17. High exhaust gas tem­
perature during acceleration 

18. Exhaust gas temper­
ature fluctuating or not 
indicating 

19. Fluctuating exhaust 
gas temperature, nl and 
nil speeds, and torque­
meter pressure 

20. Slow acceleration 

21. Engine surge during 
acceleration 

TM 55-1520-211-20 
C-13 

PROBABLE 
CAUSE 

Faulty interstage airbleed 
band ; external loss of air 

Combustion chamber drain 
valve fails to close; exter­
nal loss of air 

Low 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
fer solenoid faulty 

Faulty indicating system 

Faulty overspeed governor 

Faulty fuel control 

Faulty indicating system 

Ref er to item 17 
Faulty fuel control 
Improperly adjusted 
fuel control 

ENGINE GOV switch in 
EMER position, or trans­
fer solenoid faulty 

CHAPTER 5 
SECTION II 

CORRECTIVE 
ACTION 

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 

Note 
Anti-icing system is inop- I 
erative when sand and dust 
separator system is in­
stalled. 

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 

Refer to item 9 

Check indicating system with 
Jet-Cal tester: Repair wiring 
or replace faulty units 

Replace governor 

Replace fuel control 

Check separate indicating sys­
tems ; repair or replace faulty 
parts 

Refer to item 17 
Replace fuel control 
On T53-L-11 series /L-13 ' 
engines replace fuel control ; 
on all other engines adjust 
fuel control 

Ref er to item 9 

5-21 
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CHAPTER 5 
SECTION II 

INDICATION OF 
TROUBLE 

22. Low torquemeter in­
dication 

23. High torquemeter in­
dication 

24. Torquemeter response 
slow 
25. No oil pfessure 

5-22 

TM 55-1520-211-20 
C-13 

PROBABLE 
CAUSE 

Fuel control faulty or 
not correctly adjusted 
Interstage airbleed mal­
function 

Improper inlet guide 
vane operation (T5S-L-13) 

Faulty pressure indicator 
or transmitter 

Low nl speed 
UJ B Low torquemeter boost 
oil pump pressure 

Damaged torquemeter seal­
ing ring 
Improper inlet guide vane 
operation on T53-L-13 

Faulty pressure transmitter 
or indicator 
UJ B Torquemeter valve 
fails to close 

High nl speed 
Main drive shaft binding 
Faulty fuel control 

Clogged torquemeter filter 

Loose hose connections 
Oil tank empty or shut-off 
valve closed 

CORRECTIVE 
ACTION 

Adjust or replace fuel control 

Check operation. Clear any re­
striction in air lines. Replace 
faulty units 

Check inlet guide vane operation 

Check by using direct reading 
pressure gages at torquemeter 
and vent connections on engine. 
Replace faulty units. 
Ref er 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 
Check inlet guide vane 
operation. 

Refer to item 22. 

Check torquemeter valve as 
follows. ' 
Remove plug at front of over­
speed governor and tachometer 
drive gearbox. 
Install fitting, P /N AN919-4D, 
into torquemeter booster pres­
sure port. 
Disconnect pressure line at 
torquemeter transmitter. 
Apply 100 psi air pressure to in­
stalled fitting. 
No air flow will indicate that 
valve is functioning properly. 
If flow is observed, apply 100 
psi air pressure to fitting at 
torquemeter transmitter port on 
inlet housing. This should free 
any foreign object and permit 
valve to close. Apply air pres­
sure alternately to torquemeter 
booster pump port and torque­
meter transmitter port until 
valve seats properly. 
Ref er to item 11. 
Align drive shaft 
Replace fuel control. 

Remove and clean filter 

Check oil system for leaks 
Fill tank. Test valve operation, 
replace if faulty 



1. Accessory Drive 
Shaft 

2. Packing 
3. Packing 
4. Washer 
5. Bolt 
6. Accessory Drive 

Gearbox Assembly 
7. Washer 
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TM 55-1520-211-20 
C-6 

8. Shouldered Bolt 
9. Bolt 

· 10. Washer 
11. Bolt 
12. Washer 
13. Packing 
14. Screen and 

Transfer Tube 
15. Packing 

.. 

8 

6 

figure 5-16. Accessory drive gearbox assembly and attaching ports (Typica/J 

CHAPTER 5 
SECTION II 

X-699-144 

5-31 



CHAPTER 5 
SECTION II, Ill 

TM 55-1520-211-20 
-C-13 

e. Position gearbox on engine, ensuring that 
drive shaft drops and meshes with gearbox. 

f. Carefully raise gearbox, inserting exposed 
end of drive shaft into inlet housing until the 
spline meshes with accessory drive gear and the 
gearbox mates with inlet housing. 

g. Place washer (7) on shouldered bolt (8). 
Insert bolt and finger tighten. 

h. Place washer (10) on bolt (9). Insert bolt 
and finger tighten. 

i. Place washers (12) on bolts (11). Insert 
bolts and finger tighten. 

j. Place washers (4) on bolts (5). Insert 
bolts and finger tighten. 

k. Using ¼-inch drive extension and ratchet, 
turn gearbox tachometer drive gear. Check 
through inlet housing to ensure that compres­
sor rotor is turning. This indicates proper 
meshing of drive shaft. 

I. Tighten bolts (8 and 9) to 400 to 475 inch­
pounds torque. 

m. Tighten bolts (11) to 250 to 325 inch­
pounds torque. 

n. Tighten bolts (5) to 100 to 120 inch­
pounds torque. 

o. Lockwire bolts. 

p. Install starter generator and nI tach­
ometer generator. 

q. Install fuel control. (Refer to paragraph 
5-254F.) 

r. Connect inlet guide vane actuator seal 
drain hose assembly to adapter fitting on gear­
box. Tighten connector as required. 

s. Reconnect hose assemblies to accessory 
drive gearbox assembly. 

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
mouth, which is mounted in central opening of 
forward firewall and clamped on outer flange of 

I engine inlet housing. A flange and gasket on 
bell-mouth forms a slip-joint seal with firewall. 
On UH-lA, screen is mounted on front and bell-

I mouth on rear of firewall. On UH-lB and UH­
lC, bellmouth extends forward through firewall, 
has mounting brackets for ice detector, and 
screen is attached directly on its front end 

I flange. (If sand and dust separator is installed, 
refer to paragraph 5-53A.) 

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-

5-32 

her in its housing, to flow forward to inlet 
housing area. (2) Internal cooling and seal 
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 gas producer 
turbine wheel, and front face of power 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 power 
turbine wheel. 
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TM 55-1520-211-20 
C-13 CHAPTER 5 

SECTION Ill 

~FIREWALL 

f":::.ICE 
f ut:TECTOR 

CROSS SECTION UH- IA 
TOP CENTER OF FIREWALL 

1. Induction Baffle 
2. Baffle Brace 
3. "'Intake Screen 
4. Forward Firewall 
5.*Intake Bellmouth. 
6. V-Band Clamp 
7.*Ice Det.ect.or 
8. Ring Assembly 
9. Baffle Door 

RING 

CROSS SECTION UH-1 B 
TOP CENTER OF FIREWALL 

rr 

UH-IA Note 
. ' 

~ -. ---------. -- ... -- -.. - --- ---.. -

*These items removed on UH-lB 
and UH-IC helicopters when 
sand and dust separat.or system 
is installed. 

Figure 5-17. Engine air induction areas 

UH-JI AND UH-IC 

204200-268 

5-33 



CHAPTER 5 
SECTION Ill 

TM 55-1520-211-20 
C-13 

D INTERNAL COOLING AND PRESSURIZATION AIR Os1At1CA1R D AMBIENT COOLING AIR 

204060-286A 

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 

I UH-lB and UH-lC, an interstage or acceleration 
airbleed system allows regulated escape of some 
air through ports at last stage of axial com­
pressor during certain phases of engine opera­
tion. 

5-52. Removal - Intake Baffles, Screens, and Bell­
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.) 

5-34 

d. Remove induction baffle brace and panels 
by releasing fasteners from brackets on fire­
wall and pylon supports. 

e. Remove intake screen. 

rJ (1) Remove 18 screws around bellmouth I 
at aft side of firewall to remove screen assembly 
from front of firewall. 

UJ 0 (2) Remove screws to detach screen as- I 
sembly from front end of intake bellmouth. 

f. Remove intake bellmouth. 

rJ (1) Remove V-band clamp which secures 
bellmouth to ff ange of engine inlet housing. 
Withdraw bellmouth from front side of firewall. 

90 (2) Disconnect and remove ice detector. I 
(Refer to paragraph 11-293.) Remove V-band 
clamp to release bellmouth from engine inlet 
housing. Remove screws with washers from 



I 

TM SS-1 S20-211-20 CHAPTER S 
C-13 SECTION Ill 

back of firewall to release retainer ring and a B (2) Position beUmouth· ring on front I 
beUmouth. Lift beHmouth and tilt lower flange of firewaU. Install screws, with thin wash-
forward to withdraw assembly forward out .of ers under heads, from back of firewall. Posi-
firewaU. tion screen, with access opening at upper left, 

on front flange of beUmouth and secure with 
g. Install protective covers on engine inlet. 

S-S2A. Inspection - Intake Bel/mouth, Screen and 
Baffles. a. Use a strong light beam to visuaJly 
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. VisuaUy inspect inlet guide vane through 
air inlet ducts for forein 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. 

S-52B. Repair or Replacement-Intake Bel/mouth, 
Screen and Baffles. Remove aU deposits, dirt 
and obstructions. Replace severely damaged 
components. 

5-S3. Installation - . Intake Bel/mouth, 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 beHmouth through firewall from • 
front, align to mating flange on engine inlet 
housing, and secure temporarily with V-band 

I clamp. On UH-lB and UH-lC, position ice 
detector mounting provisions at top. 

d. Attach bellmouth and screen. 

I rJ (1) Position screen, with access opening 
at upper left, on front of firewaH. InstaU 18 
screws from back of firewall. 

screws. 

(3) On all models, before fuHy tightening 
screws, loosen V-band clamp and make sure 
bellmouth is properly aligned on inlet housing 
flange. Tap around clamp with soft maUet, 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 firewaH. 

e. Assemble and install induction baffle pan­
els, securing fasteners to brackets on fire wan 
and pylon supports. Install brace between top 
of forward panel and firewall. 

f. Install engine-to-transmission drive shaft. 
(Refer to paragraph 7-12.) InstaU access sec­
tions of baffle and screen. 

a Hg. Install and connect ice detector. (Refer I 
to paragraph 11-295.) 

h. Close cowling. 

5-53A. Air Induction System. (See figures 
5-17 A through 5-17C.) When MWO 55-1520-
211-30 /35 is incorporated on UH-lB and UH-lC 
helicopters, the engine inlet air section draws 
air in through three baffle screen filter sections. 
A sand and dust separator unit, mounted on the 
inlet housing, separates sand and dust particles 
from the air entering the engine. This reduces 
erosion of engine parts. 

S-53B. Air Inlet Filter. The air inlet filter con­
sists of three baffle screen filter units and sup­
porting frames and brackets. (See figure 5-17B.) 

S-S3C. Removal-Air Inlet Filter. Proceed as fol­
lows: 

a. Open engine and transmission fairing. 

b. Remove eight screws (9) and eight wash­
ers (10) securing top screen filter (11) to frame 
(12). Lift filter, clamps (1), and clevis (2) as 
a unit clear of frame. 

c. Remove 11 screws (13) and 11 washers 
(14) securing each side screen filter (15) to 
frames (16). Lift side screen filters clear. 

S-34A 
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Figure 5-17 A. Diagram of air flow paths 



1. Clamp (4) 
2. Clevis 
3. Nul 
4. Eyeboll 
5. Clevis Boll (2) 
6. Washer (4) 
7. Nul 
8. Washer ( 4) 
9. Screw (8) 

10. Washer (8) 

TM 55-1520-211-20 
C-13 

Figure 5-178. Air inlet filter 

CHAPTER 5 
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TM 55-1520-211-20 
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d. Protect induction area from entry of dirt 
and foreign objects while filters are not in 
place. 

5-53D. Clearing - Air Inlet Filters. Wash filters 
in a water solution of detergent soap. Flush 
from inside with clear water. Allow filters to 
drain and air dry thoroughly. Do not use com­
pressed air for drying. 

5-53E. Inspection - Air Inlet Filters. Examine 
filter assemblies for visible damage or shifting 
of filter material from normal position. Check 
condition and security of seals around edges. 

5-53F. Sand and Dust Separator. The sand 
and dust separator is an inertial type particle 
separator made in two halves. Engine inlet air 
enters the separator through a curved, an­
nular, radial inflow opening. Particles entering 
with the air are pulled out of the airstream, 
and follow along the curved inner wall. (See 
figure 5-17 A.) A lip extending into the air­
stream deflects the particle-laden air into a 
large chamber, where the air velocity decreases. 
The larger particles in the air settle in the 
chamber, finer particles are removed as the air 
is drawn through a 230-mesh screen on the 
filter assembly. Removed particles are held in 
box assemblies which contain porous plastic 
foam inserts. The box assemblies can be easily 
removed and cleaned. Other components used 
with the sand and dust separator are ENG AIR 
FILTER CONT circuit breaker on overhead 
console, an engine air differential pressure 
switch on the firewall, and an ENGINE INLET 
AIR warning light on the instrument panel. 

5-53G. Removal - Sand and Dust Separator. (See 
figures 5-17, 5-17B, and 5-17C.) Proceed as fol­
lows: 

a. Open transmission fairing and remove 
right and left access doors. Remove air inlet 
filter screens from fairing. (Refer to paragraph 
5-53C.) 

b. Remove baffle door (9, figure 5-17). Re­
move top section of forward induction baffle by 
releasing fasteners. 

c. Remove remaining sections of induction 
baffle. 

Caution 

Do not attempt to open catch without 
safety latch. 

5-34D 

d. Release latches (21 and 23, figure 5-17C) 
on front and rear faces of air filters (1 and 19). 
Press safety latch up and hold before attempt­
ing to pull on release catch. (See View A.) 

e. Release fasteners (6) at top of upper as­
sembly air filter and remove assembly. 

f. Remove gasket assemblies (10 and 11). 

Caution 

Filter assemblies shall be pulled verti­
cally or inboard, maintaining form of 
curve. Pull on hard plastic tab provided 
at each end adjacent to screening. 
Handle assemblies with care to prevent 
damage to screen. 

g. Remove filter assemblies (12). Push on 
one end while pulling at other end. 

h. Using tab on box for fingerhold, remove 
box assemblies (13 through 16) from lower as­
sembly air filter. 

i. Remove main drive shaft as a complete 
assembly, and engine coupling adapter from 
engine and transmission. (Refer to paragraph 
7-8.) 

j. Remove nuts (17) and washers (18). Re­
move lower assembly air filter (19) and deflec­
tor assembly (28). 

k. Remove nuts (30), washers (31), and 
spacers (32). Remove ring assembly (33). 
Loosely install spacers, washers, and nuts on 
engine. 

I. Remove washers, screws, and split ring 
assembly (8, figure 5-17) that secure flange as­
sembly (34, figure 5-13C) to firewall. Loosen 
V-band coupling clamp and remove flange as­
sembly. 

m. Cover front of engine inlet housing to 
keep out dirt and foreign objects. 

5-53H. Cleaning - Sand and Dust Separator. (See 
figure 5-13C.) Clean as follows: 

a. Empty box assemblies (13 through 16) 
of sediment and moisture. Wash mud from plas­
tic box and foam insert with water. Shake off 
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1. Upper Assembly 
Air Filter 

2. Rivet 
3. Hook Assembly 
4. Rivet 
6. Hook 
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6. Fastener Assembly 
7. Rivet 
8. Angle Bracket 
9. Spacer 

10. Gasket Assembly 
11. Gasket Assembly 

V-BAND COUPLING 

12. Filter Assembly 
13. Box Assembly 
14. Box Assembly 
16. Box Assembly 
16. Box Assembly 
17. Nut 
18. Washer 
19. Lower Assembly 

Air Filter 
20. Rivet 
21. Latch Assembly 
22. Rivet 
23. Latch 
24. Rivet 
26. Angle Bracket 
26. Spacer 
27. Positioning Pin 
28. Deflector Assembly 
29. Gasket 
30. Nut 
31. Washer 
32. Sleeve Spacer 
33. Mounting Ring Assembly 
34. Flange Assembly 
36. Seal 

204060-612 

Figure 5-17C. Sand and dust separator - exploded view 
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excess water. Allow to air-dry or wipe with 
clean cloth. 

b. Remove and sand or water accumulation 
from well of lower assembly air filter (19). 
Wipe the well with a clean cloth. When filter 
assemblies (12) are in place, use care to pre­
vent damage to the screen. 

c. Shake filter assemblies ( 12) to remove 
loose dirt from screen. If necessary, wash in 
clean water, and scrub with soft-bristle brush. 
Shake off excess water; allow to air-dry or wipe 
with clean cloth. 

5-53J. Inspection - Sand and Dust Separator. In­
spect as follows: 

• 
a. Inspect gasket assemblies ( 10 and 11, fig-

ure 5-13B) for rubber sever.e separation from 
backing plate and for cuts. 

b. Inspect gasket on mounting ring assembly 
(33) for cuts or looseness. 

c. Inspect gasket (29) on deflector assembly 
for cuts or looseness. 

d. Inspect filter assemblies ( 12) for tears in 
screen. 

e. Inspect for loose rivets on air filters (1 
and 19). 

f. Inspect seal (35) on mounting flange as­
sembly for cuts or looseness. 

g. Inspect all metal parts for cracks and 
damage. 

Note 

Cracks in metal parts are acceptable 
provided there is little chance of frac­
tured segments entering engine. 

5-53K. Repair or Replacement - Sand and Dust 
Separator. Replace all parts that do not meet 
inspection requirements. 

5-34F 

5-53L. Installation - Sand and Dust Separator. In­
stall the separator on the inlet housing of the 
engine in the following manner. (See figure 
5-17C.) 

a. Remove cover from front of engine inlet 
housing. 

b. Wipe inlet housing clean with cloth mois­
tened with dry cleaning solvent (item 302, table 
1-1). 

c. Place ring assembly (8, figure 5-17) 
around flange assembly (34, figure 5-17C) and 
install flange in position on inlet housing of 
engine. Secure loosely with V-band coupling 
clamp. 

d. Using ring assembly (8, figure 5-17), se­
cure forward section of flange assembly to fire­
wall. Insert screws and washers from rear of 
firewall to secure ring. 

e. Install mounting ring assembly (33, figure 
5-17C) on 24 studs of engine inlet housing so 
that the five studs on the ring assembly are at 
the bottom with center stud at 6 o'clock posi­
tion. Secure with sleeve spacers (32), washers 
(31), and nuts (30). Torque nuts to 70 to 80 
inch-pounds. 

Caution 

Carefully install deflector assembly to 
avoid cutting rubber seal of ring as­
sembly. 

f. Position deflector assembly (28) in place 
on the five ring assembly studs, and press in 
until firmly seated. 

g. Position lower assembly air filter (19) on­
five studs of ring assembly. Secure with wash­
ers ( 18) and nuts ( 17). Torque nuts to 30 to 
35 inch-pounds. 

h. Position upper assembly air filter (1) on 
lower assembly. 

Note 

Do not install gasket assemblies (10 
and 11) at this time. 
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i. Rotate mounting flange assembly (34) on 
inlet housing and ring assembly to align re­
ceptacles with fasteners (6) on filter assembly. 
Secure flange assembly with V-band coupling. 
Torque coupling nut to 40 to 50 inch-pounds. 
Tap around coupling from middle toward each 
end with mallet to set properly. Lockwire nut. 

j. Tighten screws to secure flange assembly 
to firewall. 

k. Remove upper assembly air filter. 

1. Install engine coupling adapter in output 
shaft of engine. Torque bolt to 100 to 140 inch­
pounds. 

m. Install main drive shaft between engine 
and transmission. (Refer to paragraph 7-11.) 

n. Install baffle panels. (Ref er to paragraph 
5-53.) 

o. Install filter assemblies (12, figure 5-17C) 
in upper and lower assembly air filters, with 
backing screen on inside diameter. The filters 
should protrude equally at each end. If neces­
sary, lubricate tracks with trichloroethylene 
(item 306, table 1-1). 

Caution 

Do not use oil or grease in track when 
installing screen filter assemblies. Push 
from back end while pulling into posi­
tion. 

p. Install four box assemblies (13 through 
16) into lower assembly air filter. 

q. Position gasket assemblies (10 and 11) 
over pins on lower assembly air filter. 

r. Position upper assembly air filter on lower 
assembly air filter. Tilt top slightly forward to 
place on four positioning pins (27) first. 

s. Secure air filter to flange assembly with 
fasteners (6) at top. 

t. Engage latches (21) on front face of air 
filters; then lock. 

Caution 

Secure front latches before securing 
rear latches. 

v. Engage latches (23) at rear of air filters; 
then lock. 

Caution 

Ensure that safety latch on latches is 
engaged by exerting a slight pull on 
release catch. Catch will not open. (See 
view A, figure 5-17C.) 

w. Check for proper seating by appearance 
of seals. Approximately % inch of rubber on 
gasket assemblies will be uniformly exposed. 
Seal (35) on flange will be approximately half 
compressed. 

x. Install baffle door {9, figure 5-17) and 
secure. 

y. Secure engine and transmission 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 Qnly, a flanged in­
lf:lt on right side for connection of starter cool­
hg 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 

5-35 
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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 fro m 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. 

TORQUE 40 TO 60 IN-LB 

5-56. Inspection - Exhaust Tailpipe. Inspect ex­
haust tailpipe for damage. Allowable damage 
is limited to small dents, shallow scratches, and 
small cracks which are away from connecting 
flange and which do not 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 
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1 . Rt>ar Firewall 
2 . Exhaust Diffuser 
3 . V- Band Clamp 
4 . Exhaust Tailpipe 
5 . Diffuser Cover (UH-1B) 
6. Tail cone (UH- lA) 
7. Drain Hose 
8. Starter-Generator Cooling 

Duct (UH-1B) 

figure 5-19. Exhaust tailpipe installation 
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Section II - Main Drive Shaft 

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) O!,lt 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
faces only, cloth can be moistened with clean­
ing solvent (item 302, table 1-1). 

Note 

Do not use cleaning solvent (item 302, 
table 1-1) inside shaft couplings. 

b. Remove all grease from inner and outer 
couplings. 

7-10. Inspection and lubrication - Main Driye 
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 7-8) in 
groove around retainer (3). Apply a coating of 
grease on O-ring. (See figure 7-6, details I 
and J.) 

7-7 
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TORQUE 100 TO 130 IN-LB 
EQUAL GAP ON ENDS 
WITHIN 0.030 INCH 

NOTE 
• This item is removed 
on UH-1B and UH-lC 
helicopters when sand 
and dust separator system 
is installed. 
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GREASE 0.20 TO 
0.30 INCH DEEP 
OVER SPLINE TEETH 
FULL LENGTH 

Figure 7-3. Main drive shaft 
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d. Attach damper control tube to damper 
arm. Refer to paragraph 8-33 for instructions 
relative to adjusting 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 Bar 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 
4. Damper Mounting Bolts 
5. 0-Ring 
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 Bar Dampers (UH-
1 AJ. Inspect dampers for damage, security, leak­
age and proper timing. 

8-30. Repair or Replacement - Stabilizer Bar 
Dampers (UH-1 AJ. a. Replace all dampers that do 
not meet inspection requirements. (Ref er to 
paragraph 8-29.) 

b. Replace dampers that cannot be adjusted. 
(Refer to paragraph 8-33.) 

204010-26 

Figure 8-7. Stabilizer damper and adapter assembly (UH-lAJ 

8-13 
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8-31. Servicing - Stabilizer Bar Dampers <Part No. 
204-010-9001 (UH-lAJ. 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 caV\tY 
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 bot­
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 <Part 
No. 204-010-9001 (UH-1Al. Use two dampers of 
the same part number. 

a. If adjusting and timing is required refer 
to paragraph 8-33. 

I, b. Align adapter halves with the etched word 
"Top" facing upward. 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. 

Warning 

Use alternate tightening procedure to 
draw four nuts down evenly. Torque 
each nut in increments of 10 inch­
pounds, until a torque value of 50 to 
70 inch-pounds is obtained. 

d. Attach control tubes to lever arms (8, 
figure 8-7). Refer to paragraph 8-33 for ad­
justment of tubes. 

8-14 

8-33. Ad/ustment - Stabilizer Bar Dampers (Part 
No. 204-010-9001 <UH-1Al. 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 (ll/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. Ref er 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 swashplate 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 - Swashplafe and Collective 
Sleeve <UH-1 Al. a. Remove main rotor hub and 
blade assembly. (Refer to paragraph 8-6.) 
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8-70. Inspection - Stabilizer Bar (UH-1 B 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 
oot 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 paragraph 
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 rci, 
A .....-::~:;:; ! ;I 

r1 ~~x? 
EC·:! C I 

~ ::r::1:JJ 
1. 1. c~ 

MAX. DEPTH OF REPAIR (SCRATCHES OR NICKS): 

AREA A,BoR C: 0.0101N. 
OTHER AREAS: 0.035 IN. 2•)4011-132 

Figure 8-17A. Stabilizer bar m,x,ng lever repair 
limits lUH-1 B serial no. 60-3546 thru 64-141 00J 

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 0.5 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. 

g. Inspect all bearings for damage and free­
dom in race. 

Note 

Maximum allowable radial and axial 
play in the lever assembly bearings is 
as follows: 

P,/N 
BR5R 
AN 201KP6A 

Radial 
0.010 
0.010 

Axial 
0.007 
0.010 

8-71. Repair or Replacement - Stabilizer Bar 
(UH-1 B Serial No. 60-3546 through 64-141 00J. a. 
Replace all parts that do not meet inspection 
requirements. 

8-72. Installation - Stabilizer Bar (UH-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. 

8-33 
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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 r~sultant controllability 
of the helicopter. 
8-74. Removal - Stabilizer Sar Dampers (UH-1 S 
Serial No. 60-3546 through 64-14100.1 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 Sar Dampers WH-1 S 
Serial No. 60-3546 through 64-14100J. Inspect 
dampers for damage, security, leakage and 
proper timing. 

8-16. Repair or Replacement - Stabilizer Sar 
Dampers WH-1 S Serial No. 60-3546 through 64-
14100J. a. Replace all dampers that do not meet 
inspection requirements. (Ref er to paragraph 
8-75.) 

Caution 
No fl>rm of maintenance is authorized 
on dampers at this level. 

b. Replace dampers that cannot be adjusted. 
(Refer to paragraph 8-79.) 
8-77. Servicing - Stabilizer Sar Dampers WH-1 S 
Serial No. 60-3546 through 64-141 00J. Remove 
filler cap and fill dampers to full mark with 
hydraulic oil, (item 3, table 1-1). 
8-78. Installation - Stabilizer Sar Dampers (UH-
1 S Serial No. 60-3546 through 64-14100J. 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 retainer ring (3, figure 8-

1 18). Align adapter halves with the etched word 
"Top" facing upward. 

b. Install four adapter bolts (3, figure 8-18), 
washers and nu~s and torque evenly. 

Warning 
Use alternate tightening procedure to 
draw four nuts down evenly. Torque 
each nut in increments of 10 inch­
pounds, until a torque value of 50 to 
70 inch-pounds is obtained. 

c. Install lever arms. (Ref er to paragraph 
8-79.) 

d. Attach control tubes to lever arms. (Re­
fer to paragraph 8-79 for adjustment of tubes.) 
8-79. Adjustment -Stabilizer Sar Dampers (UH-
1 S Serial No. 60-3546 through 64-141001. a. To 
adjust damper lever and wingshaft of damper, 

8-34 

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 
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. Removal-Swashplate and Collective Sleeve 
(UH- 1 S Serial No. 60-3546 through 64-14100}. 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 saf etywire 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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Figure 8-27. Checking spring tension on stop 
assembly (UH-18 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-
18 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-
1 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. 

Caution 

No form of maintenance is authorized 
on dampers at this level. 

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 
replacement 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 damper 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 
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. Install 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 pin. 

I 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 verticaf movement is 
aided by a teflon guide bearing in the swas4-
plate support, and by pivoting the collective 
lever on an offset 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 Assembly (UH-1 B 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-lB 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 (15) 
from collective sleeve. 

h. Remove lockwire, four screws, 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 over I 
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 - Scissors and Sleeve Assembly 
and friction Collet Assembly (UH-1 B Serial No. 
66-491 and subsequentJ. a. Remove s'ta.bilizer 
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 ~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 coll et 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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Overhaul and Retirement Schedule 
Model UH-lA Helicopters 

Overhaul Retirement 
Area Part Numw &· Item Interval Interval 

Main Rotor 

4 204-010-051-1 Blade Assembly 1100 

4 204--010-190-3, -7 Hub Assembly 1200 ·1 
4 204-010-190-9 Hub Assembly 1200 

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 

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 

6 204-011-701-7,-21,23 Hub Assembly 1100 I 
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, u1r•9oo Gear Box 800 
-25, -31 

6 204-040-004-33 90° Gear Box 1100 

6 204-040-003-13, -23, -37 42° Gear Box 1500 

6 204-010-720-1 Slider 400 

---
3-57 
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Overhaul Retirement 
Area 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

4 

4 

4 

4 

6 

5 
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Part Number & Item Interval 

Mast Controls 
204-010-470-6, -9 Swashplate and Support 1100 

Assembly 

204-010-469-3, -7 Scissors and Sleeve Assembly 1100 

204-010-487-1, -3 Scissors and Sleeve Assembly 1100 

204-010-439-1 *Scissors 

204-010-440-1 *Drive Link 

204-0t0-370-3, -6, -7 Stabilizer Bar Asaembly 

204-010-380-1 Stabilizer Bar Tube 

204-010-368-17 Center· Frame Set 

204-010-390-1 Mixing Lever 

204-010-348-13 Control Tube 

204-010-374-7 Pitch Link 

Synchronized Elevator 
204-030-868-25, 

-26, -37, -38 Elevator Assembly 

Rotating Control System Bolts (See Figure 3-2) 
NAS1304-26D Pitch -Horn to Pitch Link 
(Index No. 4) 

NAS1304-26D Pitch Link to Universal 
(Index No. 3) 

N AS1304-30D Universal to Mixing Lever 
(Index No. 2) 

NAS1304-30D Drive Link to (204-010-
(Index No. 9) 446-3) Trunnion 

Power Plant 
T63-L-1 •••Engine 1200 

T63-L-1A •••Engine 1200 

*Parts will be retired by the maintenance level overhauling the assembled 
component. 

••400 TBO if MWO 66-1620-207-5()/6 has not been complied with or if 
planetary spacer case 204-040-161-9 is presently installed on the transmis­
sion; otherwise, 1100 hour TBO. 

•• *Internal inspection required every 300 engine hours. 

••••Overhaul interval is 1100 hours if data plate is marked 50/16 CW. 

Interval 

1100 

1100 

400 

1200 

1200 

1100 

1100 

1100 

100 

400 

100 

400 

• 

I 
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4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

6 

6 

6 

6 

4 

4 

4 

4 
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Overhaul and Retirement Schedule 

Model UH-1 B Helicopten 

Serial No. 60-3546 through 64:-14100 

Part Number & Item 

Main Rotor 

204-011-001-7 

204-011-001-15 

204-011-101-1 

204-011-101-3, -5, -9 

204-011-113-1 

Transmission 

204-040-009-7, 
-13, -19, -31 

204-040-366-1, -3, -5 

204-040-366-7, -9 

204-040-136-3, -5 

204-040-136-7 

Blade Assembly 

Blade Assembly 

Hub Assembly 

Hub Assembly 

•strap Assembly 

Transmission Assembly 

Mast Assembly 

Mast Assembly 

•Mast Bearing 

•Mast Bearing 

Tail Rotor and Drive System 

204-011-702-11, -15 Blade Assembly 

204-011-701-7, -21, -23Hub Assembly-

204-040-003-13, -23, -37 42° Gear Box 

204-040-012-1 90° Gear Box 
' 

204-040-012-7 90° Gear Box 

Mast Controls 

204-011-400-1, Swashplate and Support 
-3, -5, -7 Assembly 

204-011-404-1, -5 •support 

204-011-438-1 Collective Lever 

204-011-401-3, -5, -7 Scissors and Sleeve Assembly 

Overhaul 
Interval 

400 

1100 

1100 

300 

1100 

1500 

600 

1100 

1100 

1100 

CHAPTER 3 
SECTION IV 

Retirement 
Interval 

400 

1000 

1100 

300 

1100 

1100 

1100 I 

3300 

3300 

3-59 
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Area 

6 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 

I 5 
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Part Number & Item 

Synchronized Elevator 
204-0::\0-858-43, -44 Elevator Assembly 

Rotating Control 

N AS464-6-26 
(Index No. 4) 
N AS1306-31D 
(Index No. 4) 
NAS1306-27D 
{Index No. 3) 
N AS464-6-35 
(Index No. 2) 
N A81306-34D 
(Index No. 2) 
N AS464-5-27 
(Index No. 1) 
N AS1305-27D 
(Index No.· 1) 
N AS464-5-27 
(Index No. 5) 
N AS1305-27D 
(Index No. 5) 
N AS464-8-90 
(Index No. 6) 
N AS464-8-69 
(Index No. 7) 
N AS464-5-30 
(Index No. 9) 
NASl305-30D 
(Index No. 9) 
AN175H16 
(Index No. 8) 
AN175Hl6 
(Index No. 8) 

Power Plant 
T53-L5 
T53-L-9 
T53-L-9A 
T53-L-11 
T53-L-13 

System Bolts (See figure 3-2) 

Pitch Horn to Pitch Link 

Pitch Horn to Pitch Link 

Pitch Link to Universal 

Universal to Mixing Lever 

Universal to Mixing Lever 

Mixing Lever to Scissors Tube 

Mixing Lever to Scissors Tube 

Scissors Tube to Scissors 

Scissors Tube to Scissors 

Scissors Pivot Bolt 

Scissors to Drive Link 

Drive Link to Swashplate 

Drive Link to Swashplate 

Cyclic Tubes to Swashplate 

Collective Tube to Collective 
Levers 

**Engine 
**Engine 
**Engine 
**Engine 
**Engine 

Overhaul 
Interval 

1200 
1200 
1200 
1200 

600 
*Parts will be retired by the maintenance level overhauling the 
assembled components. 
**Internal Inspection required every 300 engine hours. 

Retirement 
Interval 

3000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 
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Overhaul and Retirement Schedule 

Model UH-1 B Helicopter 

Serial No. 64-14101 and Subsequent 

Overhaul Retirement 
Area Part Number & Item Interval Interval 

Main Rotor 

4 540-011-001-5 Main Rotor Blade Assembly 1100 

4 540-011-101-3,-9 Main Rotor Hub Assembly 1100 

4 640-011-102-5 •Yoke 3800 

4 540-011-158-9 •Extension Assembly 3800 

4 204-012-112-7 •Retention Straps 2200 

4 540-011-113-1 *Fitting 2200 

I 4 540-011-177-1 *Nut 2200 

4 540-011-112-1,-3 *Pin 2200 

Transmission 

4 204-040-009-53, -67 Transmission Assembly 1100 

4 204-040-369-1 Transmission Top Case 1100 

4 204-040-366-11 Mast Assembly 1100 

4 540-040-010-6 Mast Bearing Plate 1100 

4 204-040-136-7 •Mast Bearing 1100 

Tail Rotor and Drive System 

6 204-011-702-17 Blade Assembly, Tail Rotor 1100 

6 204-011-701-13, Tail Rotor Hub Assembly 1100 I -19*** 

6 204-011-706-9 Grip 1100 

6 204-010-781-9 Yoke 1100 

6 204-040-003-23, -37 42° Gear Box 1500 I , 
6 204-040-012-7, -13 90° Gear Box 1100 
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Area 

4 

4 
4 

4 

4 

4 

6 

6 

6 

6 

6 

5 

5 
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Part Number & Item 

Mast Controls 

540-011-450-3 

540-011-452-5 
540-011-454-5 

540-011-451-1 

540-011-409-1 

Swashplate and Support 
Assembly 

Support Assembly 
Collective Lever 

Scissors and Sleeve Assembly 

Drive Link 

540-011-300-3, -5, -7 Stabilizer Bar Assembly 

Synchronized Elevator 

205-030-856-45 

205-030-856-4 7 

205-001-914-1 

205-030-856-65 

205-030-856-67 

Power Plant 

T53-L-11 •• 

T53-L-13 .. 

Elevator 

Elevator 

Horn, Elevator Control 

Elevator 

Elevator 

Engine 

Engine 

*Parts will be retired by. the maintenance 
level overhauling the assembled com­
ponents. 

••Internal Inspection required every 300 
engine hours. 

***Bearing set is not to .be retired if higher 
maintenance inspection determines bear­
ings are serviceable. 

Overhaul 
Interval 

1100 

1100 

1200 

600 

Retirement 
Interval 

1100 
3300 

3300 

2200 

3000 

3000 

3000 

3000 

3000 

, 
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TM 55-1 $20-211-20 CHAPTER 3 
• C:-11 SECTION IV 

Overhaul and Retirement Schedule 
Model UH-1 A Helicopters 

Overhaul Retirement 
Area Part Number &· Item Interval Interval 

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 Hom 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 Assemb!Y 1100 

4 204-040-136-1, -5 •Mast Bearing 300 

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 
-25, -31 

6 204-040-004-33 90° Gear Box 1100 
6 204-040-003-13, -23, -37 42° Gear Box 1500 I 
6 204-010-720-1 Slider 400 

3-57 
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Overhaul Retirement 
Area 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

6 

4 

4 

4 

4 

5 

5 
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Part Number & Item Interval 

Mast Controls 

204-010-470-5, -9 Swaahplate and Support 1100 
Asaembly 

204-010-469-3, -7 Scissors and Sleeve Assembly 1100 

204-010-487-1, -3 Scissors and Sleeve Assembly 1100 

204-010-439-1 •scissors 

204-010-440-1 •Drive Link 

204-0'10-370-3, -5, -7 Stabilizer Bar Assembly 

204-010-380-1 Stabilizer Bar Tube 

204-010-368-17 Center · Frame Set 

204-010-390-1 Mixing Lever 

204-010-348-13 Control Tube 

204-010-374-7 Pitch Link 

Synchronized 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) 

NAS1304-26D Pitch Link to Universal 
(Index No. 3) 

NAS1304-30D Universal to Mixing Lever 
(Index No. 2) 

N AS1304-30D Drive Link to (204-010-
(Index No. 9) 446-3) Trunnion 

Power Plant 

T53-L-1 •••Engine 1200 

T53-L-1A •••Engine ~200 

*Parts will be retired by the maintenance level overhauling the assembled 
component. · 

••400 TBO if MWO 55-1520-207-5()/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 300 engine hours. 
, 

••••Overhaul interval is 1100 hours if data plate is marked 50/15 CW. . . 

Interval 

1100 

1100 

400 

1200 

1200 

1100 

1100 

1100 

100 

400 

100 

400 

I 
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TM 55-1520-211-20 CHAPTER 3 
C-11 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 
-18, -19, -31 

4 204-040-366-1, -S, -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 

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, -37 42° Gear Box ,1500 I 
6 204-040-012-1 90° Gear Box 600 . 
6 204-040-012-7 90° Gear Box 1100 

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 
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Area 

6 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 
5 · 

I 5 
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Part Number & Item 

Synchronized Elevator 
204-0M-858-43, -44 Elevator Assembly 

Rotating Control System Bolts (See figure 3-2) 

N AS464-6-26 Pitch Horn to Pitch Link 
(Index No. 4) 
N AS1306-31D 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) 
N AS464-5-27 Mixing Lever to Scissors Tube 
(Index No. 1) 
N AS1305-27D Mixing Lever to Scissors Tube 
(Index No. 1) 
N AS464-5-27 Scissors Tube to Sci$80rs 
(Index No. 5) 
N AS1305-27D Scissors Tube to Scissors 
(Index No. 5) 
N AS464-8-90 Scissors Pivot Bolt 
(Index No. 6) 
N AS464-8-69 Scissors to Drive Link 
(Index No. 7) 
NAS464-5-30 Drive Link to Swashplate 
(Index No. 9) 
N AS1305-30D Drive Link to Swash plate 
(Index No. 9) 
ANl 75H16 Cyclic Tubes to Swash plate 
(Index No. 8) 
ANl 75H16 Collective Tube to Collective 
(Index No. 8) Levers 

Power Plant 
T53-L 5 ••Engine 
T53-L-9 ••Engine 
T53-L-9A 
T53-L-11 
T53-L-13 

••Engine 
••Engine 
••Engine 

Overhaul 
Interval 

1200 
1200 
1200 
1200 

600 

•Parts will be retired by the maintenance level overhauling the 
assembled components. 
••internal Inspection required every 300 engine hours. 

Retirement 
Interval 

3000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 
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Overhaul and Retirement · Schedule 

Model UH-1 B Helicopter 

Serial No. 64-14101 and Subsequent 

Overhaul Retirement 
Area Part Number & Item Interval Interval 

Main Rotor 

4 540-011-001-5 Main Rotor Blade Assembly 1100 

4 540-011-101-3,-9 Main Rotor Hub Assembly 1100 . 

4 540-011-102-5 •Yoke 3300 

4 540-011-153-9 •Extension Assembly 3300 

4 204-012-112-7 *Retention Straps 2200 

4 540-011-113 *Fitting 2200 

I 4 540-011-177-1 *Nut 2200 

4 540-011-112 *Pin 2200 

Transmission 

4 204-040-009-53, -57 Transmission Assembly 1100 

4 204-040-359-1 Transmission Top Case 1100 

4 204-040-36.11 Mast Assembly 1100 

4 540-040-010-5 Mast Bearing Plate 1100 

4 204-040-136-7 *Mast Bearing 1100 

Tail Rotor and Drive System 

6 204-011-702-17 Blade Assembly, Tail Rotor 1100 

6 204-0ll-701-13,-19, Tail Rotor Hub Assembly 1100 I -21,-29*** 

6 204-011-706-9 Grip 1100 

6 204-010-781-9 Yoke 1100 

6 204-040-003-23, -37 42° Gear Box 1500 I 
6 204-040-012-7, -13 90° Gear Box 1100 
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Area 

4 

4 
4 

4 

4 

4 

4 

6 

6 

6 

6 

6 

5 

5 
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Part Number & Item 

Mast Controls 

540-011-450-3 Swashplate and Support 
Assembly 

540-011-452-5 Support Assembly 
540-011-454-5 Collective Lever 

540-011-451-1 Scissors and Sleeve Assembly 

540-011-409-1 Drive Link 

540-011-300-3, -5, -7 Stabilizer Bar Assembly 

540-011-468-1 Stop Assembly 

Synchronized Elevator 

205-030-856-45 

205-030-856-4 7 

205-001-914-1 

205-030-856-65 

205-030-856-67 

Power Plant 

T53-L-11•• 

T53-l,.13 .. 

Elevator 

Elevator 

Horn, Elevator Control 

Elevator 

Elevator 

Engine 

Engine 

•Parts will be retired by the maintenance 
level overhauling the assembled com­
ponents. 

• •Internal Inspection required every 300 
engine hours. 

***Bearing set is not to be retired if higher 
maintenance inspection determines bear­
ings are serviceable. 

Overhaul 
Interval 

1100 

1100 

1100 

1100 

1200 

600 

.. 

Retirement 
Interval 

1100 
3300 

3300 

2200 I 

3000 

3000 

3000 

3000 

3000 

I 
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8-6. ltemoYal - Main ltotor Hub and Blatle A1-
NM•t, IUH-IAI. a. Rem~ve pitch links and in­
stall grip positioning links, Tl01348, to hold 
grips and blades in position. (See figure 8-3.) 

I 
Warning 

Grip positioning links must be in­
stalled to prevent damage to main 
rotor strap assemblies. · 

b. Remove stabilizer bar assembly (1, fis­
ure 8-1). (Refer to paragraph 8-23.) 

c. Cut safety wire and remove bolt and lock 
(6). 

d. Remove retaining nut (4) using wrench 
T101358. 

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. ln1tallation:..... Main Rotor Hub and Blade A1-
Hmbly (UH- I Al. 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. 

204010-58 

figure 1-3. Grip position lints installed IUH-IAI 

a. Install grip positioning links T101348 on 
l'riPtl, Install hoisting slins on hub assembly 
and with Tl01413, 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 mut and hub 1P.&Bter splines and 
lower rotor onto mast and split cones. 

Caution 

Rotor must be aligned directly over 
niast to prevent damage to threads on 
mast. 

d. Install washer (5) and nut (4). Torque 
nut 520 to 780 foot-pounds using wrench 
Tl01358. 

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 
480 to 600 inch-pounds-. 

8-4A 
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1. Stabilizer Bar 
2. Mixing Lever 
3. Pitch Link 
4. Pitch Horn 
5. Mast 
6. Core Set 
7. Main Rotor Assembly 
8. Washer 
9. Retaining Nut 

10. Lock - Retaining Nut 

204011-2 

Figure I-JO. Main rotor a11embly IUH-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. 
ng 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 Adfu1f­
ment IUH- 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 
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figure 8~ 11. Tracking main rotor blades (UH-18 Seri al No. 60-3546 tlrru 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. 

8-22 

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-18 Serial No. 60-
3546 through 64-141001. When using the 204-
011-172-3 counterweight bolt a maximum of 
one 204-011-173-3 counterweight and nine wash­
er type weigh ts may be used on each side. Use 
AN960-1016 washers as required between coun­
terweight and retaining nut. Torque counter­
weight retaining nut 300 to 400 inch-pounds. 

8-51. Removal - Main Rotor Hub and Blade As­
sembly (UH-18 Serial No. 60-3546 through 64-
141 OOJ. a. Remove pitch links and install grip 
positioning links, T101402, to hold grips and 
blades in position. (See figure 8-12.) 

~arning 

Grip positioning links must be in­
stalled to prevent damage to main 
rotor strap assemblies. I 
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b. Remove stabilizer bar assembly (1, figure . 
i-10). (Refer to paragraph 8-69.) 

c. Cut lockwire and remove bolt a1ni lock 
(10) 

d. Remove retaining nut (9) using wrench 
Tl01358. 

e. Install blade tie-down block to guide rotor 
while removing. 

f. Install hoisting sling and with Tl01411 
or other suitable hoist, lift off hub and blade 
assembly. Place hub on a stand and support 
blades. Remove split cones (6) from mast. 

8-52. Installation - Main Rotor Hub and Blade 
Assembly (UH-18 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 Tl01402 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 tp 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 
safetywire hole in trunnion. 

f. Install stabilizer bar. (Refer to paragraph 
8-72.) 

g. Remove grip positioning links. Adjust 
overall length of pitch links between upper 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.ned. 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 8 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- 18 Serial 
_No. 60-3546 through 64-141001. a. Support hub 
assembly on a stand. Support blades so that 
leading ·edge is straight. 

204010-58 

Figure 8-12. Grip positioning linlcs in•stalled 
(UH- 1 8 s.rial No. 60-3546 tltru 64-141001 

8-23 



CHAPTER 8 
SECTION II 

TM 55-1520-211-20 
C-2 

1. Shims 
2. Blade 
3. Blade Bolt 
4. Grip 
5. Counterweight 
6. Drag Brace Assembly 
7. Nut - Blade Bolt 
a. Bolt - Safety 
9. Bolt - Drag Brace 

204-011-10 

figure 8-13. Main rotor hub and blade a11embly (UH-18 Serial No. 60-3546 thru 64-14100J 

b. Reinove drag brace bolt (9, figure 8-18). 
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, 

8-24 

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 "copdemned, demili-1 
tarized and locally scrapped" 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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j. 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, 
inserted through plugged hole at top. Use 2.4 
ounces in bolt for each wrap of tape. 

k. Correct chordwise balance by adjusting 
drag. brace to sweep one blade aft. Loosen jam 
nuts enough to turn brace barrel one flat .AFI', 
as shown by decal arrows, and tighten . nuts 
with 150 to 200 foot-pounds torque. Record ad­
justment. If condition becomes worse, restore 
blade t.o 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 within the above limits, re­
move rotor hub and re-align. 

I. 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
Hmbly (UH-1B Serial No. 64-14101 and subH­
quentJ. 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 t.o paragraph 8-106.) When disconnect­
ing a pitch change link, insta]] 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.) 

I Grip position:;"{~:ic·s must be in­
stalled to prevent damage to main 
rotor strap assemblies. 

b. Remove lockwire, bolt and lock (7, figure 
8-21). Use T101858 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 (18). 

e. Place rotor hub on a stand, Tl01856, and 
suitable supports under blades. 

Caution 
Do not apply corrosion preventive com-

pound, cosmoline or any type of 
grease to the teflon bearings or in the 
area of the bearings on the 540 rotor 
configuration helicopters. This instruc-

_ 540011-7 

Figure 8-24. Grip posiffonin9 link (Uff-11 Serial 
No. 64-14101 and subHquentJ 

tion will apply, regardless of the ship 
status, operational, in st.orage 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. 

8-97A. Inspection - Main Rotor Hub and Blade 
AsHmb#y lUH-1B Serial No. 64-14101 and sub­
HquentJ. Inspect main rot.or grip bearings for 
binding by leveling the main rotor and stabilizer 
bar, moving the stabilizer bar in either direc­
tion causing blade grips to change pitch, grips 
should operate smoothly and freely, any binding 
that occurs is cause for replacement. 
8-98. Installation - Main Rotor Hub and Blade 
A11embly lUH-1 B Serial No. 64-14101 and subH­
quentJ. a. Erect T101460 maintenance hoist on 
right side of engine deck, or provide other suit-
able hoist. Caution 

Tl01460 maintenance hoist has a steel 
support leg and is required for lifting 
II D Ill 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.) 

c. 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 · 
rot<-"' h11b trunnion (10) with corrosion pre­
ventive compound, (item 815 or 818, 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 

Rotot 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 
tigaten nut tQ a . torque of 550 to 780 foot­
pounds. Install lock (7) engaged with nut 
splines 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 Tl01466 grip positioning links, 
replacing each eyebolt with original bolt in 
trunnion bearing housing flange. Connect pitch 
change links (8) between stabilizer bar mixing 
levers (2) and pitch horns (11) according to 
applicable procedures below: 

(1) _lf connecting pitch change ,inks 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 · 
rigging is doubtful: Set each link to 9.64 incht.. 
between bearing centers, with rod~nds aligned 
and exposed thread areas equal at· both ends 
within 0.08 inch. Tighten jam nuts with 65" 
to 800 inch-pounds torque. Lockwire barrel 1 

hole in banjo' of rod~nd. Install lin~ .as in (i, 
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 minus¼) degrees. If any adjustment 
is required, adjust both links equally. 

N.ote 

Further adjustment of pitch change 
links may be required in operatiopal 
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 hel( 
in alignment by adjustable drag braces between 
trailing edge and grip. 

8-100. Removal-Main Rotor Blad•• IUH-18 Serial 
Nq! 64-14101 and 1vbHqventJ. a. Support main 
rotor hub on a stand. Support each blade (1, 
figure 8-22) 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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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 
spacer (14, figure 4-5 and 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 
4-6 ; 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-hand 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. Adiustment - 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 de'termination or procurement 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 iii.crease 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 

Was hers 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. (Refer 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.) 

4-23 
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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 (8, 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 
postion. 

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 13, 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. 

(3) 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. 

lllB 4-154A. Internal Rescue Hoist. (See 
figure 4-8A.) The UH-lB helicopters Serial No. 
64-13902 through 64-14100 and UH-lC helicop­
ters Serial No. 64-14101 and subsequent may be 
equipped with an internal rescue hoist. The 
rescue hoist is an electrically powered de.vice 
with a maximum capacity of 600 pounds and 
usable cable length of 256 feet. Mounting of the 
hoist, which is completely internal, is provided 
for by fittings in the cabin roof and floor. The 
hoist is operated by means of a control pendant 
or by controls on the right-hand cyclic stick. 
The cyclic stick controls will override the pen­
dant controls. A headset, wired to the hoist con­
trol box and controlled by a switch on the pen­
dant, gives the hoist operator interphone com­
munication with the flight crew. A cable cutting 
guillotine, employing an explosive charge, pro­
vides a means of cutting the cable free of the 
helicopter in an emergency. The cutter is elec­
trically actuated by switches, protected by lock­
wired guards, and located on the hoist control 
box and on the pilot's pedestal. 

4-154B. Installation - Rescue Hoist. (See figure 
4-8A through 4-8C.) The hoist can only be in­
stalled in the right forward area of the cabin. 
(See figure 4-8B.) To install the hoist in the 
helicopter, proceed as follows: 

a. Disconnect battery and external power. 

b. Place hoist upright on stud on adapter 
plate. 

c. Slide adapter locking collar downward to 
lock adapter jaws to stud. 

d. Turn locknut (1-0, figure 4-8C) counter­
clockwise several turns until sufficient clearance 
is obtained to position top hoist adapter over · 
stud in roof. 
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Figure 4-BA. Internal rescue hoist- UH-18 and UH-JC 
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e. Slide adapter collar up to lock adapter 
jaws to stud. 

Caution 

Do not use tools or extension bars to 
turn locknut (10). Turn only by hand. 
Excessive force applied in turning the 
nut may result in damage to the roof 
structure. 

f. Hand tighten locknut. 

g. Remove stud on adapter plate and position 
actuator on adapter plate and secure. 

h. Install motor actuator (either side may be 
up) between actuator plate and hoist actuator 
lever and secure with knob and pin. 

i. Insert power plug in4> receptacle located on 
bulkhead at Station 123.00. 

j. Connect plug of boom actuator cable. 

k. Remove pin ( 12), place boom in extended 
position, and reinstall pin. 

I. Reconnect battery or external power. 

m. Check oil level in hoist drive unit. (Refer 
to paragraph 4-154F.) 

n. Test operatioa of hoist as follows: 

(1) BAT Switch - ON 

(2) NON-ESS Bus Switch - MANUAL­
ON 

(3) Operate hoist using both controls and 
note proper functioning of cable up limit switch. 
(Refer to paragraph 4-154G.) 

Note 

If external power is used, position 
BAT Switch to OFF and NON-ESS 
BUS switch to NORMAL-ON. 

Caution 

Check cargo doors fully open before 
operating hoist. 

~248 

Caution 

Maintain a minimum of five pounds 
tension when extending cable, since a 
slack cable will run out of winch 
groves. The hook provides this tension 
when its full weight is suspended on 
the cable. 

4-154C. Removal - Rescue Hoist. (See figure 4-
8C.) Proceed as follows: 

a. Disconnect hoist power cable at receptacle 
on bulkhead at Station 123.0, and disconnect 
boom actuator cable at actuator. 

b. Pull pin at actuator lever (16, figure 4-8C) 
knob at actuator plate, and remove actuator. 

c. Remove nut from two stud adapters, re­
move adapters, and remove actuator plate. 

Note 

The hoist boom is normally left in the 
extended position. 

d. Release hoist adapters at cabin floor and 
roof. Loosen locknut (10), and lower support 
(9). 

e. Remove hoist from cabin. 

Caution 

Stow in upright position if possible. 
Lay the hoist down with the cable 
storage drum up. Weight of the hoist 
on the drum may bend the drum 
flanges. 

4-154D. Inspection - Rescue Hoist. Inspect the 
hoist assembly for the following: 

.a. Hoist cable for cleanliness, broken or 
kinked wires, and interference anywhere along 
its routing. 

b. Cable storage drum for wobble while hoist 
is operating and for uniform and flat winding 
of cable. 

c. All rollers and pulleys for damage and 
freedom of rotation. 
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Use existing studs at these locations 
for installation of plates. 

OUTBD • FWD. 

PLAN VIEW OF CABIN FLOOR 

Figure 4-8B. Rescue hoist position - UH-1 B and UH- 1 C 
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1-. Boom Cover 
2. Cable 
3. Guillotine Assembly 

and Support 
4. Guide Tube 
5. Boom 
6. Turnbuckle 
'I. Roof Stud 
8. Adapter 
9. Support 

10. Lock-Nut 
11. Post 
12. Boom Retaining Pin 
13. Electrical Cable 
14. Control Box 
15. Actuator Electrical Cable 
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BOOM STOWED 
POSITION __ _,_ 

16. Pin 
l '1. Floor Stud 
18. Rubber Pressure Roller 
19. Deck ~ 
20. Adapter 
21. Actuator Lever 
22. Hoist Drive Unit 
23. Hoist Motor Cable 
24. Control Pendant 
25. Hook Assembly 
26. Bumper Assembly 
2'1. Limit Switch 
28. Trigger Assembly 

19 

-® 

11 
29. Side Plate ----------- --- ---- -------:,:. __ :::,;~-~::.• 

205072-10 

4-240 Figure 4-8C. Rescue hoist installation - UH-18 and UH-1 C 
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d. Pilot's and operator's guillotine switch 
guard for proper lockwire. 

e. All electrical wiring and harnesses. for 
condition and security of connections. 

f. Security and insiallation of hardware, cot­
ter pins, and lockwire. 

4-154E. Repair or Replacement- Rescue Hoist. 
Repair or replace defective items as indicated. 

a. Tighten loose nuts, bolts, or screws and 
replace missing, loose, or broken lockwire. 

b. As conditions indicate, repair or replace 
defective electrical wiring and harnesses. 

4-154F. lubrication - Rescue Hoist. 

Note 

To properly check oil level of winch, 
the system must be operated and the 
cable run out and reeled in 25 feet. 
This will be accomplished by two men; 
one to operate the hoist and the other 
to walk the cable while maintaining 
a constant load or tension on the cable. 
The oil level should be checked at the 
completion of this cycle. 

a. The hoist unit gear box is lubricated with 
oil (item 18, table 1-1), serviced through a filler 
port on the side of the gear case. With the hoist 
in operating position, fill the gear box to the 
center of the sight glass located below the filler 
port. 

Note 

Do not use the filler port dip stick to 
measure oil level in this installation. 

4-154G. Adjustment - Cable Up limit Switch. 
(See 27, figure 4-8C.) Adjust with up limit 
switch in the full down position. Adjust screw 
to clear switch approximately 0.010 inch and 
secure jamnut. 

4-154H. Inspection - Rescue Hoist Control Box. 
Inspect control box as follows: 

a. Check security of mounting to hoist post. 

b. Check security of switches on control box. 

c. Check security of cable connectors. 

d. Check cables for fraying and wear. 

5-154J. Inspection - Rescue Hoist Boom and Post. 
Inspect boom and post as follows: 

a. Insure that latch in adapter collar snaps 
are locked into position. 

b. Check for clearance between cabin roof 
and boom. 

c. Check all hardware, screws, and safety­
pin for installation and security. 

d. Check electrical wiring for fraying and 
wear. 

4-154K. Removal- Rescue Hoist Hoolc Assembly. 
(See figure 4-8D.) Disconnect cable from hook 
as follows: 

a. Pull cotter pin and remove retaining pin 
from ring assembly. 

b. Withdraw split insert from ring and sep­
arate halves from cable ball-end and hook. 

c. Remove ring assembly by pulling cable 
through boot and bumper plate. 

4-154L. Installation - Re,cue Hoist Hoolc Assem­
bly. (See figure 4-8D.) Connect cable to hook as 
follows: 

a. Pass the ball on cable through rubber 
bumper and the ring and boot assembly from 
top end. 

b. Assembly cable to hook with split insert 
and slide assembly into ring. 

c. Align holes in ring and insert retaining 
pin, washer, and cotter pin. 

4-154M. Inspection - Rescue Hoist . Hoolc Assem­
bly. Inspect hook assembly as follows: 

a. Energize hoist and check that bumper (26, 
figure 4-SC) engages limit switch trigger (28) 
to sto!> hoist motor. (Refer to paragraph 4-154G 
for adjustment.) 

4-24E 
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---CABLE 

205072-SB 

Figure 4-8D. Rescue hoist hoolc assembly 

b; Check security of retaining pin and cotter 
pin in ring. 

c. Check boot for wear and tears. 

4-154N. Inspection - Rescue Hoist Pendant Con­
trol. Inspect pendant control as follows: 

a. Inspect coil wire end and plug for security. 

b. Inspect rubber boot for security. 

Note 

If pendant switch will not return to 
center and motor continues to run; 
rubber boot is not secure. 

c. Inspect switch for security. 

4-154P. Repair or Replacement - Rescue Hoist 
Pendant Control. (See 24, figure 4-SC.) Repair 
rubber boot as follows: 

4-24F 

a. Remove retaining ring that secures boot 
and remove boot. 

b. Secure boot to pendant control with a 
suitable adhesive, insuring that boot is c~ntered. 

c. Replace retaining ring. 

4-1540. Rescue Hoist Overload Sensing Control. 
The overload sensing control is mounted near 
the hoist power relay and serves to sense hoist 
overload current surges, and opens circuit to 
hoist power from hoist motor. Sensing con­
trol will reset automatically. 

4-154R. Removal - Rescue Hoist Overload Sens­
ing Control. Remove hoist overload sensing con­
trol as follows : 

a. Disconnect battery and external power. 

b. Remove electrical wires from overload 
sensing control terminal. 

c. Tape ends of disconnected wires. 

d. Remove mounting screws and washers 
from overload sensing relay. 

e. Remove relay. 

4-1545. Installation - Rescue Hoist Overload 
Sensing Control. Proceed as follows: 

a. R~move protective tape from overload 
sensing control wire terminals. 

b. Electrically ground sensing control mount­
ing hole and contact surface. 

c. Position sensing control on mounting · 
bracket, install mounting screws and washers. 

d. Place wire terminals on sensing control 
terminal post and secure with existing washers 
and nuts. 

e. Reconnect battery. 

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 
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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. 

4-157. ln1tallafion - 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. Adlu1fmenf - Rear View Mirror. a. Re­
move spring pins and loosen adjustment handles. 

b. Manually adjust mirror to desired angle. 
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CHAPTER 1 
SECTION I 

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. Refer 
to AR 310-1. 

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 correctly followed, 
will result in damage to or destruction of 
equipment. 

c. WARNING - An operating procedure, 
practice, etc., which, if not strictly observed, 
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 doc.ument for' Army Model 
UH-lA helicopters, (Serial No. 5 8 - 2 0 7 8 
through 58-2093; 58-3017 through 58-3047; 
59-1607 through 59-1716; and 60-3530 through 
60-3545), 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; 64-18902 through 64-14191; 
65-9416 through 65-9564; 65-12788 through 65-
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 airf:rame, 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 Il.) 

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 2028 will be 
used for reporting these improvements. This 
form may be completed using pencil, pen or 
typewriter. DA Form 2028 will be completed 
by the individual user and forwarded directly 
to: Commanding General, U.S. Army Aviation 
Ma~riel Command, P.O. Box 209, St. Louis, I 
Missouri 63166. 

1-1 



CHAPTER 1 
SECTION II 

TM 55-1520-21-1 -20 

Section II - General Information 

1-7. Summary of Manual Contents. This 
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 r - 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 equipinent. 

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 pur-pose 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 provided herein 
for all flight, navigation, engine, and miscel­
laneous instruments. 

1-18. Chapter r r - 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 r 2 - 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 P~ ,.,ographic. 
Necessary avionics organizational maim'-::: --· .. e 
instructions are covered by reference to applf­
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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CHAPTER 1 
SECTION Ill 

TYPES OF FUEL AND PERMISSIBLE HOURS OF OPERATION ON 
EACH BETWEEN SCHEDULED HOT END rNSPECTIONS 

ENGINE 
MODEL 

SPECIFIED ALTERNATE FUEL EMERGENCY FUEL 

T53-L-fi 

T63-L-9/9A 

T53-L-11 
and 

Scoopless 
T53.J,-9A 

T53-L-13 

FUEL 

JP-4 

JP-4 

JP~4 

JP-4 
JP-5 

JP-4 
JP-5 

T~ 

Gasoline, All Types 
JP-5 Type 

Gasoline, All 'J:n,es 

Gasoline, trnleadied 

<tasollne, Unlaaded 
Die13el. Fuel 

NONE' 

Hours Type Hours 

50 None None 
Unlimited 

50 JP-i.Type 10' 

50 JP-5 Type 10 
Gasoline, Leaded: Mt 

50 Gasoline, Leaded 30 
150 Compressio.a Ignition lff 

Fuel 

NONE 

f i9we 1-12. fuel usaa,. cha,t 

a.. Rem.ove fi11er cap ( ~ figme 1-13) and 
fill damper to full marik. with hydraulic oil 
(item 3,,, table 1-1). 

b. Replace and safety wire filler cap. 
1-81. Hydraulic Reservoi,. The hydraulic res­
ervoir (5, figure 1-11) for UH-lA and UH-lB, 
Serial No. 60-3546 through 64-14100, helicop-

rs is mounted on· the right-hand side of the 
in aft bulkhead. Access to this reservoir is 

ined 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 plus 
is located in bottom of reservoir. 

Warning 
To ·avoid contamination, do not use 
previously opened cans of hydrauli~ 
fluid. A new, sealed can of fluid must 
be opened and used. 

1-89. Servicing- Hydraulic Reservoir. Service 
hydl'aulic- 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 

0. Hydraulic Reserv.oir. UH-lB helicopters, 
ial No. 64-14101 and subsequent, are 

quipped with two hydraulic reservoirs (5, fig-
ure 1-11) mounted on the right-hand side of the lfll:!n aft bulkhead. Access to these reservoirs 

9°ained by opening right-hand traru;mission 

• 

cowUng .. 0utboard reservoir supplies System 
No.· 2, and inboard reservoir supplies System 
N0; l. Oil level in each reservoir can be 
checked by means of sight glasses which are 
vj!'!ble when right-hand transmission cowling 
is opened. A drain. plug is located in the bottom 
ef 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 UII-lB helicopters Serial No. 
66-491 and subsequent do not service 
reservoir with the accumulator 
charged hydraulically. Accumulator 
should be bled down. Bleed emergency 
collective accumulator in System No,. 
1. Proper accumulator gas precharge 
(gage needle in green zone of the dial) 
is mandatory for correct operation. of 
secondary collective power. 

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 

1-33 
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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 

UH-lA 

UH-lB 

Tire Size 

3.50x6 

7.00x6 

Inflate To 

75 to 80 PSI 

38 PSI 

1-94. 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. 

it¥7 
1. Bleed Valve 
2. Spool 
3. Wing Shaft 
4. Filler Plug 

I ; 

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 '. lire 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 .!ll401U-l•l 

l=igure J - I 3. Stabilizer bar dampers 

1-34 



DETAIL B 
MODEL UH-18 
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18. Hub - Scissors and Sleeve 
l '1. Levers - Collective Scissors 
18. Collectlve - Lever Trunnion 
19. Trunnion Swasbplate Outer Ring 
20. Ring - Swasbplate Inner 
21. Ring - Swasbplate Outer 

CHAPTER 2 
SECTION II 

22. Pivot Bearings, Scissors Trailing Side 
22A. Collectlve Idler Link 
22B. Collectlve Levers 
22C. Collectlve Scissors 

(Serial No. 64-1'101 thru 65-127.U and 65-12"2) 

W!l 

GAP 

A 22)-S-EE~~~ 

<PJTE 
GliP DETAIL B 

MODEL UH-18 (SERIAL NO. 66-'91 AND SUB) 6E] 

2 PLACES 
UH-lA 

DETAIL B 
MODEL UH-lA AND UH-18 (tlwv Serial No. 6'-1'100) 

Note 
Make sure grease shows each side 
of lever attachment bolt. 

204900-.59-4P 

Figure 2-1. Lubrication chart (Sheet 4 of 6J 
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• Note 

Purge lubricate tall rotor hub and 
blade grip bearings (23) every 25 
hours if conditions v,,arrant as 
follows: 

1. I)isconnect pitch link at one 
blade grip and purge bearing 
with grease, rotate grip 
seveml times in both directions. 
Repeat purging and rotating 
procedure. Wipe off excess 
grease and reconnect pitch link, 

2. Dhlcomaect pitch link on opposite 
blade grip and purge bearbig in 
accordance with ste1>Ll, Re­
connect pitch link. 

TM 55-1520-211-20 
C-9 

DET All C 

...----- Note 

Hand pack when grease 
fitting is not installed. 
When using grease fit­
ting limit lubrication to 
two shots from hand 
grease gun. 

23. Grips - Tail Rotor Hub and Blade 
24. Trunnion Bearings 
25. Crosshead Assembly 
26. Pump - Hydraulic 
27. Cradle - Pivot 
28. Wheel - Bearing 
29. Bellcrank - Actuating 
30. Arm -Actuating 

Note 
Lubricate ground handling 
gear at six months intervals 
or as required by climatic 
conditions. 

DETAIL D 

-@ 
~ 
GAP 

MODEL UH- IA HELICOPTERS 
204900-59--7 

Jigure 2- r. lubrication chart (Sheet S of 6J 
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DETAIL D 
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MODEL UH-18 HELICOPTERS 
(Serial No. 60-3546 thraugl,61-803) 

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 Na. 62-1872 and 1uliHquent) 

204900-59-50 

Figure 2-1. lubrication cit.art ,sheet 6 of 6J 

2-7/2-8 
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CHAPTER 3 
SECTION I 

CHAPTER 3 
INSPECTION REQUIREMENTS 

Section I - Gen•al Information and 5co.,._ 

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 
cn"'teria applicable to the UH-lA and UH-lB 
aircraft are presented in TM 65-1620-211-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 assistance 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 55-1620-211-20 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 malfunctioning or serious 
trouble results. In order to a r r a n 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 Materiel Com­
mand, ATTN: SMOSM-M, P.O. Box 209, St. I 
Louis, Missouri 63166. 
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AREA No. 1 

AREA No. 2 

AREA No. 3 

AREA No. 4 

AREA No. 5 

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 buikhead 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 
'¥ork deck area under forward cowling. Includes main rotor, 
.nast 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. 

Fl9ure 1-1 . Model UH-1 A and UH-11 area inapectlorr dia9'am 



AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 
:C-9 

TYPE OF INSP. !Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

14 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

2,5 

2,4, 
5,6 

e. If there is no accumulation of metal chips, lint, or other 
foreign material, or if the accumulation is slight and 
blade tip clearances are within allowable limits, inspect 
the engine in accordance with the following procedure. 

(1) Start the engine as outlined in TM 55-1520-211-10- ! 
Run engine at ground idle until stabilized. Check 
the instruments for proper engine operation. In­
crease the engine speed to 50 percent nI rpm and 
check the instruments. Increase engine speed to 75 
percent nI rpm, and th.en to normal rated power, 
checking the instruments carefully at each speed 
setting. A variation from normal operation at any 
point is cause for engine shutdown. 

(2) Return· to ground idle. Allow engine to stabilize, 
then shut down engine. Listen for unusual noises 
during engine coast-down. 

(3) When the engine has cooled sufficiently, check oil 
:filter for metal chips, lint, or other foreign 
material. 

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 

5 

. engine period. 

Perform internal inspection of engine at each 300-
hour engine period. (Refer to TB 55-2800-200-30/l, 
T53 Engine Inspection Guide). 

Note 

UH-lA T53-L-l/1A Hot Section Inspection: 
Hot section will be inspected ,at each 300 

~ECORDED 
STATUS ON 

W0RKSl£E1 

I 

I 

I 
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AIRCRAFT INSPECTION CHECKSHEET 
TYPE OF INSP. (Dally, 
Intermediate, etc, I 

SPECIAL 

AIRCRAFT AND SERIAL NO. INSPECTION NO. 

AREA REQUIRE­
MENT 

NO. EVERY 

5 

3-18 

ITEM 

operating hours. T53-lr1A engines that have 
not had the gas producer turbine wheel re­
moved since overhaul are allowed to operate 
fot 300 hours until the first hot section in­
spection. Units having the engine vibration 
kit, Part No. -LTCT 484, available are al­
lawed 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 inspections can be 
extended to 300 hour intervals. 

Reduction Gear Inspection T53-lrl/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 feeler gage cannot be inserted between 
the planet gear front bearing retainer nut, 
and the roller bearing inner race. 

PAGE NO. NO. OF PAGES 

15 28 

DATE OF INSPECTION 

fRECORDEC 
STATUS ON 

WORKSHEEl 
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TYPE OF INSP. (Dally, 
Intermediate, etc.I 

SP£CIAL 

PAGE NO. 

26 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

AREA 
REQUIRE- -RECORDED 

NO. 
MENT ITEM STATUS ON 

EVERY WORKSl£El 

5 i. Perform engine run-up with complete operational vi-
bration check. 

5 j. 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. 

5 k. If oil filter and magnetic plug show excessive accumu-
lation repeat check after 5 minutes operation at 75 
percent power. 

I. Deleted. 

I 

3-29 
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TM 55-1520-211-20 
C-9 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. NO. OF PAGES 

27 28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

3-30 

5 Engines dropped during handling. 

a. If an engine is dropped during handling, make the 
following inspections and tests. 

(1) Check accessorr gear box for cracked flanges. 

(2) Check overspeed governor and tachometer drive 
for cracks, distortion, and bent shafts. 

(3) Inspect oil filter for loose bolts and damaged filter 
element. 

(4) Inspect oil pump for loose bolts and cracked 
flanges. 

( 5) Check fuel control assembly for cracked flanges. 

(6) Check engine mounting pads for cracks. 

(7) Check air, oil, and fuel hose connections for tight­
ness. 

(8) Check all accessories for loose bolts, nuts, and 
connections. 

b. If no visual damage is apparent, the engine will be 
functionally tested on the mobile engine test unit 
(LTCT744). A complete operational test run shall be 
made and shall include a vibration check, coast-down 
check and post test inspection of oil filter, screens 
and chip detector for metal chips, lint or other foreign 
material. ' 

Whenever fuel cell has been punctured. Replace fuel 
cell. 

At the first 25 hours of operation after overhaul, 
repair or replacement. 

Drive shaft ( engine to transmission). Visually inspect for 
cracks, excessive grease, leakage, security and condition. 

RECORDED 
STATUS ON 

WORKSI-EE1 
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ITEM 
NO. 

6 

7 
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C' 

1. 
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UH - 1 B 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Contlr-..ed) 

~ RANGE 

INSPECTION ITEMS 
MIN MAX 

j. Fuel gage. 

k. Caution panel warning light. 

I. Cyclic control. 

Engine Starting. 

a. Fire guard. 
b. Check rotor blades. 
c. Battery switch. 
d. Main fuel switch - ON. 
e. Startinl' fuel switch - ON. 

L-5, -9, -9A, -11 
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 - 23% 28% 
OFF at or 400°c 
L-5, -9, -9A, -11 
(Not used with 
T58-L-13 engine) 

k. Starter switch - Release at 
L-5, -9, :.9A, -11 35% 42% 
L-18 40% 42% 

Engine warm-up. 
a. Accelerate to FLIGHT IDLE 

(rpm) L-5, -9, -9A, 56% 58% 
-11, L-13 70% 72~ 

b. Check oil pressure (psig) 25 
and torquemeter (some 
indication) 

PAGE 
NO. 

3 
9. ACTUAL 

INDICATION 

CHAPTEI l 
SECTION Ill 

NO.OF 
PAGES 

11 
AO. LEGEND 

(See Note) 

... 

I 



I 

CHAPTER 3 
SECTION Ill 

6. 7. 
ITEM 
NO. 

3-48 
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UH - 1 B 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Continued) 

8. RANGE 
INSPECTION ITEMS 

MIN MAX 

(1) Deleted. 

(2) Deleted. 

(Si Deleted. 

c. Check operation of avionics 
equipment. 

d. Advance throttle to full open 
and check the following: 

(1) Exhaust gas temperature 
L-5 385°C 590°c 
L-9, -9A, -11 390°c 640°C 
L-13 s90°c 625°C 

Warning 

If temperature exceeds 
650°C for five seconds 
perform hot end inspec-
tion on T53-L-ll, -13 en-
gines. 

(2) Engine oil pressure (psig) 
L-5, -9, -9A, -11 60 80 
L-13 80 100 

(3) Engine oil temperature 9s0 c 
(4) Transmission oil pressure 45 55 

(psig) 

(ii) 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 

PAGE NO.OF 
NO. PAGES 

4 11 
9. ACTUAL ~O. LEGEND 

INDICATION (See Note) 

0 
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ITEM 
NO. 

TM 55-1520-211-20 
C-9 

UH - 1 B 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK (Contlrutd) 

8. RANGE 
INSPECTION ITEMS 

MIN MAX 

(9) Turri 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). 

e. Check engine fuel system op-
eration. (Only after engine 
change, after fuel control 
change, and during Interme-
diate Inspection.) 

(1) Set nil speed with GOV 6600 
RPM INCR/DECR switch 

(2) Retard throttle to flight 
idle, then advance and sta-
bilize nl rpm as follows : 
L-5, -9, -9A, -11 70% 
L-13 72 % 

(3) Position ENGINE GOV 
switch to EMER for five 
seconds. (Do not exceed.) 
Note that indicated nl 
speed drops as fuel 
solenoid valve operates 

(4) Return ENGINE GOV 
switch to AUTO. Note 
that indicated nl speed 
returns and stabilizes 
as follows: 
L-5, -9, -9A, -11 70% 
L-13 72* 

PAGE 
NO. 

5 
9. ACTUAL 

INDICATION 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

11 
10. LEGEND 

(See Note) 

I 

I 



CHAPTER 3 
SECTION Ill 

6. 7. 
ITEM 
NO. 

TM 55-1520-211-20 
C-9 

UH - 1 B 
AIRCRAFT TEST FL'GHT INSPECTION CHECKSHEET 

PART I - GROUND CHECK icontinued) 

8. RANGE 
INSPECTION ITEMS 

MIN MAX 

8 Engine Acceleration Check. 
L-5, -9, -9A, -11 only. 

Warning 

Acceleration check not re-
quired on UH-lB heli-
copters equipped with 
T53-L-13 engines. 

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 niay 
need additional weight to 
prevent lift-off. 

c; Advance throttle to full open. 

(_t Set nll rpm selector. 6400 

e. Retard nl speed and 
allow to stabilize. 

60% 
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AIRCRAFT INSPECTrON CHECKSHEET 

TM 55-1520-211-20 
C-9 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

27A 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DA TE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

l 

!.rior 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.) 

l2 Months 
Replace cotton seat belt and shoulder harness. (Refer t.o 
TM 55-405-3). 

5 Years 
Replace nylon and dacron seat belt and shoulaer harness. 
(Refer to TM 55-405-3). 

All When available Information Indicates exposure to 
Areas radioactivity. 

2 

Accomplish the following: (Refer t.o TM 3-220.) 
a. Survey helicopter for level of radioactivity. 
b. Decontaminate helicopter as required. 

Every Twelve Months: Magnetic standby compass for dis­
coloration of liquid and . proper calibration; recompensate 
if necessary (TM 55-405-S). 
Turn in first aid kit for inspection per TB A VNlO. 

RECORDEC 
STATUS ON 

WORKSI-EE1 

I 



CHAPTER 3 
SECTION II 

AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 
C-6 

TYPE OF INSP. {Dally, 
Intermediate, etc. ) 

SPECIAL 

PAGE NO. NO. OF PAGES 

27B 28 

AIRCRAFT AND SERIAL NO. INSPECTION NO. DATE OF INSPECTION 

AREA 
REQUIRE- RECORDED 

NO. 
MENT ITEM STATUS ON 

EVERY WORKSt£E1 

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 Ill.) 

All After installation, removal or relocation of equipment 
Areas and/ or major modification which results In an un-

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 55-405-9.) 
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AIRCRAFT INSPECTION CHECKSHEET 

TM 55-1520-211-20 
C-9 

TYPE OF INSP. (Dally, 
Intermediate, etc.) 

SPECIAL 

PAGE NO. 

28 

CHAPTER 3 
SECTION II 

NO. OF PAGES 

28 
AIRCRAFT AND SERIAL NO. INSPF.C1"1ON NO. DA TE OF INSPECTION 

AREA REQUIRE­
MENT 

NO. EVERY 
ITEM 

All 
Areas 

4 

Every 6 Months: 
CF3Br type extinguisher weight cheek cylinder less valve. 
If cylinder is within 4 ounces of stenciled weight, reassemble 
and reseal 

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 Sf(2). (Refer 
to TM 55-405-9.) 

II D Iii 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. 

111 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. 

RECORDEC 
STATUS ON 

WORKSt£El 

I 



CHAPTER 3 
SECTION Ill 

TM 55-1520-211-20 
C-2 

Section Ill - Test Flight 

3-4. Definition 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 if 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
f&rY 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 

Organizational Unit Performing 
Test Flight 

TEMPERATURE SEA LEVEL 1000 FT. 

50°F (10°C) 0.0 o.o 
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 

Block 5 

Block 6 

Block 7 

Block 8 

Block 9 

Day, Month, and Year 

Reason Test Flight is Being Per­
formed 

Numerical Inspection Item Identi­
fication Number 

Inspection Requirements Arranged 
in Chronological Order 

Instrument Minimum and Maxi­
mum Operating Ranges 

Actual Indication Entered at Time 
of Test Flight 

Block 10 Enter satisfactory or unsatisfac­
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-SUO 

figure 3- J A. Acceleration lime co"ecfion factors 
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6. 
ITEM 
NO. 

C 
n 

7. 

f. 

UH-18 

TM 55-1520-210-20 
C-9 

AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 
PART I - GROUND CHECK (Continued) 

8. RANGE 
INSPECTION ITEMS 

MIN MAX 

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-I-ll with correction 
for elevation and ambient 
temperature. 

PAGE 
NO. 

7 
9. ACTUAL 

INDIC:ATION 

CHAPTER 3 
SECTION Ill 

NO.OF 
PAGES 

11 
10. LEGEND 

(See Note) 

I 
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CHAPTER 3 
SECTION Ill 

TM 55-1520-210-20 
C-9 

UH-1B 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART 11- IN FLIGHT CHECK 

1. TYPE ACFT 2. SERIAL NO. 3. ORGANIZATION 4. DATE 

NOTE: Symbol for Block 10 (,1) Satisfactory (X) Unsatisfactory 

6. 7. 8. RANGE 
ITEM INSPECTION ITEMS 
NO. MIN MAX 

1 Take-off to hovering: 

a. Engine for specified : 

(1) RPM ( engine and rotor 
synchronized) 

(Rotor) 294 324 
(Engine) 6000 6600 

(2) Engine oil pressure (psig) 
L-5. -9, -9A, -11 60 80 
L-13 80 100 

(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 20 

(7) Tailpipe temperature 
L-5 385°C 610°C 
L-9, -9A, -11 390°c 640°C 
L-13 390°c 625°C 

Warning 

If temP,erature exceeds 650°C 
for five seconds perform hot · 
end inspection on T53-L-ll, 
-13 engines. 

(8) % RPM tachometer 
smooth operation in 
steady state. 

3-52 

PAGE NO.OF 
NO. PAGES 

8 11 

PURPOSE OF TESl 
FlltiHT 
s. 

( Explain In 
Remarks) 

9. 10.LEGEND 
ACTUAL (See Note) 
INDICATION 

C) 

I:) 



TM 55-1520-210-20 CHAPTER 3 
C-9 SECTION Ill 

UH-1B PAGE NO.OF 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET NO. PAGES 

PART II - INFLIGHT CHECK (Continued) 9 11 
6. 7. 8. RANGE 9. ACTUAL 10. LEGEND 
ITEM INSPECTION ITEMS INDICATION (See Note) 
NO. MIN MAX 

b. Helicopter for control, stabil-
ity, proper response to control 
forces. 

(1) Cyclic response. 

(2) Collective pitch response. 

(3) Directional control 
Fesponse. 

c. Flight characteristics. 

(1) Hovering 360 degree 
turns left and right. 

(2) Sidewards. 

(3) Rearwards. 

2 In-flight. 

a Engine for specified : 

(1) RPM ( engine and rotor 
synchronized). 

(Rotor) 294 324 
(Engine) 6000 6600 

(2) Engine Oil pressure (psig) 

I L-5, .-9, -9A, -11 60 80 
L-13 80 100 

(3) Engine Oil temperature ss0 c 

(4) Transmission oil pressure 30 70 
(psig) 

(5) Transmission oil tempera- 110°c 
ture 

(6) Fuel pressure (psig) 5 20 I 
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CHAPTER 3 
SECTION Ill 

6. 7. 
ITEM 
NO. 

3-54 

TM 55-1520-210-20 
C-9 

UH - 1 B 
AIRCRAFT TEST FLIGHT INSPECTION CHECKSHEET 

PART 11- IM FLIGHT CHECK(Contlnued)' 

8. RANGE 

INSPECTION ITEMS 
MIN MAX 

(7) Tailpipe temperature 
L-5 385°C 590°c 
L-9, -9A, -11 390°c 640°C 
L-13 390°c 625°C 

Warning 

If temperature exceeds 
650°C for five seconds 
perform hot end inspection 
on T53-L-ll, -13 engines 

(8) % RPM tachometer 
smooth operation in 
steady state. 

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) . \ltimeter. 

(4) Free air temperature. 

d. Check communication equip-
ment for proper operation. 

e. Autorotation check (kee_p to a 
minimum). 

PAGE NO.OF 
NO. PAGES 

10 11 
9. ACTUAL 10. LEGEND 

INDICATION (See Note) 



TM 55-1520-210-20 
C-9 

UH - 1 B 
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 (,/) Satisfactory (X) Unsatisfactory 

8. RANGE 9. 

CHAPTER 3 
SECTION Ill 

PAGE NO.OF 
NO. PAGES 

11 11 
PURPOSE OF TES1 
FLIGHT 
5. 

( Explain In 
Remarks), 

6. 7. 
ITEM 
NO. 

INSPECTION ITEMS 
...,___ ____ ___.ACTUAL 

10.LEGEND 
(See Note) 

MIN MAX INDICATION 

1 Reduce Power to Flight Idle 
Position Prior to Shutdown 
and Observe the Following 
Readings: 

a. Gas producer speed (rpm) 
L-5 58% 62% 
L-9, -9A, -11 56% 58% 
L-13 70% 72% 

b. Exhaust gas temperature 
L-5 as5°c 590°Q 
L-9, -9A, -11 421°c ±60 
L-18 421°c ·±50°0 

c. Engine oil pressure (psig) 
L-5, -9, -9A, -11 25 80 
L-13 25 100 

' d. Engine oil temperature 98°c 

e. Transmission oil temperature 110°c 

f. Transmission oil pressure 
L-6 (psig) 40 60 
L-9, -9A, -11, -13 30 70 
(psig) 

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. 

I 



CHAPTER 3 
SECTION IV 

TM 55-1520-211-20 
C-2 

Section 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 may 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 A VN 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 
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). 



Area . 

4 

4 

4 
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4 

4 

4 
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4 

4 

4 

4 

4 

4 

6 

6 

6 

6 

6 

6 

6 

6 
6 

6 

TM 55-1520-211-20 
C-9 

Overhaul and Retirement Schedule 
Model UH-1 A Helicopters 

Part Numa,.r & Item 

Main Rotor 

204-010-051-1 

204-010-190-3, -7 

204-010-190-9 

204-010-161-1 

204-010-173-7 

204-010-185-1 

204-010-517-1 

204-010-133-7 

Transmission 

204-040-001-13, -17 

204-040-151-9 

204-040-214-1, -3 

204-040-214-5 

Blade Assembly 

Hub Assembly 

Hub Assembly 

*Grip 

*Strap Assembly 

*Pitch Horn 

*Drag Brace Assembly 

Blade Retention Bolt 

••Transmission Assembly 

*Planetary Spacer Case 

Mast Assembly 

Mast Assembly 

204-040-136-1, -5 *Mast Bearing 

204.:040-005-19, -27, -31 Engine to Transmission 
Drive Shaft 

Tail Rotor and Drive System 

204-010-771-7, -9 Blade Assembly 

204-010-784-3 

204-010-703-21 

204-010-706-9, -11 

204-010-710-1 

204-010-781-1 

204-040-004-19, -19A, 
-25, -31 

204-040-004-33 

204-040-003-13, -23, -37 

204-040-600-5, -7 

204-010-720-1 

Hub Assembly 

Hub Assembly 

*Grip 

*Yoke 

*Yoke 

• ** *90° Gear Box 

90° Gear Box 

42° Gear Box 

Drive Shaft Hanger Assembly 

Slider 

CHAPTER 3 
SECTION IV 

Overhaul Retirement 
Interval Interval . 

600 

600 

1200 

400 

300 

1100 

1100 

1100 

1100 

800 

1100 

1100 

1100 

1100 

1200 

600 

1200 

1200 

400 

300 

3000 

1100 

3300 

3300 

400 

I 
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CHAPTER 3 
SECTION IV 

TM 55-1520-211-20 

Area 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

8 

4 

4 

4 

4 

5 

5 

3-58 

Overhaul Retirement 
Part Number & Item Interval Interval 

~ • J> 

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, -3 Scissors and Sleeve Assembly 1100 

204-010-439-1 *Scissors 

204-010-440-1 *Drive Link 

204-010-370-3, -5, -7 Stabilizer Bar Assembly 400 

204-010-380-1 *Stabilizer Bar Tube 

204-010-368-17 *Center Frame Set 

204-010-390-1 *Mixing Lever 

204-010-348-13 Control Tube 

204-010-374-7 Pitch Link 

Synchronized Elevator ~. __ ......,, -88 

,. ... ' 
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) 

N AS1304-30D Universal to Mixing Lever 
(Index No. 2) 

NAS1304-30D Drive Link to (204-010-
(Index No. 9) 446-3) Trunnion 

• 

Power Plant 

T53-L-1 •••Engine 

T53-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 300 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-9 SECTION IV 

Overhaul and Retirement Schedule 

Model UH-1 B Helicopten 

Serial No. 60-3546 through 64-14100 

Overhaul Retirement 
Area Part Number & Item lntel'YAI Jnterval 

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 

Tl"ansmfssfon 

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 

Tall 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, -37 42° Gear Box 1100 I 
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 Ha,nger Asaembly 1100 

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 Stabilizer Bar Assembly 1100 
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TM 55-1520-211-20 
C-6 

Area 

6 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

5 

5 

5 

5 ' 

5 

Part Number & Item 

Synchronized Elevator 
204-0~0-858-43, -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 
,{Indmc No. 3) 
N AS464-6-35 Universal to Mixing Lever 
(Index No. 2) 
NAS13~D :Universal to Mixing Lever 
(Index No. 2) 
N AS464-5-27 Mixing Lever to Scissors Tube 
(Index No. 1) 
N AS1305-27D Mixing Lever to Scissors Tube 
(Index No. 1) 
N AS464-5-27 Scissors Tube to Scili!S()rs 
(Index No. 5) 
N AS1305-27D Scissors Tube to Scissors 
(Index No. 5) 
N AS464-8-90 Scissors Pivot Bolt 
(Index No. 6) 
N AS464-8-69 Scissors to Drive Link . 
(Index No. 7) 
NAS464-5-30 Drive Link to Swashplate 
(Index No. 9) 
N AS1305-30D Drive Link to Swashplate 
(Index No. 9) 
ANl 75H16 Cyclic Tubes to Swashplate 
(Index No. 8) 
ANl 75H16 Collective Tube to Collective 
·(Index No. 8) Levers 

Power Plant 
T53-L-1> ••Engine 
T53-L-9 
T53-L-9A 

••Engine 
••Engine 

T53-L-11 ••Engine 
T53-L-13 **Engine 

Overhaul 
Interval 

1200 
1200 
1200 
1200 
1200 

Retirement 
Interval 

3000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

1000 

*Parts will be retired by the maintenance level overhauling the 
Uleinbled ' componenta. 

-----•-~--___ lnspectio __ ·_n_· 1'ell1dted ____ every ___ .,., ___ ,_engi ____ ·n_e_h_o_un_. _______ _ 



TM 55-1520-211-20 CHAm l 3 
C-9 SECTION IV 

Overhaul and Retirement · Schedule 

Model UH-1 B Helicopter 

Serial No. 64-14101 and Subsequent 

Overhaul Retirement 
Area Part Number & Item l~terval Interval 

.. . 

Main Rotor 

4 540-011-001-5 Main Rotor Blade Assembly 1100 

4 540-011-101-3,-9 Main Rotor Hub Assembly 1100 

4 540~11-102-5 *Yoke 3300 

4 540-011-158-9 *Extension Assembly 3300 

4 204-012-112-7 *Retention Straps 2200 

Transmission 

4 204-040-009-53, -57 Transmission Assembly 1100 

4 204-040-359-1 Transmission Top Case 1100 I 
4 204-040-366-11 Mast Assembly 1100 

4 540-040-010-5 Mast Bearing Plate 1100 I 
4 204-040-136-7 *Mast Bearing 1100 

4 204-040-010-7 Engine to Transmission 1100 
Drive Shaft 

Tail Rotor and Drive System 

6 204-011-702-17 Blade Assembly, Tail Rotor 1100 

6 204-011-701-13* .. Tail Rotor Hub Assembly 1100 

I 6 204-011-706-9 Grip 1100 

6 204-010-781-9 Yoke 1100 

6 204-040-003-23, -37 42° Gear Box 1100 

6 204-040-012-7, -13 90° Gear Box 1100 . 
6 204-040-600-5 Drive Shaft Hanger Assembly 1100 
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Overhaul Retirement 
Area Part Number & Item Interval Interval 

Mast Controls 

4 540-011-450-3 Swashplate and Support 1100 
Assembly 

4 540-011-452-5 Support Assembly 1100 I 4 540-011-454-5 Collective Lever 1100 3300 

4 540-011-451-1 Scissors and Sleeve Assembly 1100 

4 540-011-409-1 Drive Link 3300 

I 4 540-011-300-3, -5, -7 Stabilizer Bar Assembly 1100 2200 

4 540-011-468-1 Stop Assembly 1100 

Synchronized Elevator 

6 205-030-856-45 Elevator 3000 

6 205-030-856-47 Elevator 3000 

6 205-001-914-1 Horn, Elevator Control 3000 

6 205-030-856-65 Elevator 3000 I 6 205-030-856-67 Elevator 3000 

Power Plant 

5 T53-L-11•• Engine 1200 

5 T53-l.-13•• · Engine 1200 

•Parts will be retired by the· maintenance 
level overhauling the assembled com-
ponents. 

••Internal Inspection required every 300 
engine hours. 

•••Bearing set is not to be retired if higher 

I maintenance inspection determines bear-
ings are serviceable. 
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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
faces ; 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. 

CHAPTER 3 
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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. 

3-65 
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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. 
ment time 
over 500 
hours. 

6. coN·rkuL 
CABLES 

a. 7 X 7 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. 7 X 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. 

I c. Replace cables Replace cables having Replace cables 
having 'Flat Spots' 'Flat Spots' as having 'Flat Spots' 
as determined by a determined by a as determined by a 
qualified inspector. qualified inspector. qualified inspector. 

7. STAND-BY Swing compass and Swing compass and re- Swing compass and 
OR recompensate at compensate. recompensate. 
MAGNETIC interval specified in 
COMPASS inspection require-

ment&. 
8. Tlk~s 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. . eoMMuNI- Assure equipment is Assure type of equip- Assure type of 
CATION completely opera- ment installed is com- equipment installed 
EQUIP- . tional. patible to type and sys- is compatible to type 
MENT tern utilized at destina- and system 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 completely 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 I - 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. 

Sedion II - Fuselage Sedion 

4-2. Description. The fuselage of UH-lA and 
UH-1B 4elicopters 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 attaching 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. I 
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 a~ 
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. Refer 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 

4-1 
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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 S.eat 15. Cabin NQse Access Door 
8. Cargo Door Window 16. Mirror Installation 

204200-61 

Figure 4-J. Typical UH-IA 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 "EME.RGENCY 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 df threads. 

4-16. Repair or. Replacement - Pilot and Copilot 
Door. Replace damaged or unserviceable seals, I hinges and latches. 

4-17. Installation - Pilot and Copilot Door. Posi­
tion door on hinges and insert hinge pins. 

4-18. Adjustment - 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/oi" lower door hinges as neces­
sary. 

4-1 9. 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. Replace rubber seal, door latches, I 
door hinges and door stays if unserviceable or 
damaged. 

4-3 
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Figure 4-2. UH-1 A Access and inspection provisions (Sheet 1 of 2J 
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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. F<lrward 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 

Insertion and Miscellaneous Access 30. Controls Access 

Visual Inspection Access - LH 12. Vertical Fin Driveshaft 31. Directional Control Idler 

Transmission Compartment Access Access 

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 Compartment Door Disconnects 

E~tinguisher Nozzle Insertion 16. External Power Access 35. Controls Access 

and Miscellaneous Visual 17. Equipment Compartment 36. Controls Access 

Inspection Access - LH Door 37 •. Dual Collective Control 

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 

Inspection Access - RH 20. Crew Door 39. Boost Cylinders Access 

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-1A Access and inspection provision• (Slt_eef 2 of 21 

4-28. Installation - Cabin Note Access Door. a. 
Position door in opening and attach to hinges 
with screws. 

b. Close door firmly against rubber seal, 
forcing spring loaded latr.hes to lock. 

4-29. Adfu1tment - Cabin NoH Access 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 4-8.) 

4-31. Removal - Cabin Inspection Plates. Re­
move screws attaching inspection plate to 
structure and remove plate. 

4-32. lntft!Hation - Cabin Inspection Plat••· Po­
sition inspection plate in proper opening and 
attach w 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, 
Serial No. 64-14035 and subsequent, the rollers 
are replaced by new, improved slider usemblies. 

4-34. lemoval - c.,.. Deen. 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. 

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. Repair or Replacement - Ca,.o Doors. RP-- I 
place door rollers and latch if damaged or un­
serviceable. 

4-5 
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figure 4-3. UH-18 Acc•11 . and inspection provisions {Sheet J of 21 
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4-43. Removal - Engine Cowling. a. Disconnect 
fasteners on transmission cowling and swing 
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. Repair or Replacement - Engine Cowling. 
I Replace unserviceable hinges, latches and 

fasteners. 

4-46. Installation - Engine Cowling. a. Position 
cowling on hinges and install pins. Connect 
fire detector 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 attaches 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. Removal - Transmi11ion 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 - Transmi11ion Cowling. Refer 
to paragraph 4-44. 

4-50. Repair or Replacement Transmi11ion 
Cowling. Refer to paragraph 4-45. 

4-51. Installation - Tran1mi11ion Cowling. a. Po­
sition 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 m e t a l 
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 Tail 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 Tail Pipe fairing. In­
spect fairing for cracks or damage; fasteners 
for damage and serviceabality. 

4-55. Repair or Replacement- Engine Tail Pipe 
fairing. Replace unserviceable fasteners. I 

4-56. Installation - Engine Tail Pipe fairing. a. 
~osition 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
move the stop bolts or quick release stop as­
sembly at the aft end of the seat 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 - Pilot and Copilot 
I Seat. Replace · seat if unserviceable or will not 

operate properly. 

4-61. Installation - Pilot and Copilot Seat. 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. 

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 c 
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 segmented construction 
is used to permit the replacement of any dam­
aged components. 

4-618. Removal - Pilot and Copilot Seat Armor. 

Note 

Retain removed hardware and• service­
able parts for re-installation. 

a. Remove inertia release leyer 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. 

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 
damaged 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 bolts, lockwashers and 
nuts. 

Not• 
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 ree1 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. 

4-61 F. Pilot's and Copilot's Seat Covers. 
(See figure 4-3A.) Pilot's and Copilot's seat 
frames are covered with nylon mesh material. 
Metal eyes are provided in seat cover for lacing 
with nylon cord. Metal strips are attached to 
tabs of lower seat cover with eyelets for attach­
ment of turnbuckles. 
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4-61 G. Inspection - Pilol'1 and Copilol'1 Seat 
Covers. a. Forward ( 4, figure 4-3A) and aft (5) 
seat attachment fittings may be inspected by 
Fluorescent Penetrant method. 

b. Inspect fabric for tears and frayed cord. 

c. Visually ·inspect handle assembly (6) and 
bearings (7). 

d. Visually inspect actuator handle and lifter 
for damage. 

e. Visually inspect rollers for wear. 

f. Check carriage assembly for damage and 
operation. 

4-61 H. Removal ....;. Pilol'1 and Copilol'1 Seat 
Covers. a. Remove seat covers as follows: 

(1) Lift flap on aft side of seat back cover 
for. access to nylon cord. 

(2) Untie nylon cord and loosen as neces­
sary to remove cover. 

b. Remove lower seat cover as follows : 

(1) Cut lockwires and loosen turnbuckles 
underneath seat. 

(2) Disconnect turnbuckles from metal 
reinforcing strips in seat cover tap. 

4-611. Installation - Pilol'1 and Copilol'1 Seat 
Covers. a. Install seat back cover as follows: 

(1) Position cover on seat back. 

(2) Use nylon cord laced through rein­
forcing eyes to tighten cover to desired tension. 

(3) Secure in position by tying nylon · 
cord. 

b. Install lower seat cover as follows: 

(1) Position cover on lower seat. 

(2) Attach. turnbuckles to metal reinforc­
ing strips in seat cover through slots provided 
in material. 

(3) Adjust seat cover to desired tension 
by tightening turnbuckle. Lockwire turnbuckles 
together for security. 

4-61 J. Adiustment - Pllol'1 and Copllol'1 Seat 
Covers. If turnbuckle has reached its extreme 
position and further tightening is desired, the 
seat cover may be tighten89 further as follows: 

a. Cut lockwire securing turnbuckle. 

b. Loosen and disconnect turnbuckles from 
metal reinforcing strip in seat cover tab. 

c. Turn metal reinforcing strip one-half turn. 

Note 

Roll tab material evenly. 

d. Connect turnbuckles to metal reinforcing 
strips through slots provided in material. 

e. Adjust seat covers to desired tension by 
tightening turnbuckleR, 

f. Lockwire. ·turnbuckles together for 
security. 

. 4-lOA 
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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. 

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 
I Seats. Replace seat if support tubes and legs 

are damaged or unserviceable. 

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 clamps 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. 

only. When 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 metal constmc­
tion and can be folded for stowage. A medical 
attendant's seat, of the same constmction 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 Al• 
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 - One 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. Replace seat if support I 
tubes, legs or braces are daIDaged. 

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. 

4-68. Stowage - Aft Cabin Troop Seats. a. Re- , 
lease forward seat support legs from floor 4-74. Stowage -One Man and Medical Attend-
studs. ant Seats. a. Pull the quick release pin attach­

ing seat back support to each side of the seat. 
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 

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, Jap type, web 
safety belts are provided for the occupants of 
all seats. 

4-76. Removal - Safety lefts. 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. 

4-77. Inspection - Safety lelta. 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. 

4-78. Repair or Replacement - Safety lefts. Re­
place frayed and unserviceable seat belts. Re­
place unserviceable fittings. 

Note 

Every 12 months--Replace cotton seat 
beJts and shoulder harness. Every 5 
years replace nylon and dacron seat 
belts.. (Refer to TM 55-405-3.) 

4-79. ·installation - Safety lefts. a. Position pilot 
and copilot safety beJt end fittings on each side 
of seat and instaJl bolts, washers a~d nuts. 

b. Position troop seat safety be)t on seat 
bottom and attach both ends of belt by snap­
ping to rings or link assembly bolts. 

Warning 

Assemble each troop seat safety beJt 
with ·release handle pointing Jeft. 
PJace belt end fittings on inner -·sides 
of eyebolt, bolts from right, ·and se­
cure with nuts. 

4-80. Shoulder Harness. An inertia ree) 
shoulder harness, with manually operated Jock­
unlock handles Jocated on the Jeft-hand side of 
each seat, is incorporated in the pilot's and 
copilot's seats. 

4-81. Removal - Shoulder Harness. Remove nut, 
boJt and washer attaching shoulder harness 
to inertia reel arid lift harness from seat. 

4-12 

4-12. l111fMdle,t - Shoulder Horn•••· Inspect 
harness and end fittings for fraying, weakness 
of webbing and stitching; slippage of webbing 
throul'h adjusters and deformation and cor­
rosion of metal fittings. 

4-13. lepalr or lepfacemenf - Sltoufder Harness. 
Replace frayed and unserviceable shoulder har­
ness. Replace unserviceable fittings. 

Note 

Every 5 years - Replace nylon and I 
dacron seat belt and shoulder harness. 
(Refer to TM 55-405-3). 

4-84. Installation - Shoulder HamHa. 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 t.o 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 reeJ 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 Reef. a. Remove the 
shoulder harness. (Refer to paragraph 4-81.) 

b. Loosen manual control nut at union of 
control cable and inertia reel. 

c. Remove four nuts, washer and bo)ts at­
taching inertia reel, and remove reeJ from seat 
back or cabin floor. 

d. Remove four nuts, washer and bolts at­
taching inertia reel, and remove reel from seat 
back or cabin floor. 

e. Disconnect control cab)e from the manual 
control assembly. 

f. Remove• nuts, washers and bolts that a 
tach the manual control assembly to the Jeft­
hand side of the seat. Remove control assembly. 

4-87. Inspection - Inertia Reef. a. The automatic 
locking mechanism is designed to lock a.u~ 
maticaJJy at any increment of extension of 
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the shoulder harness webbing up to a maxi­
mum of th 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 withdrawa_l 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 
·n weather tight sealer, and is bolted to the 
cabin structure. 

4-91. Removal - Windshield. a. Cut · 1ockwire, 
loosen socket head set screw, and lift wind­
shield wiper 'ilade from· shaft. 

b. Remove free air temperature gage. 

c; Remove nuts, bol~ 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, hol~s or other damage. 
See figure 4-4A for critical areas and repair 
limits. 

4-93. Repair or Replacement - Windshield. Re- I 
place if critical areas are damaged. (See figure 
4-4A). 

4-94. lnttallation - 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 
air temperature gage. 

1. 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. Inspection - Pilot and Copilot Upper Door 
Window.·_ (Refer to paragraph 4-92.) 

4-98. Repair or Replacement - Pilot and Copilot 
Upper Door Window. (Refer to paragraph 4-98.) 

4-99. Installation - Pilot and Copilot Upper Door 
Window. (Ref er 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 Adiustable Door 
Window. The pilo\ and copilot adj us.table door 
window (10, figure 4-1) is a transparent plastic 
panel which may be raised or lowered as de­
sired. 

4-101. Removal - Pilot and Copilot Ad#ustable 
Door Win.dow. 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. 

4-102. Inspection -· Pilot and Copilot Adfustable 
Door Window. (Refer to paragraph 4-92.) 

4-103. Repair or Replacement - Pilot and Copilot 
Adiustable Door Window. Replace if critical 
areas are damaged. (See figure 4-4A.) 

4-104. Installation - Pilot and Copfloi Adfustable 
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 Rc,of Window. (Refer 
to paragraph 4-96.) 

4-107. Inspection - Cabin Roof Window. (Refer 
to paragraph 4-92.) 

4-108. Repair or Replacement - Cabin Roof Win­
d~w. Replace if critical areas are damaged. I 
(See figure 4-4A.) 

4-109. Installation -Cabin Roof Window. (Re­
fer 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. Replace if critical areas are 
damaged. (See figure 4-4' .) 
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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.) 

4-115. Window - Cargo Door. A 1 a r g e 
plexiglas window (8, figure 4-1) is incorpor­
ated into each cargo door. 

4-116. Removal-Cargo Door Window. (Refer 
to paragraph 4-~6.) 

4-117. Inspection -Cargo Door Window. (Refer 
to paragraph 4-92.) 

1
4-118. Repair or Replacement - Ca~go Door Win­
dow. Replace if critical areas are damaged. 
(See figure 4-4A.) 

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 
material is made into blankets cut to fit the in­
terior of the helicopter. 

4-12J. 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. a. 
repair cuts and tears in blanket assemblies as 
follows: 

(1) Cut a patch from vinyl coated cloth 
large enough to overlap all sides of t'he tear or 
cut. 

(2) Apply a thin, even coating of adhesive 
to back side of the patch and allow to air dry 
until tacky. 

(3) Center the patch over the tear or cut 
with the adhesive side against the blanket. 

( 4) Apply firm, even pressure to the patch 
in such a manner that the patch will adhere 
securely to the blanket without wrinkles or 
irregularities. 

b. Replace damaged or missing buttons and 
sockets as follows: 

(1) Cut a patch from vinyl coated cloth 
large enough to overlap all sides of the dam­
aged area around the button or socket. 

(2) Center patch over damaged area and 
sew securely in place with cotton binding 
thread. 

(3) Install button or socket using press 
and dies. 

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. Inspection . - Blackout Curtains. Visually 
inspect blackout curtains for cuts, tears and 
condition of slide fasteners. 

4-128. Repair or Replaceme'!t-81ackout Curtai!'s. I 
a. Repair cuts and tears m blackout curtams 
as follows: 

( 1) Cut a patch of black, one-side-coated 
nylon twill material. 

4-15 
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l Cable Clamps 
2. Clamp Assembly 
3. Release Control Cable 
4. Cable Connector 
5. Support Bracket 
6. Brush Assemblies 
7. Mounting Rod-End 
8. Inspection Hole 
9. Main Release Cable 

10. Turnbuckle 
11. Pedal Assembly 
12. Guard Pins 
13. Guard Pin 
14. Spacer 
15. Pulley Bracket Tube 
16. Cargo Hook Release Lever 
1 7. Ball T.,;,rminal 
18. Access Door 
19. Lever 
20. Clamps 
21. Adapter 
22. Cargo Hook 
23. Pedal Stop Assembly Screw 

Note :--~ 
Check for 0.12 to 0.25 inch 
clearance between lever and 
cable terminal. 

TM 55-1520-211-20 

ADJUST 
TUQNBUCKLE 
20 TO 24 LB~ 
CABLE TE~SION 
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figure 4-5. UH- 1 A Helicopter cargo 1u1pen1ion 
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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 Release Lever 
16. Adjustment Bolt 
17. Ball Terminal 
18. Control Cable Shield 
19. Cargo Hook 
20. Pedal Stop Assembly Screw 

Note: CHECK FOR 0.43 TO 0.50 INCH 

TM 55-1520-211-20 

CLEARANCE BETWEEN LEVER AND CABLE 
TERMINAL. DETAIL A ......_._____.. 
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Figure 4-8. UH- 18 Heli~opter cargo 1u1pen1ion (Serial No. 62- 1812 and 1ub1equentl 
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large enough to overlap all sides of the cut or 
tear. 

(2) Center the patch over the cut or tear 
and sew in place with black nylon thread. 

Note 

All sewing shall be in accordance with 
Federal Specification DDD-S-751. 

b. Replace damaged or missing buttons and 
sockets as follows: 

(1) Repair area surrounding damaged or 
missing buttons and sockets as outlined in 
step b. 

(2) Install button or socket using press 
and dies. 

c. Replace damaged slide fasteners as fol-
lows: ' 

(1) Rip out stitching attaching slide 
fastener to curtain material and remove dam­
aged slide fastener. 

Note 

Visually inspect 2.25 inch-wide flap 
of blackout material which is attached 
to curtain back of slide fastener. 

(2)' Repair area to which slide fastener 
and flap will be attached as outlined in step a. 

(3) Position slide fastener and flap and 
sew in place with black nylon thread. 

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 
and transmission compartment beneath the 
cowling. With the engine and transmission 

4-20 

cowling opened, or remcved, this platform 
facilitates the performan ·e 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 accommodated and 
adequately secured. 

4-133. Removal - Cargo Tiedown. Remove six 
screws from each unit, and lift unit from floor. 

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 Ull-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 equippoo 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. 62-1872 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 
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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. PDl0l-10. 

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. 012 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 tw<r.posi­
tion toggle swi~h, 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. Trouble1ltooting--Car90 Suspension. Trou­
ble shoot in accordance with the following 
chart: · 

INDICATION OF 
TROUBLE 

PROBABLE CORRECTIVE 

Emergency release 
inoperative 

Electrical release 
inoperative 

Hook continues 
to swivel 

CAUSE 

Improper rigging 

Circuit breaker 

Broken electrical wire 
or loose connections 

Damaged switch 

Brush assemblies 

Shear pin broken 

ACTION 

Check rigging. (Ref er to 
paragraph 4-148) 

Replace circuit breaker 

Inspect and replace wire if 
necessary. Tighten con-
nections. 

Replace switch 

Replace brush assemblies 

Replace shear pin 

4-20A 

I 
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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 iJl 
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. 
Avoid 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-

ltion hanger bracket on left-hand side of instru­
ment pedestal, and install attaching nuts, wash­
er and screws. 

b. Position fire extinguisher in hanger brack­
et with extinguisher handle opposite bracket. 

c. Hook the latch of the retaining ch~mp 
handle through ring on inboard section 01 tne 
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-washer 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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1. Static Line Cable 
2. Compression Tube 
3. Attach Plates 
4. Fittings 
5. Nuts 
6. Pins i 

HELICOPTER 

WL 
75.98 

Figure 4-J J. 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 full 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.) 

4-30 

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 - Ma"ual 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. 



TM 55-1520-211-20 CHAPTER 4 
SECTION II 

1. Lower Cable Assembly 
2. Grommet 
3. Cable Assembly 
4. Pulley Brackets 
5. Upper Guard Tube 
8. Lower Guard Tube 
7. Barrel 
8. Lateral Release Cable Pulleys 
9. Bellcrank 
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10. Lateral Release Cable Assemblies 
11. Cable Guard 
12. Longitudiaa.l Release Cable Assembly 
13. Emergency Release Lever Assembly 
14. Grommet 
15. LonJitUdinal Release Cable Pulleys 
18. Fairlead 
17. Grommets 
18. Support Assembly 

204071-lOA 

Figure 4-12. Manual emergency ;efli1on control, 

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 lat~ral 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. 



CHAPTER 4 
SECTION II 

TM 55-1520-211-20 
C-9 

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 Jeffison 
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 

4-32 

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 gu'ard 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 attacheci 
to the forward fuselage, at station 193.00, by 
four bolt, washer, nut combiJU1.tions. 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 eievator, ver­
tical fin fairing and the tail skid. 

4-197. Inspection -Toil Boom. Inspect tail boom 
for damaged skin, fittings and general condi­
tion. 

4-198. Deleted. 

4-199. Miscellaneous Tail Boom AccessA 
Doors. Access to various internal areas of theW, 
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 Toil Boom Ac­
cess Doors. Release latch, or latches, and re­
move hinge pins attaching door to structure. 

4-201. Inspection - Miscellaneous Toil B.oom Ac­
ceu Doors. Inspect doors, hinges and latches 
for wear or damage. 

4-202. Repair or Replacement - Miscellaneous 
Toil Boom Access Doors. Replace damaged hing­
es, latch and doors. 

4-203. lnstoUofion - 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 

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. Eull 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. lnapection - 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 

I fasteners. 

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 loom Inspection Plates . 
. Remove screws attaching inspection plate to 
structure and remove plate. 

4-211. Installation - Tail loom Inspection Plates. 
Position inspection plate in proper opening and 
attach to structure with screws. 

4-212. Vertical Fin Fairinp. 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. Repal,· or Replacement - Vertical Fin 
I Fairing. Replace fairing if damaged. 

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 (8) 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 ei_ght bolts that secure support 
bearing housings (5) to tail boom structure. 

d. Remov~ two nuts, wuhers 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 difficulti~s 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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VIEW A 
5. SUpport Bearings and Casting 
6. Elevator Section Tube Holes 
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figure 4-14. Synchronized elevator (UH-1A and UH-18 Serial No. 60-3546 thru 64-141001 

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 (S) 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 <ind 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 elevator if 

I damaged. Replace unserviceable support bush­
ings. 

4-221. Installation - 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 out.side 
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 .imd 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 coinpound 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 u­
sembly. 

j. Check elevator rinina. (Refer to para­
,raph 9-75.) 

k . . Poeition acceu panel on bottom of .tail 
boom, below the elevator usembly, and install 
attachin• acrewa and wuhen. 

Loctite curiq time when Locquic 
Primer, (item 118, table 1-1) has been 
used is approximately 30 minutes, at 
75 degrees. Loctite curing time when 
Locquic P.rimer (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 f 01 -" 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 ~ -·oje,•4-. 
ing end of horn assembly and is secure<1 IJ,1 "' 

special retaining bolt. 

4-223. Removal - Stnchronized 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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1. Retaining Bolt 
2. Mating Lug for Retaining Bolt 
3. Horn Assembly ' 
4. Elevator Assembly 
5. Spar Tube 
6. Control Arm 
7. .Support Retainer1r 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 4-15.Syncltronized elevator IUH-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) 
n 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 support set shims 
(8) and shim sets- (9). 

Note 

Use extreme care 1n removing upper 
and lower retainers of support sets 
(7) to avoid damage to inner bushings 
which are dry bearing material bond­
ed in plp.ce. 
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(5) Remove horn assembly (3) through 
access opening. 

4-224. lnapec:ion - Synchronized Elevator (UH-11 
Serial No. 64-14101 and 1ult1equentl. 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-11 Serial No. 64-141 O 1 and 1u1t ... 

I quent. a. Replace unserviceable bushings. 

b. Replace elevators if damaged. 

4-226. lnatallatlon - Synchronized Elevator (UH-
11 Serial No. 64-14101 and 1ult1equentl. 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
quired to obtain 0.005 to 0.030 inch lateral 
chuck of horn assembly (8). 

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 (8). 

e. Disassemble items installed in step c. and 
I install additional shims (8) to increase diam­

eter of each support set (7) by 0.0015 to 0.0080 
inch and obtain a slight, even drag on horn 

assembly (8) rotation without chatter or bind­
ing. 

f. Connect elevator control tube to arm (6) 
of horn assembly (8). 

g. Position spar tube· (5) of each elevator · 
in end of horn asselilbly (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. 

Wamfng 

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 9-76.) . 

i. Position access door to bottom of tail boom 
below elevator and install attaching washers 
and bolts. 

4-227. Tail Skid. A tubuiar 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. 

4-221. Removal -Tall ~lcld. a. Remove two 
inspection plates from side of tail boom. 

b. Remove nut, bolt and washer attachins 
forward end of tail skid tube, and pull tube 
out through support block. · 

4-229. ln1pectlon - Tall Slcld. Inspect tail skid 
for nicks, scratches, dents, cracks and local 
permanent buckles. 

4-230. lepalr or leplacement..;... Toll Slrf,1. a. 
Minor nicks, scratches or dents may be pol­
ished out. 

b. Replace cracked or permanently buckled 
tail skid. 

4-231. ln,tollotlon - Tall . .Skid. a lasert ta!! :.;,;Jd 
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 offset the structural integrity or the 
performance of the helicopter. Repair shall bf 
in accordance with TM 55-405-4. 
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Section Ill - Empennage Section 

(Not Applicable) 

Section IV - Pylon Section 

(Not Applicable) 

Section 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, a1·chP.'1 cross tu~, 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 wom or damaged to such an 
extent that they no longer protect the skid 

bes should be replaced. 

4-235. Removal - Landing Gear Slcid SltoH. a. 
Raise helicopter until skid shoes are clear of 
he ground. (Refer to paragraph 1-57 and fig-

p,e t-9.) . 

b. Remove bolts and washers which secure 
skid shoes to skid tube. 

c. Remove skid shoes. 

4-235A. IHpection - Landing Gear Slcld Sltoea. 
Inspect landing gear skid shoes for damage, 
wear and suitability for continued service. 

4-2351. Repair or Replacement - Landing Gear 
Skid SltoH. Replace landing gear skid shoes 
which are considered unserviceable due to 
damage or wear. 

4-236. lnatallation - Landing Gear Sild SltoH. 
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 Slcld ru•H. 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-lB) 
6. · Full Length Skid Shoe (UH-lB) 

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 
,ube 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 Tub••· a. Scratches up to 0.03 inch deep and 

4-40 

1.0 to 1.2 inches long, running directly across 
top of tube between cross tube saddles may be I 
repaired by direct support personnel. 

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 sµpport 
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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(1) Preparatory to removing landing gear 
take up slack• with hoist. (Ref er to paragraph 
1-55, a.) 

(2) All personnel in the immediate area 
shall exercise extreine caution not to bump or 
otherwise disturb the helicopter while it is be­
ing raised on jncks and/or while it is supported 
on jacks. 

(3) Personnel shall not crawl into or onto 
the helicopter while it is being raised and/or 
supported on jacks. 

( 4) Rope off the area around the helicop­
ter and prominently display warning signs tc. 
the effect that this HELICOPTER IS ON 
JACKS. 

b. Remove nuts, washers, bolts a'nd fitting 
assemblies, S\t 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 assemblie~ for looseness. 

d. With landing gear installed on helicopter, 
inspect cross tubes for proper deflection, as 
follows : ( See figure 4-17.) 

(1) Position tne 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 2040.50-2C 

Figure 4-J 7. landing gear cross tube deflection 

4-41 
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Nole 

Distance should be 48 inches from 
center line of skid tube to plumb line. 
If distance exceeds 50 inches from 
either cross tube; replace crosfl tubes. 

(6) Lower helicopter to surface and re­
move hydraulic jacks. 

4-245. lepair or leplacemenl -1.andin·g Gear 
Cro11 Tu&e1. a. Minor scratches, scuffs and 
nicks may be polished out to depth of damage, 
but not to exceed 10 percent' of cross tube wall 

I thickness, by Direct Support personnel. 

b. All other damage requires, replacement of 
cross tubes. 

c. Replace cross tubes if deflection dimen­
sion exceeds lllSpection requirements. 

4-246. lnslallalion - I.anding Gear Cro11 Tu&e1. 
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 instalJ the lower inside washer 
and bolt at this time. These items will 
be installed later as att;aching 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. (Refer to 
paragraph 4-286.) 

f. Raise the landing gear and position the 
cross tube bearing straps in the four support 
fittings on the underside of the fuselage. 

g. Position a cap assembly across each of the 
four support fittinf(S. 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. 

Caution 
Insure bearing plates are centered; 

· and fully seated in cross tube saddles. 
On .forward and aft cross tubes, view­
ing from outside, no more than two 
bearing plate studs should be seen at 
each position. If more than two studs 
are seen, the aircraft is unsafe to fly. 

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. lemoval - Ground Handling Wheels. a. 
Release valve on side of wheel assembly to re­
tract wheels. 

b. Press aft pin from eyebolt and lift wheel 
assembly from skid gear. 

4-249. Inspection - Ground Handling w1t .. r1. 
Inspect all parts for damage, wear and/or d.is­
tortion. 

4-250. Repair or leplacemenl-Ground Handling 
WhHl1. a. Repair punctured tires and tubes in 
accordance with TM 55-405-2 and TM 55-405-3. 
Infla~ in accordance with paragraph 1-93. 

b. Replace damaged · wheels . 

4-251. lnatallalion - Ground Handling Wheels. a. 
Position wheel assembly on skid tube. Position 
forward pin in eyebolt; press forward on han­
dle -of aft pin, and lock in place. 

b. Close valve and actuate pump to . lower 
wheels, and lift skid gear clear of surface. 

4-252. Ground Handling Wheel Aduating 
Mechanism. Two ground handling gear asseID­
blies are provided ·for quick mounting on land­
ing skids to allow moving helicopter on ground. 
Each assembly consists of two wheels on an off­
set axle, a supporting cradle, and a · hand­
operated hydraulic jack with two rams which 
actuate axle to extend or retract wheels. (Se 
figure 4-18.) Cradle is mounted to eyeb:olts 01 

landing skid by means of a fixed rear pin and 
a spring-loaded front pin. Two support rods 
stowed on axle can be engaged in holes on skid 
to secure assembly with wheels un, when hand 
ling gear is left in place during flight. 
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CHAPTER ·5 

POWER PLANT AND RELATED SYSTEMS 

Section 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 organi?.ational 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 
5-3.) 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 considered a quick­
chan,e assembly. 

5-3. Engine. Seven engine models are used 
on helicopters covered by this manual. UH-lA 
helicopters are equipped with T53-L-1 or T53-
L-1A engines. UH-lB helicopters are eq_uipped 
with T53-L-5, T53-L-9, T53-L-9A, T53-L-11, 
T53-L-11B, or T53-L-13 engines. 

Note 

The suffix "A" after the engine serial 
number identifies T53-L-11/-11B en­
gines that have the improved output 
reduction carrier and gear assembly. 

5-54. Engine -Orientation. (See figures 5-4 
through 5-7.) 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 ar­
rangement, and output shaft rotation· are alike 
for all engine models. The T58-L-1 and T58-L- . 
lA engines differ from other models as to size 
and design of inlet housing, reduction gearing, 
arrangement of external parts, and internal 
parts of the combustion section. These engines 
use 2 igniter plugs, 5 starting fuel nozzles, and 
11 vaporizers (fuel atomizers.) UH-lB hell~ 
ter engine models are succeu1vely improved 
versions of the same basic engine T68-L-9/9A 
and -11 engines are directly interchangeable. 
When T53-L-13 engine is used to rep1ace T58- · · 
L-9/9A/ll/11B engine, a different main drive- I 
shaft adapter is required. (Ref er to Chapt.er 7.) 
The T53-L-5/9 and -9A unmodified use 2 igniter · 
plugs, 5 starting fuel nozzles, and 11 vaporizers. 
The T53-L-9A mC¥1ified and -11/-llB use 2 ig- I 
niter plugs, 2 starting fuel nozzles, and 11 
vaporizers. The T53-L-13 uses 4 igniter plugs, 
4 starting fuel nozzles, and 22 fuel atomizers 
(vaporizers). Further detail differences are pro­
vided in maintenance procedural paragraphs. 

5-5. Engine De1criptl011. Basic engine ~nsiata of 
an inlet housing and reduction gear section, an -
axial-centrifugal compressor, a diffuser, a com­
bustion chamber, a gas producer turbine driving 
the compressor, a power turbine driving a 
power shaft, and an exhaust diffuser. Fuel 



CHAPTER 5 
SECTION II 

TM 55-1520-211-20 

5-2 

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 Taiipipe Hose Coupling, Anti-
Collision Lightand 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 
17. Starter Cable Connector 

I 
204200.1.18 

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 ISheet 1 of 21 
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INDICATION OF PROBABLE CORRECTIVE 
TROUBLE CAUSE ACTION 

5. Hung start; engine Excessive fuel used for Shut down engine. If necessary, 
fails to accelerate be- start motor engine to stabilize ex-
yond approximately 30 haust temperature. Use proper 
percent nI rpm and ex- starting procedure 
haust gas temperature 
rapidly rises toward 
over-temperature limit 

Internal engine binding Ref er to item 2 

6. Hot start; exhaust Weak battery Replace battery 
gas temperature limits 
exceeded Wrong starting procedure Use correct procedure 

Starting fuel solenoid valve Check operation: Disconnect 
fails to shut off starting fuel line from manifold. 

Motor engine with main fuel 
switch on, starting fuel switch 
off. If fuel flows, replace valve 

Air inlet obstructed Clear air inlet 
Faulty fuel control Replace fuel control 

'1. Torching start: flames shoot Wrong procedure: late Use correct procedure 
from exhaust introduction of s'tarting fuel 

Fuel accumulation in tail- Check tailpipe and combustion 
pipe or combustion chamber chamber drain lines for obstru~ 

tion. Remove and inspect com-
bustion chamber drain valve. 
Replace faulty parts 

Check starting fuel nozzle Replace defective fuel nozzle. 

I for cracks around the disk 
orifice and for freeness of 
ball bearings. 

8.Flame-outdurlngstart Insufficient starting fuel Maintain starting fuel longer 
in next start 

Defective starting fuel Check starting fuel nozzles for 
nozzles cracks around the disc orifice 

and for freeness of ball bearing. 
Replace defective starting fuel 
nozzles. 

Power lever control linkage Rig power control linkage. 
rigged incorrectly 

9. ldlespeed low ENGINE GOV switch at Check operation with switch at 
EMER position, or not 4 UTO; repair circuit or replace 
wired properly, or faulty faulty solenoid and valve 
transfer solenoid valve 
Wrong idle speed setting Adjust rigging trim as required 

Fuel flow restricted Check fuel strainers and lines 

10. Idle speed high Power lever control linkage Rig power lever control linkage 
rigged inco~tly 
Wrong idle speed setting Adjust rigging trim as required 

5-19 
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PROBABLE 
CAUSE 

11. Actual nI speed higher than Computation error 
computed speed at maximum 
power lever setting 

12. Actual nI speedJower 
than computed speed at 
maximum power lever 
setting 

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 
Improper inlet guide vane 
operation. T53-L-13 engine 

CORRECTIVE 
ACTION 

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. 

Check inlet guide vane. __________________ .,... ________________ _ 
13. Low nll speed 

14. Excessive droop of 
nil speed 

15. Overspeed nll 

16. High exhaust gas 
temperature during 
steady-state operation 

5-20 
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Aircraft maximum gross 
weight exceeded 
Wrong governor control 
rigging 
Low nl speed 
Faulty overspeed governor 

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 

Correct loading 

Correct rigging of linkage to 
governor control arm 
Refer to item 12. 
Replace governor 

Correct loading 

Adjust droop compensator cam · 
setting and check rigging of 
linkage 
Ref er to item 12 

Replace governor 
Ref er to item 9 

Refer to item· 11. 

Clear air inlet 
With anti-icing switch at closed 
position and engine operating, 
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81. Coastdown noisy 
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PROBABLE 
CAUSE 

Faulty fuel system control 
circuits 

Internal binding 

CHAPTER 5 
SECTION II 

CORRECTIVE 
ACTION 

f. Replenish the airframe oil 
tank to capacity with new oil. 

g. Start engine and run at 
flight idle until ·temperatures 
have stabilized. Check 'the in­
struments for proper engine 
operation. 

Caution 
Any fluctuation in oil pres­
sure in excess of plus or 
minus five psi, or rise in 
.oil temperature above the 
established limits at any 
preset power setting, is 
cause for immediate engine 
shutdown. 

h. Shut down engine and again 
inspect oil filter elements, 
chip detector, and strainers. 

i. If the quantity of chips re­
mains the 1811le after the 
second engine run, forward 
the engine to next higher 
maintenaneie echelon for ad­
ditional inspeetion. 

Note 
Chips in filter may come 
from tank, chips on chip de­
tector come from engine. 

Check operation of circufta, 
replace faulty switches or unit.a 

Motor engine to check for noise I 
and sips of bin.ding. Refer to 
item 2. 

S-24A 
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1. Support Spring 
2. Bipod . 
3. Pillow Block 
4. Latching Eyebolt 
5. Bearing 
6. TrUMion 
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) 

5-248 
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Figure 5- J 0. Engine mounts 
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f. Remove each of four starting nozzles by 
removing screw and withdrawing nozzle from 
combustion chamber. Cover openings. 

!I ffl5-150C. Cleaning - Starting Fuel Manifold 
and Nozzles 1153,L-131. a. Clean starting fuel 
manifolds, inside and out, with dry cleanin~ 
solvent (item 302, table 1-1). 

b. Clean starting fuel nozzles with dry clean­
ing solvent and a soft wire brush. 

Caution 
1ro avoid enlarging holes in starting 
fuel nozzles, use brush with wire no 
h1rger than 0.010 inch diameter. 

D ffl5-150D. Inspection - Starting fuel Manifold 
and Nozzles 1153-·L-131. a. Inspect manifold sec­
tions for cracks and dents, connector nuts and 
tee for tripped or damaged threads. 

b. Inspect starting fuel nozzles for clogging 
or damage. 

(;J ffl5-150E. lepalr or leplacement - Starting 
fuel Manifold and Nozzles lT53-L-131. a. Replace 
manifold sections found to have defects. Re­
place tee or attaching parts if damaged. 

b. Replace nozzles if damaged or if clogging 
!&llnot be removed.· 

(;J BJ 5-1 SOF. Installation - Starting Fuel Mani­
folds and Nozzles 1153-L-131. a. Install starting 
fuel nozzles into mounting pa~s located at aP: 
proximately 2, 4, 8, and 10 o'clock positions 
in rear of combustion chamber housing. At 
each location·: Uncover mounting pad, insert 
and align nozzle, install attaching screw, 
tighten and lockwire screw. 

b. Disconnect and lay aside one section of 
st&rtinJ fuel manifold from tee fitting. Place 
a washer over forward nipple of tee. Position 
assembly on support cone, with tee nipple 

through bracket at top of cone. Align manifold 
connector nuts with two starting nozzles and 
hand-tighten nuts. Install washer and nut on 
tee at front of bracket. 

c. Position remaining section of manifold on 
opposite side of support cone. Hand tighten 
manifold connector nuts on tee'fitting and two 
starting nozzles. 

d. Tighten all connector nuts and nut at­
taching tee to bracket with 85 to 50 inch­
pounds 'torque. 

e. Install screws to attach four manifold 
clamps to support cone. Tighten and lockwire 
screws. 

f. Connect hose from starting fuel solenoid 
valve to ·tee on starting fuel manifold. Tigh~n 
connector with 70 to 120 inch-pounds torque. 

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 figures 5-20, 5-21, and 
5-22.) Comparable provisions for use of ex­
ternally installed auxiliary fuel tanks include 
interconnecting air lines between the tanks, 
and fuel lines which are connected to each fuel 
tank. (See figure 5-81.) A stowed transfer pump 
relay circuit with flow switch in the left-hand 
main fuel tank limits fuel level during transfer. 

Note 

On UH-1B Helicopters Serial No. 64-
18902 and subsequent, and on all 
earlier UH-1B Helicopters when modi­
fied; one filter in the electrical circuit 
of the left and right-hand fuel pumps 
in the fuel system and a third filter 
in the electrical circuit provided for 
auxiliary fuel kits. This modification 
eliminates radio interference in the 
ADF system. 

Section VI - Oil System 

f3 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 ~ngine 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 

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 right side 
of inlet housing. On Seri~l No. 59-1607 and 

5-56A 
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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 \'!aP 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. · 

liJ 5-246. Starter-Generator - UH-18. (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. 

Ii) 5-247. lemoval--Starter-Generator - UH-11. 
a. Remove cover (8, figure 5-45) and discon­
nect electrical leads at aft end of starter-gen­
erator. Insulate wire terminals. 

b. Disconnect air ducts from flana-ed necks 
on forward and aft cooling shrouds by remov­
ing V-band · clamps (2 and 12). Loosen two 

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 

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. 

Ii) · 5-248 Installation - Starter-Generator - UH-
11. a. On a new starter, remove manufac­
turer's brush cover from aft end, keepins two 
small locating screws for installation of cooHns 
shroud. Turn starter so these two screw holes 
are at top center for correct position when in­
stalled. 

Note 
When replacement starter generator 
is requisitioned the possibility exists 
of receiving a different manufactured 
component. If this occurs, wiring dia­
gram and interchangeability chart 
(figure 5-45A) is to be utilized. Starter 
generator P /N 204-060;200-3 only 
shall be used with T53-L-13 engine. 

-0.151NOI 
·•... OVERLAP 

·•., SHROUDON 
••••• : MOUNTING 

· '" PAD 

( .. 
j 

' ___ ,, .... ~ 
... 
> 
\. 
.I 

9. Locating Screws 12. Forward Shroud 
10. Aft Shroud Assembly 
11. starter - Generator · 

13. Quick-Disconnect V-Band Coupling 
14. Duct - Intake from Oil Cooler Duct 

204060-31 

Figure 5-45. Starter generator and cooling ducts - UH-18 
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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. 
Lockwire screws. Coat male splines with Plasti­
lube Moly No. 3 (item 20, table 1-1) and pack 
fem A.le splines % full. 

d; Lift starter to position on studs; meshing 
shaft splines, turn clockwise and t i g h t e n 
mountinJl nuts. 

e. Slide forward shroud to position, over­
lapping 0.15 inch on mounting pad. Align in-

Wire as shown when Bell Helicopter unit, Part 
No. 204-060-200-3, is installed. 

Disconnect and stow wire Kl8A20N from 
terminal~ when General Electric unit, 
Part No. ~'TU6/ A, is installed. 

Disconnection and stowing of wire Kl8A20N 
from terminal X2 is optional when Lear 
Siegler unit, Part No. STU6/ A, is installed. 

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 ~lamping 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. (See figure · I 
5-.45A.) 

K3E20 

K 18A20N 

_J_ 

X2 

Xl 

K15 

STBY 
GEN 
FIELD 
RELAY 

205060-41 

Figure 5-45A. Starter generator wiring diagram 
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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 (nII) rpm 

tends to exceed speed selected by means of ex­
ternal control system. 
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 I is 
controlled only hy the starting fuel solenoid 
valve. 

rn 5-251. In starting cycle of T53-L-11 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 another 
other port with an elbow fitting, which is 
capped in normal conditions and is called the 
unscheduled starting fue1 port because it is not 
subject to flow control by the fuel regulator 
scheduling devices. The T53-L-13 engine func­
tions in a similar manner. The starting fuel 
switch opens the starting fuel solenoid valve, 
allowing starting fuel from the fuel regulator 
to flow through the starting fuel manifold; four 
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CAMBOX RIGGING 

ALIGN CENTER OF UPPER 
ROD-END BOLT WITH LOWER 
EDGE OF TORQUE TUBE 
BRACKET WITHIN 0.10 INCH 
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DETAIL ( a 
ACTUATOR STROKE 

ADJUSTMENT\ 

~ ~ 
EXTEND RElRACT 

SET FOR MAX. STROKE MINUS 
TWO FULL TURNS ON TSJ-L-5, 
OR TEN TURNS ON TSJ-L-9/9A/ll-13 
AT EACH LIMIT SCREW 

1. Collective Pitch Bellcrank 
2. Control Tube 
3. Support Bracket 
4. Retaining Washer 
5. Shims 
6. Shear Pin 
7. Bellcrank 
8. Torque Tube 
9. Support Bearing 

10. Bracket 
11. Control Tube 
12. Boot Support 
13. Boot 
14. Boot Retainer 
15. Cambox and Bracket 
16. Linear Actuator 
17. Control Lever 
18. Governor Control Shaft 

and Stops 

Figure 5-55. Power furbi~e governor RPM controls - UH- 1 B 
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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. 

(h) 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 switcl: 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. lf necessary, readjust actu­
ator stroke and length to obtain required range, 
repeating clearance checks and adjustments of 
governor stop screws. 

5-104 

(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. 

r.Jc. Model UH-lA helicopters equipped with 
87000-B4 overspeed governor shall be rigged as 
follows. (See figure 5-52.) 

Note 

These instructions are for UH-lA 
aircraft with overspeed governor Part 
No. 87000-B4. 

(1) Be sure collective pitch control system 
is rigged before proceeding. 

(2) Open engine cowling at left side. Dis­
connect actuator j ackshaft 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 slightly to allow alignment. Place 
0.010 inch thickness gage against upper gov­
ernor stop screw, and hold governor shaft stop 

I 
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STOP FITTING 

LARGE JAM NUT SMALL JAM NUT 
2"'1) TO ,10 100 TO 1.0 
INCH-POUNDS----. INCH-POUNDS 

' us----1 
204060-178 

Flgur• 5-56. Actuator sltaft dimensions - UH-1 A 
with 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 fina1 checks and adjustments in 
ground run and after flight tests. (Perform 
sub-steps (8) and (9) of step b.) 

md. 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. 

(S) Adjust control tube (2) to align cen-
ter of upper rod-end bolt with lower edge of 

I 
torque tube bracket (3). Due to shimming, 
manufacturers tolerance, etc., variation of 0.250 
inch from top of support bracket is possible and 

, acceptable. (See Detail B.) 

(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.) 

m II (a) On T53-~5 engine, bottom of cam 
slot 1hould be 0.38 inch below housing. 

m II mm m ~ (b) on T53-L-9, T53-L-11, and 
T53-L-13 engmes, 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. 

m II (a) On T53-L-5 engine, upper stop screw 
should extend 0.280 inch from inner side of 
boss. 

mo mm mm (b) On T53-L-9, T53-L-11 and· 
T53-L-13 engines, upper stop screw should ex­
tend 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 

m II (a) On T53-L-5 engine, turn each screw 
two full turns. 

Dm mm mm (b) On T53-L-9, T53-L-11, and 
T53-L-13 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 a~ 
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. Lock 
collective pitch control stick in full down posi­
tion. 

(18) Adjust lower stop screw for 0.010 
inch clearance with governor shaft stop ann, 
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. 

(16) 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 60) 
from full low pitch to full 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 (6).) 

(a) If cambox assembly is Part No. 
204-060-787-6, 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. 

Nofe 

Readjust governor stop screws for 
clearance after any change in rigging. 
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5-292. Power 
and Linkage. 

Turbine Governor Cambox 
(Refer to paragraph 6-286.) 

5-293. Removal - Power Turbin• Governor Cam­
box and Unlcage. 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.) 

B (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. 

m (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 sna~ririg arid push split bushing down 
out of retainer, ,remove retainer from either end 
of tube. Remove four screws to det&rh boot 
support from deck. 

d. In cargo-sling compartment, disconnect 
push-pull tube by reJn<>ving 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 bellcrank 
from forward end of tube. Keep attaching 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 frour bracket by re-
moving three bolts. · 

5-294. fnspedfon - Power Turbine Cambox and 
linkage. Inspect the following items as noted. 

a. Shims on cam.box bellcrank pivot bolt at 
each side of bearing sh't>Uld center cam in slot, 
and should provide 0.001 to 0.003 inch _total 
clearance before nut is tightened on pivot bolt. 

a b. On UH-lA cam.box Part No. 204-060-777 
series, nut on bellcrank pivot bolt should be 
finger tight plus one castellation. 
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rJ c. On l,JH-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 satisfac­
t.ory, . threads should be upset to keep screw 
secure. 

d. Check slider bo1t hole for elongation or for 
security of bushing if so equipped. 

rn e.- Inspect carnbox assembly and bracket or 
attaching parts for evidence of damage or foul­
ing. Inspect cam for wear, binding and smooth 
operation. 

rn f. Inspect linkage for damage, evfdence of 
fouling, or other faulty condition. 

rn g. Inspect torque tubes, control rod, bell 
cranks, rod ends, and attaching parts for lost 
motion, excessive looseness or damage. 

5-295. Repair or Replacement - Power Turbine 
· Cambox and linkage. a. Replace cambox assem­
bly, bracket or attaching parts found to be un­
serviceable. 

b. If necessary, replace cam as follows: 

(1) Remove cotter pin, nut, washers, 
shims and bolt (1, figure 5-56A). Remove bell­
crank assembly (2), cam (3) and slider assem­

. bly (4) from housing (5) and bracket as on 
assembled group. 

(2) Remove nut, lock washer, flatwasher, 
and bolt (6). Remove rivet (7), and detach bell­
crank assembly (2)~ from cam (3). 

(3) Remove pin (8), and separate cam 
(3), bearing (9), and slider assembly (4) .. 

Nole 

For replacement use cam, part No. 
204-061-709-1,· if cam box assembly is 
to be installed on T53-L-11 series ~n­
gine. Use cam, part No. 204-061-705-1, 
if cam box is to be installed on T53-
L-13 engine. 

(4) Assemble cam (3), bearing and slider 
assembly ( 4) with pin (8)". 

(5) Position bellcrank assembly (2), on 
cam (3), and install rivet (7). 

(6) Install bolt (6), with flat washer un­
der head and lock washer under nut. 

(7) Position assembled bellcrank assem­
bly, cam and slider assembly in housing (5), 
and bracket. Install" bolt, shims (1), washers, 
nut and cotter pin. Use maximum of four shims 
to obtain 0.001 to 0.003 inch clearance before 
torquing bolt. Torque bolt. 

(8) Lubricate slider assembly in accord­
ance with lubrication chart. 

c. Replace shear pin in forward cam of 
torque tube in event of failure. Investigate 
cause of failure, and correct fouling of linkage 
or other faulty condition. 

d. Replace damaged or unservicable torque 
tube, control rods, or removable rod ends or at­
taching parts. 

e. Check rigging and operation of system 
after replacement of parts. (Ref er to para­
graph 5-29.) 

Note 

Cambox assembly, part No. 204-060-
787-9 (with cam, part No. 204-061-
705-1) must be used with T53-L-13 
engine. Cambox assembly, part No. 
204-061-787-3 (with cam, part No. 
204-061-709-1) must be used with T53-
L-11 series engine. 

5-296. Installation - Power Turbine Cambox and 
linkage. a. Install cambox and bracket assembly 
(or cambox with integml 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 
oversp'eed 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. 

rn (2) On UH-lB, install cambox bracket on 
two upper bolts o_f 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 forward 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. 
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b. In fuselage compartment, install rear sup­
port bearing 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. Engage opposite end through rear 
,upport bearing. 

d. Enter cargo-sling compartment. Place bell­
cranJc 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 009t 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. 

CHAPTER 5 
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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.) 

1· (See figures 6-1 and 6-lA.) 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, irreversible 
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. 

I rn 6-3. On Model UH-lB helicopter ( see figures 
6-1 and 6-lA), the armament hydraulic power 
source consists of an electrically operated hy-
draulic power shut-off valve, a check valve, a 
filter and necessary fittings, 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 

rmits operation of the armament hydraulic 
stem. 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 

•
revent loss of hydraulic fluid due to a failure 
f 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 
pr~ssure is provided by the transmission hy­
draulic pump. 

6-4. Operation - Hydraulic Syatem IUH-1A 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 1,he 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 sol!rnoid 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 
pgi 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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1. Irreversible Valves 
2. Solenoid Valve 
3. Check Valve 
4. Pump 
5. Check Valve 

;;; 6. Pr.essure Switch 
7. Solenoid Valve 
8. Vent Filter 
9. Bleed Valve 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 

I 2 z z . 
2 

✓!:· 
Reservoir 
Reservoir Filler Cap 
Coupling - Ground Test 
Relief Valve 
Filter 
Pump Inlet Line 
Drain Line 
Cylinder and Support 

Assembly - Anti Torque 
204076-JC 

figure 6-1. Hydraulic installation ltypicalJ IUH-1 A and UH-18 serial no. 60-3546 tftru 64-14100J 
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6-7. Hydraulic Pump (UH-lA and UH-1B 
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 IUH;.1 A and UH-
1 B Serial No. 60-3546 through 64-14100}. 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 - Hydraulic Pump (UH-1 A and 
·uH-18 Serial No. 60-3546 through 64-14100}. 
.,a. Position hydraulic pump on mountillJP: bolt.s. 
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. B]eed hydraulic system. (Ref er to para­

graph 6-5 and perform step b. (1) (c). 

6-10. Fluid Pressure Filter CUH-1 A and UH-
1 B Serial No. 60-3546 through 64-14100). 
The fluid pressure filter shall be replaced as 
necessary. 

6-11. Removal - Fluid Pressure FIiter (UH- 1 A and 
UH-JI Serial No. 60-3546 through 64-14100}. a. 
Turn battery switch to "OFF'' position and dis­
connect external power. 

b. Disconnect hydraulic lines from filter and 
cap openings. 

c. Remove nuts, washers and bolts holding 
filter to mounting bracket and lift filter from 
helicopter. 

d .. Cut lockwire and unscrew cap, with ele­
ment, from filter (14, figure 6-1). 

6-12. Installation - Fluid Pressure FIiter (UH-lA 
and UH-JI Serial No. 60-3546 through 64-141001. 
a. Position filter on mounting bracket and in­
stall mounting bolts, washers_ and nuts. 

b. Connect hydraulic lines to filter. Bleed hy­
draulic system according to paragraph ·6-5. 

c. Insert clean element into filter cap and 
place new 0-ring on cap. 

d. Screw cap into filter body. Tighten and 
lockwire. 

6-13. Reservoir Vent Filter CUH-1 A and UH-
1 B Serial No. 60-3546 through 64-14100). 
Replace the reservoir vent filter or filter ele­
ment as necessary. 

6-14. Removal - Reservoir Vent Filter (8 figure 
6-1 J. a. Turn battery switch to "OFF" position 
and disconnect external power. 

b. Disconnect hydraulic lines from filter and 
cap openings. 

c. Remove nuts, washers and bolts holding 
filter to mounting bracket and lift filter from 
helicopter. 

d. Cut lockwire and unscrew two halves of 
filter. 

6-15. Installation - Reservoir Vent Filter (UH-1 A 
ond UH-18 Serial No·. 60-3546 through 64-14100}. 
a. Position filter on mounting bracket and in­
stall mounting bolts, washers and nuts. 

b. Connect hydraulic lines to filter. Bleed hy­
draulic system according to paragraph 6-5. 

c. Insert element into filter. Screw twn halves 
of filter together and install lockwire. 

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-lB 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. 

tl 
6-17. Removal-Hydraulic Reservoir (UH-JA and 
UH-18 Serial No. 60-3546 through 64-14100}. 
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 RHervoir (UH-1 A and 
UH".' 18 Ser/al No. 60-3546 through 64-141001. 
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-1A 
and UH-18 Serial No. 60-3546 t#]rough 64-141001. 
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 strtfotural function. 

c. Inspect mating parts for damage and 
crossed threads. 

6-20. Repair or Replacement - Hydraulic Reser­
voir (UH-1 A and UH-18 Serial No. 60-3546 through 
64-141001. 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 64-141001. 
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 64-141001. 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-1A and UH-18 Serial No. 
60-3546 through 64-141001. a. Inspect all parts 
for damage, corrosion or pitting, and check 
threads for distortion. 

b. Inspect piston rod for nicks, scratches, or 
scoring, an«! 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 
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 Replacement. - Collective Pitch 
Control Hydraulic Cylinder (UH-1 A and UH-18 
Serial No. 60-3546 through 64-141001. Replace 
cylinders that fail to meet inspection require­
ments. (Refer to paragraph 6-24.) 

6-26. Installation - Collective Pitch Control Hy­
draulic Cylinder tUH-1 A and UH-18 Serial No. 60-
3546 through 64-141001. 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 t 
paragraph 6-41.) 

d. Connect control rod (3) to pitch control 
lever ( 4) and control tube (2) to hydrauli. 
cylinder (1). 
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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-pOUlids 
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Figure 6-2. Typical hydraulic cylinders removal and installation 
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e. Check rigging of collective pitch control 
system. (Ref er to paragraph 9-17 or 9-22.) 

6-27. Adjustment - Collective Pitch Control Hy­
draulic Cylinder. (UH-1 A and UH-18 Serial No. 60-
3546 tftrough 64-14100.I 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 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 safety-wire screw. 

Note 

lf 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. (Refer 
to paragraph 9-17 or 9-22.) 

6-10 

6-28. Cyclic Control Hydraulic Cylinders. 
(UH-lA and UH-1B Serial No. 60-3546 
through 64-14100). 'J'.he ...:yclic 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-18 Serial No. 60-3546 through 64-141001. 
a. Disconnect control tubes (9, figure 6-2) from 
control valves (10). 

b. Disconnect control tl:oes (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) 
~nd remove cylinder assemblies (8) from sup­
po1-ts. 

6-30. Inspection - Cyclic Control Hydraulic Cyl­
inders (UH-1 A and UH-18 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-18 Serial No. 
60-3546 through 64-141001. (Refer to paragraph 
6-25.) 

6-32. Installation - Cyclic Control Hydraulic Cyl­
inders IUH-1 A and UH-18 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 
swashplate 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----►\ 

DIMENSION A 
Is obtained with valve in 
neutral position. 

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 

0 

OIMA 
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Figure 6-3. Cylinder assembly dimensions (UH- f A and UH- f 8 Hrial no. 60-3546 tltru 6"-f4fOOJ 
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204-076-052 (REF) 
SERVO CYLINDER-

HORSESHOE WASHER MUST BE 
INSTALLED WITH CURVED 
SIDE AS SHOWN---.. 

JAM NUT 

204076-10D 

Figure 6-4. Adjustment of power cylinders 

6-33. Adjustment- Cyclic Control Hydraulic Cyl­
inders lUH-1 A and UH-1 B Serial No. 60-3546 
through 64-14 lOOJ. (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-1 B Serial No. 60-3546 
through 64-141 00J. 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 
observe 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. 

b-36. Inspection - Tail ffotor Control Hydraulic 
Cylinder (UH-1 A and UJ-i:.. 18 Serial No. 60-3546 
through 64-141 00J. a. ifi.spect bearing for wear 
and ro·ughness. 

1. Control Valve 
2. Bell Crank 
3. &lpport 
4. Arm Set (Matched) 6. Clevis 
5. Nut 7. Cylinder Assembly 

2o400l-2A 

Figure 6-5. Tail rotor control cylinder and support 
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.c.. Hold fitting and tum nut down tightly 
agamst boss. Slight extrusion of the ring is 

· not detrimental. 

6-47 .. Hydraulic Systems (UH-1 B Serial No. 

164-14101 and subsequent). (See figures 6-7 
and 6-7A.) Model UH-lB helicopters, Serial No. 
~14101 and subsequent, are equipped with a 
dual hydraulic system to reduce the operational 
loads· required to activate the cyclic, collective 
and directional control systems. The dual sys­
tem 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 reser­
voit: a variable delivery, pressure compensated 
pump; a module assembly containing a solenoid 
valve, relief valve, pressure switch, pressure 
and return filters and magnetic type differential 
pressure indicators; control cylinders . which in­
corporate irreversible features, and necessary 
attaching hardware. The reservoirs ar.e mount­
ed on the cabin aft bulkhead just to the right of 
helicopter centerline. The pumps are mounted 
on th_e transmission lower case and furnish hy­
draubc pressure to the control cylinders through 
the module assemblies, which are attached to r the . ri~t-han~ 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-

lquent (see figures 6-7B and 6-7C) incoroorate 
the added feature of an emergency collective 
(accumulator) system on System No. 1. This 
add~ system maintains collective control hy­
draubc pressure for four control strokes mini­
mll!ll · in the event both hydraulic systems fail. 
This emergency collective system also adds 
total irreversibility to the collective control 
system. An accumulator, pressure operated 
lock-out valve, . nitrogen charging valve, pres­
sure gage, dram valve, drain hose and drain 
valve : c~upling halyes, with necessary tubes 
and f 1ttmgs, constitute the added equipment 
required to obtain the above characteristics. 
System No. 1 also includes an emergency 
cyclic , ,. control (accumulator) system which 

<,
serves ·to ~ressuriz! and lock out the cyclic ac­
ua~rs, as well as increase the amount of irre­
ersibility in the cyclic system, if both hydrau­

h~ systems should fail. Components of this cy­
chc emergency system· include a pressure oper-
ated lock-out valve and a small, spring loaded 

~accumulator, with necessary fittings, tubing 
~d check valves. 

6-48. Operation - Hydraulic Systems (UH-11 Ser­
ial No. 64-14101 and su&aequentJ. 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 
vyith a full flow pressure of 2140 psi. Pressui,; 
Ime 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 
fro!fl the ~ole!loid valve energizes a pressure 
switch which 1s set to break the circuit to the 
pressure warning light on the caution panel a't 
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 c~ntrol cylinder is furnished only 
from hydraulic ~uh-system No. 2 solenoid valve 
on UH-lB helicopters Serial No. ~14101 
through 65-12744 and 65-12772. On UH-lB heli­
copte~ Se_rial No. 66-491 and subsequent this 
function 1s 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 p~ssage, 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. Tesfing- Hydraulic Systems (UH-18 Serial 
No. 64-14101 tltrouglt 65-12744 and 65-127721. 
The test equipment shall consist of a thorough­
ly clean portable hydraulic test unit serviced 
to _use hydi:aulic oil (item 3, table 1-1>'. The test 
umt shall mclude a ten micron filter to filter 
all oil leaving the test unit. The unit shall be 
capable of producing pressure to 2300 psig and 
sh~l have a flow rate of at least six ·gp~. 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: 

6-15 
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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. 
9. 

10. 
11. 
12. 
13. 
14. 

Module Assembly, System No. 1 
Pump, System No. 1 
Anti-Torque Cylinder and Support 
Vaive - Check 
Valve - Pressure Reducing 
Pump, System No. 2 
Check Valve, System No. 1 

?.04076-58 

Figure 6-7. _ffydroulic installation (UH-18 serial no. 64-14101 tftru 65-12744 and 65-127721 
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1. Pump 
i. Relief Valve 
3. Reservoir 
4~ Ground Test Connection 
5. Pressure Switch to CAUTION Panel 
6. Module Solenoid Valve 
7. Module 
8. Check Valve 

9. Pressurized Cyclic Lock-Out Valve 
and Accumulator 

10. Cylinder Assembly 
11. Cylinder Assembly 
12. Irreversible Valve 
13. Pressurized Collective Lock-Out 

Valve 
14. Solenoid Valve 
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~ PUMP CASE DRAIN 
c::::::J VE!'-

© 
15. Socket and Plug Assembly 
16. Nipple and Pressure Cap Assembly 
17. Drain Valve 
18. Collective Accumulator 
19. Gage 
20. Air Charge Valve 
21. Armament Connections 
22. Solenoid Valve 
23. Relief Valve 204071-71 

Figure 6-78. Hydraulic system schematic lUH-18 serial No. 66-491 and subHquentJ 
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.... ~•: ....... --~-: .. -·;,,,:_·:.­... ......-~., .. ::, ...... 
Reservoir, System No. 1 ... ,,·•:-:.-:;ii;/;;;;;if!_?.!:.--······ ) 
~:~:

0!1"~s::~~;,1 ::t!m N::::t: .. -······· I 
4. Module Assembly, System No. 2 
5. Relief Valve 

.. ,·, 6. Check Valve ~··· 
7. Pump, System No. 1 111//,,,,,, 
8. Pump. System No. 2 ,,,,,,,,,, 

lll,lll,III

,,,,,,, 

14 9. Cyclic Cylinder Assembly 
/" 1 10. Air Valve (Nitrogen) 

~ / ,~. .. 11. A!r Pressure Gage (Nitrogen) 
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® / , · • ............ 12. Accumulator 
.,,,,,

1
;;,~:,,,,;,,,:;;;;;;;;;;;;;;;;;;;;;;;,,,,,,,,,,,,, 13. Accumulator Drain Valve . 

14. Nipple and Pressure Cap Assembly (Coupling Half - Drain Valve) 
15. Sc-ck and Plug Assembly (Coupling Half - Reservoir) 
16. Pressurized Lock Out Valve 
17. Anti-Torque Cylinder 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 
25. Anti Torque Cylinder ~04076-69B 

figure 6-7C. Hydraulic Jnstallalion IUH-18 Hrial No. 66-491 and 1ult1equentJ 
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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 t.o 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 with re-

l ducer. Cap or cover ports in cylinder (25, figure 
6-7C) 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. 

6-181 

(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: 

(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 t.o 400 psig. 

(S) Test single system operation as fol­
lows: 

(a) With pressure in systems at 1475 t.o 
1525 psig, shut off System No. 1 by use of 
switch on console. System No. 1 warning light 
shall come ON. 

(b) Operate cy~c and collective con­
trols. Operation shall be smooth and poaitive. 

(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, collective and tail 
rotor controls. Operation shall be fully pow­
ered, smooth and positive. 

Note 

When testing System No. 2, tail rot.or 
controls are not powered by hydraulic 
pressure and will require more force 
to operate. 

(4) Connect Sys~m No. 1 to test µnit 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. 
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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. 

Note 
Correct accumulator precharge is 
mandatory for proper operation of 
secondary collective power. 

(8) Check accumulator (12, figure 6-7 A) 
for proper pressure as follows: 

(a) Connect reservoir drain hose cou­
pling half (15) to drain valve coupling half 
(14). 

(b) Depress drain valve (18} 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, ref er t;o .trouble shoot­
ing, paragraph 6-50, for corrective 
action. 

(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 
with nitrogen (item 325, table 1-1) to correct 
pressure, using 650 psig to 850 psig supply 
pressure. 

INDICATION OF 
TROUBLE 

Hydraulic oil leaks 

PROBABLE 
CAUSE 

Worn gaskets or. 
seals 

( e) If indicator is in yellow area, ABOVE 
green area, drain excess pressure until indicator 
is in green area. 

Caution 
Precharge accumulator during heat of 
the 'day, only, to prevent overcharg­
ing due to thermal expansio~. 

(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, remove gages, I 
replace filter element in both module assemblies. 
Refill hydraulic systems, using test unit. Bleed 
systems in accordance with instructions in para­
graph 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 $hoofing ""7 Hydraulic Systems fUff-
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 0f .the following chart. 

CHECK FOR 
TROUBLE 

CORRECTIVE 
ACTION 

Replace gaskets 
or seals 

Caution 
Do not tighten leaky ftareless fittings. 

Leaky fittings Disconnect 
tube assembly 
having leaky 
ftareless 
fitting. Inspect 
for evidence of 
improper tightening, 
pr~sence 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 
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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 flat), 
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 3, 
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 PROBABLE CHECK FOR CORRECTIVE 
TROUBLE CAUSE TROUBLE ACTION 

_Module pressure Replace pressure 
switch inoperative .switch. 

Collective stick Springs on collective 204-076-318-1 spring 
will not stay in servo actuator mis- is the heavier of two 
position located springs used and shall 

be located in the top 
position between clip and. 
nut on 204-076-005-5 
hydraulic cylinder 
assembly. On the 
204-076-005-9 assembly, 
the spring is positioned 
between clip and_ lower 
bracket. Ref er to 
paragraph 9-17 or 9-22 
for adjustment 
instructions. 

Controls do not Sticky servo control Replace faulty servo · 
operate smoothly • valve actuator 

Servo valve requires Replace servo 
more than 12 ounces actuator 
to operate 
Servo valve motoring Adjust in accordance I with instructions in 

paragraph 6-76. 

Hydraulic system Pwr.p generates Rep,ace pump 
too hot excessive pressure, 

higher than relief 
valve cracking 
pressure 

Relief valve Check with hydraulic Replace module 
cracking pressure test stand 
set lower than 
system pump 
pressure 

Servo actuators Air in servo Cycle controls through 
chatter when actuators full stroke 10 times ·' 
moving e<>ntrols with more than 850 

psi pressure applied 
to eliminate air. 
Some chatter is 
normal in the 
directional servo 
actuator when rotor 
is not rotatinc; 

Servo actuator Adjust bearings 
mounting bearings 
loose 
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INDICATION OF PROBABLE CHECK FOR CORRECTIVE 
TROUBLE CAUSE TROUBLE ACTION 

Any looseness in Replace cylin~er 
hydraulic cy'linders 

Hydraulic control Circuit breaker not Close circuit 
switch ineff'ective pushed in 

Solenoid valve not Connect wiring 
connected 
Improper electrical Repair or replace 
wiring 
Solenoid valve not Replace with new 
functioning properly solenoid valve 
Check valve located Remove and install 
at hydraulic pump properly 
pressure port 
installed backward 

Excessive feedback Air in servo actuator Turn hydraulic system 
or ON and cycle the 

System has not been cyclic controls, col-
bled lective control, and 

tail rotor through a 
full stroke at least 
ten times to bleed 

Improperly adjusted Refer to para-
air from syst:em 

rotor graph 8-7. 

Note: The following items are peculiar to the hydraulic system incorporated in UH-lB heli­
copters Serial No. 66-491 and subsequent: 

Coupling halves 
in drain circuit 
cannot be con­
nected 

Accumulator will 
not hold pressure 
in green band of 
a-age . . 

Less than four full 
strokes of collective 
control ·available 

6-20 

Drain valve button 
has been depressed 
prematurely (before 
coupling halves were 
connected) 

Accumulator piston 
seal leaking 

Improper nitrogen 
precharge in ac­
cumlator 

Improper hydraulic 
fluid charge in ac­
cumulator 

If accumulator 
will not hold 
nitrogen pressure 
after charging 

Check 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 
necessary hydraulic power. 
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c. Attach lines to pressurized lock out valve, 
relief valve and tee fitting. 

6-71. Collective Pitch 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 - Collective Pitch Control Hydrau­
lic Cylinder (UH-18 Serial No. 64-14101 and sub­
sequentJ. a. Disconnect control tube (2, figure 
6-2) from hydraulic cylinder (1). Disconnect 
control rod (3) 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 to support assembly (7) and remove cylin­
der assembly from support. 

6-73. lnspection---Collective ,,tch Control Hydrau­
lic 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. (Refer 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. Adfustment - Collective Pitch Control Hy­
draulic Cylinder (UH-18 Serial No. 64-14101 and 
subsequentJ. a. Adjust cylinder and rod assem­
bly with clevis set at 2.19 inches. (See figure 
6-9.) 

(1) Adjust spring tension with 0.12 inch 
of threads showing above spring adjustment 
nut. 

Note 

When reverse collective system is in­
stalled on UH-lB Helicopters Serial 
No. 64-14101 through 65-9564 and 
65-12772, reverse position of top and 
bottom springs to balance the collec­
tive control. (See view B, figure .6-10.) 
UH-lB Helicopters Serial No. 66-491 
and subsequent springs have already 
been reversed. 

(2)· If motoring occurs in the collective 
controls during operation, correct as follows: 

(a) Add washers between top nut and 
top spring as shown in figure 6-10. · 

(b) Add washers in multiples of one until 
.:endency to motor stops. Do not exceed a maxi­
mum of six washers. 

b. Final adjustments of hydraulic cylinder 
will be made concurrent with rigging. (Ref er 
to paragraph 9-22.) 

6-77. Cyclic Control Hydraulic Cyllnclen 
(UH-1 B . 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 (ontrol Hydraulic Cylin­
ders (UH-18 Serial No. 64-14101 and subsequentJ. 
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 (tot and cap or cover openings to pre­
vent entrance of foreign material. 

d. Remove nuts and washers attaching cylin­
de1·s (8) to support assemblies (7 and 14) and 
remove cylinder assemblies from supports. 
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6-79. Inspection - Cycllc -Control Hydraulic Cyl­
inders (UH-18 Serial No. 64-14101 and subse­
quent). (Refer to paragraph 6-24.) 

6-80. lepair or leplacement - Cyclic Control Hy­
draulic Cylinden (UH-18 Serial No. 64-14101 and 
subsequent). (Refer to paragraph-6-25.) 

6-81. lnstallafion - Cyclic Control Hydraulic Cyl­
inden. (UH-18 Serial No. 64-14101 and subse­
quent). 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. 

::. 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, 
fisrure 6-2.) 

e. Connect lower control tubes (9) to control 
valves (10). 

f. Check rigging of cyclic control system. 
(Refer t.o paragraph 9-38 or 9-44.) 
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DIMENSION A 
Right Cyclic Cylinder Assembly 
Left Cyclic Cylinder Assembly 
Collective Cylinder Assembly 

TM 55-1520-211-20 

55.20 
54.95 
49.70 

,. I 

TORQUE 
800-1000 
lfil.-LB 

CHAPTEI 6 
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DIM A 

204076-5_7., 

Figu,e 6-9. Cylinder a11emltly dimensions tUH-18 ••rial no. 64-14101 and sultHquentJ 
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SPRING 
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EFF. 64-1'101 AND SUB. EFF. 6'-1' 1 01 Thrv 65-9 56' 
AND 65-12772 

20,-076-399-1 
SPRING---~ 

204-07 6-318-1 
SPIING-----,A;~ 

VIEW A 
CYLIC 

U.~-+--+-+-+---!'~ AN960-PD 1 0L 
WASHER 161 

,.__., ___ ..;;::i ... AN960-PD10 

WASHER 131 

EFF. 66-,c,1 1HIU 66-6'3 

VIEW C 
COLLECTIVE 

204-076-399-1 
SPRING----jillt' 

204-076-005-1 
SPRING----,~~ 

VIEW I 
COLLECTIVE 

EFF. 66-6'4 AND SUB. 

VIEW D 
COLLECTIVE 

Figure 6-10. Hydraulic control springs 
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6-82. Ad#uafment - Cyclic Control Hydraulic Cyl­
inders lUH-18 Serial No. 64-14101 and 1ubH­
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-Tall Rotor Control Hydraulic Cyl­
ln·de, lUH-18 Serial No. 64-14101 and 1ubH­
quentJ. (Refer to paragraph 6-36.) 

6-85. Inspection - Tail Rotor Control Hydraulic 
Cylinder lUH-18 Serial No. 64-14101 and 1ub1e­
quentJ. (Refer to paragraph 6-36.) 

6-86. Repair or Replacement - Tail Rotor Con­
trol Hydraulic Cylinder (UH-18 Serial No. 64-14101 
an·d 1ubHquentJ. (Refer to paragraph 6-37.) 

6-87. Installation -. Tail Rotor Control Hydraulic 
Cylinder lUH-18 Serial No. 64-14101 and aub1e­
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. lemoval - ,owe, Cylinder Servo Valves 
lUH-18 Serial No. 64-14101 and aubaequentJ. 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 ValvH 
lUH-18 Serial No. 64-14101 and 1ubHquentJ. 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 neceS&Uy 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. Ref er 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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Figure 1--6. Inspection and lubrication main drive shaft (Sheet 4 of 4J 
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O, 20 GREASE DEPTH r O. 30 FULL LENGTH 
OF SPLINES 

Figure 7-7. Orlv• 1ltaft 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. 
. (8) 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 ½ 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 Sltaft. 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 Rand 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). 

Note 
When a T53-L-18 engine is used to 
replace earlier engine models, or the 
L-13 engine is replaced by an earlier 
model, a different adapter must be 
used. T58-L-1A, L-5, L-9 and L-11 
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engines use adapter (Part No. 204-
040-630), bolt (Part 1' o. 204-040-681), 
and washer (Part No. 204-040-684). 
T53-L-11B and -13 uses adapter (Part I 
No. 204-040-812), bolt (Part No. 204-
040-813), and washer (Part No. 204-
040-814.) 

b. Insert adapter into engine shaft. Install I 
countersunk washers with recess next to bolt 
head. Install retaining bolt (7, figure 7-3) and 
key washer (8), with short tab of washers in 
adapter slot. Tighten bolt with 100 to 140 inch­
pounds torque, and lockwire head to outer tab 
of washer. 

Caution 
When installing driveshaft, be sure 
that coupling with cooling fins is at 
forward end, to reduce possibility of 
damage due to overheating in opera­
tion. 

Note 
On UH-lB Helicopters Serial No. 65-
9525 and subsequent, and on all earlier 
UH-lB Helicopters when modified; an 
interference tab is attached to the en­
gine inlet screen to prevent the drive 
shaft from being installed backward. 

c. 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. 

d. Install clamp sets (1, figure 7-3 )to secure 
each end of shaft as follows: 

(1) Carefully 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 7-8) 
with heads toward shaft rotation. 

a (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. 
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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 signs 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. (Ref er 
te 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 drive 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 gea£ 
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-iA) 
Tachometer Generator (UH-1B) 
')ii 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. 
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HYDRAULIC 

RING GEAR 
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MI\IN CASE 
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DRIVE:::---._: 
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TAIL ROTOR 
DRIVE 
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Figure 7-8. Typical transmission (UH-18 shownJ 

7-16. Transmission Mounts. (See figure 7-9.) 
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 
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and clean of oil contamination. Any 
boot that is ripped or cut should be 
replaced. · 

UJ 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. 

7-17A. Inspection - Mount Soots. Inspect mount 
boots for proper installation and deterioration. 
Any boot that is deteriorated, ripped or cut" 
should be replaced. If vibration, roughness or 
mount bottoming is noted, mount must be in­
spected for bond separation between rubber core 
and inner and outer sleeves using a 0.010 feeler 
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gauge. Any separation exceeding ¼ inch maxi­
mum depth for 1/a the circumference or if sep­
aration exceeds ¾, of an inch at any one point, 
the mount should be replaced. · 

Caution 

Exercise care in inserting feeler gauge 
to eliminate damaging rubber core. 

7-178. Installation - Pylon Brace. (See figure 
. 7-SA.) a. Position pylon brace (1) in channel 

(2) and bracket (8) and align holes~ 

b. Install attaching bolts, washers, and nuts. 

Note 

Be sure to install bolt ( 4) with head 
inboard· (towards transmission) as 
shown on figure 7-SA. Improper in­
stallation may cause damage to trans­
mission lower 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 
through a filter to a series of internal pass­
ages, external tubes, and manifolds which con­
stitute an oil pressure 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 mdica.tions are provided by a thermobulb 
and a pressure transmitter. A thermoswitch 
and a pressure switch will light caution panels 
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UH-18 REAR MOUNT DIAGRAM 

LIFT LINK AND PYLON MOUNT - TYPICAL FOR 
UH- lA MAIN MOUNTS ANO UH-I 8 FORWARD MOUNTS. 

Fuselage Beam 
Lift Link 
Transmission Support Case 

4. Spacer 
5. Retaining Bolt 
6. Shouldered Washer 
7. Mount Assembly 
8. Pylon Support 

10. Support Fitting 
11. Support Beam 
12. Protective Boot 
13. Filler 
14. Boot Support Bushing 
15. Mount Bolt 
16. Friction Damper 
17. Pylon Brace 

9. Fifth Mount 204040-33 

Figure 7-9. Tran1mi11lon pylon mounts and lift fink 
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TO 
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TO 
COOLER--..­
(UH-18) 

JET4l 

Q DISC . 

THERMAL VALVE 

• 

TM 55-1520-21 1-20 

JET 8 (UH-1B) 

JET 2 (AND TWO AUXILIARY 
JETS ON HU-1B) 

figure 7-10. 1:,ansmission oil system schematic 
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TEMP 
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7-45. Installation - Thermobulb. 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 - Thermoswitch. a. Disconnect 
electrical leads from thermoswitch terminal. 

b. Remove lockwire and unscrew thermo­
switch from oil manifold. Remove gasket. 

7-47. Inspection - Thermoswitch. a. Check ther­
moswitch for damage and serviceability. 

b. Inspect gasket for serviceability. 

7-48. Repair or Replacement - Thermoswitch. a. 
Replace thermoswitch if damaged or unservice­
able. 

b. Replace gasket if damaged or unservice­
able. 

7-49. Installation - Thermoswitch. a. Lubricate 
h;reads 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
bility. 

-52. Repair or Replacement - Oil Inlet Fitting. 
a. Replace oil inlet fitting if unserviceable. 

•

b. Replace gasket if damaged or unservice­
le. 

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. Ad/ustmenf - Trar,smission 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 possib1e 
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 replacement 
valve are clean and undamaged. Lubricate 
threads and 0-ring with transmission oil, and 
place 0-ring on valve. 

(3) Install valve in manifold. Lockw~re 
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 

7-29 
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shaft from an accessory drive gear train, and 
turns clockwise as viewed from drive end. 

7-.56. Deleted. 

7-57. Deleted. 

7-58. Deleted. 
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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. Removof-Tron1ml11ion 011 Pump Sueen. 
a. Drain oil sump as when removing pu.m 
(Refer to paragraph 7-06.) 

b. Remove lockwire from hexagonal plug 
head below cast legend "PUMP SCREEN." Re­
move screen assembly with gasket. 

7-61. Cfeonin9-Tran1mi11lon 011 Pump Screen. 
Wash with dry cleaning solvent, (item 302 
table 1-1). Dry with filtered compressed air. 

7-62. Inspection - Tran1mi11ion 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. lepair or lepfacement - Tran1mi11ion 
Pump Screen. Replace screen if torn or damage 

7-64. l11•HaHon - Tran1mi11ion Oil Pump Screen. 
L Place new gasket on screen assembly next 

to plus head. 
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(8) Install elbow, with nut and packing 
in drain port at bottom of cooler with elbo~ 
pointing to right. 

b. Position · cooler in bulkhead opening from 
aft side. Secure t.o 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 
..g-ainst support bracket (30). 

(2) · Install two bolts from right-hand side 
through support bracket (80) 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. 

(8) 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 . ~ront of valve assembly and inlet elbow OD 
top, right-hand side of oil cooler (32):. 

(5) Position clamp (34) on inlet fitting at 
t.op 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 
brackE:t (36) between clamp (84) and cooling 
fan with elongated hole in bracket positioned 
to . c~p. Attach bracket to cooling fan with 
ex1stmg hardware. Attach stiffener bracket 
(85) to clamp (34) with screw, washer and nut. 

Note 

Elongated holes in thermal vaive sup­
port bracket (30) and valve assembly 
stiffener bracket (36) 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 poBBibil­
ity of sump oil supply being taken 
into an unfilled external system. 

7-82. Main Rotor Mast. Themainrotormast 
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 planetary gear 
providing counterclockwise rotation as viewed 
from above. Splines on upper portion of mast 
provide mounting for main rotor and control 
assemblies. 

7-82A. ln·spection - Main Rotor Mast Atseml,fy. 
a. Inspect main rotor mast for pitting and 
scratches exceeding 0.010 inch in depth. 

b. Inspect mast sleeve assembly as follows. 

(1) Remove safe'tywire securing boot 
above collective sleeve friction assembly. Slide 
boot up mast to clear work area. 

7-33 
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- 204-011-450-5 
MAST ASSY 

MAX. OUT 
OF ROUND 

0.005 
0.007 

NOTE 
·Tee 3 to 4-tnch Micrometer 

Jtarrett No. 226 FL or 
equivalent) 1n 10 to 12 places. 

204-01~ ••I -w 
SLEEVE ASSY 

MAX. TAPER 
~ THIS AREA 
g O. 005 TO O. 007 

· 2040ll-141 

Figure 7-14A. Sleeve a11embly inspection criteria 

Note 

Permissible bond void · between mast 
assembly, P /N 204-011-450-5 and 
sleeve,· P/N 204-011-477-1, is ¼ inch 
depth around circumference of mast 
at each end. 

(2) Disconnect collective system boost cyl­
inder to collective lever push-pull tube. Move 
collective levers to expose sleeve. 

(3) Use soft carbon pencil to lay out ref­
erence marks 90° apart, four places, along en­
tire length of sleeve. 

( 4) Use standard three to four inch mi­
crometer to check sleeve for taper and out-of­
round over full length using reference marks. 
Maximum allowaWe taper or out-of-round is 
0.007 inch in areas shown, on figure 7-14A. 

7-82B. Repair or Replacement - Main Rotor Mast 
A11embly. If allowable tolerances permitted in 
paragraph are exceeded, replace mast assembly. 

7-83. Deleted. 

Pages 7-35 tltrouglt 7-36A Deleted 
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7.;.90_ Deleted. 
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7-91. Input Drive Quill. An input drive quill 
equipped with a freewheel coupling is located 
on aft side of transmission main ease section. 
Engine torque is transmitted through main 
drive shaft to this input quill, which drives 
transmission gear trains. Freewheel elut.ch in 
drive quill coupling operates automatically, en­
gaging to allow engine to drive rotor or disen­
gaging the idling engine during autorotational 
descent. 

7-92. Deleted: 

7-93. Inspection-Input Drive Quill. Inspect drive 
quill for security of mounting, evidence of oil 
leakage, damage and corrosion. 

7-93A. Repair or leplacement--lnput Drive Quill. 
a. Replace 0-ring packings on drive quill sleeve 
as necessary to prevent oil leakage. On UH-1B, 
also replace 0-ring packings as necessary on 
oil tube. 

b. Replace input drive quill as a complete 
assembly when quill does not meet inspection 
requirements. 

Page 7-38 Deleted. 
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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. Deleted. 

7-98. Inspection - Generator Drive Quill. a. In­
spect 0-ring packing for damage and service­
ability. 

I b. Inspect quill for damage or corrosion. 

7-98A. 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. 

7-99. Deleted. 

7-100. Deleted. 

7-101. H"raullc Pump and Tachom...,. 
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 tachom­
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 driv:en by an $,Ccessory 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. Deleted. 
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7-103. lnspedion - Hydraulic Pump and Tac#t­
ometer Drive 011111. Inspect drive quill for se­
curity of mounting, evidence of oil leakage, 
damage and corrosion. 

1
7-104. Repair or R~placemenf- Hydrau!lc Pu"!p 
and Tac#tom•ter Drrve Quill. Replace dnve quill 
as a complete assembly when quill does not 
mee• inspection requirements. 

7-105. Deleted. 
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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. Deleted. 

7-108. lnspecHon-Tall Rotor Drive Quill. Inspect 
quill for security of mounting, evidence of oil 
leakage, damage and corrosion. 

7-109. Repair or .Replacement-Tall Rotor Drive I 
Quill. 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 Coupling. 
Internal splines of coupling on tail rotor drive 
quill 1;1,re packed with grease during assembly.' If 
need occurs between normal overhaul periods, 
coupling splines can be repacked as described 
below. This procedure can be accomplished with 
drin quill in place on transmission, with drive 
shaft disconnected. 

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 position, 
reinstall springs, seal plate, and spiral lock­
ring. 

7-111. Deleted. 

Page 7-40A deleted. 
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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 surface, 
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 tail boom and vertical fin between 
hangers and gear boxes. 

7-113. Removal-Tail Rotor 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 
coupliq to disengage opposite end, and lift out 
shaft. · Remove other shafts aft of forward 
beariq hanger in same manner. 

Clamp set must be removed from 
both ends of shaft before removing 
either end of shaft from its mating 
curvic coupling to avoid coupling 
tooth 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 Rotor Drive Sh.afts. 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 t_he following conditions: 

( 1) Any crack. 

(2) Any sign of rivet failure. 

(3) Total indicated run-out, using dial in­
dicator and V-bloeks, 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 bol).ding 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 curvic I 
coupling teeth. There should be no radial play 
or back lash between mating teeth when fully 
meshed with V band clamp· removed. 

(6) Grooves worn by V-band clamp on 
shaft coupling · to extent that such wear pre­
vents proper clamping. 

(7) Surface damage of 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) 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 
"Ares A" or 0.004 inch in "Area B." 

(3) 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 surf ace 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 O.OlFi 
inch in "Area B." 

(5) Nonsharp dents are pennissib!~ to 
maximum depth of 0.020 inch in "Area A" anrl 
o 080 inch in "Area B." 

Note 

All dents should be carefully inspected 
for cracks, nicks, and scratches. No 
cracks permitted. Nicks or scratch~s 
shall . be within limits. Total depth of 
defect shall not exceed limits for dents. 

7-115A. · Inspection -Steel Tail Rotor Drive Shaff 
Clamps. a. Inspect clamps for distortion or 
burrs on clamping surface. 

b. Inspect length of welds. Minimum length 
should t>e 0.500 inch. 

c. Inspect clamp bolts for stripped or dam­
aged threads and self-locking nuts for service-
able condition. · 

d. Inspect spot welds for evidence of failure. 
· e. Steel clamps may be inspected by Mag­
netic Particle method; 
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7-115B. Inspection - Aluminum Toll Rotor Drive 
Shaff Clamps. a. Inspect bolt holes for wear, 
nicks and scratches. 

b. Inspect spot face, lug fillets and internal 
"V" groove for nicks and scratches in excess 
of 0.008 inch, and gouges or wear pattern ex­
tending into the fillet radius at bottom of in­
ternal "V". 

c. Inspect all remaining surfaces for nicks 
and gouges exceeding 0.010 inch. 

d. Aluminum clamps may be inspected by 
Fluore.c:icent Penetrant method. 

7-115C. Repair or Replacement - Toll Rotor Drive 
Shaff Clamps. Replace clamp sets which do not 
meet inspection requirements. (Refer to para­
graph 7-115A and 7-115B.) 

Note . 

Replace clamps as sets. Both halves 
of each set must be from same forging 
vendor and forging lot. 

Note 

Do not use intermix different part 
numbered nuts. All nuts used to install 
any clamp must have the same part 
number. 

7-116. Repair or Replacement - Toll Rotor Drive 
$faffs. a. Replace shaft if dented or bent or 
failure to meet inspection requirements (Re­
fer to paragraph 7-115). 

b. Replace shaft for 1088 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. 

d. Replace unserviceable clamp sets, bolts 
or nuts that fail to meet inspection require­
ments (refer to paragraph 7-115A or 7-115B.) 

7-117. Installation~ Tail 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 irldexed 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 through bolt type. 
Tap around outer surface . to seat clamp and 
recheck torque. 
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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 single-row 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 7-118.) 

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. 

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-
116.) 

d. Inspect bearing seal for leakage. 

~- Inspect hanger support,fitting, in place on 
tall 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; except for bearing P /N 204-040-
623-1. 

Warning 

Postively identify bearing before lu­
brication by the following procedure. 
Bearing P /N 204-040-628-1, SHALL 
NOT be lubricated. This bearing 
utilizes a special lubricant. Any at­
tempts to lubricate , this bearing will 
result in seal damage which is cause 
for bearing rejection. Bearing must be 
replaced. 

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. 

U.OIN. · I AREA A 
· I 

14.0 IN. 

AREA B AREA B 
-loo ~;r 00 

-o - ,.o - -
205040-9 

figure 7-18. Toll rotor drive shaft inspection diagram 

7-42A 
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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 dan,age 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'ta.l conditions (100 to 300 
hours). 

SECTION V, VI 

7-123. Repair or Replacement - Drive Sltaft 
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 Sltaft Hangers. a. Po­
sition hanger assembly, with flexible coupling 
forward, on support fitting. 

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. (Refer to paragraph 
7-117.} 

Section 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, wi'th 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 lox. 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-
118.) 

Caution 

To avoid damage 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 ·asaembly. DO NOT attempt 
to rel!love shims from mounting points. 

e. Remove oil level sight gage retaining 
ring, glass; O-ring, and indicator 'disc as re­
qµi~ed 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 .. bispect .oil filler cap for damage and 
serviceabl}ity. 

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 

Ref er 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. 

Caution 

Do NOT attempt to remove or change 
shims installed on tail boom under 
gear box, as any resultin~ misalig.n-
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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. 

Note 

Lockwire drain plug in accordance 
with paragraph 7-131, step b. 

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-:;l), to 0.12 inch deep over in­
ternal spline teeth, in same manner as for tail 
rotor drive quill coupling. (Refer 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. 

I 
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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 

I 
bolts evenly and lockwire. Lockwire left rear 
attachment bolt to left . forward attachment 
bolt. Lockwire right rear attachment bolt 
through drain plug to right forward attach­
ment bolt. 

c. Install drive shafts. (Refer to paragraph 
7-117.) 

d. On UH-lB," Serial No. 65-9416 and subse­
quent helicopters, connect electrical wiring to 
chip detector. 

e. Service gear box with oil. 

7-132. Paclca9in9 Intermediate Gear lox. a. Clean · 
and dry gear box in accordance with Specifi­
cation MllrP-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 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 rolt and nut. Tighten nut suffi­
ciently to insure r moisture-vapor proof clos­
ure. 

Section VII -Tail Rotor Gear Box 

7-133. Tail Rotor Gear Box. A g e a r box 
at top of tail boom vertical fin provides 90 de­
gree change in direction of drive and 2.6:1 
speed reduction between input drive shaft and 
its output shaft on which tail rotor is mounted. 
(;ear box consists of mating input and output 
gear quill assemblies set into 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-lB, 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. lemovaf-Taif lotor Gear lox. a. When 
replacing any gear box, unless COJldition 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 fiil structu~ 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. (Ref er to 
paragraph 7-113.) 

f. On UH-lB, Serial No. 65-9416 and subse­
quent- helicopters, disconnect electrical wiring 
and remove chip detector. 
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g. Detach gear box from support c.asting 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 spaceni on two 
opposite studs to secure input gear quill in 
c.ase 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 permit solvent or dirt to be 
forced into flexible coupling by use of 
compressed air. 

7-136. Inspection -Toil Rotor Gear Box. a. In­
spect gear box case for cracks and 'damage. 

b. Check oil filler cap and O-ring packings 
· for St!rviceability. 

c. Inspect magnetic insert for steel particles 
as indication of gear or bearing wear. 

d. On UH-lB, 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 
Bcur. a. Replace gear box if cracks are found 
in the tail rotor gear box case. 

b. Replace unserviceable oil filler cap or 0 
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 -Toil 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 -Toil 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 rotor. (Refer to para­
graph. 9-69.) 

f. On UH-lB, 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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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 speciai 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-lA). 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 lUH-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 21700 rpm and coll~ 
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 
% inch of track (for all rpm). Blade -trim 
tabs have no effect on track a't 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 a. Check blade I 
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. T() 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 T101422 tool when adjusting trim tabs. 

e. After the proper tab setting · has been 
achieved based on ground track fly helicopter 

1-1 
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1. Stablllzer Bar 
2, Mixing Lever 
3. P1 tch Link 
4. Main Rotor Retaining Nut 
5. Washer 
8. Lock 
7. Drag Brace Bolt 
8. Pitch Horn 
9. Core Set 

10. Mast 
11. Blade Retention Bolt 
12. Drag '3race 

TM 55-1520-211-20 

All three bolts passingtbrougbpltch 
link are bigb tenall, close tolerance 
bolts. Install with a minimum of two 
steel washers under the bead and 
under the nut. Torque 80-100 inch­
pounda. Check torque after first ten 
hours.· 

204200-6 

fi9ure 8-J. Main rotor assembly IUH-JAJ 
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figure 8-2. Tracking main rotor blades (UH-1AJ 

through the operational speed range. If a ver.­
tical 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 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 

~ndition becomes worse remove tat>e and in­
~~ll 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 
tum 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. 

8-3 
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8-3A. Troubleshooting-Main Rotor Group. 
(UH-1 A). Indications of troubles and their cor­
rections are as follows. 

INDICATION OF 
TROUBLE 

1 :1· Lateral vibration 
approximately five beats/ 
second 

1 :l Vertical vibration 

PROBABLE 
CAUSE 

Spanwise out of 
balance 

Chordwise out of 
balance 

Stabilizer bar out 
of balance 

· a. In hover and forward Rotor out of track 
flight 

b. In forward flight, but Climbing blade 
not in hover 

2: 1 Vibrations approximately Transmission mounts 
10 beats/second deteriorated 

Collective pitch control 
forces not normal in 
cruise (Boost · off) 

Rotor rpm high or low in 
autorota tion 

Loose or worn drag 
brace bolts or 
elongated holes 

Incorrect counter­
weights on rotors 

Minimum pitch blade 
angle incorrect 

CORRECTIVE 
ACTION 

Dynamically balance with 
weight in blade bolt 

Dynamically balance by 
sweeping blade 

Balance stabilizer bar 

Track rotor blades 

Compare high and low rpm 
track and adjust 

Replace mounts 

Replace bolts or components 
having elongated holes. 

Adjust counterweights 

Adjust both pitch control links 
(increase or decrease length of 
both links equally) 

Note 

Due to the irreversible valYes incor­
porated in the boost system improp­
erly adjusted counterweights may not 
be evident for fixed collective control 
positions. 

8-4. Checlcing Main lotor Counterweight Adiust­
ment lUH-1AJ. At approximately 60 knots I.A.S. 
in cruise flight with hydraulic boost off the 
collective control should have a neutral or light 
force between 15 and 20 pou,nds of engine 
torque. Above 20 pounds torque collective shall 
become increasingly negative. and below 15 
pounds torque it shall become increasingly 
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. 

8-5. Counterweight Limits (UH-1AJ. A maxim 
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. 204-010-190-8 
-7 and -9. 
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8-6. Removal - Main Rotor Hub and Blade As­
sembly (UH-1 AJ. a. Remove pitch links and in­
stall grip positioning links, T101348, to hold 
grips 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 .retaining nut (4) using wrench 
T101358. 

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 H~b and Blade As­
Hmbly (UH-1AJ. 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. 

204010-58 

.Figure 8-3. Grip position lin·lcs Installed (UH-1AJ 

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 
niast to prevent damage to threads on 
mast. 

d. Install washer (5) and nut (4). Torque 
nut 520 to 780 foot-pounds using wrench 
Tl01358. 

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 
480 to 600 inch-pounds. 

8-4A 
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. 1. Counterweight 
2. &lpport 
3. Blade Bolt 
4. Clevis 
5. Bolt - Drag Brace 
8. Drag Plate 
'I. Shim 
8 .• Blade 
9. · Nut . 

10. Grip 
11. Grip Fitting 
12. Drag Brace Assembly 

204010-31 

Figure 8-4. Main rotor hub and blade assembly WH-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. 
Torquejam-nuts on link assembly 480 to 600 
inch-po"_nds. 

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-l0). 

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-lAJ. 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 refer to 
following paragraph b. 

8-5 
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b. Cut safety wire and remove lock screws 
(View A). Screw support out of blade bolt. 

c. '..h0move 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. &par 
8. Skin 
9. Trailing Edge 

10. Trailing Edge Strip 
11. Stainless Steel Leading Edge 

cp 

d. Raise tip of blade ·mtil 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 
IUH-1AJ. ·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 IUH-1 Al 
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-12. Painting· - Minor Refinish - Main Rotor 
lades (UH-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
ige to the blade .shell. Use the least amount of 

int 'possible to adequately protect the blade 
and to disturb the blade balance as little as 
possible. 

a, D~grease with aliphatic napntha (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 

-

emical conversion coatings from areas to be 
finished, using abrasive cloth (item 403, 
ble 1-1). 

I 

d. Repair adhesive fairing (adhesive squeeze-
1out 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 
pa.ting (item 317, table 1-1). If not available, 

e commercial metal-prep ( alcoholic-phospho-
1c acid) or a 10 percent solution of chromic 

acid. 

•

g. Dry and c;ot:an prepared surfaces thor­
ghly. 

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). 

(3) On outer six inches (top and bottom) 
of blade, apply or1.e· 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 

8-9 
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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. 

I 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 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. 
8-14. Preparation for Storage or Shipment--Main . 
Rotor Blades IUH-1 AJ. The foil owing instructions 
cover storage or shipment of main rotor blades 
in either cardboard or metal containers. 

Caution 
Immediately upon removal of a blade 
or blades, the a s s e m b 1 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 historical records. 

a. Clean and dry each blade assembly in ac­
cordance with Specification MI~P-116. 

b. Apply corrosion preventive. c om p o u n d 
(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 lo­
cations 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: 

8-10 

(1) Secure contours to blade assembly. 
(2) Place blade asse:nbly and contours in 

container with 12 eight unit bags and one four 
unit bag (total 100 units) of desiccant (item 
316, table 1-1). 

(3) Band container shut with one-h 
inch steel bands. 

e. For storage or shipment in a met.al con­
tainer proceed as follows: 

(1) Secure blade a s ·s em bl y to shock 
mounted support in cont.ainer 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 should 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-lA). The main 
rotor hub is a common yoke which attaches the 
main rotor blades, through the blade grips, .....-­
the main rotor mast. 
8-16. Removal--Main Rotor Hub IUH-1AJ. a. Re­
move main rotor hub and blade assembly. (Re-
fer to paragraph 8-6.) 

b. Remove main rotor blades. (Ref er to para­
graph 8-9.) 
8-16A. Cleaning - Main Rotor Hub IUH-1 AJ. 
Flush pillow block bearings as follows: 

a. Remove pillow block reservoir. 
b. Pump oil (item 2, table 1-1) into one oil 

inlet hole of pillow block bearing cup until 
clean oil emerges from the opposite hole. Move 
the main rotor blades so that trunnion rotates 
in pillow block bearin~ while pumping oil into 
the bearings. 
8-17. Inspection - Main Rotor Hub IUH-1 AJ. a. 
Maximum allowable play in 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 directio 
and 0.020 inch in the radi~l direction. 

c. Inspect blade retaining bolts for loss t. 
dry film lubricant (bare m et a I exposed), 
pitting; and fretting corrosion. If inspection 
of blade retaining bolts reveals damaged a~ 
replace bolts. W, 
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·d. Inspect for scrat.ches which have a maxi­
mum depth 9f 0.002 inch. Such scratches are 
perm!tted, but ~hall 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 arty 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 
do not exceed a· maximum depth of 0.010 inch 
and ~ maxim~m 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 excf:'ed 0.035 inch. 

g. Inspect all bearings for damage and free­
dom in race. 

Note 

Maximum allowable radial -and axial 
play in the lever assembly bearings is 
as follows: 

P/N 
BR5R 
AN 201KP6A 

Radial 
0.010 
0.010 

Axial 
0.007 
0.010 

8-25. Repair or Replacement-Stabilizer Bar (UH-
1 AJ Replace all parts that do not" meet inspec­
tion rrquirements. 

8-26. Installation :- Stabilizer Bar (UH-1 Al. 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 hornr (8) 
and stabilizer bar mixing levers (2). 

Caution 

All three bolts passing through the 
pitch link (3, figure 8-1) are hign te~-

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. Refer to paragraph 8-33 for instructions 
relative to adj us ting damper control tube. 

8-27. Stabilizer Bar Dampers (UH-lA). 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 contr-0llability 
of the helicopter. 

8-28. Removal - Stabilizer Bar Dampers (UH-1 Al. 
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. 

cp 

1. Damper Assembly 
2. Adapter Bolts 
3. Adapter 
4. Damper Mounting Bolts 
5. 0-Ring 
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 Bar Dampers (UH-
1 Al. Inspect dampers for damage, security, leak­
age and proper timing. 

8-30. Repair or Replacement - Stabilizer Bar 
Dampers tUH-1 AJ. a. Replace all dampers that do 
not meet inspection requirements. (Ref er to 
paragraph 8-29.) 

b. Replace dampers that cannot be adjusted. 
(Refer to paragraph 8-33.) 

10 

,i:~ .• r.. ••.. J I 
I •··-----J 

204010-26 

Figure 8-7. Stabilizer damper and adapter assembly tUH-lAI 
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8-31. Servicing - Stabilizer Bar Dampers (Part No. 
204-010-9001 (UH-1AJ. 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 spft spot which will be felt when di­
rection of rotation is changed. 

e. RepiHCe valve (9). Position damper as in­
stalled on the ship. Remove filler plug and check 
fluid level. Fluid level should be even with boir 
tom of plqg 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. lnst.allation - Stabilizer Bar Dampers (Part 
No. 204-010-9001 (UH-1AJ. Use two dampers of 
the same part number. 

a, If ·adjusting and timing is requll'ed 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. 

8-33. Ad#ustmen_t - Stabilizer Bar Dampen (Part 
No. 204-010-9001 (UH-1AJ. 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 damaff 
to plastic needle valve (9). 

b. · A:dj ust 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. 

(8) With stabilizer bar square to mast 
position lever arms (8) on nearest matching 
splines of damper wing-shaft. Ref er 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 swashplate 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 - Swasltplate and Collective 
Sleeve (UH-1 Al. 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 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 

CAUTION 

CHAPTER 8 
SECTION II ; 

Use bigb tensile, close tolerance bolt 
with a miQimum. of four steel washers 
placed as illustrated. Torque to bigb 
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. (Refer 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 girnbal 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 - Swashplate and Collective 
Sleeve tUH-1 AJ. a. Inspect for maximum allow­
able wear looseness across girnbal 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. 

1'he 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 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. 

8-37. lepair or leplacement - Swashpla,. and 
Collective Sleeve (UH-1 Al. Replace all parts that 
do not meet inspection requirements. (Refer 
to ~agraph 8-36.) 

8-38. Installation - Swashplate and Collective 
Sleeve tUH-1 AJ. The swash plate 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. (Refer to paragraph 8-32.) 

g. Install 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 (UH-lAI. 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. 

-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 
CUH-1 Al. a. Refer to paragraph 8-35. Perform 
steps a. through d. 

b. Remove nuts, washers, spacer (3, figure 
8-9) and bolts attaching collective pitch levers I 
(1) to swashplate support (6) and to each 
other. Keep all 1()9Se parts, including shims (5) 
together for use in reassembly. 

c. Cut safetywire and remove four screws 
attaching each bearing and housing assembly 
(8, figure 8-9) to lower end of collective sleeve I 
(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 
CUH-lAI. 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 Al. If inspection requirements 
(refer to paragraph 8-42) are not met request 
assistance from higher maintenance level. 

8-44. Installation - Scissors and Sleeve Assembly 
(UH-1 Al. 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. 

8-17 
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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 rot&tion. Installation should be 0.000 
to 0.002 inch tight. 

8-45. Preparation for Storage or Shipment - Sci1-
1ors and Sleeve A11embly (UH-1AJ. The follow­
ing steps cover procedure for installing scis­
sors and ideeve 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 815, table 1-1) to bushings and exposed 
non-plated steel surbtces not in contact with 
bearings. 

c. Apply grease (item 13, table 1-1) to all 
bearings and grease fittings. 

d. W1'ap 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 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 cont.ainer. 

h. Place rubber gasket on lower half of con­
tainer and lower lid on container into 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 I 
maximum of 0.010 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. 



TM 55-1520-211-20 

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 8-9. Collective pitch levers (UH-1 AJ 
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g. Bearing 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 0.0085 
inch radial and 0.017 inch axial maximum al­
lowable wear limits. 

b. 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. 

8-47. MQin Rotor Hub and Blade Assembly 
(UH-1 B Serial No. 60-3546. through 64-
141 00). 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, connected to a common 
yoke through blade grips. The rotor as­
sembly is attached to the mil.St through a 
trunnion mounted in pillow blocks to provide 
a flapping axis and is secured to 'the mast 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. 

8-47 A. Trouble Shooting - Main Rotor I 
(UH-18). Indication of troubles and their cor­
rections are as follows. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

1 :1 Lateral vibration 
approximately five beats/ 
second 

1 : 1 Vertical vibration 
a. In hover and forward 

flight 

b. In forward flight, but 
not in hover 

2 :1 Vibrations approximately 
10 beats/second 

Collective pitch control 
forces not normal in 
cruise (Boost off) 

Rotor rpm high or low in 
autorotation 

8-20 

Spanwise out of 
balance 

Chord.wise out of 
balance 

Stabilizer bar out 
of balance 

Rotor out of track 

Climbing blade 

Transmission mounts 
deteriorated 

Loose or worn drag 
brace bolts or 
elongated holes 

Incorrect counter­
weigh ts on rotors 

Minimum pitch blade 
angle incorrect 

Dynamically balance with 
weight in blade bolt 

Dynamically balance by 
sweeping blade 

Balance stabilizer bar 

Track rotor blades 

Compare high and low rpm 
track and adjust 

Replace mounts 

Replace bolts or components 
having elongated holes. 

Adjust counterweights 

Adjust both pitch control links 
( increase or decrease length of 
both links equally) 



TM 55-1520-211-20 
C-9 

CHAPTER 8 
SECTION II 

8-48. Operational Check - Main Rotor Hub and 
llade Auembly (UH-18 Serial No. 60-3546 
through 64-141001. Run-up shall be performed 
by personnel authorized in accordance with 
AR95-18. 

a. Operate engine at 6600 rpm with a collec­
tive setting less than required to become air­
borne (about 16 psi). Note torque pressure 
readiiw. 

b. Set engine speed at 4700 rpm and collec­
tive the same as for 6600 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 
% 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 
tli1.e blades have been rolled into track at 4700 
rpm further rolling is not required. 

d. Increase engine speed to 6600 rpm with 
lcollective positioned as in step a. 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 M1ance 
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 reniove 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 seledina' one 
drag brace and sweep blade aft by one full 
turn on the drag brace. 

l-20A 
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1. Stabilizer Bar 
2. Mixing Lever 
3. Pitch Link 
4. Pitch Horn 
5. Mast 
6. Core Set 
7. Main Rotor Assembly 
8. Washer 
9. Retaining Nut 

10. Lock - Retaining Nut 

204011-2 

Figure 8-ro. Main rotor assembly (UH-rs Serial No. 60-3546 tltru 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. Clteclcing Main Rotor Counterweight Ad/ust­
ment (UH-18 Serial No. 60-3546 tltrouglt 64-
14100J. At approximately 60 knots I. A. S. in 
cruise flight with hydraulic boost off the collec­
tive control should have a neutral 01· light force 

8-,21 
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Figure 8-11. Tracking main rotor blades (UH-18 Serial No. 60-3546 t#rru 64-141001 

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 !!Teater when decreasing col­
lective pitch less counterweight is required. 
Refer to paragraph R-50 for allowable counter­
weight limits. 

8-22 

Note 

Due to irreversible valves incorpo­
rated in the boost system improperly 
adjusted counterweight may not be 
evident for fixed collective control 
positiQns. 

8-50. Counterweigltt Limits (UH-18 Serial No. 60-
3546 tltrouglt 64-141001. When using the 204-1 
011-172-3 counterweight bolt a maximum of 
one 204-011-173-3 counterweight and nine wash­
er type weights may be used on each side. Use 
AN960-1016 washers as required between coun­
terweight and retaining nut. Torque counter­
weight retaining nut 300 to 400 inch-pounds. 

8-51. Removal - Main Rotor Hub and Blade As­
sembly (UH-18 Serial No. 60-3546 tltrouglt 64-
141 OOJ. 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 
g.10). (Refer to paragraph 8-69.) · 

c. Cut lockwire and remove bolt a1ui lock 
(10) 
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Figur~ 8-14. Main rotor blade retention bolt extracting fixture (UH-18 Serial No. 60-3546 thru 64-14100J 

(2) Skin penetration in any area larger 
than _2.0 inches in d;ameter 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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MAINTAIN 2 INCH 
EDGE DISTANCE 
FROM DOUBLERS 

STA 
85 

STA 
110 

STA 
135 

STA 
160 

STA 
210 

Note 

No Penetration Repair 
Permitted In Hatched Area 

204011-113C 

Figure 8-15. Areas of repair - main rotor blades (U H-18 Serial No. 60-3546 thru 64-141 OOJ 

(7) Any corrosion that penetrates entirely 
through the skin. 

(8) Any blade that has reached maximum 
I service life or which 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 chordwise 
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 
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 touch the aluminum 
parts. 

Caution 

Damage exceeding the foil owing limits 
will require replacement of blade. 

8-26 

(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 Qf 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 st~.tion 165, running within zero and 
75 degrees of the chordline and not in excess 
of 0.004 inch in depth. 
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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. 
Use fingers to press tape in place. 

8-57. Emergency lepairs - Main lotor Blades 
(UH-1B Serial No. 60-3546 tflrougfl 64-141001. 
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. 

(3) 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 T3 alum­
inum, Specification QQ-A-355-T3 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-l). 

(6) Clean bond area on patch and blade 
with methyl-ethyl-ketone (item 309, table 1-1). 
Dry with a clean cloth. 

Note 

Area must be clean, dry and free of 
grease, oil and wax. 

(7) Apply adhesive (item 214 or 216, 
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 mner 
tube. Allow tQ 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 paragrap'1 8-58. 

c. One or more cracks developing and ex­
tending from a previously repaired- area are 
cause for immediate local scrappage _of blade. 

Note 

There is no limit as to the number of 
patches -within the designated repair 
areas except that no two (2) · patches 
may be on the same chord line and at 
least one-half inch edge distance must 
be maintained between patches. 

8-58. Painting --, Minor lefini1fl --- Moln lolol 
Blades (UH-1 B Serial No. 60-3546 tflrough 64-
14100J. Minor refinishing 'or main rotor bladea 
consists of reworking small areas containins 
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 0f 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 808, 
ahle 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 naptha 
or with filtered compressed air. 

Caution 

Do· not sand areas of bare metal. 

c~ Remove all surtace oxides and all aged 
chemical conversion coatings from areas to be 
reftn.ished, 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. 
Remove damaged fairing only. 

e. Wash blades with soap detergent (item 
812, 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 meta\-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 (0.0008 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 8.5 ·mils (0.0006 
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. 

8-59. ln1fallafion -Main Rotor Blades (UH-11 
Serial No. 60-3546 fhrou9h 64-141001. Installa­
tion of the main rotor blades shall be ac­
complished as follows. 

Note 
If drag braces ar,e ol)ce properly ad­
justed, blades are ·interchangeable 
without further adjustment. To avoid 
disturbing rotor balance, instalJ blade 
bolts in grips from which they were 
removed. 

After installing new. blades, it may be 
necessary to zero tHm tabs before 
tracking. 

a. Apply corroeion preventive (item 81&, 
table 1-1) to blade retention bolt baahinp in 
rotor grip and blade and to draa" brace and 
drag plate buahiq. Support hub auembly oa 
a st.and. Insert blade (2, ftpre 8-lS) into pip, 
observing color codina-, .Alip bolt holes and 
insert bolt (8) through grip and blade auembly 
from top side. Gently moving tip of the blade 
up and down while insertiq bolt will facili­
tate alignment of bolt holes. 

Note 
Foreign material or misalignment of 
bolt holes will result in damaged 
part.a. 

b. Support end of installed blade. Install nut 
(7), on blade bolt. Align drag brace clevis hole 
and blade drag plate hole. Install shims (1), 
between clevis 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. 
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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 Tl01414. Safety· 
nut (7) by installing a bolt through nut and 
blade bolt. 

e. Torque lower nut on counterw:eight bolt 
125 to 150 foot-pounds. 

8-60. Preparation for Storage or Shipment -
Main Rotor Blades fUH- 18 Serial No. 60-3456 
through 64-141001. The following instructions 

· cover storage or shipment of main rotor blades 
in either · cardboard or metal containers. 

Caution 

Immediately upon removal of a blade 
or blades, the assembly must be thor­
oughly cleaned, oiled, the retention 
and drag brace bolt toles 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 the 
proper container, along with the his­
torical records. 

a. Clean and dry · each blade assembly 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 h.oles. 

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 u follows: 

(lJ Secure contou!'II to blade asl!l~mbly. 
(2) P1ace blade assembly and contours in 

container with 12 eight unit bags and one 'four 
unit bag (total 100 units) of dessicant (item 
S16, table 1-1). 

(S) Band · container shut with . one-half 
inch steefbands 

e. For storage or shipment in a metal con­
tamer proceed as follows : 

(1) Secure blade· ass em b 1 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 contour& 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 h~b 
is a common yoke which attaches the mam 
rotor blades, through the blade grips, to the 
main rotor mast. 

8-62. Removal-Main Rotor Hub fUH-18 Seri~# 
No. 60-3546 through 64-14100.I a. Remove mam 
rotor hub and blade assembly. (Refer to para­
graph 8-51.) 

b. Ilemove main rotor blades. (Ref er to para­
graph 8-54.) 

8-62A. Cleaning - Main Rotor Hub fUH-18 Serial 
No. 60-3546 through 64-14100). Flush pillow 
block bearings as follows: 

a. Remove pillow block reservoir. 
b. Pump oil (item 2, table 1-1) into one oil 

inlet hole at pillow block bearing cup until 
clean oil emerges from the opposite hole. Move 
the main rotor blades so that trunnion rotates 
in pillow block bearings while pumping oil into 
the bearings. 

8-63. Inspection - Main Rotor Hub fUH-18 Serial 
No. 60-3546 through 64-141001. a. Maximum al­
lowable play in pitch _link uniyersal assembly 
bearings is 0.017 inch in the axial direction 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 direc­
tion and 0.020 in the·radial direction. 

• c. Inspect blade retaining bolts for loss of 
dry film lubricant (bare metal expo~ed), pitting, 
and fretting corrosion. If inspection of blade 
retaining b:olts reveals damaged area, replace 
bolts. . 

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 0.8730 
(2) Outboard drag brace 0.8721 
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e. Some seepage from the main rotor 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 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 surf ace 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 fc,llowing criteria define the limits of 
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 surface of 
blade tangs and drag brace tangs ( 4, . figure 
8-17) shall not exceed a maximum depth of 
0.060 inch. Lengths shall not exceed 1/2 of maxi­
mum tang width inboard of bolt hole; ½ of 
edge distance between bushing and edge of 
tang, and/or ½ of dimension. between inside 
and outside tang surfaces. 

(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. Repair or Replacement - Main, Rotor Hub 
(UH-18 Serial No. 60-3546 tftrougft 64-141001. Re­
place all parts that do not meet inspection re­
quirements. (Ref er 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 

2U401i-1:l0 

Figure 8-17. Allowable damage-main rotor grips 
tUH-18 Serial No. 60-3546 fftru 64-141001 

8-65. Installation - Main Rotor Hub (UH-18 Serial 
No. 60-3546 tftrougft 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 Shipment - Main 
Rotor Hub (UH-18 Serial No. 60-3546 tftrougft 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 surf aces. 

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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1-70. Inspection - Stal,lllzer lar fUH-18 Serial 
No. 60-3546 through 64-141001. a. Inspect cen­
t:erframes 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 8-17A. 

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. 

e. 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. (Refer to paragraph 
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 
serat.ch, it shall be removed, without 
causing any damage to the .surface 
of the eenterframe, before the scratch 
is given corrosion protective treat­
ment. 

B 

MAX, DEPTH OF REPAIR (SCRATCHES OR HICKS): 

AREA A, BoR C: 0.0101H. 
OTHER AREAS: 0,035 IH. 204011-1.32 

figure 8-17A. Stal,lllzer l,ar mixing lever repair 
limit• fUH-18 Hrial no. 60-3$46 tltru 64-14100) 

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 0.5 inch. 

f. Inspect all other areas of the centerframea, 
mixing levers and supports for scratches and 
dents. Maximum depth of such damage shall 
not exceed 0.036 inch. 

g. Inspect all bearings for damage and free­
dom in race. 

Note 

Maximum allowable radial and axial 
play in the lever assembly bearings is 
as follows: 

P/N 
BR5R 
AN 201KP6A 

Radial 
0.010 
0.010 

Axial 
0.007 
0.010 

8-71. Repair or , lfeplacement - Stabllizer lar 
fUH-11 Serial No. 60-3546 tltrouglt 64-14100). a. 
Replace all parts that do not meet inspection 

. requirements. 

8-72. Installation - Stal,illzer lar fUH-18 Serf al 
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. Removal - Stabilizer Bar Dampers fUH-18 
Serial No. 60-3546 through 64-14100.1 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 fUH-18 
Serial No. 60-3546 through 64-141001. Inspect 
dampers for damage, security, leakage and 
proper timing. 

8-76. Repair or Replacement - Stabilizer Sar 
Damperi fUH-18 Serial No. 60-3546 through 64-
141001. a. Replace all dampers that do not meet 
inspection requirements. (Refer ·to paragraph 
8-75.) 

b. Replace dampers that cannot be adjusted. 
(Refer to paragraph 8-79.) ' 

1
8-77. Servicing - Stabilizer Bar Dampers fUH-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 retainer ring (3, figure 8-
18). 

b. Install four adapter bolts (3, figure 8-18), 
washers and nuts and torque evenly. 

c. Install lever arms. (Ref er to paragraph 
8-79.) 

d. Attach control tubes to lever arms. (Re­
fer to paragraph 8-79 for adjustment of tubes.) 

1-79. Adlu•tment -Stabilizer Sar Dampen IUH-
18 Serial No. 60-3546 through 64-141001. L To 
adjust damper lever and wingshaft of damper, 
Part No. 204-010-937, position wingshaft to tine 
up pin (11, figure 8-18) with mark on cam (10) 
outside diameter as seen through window. J.&;. 
semble lever (6) to wing-shaft horizontal to 
closest spline tooth. Connect damper linb to 

~ 

stabilizer bar and damper lever. Position st. 
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 m~ureJhe time required for 
the ·pin to return and contact the flat surface 
of the cam. Time for th.e- 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 Collective Sleeve (UH-
1 B Serial No. 60-3546 thn»ugh 64-14100). 

· The swashplate and collective sleeve assembly 
encircles the mast at the top of the transmi• 
sion. The SWJIShplate 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 ot the swashpla.te, 
and through a system of linkage the position 
of the rotor is mechanically changed. A mov. 
ment of the collective pitch lever actuates the 
collective sleeve within the swashplate ·and 
transmits collective control to the rotor hub. 

8-81. Removal-Swa1hplate and Collective Sleeve 
tUH-18 Serial No. 60-3546 through 64-141001. a. 
Remove main rotor hub and blade assembly. 
(Refe1 to paragraph 8-51.) 

b. Remove stabilizer bar dampers and adapt. 
er. (Refer to paragrap~ 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 Bolts 
3. Retainer Rings (2) 
4. Adapter 
5. Damper· Mounting Bolts 
6. Lever Arm 
7. Retainer Ring 
8. Filler Plug. 
9. Orifice Timing 

10. Cam · : 
11. Pin 

20.-010-937-1 

figure 8-18. Sabilizer damper and adapter assembly lUH-18 serial No. 60-3546 thru 64-14100) 
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1. Damper Control Tube 
2. Damper Arm 
3, Damper Mounting Adapte1 
4. Control Tube 
5. Cyclic Control Trunnion 
6. Case Cap 
7. Collective Lever 
8. Drive Link 
9. Boot 

10. ~al 
11. Retainer Rings 
12. Shim 
13, Bearing and Liner Assembly 
14. Stud 

2o4ol0-59 

figure 8-19. Mast controls IUH-18 Serial No. 60-3546 tltru 64-14100J 
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e. Disconnect the cyclic and elevat.or control 
~bes from trunnions (5) on the swashplate. 
Insert a piece of folded paper or cardboard in­
to each of the four gimbal support elevi<Jes 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 - Swaaltplate and Collective 
SIHve (UH-18 Serial No. 60-3546 tltrouglt 64-
141001. 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 nfoks. burrs and scratches. 

e. 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 

nonnally . can be "feel checked" for 
roughness and ease of rotation. The 
trunnion bearings are preloaded int.o 
the cylinder portion of the trunnion 
with a 0.0005 inch tight t.o 0.0005 inch 
loose tolerance. They are tJie roller 
type, having two separated roller 
eases and angular faced il'lner 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 dMs not exist. 

'rhe 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 
ana the crosshead. 

8-83. Repair or Replacement - Swasftplate and 
Collective Sleeve IUH- 1 B Serial No. 60-3546 
tftrougft 64-141001. Replace all parts that do not 
meet inspection requirements. (Ref er to para­
graph 8-82.) 

8-84. Installation - Swaaftplate and Collective 
Sleeve IUH-18 Serial No. 60-3546 tftrougft 64· 
141001. The swashplate and support assembly 
and the scissors and sleeve assembly can be in­
stalled as an assembled unit, or as separate as­
semblies. The following steps cover procedure 
for installation of the assembled unit. For in­
stallation of the scissors and sleeve as a se~ 
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 ease cap (6, figure 8-19). 

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 
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 t.op 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 t.o 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 -
Swa1ltplate and Collective SIHve (UH-18 Serial 
No. 60-3546 tftrougft 64-141001. 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 315, table 1-1), to bushings and exposed 
nonplated steel surf aces not in contact with 
bearings. 

c. Apply grease (item 13, table 1-1) to an 
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 tUH-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. 

1-87. Removal- Sci11on and SIHve .A11embly 
(UH-18 Serial No. 60-3546 tltrouglt 64-141001. a. 
Refer to paragraph 8-81. Perform steps a. 
through d. 

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 Bcissors and sleeve as­
sembly upward and remove from mast. 

8-88. Inspection - Sci11on and SIHve .A11embly 
(UH-18 Serial No. 60-3546 tltrouglt 64-141001. 
Clamp dial indicator to mast with plunger :re& 
ing on the collective boot flange attaching bolt 
head. Rotate sleeve assembly and measure 
amount of play present. Maximum radial play 
allowed between mast an:d collective sleeve 
drive plate is 0.040 inch at point of measure­
ment. 

8-89. Repair or Replacement--Sd11on and Sleeve 
.A11embly (UH-18 Serial No. 60-3546 tltrouglt 64-
141001. If inspection requirements (refer to 
paragraph 8-88) are not met request assistance 
from higher maintenance level. 

8-90. Installation - Sci11or1 and SIHYe .bHmb 
lUH-18 Serial No. 60-3546 through 64-141001. 'lb 
following steps cover installation of scisaora 
and ~leeve assembly as a separate assembly. 

a. Lubricate splines of collective sleeve (7, 
figure 8-20) and carefully lower scissora and 
sleeve assembly over mast and i1.~t.o swar.hplate 
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 ro~tion,; End play of .088 to .0821 
inch is normal aud necessary between scissors 
and drive links. , 

CauHon 

Use high tensile, close tolerance bolts 
with a minimum of two steel washers 
positioned as shown · in figure 8-19. 
Torque to 120 to .146 inch-pounds, 
and retorque after first ten hours 
of operation. 

c. 'Position bearing and housing assemblies 

J 

b. Remove nuts, washers, spacers (S, figure 
8-20) and bolts attaching collective pitch levers 
(1) to swashplate support (6) and to each 
other. Keep all loose parts, including shims (6) , 
together for us~ in reassembly. 

(8, figure 8-20) to lower end of colleetive ~ 
(7) and install attaching screws. Safe · 
screws in vertical pairs. 
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1. Levers-Collective 
2, Pin 
a. Spacer 
4. Trunnion 
5. Shim 
6. swashplate Support 
7. Collective Sleeve 
8. Bearing and Housing 
9. Lever Bearing and Liner 

TM 55-1520-211-20 

Figure . 8-20. Collective pitch levers IUH-18 Serial No. 60-3546 tftru 64-14100) -
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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. Clean bore of liner bushing and outer race 
of bearing. Coat both sw_-faces 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 ( ~) between collective pitch 
levers (1) and''install bolts, washers and nuts. 
Torque bolts. Use feeler gage to measure cle.ar­
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 O.OOn 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 
bea;.·ing rotation. Installation should be 0.000 to 
0.002 "inch tight. 

8-91. Preparation for Storage or Shipment - Scis­
sors and Sleeve Assembly (UH-1 B Serial No. 60-
3546 through 64-141 00J. 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 p o u n d 
(item 315, table 1-1) to bushings and exposed 
nonplate<i steel surf aces not in contact with 
hearings. 

c. Apply grease (item 13, table 1-1) to all 
hearings and grease fittings. 

d. Wrap assembly in grease proof barrier 
material (item !i06, table 1-1) and secure with 
pressure sensitive ta)'C (item 402, table 1-1). 
Shape wrapper to contour of assembly. 

e. Place wrapped assembly into contoured 
hottom cushion of metal container, and align 
to fit the contour. 

f. Align top contoured cushion to fit assem­
bly an<l lower {nto place. 
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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 steps 
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 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 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 0.010 inch radial play and 0.030 I 
axial play. Some of these tube assemblies may 
be equipped with alternate rod end bearings, 
47-140-252-5. Tube. assemblies so equipped hav 
0.012 inch radial and 0.012 inch axial maxirnu 
allowable wear limits. 

f. Tail rotor pitch change link bearings have 
0.020 inch radial and 0.020 inch axial rnaximu~ 
allowable wear limits. W, 
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PROBABLE 
CAUSE 

CHAPTEI 8 
SECTION n 

CORRECTIVE 
ACTION ------------------------------------Vertical 1 : 1 

vibration 

Steady or intermit­
';ent 1 :1 vertical 

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 

Wor.n 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 

Worn drive link bearing(s), 
P /N 540-011-414 

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 

Replace if wear exceeds 
0.010 axial radial, or 
as necessary 

*Tests indicate that in some 
cases less than 0.010 may 
contribute significantly 
to this vibration. 

8-42A 



CHAPTER 8 
SECTION II 

INDICATION 
OF TROUBLE 

Sticking or inoperative 
dynamic s~ops 

Collective stick light or 
heavy in downstroke 

Slow control 
response 

High frequency 
vibration 

~lC\n rock 
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PROBABLE 
CAUSE 

Incorrect weight spring 
adjustment 

Sheared roll pin between lever 
and shaft or shaft and stop 

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 

Mount bolts bottomed or 
stripped 

Fifth mount 

CORRECTIVE 
ACTION 

Readjust weight spring 
tension 

Replace roll pin 

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 mf!t.al 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
oxiniately ten 
r second 

Rotor rpm high or 
low. in autorotation 
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PROBABLE 
CAUSE 

Pylon moimts deteriorated 

Low pitch blade angle 
incorrect 

CHAPTER 8 
SECTION II 

CORRECTIVE 
ACTION 

Replace mounts 

Adjust both pitch change 
links equally 

• Tests· indicate that wear at one bearing or co•nbined wear at these l~tions signiffoantly 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 
i2. Extension· 
13. Yoke 
4, Trunnion 

15. Beari~ Housing 
16. Pitch Hor.n 

® 
u L 

I 

USE GRIP POSITIONING 
LINKS (BOTH SIDES) 
(INSTALL FINGER-TIGHT 
MINIMUM TORQUE) 

l?/ 

2 

TORQUE 
150 TO 200 
FT-LB 

t'f:ijh_ TORQUE 

~~ :1tri.s2.s 
TORQUE ct) 
12.S TO 150 5 FT-LB 

~_,,./ 

4 

!SHIM FOR 
0.000 TO 0.00.S 
INCH CLEARANCE 

TORQUE 
12.S TO 1.SO 
FT-LB 

1
540011-8<: 

figure 8-22. Main rotor hub and blade assembly IUH-18 serial no. 64-14101 and 1ub1equenfJ 
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8-96. Operational Checlc -'- Main Rotor Hub and 
Slade Assembly (UH-18 Serial 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 8-23.) 

c. Make correction for any low-speed out-of­
track by shortening pitch change link of high 
blade. Turning pitch link barrel one fl.at will 
change blade track approximately % inch. 

I 
Tighten jam nuts on pitch change links and 
torque 650 to 800 inch-pounds. Repeat check 
and make further adjustments until low speed 
track is correct. Lockwire barrel to hole in 
banjo of each rod end. 

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 

I Tl01486 bender and T101485 bending gage. 
Change tab angle by orie degree for each 1/s 
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. Change tab angle by one degree for each 
¼ inch (approximate) track correction re­
quired, raising tab on low blade or lowering tab 
on high blade or adjusting tabs in a combina­
tion which keeps both tabs nearest zero posi­
tion. Maximum tab differential allowable is 14 
degrees. Repeat check and adjustments until 
track . is correct in ground operation. 

g. After the proper tab setting has been 
achieved, based on grouhd track, test fly heli­
copter throughout operational range. 

h. Test for smooth operation in flight. If a 
vertical 1/1 revolution occurs at high speeds 
(vibration will get progressively worse as speed 
increases), make further adjustments to refine 
trim tab settings. 

Note 
Above 100 knots as little as ½ degree 
change in tab settings can be signifi­
cant. 

i. Check for lateral vibrations due to rotor 
balance through full airspeed range. 

204010-42 
Figure 8-23. Jraclcing main rotor blades (UH-18 Serial No. 64-14101 and 1ub1equenfl 
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j. 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, 
inserted through plugged hole at top. Use 2.4 
ounces in bolt for each wrap of tape. 

I k. Correct chordwise balance by adjusting 
drag_ brace to sweep one blade aft. Loosen jam 
nuts enough to turn brace barrel one flat AFI', 
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 within the above limits, re­
move rotor hub and re-align. 

1. Check rotor rpm in auto rotation. (Ref er 
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-1B Serial No. 64-14101 and subse­
quentJ. 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 Tl01466 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 Tl01358 adapter wrench to remove 
retaining nut (8), with washer (9). 

c. Insta11 Tl01460 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, Tl01356, and 
suitable supports under blades. 

Caution 
Do not apply corrosion preventive com­
pound, cosmoline or any type of 
grease to the teflon bearings or in the 
area of the bearings on the 540 rotor 
configuration helicopters. This instruc-

.540011-7 

Figure 8-24. Grip positioning linlc (UH- 1 B Serial 
No. 64-14101 and subsequentJ 

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. 

8-97A. Inspection -Main Rotor Hub and Blade 
A11embly CUH-1B Serial No. 64-14101 and sub­
aequentJ. Inspect main rotor grip bearings for 
binding by leveling the main rotor and stabilizer 
bar, moving the stabilizer bar in either direc­
tion causing blade grips to change pitch, grips 
should operate smoothly and freely, any binding 
that occurs is cause for replacement. 
8-98. Installation - Main Rotor Hub and Blade 
A11embly (UH-1B Serial No. 64:..14101 and subae­
quentJ. a. Erect Tl01460 maintenance hoist on 
right side of engine deck, or provide other suit­
able hoist. 

Caution 
Tl01460 maintenance hoist has a steel 
support leg and is required for lifting 
DU Ill components. 

b. Check that Tl01466 grip positioning links 
are installed at pitch horns to hold blades at 
normal position until control linkage is con­
nected. (See figure 8-24.) 

c. 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. 
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d. Coat splines of mast (12, figure 8-21) and 
rote, .... hub trunnion (10) with corrosion pre­
ventive compound, (item 315 or 318, table 1-1). 
Place corie set (13) 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 

Rotot hub must be aligned carefully 
to avoid damaging m~t threads. 

- f. Install washer (9) and retaining nut (8) 
on mast. Use Tl01358 wrench adapter to 
tigaten nut to a torque of 550 to 780 foot­
'pounds. Install lock (7) engaged with nut 
splines and secured to hub trunnion by a bolt. 
Lockwire bolt head to hole provided in trun­
nion; 

g. Lift st.abilizer 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 (3) between stabilizer bar mixing 
levers (2) and pitch horns (11) according to 
applicable procedures below: 

(1) J;f 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 '-"<>tter 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. 
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(2) If using new pitch change links or if 
rigging is doubtful: Set each link t-0 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. · 

(3) 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 minus½) 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 (UH- 18 Serial 
No. 64-14101 and subHquent). 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 (6) with nut and 
washer. Use Tl01414 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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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 ex­
ceed 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 outboard 
7.0 inches of the doublers, the outboard 3.0 
inches of the grip plates, and the outboard 1.5 
inches of the drag plate. Acceptable voids must 
be sealed · with sealer (item 210, table 1-1). 
Unacceptable voids require blade replacement. 

8-101A. Emergehcy Repairs - Main Rotor llade1 
(UH-18 SerialNo. 64-14101 and 1ul11equentl. Main 
rotor blades receiving damage within the follow­
inf limits may be repaired and returned to 
service. 

Note 

Permanent repair or disposition of 
main rotor ·blades shall be accom­
plished ~t the earliest opportunity. 

a. Any damage penetrating the skin or in ex­
·cess of · manual limits and at least 2.0 inches 
from the doublers and outside of the hatched 
area shown. on figure 8-24A may be repaired 
provided the repair does not exceed 2.0 inches 
in diameter. "REPAIRS INBOARD OF STA­
TION 210 MUST BE INSPECTED FOR 
CRACKS DAILY." 

Note 

Dents may also be repaired. If dent is 
sharp, cut 01tt dent and patch. If dent 
is not sharp, · install patch only. 

b. If the blade is damaged within the limits 
of step a., above, it may be repaired in accord­
ance with · the following instructions. 

Note 

There is no limit as to the number of 
patches within the designated repair 
areas, except that no two patches may 
be on the same chord line, and at least 
½ inch edge distance must be main­
tained between patches. 

(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 
possible. · 

(3) 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 l~l). 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 T3 aluminum, 
Specification QQ-A-355-'1'3 or QQ-A-283-TG. 
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-ethyi-ketone (item 309, table 1-1). 
Dry with a clean cloth. 

Note 

Area must be clean, dry and free of 
grease, oil and wax. 

(7) Apply adhesive (item 214 or 216, 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 expelled. Blend 
out excessive adhesive. 

.(8) Patch may be held in place while cur­
ing with rubber bands made from inner tube. 
Allow to cure at 60°F or above until completely 
firm. (Adhesive will resist fingernail penetra­
tion.) 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. fingernail penetra­
tion.) 

(9) Refinish patch and adjacent area in 
accordance with touch-up procedures called out 
in paragraph 8-102~ 

c. One or more cracks developing and extend­
ing from a previously repaired area are cause 
for immediate local scrap page of blade. 

8-102. Painting - Minor lefini1lt - Main llotor 
8lade1 (UH-18 Serial No. 64-14101 and 1ub1e­
quentl. Minor refinishing of 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. 

a. Degrease with aliphatic naphtha (item 
308, table 1-1) or any good degreasing solvent. 
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Caution 
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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 compresse~ air. 
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e. Inspect miXing levers for score marks 
caused by upper end of CQntrol tube (4) . 

·1-108. lepair or · Replacement - Stabilizer lar 
fflH".' 11 Serial No. 64-14101 and aubaeq-.entJ. 

eplar.e all parts that do not meet inspection 
requirements. 

CHAPTII 8 
SICIION H 
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e. Install shims (2) on upper bolts between 
stop supports to obtain 0.000 to 0.005 inch 
clamp.up on mast. Tighten nuts with 75 to 80 
foot-pounds torque. 

d. Tighten nuts . on . lower through-bolts. 
Tighten two locating bolts to seat lower flanges 
of stop supports, and loekwire each bolt head 
to ·exposed shank of upper bolt between damper 
supports. 

8-115. Stabilizer Bar Dampen CUH-1 B Serial 
No. 64-14101 and subsequent). Dampers . 
are connected by link tubes · to stabilizer bar 
and are non-adjustable, being pre-set for re­
quired stiffness of action. A window is provided 
in each damper for visual cheek of timing by 

CHAnll I 
SECTION II 
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SEE A 
IL · 

SEE . ©-
DETAIL A I 

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 t I\T~U-

.. C/L 
. MAST 

DETAIL A . .. 

15. Low Friction Thrust Washer 
16. Drive I.Jnk · 

. 17. Low.er Boot' 
18. Scissors and Sleeve Assembly· 
19. Friction Sleeve 
20. Shoulder Washer 
21. Safety Washer 
22. Safety Washer · 
23. Anti-Drive Link 
24. Swast.,late and Support 
25. Bellcrank 
26. Support 
27. Collective Idler Bracket 

. . 

-@ 
~ts? ®-Q 
~ 

~;\~~ 
@- \ . 

' 12 Q 
----++--___..) 

14 

ts ~ • 540200-9 

Figure 8-28A. Mast controls (UH-i 8 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 bearin& assembly (13) with 
low friction thrust washer (15) and steel thrust 
washer (14) between coilective levers and link 
assembly (10). Install steel thrust washer under 
bolt-head and under nut. Install bolt through 
wa&hers, levers and link. Install tension washer 
and nut on end of bolt. Tighten nut finger-tight. 

Note 
A total axial chuck of 0.015 to 0.060 
inch (see figure 8-28B) is allowed be­
tween the collective levers (9, figure 
8-28A) and the bearing housing as­
sembly (13). 

e. Install spacer ( 11), bolt, washer and nut. 
Torque nut 160 to 190.inch pounds. 

f. Torque nut instaUed 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 snoulder washer (20), with cham­
fer facing outboard, on one of two pins extend" 
ing from swashplate outer ring. Connect a drive 
link (16) from scissors to pin, and . install a 
safety wast)er (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 frictiQn nut (4), with largest threaded 
diameter down, over mast and collet set. Start 
threads into extension and tighten 140 to 180 
foot-pouads 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). Loekwire friction nut (4) in two places 
approximately 180 degrees apart. 

I. Position retainer ring (6) and rubber ring 
(5) around colJet s~t (7) and on top 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. 

8-56B 

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 evenly until a measured 
load of 125 to 135. pounds is required to move 
sleeve assem~Jy. 

Not• 

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 coUective 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 
cotter pins. 

q. After first flight following installation, 
disconnect control tubes from scissors and from 
collective level'. 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 
(UH-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 
s_urf ace at upper end. Side openings and a hori­
zontally-drilled boss are provided to accommo­
date a lever which actuates the CQllective 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 clevis-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. lemoYal - Swaahplate and Support A•- • 
aembly (UH-18 Serial No. 65-14101 and 1ub1e­
quentJ. 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 swash plate 
i~er 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 avoid damaging splines and 
friction sleeve. 

8-123.A. ln·apection - Swaallplate and Support As­
sembly (UH-18 Serial No. 64-14101 and aubH• 
quentJ. Inspect inner surf ace of swashplate con­
trol horn clevises that ~e contacted by boost 
cylinder rod end bearing housing for maximum 
allowable wear of 0.060 inch. 

8-1238. lepair or leplacement--Swaahplate and 
Support A1Hmbly (UH-11 Serial No. 64-14101 and 
aubHquentJ. If inspection requirements are not 
met, replace swashplate with like, serviceable 
item. 

8-124. Installation - Swaahplate and Support Aa­
Hmbly (UH-18 Serial No. 64-14101 and 1ult1e­
quentJ. 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' idler mounting boss. 

b. Install eight bolts, with washers, through 
support flange into mast bearing plate. Lock­
wire in pairs. 

c. Tum swashplate inner 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 8-28A) with AFr 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, usina' 
bolts, washers, nuts and cotter pins. 

e. Place lower boot (16, figure 8-28; 17, fta'­
ure 8-28A) over mast and loosely on top of 
swashplate in preparation for installation of 
scissors and slee\<e assembly.· 

8-124.A.· Anti-Orin link A11embly. The anti-drive 
link assembly (20, figure 8-28; 28, figure 8-28A) 
connects · to a pin-type horn on swash plate (21, 
figure 8-28; 24, figure 8-28A) and prevents ro­
tation of the ring. It also transmit& control mo­
tion to the elevator linkage through the bell­
crank (25, figure 8-28 and 8-2:IJA). 

8-1248. lemoyaf --- Anti-Drfn link Aaaemltly. a. 
Disconnect the anti-drive link assembly (2(,, 
figure 8-28; 23, figure 8-28A) from the swash..: 
plate horn. 

b. Remove bolt through elevator bellcrank 
(25, 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 eleva.tor bellcrank arm. 

d. Remove bolt through support (24, figure 
8-28; 26, figure 8-28A) and elevator bellcrank 
(25, figure 8-28 and 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 - Antf-Drfye link Aaaemltly. 
a. Check clearance between leg of anti-drive 
link (20, figure 8-28; 23, figure 8-28A) and ele­
vator bellcrank (26, figure 8-28 and 8-28A). 
Maximum allowable is 0.015 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 ~28A) for wear and service­
ability. 

d. Inspect bushings in support assembly (24, 
figure· 8-28; 26, figure 8-28A) for wear and 
serviceability~ 

11 D Iii ,8-124(1. Inspection - Collective Idler 
Link .Assembly (UH-18 Serial No. 64-14106 thru 
64-14191; 65-9416 thru 65-9466 and 65-94~ thru 
65-9564); (See figure 8-28.) Inspect all 540-011-
458 ttnk assemblies displaying point or punch 
staking for retention of the 540-011-418 bear­
ing, should be visually inspected using a ten 
power glass for detecting cracks originating 
from point stale~ area. Any and all suspected 
or confirmed cracked link assemblies should be 
removed from service immediately 

Note 

A daily inspection should be continued 
until replacement parts incorporating 
segment staking are installed. 

8-124D. le.pair or leplacement - .Anti-Drive Linlc 
.AsHmbly. a. Replace anti-drive link (20, figure 
8-28; 28, 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 
co~tinued t1sage. 

c. Replace bushings in support assembly (24, 
figure ~28; 26, figure 8-28A) if worn or un­
suitable for continued usage. 

8-124E. Installation - .Anti-Drive Linlr .AiHmbly. 
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 li:rik (20, figure 8-28 ; 
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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 swasnplate 
(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 a e r head, 
through elevator control rod and arm of elevator 
control link. Install washer, nut and cotter pin. 

8-124F. Collective Idler Linlc and Brocket (UH-1 8 
Serial No. 66-491 and subsequentJ. The inboard 
ends of the collective levers (9, figure 8-28A) 
are attached to an idler link (10) which is 
mounted in a bracket (27) attached to the top 
transmission case by four bolts, washers and 
nuts. This pivot pqint arrangement reduces 
loads in the control system and improves vibra­
tion characteristics. 

8-124G. lemoval - Collective Idler L i n le and 
Braclcet (UH-18 Serial No~,66-491 and subsequent). 
a. Remove scissors and sleeve assembly (18, 
fisrure· R-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 
Bracht (UH-18 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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-.-•---- TORQUE S0-70 IN. LI. 

540-011-439-3 
SPACER---

540-011-456-
COLL ECTIVE 

204-011-450-5-. __ , 
MAST 

Note 
Allowable axial chuck 
0.015 to 0.060 

' 

AN4-22A BOLT 
AN960-416 WASHER 
NAS679A4 NUT 

...,.,_, ___ TORQUE 160-190 IN. LB. 
AN6-6SA BOLT 
AN960-616 WASHER 
NAS679A(, NUT 

5411~1111 -410-1 
BEAll~ ING H<lJSING 

540- 011 -394-11 (2) 
THRUST WASHER 

"""""!!!!'~ !!!""'!!!:t--MJH-16121 (2) 
NEEDLE BEARING 

Figure 8-28A-1. Needle bearln9 limits ' 
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d. Install static stop (11) and nut (10). 
To,que 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 first five hours of 
operation . . Retorque can be accom­
plished ' with slider and crosshead in­
stalled using car(; that wrench does not 
contact adjacent parts. 

e T~mporarily 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. Prepa!·e· a shim 
to measured thickness less 0.002 to U.004 inch 
pinch of retainer plate against beP.ring. 

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 · an~ 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 thro0.1gh 
crosshead shim .(6), retainer plate (7), and 
slider . (8). Install washers next to nuts and 
torque 50 to 70 inch-pounds. 

_· 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 
50 to ,70 inch-pounds. Install cotter pin through 
1111t.-

,i. Install safety wire around each end of 
boot. 

. k Check assembly for free flapping and 
pitclt'ehang~ in all positions. 

I. Ch~ck rigging and rig if necessary. 

m. Track blades. (Refer to paragraph 8-
127.)' 

8-132. Tail Rotor Blades IUH-lA). Tail 
rotor blades are of all-metal bonded construc­
tion. 

8-133. Removal - Tail Rotor Blades (UH-JAi. Re­
move blade retention bolt.s, washers and nuts 
(identify bolt.s to grip and hole from which re­
moved). 

8-133A. Cleaning - Tail Rotor Blades IUH-1A). 
Wash tail rotor blades in a mild solution of 
soap and water.-

8-134. Inspection and Repair - Tail Rotor Blades 
lUH-1AJ. 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 per­
missible if polished to a smooth surf ace 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 liinits in the skins and trailing 
edges, outboard '>f station 25. 

(1) Nicks and scratches which are not in 
excess of 0.010 inch in depth. · 

(2) Sharp dents which are not ip. 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 polished to a· smooth surface finish. 

8-61 
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figure 8-3 J. Inspection and repair - tail rotor IJlades lUH-1 Al 

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 inust 
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. 

(8) Sharp dents which are not in excess 
of 0.080 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. r If nicks or 
scratches exist in dents and the 
total depth is in excess of t~e maxi­
mum depths permitted (paragraph c. 
(8), (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 inr.h in depth or 0.76 
inch in length. · 

(8) AJ.Jy edge void in the outboard 1.00 
inch of a doubler or a grip plate (either finger). 
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8-138. Tall Rotor Hub and Blade Assembly 
(UH-18 · Serial No. 60-3546 through 64-
14100). A single two blade controllable pitch 
t.&11 rotor is located on tne left side of the tail 
rotar gear. box. It is composed of two assem­
blies, the blades ,ind the hub, and is driven 
through . the tail rotor gear box. The tail rotor 
hub is hirige _mounted to provide automatic 
equalization of thrust on advanciilg 1:1nd re-

treating blades. Control links provide equal and 
simultaneous pitch change to both blades. The 
tail rotor counteracts torque of the lllAlll rotor 
and provides directional control. 

8-139. Troublealtoofing. Tail lotor Hub and llade 
Aaaembly fUff-_ J 8 Serial No: 60-3546 tltrouglt 64-
J 4 J 00J. 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 Unk 

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 dupl_ex 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 Clteclc - Tall lotor Hub and 
Blade . A•• em b I y IUH-11 Serial No. 60-3546 
fltrouglt 64- J 4 J 00J. Following replacement or in­
stallation of the tail rotor hub, blades or pitch 
cha~ sy.stems, check the tail rotor system 
rigging ~d 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 thinn~ with oil. 

Note 

The run-up shall be performed by per­
sonnel authorited 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. 

8-67 
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Figure 1-35. Traclclng foll rolor blades (UH- l 8 
Serial No. 60-3546 tltru 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 - Toil Rotor Hub ond Blade As­
sembly (UH-18 Serial No. 60-3546 tltrouglt 64· 
141001. a. Disconnect pitch change links (1, fig-
ure 8-34) at pitch horn. · 

Hofe 
Maximum allowable wear looseness of 
pitch change links is 0.020 inch f.or 
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 assembly. 
d. Remove cotter pin, nut and washer ( 4) 

from pitch change rod (15). Re:inove 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. ln1pedfon - Toil Rotor Hub ond Blade A•· 
sembly lUH- l 8 Serial No. 60-3546 fltrouglt 45,11. 
141001. a. Inspect for wear between pitch 
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change links and bushings; between bushiq 
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 indicat.or to inspect for nwa: 
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. 

8-142A. ln1pecflon - Toil Rotor Blade (UH-11 
Serial No. 60-3546 fltrouglt 64-141001. a. The 
maximum allowable movement of the tail rotor · 
blade at the tip shall not exceed one inch either 
side of center. (See figure 8-85A.) · 

b. To determine the maximum movement of 
the blade, the hub must be held rigid and a· 4 
to 5 pound pull applied at the blade tip in the 
direction of rotation. · 

c. Free mechanical motion at the blade tip 
should not exceed ¼. or ¾ inch either side al 
center with the hub and blade assembly in­
stalled on the helicopter. 

d. Should blade movement exceed these 
limits, inspect the grip installation for proper · 
torque on the grip retaining nut. Continued . 
excessive movement after torque check is cause 
for rejection. 
8-143. Repair or Replocemenf - Toll lolor Hult 
ond Blode A11embly tUH-18 Serial No. 60-35-46 
fltrouglt 64-141001. Replace parts which do not 
meet inspection requirements. (Refer to para-
graph 8-142.) . 
8-144. ln1follofion - Toll lofor Hub ond llode 
A, .. mbly (UH- l 8 Serial No. 60-3546 fltrou91t M-
141001. Install tail rotor hub and blade in ac-
cordance with the following instru~tions. · 

Coufion 
Install cones, 204-010-724-7, of cone 
set, 204-010-724-5, with static stop, 
204-010-774-11 (or 204-010-77.4-9 
which has been modified by MWO 55-
1520-208-34/18 at a field maintenance 
facility). 

a. Observe color coding on installation. 
b. Position split cones_ (14~ figure 8-34) in 

place on shaft (15) with bevet 'edge positioned 
to mate with bevel in trunnion. 
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FREE MECHANICAL MOY£tilENT 
AT BLADE TIP SHAU NOT 
EXCEED 1/4_ INCH EmtER SIDE 
Of CENTER WHEN INST~D-~--~--l 

,. lf 

r- . T 

BLADE MOVEMENT SHALL NOT EXCEJD 
ONE INCH EITHER SIDE OF CENTER 
WITH APPLICATION Of 4 TO 5 POUNDS 
PULL AT TIP WITH HUB HELD RIGID 

1040IO•U? 

Figure 8-35A. Tail rotor blade IUH-18 Serial No. 60-3546 tftrougft 64-141001 
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, ... . c. Align static stop (11), shim (12), and nut 
' (10). Torque nut 800. 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 ilve hours of.operation. 

Note 

Shun (12) should . be of sufficient 
thickness as to allow 2.50 · .to 8.50 
inchets clearance between trailing edge 
and fin with edge of blade closest to 
fin in rigging condition. . Use oi:i}y 
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 distortior 
Measure gap with · a feeler gage between re 
tainer. plate · .and crosshead. Prepare a shim tc 
-measured thickness, Jess 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 
and nut . (4) on.rod. Torque nut 60 to 85 inch­
pounds and secqre with .a cotter pin. 

Note 

Use 204-010-721-S retainer plate with 
the 204-011-761-1 bearing assembly. • 

· f. ·Fill . cavity of cross head (8) 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 

I, slider. (8). Install wash~ next to nuts and 
torq,re 50 to 70 inch-pounds. 

«· Install pitch change links (1) on cross 
head · (8) with spacers and washers positioned 
as ilJ,Jstrated~ (Refer to figure 8-84.) 

Note 

l'h$tallation instructions for link · as­
sembly, part . number 204-011-762, 
refer to paragraph 8-149. 

. 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 washera positioned as 
illustrated. 

i. Install washers next to nuts and torque 
50 to 70 inch-pounds. Install cotter pin through 
nut. 

j. Install safety wire around each end of 
boot. 

k. Check asssembly for fre.e flapping and 
pitch change in all positions. 

1. Check rigging and rig if necessary. 
m. Track blades. (Refer to paragraph 8-188.) 

Note 

Retorque nut (10, figure 8-34) after 
first five hours of operation. Retorque 
can be accomplished with slider and 
cross head installed using care that 
wrehch does not contact adjacent 

. Parts. 

8-145. Tail Rotor Blades (UH-1 B Serial No. 
60-3546 through 64-141 OOJ. T a i I rotor 
blades are of all-metal bonded construction. 

8-146. Remo Ya I - Toll Rotor Blades (UH-18 
Serial No. 60-3546 througft 64-141001. Remove 
blade retention bolts, washers and nuts (iden­
tify bolts to grip and hole from which re­
moved). 

8-146A. Cleaning - Toil Rotor Blades (UH-11 
Serial No. 60-3546 tftrouift 64-141001. Wash tail 
rotor blades with a mild solution of soap and 
water. 

8-147. Inspection ond Repair - Tall Rotor lladH 
(UH18 Serial No. 60'."3546 tftrougft 64-141001. The 
following steps cover normal procedures for 
the inspection and repair of tail rotor 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. withir 
zero to 15 degrees of the span line and · not ir1 
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
mlssible if polished to a smooth surface finish. 
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Figure 8-36. Inspection and repair - fail roror blades (UH-18 Serial No. 60-3546 tltru 64-141 OOJ 

(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 0.060 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 surf ace 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. 

(l) 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 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 



TORQUE 
50 TO 70 .INCH POUNDS 

ETOIED "V" 
FOR BACK-TO­
BACK MATING 
ONLY. DOES 
NOT APPLY TO 
DIRECTION OF 
!NSTALLATION 

DEUIL OF 
IEARIMG SET 

DETAIL A 

-TM 55-1520-211-20 CHAPTER 8 
SECTION Ill C-9 

1. Pitch Change Links 
2. Special Washer 
3. Crossbead 
4. Shim 
5. Bearing Retaining Nut 
6. Bearing Set 
'1. 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 

LINK VIEWED FROM BLADE END 

DETAIL B 
204011-IIIC 

Figure 8-39. Tail rotor #tub and blade a11emb#y (UH-18 Serial No. 64-14101 and subsequent) 
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Figure 8-40. Tracking toil rotor &ladH lUH- 1 B 
Serial No. 64-14101 and su&sequentJ 

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. 

8-154. Removal - Tail Rotor Hu& and Blade As­
sembly (UH-1B Serial No. 64-14101 ' and su&se­
quenfJ. a. Disconnect pitch change link (1, fig­
ure S,:.39) for each tail rotor blade grip horn by 
removing nut, washer, bolt and special washer 
(2). . 

C-9 

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). 
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8-155. Inspection - Tail Rotor Hu& and llad• 
Assembly lUH-1B Serial No. 64-14101 and su& ... 
quentJ. a. Inspect for wear between pitch 
change links and bushing; between bushing and 
bolt, and between ball and socket in pit.ch 
change links. Inspection must be completed on 
both ends of pitch change .nnks. 

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. 

d. Perform swaying and flapping check. (Re- I 
fer to paragraph 8-142A.) 

8-lS". Repair pr Replacement - Tail Rotor Hu& 
and Blade Assembly lUH-1B Serial No. 64-14101 
and Su&sequentJ. Replace parts which do not 
meet inspection requirements. (Ref er to para- · 
graph 8-155.) 

8-157. Installation - Tail Rotor Hu& and Blad• 
Assembly lUH-1B Serial No. 64-14101 and subs•• 
quentJ. 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 shoulder on shaft. 
Slide hub inbo~d 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. Dh1assemble p~s. 

e. Place slider on shaft and into boot. As­
semble retainer . plate, bearing set, washer and 
nu.t (€'>) 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 8-89.) Tighten nut with 
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, 
with · rod-ends aligned at 87 to 39 degrees. (See 
detail on figure 8-89.) ·However, this iength 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 

utorotation and in sideward flight to right). 

h. Align a pitch change link rod-end with ex-
tended side . of bearing inner race against pitch 

•

horn of tail rotor l>lade grip. Place special wash­
r (Z) and steel washer on bolt. Insert bolt 
hrough rod-end and horn, and ins~l washer 

and nut tightened with 60 to 85 inch-pounds 
torque. Secure with cotter pin, µghtening nut 
to next castellation if required. Connect oppo­
site link in the same maimer. 

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 

Retorque nut (10, figure 8-34) after 
first five hours of operation. Retorque 
can be accomplished with slider and 
crosshead installed using care that 
wrench does not contact adjacent 
parts 

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 Blad•• (Uff-1B Serial 
No. 64-14101 and subHquentJ. Remove blade re­
tention bolts, washers and nuts ·(identify bolts 
to grip and hole from which removed). 

8-159A. Cleaning .- Tail Rotor Blades fUff-18 
Serial No. 64-14101 and subsequentJ. Wash tail 
rotor blades in a mild solution of soap and 
water. 

8-160. Inspection and Repair - Toll Rotor Blades 
(UH-18 Serial No. 64-14101 and subHquentJ. 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 scratcnes 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-18 serial no. 64-14101 and subsequent) 

(2) Nicks and scratches running within 
zero to 75 degrees of the chordline and not in 
excess of <t004 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) Nicka 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 
:niust 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 following lim_its in the abrasive strip out­
board of station 25. 

(1) Nicka 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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blade attaching bolts may be installed with 
. bolt heads either inboard or outboard, but all 
, four bolt heads inust be installed the same. 

a. Installation of s~ blades. 

(1) Same .blades without repair, or same 
blades with allowable minor repair . or minor 
t.ouch up, may be installed without balancing 
of hub and blade assembly. 

. (2) Install blade with previously removed 
bolts, washers and riuts, and with bolts in same 
grip and hoie from which previously removed. 

I Torq~e nuts · 270 to 800 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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CHAPTER 9 
FLIGHT CONTROLS 

Section I - Scope 

9-1. Scope. The purpose of this chapter is to 
provide all the essential iitf ormation for main­
tenance personnel to accomplish organizational 
maintenance on the complete flight controls. 
This information includes a detailed descrip­
tion and chronological instructions as to meth­
ods and procedures. It also includes special 

tools and equipment required . for accomplish­
ment of the maintenance phases as are appli­
cable in accordance with the Maintenance Al­
location Chart. Special tools required for per- . 
formance of Organizational Maintenance will 
be found in TM 55-1520-211-20P. 

Section II - Movable Flight Controls 

9-2. Movable Flight Controls. The flight 
· control system is a mechanical type, actuated 

by conventional helicopter controls which con­
trol the attitude and flight direction of the hel­
ic.opter. The system includes the cyclic stick, 
used for fore and aft and lateral control; the 
collective pitch control for vertical control; the 
tail rotor pitch control pedals for directional 
control and a synchronized stabilizer linked to 
the fore and aft cyclic control system. Electri­
cally operated force trims connected to the cyc­
lic and directional controls induce artificial con­
trol feeling and stabilize the cyclic control 
stick and tail rotor pitch control pedals to pre­
vent them from moving of their own accord. 

9-3. The collective pitch system tnrough push­
pull tubes, , bellcranks and power cylinder 
transmits movement of the collective pitch 
control lever to the pitch change mechanism of 
the main rotor hub. The helicopter can - be 
·made ·to ascend vertically or remain ·at a con­
stant altitude by means of the collective pitch 
control system. 

9-4. A system of linkage transmits control 
movement from the cyclic control stick in the 
cabin to the swashplate, th.en through the 
rotating control linkage, controlling the main 
rotor and direction of movement of the heli­
copter. The fore and aft, and lateral· controls 
are independent units from the cyclic stick un­
til they reach the intermixing bellcrank. From 

this point. on to the swashplate horns the cyc­
lic controls are combined. A hydraulic power 
cylinder, incorporated in· each linkage system. 
prevents rotor fdrces being transmitted to the 
controls. The right (pilot's) cyclic stick grip 
contains the cargo release switch, the trigger 
type· three-position radio transmission switch, 
and force trim release . switch. The force trim 
switch is loeated on the left top side of the 
~tick grip. The copilot's cyclic pitch control 
stick is linked to the pilot's stick and has the 
same function except that the cargo release 
switch is not connected to the copilot's stick. 

9-5. The tail rotor control system consists of 
a set of control pedals, pedal adjuster assem­
bly, power cylinder, cable quadrant, cable pitch 
change mechanism and connecting linkage. Op­
eration of the pedal provides power boosted 
pitch change of the tail rotor .blades to control 
the torque and resultant dir.=ctional control of 
the helicopter. The pedal position may be ad­
justed by depressing and turning a knob on the­
cabin floor. The force trim system is linked to 
the directional controls· and is operated by a 
switch on the cyclic control stick. 

9-6. A synchronized e1evator is mounted near 
the aft end of the tail ·boom and is connected 
through push-pull tubes and bellcranks to the 
cyclic control system. Fore and aft movement 
of the cyclic control stick causes a change in 
the elevator angle, thereby aiding controllabi­
lity. 
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1. Collective Pitch and Power Control Assembiy - Pilot 
2. Jack.shaft Tube 
3. Arm 
4. JacJa,haft Tube 
5. Collective Pitch and Power Control Assembly - Copilot 
6. Support Assembly 
7. Collective Stick - Pilot 
8. Power Control Lever 
9. Power Control Interconnect Tube 

10. Control Tube 
11. Lever 

~ 
,12 • . Control 'I'ube Assembly 
13. Bellcrank Assembly 
14. Control Tube Assembly 
15. Support : Assembly 
16. Cylinder Assembly 
17. Control Valve Assembly 
18. Control Tube Assembly 
19. Irreversible Valve 
20. Collective Pitch Control Lever 

IEW B 
VIEWC 
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Figure 9-J. ·collective pitch control system tUH-JA and UH-18 serial No. 60-3546 thru 64.;.141001 
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1. Collective Stick - Pilot 
2. Collective Pitch and Power Control 

Assembly - Pilot 
3. Power Control Lever 
4. J ackshaft Tube 
5. Power Control Interconnect Tube 
6. Arm 
7. support Assembly 
8. Collective Pitch and Power Control 

Assembly - Copilot 
9. J ackshaft Tube 

10. Control Tube Assembly 
11. Lever Assembly 
12. Control Tube Assembly 
13. Bellcrank Assembly 
14. Control Tube Assembly 
15. Control Valve 
16. SUpport Assembly 
17. Cylinder Assembly 
18. Control Tube Assembly 
19. Collective Pitch Control Lever 
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Figure 9-3A. Collective pitch control system (UH-1 B Hria I no. 66-491 and subsequent) 
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b. Install bellcrank · (18) and attach control 
tubes (12) and (14). Place boots over forward 
end of control tube (12). 

c. Adjust and install power cylinder (16) 
with irreversible valve (19) and control valve 
(17) . (Refer to paragraph 6-26.) 

d. Uncover hydraulic lines and connect to ir­
reversible valve (19) of power cylinder (16). 

e. Check rigging of collective pitch control 
system and rig if necessary. (Refer to para-
graph 9-17.) . 

9-17 . Ad#uttment- Colledln Pitch Control link­
... lUH-1 A and UH- 18 Serial No. 60-3546 
fftrou1i. 64-141001. i.. Install all fixed length 
tubes and links i n collective control system. 
(See figure 9-1.) 

b. Poeition collective control lever against 
the UP stop and secure with friction adjust­
ment: 

c. Adj118t control tube (14, figure 9-1) to 
the cylinder. attachment point with the cylin­
der bottomed in the · UP direction and servo 
control valve in UP position.· (See View C.) 
Shorten tube. (14) three turns and install bolt, 
nut and .cott;er· pin. 

d. Place the collective control lever against 
the LOW stop. Position the collective lever to 
dimension illustrated in View A. 

e. Exert sufficient downward pressure on col­
lective cylinder assembly to hold valve lever 
at top of travel (View B.) Adjust clevis or rod 
end of control ·tube (18) to fit collective pitch 
lever (20) ; shorten cylinder by one fuU turn, 
and connect. 

Note 

When bottoming valves do not exert 
a force on flte collective lever that will 
cause the controls to move below the 
valve as a result of structure and/or 
component deflection, or misrigginr; 
will occur. 

f. Check for full free travel of collective 
pitch control system with boost pressure off. 

g. Apply boost pressure and check for tra­
vel of collective sleeve. (View A.) 

h. Check minimum pitch angle of rotor hub. 

i. Inspect complete collective control system 
for security and safetying of parts. 

9- 18. Removal - Collective Pitch Control linkage 
(UH-18 Serial No. 64-14101 and 1ub1equentl. a. 
Disconnect control tubes (10 and 12, figure 9-2 
and 9-3A) from lever (11) and bellcrank (13).1 
Remove bolt and lever (11). 

Note 

Tube (10) may be removed from the 
helicopter through the access opening 
in lower center nose section. 

b. Disconnect control tube (14) from bell­
crank (13) and remove bellcrank. 

c. Disconnect control tube (14) from power 
cylinder (17). Disconnect control rod (18) 
from collective pitch control lever (19). 

d. Disconnect and cover hydraulic lines from 
control valve (15) of power cylinder (17). 

e. Remove power cylinder (17) with control 
valve (15). (Refer to paragraph 6-72.) 

9-19. lnspe_ction - Collective Pitch Control link­
age IUH-18 Serial No. 64-14101 and subsequentl. 
(Refer to paragraph 9-14.) 

9-20. Repair or Replacefflent - Collective Pitch 
Control linkage IUH-18 Serial No. 64-14101 and 
subsequentl. (Refer to paragraph 9-15.) 

9-21 . Installation - Collective Pitch Control link­
age (UH-18 Serial No. 64-14101 and subsequent}. 
a. Install lever (11 figure 9-2 · and 9-3A) in I 
bracket with long end down. Attach control · 
tube (10) to lever {11). 

b. InstaU beUcrank (13) and attach control 
tubes (12) and (14) . 

c. Adjust and instaU power cylinder (17) 
with control valve (15) . (Refer to paragraph 
6-75.) 

d. Uncover hydraulic lines_ and connect to 
control valve (15) of power cylinder (17). 

e. Check rigging of collective pitch control 
system and rig if necessary. (Refer to para­
graph 9-22.) 

9-7 
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9-22. Adiu1tment - Collective Pitch Control link­
age (UH-18 Serial No. 64-14101 and subsequent). 
a. Install all fixed length tubes and links in 
collective control system. (See figure 9-2 and 
9-3A.) 

Note 

For adequate clearance between bolt 
and cowling at attaching point of con­
trol tube (18) to collective lever (19) 
bolt head must be outboard. 

Nofe 

When reverse .collective system is in­
stalled on UH-lB Helicopters Serial 
No. 64-14101 through 65-9564 and 65-
12772, revers~ position of top and bot­
tom springs to balance the collective 
control. (See figure 6-10.) If motoring 
in the collective controls is encountered 
during operation, add washers in mul­
tiples of one (maximum of six) until 
motoring stops. 

b. On UH-lB helicopters Serial No. 64-14101 
through 65-12744 and 65-12772 position collec­
tive control lever against the UP stop and se­
cure with friction adjustment. 

c. On UH-lB helicopters Serial No. 66-491 
and subsequent position collective control lever 
against the LOW stop and secure with friction 
adjustment. 

d. Adjust control tube (14) to the cylinder 
bottomed in the UP direction and servo control 
valve in UP position. (See View, B, figure 9-2 
and 9-3A.) Shorten tube (14) three turns and 
install bolt, nut and cotter pin. 

e. Place the collective control lever against 
the LOW stop. Position· the collective lever to 
dimension illustrated in View A. 

f. · Exert sufficient downward pressure on 
collective cylinder assembly to hold valve lever 
at top of travel (View B). Adjust clevis or rod 
end of control tube (18) to fit collective pitch 
lever (19) ; shorten cylinder by one full turn, 
an<l connect. 

9-8 

Nofe 

When bottoming valves do not exert a 
force on the collective lever that will 
cause the controls to move below the 
~. alve as a resu'lt of structure and/or 
CO'l11,onent deflection, or misrigging 
wi!l occur. 

g. Check cylinder boot location. (See figure 
9-2 and 9-3A.) 

h. Release adjustable friction with nut (1, 
figure 9-3B) and disconnect control tube (10, 
figure 9-2 and 9-3A) from collective jackshaft 
(9). -

i. Tighten setscrews (2, figure 9-3B) in fric­
tion connector (3) until a spring scale applied 
at the center, plus or minus 0~050 inch, of and 
perpendicular to the throttle_grip (4) indicates 
a breakaway force of 14 to 16 pounds up with 
collective stick positioned approximately one­
third of full travel from bottom stop. 

j. Apply boost pressure and check for travel 
of collective sleeve. (View A.) 

k. Check minimum pitch angle of rotor hub. 

I. Inspect complete collective control system 
for security and safetying of parts. 

9-23. Cyclic Control Stick. The cyclic con­
trol stick is the means by which the pilot con­
trols directional movement of the helicopter. 
When installed, the copilot's cyclic control stick 
is linked to the pilot's stick and has the same 
function. 

9-24. Removal - Cyclic Control Stick. a. Discon­
nect fore and aft, and lateral control ,tubes. 

b. Remove eight screws and_ remove boot. 

c. Remove four bolts from support. 

d. Disconnect wiring at bulkhead fitting and 
remove stick assembly from structure. 

e. Remove opposite stick in the same man­
ner. 

9-25. Installation - Cyclic Control Stick. a. Posi­
tion stick assembly in place. Install bolts 
through support. Install boot and plate and 
secure with eight screws. 

b. Plug in electric fitting at bulkhead. 

c. Attach fore and aft and lateral control 
tubes. 

9-26. Cyclic Control Tube and lever As­
sembly. The cyclic control tube and lever as­
sembly interconnects the pilot and copilot con­
trol sticks for distribution of fore and aft con­
trol forces to the swashplate. 

9-21. Removal - Cyclic Control Tube and lever 
Assembly. a. Disconnect fore and aft control 
tubes (1 and 2, figure 9-6) . 



TM 55-1520-211-20 
C-9 

CHAPTEI 9 
SECnON II 

b. Disconnect control tube (8). 

c. Disconnect tore and aft force gradient (4). 

d. On UH-1B, Serial No. 64-14101 .and sub­
sequent, helicopters remove counterweight bal­
&llee aasembly (6). 

e. Remove bolts from right and left housing 
asaemblies (6 and '1). 

f. Remove bolt.a (8) and tapered bushings 
attaching arm (9) and tubes (10 and 11). 

g. Withdraw tubes (10 and 11) through ac­
cess openings in right and left sides of cabin. 

9-21. lntpecffon - C,cllc Control Jc,h and leye, 
A,,.m•i,. a. Inspect bearings for wear and 
roughness. 

b. Inspect asaembly for maximum allowable 
0.200 inch lateral chuck. · (See figure 9-6.) 

1. Friction Nut 
2. Set Screws 
3. Friction Connector 
4. Collective Stick ~t'ip 

204001-78 

f19ure 9-31. Collecffve fricffon adfuttment IUH-11 
t1erlal no. 64-14101 and •u•••quentl 

MA 



1. Control Tube - Fore Aft 
2. -Cyclic Control Stick 
3. Control Tube - Lateral 
4. Force Gradient - Lateral 
5. Bellcrank 
6. Control Tube - Lateral 
7. Control Tube - Fore Aft 
8. Cyclic Control Stick 
9. Force Gradient - Fore Aft 

TM 55-1520-211-20 
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10. Tube and Lever Assy 19. Bellcrank 
11. Lever 20. Bellcrank 
12. Control Tube 21. Control Tube 
13. Control Tube 22. Control Valve 
14. Matched Link Set 23. Support 
15. Bellcrank 24. Cylinder Asay 
16. Bellcrank 25. Control Tube 
17. Control Tube 26. Control Tube 
18. Control Tube 27. Control Valve 
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28. Support 
29. Cylinder Assembly 
30. Control Tube 
31. Magnetic Brake 
32. Magnetic Brake 
33. Irreversible Valve 
34. Irreversible Valve 

204001-20C 

figure 9-4. Cyclic control 1y1fem (UH1A and UH-18 serial no. 60-3546 tftru 64-14100} 

9-9 
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Figure 9-5. Cyclic control system (UH-18 serial no. 64-14101 and subsequent) (Sheet 1 of 21 
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9-43. lnstallation--Cydic Control Linkage lUH-18 
Serial No. 64-14101 and subsequent). a. Install 
bellcranks (8 and · 23, figure 9-5) on support. 
(Ref er to figure 9-8 for installation of mixing 
bellcranks.) 

b. Install and attach all fixed length control 
tubes. 

Note 

If adjustable control tubes are not 
correct length to be attached, leave 
one end free until controls are rigged. 

c. Adjust and install power cylinders (14 and 
17, figure 9-5) with co:rrtrol valves (12 and 19). 
(Refer to paragraph 6-81.) 
9-44. Adiustment--Cyclic Control Linkage lUH-18 
Serial No. 64-14191 and subsequent). a. Install 
all fixed length tubes in cyclic control system. 

b. Place pilot's and copilot's cyclic sticks in 
either extreme right or left lateral position 
against stops. Secure in this position and ad­
just and connect lateral control tube (30, figure 
9-5). 

c. Place pilot's and copilot's cyclic sticks in 
extreme forward or extreme aft po$ition 
against stops. Secure in this position and ad­
just and connect fo~e and aft control tube (29). 

d. Place pilot's cyclic stick in extreme aft left 
corner position so that upper arm of bellcrank 
(10) is in its uppermost position. With cyclic 
stick in this position bottom out piston in UP 
position at top of.cylinder (14) and set control 
valve (12) in UP position, (View A). Adjust 
control-tube (11) to fit; shorten three full turns 
and install bolt, nut and cotter pin. 

Note 

When reverse collective system is in­
stalled on UH-lB Helicopters Serial 
No. 64-14101 through 65-9564 and 65-
12772, reverse position of top and bot­
tom springs to balance the· collective 
control. (See figure 6-10.) If motoring 
in the collective controls is encountered 
during operation, add washers in multi­
ples of one (maximum of six) until 
motoring stops. 

e. Place pilot's stick in extreme aft right 
corner position and adjust control tube (20) 
·n same manner as control tube (11) was ad­
usted in step d. 

f. Install Tl01330 cyclic stick fixture on co­
pilot's cyclic stick. (See View B.) 

• 

g. Position swashplate as illustrated in figure 
-10 and place cylinder valves in neutral. Main-

BOTTOM EDGE 

OF HOLE7 

H 
3.30 
3. 36 

BOTTOM OF MAST ' 
BRGSHIELD~ 

DIMENSION H 

Rigging dimensiQn tolerances are plus or minus 0.06 
Left Horn Right Horn 

11. 75 1/2° Down Left 11.88 
11.66 1° Down Left 11.96 
11.60 1-1/2° Down Left 12.03 

· Adjust from 1/2° to l-1/2° down left as required for 
satisfactory flight. 

204001-68A 

Figure 9-10. Adiu•ting 1wa1ltplate lUH-18 ••rial 
No. 64-1410 l and subsequent) 

tain position and adjust control tubes (15 and 
16, figure 9-5) to make proper fit with swash­
plate. 

h. Position arm on fore and aft magnetic 
brake (24) as illustrated in View C, with scribe 
mark on shaft opposite "F" on arm. Position 
arm on lateral magnetic brake (31) with scribe 
mark on shaft oppo.site "L" on arm. 

i. With cyclic stick in neutral, position arm 
on lateral magnetic brake (31) in center of 
travel. Adjust and install lateral force gradient 
(32). 

1, Remove rigging fixture, T101330 . 
k. Position boots on control tube (15 and 

16) to dimension shown on figure 9-5. 

9-17 
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1. Place cyclic stick against forward stop, 
and. arm. on fore and aft magnetic b:rake (24) 
agamst its ·full aft stop. Adjust fore and aft 
force gradient (28) to fit and connect. 

I m. Check controls for full free travel with 
boost pressure applied. 

n. Adjust cyclic control system balance to 
elimi~te all motion of cyclic stick with hy­
~rauhc boost on and hands off. Adjust by mov­
ing washers (one at a time) .on jackshaft 
counterweight balance assembly from location 
A to location B. (see · figure 9-11.) Relocate 
washers in even quantities on both bolts. 

LOCATIOH B 

Figure 9-11. Counterweight balance a11emn:y 
(UH-1B serial no. 64-14101 and subsequent) 

9-18 

o. Inspect complete cyclic control system for 
security and safetying of parts. 

9-45. Magnetic Brake. A magnetic brake, 
used in conjunction with a force gradient as­
sembly, is mounted in each control element· 
the fore and aft cyclic, the lateral cyclic and 
the tail rotor pitch control. All three assemblies 
are identical except for the position of the arm 
on the brake. By positioning one of the letters 
"D", "L" or "F" relative to the brake shaft 
the brake may be used in either the D-irec­
tional, L-ateral, or F-ore and aft control as­
sembly. 

9-46. Removal-Magnetic Brake. Disconnect elec­
trical plug from brake body. Remove attach­
ment bolt through force gradient and brake 
arm. Remove four bolts attaching brake body 
to structure. 

9-47. Installation-Magnetic Brake. a. Mount 
brake arm on brake in appropriate position. 
Secure arm with retaining bolt. Position brake 
in place on structure · and install mounting 
bolts. 

b. Attach force gradient assembly to br:ake 
arm with bolt, nut, and washers. Install cotter 
pin in bolt. Attach and lockwire electrical plug 
to brake body. 

c. Check ·flight controls for unobstructed full 
travel. 

9-48. Tail Rotor Control Pedal and Adiuster 
Assembly. Two sets of -control pedals are 
mounted on a. forward bulkhead located in the 
cabin floor, and are connected by control tubes 
to a pedal adjuster assembly. Pilot and copilot 
assemblies are connected by an adjustable tube 
assembly. 

9-49. Removal-Tail Rotor Control Pedal and Ad­
juster A11embly. a. Disconnect two control tubes 
(4, figure 9-12) from pedal lever assembly (2), 
and pedal adjuster assembly (5). 

b. Remove bolt, washers and nut securing 
each pedal lever assembly (2) to pedal support 
(3), and remove each pedal (1) and lever as 
sembly· (2) as a unit. 

c. Remove four bolts, washers and nuts se­
curing pedal support (3) to bulkhead and re­
move pedal support. 
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b. Disconnect speed rigs (1). 
c. Remove clevis pins (2) and remove cable 

(3) from quadrant (6). 
d. Disconnect links ( 4) from quadrant. 
e. Remove bolt (5) and remove quadrant (6) 

and lower support (7) from structure. 
f. Disconnect push-pull tube (9) from bell­

crank (10). 

g. Cut lockwire and 1emove four mounting 
bolts attaching upper support (11) to struc­
ture. Remove bellcrank assembly (10) and 
links (4) from structure. Disassemble support 
and bellcralik. 

9-55. Inspection - Tail Rotor Control Quadrant. 
a. Inspect bearings for wear and roughness. 

b. Inspect all parts for wear, elongated bolt 
holes, cracks, nicks a!ld other damage. 

9-56. Repair or Replacement - Tail Rotor Con­
trol Quadrant. Replace all parts which are con­
sidered unsuitable for continued service. (Re­
fer to paragraph 9-55.) 

9-57. Installation - Tail Rotor Control Quadrant. 
a. Position upper support assembly (11, figure 
9-13) on structure and secure with four bolts. 
Lockwire heads of bolts. 

b. Position wide section of bellcrank (10) in 
place in upper support (11) and install bolt. 

c. Position quadrant (6), lower support (7) 
and shim (8) to provide 0.000 to 0.010 inch 
clearance between support and quadrant. In­
stall bolt (5) with washer, nut and cotter pin. 

d. Position links (4) and secure to bellcrank 
and quadrant. 

e. Attach push-pull tube (9). 
f. Position c.ontrol cables (3) and secure to 

quadrant with clevis pins (2). Attach speed 
rigs (1). 

9-58. Tail Rotor Pitch Control Mechanism. 
Tail rotor blade pitch control is accomplished 
by means of a control quill assembly mounted 
in right side of 90 degree gear box, with a con­
trol rod extending through hollow output shaft 
on which rotor is mounted. The control quill 
has a sprocket, operated by a chain attached 
to control cables, with a worm thread engage­
ment to control rod. Rotation of sprocket is 
transmitted through rod as linear motion to a 
crosshead which is linked to rotor blades. Chain 
and sprocket are enclosed by a metal housing 
pan with a transparent hinged cover for inspec- · 
tion and access. 

9-59. Removal - Tail Rotor l'itclt Control Meclt­
anism. a. Remove tail rotor, with control cross­
head assembly. 

b. Open hinged cover on control housing pan 
by removing lockwire and bolt near lower end 
of cover. Disconnect cables at quick disconnect. 

c. Remove screw from housing pan bracket. 
Remove three nuts, with washers, from gear 
case studs to detach sprocket guard. Remove 
guard, chain and complete cover assembly. 

d. Pull control quill with attached rod out 
of gear case port. Remove 0-ring and cover 
case port. Detach rod from quill by turning 
sprocket to disengage threads. 

9-60. Cleaning - Tall Rotor l'itclt Control M•i:lt­
anism. Clean metal parts with dry cleaning sol­
vent (item 302, table 1-1). Dry with filtered 
compressed air. Clean transparent housing 
cover with materials and methods used for 
cabin windows. 

9-61. Inspection - Tail Rotor l'itclt Control Me­
cltanism. a. Inspeet sprocket guard (2, figure 
9-14), cover (1) and pan (4) for cracks or 
other damage. 

b. Inspect control rod (7) for faulty opera­
tfon and visible damage such as cracks, bend- \ 
ing and damaged threads or splines. 

Note 

Joint wear of control chain (3) may be 
checked by placing chain under ten­
sion and measuring length of any 32 
pitches. Maximum allowable length is 
6-3/16 inches. If chain has been re­
moved from helicopter tension may be 
applied by suspending chain from one 
end and attaching 10 pound weight to 
opposite end. 

c. Inspect chain (3) for faulty operation and 
excessive wear. To measure wear, chain should 
be removed and suspended with a 10 pound 
weight on one end. The chain shall be replaced 
when the measurement between hole center 
lines reaches a maximum limit of 41.96 inches. 

d. Inspect control quill housing for oil leak­
age past internal seals and cork plugs. Inspect 
control quill assembly for roughness or binding 
during operation. . 

e. Check gap between quill housing and re­
tainer. 

9-21 
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1. Housing Cover 
a. Sprocket Guard 
3. Control Chain 
4. Housing Pan 
5. Control Quill 
6. O-Ring 
7. Control Rod 
8. Gear Box Case 

204010-39 

Figure 9-14. Toil rotor pitch control mechanism 

f. Determine the amount of looseness be­
tween the internal spline of the slider assembly 
and the tail rotor shaft spline and looseness 
in the tail rotor pitch change thread by means 
of the following procedure. (See figure 9-15.) 

(1) Mount dial indicator on tail rotor gear 
box shaft with indicator against crosshead as 
illustrated. 

(2) Position left tail rotor control pedal 
in the foll forward position and actuate the 
Cl'OSlhead radially as illustrated. Radial play 
in thil! position should not exceed 0.020 inch. 

(8) Position the right tail rotor control 
pedal in the full forward position and repeat 
above procedure. Radial play in this position 
should not exceed 0.035 inch. 

9-22 

(4) Position pedals in the neutral position 
and check axial play as illustrated. Move cross­
head axially without producing radial play. 
Axial play in this position should not exceed 
0.018 inch. Excessive axial play indicates worn 
or loose pitch change rod bearings and/or worn 
pitch change rod t"hread. 

Note 

If any item is replaced as a result of 
this inspection, the tail rotor must be 
tracked. 

9-62. Deleted. 
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Figure 9-1 s: Clteclcing tail rotor pitclt control 
for looaene11 

9-63. Installation - Tail Rotor Pitclt Control M•• 
cltani,m. a. Insert control rod through inner 
end of control quill housing, engaging splines. 
Turn sprocket to engage control nut on threads 
of rod. 

b. Uncover port on right . side of 90 degree 
gear box. Insert control rod carefully through 
rotor shaft, and engage quill on gear box studs. 
Place cover pan on studs and attach tempor- J 

arily with nuts and washers. Instal~ screw 
through bracket on lower corner of pan into 
matching nut plate of vertical fin. ~ 

c. Install tail rotor. Install control chain, 
and sprocket guard, during rigging. 

d. When rigging is complete, close trans­
parent cover and secure with bolt through 
cover into bracket in pan. Lockwire bolt head 
to bolt at upper end of cover. 

9-23 
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9-64. Tail 'Rotor Control Cables. The for­
ward ends of the tail rotor control cables are 
attached to a· quadrant. The ·cables run through 

. a series of pulleys, grommets and fairleads to 
conuect to the pitch control mechanism . chain. 

·Forward. cables are · connected to aft cables by 
means of speed ·rigr to facilitate "'emoval and 
installation. 

9-65. -lemoval - Toil Rotor Control Cables. a. 
CUt lockwire and disconnect cables at speed 
rip. Disconnect cables from contr-91 chain. 

b. Disconnect ea.hies from control quadrant. 

c. Remove clevis pms from pulley supports 
and . remove pulleys, whenever necessary to 
remove cables. · 

d. Remove fairteads from brackets and re­
move cables. 

9-66. Inspection - Tall Rotor Control Cables. a 
Inspect cables for worn sections and broken 
strands. 

b. Inspect pulleys for flat spots, and dam­
aged, tight or worn bearings. 

c. Inspect grommets for wear and signs Qf 
misalignment. 

d. Inspect supports for security and condi­
tion. Inspect chain and sprocket for wear. 

9-67. l•pair or Replacement - Tail Rotor Control 
ca••••· Replace all parts that do not meet in­
spection requirements (Ref er to paragraph 
9-66.) 

9-61. Installation - Toil Rotor Control Cables. 
a. Install forward ends of cable on quadrant 
with a spherical washer next to ball terminal. 
Secure with clevis pins and cotter pins. 

b. Guide cables through pulley supports and 
grommet supports. Install grommets in sup­
ports. 

e. Install aft sections of cable in .support 
and :temporarily secure aft ends with lockwire. 

· d. Install pulleys and clevis pins in support. 

e. If supports have been disturbed, check 
alignment of cables through grommets and re­
align if necessary by altering shims unaer sup­
ports. 

f. Attach ends of cables to pitch control 
chain. 

g. Install pitch control chain on sprocket and 
adjust tension of cables. Refer to paragraph 

9-24 

9-69 for locating chain on sprocket and for 
tail rotor rigging. 

h. Lockwire quick disconnects . 
i. Check tail rotor controls for full travel. 

9-69. Adiustment - Tail Rotor. AccC\mplish rig­
ging with hydraulic boost off. 

a. On UH-lA and UH-lB, Serial 'N'o. 60-3546 
through 64-14100, helicopters aoJust tail rotor 
pitch change links to 5.5 inches from bolt hole 
center to center when 204-010-733 crosshead is 
installed. If 204-011-711 crosshead in installed 
adjust links to 5.4 inches. On UH-lB helicop­
ters, Serial No. 64-14101 and subsequent, ad­
just pitch change links to 5.4 inches. (See Vie-w 
C, (figure 9-18.) Install all fixed tubes and links 
in the tail rotor controls set pedals at approxi­
mately neutral adjustment by use of adjusting 
knob. 

Caution 

Use only 204-011-711 crosshead on 
UH-lB helicopters Serial No. 64-14101 
and subsequent. 

b. Depress both pilot's and copilot's left 
tail rotor control pedals and hold against stops, 
Adjust and install interconnect tube assembly 
(1, figure 9-18). Adjust tube assembly (11) to 
obtain condition shown in View B 

c. At control assembly on right side of 90 
degree gear box, remove housing cover, sprocket 
guard, upper cable speed rig, and ch~in from 
the sprocket. Check that sprocket guard nuts 
and washers are reinstalled. 

d. Place reference mark, with grease pencil_, 
on surface of retainer adjacent .to any tooth 
on sprocket. (See View A.) 

e. Turn sprocket clockwise to bottom out 
quill and mark tooth opposite retainer ref er­
ence mark. 

f. With sprocket bottomed, and left pedal 
held against stop, apply sufficient tension to 
lower cable to take out servo pilot-valve mo­
tion. Install chain over sprocket and connect 
upper speed rig. 

g. Adjust cable tension to 40 to 50 pounds, 
maintaining sprocket position established to 
conditions in step f. above. 

h. Actuate pedals through full travel. With 
full left pedal, sprocket should be off bottom 
2½ to 3½ teeth. Manually push forward on 
top chain to actuate the power cylinder valve. 
Sprocket should again bottom. 



1. Interconnect Rod 
2. Force Gradient Assembly 
3. CQntrol Tube 
4. Idler Arm 
5. Control Tube 
6. Boot .(UH-lA and UH-lB Serial No. 

60-3546 thru 64-14100) 
7. Bell crank 
8. Link Rod 
9. Power Cylinder 

10. Bellcrank 
11. Control Tube 
12. Magnetic Brakf: 
13. ASW12 Actuator 
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Figure 9-18: Tail rotor controls ad#ustment (Sheet 1 of 21 

CHAPTER 9 
SECTION II 

204001-65-IA 

9-27 



CHAPTER 9 
SECTION II 

· ROTATE SPROCKET 
CLOCKWISE TO BO rTOM 
OUT QUILL 

VIEW A 
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SEE VIEW A-

\'l!J4-0l0-773 (TYP) 204-011-711 (TY7 
,9:, 

DETAIL D 

13. Bellcrank 
14. Quadrant 
15. Control Cables 
16. Speed Rigs 
1 7. Control Chain 
18. Sprocket 

,,, 
.. ····••I· 

I . 
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SEE VIEW 8 

THRU 64-14100 
204-010-773 

•-----5.5----­
'l!J4-011-7ll 

l,!o-----5.4 

THIS TRAVEL= EXTREME RIGHT 
PEDAL+ HALF VALVE TRAVEL 

VIEW B 
204001-65-2.A 

Figure 9-18. Tail rotor controls adiustment (Sheet 2 of 21 
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CHAPTER 10 

INSTRUMENTS 

Section I - Scope 

10-1. Scope. The purpose of this chapter is 
to provide essential infonnation for mainte­
nance personnel to accomplish organizational 
maintenance on the instruments. ·All flight, 
navigation, engine and miscellaneous instru­
ments are mounted in a panel attached to the 
top forward side of the pedestal. 

Note 

The illustrations, pertaining to the 
information found in the foil owing 
sections, are contained in TM 55-1520-
211-10. 

10-2. Removal- Instruments. The removal pro­
cedure for all instruments is relatively the 
same, except that it is necessary to disconnect 
wiripg for one type of instrument or disconnect 
a tube from another type of instrument. A 
single removal procedure may be used for any 
instrument. · 

a. Tum battery s_witeh to "OFF'' position. 

b. Disconnect wires or tubes from back of 
instrument and tape or place cover on ends. 
Cover openings in instrument. Remove mount­
ing screws from instrument and panel. Remove 
instrument from panel. 

10-3. Cleaning - Instruments. Wipe dust and 
clean instrument cover glass with a soft, clean, 
lint-free cloth. 

10-3A. Inspection - Instruments. a. Inspect in­
struments for loose or cracked ·glasses. 

b. Inspect for legibility of range markings. 

c. Inspect for faulty decals. 

10-4. lepair or Replacement- Instruments. In­
spect instruments for loose or cracked glasses 
and for legibility of range markings. Replace 
instrument if cover glass is loose or cracked and 
replace range markings, if needed. 

10-5. Installation - Instruments. Position instru-
. ment in panel and install mounting screws. Re­
move tape or covers from tube, wire ends and 
openings in instrument. Attach or connect 
tubes, wires, receptacles, etc., to instrument. 

10-6. Instrument Panel. The instrument 
panel is mounted on the top forward section of 
the ~estal and contains all instruments fr· 
the pilot and copil~t. 

10-7. Deleted. 

10-8. Deleted. 

10-BA. Adlustment- Instrument Panel. Instru­
ment panel vibration may be eliminated or 
minimized by adjusting the tube and brace as­
semblies provided for th.is purpose. The two 
outboard tube assemblies are attached to the 
helicopter structure by means of a pin, washer, 
and cotter pin. They are equipped with a clevis 
and,; check nu't for adjustment. The two inboard 
brace assemblies are attached to the pedestal 
and may be adjusted by turnbuckles in­
corporated in the brace assemblies. 
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Section II - Flight Instruments 

10-9. Altimeter. The altimeter furnishes a di­
rect reading of height above sea level. The in­
strument is vented to the static air system. 

10-10. Troubleshooting Altimet~r. Perform 
cheeks as neeessary to isolate trouble. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Pointer indicates incor­
rectly 

Leak in static line 
Static" vent plugged 
Instrument defective 

Correct leak 
Clean vent 
Replace instrument 

10-11. lemoval - Altlmeter. (Refer to paragraph 
10-2.) . 

10-12. Cleaning - Altimeter. (Refer to paragraph 
'10-3.) 

10-12A. Inspection - Altimeter. (Refer to para­
graph 10-3A~) 

10-13. le pair or le placement - Altimeter. (Refer 
to paragraph 10-4.) 

10-14. lnstallati1111 - Altimeter. (Refer to para­
graph 10-5.) 

10-15. Airspeed Indicator. The airspeed in­
dicator is a standard pitot-static instrument. 
The single scale indicator provides an indication 
in knots by measuring the difference between 
the impact air pressure from the pitot tube 
and the static vent. T,he pitot tube is mounted 
on the left metal nose section of the cabin, or 
top right hand side of cabin roof. Static air 
pressure for instrument operation is derived 
from the two static vents located on the side 
cabin skins near th~ fo}1Vard edges of the crew 
door. 

10-16. Troubleshooting - Airspeed Indicator. Per­
form checks as necessary to isolate trouble. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Pointer fails to respon.d Pressure line not 
connected properly 
Line clogged 

Connect line properly 

Disconnect line and 
blow lines clear 

Pointer indicates incorrectly Leak in line 
Defective or leaking 
instrument 

Repair or replace line 
Replace instrument 

10-17. lemoval-Ainpeed Indicator. (Refer to 
paragraph 10-2.) 

10-1 a. Cleaning - Airspeed Indicator. (Refer to 
paragraph 10-3.) 

10-1 IA. Inspection - Airspeed Indicator. (Ref er 
to par~graph lO~SA.) 

10-19. le pair or leplacement - Airspeed Indi­
cator. (Refer to paragraph 10-4.) 

10-20. Installation -Airspeed lndirator. (Refer 
to paragraph 10-5.) 

,10-2 

10-21. Pitot Static System. (UH-1 A and UH-
1 B Serial No. 60-3546 through 64-141 OOJ 
The pitot tube is mounted on the left metal 
nose section of the cabin. Static air pressure 
for instrument operation is derived from the 
two static· vents located· on the side cabin skins 
near the forward edges of .the crew doors. 

10-22. Troubleshooting - Pitot Static Sys,.m. 
(Perform steps in paragraphs 10-10 and 10-16.) 

10-23. Deleted. 
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10-24. Cleaning - Pitot Static System. (UH- 1 A 
and UH- 18 Serial No. 60-3546 through 64-141 OOJ 
Clean pitot tube with a clean cloth dampened 
with dry cleaning solvent (item 302, table 1-1). 
Dry with filtered compressed air. Blow tube 
clear of any obstructions. 

Note 

Instrument MUST be disconnectec1 
from system when blowing lines. 

10-24A. Inspection - Pitot Static System. (UH.:. 1 A 
and UH-18 Se,ial No. 60-3546 through 64-14100.1 
a. Inspect pitoi tube for clogged drain hole 
on bottom of tube. 

b. Inspect pitot tube for corrosion, dents or 
other visible damage. 

c. Inspect pitot tube electrical receptacle, 
pins, and sockets for damage. 

10-25. Deleted. 

10-26. Deleted. 

10-27. Pilot Static System. (UH-1 B Serial No. 
64-14101 and Subsequent.> These helicop­
ters are equipped with pitot-statie tube mount­
ed just right of center line on the forward 
cabin roof. 

10-27A. Troubleshooting - Pitot Static System. 
(UH-18 Serial No. 64-14101 and subsequent.I 
(Refer to paragraph 10-22.) 

10-27B. -Cleaning - Pitot Static System. (UH-18 
Serial No. 64-14101 and subsequent.I (Refer to 
paragraph 10-24.) 

10-27C. Inspection - Pitot Static System. (UH-18 
Serial No. 64-14101 and subsequent.) 

a. Inspect all tube connections for tightness, I 
security, and freedom from obstructions. 

b. Inspect static pressure drain for accumula-
tion of moisture. . 

10-28. Deleted. 

10-29. Deleted. 

10-30. Deleted . . 

10-31. Tum aiid Slip Indicator. . The turn 
and slip indicator is 001.1.trolled by an electrically­
actuated gyro which is DC powered. This in­
strument has a needle (tum indicator) and ;;. 
ball (slip indicator). Although the needle and 
ball are combined in one instrument and are 
normally read and interpreted together, each 
has its own specific function and operates in­
dependently of the other. The ball indicates 
when the aircraft is in directional balance eith­
er in turn or in straight and level flight. If the 
aircraft is yawing or slipping the ball will be 
off center. The needle indicates in ,.qhich direc­
tion and at what rate the aircraft is turning. 

. . 
10-32. Troubleshooting-Turn and Slip Indicator. 
Perform cheeks as necessary to isolate trouble. J 

INDICATION OF PROBABLE CORRECTIVE 
ACTION TROUBLE CAUSE 

Pointer remains at zero Low voltage 
either constant or intermittent 

Defective instrument 

Replace battery 

Replace defective unit 

10-33. Removal -Turn and Slip Indicator. (Refer 
to paragraph 10-2.) 

10-34. Cleaning- Turn and Slip Indicator. (Refer I 
to paragraph 10-3.) 

10-34A. Inspection -Turn and Slip Indicator. (Re­
fer to paragraph 10-SA.) 

10-3 
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10-35. Minor Repair - Turn and Slip Indicator. 
1. (Refer to paragraph 10-4.) 

10"."36. Installation --eo Tum and Slip Indicator. 
I (Refer to paragraph 10-fi.) 

10-37. Attitude Indicator. On illodel UH-lA 
helicopters, the attitude indicator is mounted 
on the top right-hand side of the instrument 
panel. On model UH-lB. helicopters, two atti­
tude indicators are mounted on the instrument 

panel, one each for the pilot and copilot, and 
the amplifier is located in the nose compart­
ment. On model UH-lB, Serial No. 64-14191 and 
subsequent, the pilot's attitude indicator is a 
one piece unit containing both the indicator and 
the amplifier. This instrument indicates the 
flight attitude of the helicopter relative to the 
earth's surface. 

10-38. Troublesltooting-Attitude Indicator. Per­
form steps as necessary to isolate trouble. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Innicator does not operate 
and power flag does. not lift 

Failure of power supply Replace power supply 

Systems functions properly 
but power failure flag does 
not lift 

Indicator oscillates 
(hunts in roll and pitch) 

Power failure flag lifts 
but indicator moves in 
one axis . only · 

Failure of indicator 

Failure of indicator 

Failure of indicator 

10-39. Removal-Attitude Indicator. (Refer to 
parag1·aph 10-2.) 

10-40. Cleaning-Attitude Indicator. (Refer to 
paragranh 10-S.) 

10-40A. Inspection -Attitude Indicator. (Refer 
to paragraph 10..SA.) 

Replace indicator 

Replace indicator 

Replace indicator 

prior to Serial No. 64-14191. However, 
when installing one piece attitude in­
dicators in helicopters prior to Serial 
No. 64-14191, connectors of amplifier 
must be stowed when amplifier is re­
moved. Connect remaining connector 
to receptacle on one piece attitude in­
dicator. 

10-41. Repair or Replacement-Attitude Indicator. 
(Refer to paragraph 10-4.) 

10-42. Installation - Attitude Indicator. (Refer to 
paragraph 10-5.) 

Note 

10-43. Vertical Veloc;ity Indicator. The ver­
tical velocity indicator registers ascent and 
descent in feet. This instrument is actuated by 
the rate of atmospheric pressure change and 
is vented to the static air system. 

One and two-piece attitude indicators 
are interchangeable for all helicopters 

10-44. Troublesltooting - Vertical Velocity Indi­
cator. Perform steps as necessary to isolate 
trouble. 

INDICATION OF 
TROUBLE 

Point.er off zero 

Inaccurate readings 

Excessive pointer oscillation 

10-4 

PROBABLE 
CAUSE 

Mechanism shifted 

Loose connections in static line 

Instrument case leaks 
Leak in static line 
Defective instrument 

CORRECTIVE 
ACTION 

Return pointer to zero by 
turning adjustment knob; 
tap face of instrument 
li"°htly while adjusting 

Tighten connections 

Replace instrument 
Tighten connections, 
replace leaky lines 
Replace instrument 
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10-45. Removal- Vertical Velocity Indicator. (Re-
.fer to paragraph 10-2.) 

10-46. Cleaning - Vertical Velocity Indicator. 
(Refer to paragraph 10-3.) 

10-46A. Inspection - Vertical Velocity Indicator. 
(Refer to paragraph 10-SA.) 

10-47. Repair or leplacement-Vertical Velocity 
Indicator. (Refer to paragraph 10-4.) 

10-48. Installation - Vertical Velocity Indicator. 
(Refer to paragraph 10-5.) 

Section Ill - Navigation Instruments 

10-49. Course Indicator. The ID-453/ARN 
course indicator functions to furnish the pilot 
visual bearing from or to the station being 
received. A knob is providecl on the instrument 
for selection or adjustment of the bearing 
indicator needle to set up a desired omni (VOR) 
course or to change to course 180 degrees on 
the indicator, thereby reversing the TO-FROM 
meter. Operating in conjunction with the course 
selector is the · cross pointer meter. The pilot 
by means of the omni system can set up any 
bearing to or from a station when he knows 
his general geographical location and he can 
determine that loc$tion by obtaining a position 
fix on two omni stations. The cross pointer will 
deflect right or left depending upon the relative 
bearing of the helicopter to the station. 
10-50. Removal - CourH Indicator. (Refer to 
paragraph 10-2.) 
10-51. Cleaning - CourH Indicator. (Refer to 
paragraph 10-3.) 
10-51A. ·lnspection - CourH Indicator. (Refer to 
paragraph 10-SA.) 
10-52. Repair or Replacement-CourH Indicator. 
(Refer to paragraph 10-4.) 
10-53. Installation - CourH Indicator. (Refer to 
paragraph 10-5.) 

10-54. Radio Compass. The radio compass 
is a synchro-driven instrument which indicates 
the angular position of the synchro located in 
the loop, and the bearing of the incoming sig­
nal relative to the helicopter heading. A knob 
marked VAR (variation) is located on the 
radio compass indicator and permits the oper­
ator to adjust the face of the radio compass 
indicator to correct for local magnetic variation 
or to add in the helicopter magnetic heading to 
obtain a true magnetic bearing for radio direc­
tion finding. 
10-55. Removal - Radio Compass. (Ref er to 
paragraph 10-2.) 
10-56. Cleaning - Radio Compass. (Refer to 
paragraph 10-3.) 

10-56A. Inspection - Radio Compa11. (Ref er t.o 
paragraph 10-3A.) 

10-57. Repair or Replacement- Radio Compa11. 
(Refer to paragraph 10-4.) 

10-58. Installation - Radio Compa11. (Refer to 
paragraph 10-5.) 

10-59. Bearing-Heading Indicator. The C-6H 
and ID-250/ ARN indicators are dual · pointer, 
moving type · instruments. The C-6H provides 
additional isolated heading output by means 
of an external serv6 amplifier. The ID-250/ARN 
indicator (RMI) is a ·repeater type instrument. 
The dial on each indicator displays heading 
from the J-2 compass system. Pointer No. 1 of 
each indicator displays ADF magnetic bearing 
from ARN-59 system. Pointer No. 2 of each 
indicator displays omni magnetic bearing from 
the AN/ARN-30 ( ) system via the B-18A 
RMI converter. 

10-60. Removal - learing•Heading Indicator. 
(Refer to paragraph 10-2;) 

10-61, Cleaning - learing-Heading ·Indicator. 
(Refer to_paragraph 10-3.) 

10-61A. Inspection - learing-Heading Indicator. 
(Refer to paragraph 10-3A.) 

10-62. Repair or leplacement _;, Bearing-Heading 
Indicator. (Refer t.o paragraph 10-4.) 

10-63. Installation - Bearing-Heading Indicator. 
(Refer to paragraph 10-5.) 

10-64. Gyro Magnetic Compass - Type V-
7 A. The gyro magnetic compass is an AC 
powered instrument. The compass may be used 
as a directional or it may · be "slaved" to the 
remote transmitter control unit by a two posi­
tion COMP ASS SLAVING, IN-OUT, switch ~ 
catM at the· lower center of the instrument 
panel. When the switch is in the "IN" position, 
the remote transmitter is in operation. The 
transmitter located in the lower center section 

10-5 
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of the tail boom, picks up the lines of force 
from the earth's magnetic field and transmits 
these signals to the gyro, causing it to follow 
these signals. The gyro remains in constant 
synchronization with these signals. The switch 
in the out position disconnects the transmitter 
from the system, and the electrically actuated 
directional gyro then detects movement only 
about the vertical axis of the helicopter with­
out reference to the earth's magnetic field. 

Note 

The AN/ASN-43 Gyro Magnetic com­
pass system replaces the J2 Gyro Mag­
netic conwass system on UH-lB Heli­
copters serial No. 66-15148 through 66-
15245. Functionally the AN/ASN-43 
system operates the same as the J2 
system, but has been considerably 
simplified. Only ac power is required 
for operation. 

10-65. Removal - Gyro Magnetic CompaH -
Type V-7A. (Refer to paragraph 10-2.) 

10-66. Cleaning - Gyro Magnetic Compass -
Type V-7A. (Refer to paragraph 10-8.) 

• 0-66A. Inspection - Gyro Magnetic CompaH -
Type V-7A. (Refer to paragraph 10-SA.) 

10-67. Repair or Replacement - Gyro Magnetic 
Compass - Type V-7A. (Refer to paragraph 10-
4.) 

10-68. Installation - Gyro Magnetic CompaH -
Type V-7A. (Refer to paragraph 10-5.) 

10-69. Standby Compass. The standby com­
pass is a standard magnetic type and is to be 
used in conjunction with the compass correc­
tion card, located adjacent to the compass. 

10-70. Troubleshooting-Standby CompaH. Per­
form steps as necessary to isolate trouble. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Excessive card error Improper compensation 
External magnetic 
interference 

Comp_e~te compass 
Refer to TM 55-405-3 
Locate magnetic influence 
and eliminate if possible 
Replace instrument Air in bowl 

Excessive card oscillation Insufficient liquid in bowl Replace instrument 

Card element not level Leaking float chamber 
Card magnets detached 
from card 

Replace instrument 
Replace instrument 

Card sluggish Dirty jewels or pivots 
restricting rotation 
Weak magnetic card 

Replace instrument 

Replace instrument 

10-71. R.emuvol- Standby CompaH. (Refer to 
paragraph 10-2.) 

10-72. Cleaning - Standby Compass. (Refer to 
paragraph 10-3.) 

10-72A. Inspection - Standby CompaH. (Ref er 
to paragraph 10-SA.) 

10-73. Repair or Replacement- Standby Compass. 
(Refer to paragraph 10-4.) 

10-74. Installation - Standby Compass. (Refer to 
paragraph 10-5.) 

10-74A. Calibration - Standby CompaH. a. Check 
condition of compass before positioning heli-

10-6 

copter on compass rose. (Ref er to paragraph 
10-SA.) 

b. Position helicopter on compass rose. Ob­
serve the following precautions prior to start 
of swinging procedure: 

(1) Make sure that all magnetic material 
and equipment in helicopter is secured in normal 
flight position. 

(2) Check that all controls and levers are 
set in normal flight position. 

(3) Check that all observers or personnel 
near or in the helicopter have no magnetic 
materials on their person. 
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( 4) Cheek that any magnetic object.a, such 
as trucks, automobiles or other aircraft, are 
removed from the compass rose swing area 
to a distance at which they will have no mag­
netic effect on the compass. 

c. Position helicopter on compass rose turn­
table and radial lines. Secure helicopter righ~ 
hand skid to compass rose holding fixture. 
Use helicopter ground handling wheels, or 
equivalent, to support helicopter when rotating 
to different headings. 

CHAPTER 10 
SECTION Ill 

10-6A 
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Note 
Any jack, lift, hoist or dolly which is 
used to lift helicopter to a level flight 
position shall be of non-magnetic mate­
rials. 

d. Start helicoi,ter power plant accord­
ing to standard procedures. (Refer to TM 55-
1520-211-10.) Turn on power to all equipment, 
including J-2 compass system, except landing 
light, searchlight, and windshield wipers. Allow 
helicopter to· rest, facing east, for approximately 
three minutes to permit ,.quipment functions to 
stabilize. 

Note 
Rotate helicopter undPl" engine power 
to accomplish steps e. through i. · 

Note 
Use -non-magnetic screwdriver to ad­
just "N-~" and "E-W" degree com­
pensators on face of compass. Purpose 
of compensators is to adjust ~tandby 
compass indicator, as nearly as pos­
sible, to agree with helicopter heading 

· on compass rose. 

e. Rotate helicopter to south magnetic head­
. ing and observe compass indication. Adjust 
"N-S" compensator as necessary. 

f. Rotate helicopter to west magnetic head­
ing · and observe compass indication. Adjust 
"E-W" compensator as necessary. 

g. Rotate helicopter to north nmgnetic head­
ing and observe compass indication. Adjust "N­
S" compensator as necessary. 

h. Rotate helicopter to east magnetic head­
ing and observe compass indication. Adjust 
"E-W" compensator as necessary. 

i. Repeat steps e. through h. two times to 
establish closest possible degree of compensa­
tion. 

j. Record S, W, N and E degree deviations on 
standby compass correction card. Secure com­
pass compensator screws with sealing compound 
(item 201, table 1-1). 

k. Shut down helicopter power plant and 
electrical power. Remove helicopter from com­
pass rose. 

Section IV - Engine and Miscellaneous Instrument! 

10.;.75_ Dual. Tachometer. The dual tachom­
eter indicates both the engine and rotor rpm 
The outer scale of the indicator is for power 
~urbine rpm, and the smaller inner scale is for 
. ·otor rpm. Power for operation of the indi­
cators · is provided by two tachometer genera­
tors mounted on the engine and transmission. 
These· systems are self generating; therefore, 

a connection to the electrical system is not re­
quired. Normal operation of the helicopter is 
evident when the power turbine (engine) and 
rotor rpm indicator needles are in synchroniza­
tion . 

INDICATION OF 
TROUBLE 

Excessive scale error 

Pointer moves backwardi,; 

Indication only one-half 
actual speed 

No reading on instrument 
either constant or intermittent 

Low reading on indicator 
either constant or intermittent 

High reading on indicator 
either constant or intermittent 

10-76. Troubleshooting- Dual Tachometer. Per­
form steps as necessary to isolate trouble. 

PROBABLE 
CAUSE 

Weak magneto in tachometer 

Leads reversed at generator 

Leads l!Onnected to wrong 
terminal indicator 

Break or short 
circuit in leads 
Poor connections at indicator 
or generator plugs 
Break in unit circuit 

Indicatm- resistance 
out of-adjustment 

Indicator resistance 
out of adjustment 

CORRECTIVE 
ACTION 

Replace tachometer 

Change leads in generator plug 

Refer to wiring diagram 
and indicator 

Repair or replace leads 

Clean or tighten connections 

Replace unit affected 

Replace indicator 

Replace indicator 
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10-77. Removal- Dual Tachometer. (Refer to 10-81. Engine Oil Pressure Indicator. The 
paragraph 10-2.) engine oil pressure gage receives pressure indi-
10-78. Cleaning- Duel Tachometer. (Refer to cations from the pressure transmitter and pnr 
paragraph 10-3.) vides readings in pounds per square inch (psi). 
10-78A. Inspection - Dual Tachometer. (Refer 
to paragraph 10-SA.) 

The oil pressure indicator and transmitter are 
electrically operated by 28. volt AC. 

10-79. Repair or Replacement- Dual Tachometer. 
(Refer to paragraph 10-4.) 10-82. Troubleshooting - Engine OIi Pressure In­

dicator. Perform checks as necessary to isolate 
trouble. 

10-80. Installation - Dual Tachometer. (Refer tQ 
paragraph 10-5.) 

INDICATION OF 
TROUBLE 

Low reading on oil 
pressure indicator 

Inaccurate or sticking 
pressure indicator 

Sluggish oil pressure reading 
or fluctuating oil pressure 

PROBABLE 
CAUSE 

Kinked tubing or air 
obstruction in tubing 

Defective instrument 

Sludge or air in line 

.jORRECTIVE 
ACTION 

Replace or change tubing 

Replace instrument 

Bleed line 

10-83. Removal - Engine Oil Pressure Indicator. 
(Refer to paragraph 10-2.) 

10-86. Installation - Engine Oil Pressure lndica- I 
tor . . (Refer to paragraph 10-5.) 

10-84. Cleaning- Engine Oil Pressure Indicator. 
(Refer to paragraph 10-3.) 

10-87. Engine Oil Temperature Indicator. 
The engine oil temperature indicator is con­
nected to an electrical resistance type thermo­
couple and indicator is powered by 28 volts DC 
and is connected to the essential bus. 10-84A. Inspection - Engine Oil Pressure. (Refer 

to paragraph 10-3A.) 

10-85. Repair or Replacement - Engine Oil Pres­
sure Indicator. (Refer to paragraph 10-4.) 

10-88. Troubleshooting -Engine Oil Temperature 
Indicator. Perform checks as necessary to isolate 
trouble. 

INDICATION OF 
TROUBLE 

Oil temperature reading off 
scale at low temperature end, 
or low reading either constant 
or intermittent 

Oil temperature reading off 
scale at high temperature end, 
or high reading either constant 
or intermittent 

No reading on indicator either 
constant or intermittent 

10-8 

PROBABLE 
CAUSE 

Open or short in indicator 

Short circuit in leads from 
resistance bulb to indicator 
Short circuit in bulb 

Break in leads or 
resistance bulb 

Open or short circuit 
in indicator 

Break in leads 
Defective switch 
Defective indicator 

CORRECTIVE 
ACTION 

Replace indicator 

Make continuity check and 
repair or replace indicator· 
Replace bulb 

Repair or replace leads 

Replace indicator 

Repair or replace lead8 
Replace switch 
Replace indicator 
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10-89. Removal- Engine Oil Temperature lndi­
iltor. (Refer to paragraph 10-2.) 
10-90. Cleaning- Engine Oil Temperature Indi­
cator. (Refer to paragraph 10-3.) 
10-90A. Inspection - Engine Oil Temperature In­
dicator. (Refer to paragraph 10-3A.) 
10-91. Repair or Replacement- Engine Oil Tem­
perarure Indicator. (Refe:r to paragraph 10-4.) 
10-92. Installation - En9ine OIi Temperature In­
dicator. (Refer to paragraph 10-5.) 

10-93. Transmission Oil Pressure Indicator. 
The transmission oil pressure indicator r&­

ceives pressure indications from the pressure 
transmitter and provides readings in pounds· 
per square ,.inch (psi). The oil pressure indi­
cator and transmitter are electrically operated 
by 28 volts AC. 

10-94. Trouble1hoofing- Tran1mi11ion Oil Pres­
sure Indicator. Perform steps as necessary to 
isolate trouble . . 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Low reading on oil 
pressure indicator 

Inaccurate or sticking 
pressure indicator. 

Sluggish oil pressure reading 
or fluctuating oil .pressure 

Kinked tubing or air 
obstruction in tubing 

J)ef ective instrument 

Sludge or air in line 

Ueplace or change tubing 

Replace instrument 

Bleed line 

10-95. Removal- Tran1mi11ion OIi Pre11ure In­
dicator. (Refer to paragraph 10-2.) 

10-99. Transmission Oil Temperature Indi­
cator. The transmission oil temperature indi­
catoi- is connected to an electrical resistance 
type thermobulb which electrical\Y transmits 
the oil temperature reading to the indicator 
unit. The unit operates from 28 volt DC elec­
trical system and is connected to the essential 
bus. 

10-96. Cleanffi9- Tran1ml11ion Oil Pre11ure In­
dicator. (Refer to para~ph 10-3.) 

10-96A. Inspection - Tra1111ni11lon Oil Pre11ure 
· Indicator. (Refer to paragraph 10-3A.) 

10-97. Repair or aeplace1J1ent- Tran1ml11ion Oil 
Pre11ure Indicator. (Refer to paragraph 10-4.) 

10-98. Installation - Tran1ml11ion Oil Pre11ure 
Indicator. (Refer to paragraph 10-5.) 

10-100. Trouble1hoofln9-Tran1mf11lon OIi Temp­
erature Indicator. Perform necessary checks as 
necessary to isolate trouble. 

INDICATION OF 
TROUBLE 

Oil temperature reading off 
scale at low temperature end, 
or low reading, either 
constant or intermittent 

Oil temperature reading off 
scale· at high reading either 
constant or intermittent 

PROBABLE 
CAUSE 

Open or short circuit 
in indicator 

Short circuit in leads 
or resistance bulb 
Ground in lead from 
resistance bulb ·to indicator 
Open or short circuit 
in indicator 
Short circuit in bulb 

Break in leads or 
resistance bulbs 

CORRECTIVE 
ACTION 

Replace indicator 

Repair or replace lead 

Make continuity check 

Replace indicator 

Replace bulb 

Repair or replace leads 

Open circuit in resistance bulb Replace resistance bulb 
Open or short 
circuit in indicator Replace indicator 
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10-101. Removal - Transmission Oil Temperature 
Indicator. (Refer to paragraph 10-2.) 
10-102. Cleaning - Transmission Oil Temperature 
Indicator. (Refer to paragraph 10-3.) 
10-102A. lnspecfion - Transmission Oil Tempera­
ture Indicator. (Refer to paragraph 10-SA.) 
10-103. Repair or Replacement - Transmission 
Oil Temperature Indicator. (Refer to paragraph 
10-4.) 
10-104. Installation -Transmission Oil Tempera­
ture Indicator. (Refer to paragraph 10-5.) 
10-105. Gas Producer Tachometer Indicator. 
The gas producer tachometer registers the rpm 
of the gas producer turbine. The indicator is 
powered by a tachometer generator geared to 
the rotor shaft and does not depend on the 
helicopter's electrical system. The indicator 
readings are in percent rpm of gas producer 
turbine speed. The instrument when used in 
conjunction with the exhaust temperature gage, 
permits engine power to be accurately set with­
out exceeding limitations. 

10-106. Removal - Gas Producer Tachometer In­
dicator. (Refer to paragraph 10-2.) 
10-107. Cleaning - Gas-Producer Tachometer In­
dicator. (Refer to para.graph 10-3.) 
10-107 A. Inspection - Gas Producer . Tachometer 
Indicator. (Refer to paragraph 10-SA.) 
10-108. Repair or Replfftcement - Gas Producer 
Tachometer Indicator. (Refer to paragraph 10-4.) 
10-109. Installation - Gas Producer Tachometer 
Indicator. (Refer to paragraph 10-5.) 

10-110. Exhaust Temperature Indicator. 
The exhaust temperature indicator receives 
temperature indications from the bayonet type 
thermocouples mounted in the forward section 
of the tailpipe. The gage temperature indica­
tions are in degrees centigrade and electrical 
power is not required as the system is self 
generating. 
10-111. Troubleshooting - Exhaust Temperature 
Indicator. Perform checks as necessary to isolate 
trouble. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

No reading on instrument Loose connections 
Open circuit in indicator 

Check and tighten connections 
Replace indicator 

10-112:. Removal - Exhaust Temperature Indica­
tor. (Refer to paragraph 10-2.) 

10-113. Cleaning-Exhaust Temperature Indica­
tor. (Refer to paragraph 10-3.) 

10-113A. Inspection - Exhaust Temperature In­
dicator. (Refer to paragraph 10-SA.) 

10-114. Repair or Replacement - Exhaust Temp­
erature Indicator . . (Refer to paragraph 10-4.) 

10-115. Installation - Exhaust Temperature Indi­
cator. (Refer to paragraph 10-5.) 

10-116. Torquemeter Indicator. The torque­
meter indicator is connected to a single trans­
mitter which is part of the engine oil system. 
The torquemeter indicates torque pressure in 
psi readings of the torque imposed upon the 
engine output sha!t. The torquemeter circuit 
is powered by 28 volt AC power and is protect­
ed by a circuit breaker located on the overhead 
console panel. 

10-116A. Trouble Shooting - Torquemeter Indi­
cator. Perform checks as necessary to isolate 
trouble . 

. INDtCATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Low reading on indicator 

Inaccurate or stic)<lng 
indicator -, 

Sluggish or fluctuating 
pressure 

No reading on indicator 

10-10 

Kinked or obstructed line 

Defective indicator 

Loose electrical 
connection 

Defective transmitter 
Open circuit between 
transmitter and indicator 

Replace or clean line 

Replace indicator 

Check connections 

Replace transmitter 
Make continuity check and 
replace or repair leads 
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10-117,' Removal -Torquemeter Indicator. (Refer 
.· to paragraph 10..;2.) 

• .10-118. Cleaning - Torquemeter Indicator. (Refer 
to paragraph 10-3.) 

10-1 l 8A. ln1pecticm - Torquemeter Indicator (Re­
fer to paragraph 10-3A.) 

10-119. Repair or Replacement,.;_ T orquemeter 
Indicator. (Refer to paragraph 10-4.) 

10-120. Installation - Torquemeter Indicator. 
(Refer to paragraph 10-5.) 

10-121. AC Voltmeter. The AC voltmeter 
indicates the voltage output from the inverter 
(main or spare),. however, the voltage indicated 
is the voltage between only two of the three 
115 volt AC phases. 

110-122. Removal -AC Voltmeter. (Refer to par­
agraph 10-2.) 

10-123. Cleaning - AC Voltmeter. (Refer to 
paragraph 10-3.) 

10-123A. Inspection - AC Voltmeter. (Refer to 
paragraph 10-3A.) 

10-124. Repair or Replacement -AC Voltmeter. 
(Refer to paragraph 10-4.) 

10-125. Installation - AC Voltmeter. (Refer to 
paragraph 10-5.) 

10-126. DC Voltmeter. The DC voltmeter in­
dicates the output of voltage from the main 
generator, standby generator, essential bus, 
non-essential bus, or battery. These sources are 
selected by the VM selector on the DC Power 
panel in the overhead console. 

10-127. Trouble1hooting- DC Voltmeter. Perform 
checks as necessary to isolate trouble. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

No readmg or erratic reading Malfunctioning generator 

Open or short circuit 

Replace generator 

Replace instrument 
in instrument 

Dirty or worn mechanism 
in instrument 

Replace instrument 

10-128. Removal - DC Voltmeter. (Refer to par­
agraph 10-2.) 

10-129. Cleaning - D( Voltmeter. (Refer to par­
agraph 10-3.) 

10-129A. lns1>ection - DC Voltmeter. (Refer to 
paragraph 10-3A.) 

10-130. Repair or Replacement - DC Voltmeter. 
(Refer to paragraph 10-4.) 

10-131. Installation - DC Voltmeter. (Refer to 
paragraph 10-5.) 

10.;132. loadmeter. Two DC loadmeters are 
mounted in the instrument panel, one each 
for the main and standby generator. These 
instruments measure and indicate, in percent­
age, the output or load of the generator. 

10-133. Troubleshooting- loadmeter. (Refer to 
paragraph 10-127.) 

10-134. Removal - load meter. (Refer to para­
graph 10-2.) 

10-135. Cleaning - load meter. (Refer to para­
graph 10-3.) 

10-135A. Inspection - loadmeter. (Refer to par­
agraph 10-3A.) 

10-136. Repair or Replacement - loadmeter. 
(Refer to paragraph 10-4.) 

10-137. Installation - load meter. (Ref er to par­
agraph 10-5.) 

10-138. Cloe~. The clock has an elapsed time 
mechanism incorporating a sweep second point­
er. The number of revolutions being counted by 
a minute totalizer hand indicating from Oto 60 
minutes and repeating, with on knob' to control 
the start, stop and fly-back of both pointers by 
successive depressions. The control knob for 
the clock is located at the upper righthand 
corner of the clock face. 

10-11 
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10-139. Removal- Clock. (Refer to paragraph 
10-2.) 

10-140. Cleaning - Clock. (Refer to paragraph 
10-3.) 

receiver which continuously indicates the quan­
tity of fuel in pounds and is powered by 115 
volt AC. The indicator is connected to a capaci­
tor type fuel quantity transmitter mounted in 
each fuel cell, which transmits the fuel quantity 
in pounds to the indicator. 

10-140A. Inspection -•Clock. (Refer to para­
graph 10-3A.) 001!1 Note 

10-141. Repair or Replacement - Clock. (Refer 
to paragraph 10-4.) 

10-142. Installation - Clock. (Refer to para­
graph 10-5.) 

UH-lB helicopters Serial No. 64-14101 
and subsequent are equipped with only 
one fuel quantity transmitter. On 
these helicopters the transmitter is 
located in the left-hand fuel -cell. 

10-143. Fuel Quantity lndicator. The tran­
sistorized fuel quantity indicator is an electrical 

10-144. Troubleshooting - fuel Quantity Indica­
tor. Perform checks as necessary to isolate 
trouble. 

INDICATION OF 
TROUBLE 

Indicator reads low 

Indicator reads high 

Indicator remains at 
one point on scale 

Indicator remains at 
zero or below 

Indicator operation sluggish 

PROBABLE 
CAUSE 

System out of adjustment 
Tank unit has low capacitance 
Compensator capacitance 
too high 

System out of adjustment 
Tank unit has high 
capacitance 
Open lead on 
compensator circuit 
Compensator section 
of tank unit open 

No power 

Defective indicator 
Coaxial lead grounded 
-100 cycle lead grounded 
Prolonged existence of this 
condition will burn out fire 
hazard resistor in _indicator 

Open wiring 

Low insulation resistance 
of the circuit 

CORRECTIVE 
ACTION 

Perform adjustment p:rocedure 
Cp.ange tank unit 
Change tank unit 

Perform adjustment procedure 
Change tank unit 

Check wiring 

Change tank unit 

Check 115 volts, 400 cycle 
power supply. 
Replace indicator 
Check whing 
Check wiring and/or 
replace indicator assembly 

Check wiring 

Check wiring and tank unit 

10-145. Removal - fuel Quantity Indicator. (Re­
f er to paragraph 10-2.) 

10-147. Repair or Replacement - Fuel Quantit) 
ln~icator. (Refer to paragraph 10-4.) 

10-146. Cleaning - Fuel Quantity Indicator. (Re­
f er to paragraph 10-3.) 
10-146A. Inspection - Fuel Quantity Indicator. 
(Refer to paragraph 10-3A.) 

10-12 

10-148. Installation - Fuel Quantity Indicator, 
(Refer to paragraph 10-5.) 
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INDICATION OF PROBABLE CORRECTIVE 
TROUBLE CAUSE ACTION 

Cont~t springs of voltage 
regulator base do not make 

Clean spring and prongs I 
good contact with regulator 
prongs 

Generator voltage too low Voltage-regulator not Check generator output 
adjusted properly with voltmeter. Adjust 

rheostat for proper voltage 

Faulty connections in Tighten connections 
generator field circuit 

Contact springs of voltage Clean springs and prongs I 
regulator base do not 
make good contact with 
regulator plugs 

Defective voltmeter Check generator output 
with external voltmeter; 
replace defective voltmeter 

Movement of regulator Defective rheostat Check for smooth control of 
rheo~tat does not alter voltage voltage between 26 and 30 
within normal range volts; replace defective 

rheostat 

Carbon pile out of adjust- Replace regulator 
ment or defective 

Faulty wiring between Repair wirini 
~enerator and regulator 

Contact springs of voltage Clean spring and prongs I 
regulator base do not make 
good contact with regulator 
prongs 

Loadmeter or voltmeter Voltage regulator unstable Replace faulty regulator 
fluctuates rapidly under 
steady load conditions 

Voltage varies excessively Carbon .. pile out of adjust- Repiace defective regulator 
with changes in engine ment or defective 
speed or electrical load 

Battery will not hold Charging rate too low Arliust voltage regulator 
charge , · 

Level of electrolyte too low Send to battery shop. (Refer 
to pargaraph 1-97.) 

Impurities in electrolyte Renlace battery 
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INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CO ·{RECTIVE · 
_\.CTION 

Excessive loss of electroylte Charging rate too high Adjust voltage regulator 

Send battery to shop for 
cell replaeement 

If loss is in individual 
cell(s) only, cell(s) is 
faulty 

Cracked cell cases Check cell ~e for leaks; 
replace battery 

Battery terminals corroded Excessive charging or 
discharging rate 

Reduce charging rate or 
load 

Battery polarity reversed Battery connections 
reversed 

· Check wiring to battery plug. 
Reverse wiring if necessary 

12-7. Generator Field Control Relays. The 
generator field control relays are located in the 
aft electrical compartment. Each respective 
relay provides control of the main generator 
or standby generator by opening and closing 
the generator shunt field .. The relay is tripped 
by the generator overvoltage applied through 
the overvoltage relay and may be reset electri­
cally. 

12-7A. Inspection - Generator Field Control Re­
lay. Inspect relay for loose connections, .dam­
aged or broken contact pins or terminals, phys­
ical damage to case or insulation between con­
tact pins, and discoloration that would indicate 
internal shorting or excessive overload. 

12-78. Repair or Replacement - Generator Field 
.Control Relay. Replace item if inspection require­
ments are not met. (Refer to paragraph 12-7A.) 

Paragraphs 12-8 and 12-9 Deleted 

12-10. Battery Relay. The battery relay is 
mounted on a shelf in the aft electrical com­
partment. This unit is an electricaUy operated 
switch between the battery and the main bus 
bar. It is controlled by a switch which opens 

12-4 

or closes the circuit to the actuating coil of 
the relay. 

12-1 OA. Inspection - Battery Relay. Inspect relay 
terminal contact surf aces for evidence of cor­
rosion, pits or discoloration (indicating arcing 
due to loose connections), damaged case and/or 
broken terminals or electrical overload. 

12-1 OB. Repair or Replacement,-- Baffery Relay. 
Replace item if inspection requirements are not 
met. (Refer to t-1aragraph 12-l0A.) · 

Paragraphs 12-11 and 12-12 Deleted. 

12-13. Voltage Regulator. Two voltage reg­
ulators are located in the forward electrical 
compartment ( one for the main generator and 
one for the standby generator) on the left 
hand side of the helicopter. The voltage regu­
lator adjusts the charging of the generator by 
increasing or decreasing resistance in the shunt 
of the field coil winding. The voltage regulator 
of the standby generator is set at a lower 
voltage than that of main-generator. 

12-14. Removal - Voltage Regulator. a . Turn 
battery switch to "OFF" position. 
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1. Gyrosyn Compass Amplifier 
2. Circuit Breakers 
3. Gyrosyn Compass Control 
4. Voltage Regulator 
5. Starter Relay 
fl. External Power Relay 
7. Non-Essential Bus Relay 
8. Battery Relay 
9. Reverse Current Relay (Main Generator) 

figure 12-1. Electrical compartment (TypicalJ 
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b. Unlock snap-clamps and remove voltage 
regulator from mounting base. 
l2-14A. Inspection -Voltage Regulator. Visually 
inspect regulator case for physical damage that 
could impair nonnal efficient operation of the 
unit, ( cracked case, damaged contact pins, loose 
terminal, etc.). Check for secure mounting of 
regulator into regulator base. Inspect regulator 
base for loose terminal connections, damaged or 
weak contact springs to regulator pins, cracked 
or damaged mounting plate or shock mouiits. 
12-14B. Repair or Replacement - Voltage Regu­
lator. Replace item if inspection requirement.a 
are not met. (Refer to paragraph 12-14A.) 

12-15. Installation - Voltage Regulator. Position 
voltage regulator on mounting base and lock 
snap-clamps. 

12-16. Deleted. 

12-17. Revene Current Relay. The reverse 
current relay is mounted in the aft electrical 
compartment. This unit prevents the generator 
from being connected to the line until operating 
voltage is attained, protects the generator 
against overload, prevents reverse current flow 
and holds generator connected to line unless 
voltage drops to a point where continued opera­
tion would be detrimental to the electrical 
equipment. 

12-17A. Inspection - levene Cuffent leloy. In­
spect for loose connections, damaged case or 
broken terminal studs. 

12-17B. Repair or Replacement - levers• Cuffent 
Relay. Replace item if inspection requirements 
are not met. (Refer to paragraph 12-17A.) 

Paragraphs 12-18 and 12-19 Deleted. 

12-20. Bus Control Relay. The bus control 
relay is actuated from the indicator terminal 
of the main generator reverse current relay. 
It also controls the nonessential bus relay; 
turns on non-essential bus when external power 
or main generator is on; prevents the starter 
generator from being on when generator is on 
and operates main generator failure caution 
lights. This unit is located in the aft electrical 
compartment. 

I 
12-20A. Inspection - Bua Control Relay. (Refer 
to paragraph 12-7A.) 

12-20B. Repair or Replacement - Bua Control l•­
lay. Replace item if inspection requirement.a are 
not met. (Refer 'to paragraph 12-20A.) 

Paragraphs 12-21 and 12-22 Deleted. 
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12-23. Overvoltage Relcy. The over voltage 
relay is located in the aft electrical compart­
ment. This unit actuates the trip coil on the 
field relay when 32 volts is reached and breaks 
the field of the· generator ,mich takes the gen­
erator off the line. 
12-23A. Inspection - Over,oltage Relay. (Refer 
to paragraph 12-7A.) 

12-23B. Repair or Replacement - Onr,oltage le­
lay. Replace item if inspection requirements are 
not met. (Refer to paragraph 12-28A.) 

Paragraphs 12-24 and 12-25 Deleted. 

12-26. Non-Essential Bus Relay. The non-es­
sential bus relay is mounted on a shelf in the 
aft electrical compartment. This unit is an 
electrically operated switch between the main 
bus bar and the non-essential bus. It is con­
trolled by a switch which opens or closes the 
circuit to the actuating coil of the relay. 

12-26A. Inspection - Non-Eaaentlal lua Relay. 
(Refer to paragraph 12-l0A.) 

12-26B. Repair or Replacement - Non-Essential 
Bua Relay: Replace item if inspection require­
ments are not met. (Refer to paragraph 12-
26A.) 

Paragraphs 12-27 and 12-28 Delet.d. 

12-29. Starter Relay. The starter relay is lo­
cated in the aft electrical compartment. This 
unit supplies direct current to the starter when 
the starter switch is depressed. 
12-29A. Inspection - Starter Relay. (Refer to 
paragraph 12-l0A.) 

12-29B. Repair or Replacement - Starter Relay. 
Replace item if inspection requirements are not 
met. (Refer to paragraph 12-30A.) 

12-29C. Miscellaneous Electrical Compo­
nents. Included in this category are relays, 
rheostats, switches, circuit breakers, plugs, 
leads, connectors, wiring, conduits, receptacles, 
ahunts and shock mounts. 
12-29D. Removal - Miscellaneous Electrical Com­
ponents. Remove attaching hardware, clamps 
and/or connectors and remove component. 
12-29E. Inspection - Miscellaneous Elecfrfcal 
Components. a. Inspect rheostats for security~ 
corrosion, burned element, damaged wil)el'., and 
cracks. 

b. Inspect switches for weak de'tents, se­
curity, corrosion, continuity in ON and OFF 
position. 
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c. Inspect 'circuit breakers for security, cor-
1 rosion, actuation for circuit nower on and power 

off and reset retentions. 

d. Inspect plugs, connectors and receptacles 
for security, contact, corrosion, damaged con­
tacts, broken wires, faulty contacts, insert 
cracks and faulty insulation. 

e. Inspect leads and wiring for loose termi­
nals, chaffing, corrosion or deteriorated condi­
tions·, faulty or damaged insulation, excessive 
mechanical stress, broken strands, damaged 
shielding, shorted shielding, routing and mount­
ing conditions. 

f. Inspect conduits for security, surface dam­
age, cracks, corrosion and deterioration. 

g. Inspect shunts for corrosion, security, deep 
scratches, physical damage and discoloration 
(indicating excessive overloading). 

h. Inspect shockmounts for retention, securi­
ty, cracks, distortion, corrosion and bonding. 

12-29F. Repair or Replacement- Miscellaneous 
Electrical Components. a. Tighten loose terminal 
connectors, mounting and electrical components. 

b. Replace miscellaneous electrical compo­
nents that fail to meet inspection requirements. 
(Refer to paragraph 12-S0E.) 

12-29G. Installation - Miscellaneous Electrical 
Components. a. Install component and secure 
with attaching hardware or clamps 

b. Attach terminals and/or connectors. 

Paraaraphs 12-30 and 12-31 Deleted. 

12-32. Interior Lights. Interior light circuits 
include the instrument lights, instrument 
secondary lights located on the glare shield, 
console and pedestal panel lights, dome lights, 
and cockpit lights. 

12-33. Troubleshooting - Interior lights. Per­
form checks as necessary to isolate trouble. 

INDICATION OF PROBABLE CORRECTIVE 
TROUBLE CAUSE ACTION 

Switch fails to operate Defective switch rheostat Replace switch rheostat 
lights 

Circuit breaker breaking Short in switch or wires Replace necessary parts 
circuit 

One light dim or inter- Poor ground Remove light and clean 
mittent ground 

One light out Burned out bulb Replace bulb 
Corroded lamp socket Clean terminals 
Broken wire 

12-34. Removal - Interior lights. a. Disengage 
appropriate circuit breaker. 

b. Remove m~unting hardware, lift out light 
assembly and disconnect light wire. 

12-34A. Inspection - Interior lights. Inspect 
lights for corroded lrunp socket terminals, 
shorted or broken wires, cracked lens, burned 
out la.mp bulbs, or improper handling of light 
case to airframe. 

12-34B. Repair and Replacement - Interior lights. 
Light assembly may be repaired by replacing 

I damaged or defective component parts. If light 
case is damaged beyond repair, complete unit 
must be replaced. 

Replace wire 

12-35. Installation - Interior lights. a. Connect 
light wire and install light assembly with 
mounting hardware. 

b. Engage appropriate circuit breaker and 
check light for proper operation. 

12-36. Landing Light and Search Light. The 
landing light is mounted on the underside of 
the cabin forward of the aft cross tube. The 
search light is also mounted on the underside 
of the cabin forward of the front cross tube. 
Each light is retractable and is controlled by 
a switch on the pilot's collective stick. The 
circuit is protected by a circuit breaker on the 
overhead console panel. 

12-37. Troubleshooting - I.anding or Search 
Light. Perform checks as necessary to isolate 
trouble. 

12-7 
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INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Light inoperative Defective switch Replace switch 

Circuit breaker breaking 
circuit 

Short in switch or wires Replace necessary 
parts 

One light dim constantly or 
intermittently 

Poor ground Remove light and 
ground 

One light out Burned out bulb or corroded 
lamp socket 

Replace bulb. Clean 
terminals or replace 
light 

Broken wires 

12-38. Removal - Landing or Searclt Ugltt. a. 
Turn battery switch to "OFF'' position. 

b. Remove four mounting screws from lower 
side of helicopter. Remove and disconnect wires 
from terminals. Cover wires with tape. 

12-38A. Inspection - Landing or Searcltligltt. a. 
Check light for defective or broken seal. 

b. Check for loose connections, and damaged 
or defective component parts (terminal strips, 
limit switches, drive motors, relays, etc.). 

12-38B. Repair or Replacement - Landing or 
Searcltligltt. a. Accomplish replacement of sealed 
beam lamp unit as follows: Remove three 
screws from lamp retainer ring, remove ring 
and gasket, lift lamp and disconnect wiring. 

Note 

Observe position of la.mp before re­
moval and install new unit in same 
position using reverse order of re­
moval procedure. 

b. Replace complete unit if inspection items 
in paragraph 12-38A, step b., are not met. 

12-39. Installation - Landing or Searclt Ligltt. 
Remove tape from wire ends. Attach wires to 
proper terminals on light and install wire 
clamp. Position light through hole and install 
mounting screws. Check light for operation. 

12-40. Anti-Collision Light. The anti - colli­
sion light is mounted on top of the fuselage 
aft of the cabin area. Rotation of the light 
creates a flashing action that is visible for a 
considerable distance. This light is controlled 
by a switch on the exterior light panel on the 
overhead console. 

12-8 

Repair wires 

12-41. Removal - Anti-Collision Ugltt. a. Turn 
battery switch to "OFF" position. Remove 
mounting screws holding light to top of fuse­
lage. 

b. Pull light out as far as wiring will permit 
and disconnect electrical connector. 

12-41A. Inspection -Anti-Collision l.igltt. a. In­
spect light for broken cover, lens or burned 
lamp bulb element. · 

b. Inspect light for damaged case, broken 
connector, pins, and damaged rotation motor or 
drive unit. 

12-41 B. Repair and Replacement - Anti-Collision 
Ligltt. a. Loosen screw securing lens cover re­
taining ring, lift lens from light b&.8e. Install 
and secure new lens cover in reverse order of 
removal procedure. 

b. Replace item if inspection requirements in 
paragraph 12-41A, step b., are not met. 

12-42. Installation - Anti-Collision Ugltt. Con­
nect electrical connector. Position light in place 
and install mounting screws. 

12-43. Navigation Lights. T h e navigation 
lights circuit consists of circuit breaker, two 
selector switches, flasher, two red lights on 
left side and two green lights on right side 
(one each above and below the cabin door), 
three white lights ( one each above the cabin 
door and one on bottom right side of cabin), 
and one amber light in the vertical fin of the 
aft section assembly. On UH-lB Serial No. 
64-14101 and subsequent two amber lights are 
mounted just below the vertical fin in the aft 
section assembly. On UH-lB Serial No. 65-
9416 and subsequent the white lights are pro­
tected by a separate circuit breaker. 
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1.2-44. trou•le Sltoofin1 NoYl9otlon Li9ltt1. 
(Perform steps ,iil ·paragraph 12-37.)· 

12-44A. lnapecfion - HoYl9otion Ligltta. (Ref er-
to paragrap1' 12-MA~) . 

12-441 . . lepair ond leplacement - NaYl9affon 
U,lt.tl- Replace . faulty or damaged component -
parts (lens, lamp bulbs, et.c.). If light case is 
dalpaged beyond repair complete unit must be 
rep1aced 

12-45. len .. Yal ~ NoYl9otlon Li1ltt1. a. Make 
· sure · battery swit.ch -and light ·swit.ch are in 

"OFF" position. 

b. Remove cover mounting screw and re­
mov" cover. Remove two screws mounting 
light asat:nibly to bracket, pull assembly from 
ship and disconnect electrical connector. Re­
move light assembly from helicopter and cover 
wire with tape. 

12-46'. Installation - NaYl9ation U9ltt1. a. Re­
move tape from wire and connect light as­
sembly. · 

b. Position light assembly and install two 
mounting screws. Place cover in position and 
install mounting sr.rews. 

12-47. Navigation Lis,hts Flasher. · The navi­
gation lights flasher 1s mounted in the aft 
electrical compartment. On helicopters through 
UH-1B Serial No. 64-14191 this unit will cause 
_the white and colored navigation lights to 
flash alternately. On UH-1B Serial No. 65-
9416 and subsequent it will cause only the 
colored navigation lights to flash 

12-41. · lemoYGI - Fla1lter - NaYigatio,:t Li9ltt1. 
•· J4ake · sure battery s.wit.ch is in "OFF" posi­
tion. 

CHAPTEI 12 
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b. Disconnect electrical connector. Remove 
mounting nuts, washers, and bolts and lift 
flasher from helicopter. 

12-48A. Inspection - Novogotlon Ugltts flasM•. 
Inspect flasher case for dents or damage that 
would impair normal operation of the unit. 
Check conn€ctor for broken or corroded pins 
and cracked inserts. 

12-488. lepair or leplacement - Novlgotlon 
light flasher. Replace item if inspection requiJ.~· 
ments are not met. (Refer to paragraph 12-
48A.) 

12-49. Installation - Navigation li9ltts flaslter. 
Position flasher on shelf and . install mounting 
bolts, washers and nuts. Connect electrical con­
nector. 

12-50. Rheostat. The rheostats ·are mounted 
on the overhead console. The rheostats are a 
means of turning on, and dimming instrument 
lights. 

12-51. lemoval - llteosiat. a. Make sure bat­
tery switch is in. '.'OFF'' position. Disengage 
fasteners and swing right-hand side of over-
head console down. · 

b. Remove rheostat Pointer knob. Remove 
nut and washer and disconnect wires from 
terminals of rheostat and lift rheostat from 
panel. Tape ends of wires. 

12-51A. Inspection - llteostat. (Refer to para­
graph 12-29E.) 

12-511. lepalr or leplacement- llteostat. Re­
place item if inspection requirements are not 
met. (Refer to paragraph.12-61A.) 

12-52. Installation - llteostat. a. Position rhe­
ostat bi panel and install washer and nut. In­
stall Pointer knob. 

b. Remove tape from wires ,md · install on 
proper posts of rheostat. Carefully raise panel 
into Position, noting that wires stow without 
binding or interference and engage · panel 
fasteners. 

12-53. Control Panels. The control panels on 
the overhead · console consist of the following: 
Dome lights and pitot heater, exterior lights, 
cabin heate:r instrument lishts, AC Power, DC 
power, and nriscellaneoua panels. The panels 
on the pedestal consist of hydraulic control and 
force trim, ~ution, and engine control panels. 

12-54. lemoval - Control Jtanels. Remove con­
trol panels as follows: 

Note 

The removal procedure for all J)&IMt)b 
are relatively the '8ffl.e. A single re­
moval procedure ma:r be used for any 
panel. 

a. Turn battery switch to "OFF'' position. 

b. Release snap fasteners holding panel to 
pedestal or overhead console. Carefully Uft 
panel away from mounting position. Discon­
nect electrical receptacle and lift panel from 
mounting position. 

12-54A. lnspecHon - ConfrOI ,anels. Viaually in­
spect for scratched, chipped, or,broken edge lit 
panels, loose wiring connections, damapd or 
faulty switches, damaged connecton and broken 
or missing mounting .fasteners. 

12-541. lepdfr or. leplacement- Control ,anefs. 
Replace items that fail to meet inspection re­
quirements. (Refer to paragraph 12-MA.) 

12-55. Installation - Control ,anels. · Connect 
electrical receptacle to under side of panel · Po­
sition panel in place being careful not to 
damage wiring. Connect fastenen. ~ 

12-56. DC Circuit Break.rs. The DC clreaft 
breakers are mounted on the overhead conaole. 
DC circuits can be opened and closed by operat­
ing these trip.free, push-pull type circuit 
breakers. · · 

12-57. Removal-DC Circuit .,.alren . . Make 
sure battery switch is in "Oli'F" position. Open 
circuit breaker panel. Disconnect leads from 
circuit breakers and tape ends of leads. Re­
move mounting screws and lift. circuit breaker 
from panel. 

12-57A. lnspecHon-DC Circuit .,_.alren. (Refer 
t.o paragraph 12-~E.) 

12-571. lepalr o, leplacetnent - DC Clrcvlf 
lrealrers. Replace item if inspeetion · require­
ments are not met. (Refer to paragraph 12-
67 A..) 

12-51. lnstollotlon - DC Clrcvlt lrealren. Posi­
tion circuit breaker in panel and install mount­
ing screws. Remove tape from leads and con­
nect leads to circuit breaker terminals. C1oee 
circuit breaker panel 
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12-59. Thermocouple lead Spool Resistor. 
The thermocouple lead spool resistor is located 
in the aft electrical compartment. Two sections 
of chromel and alumel leads are used to connect 
the thermocouple to the indicator. The ther­
mocouple lead spool resistor is a part of the 
tailpipe temperature indicator circuit. 

12-60,_ Removal - Thermocouple Lead Spoof Re­
sistor: I)isconnect leads from resistor; Remove 
mounting nuts, washers and screws and lift re­
sistor from compartment. 

12-60A. Inspection - . Thermocouple Lead Spoof 
Resistor. Inspect resistor for loose connections, 
corrosion, broken wires, broken terminals and 
damage to cover or cover fasteners. 

12-60B. Repair or Replacement - Thermocouple 
Lead Spool Resistor. Replace item if inspection 
requirements are not met. (Ref er to paragraph 
12-60A.) 

12-6 l. Installation - Thermocouple Lead Spoof 
Resistor. Position resistor in compartment and 
install mounting screws, washers, and nuts. 
Connect leads from thermocouple and indicator 
circuits. 

12-62. Adlustment - Thermocouple Lead Spool 
Resistor. a. Disconnect thermocouple leads at 
indicator and measure resistance of circuit. It 
shall be 8.0 ± 0.05 ohms. 

b. If necessary, cut thermocouple lead spool 
:-esistor to attain this value. 

12-63. Hydraulic Pressure Warning Switch 
(UH-1 A and UH-1 B Serial No. 60-3546 
through 64-14100). The hydraulic pressure 
warning switch on these helicopters is mounted 
on the bulkhead on the right-hand side of the 
transmission. When system pressure gets low, 
the pressure ~witch turns on the warning Ught 
on the-instrument panel. 

12-64. Removal - Hydraulic Pressure Waming 
Switch (UH-1 A and UH-1 B Serial No. 60-3546 
tllrough 64-1141001. a. Make sure battery switch 
is in "OFF'' position. 

b. Remove right-hand transmission cowling. 
Slide a small drain pan under pressure switch 
and disconnect hydraulic line. Cap all openings. 

c. Disconnect electrical receptacle. Remove 
mounting nuts, washers, and bolts and lift 
switch from bracket. 

12-10 

12-64A. Inspection - Hydraulic Pressure Wamfng 
Switch (UH-1A and UH-18 Serial No. 60-3546 
through 64-141001. Inspect switch for loose con­
nections, security, pressure leaks and actuation 
of switch at proper pressure. 

12-64B. Repair or Replacement - Hydraulic Pres­
iure Warning Switch (UH-1 A and UH-1 B Serial No. 
60-3546 hr.ough 64-14100). Tighten connections, 
repair leaks or replace switch if -faulty. (Ref er 
to paragraph 1.2-64A.) . 

12-65. Installation - Hydraulic Pressure Waming 
Switch (UH-1A and UH-18 Serial No. 60-3546 
through 64-141001. a. Position pressure switch 
in bracket and install mounting bolts, washers 
and nuts. Remove caps from all openings. 
Connect electrical receptacle and hydraulic line. 

b. Fill and bleed hydraulic system. Install 
cowling. 

12-65A. Hydraulic Pressure Waming Switch 
(UH-1 B Serial No. 64-14101 . and subse­
quent). _ A pressure warning switch is located 
in each of the two hydraulic system module as­
semblies which are mounted on the bulkhead on 
the right-hand side of the transmission. When 
pressure in either system decreases, the pres­
sure switch activates a warning light on the 
instrument panel. 

12-65B. Removal - Hydraulic Pressure Warning 
Switch (UH-18 Serial No. 64-14101 and subse­
quentl. a. Make sure battery switch is in "OFF'' 
position. 

b. Remove right-hand transmission cowling. 
Slide a small drain pan under pressure switch 
and disconnect hydraulic line. Cap all openings. 

c. Disconnect electrical receptacle. Back off 
check nut and remove switch from · module as.: 
sembly. Cap opening in module. 

12-65B 1. Inspection - Hydraulic Pressure Warn­
ing Switch (UH-1A and UH-18 Serial No. 64-14101 
and subHquentl. Inspect switch for loose con­
nections, security, pressure leaks and actuation 
of switch at proper pressure. 

12-65B2. Repair or Replacement - Hydraulic Pres­
sure Warning Switch (UH-1 A and UH-1 B Serial No. 
64-14101 and subHquentl. Tighten connections, 
repair leaks or replace switch if faulty. (Refer 
to paragraph 12-65B1A.) . 
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12-65C. Installation - Hydraulic Pressure Warn­
ing Switch IUH-18 Serial No. 64-14101 and aubH­
quentl. a. Remove cap from module opening. In-

e stall pressure switch, with check nut, into mod­
ule assembly. Tighten check nut with 40 to 50 
inch-pounds torque. 

b. Remove caps from all openings. Connect 
electrical receptacle and hydraulic line. 

c. Fill and bleed -hydraulic system. Install 
cowling. 

12-66. Hydraulic Bypass Solenoid Valve 
(UH-1 A and UH-1 B Serial No. 60-3546 
throus,h 64-14100). The hydraulic bypass 
solenoid valve on these helicopters is mounted 
on the bulkhead on the right-hand side of the 
transmission. This valve is controlled by a 
switch on the hydraulic control panel. 

12-67. Removal - Hydraulic 8ypa11 Solenoid 
Valve (UH-1A and UH-18 Serial No. 60-3546 
tltrouglt 64-14100J. a. Remove right-hand trans­
mission cowling. 

b. Slide a small drain pan under solenoid 
~alve and disconnect hydraulic lines from valve. 

ap all openings. 

c. Disconnect electrical receptacle. Remove 
mounting nuts, washers and bolts and lift valve 
from mounting bracket. 

12-67A. Inspection - Hydraulic lypass Solenoid 
Valve lUH-1 A and UH-11 Serial No . . 60-3546 
tltrouglt 64-14100). Check valve for security, 
pressure leaks and proper actuation of sole-
noid. . 

12-67B.' Repair or Replacement - Hydraulic Ir­
pass Solenoid Valve (UH-1 A and UH-18 Serial No. 
60-3546 tltrouglt 64-14100J. Replace item if in­
spection requirements are not met. (Refer to 
paragraph 12-67A.) 

12-68. Installation - Hydraulic lypa11 Solenoid 
Valve (UH-1A and UH-18 Serial· No. 60-3546 
tltrouglt 64-14100J. a. Position valve on mounting 
bracket and install mounting bolts, washers and 

uts. 

b. Remove caps from all openings. Connect 
hydraulic lines and electrical receptacle. 

• 
c. Fill and bleed hydraulic system. Install 

owling. 

12-68A. Hydraulic Bypass Solenoid Valve 
(UH-1B Serial No. 64-14101 and subse­
quent). A bypass solenoid valve is located in 
the top of each of the two hydraulic system 
module assemblies which are mounted on the 
bulkhead on the right-hand side of the trans­
mission. This valve is controlled by a switch on 
the hydraulic control panel. 

12-688. Removal - Hydraulic 8ypa11 Solenoid 
Valve (UH-18 Serial No.~ 64-14101 and su•se­
quentl. a. Remove right-hand transmission cowl­
ing. 

b. Slide a small drain pan under solenoid 
valve and disconnect hydraulic lines from valve. 
Cap all openings. 

c. Disconnect electrical receptacle. Remove 
screws attaching valve to module and remove 
valve from module. Cap · opening in module. 

12-6811. Inspection - Hydraulic lypa11 Solenoid 
VafYe lUH-lA and UH-18 Serial No. 64-14101 an·d 
•u•Hquent). Check valve for security, pressure 
leaks and proper actuation of solenoid. 

12-6882. lepair or leplacente11f- Hpdraullc-1,­
pa11 Softt1toid VafYe lUH-lA a11d UH-11 Serial No. 
64-14101 and su••equenfl. Replace item if in­
spection requirements are not met. (Refer to 
paragraph 12-68A.) 

12-68(. fnstallatio11 - Hydraulic lypa11 Sofe11oid 
Valve (UH-18 Serial No. 64-14101 and su•••­
quentJ. a. Remove cap from module opening. Po­
sition valve in module and install attaching 
screws. Tighten screws with 35 to 40 inch­
pounds torque. 

b. Remove caps from all openings. Connect 
hydraulic lines and electrical receptacle. 

c. Fill and bleed hydraulic · system. Install 
cowling. 

12-69. External Power Receptacle. The ex­
ternal power receptacle is mounted on a bracket 
just below the aft electrical compartment, ae­
cess door. The receptacle is covered by an 
access door. This receptacle ~s the contact point 
for external power plug-in. 

Note 

External power is not required for 
starting the helicopter. 

12-l0A 
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12-70. Trouble Sltootfn9 - External Power le­
ceptade. Perform check u neces38ry to isolate 
trouble . 

12-71. lemoval - Extemal flower leceptade. a. 
Disconnect battery. 

. ; · · J!lfDIOAifiiON fflP 
TROUBLE 

PltOBABLE 
CAUSE 

CORRECTIVE . 
ACTION 

Lacg of power when external 
power plug is inserted 

.Reverse polarity in plug r.ework plug to correct polarity 

l!elay points corroded or pitted 
Power supply from 

Replace points or relay 
Increase output of 
e:~ternal power external source too low 

b~ · Remove nuts and washers from terminal 
post and free wires from receptacle. Tape ends 
of wires. Remove mounting screws and washers· · 
and lift receptacle from bracket. 

. 12-71A. Inspection -Extemal Power leceptade. 
(Refer to paragraph 12-29E.) 

12-71 B. · lepalr or leplacement - External Power 
leceptacfe. Replace item if inspection require­
cents _are not met. (Refer to paragraph 12-71A.) 

12-101 

12-72. Installation - External Power .leceptade. 
Position external power receptacle in bracket 
and install mounting washers and screws. Re­
move · tape from wires and secure wires co 
terminal post. Connect.battery . 

12-73. External Power Door Limit Switch. 
The external power door limit switch is mount­
ed· on the external power receptacle bracket. 
This switch'is actuated when the door is closed. 
If the door is left unJatched the EXTERN AL 
POWER segment of Caution panel on pedesta· 
will illuminate. 
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12-74. Removal - Limit Switch - External Power 
Door. a. Disconnect battery. 

b. Disconnect electrical wires from switch 

a d tape ends of wires. Loosen jam nut on 
breaded portion of switch inside of electrical 

mpartment. Remove mounting nut from 
switch through external power receptacle door 
and lift switch from helicopter. 

12-74A. Inspection - External Power Door Limit 
Switch. (Refer to paragraph 12-29E.) 

12-74B. Repair or Replacement- External Power 
Door Limit Switch. Replace item if inspection re­
quirements are not met. (kefer to paragraph 
12-74A.) 

12-75. Installation - U,iit Switch - External 
Power Door. a. Install Jam nut approximately 
halfway on threaded portion of switch. 

b. Place switch in position with threads ex­
tending through mounting bracket and install 
jam nut through external power receptacle 
door. 

c. Connect battery. 

12-76. Adiustment - Limit Switch - External 
Power Door. Adjust switch by loosening jam 

ut and adjusting screw so switch will actuate 
when door is closed. 

12-77. External Power Relay. The external 
power relay is located in the aft electrical com­
partment. · This relay connects an external 
source of power, through the external power 
receptacle, to the electrical system of the heli­
copter. 

12-77 A. Inspection - External Power Relay. (Re­
f er to paragraph 1~-lOA.) 

12-77B. Repair or Replacement- External Power 
Relay. Replace item if inspection requirements 
are not met. (Refer to paragraph 12-77 A.) 

Paragraphs 12-78 and 12-79 Deleted. 

12-80. RPM Limit Warning System. The rpm limit 
warning system includes a detector unit in 1ight 
side of nose compartment, a circuit breaker on 
overhead console, a warning ligh't on instrument 
panel, audio oscillator device, ON /OFF audio 
switch on engine control panel and electrical 
wiring and connectors. Power is supplied by the 
28-volt DC essential bus. 

12-81. Operational Checlc. The rpm limit de­
tector, operating on DC power, senses and inter­
prets rotor and engine rpm through connection 
to tachometer circuits. If the ro~r rpm exceeds 

normal limit, warning light will illuminate. 
When either rotor or engine rpm reaches low 
limit, an audio signal is produced in pilot's and 
copilot's headsets, and warning light is illumi­
nated. For starting and ground opera'tion, audio 
tone can be turned off by audio switch. Before 
installation the rpm warning system detector is 
adjusted. Readjustment milY be required when­
ever a tachometer generator is replaced, due to 
tolerances on tachometer,1COmponents. Replace­
ment of an engine tachometer generator will 
not require a check of rotor high rpm setting. 

Note 
On UH-1B Helicopters Serial No. 66-
491 and subsequent; and on all earlier 
UH-1B Helicopters when modified; an 
automatic reset switch replaces the 
existing two-position switch in the low 
RPM audio circuit of the RPM Warn­
ing System. This switch automatically 
deactivates the low audio signal during 
extended periods of low RPM ground 
run operation. 

12-82. Testing - RPM Limit Warning System. The 
testing and alignment of this system shall be 
accomplished during ground runup. 

Note 
To facilitate adjustment of RPM warn­
ing de'tector box, the box may be 
moved from the helicopter and recon­
nected to helicopter power by means of 
an extender cable. Cable may be f abri­
cated as shown on figure 12-2. 

Note 
To increase the RPM at which the 
warning light will illuminate, 'turn 
either Rt, R2, or R3 clockwise. One 
half turn of the potentiometer shaft 
will cause a change of 5 rotor l"J)m or 
100 engine rpm. (Do not adjust R4 
and R5. These are bench check adjust­
ments and are to be performed only by 
higher level maintenance facility.) 

12-82A. Testing - RPM Limit Warning System 
(BellJ. (See figure 12-3.) When RPM limit warn­
ing detector has nameplate shown on figure 12-
4, perform check and alignment of low engine 
and low rotor rpm on aircrll.ft as follows: 

Note 
If nameplate is like that shown on fig­
ure 12-4C, refer to paragraph 12-82B. 

a. Using the dual tachometer indicator as a 
reference and with low rpm audio switch in ON 
position, run engine at 6300 rpm approximately, 

12-11 
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and ascertain 'that the red RPM LIMIT warning 
lia'ht on the instrument panel is not illuminated 
and the audio warning signal is not audible in 
the pilot's and copilot~s )leadsets. · 

b. Decrease engine speed very slowly to the 
point where the-RPM warning light illuminates 
and an audio warning signal (series of audio 
bunta) is heard in the pilot's and copilot's head­
sets. Engine rpm should be 6000 plus or minus 
100 rpm. (295 plus or minus 5 rotor rpm.) 

c. Position the low rpm switch to OFF posi­
tion. Run engine at slightly less than 5900 rpm 
(290 rotor rpm). The RPM LIMIT warning light 
should be illuminated, but 'the audio signal 
should not be heard in the pilot's and copilot's 
headsets. 

d. Increase engine-rpm slowly and verify that 
RPM LIMIT warning light extinguishes within 
limits of 6000 plus or minus 100 rpm (295 plus 
or minus 5 rotor rpm). 

e. If the rpm warning system does not meet 
the requirements as outlined in steps a. through 
d., above, the system must be aligned in ac­
cordance with the following procedures: 

Note 

Steps (1) through (S) shall be per­
formed with the engine OFF .. 

(1) Disengage the RPM WARN SYSTEM 
circuit breaker. 

(2) Remove cover from the detector and 
connect test box leads to TPl and TP2 as shown 
in figure 12-4A. 

Note 

Locally fabricate test box in accord­
ance with instructions shown in figure 
12-4B. 

(3) Reset RPM WARN SYSTEM circuit 
breaker and position the low rpm switch to 
AUDIO. The audio warning signal should be 
heard in pilot's and copilot's headsets. 

(4) Start engine and increase rpm to ap­
proximately 6300 rpm (310 rotor rpm). 

FABRICATE EXTENDER CABLE FROM 
-

'1 MS3116F-U-19S 
MS3110E-U-19P OR 

OR MS3126F-14-19S 
MS3120E-14-19P 

A A 
B B 

BU22 22 GAGE STRANDED WIRE 

C C 

D D 

E E 

F F 

PLUG JO 
SHIP CABLE-

G G 
H H 

J J 
K K 

L L 

M M 

N N 
p p 

R R 
s s 
J J 

.ll u 
V . V 

....:...J --
1------------6 FT. (APPROX)------------

205074-12 

~l9ure 12-2. 1PM limit defector extender cable 

12-12 
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ENGINE TACHOMETER CIRCUIT 

LOGIC CIRCUIT 

LOGICAi-i> 
AUDIO CIRCUIT 

RS TRIM POT 

COVER 

ROTOR TACHOMETER 
CIRCUIT 

20507i.-1 

Figure 12-3. RPM limit defector llelfJ 

(5\ Position the ENGINE-NORMAirRO­
TOR switch on the test box (figure 12-4A) to 
ENGINE position. 

(6) Set engine to 6000 rpm (295 _rotor 
rpm). 

(7) If warning light illuminates, turn R3 
slowly counterclockwise until warning · light is 
off, then very slowly turn R3 clockwise until it 
illuminates again. If warning light is . not il­
luminated at 6000 engine rpm (295 rotor rpm) 
turn R3 very slowly clockwise until light il-
luminates. · 

(8) T(? test for proper alignment, vary the 
engine rpm slowly above and below 6000 rpm 
(295 rotor rpm) and observe warning ligh't. 
Verify that the warning light illuminates when 
engine reaches 6000 plus or minus 100 rpm. 

(9) If light fails to illuminate, repeat steps 
(6), (7), and (8). 

f. The low rotor rpm warning shall be aligned 
as follows: 

(1) Place the ENGINE-NORMAirROTOR 
switch on the 'test box (figure 12-4A) to ROTOR 
position. 

(2) Set rotor rpm to 295 ( 6000 engine 
rpm). 

(3) If warning light is illuminated, turn 
Rl slowly counterclockwise until light goes off, 
then very slowly clockwise until light illumi­
nates. If light is not illuminated at 295 rotor 
rpm (6000 engine rpm), turn Rl very slowly 
clockwise only until light illuminates. 

( 4) To test proper alignment, vary rotor 
rpm above and below 295 rpm (6000 engine 
rpm) and observe warning light. Verify that 
light comes on at 295 rpm, plus or minus 5 
(6000, plus or minus 100, engine rpm). If light 
does not come on, repeat steps (2), (3) and (4). 

(5) Place ENGINE - NORMAL- ROTOR 
switch in NORMAL position. 

g. The high rotor rpm warning shall be tested 
and aligned as follows: 

(1) Position the low rpm switch to AUDIO 
po&ttion. 

(2) Set governor switch in EMERGENCY · 
and, with the rotor in flat pitch, slowly increase 
the ~ngine rpm until the warning light illumi­
nates. The light should illuminate at a rotor 
speed of 335 plus or minus 5 rpm (engine speed 
6800 plus or minus 100 rpm). No audio signal 
should be heard in the pilot's and copilot's head­
sets. 

(3) The rpm limit warning system should 
meet the requirements outlined in step (2) 
above. If .requirements are not met, the system 
shall be aligned as follows: 

0 

I 

Note 

The high engine potentiometer R4 (see 
figure 12-4A) is factory set and shall 
be adjusted ONLY by higher level 
maintenance facility. 

BELL HELICOPTER OOMF'OI\NY 

RPM LIMIT WARNING SYS 
STOCll NO. 

PAIT NO. 205-074-001-1 
CONTI NO. 

0 SERIAL NO.I I U.S. 

0 

I 

0 

Figure 12-4. RPM limit waming defector nameplate 
,aem 

12-12A 
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(.WITCH 
SHIPS WIRING 

r----
1 ROr:TOR._..-t---+---, I NORMAL 

I . lOK 

i ' l ______ .............. _. __ j R4 P.3 TP7 

TESTBOXJ '----------- +28 VOC SHIPS SUPPLY 

• PROCURED FROA: H..-n H. S...ith, Inc. 

Figure 12-4A. Alignment of 1,M limlt warning ,,.,.m. 

(a) Pull circuit breaker. Remove cover 
from detector and connect test box leads to TPl 
and TP2 as shown in figure 12-4A. 

Note 

Locally fabricate test box in accord­
ance with instructions shown in figure 
12-4B. 

(b) Reset the RPM WARN SYSTEM 
circuit breakt:r and posi'tion the low rpm switch 
to AUDIO position. 

(c) Position the ENGINE-NORMAL­
ROTOR switch on the test box \see figure 12-
4A). to ROTOR position. 

( d) Set the governor switch to EMER­
GENCY position and, with the rotor in flat 
pitch, slowly increase throttle to rotor speed of , 
8.15 (6800 engine rpm). 

(e) If the warning light is illuminated, 
turn R2 slowly· clockwise until the light goes off. 
Then turn, very slowly, counterclockwise until 
light illuminates again. If the light is not il­
luminated, turn R2 very slowly: counterclockwise 
until light illummates. 

12-r21 

USE 490-102 "'1P PLUG* OR EQUIVALENT 

WIRE - 18 GAGE 
STRANDED 

STANDARD 
MINI-BOX OR 
EQUIVALENT\ 

<O GO ~-------------, 
I ROTOR . I 
~ I 
I SINGLE POLE DOUBLE 

THROW SWITCH 

• PROCURE FROM Hen11an H. S...ilh, Inc. 

20!1074-4 

ligure 12-411. Wiring diagram of 1,M limit 
warning system test box 
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~ 
(f) To test for proper alignment, vary • 

the engine rpm to determine that the warning 
1 light is illuminated and audio warning does not 

sound at 385 plus or minus 5 rotor rpm (6800 
plus or minus 100 engine rpm). If warning light 
does not illuminate, repeat steps (d) t'hrourh 
(f). 

h. With engine off, pull RPM WARN SYS­
TEM circuit breaker and remove test box leads. 
. If detector unit was removed from helicopter, 
disconnect extender cable and reinstall detector 
unit. Engage cireu-it breaker. 

i. Repeat rpm tests for check. Perform steps 
a. through d. and steps g(l) and g(2). 

12-821. Testing - 1PM Limit Wamln1 . System 
lSaturn). When RPM limit warning detector has 
nameplate shown on figure 12-4C perform check 
and alignment of low engine and low rotor rpm 
as follows: 

tfot• 

If nameplate is like that shown on fig­
ure 12-4, refer to paragraph 12-82A. 

a. Using the dual tachometer indicator as a 
reference and with low rpm audio switch in ON 
position, run engine at 6300 rpm, approximately, 
and ascertain that the red RPM LIMIT warning 
light on the instrument panel is not illuminated 
and the audio warning signal is not audible in 
the pilot's and copilot's headsets. 

b. Decrease engine speed very slowly to t'he 
point where the RPM warning light illuminates 
and an audio warning signal (series of audio 
bursts) is heard in the .pilot's and copilot's 
headsets. Engine rpm should be 6000 plus or 
minus 100 rpm. (295 plus or minus 6 rotor 
rpm.) . 

c. Position the ·low rpm switch to OFF posi­
tion. Run engine at slightly less than 5900 rpm 
(290 rotor rpm). The RPM LIMIT warning 
light should be illuminated, but the audio signal 
should not be heard in the pilot's and copilot's 
headsets. 

d. Increase engine rpm slowly and verify that 
RPM LIMIT warning light extinguishes within 
limits of 6000 plus or minus 100 rpm (296 plus 
or minus 5 rotor rpm). 

205-947-0ft 

H14· 

Fl9ure J2-4C. 1PM llmlt wamin1 detecfol 
nameplate iSatumJ 

e. If. the rpm warning• syatem does not meet 
the requirements as· outlined in step a. throurh 
d., above, the syatem must be aligned in accord­
ance with t'he following procedures: 

(1)1 Apply power to the unit. Warning light 
and audio signals may or may not be seen and 
heard. Loosen screws and slide cover strips aft 
to expose potentiometer shafts. 

· (2) Install jumper lead between TP8 and 
TP6 to deactivate rotor signal. (See figure .12-
4D.) 

(8) Set engine to 6000 rpm (296 rotor 
rpm). 

( 4) If warning light illuminates, tum R3 
slowly counterclockwise until warning light . is · 
off, then very slowly turn R3 clockwise until it 
illuminates again. If warnmr light does not 
illuminate .the 6000 engine rpm (295 rotor rpm) 
turn R3 very slowly cloc~ until light il­
luminates. 

(5) To test for proper alignment, vary the 
engine rpm slowly above and below 6000 _rpm 
(296 rotor rpm) and observe warning light. 
Verify that the warning light illuminates when 
engine reaches 6000 plus or minus 100 rpm. 

(6) "If light fails to illuminate, repeat steps 
(3), (4) and (6) . . 

, (7) Remove jumper. 

f. The low rotor rpm warning shall be aligned 
as follows: 

12-12C 
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RPM LIMIT WARNING DETECTOR (SATURN) 

__ ....,. __ : A,.... ___ --41,...,_.,.... • ...o . V .......-
"JUMPER" - 6 INCH 22 GA WIRF 

(2) 490-102 TIP PLUGS 
HERMAN H SMITH OR EUUV 

205074-10 

Figure J 2-40. RPM limit detector ISaturnJ 

(1) Install jumper lead between TP8 and 
TP7 to deactivate engine signal, (See figure 
12-4D.) 

(2) Set rot.or rpm to 295 rpm (6000 engine 
rpm). 

(3) If warning light illuminates, turn Rl 
slowly counterclockwise until warning light is 
off, then very slowly turn Rl clockwise until it 
illuminates again. If warning light does not il­
luminate at 295 rpm (6000 engine rpm) tum Rl 
very slowly clockwise until light illuminates. 

(4) To test for proper alignment, vary the 
rotor rpm slowly above and below 295 rpm 
(6000 ~ngine rpm) and observe warning light. 
Verify that the warning light illuminates when 
rotor reaches 295 plus or minus 5 rpm. 

(5) If light fails to illuminate, repeat steps 
(2), (3) and (4). 

(6) Remove jumper. 

g. The high rotor rpm warning shall be 
tested and aligned as follows: 

(1) Position the low rpm switch to AUDIO 
J position. 

· (2) Set governor switch in EMERGENCY, 
and with the rotor in flat pitch, slowly increase 
the engine rpm until the warning light illumi­
nates. The light should illuminate at a rotor 
speed of 335 plus or minus 5 rpm (engine speed 
6800 plus or minus 100 rpm). No audio signa1 
should be heard in the pilot's or copilot's head­
sets. 

(3) The rpm limit warning system should 
meet the requirements outlined in step (2) 
above. If requirements are no't met, the system 
shall be aligned as follows: 

(a) With rot.or set in flat pitch and gov­
ernor set in EMERGENCY position, slowly in­
crease throttle to a rotor rpm of 335 ( 6800 
engine rpm). 

(b) If warning light is illuminated, turn 
R2 clockwise until light goes off. Then turn, 
very slowly, counterclockwise until light illumi­
nates again. If the light is not illuminated, turn 
R2 very slowly counterclockwse until light il­
luminates. 

(c) To test for proper alignment, vary 
the engine rpm to determine that the warning 
light is illuminated and audio warning does not 
sound at 335 plus or minus. 5 rot.or rpm (6800 
plus or minus 100 engine rpm). If warning light 
does not illuminate repeat steps (a), (b) and 
(c). 

(d) Close cover strips and tighten 
screws. 

(e) Repeat RPM tests for check. Per­
form steps a. , through d. and steps g(l) and 
g(2). 

12-13 



CHAPTER 12 
SECTION Ill 

TM 55-1520-211-20 
C-9 

Section Ill - Battery 

12-83. Battery. The battery is mounted in the 
lower section of the aft electrical compartment 
on the left-hand side of the helicopter. Two 
overflow or vent tubes extend from the battery 
to the underside of the fuselage. The battery 
is connected to the helicopter's electrical sys­
tem through a relay, which is controlled by the 
battery · switch on the DC power panel. The 
Model UH-lA helicopters are equipped with a 
24 volt, 22 ampere hour battery and Model 
UH-lB helicopters are equipped with a 24 volt, 
34 ampere hour battery. Model UH-lA, Serial 
No. 59-1607 through 58-1716 and 60-3530 
through 60-3545 have provisions for a 24 volt, 
34 · ampere hour battery. Model UH-lA heli­
copters, Serial No. 58-2078 through 58-3047, 
also will accommodate either battery after in­
stallation of battery shelf assembly, Part No. 
204-030-965-1. 

Caution 
If forward battery attaching bracket 
is removed or replaced, check that in­
board screw and nut are installed 
correctly. The correct installation is 
screw with head on underside of panel. 
The screw should be 100 degrees 
countersunk. 

12-84. Removal - Battery. a. Turn battery 
switch to "OFF" position. 

b. Remove battery terminal by turning knob 
counterclockwise ·and tape ends of terminals. 

c. Cut safety wire, release clamps and loosen 
nuts. Loosen clamps on vent tubes and slide 
tubes off of battery case. 

d. Remove tie down rods from case and lift 
battery from helicopter. 

12-14 

12-85. Cleaning - Battery. a. Clean battery 
with a dry stiff fiber brush or wash with water. 

Caution 

Do not use a wire brush. Make sure 
the vent plugs are closed before at­
tempting to clean. Make sure the cell 
tops are dry before returning the bat­
tery to use. 

b. The compartment in which the battery is 
installed must be clean, dry and free of all 
traces of alkaline. The compartment should be 
painted with an alkali resisting paint. 

12-85~. Inspection - Battery. Inspect battery for 
the following conditions. 

a. Loose connections at disconnect or between 
cells. 

b. Electrolyte for proper level. 

c. Clogged vent plugs or vent tubes. 

d. Damage to individual cell cases ( distortion 
due 'to overcharge, cracks, or leaks). 

P. A uniform specific gravity between cells. 

Note 

Specific gravity may range between 
1240 and 1320 without any appreciable 
effect on battery as long as readings 
are uniform among cells. 

12-85B. Repair or Replacement - Battery. Re­
place item if inspection requirements are not 
met. Repair of battery should be accomplished 
in an authorized battery repair station. 



- 1. Battery 
2. Relay - Transfer Pump 
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5. Bus Control Relay 
6. External Power Receptacle 

CHAPTH 12 
SECTION Ill 

3. Reverse Current Relay (Standby Generator) 
4. Overvoltage Relay 

7. Limit Switch External Power Door 

figure J 2.;.5. Battery compartment lTypicalJ 

12-15 
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12-16. lnatallatfon - laffery. a. Place battery 
in battery rack, position tie down assembly on 
rods and engage clamps. Install safety wire. 

b. Slide vent tubes onto battery case. Re­
move tape from battery terminal and connect 
to battery. 

Paragraph, 12-17 through 12-90 Delef9cl. 

Section IV - Generator 

12-91. Main Generator. A 300 ampere main 
generator is installed on the left-hand side of 
the transmission, and is driven by a drive as­
sembly in the transmission. The generator cir­
cuit is controlled by a reverse current cut-out 
and a voltage regulator. The generator output 
is connected to the electrical system by placing 
the generator switch on the overhead console 
to the "ON" position. 

12-92. RemoYaf - Genetator - Main. a. Open 
cowling on left-hand side of transmission. 

b. Disconnect electrical wires from generator 
and tape wires. 

c. Remove mounting nuts and washers. Turn 
generator counterclockwise and pull generator 
outboard :until shaft is free of drive assembly. 

I 12-92A. lnapectfon--Maln Generator. Inspect for 
cracks, excessive wear, or any visible damage. 
Check for warped or cracked 'terminal board or 

terminal damage. Check brush cover for dents, 
loose or bent pins, broken spring or damaged in­
sulation. · 

12-921. Repair or Replacement - Main Generatot. 
Replace. items that do not meet inspection re­
quirements. (Refer to paragraph 12-92A.) 

12-93. Installation - Genetator - Main. a. A~ 
ply light coat' of · grease on drive shaft. Care­
fully position generator on studs, with splines 
of shaft engaged with splines on driving unit. 

b. Install washers and nuts and tighten nuts. 

c. Remove tape from wires. Connect elec­
trical wires to generator and install cowling. 

12-94. Rotor Tachomet• Generator. Thero­
tor tachometer generator is mounted on the 
transmission and is connected to the dual tach­
ometer indicator on the instrument panel. 

12-95. Trouble Shooting .- lotor Tadtomeler 
Generator. Perform cheeks as necessary to~ 
late trouble. 

INDICATION OF 
TROUBLE 

PROBABLE CORRECTIVE 

Excessive scale error 

Pointer moves backward 

Indicates only one half 
actual speed 

No reading on indicator · 
either constant or inter­
mittent 

12-16 

CAUSE Am'ION 

Weak magnetos in tachometer Replace tachometer generator 

Leads reversed at generator Change leads at generator 

Leads connected to wrong Ref er to wiring diagram and 
terminal on indicator install wires in indicator plug 

correctly 

Break or short circuit in leads Repair or replace leads 

Bad generator or bad indicator Replace faulty unit . 
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INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Low reading on indicator 
either constant or inter­
mittent 

or generator plugs Clean or tighten connections 
Poor connections at indicator 

t>oor connections at indicator 
or generator 

Clean and tighten con­
nections 

High reading on indicator 
either constant or inter'" 

Indicator resistance out of 
adjustment 

Replace indicator 

mittent- · 

12-96. RemoYal- Rotor Tacltometer Gen:erator. 
Remove cowling from right-hand side of trans­
mission. Disconnect electrical receptacle, . re­
move mounting nuts and washers and Jift 
tachometer generator from helicopter. 

12-96A. Inspection - Rotor Tacltometer Genera­
tor. Inspect generator case for cracks, excessive 
wear, or any visible damage. Check connector 
for damaged or bent pins and cracked inserts. 
Cheek t'hat rotor turns freely and there is no 
visible indication of excessive wear to bearings. 

12-961. R•pair or Replacement - Rotor Tacltom­
eter Ge11erator. Replace item if inspection re­
q~ents are not met. (Refer to paragraph 
12-96A.) 

12-97. Installation - Rotor Tacltometer Genera­
tor. Position generator on mounting st~ds and 
install mounting washers and nuts. Connect 
electrical receptacle and install cowling. 

12-98. Power Turbine Tachometer Gen­
erator. The engine -tachometer generator is 
mounted on the governor and tachometer drive 
gear box on the left upper side of the engine 
and is connected to the dual tachometer indi­
cator on the instrument panel. 

12-99. Trouble Sltootlng- Power Turbine Taclt­
ometer Generator. (Refer to paragraph 12-95.) 

12-100. lemoYal - Power Turbine Tacltometer 
Generator. Remove cowling from left-hand side 
of e~e. Disconnect electrical receptacle, re-

move mounting nuts and washers and lift tach­
ometer from engine. 

12-lOOA. Inspection - Power Turbin• Tacltometer 
Generator. Replace item if inspection require­
ments are not met. (Refer to · paragraph 12-
96A.) 

12-1001. Repair or Replacement - Power Turbine 
Tacltometer Generator. Replace item if inspection 
requirements are not met. (Ref er to paragraph 
12-l00A.) 

12-101. Installation - Power Turbine Generator. 
Position generator and gasket on studs and in­
stall washers and nuts. Connect electrical re­
ceptacle and install cowling. 

12-102. Gas Producer Tachometer Gen­
erator. The gas producer tachometer gene­
rator, located on the right-hand side of the 
engine accessory gear box, registers the rpm of 
the gas producer turbine. This instrument is 
used in conjunction with the gas producer tach­
ometer indicator on the instrument panel. 

12-103. Trouble Sltooting - Gas Producer Taclt­
ometer Generator. (Refer to paragraph 12-95.) 

12-104. Removal- Gas Producer Tacltometer 
Gen·erator. (Refer to paragraph 12-100.) 

12-104A. Inspection - Ga, Producer Tacltometer 
Generator. (Refer 'to paragraph 12-96A.) 

12-1048. lepair or leplacement - Ga, Producer 
Tacltometer Generator. Replace item if inspection 
requirements are not met. (Refer to paragraph 
12-104A.) 

12-105. Installation - Ga, Producer Tacltometer 
Generator. (Refer to paragraph 12-101.) 

Section V - Auxiliary Power 

(Not Applicable) 

lS-17 
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~ction VI - Alternating Current 

12-106. AC Circuit Breaken. The AC circuit 
breakers are mounted on the right hand for­
ward side of the pedestal. AC circuits can be 
opened a"ld closed by operating these trip.free, 
push-pull type circuit breakers. 

12-107. Removal-AC Circuit •realcers. a. Make 
sure battery switch is in "OFF" position. Re­
move mounting screws and washers of panel 
installation. Carefully lift panel away from 
mounting position. 

b. Disconnect leads from circuit breakers 
and tape ends of leads. Remove mounting 
r,crews and lift circuit breaker from panel. 

12-107 A. Inspection - AC Circuit Area leers. (Ref er 
to paragraph 12-29E.) 

12-107B. lepai, or Replacement - AC Circuit 
1 lrealcers. Replace item if inspection require-
_ments are not met. (Refer to paragraph 12-
107 A.) 

12-108. Installation - AC Circuit lrealcers. a. Po­
sition circuit breaker in panel and install mount­
ing !:!Crews. Remove tape from leads and con­
nect to circuit breaker terminals. 

b. Position panel in place being careful not 
to damage wiring. Install mounting washers 
and screws. 

12-109. Transformer. The transformer is 
mounted in the forward electrical compartment 
and reduces 115 volts AC to 28 volts AC for 
engine, transmission, and torquemeter instru­
ments, and their transmitters. 

12-110. Removal - Transformer. Disconnect elec­
trical wires from transformer and tape ends of 
wires.. Remove nuts, washers, and screws and 
lift tramiformer from helicopter. 

12-ll!)A. Inspection - Transformer. (Refer to 
paragraph 12-7A.) 

12-11 OB. lepair o, Replacement - Transformer. 
Replace item if inspection requirements are not 
met. (Refer to paragraph 12-ll0A.) 

12-111. Installation -Transformer. Position 
transformer and install screws, washers, and 
nuts. Remove tape from wire ends and install 
wires on terminals. 

12-18 

12-112. Torque Pressure Transmitter. T h e 
torque pressure transmitter is mounted on a 
bracket on top of the engine and is connected 
to the torquemeter on the instrument panel. 

12-113. Removal - Torque Pressure Transmifle,. 
a. Remove cowling from engine. 

b. Disconnect electricai connector.and oil line 
a.nd connector. 

c. Cover openings of oil line and protect elec­
trical connector. 

d. Cut lockwire, remove mounting screws and 
washers and lift transmitter from helicopter. 

12-113A. Inspection - Torque Pressure Transmit­
ter. a. Visually inspect case for damage or 
cracks, check for proper security of . unit on 
mounting bracKet and tightness of all pressure · 
:fittings. 

b. Check connectors for security, bent or 
damaged pins, broken or cracked inserts and 
check operation of unit. 

12-113B. Repair or Replacement - Torque Pres­
sure Transmitter. Repair connectors, tighten pres­
sure :fitting and replace item if other inspection 
requirements are not met. (Ref er to paragraph 
12-llSA.) 

12-114. Installation ...... torque PrHsure Transmit­
ter. a. Position transmitter on mounting bracket 
and install washers and screws and lockwire. 

b. Remove covers from openings and connect 
hose to transmitter. Connect electrical recep. 
tacle. 

c. Install cowling. 

12-115. Transmission Oil Pressure Trans­
mitter. The transmission oil pressure · transmit­
ter is located on the right-hand side of the 
transmission. This unit is connected to the 
transmission oil pressure · indicator on the in­
strument panel. 

12"- 116. Removal - Transmi11ion OIi PrHsur• 
Transmitter. a. Disconnect electrical receptacle 
from unit. 
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b. Cut lockwire and unscrew transmitter 
from manifold. 

l2-116A. lnapecfion -Transmi11ion Oil Pre11ure 
T,a,.amltter. (Refer to paragraph 12-llSA.) 

12-1161. Repair or Replacement - Tran1mi11ion 
Oil Pre11ure Transmitter. (Refer to paragraph 
12-113B.) 

12-117-. Installation - Transmi11ion Oil Pre11ure 
Transmitter. a. Screw transmitter into manifold. 

b. Connect electrical receptacle to transmit­
ter. Install lockwire. 
12-118. Engine Oil Pressure Transmitter. 
The engine oil pressure transmitter is mounted 
on a bracket on top of . the engine and is con­
nected to the engine oil pressure indicator on 
the instrument panel. 

12-119. Removal - Engine Oil Pre11ure Transmit• 
.fer. a. Remove cowling from engine. Turn bat­
tery switch to "OFF" position. 

o. Dis~onnect electrical receptacle and oil line 
and cap or cover openings. Cut lo~kwire and re­
move mounting bolts and lift pressure trans­
mitter from mounting bracket. 

12-119A. Inspection - Engine Oil Pre11ure Trana• 
mitter. (Refer to paragraph 12-llSA.) 

12-1191. Repair or Replacement - Engine OIi 
Pre11ure Transmitter. (Refer to paragraph 12-
118B.) 

12-120. Installation - Engine Oil Pre11ure Trans• 
mitter. a. Position transmitter in mounting and 
install mounting washers and bolts. 

b. Remove caps or covers on all openings. 
Connect electrical receptacle and oil line. Install 
lockwire. Install cowling. 

CHAPTER 12 
SECTION V1 

12-18A 
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CHAPTER 12 
SECTION VII 

Section VII - Inverter Systems 

12-121. Inverters. The inverter is a motor 
generator set used to convert direct current to 
aternating current. It consists essentially, of 
a DC motor and an AC generator enclosed in 
a common housing. The DC armature and the 
rotor of the AC generator are mounted · on a 
common shaft. When DC current is supplied to 
the DC armature, AC power is made available 
from armature windings through sliprings and 
brushes. Output voltage under varying load 
conditions is controlled by a carbon pile regula-

tor and its associated circuit.. A governor, 
mounted on the DC end of the armature shaft, 
regulates the motor field current to provide 
automatic speed and assure constant frequency. 
The inverters are located in the forward elec­
trical compartment on the left-hand side of 
the helicopter. 

12-122. Trouble Shooting ~ ,nnrfera. Perform 
checks as necessary to i99late trouble. 

INDICATION OF 
TROUBLE 

PROBABLE 
CAUSE 

CORRECTIVE 
ACTION 

Main or spare inverter fails 
to operate 

Spare inverter runs but no 
voltage to instrurp.ents 

Improper inverter output 
voltage or frequency 

Open circuit breaker 

Faulty wiring or connections 
in switch or power circuits 

Defective inverter 
power relay 

Defective inverter 

Defective circuit breaker 

Defective inverter 
changeover relay 

Faulty inverter 

Low input voltage 

Reset circuit breaker 

Check continuity of wiring 

Replace re~y 

Replace inverter 

Replace circuit breaker 

Replace relay 

Check continuity of wiring; 
repair wiring 

Check inverter output voltage 
and frequency with voltmeter 
and frequency meter; replac~ 
faculty inverter 

Check for proper input voltage 
to inverter; correct low input 
voltage condi'tion 

12-19 
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·12-123. Removal - Inverters. a. Turn battery 
switch to "OFF" position. Remove hold-down 
screws and washers from inverter terminal 
box .cover and remove cover. 

b. Remove nuts and· washers to disconnect 
terminals from posts Cover ends of terminals 

. with· tape. 

c. : Remove inverter mounting bolts and lift 
inve~er 'from helicopter. 

I .
12-123A. ln1pectio~nverten. Inspect inverters 

· for cracked or damaged cases, proper bonding 
· and security of mounting, broken connector pins 

• or cracked connector inserts and proper opera-
tion. - . 

12-123B. Repair or Replacement-,- Inverters. Re­
pair connectors, replace brush caps or brushes 
as necessary and replace unit if other inspection 
requirements are not met. 

12-124. Installation - Inverters. a. Position in­
verter on the deck floor and install inverter 
mounting bolts. 

b. Remove· tape and connect terminals to cor­
rect terminal posts. Install washers and nuts. 

c. Position terminal box cover and install 
holddown washers and screws. 

Sedion VIII - Wiring Diagrams 

... 
12· 125. Wiring Diagrams. The following is a 
list of diagrams included in this section. 

12-6 Symbols Chart 

12-7 Wiring Identification Code 

12-8 Electrical Schematic - UH-lA 
. (58-2078 thru 58-2093, 58-3017 
thru 58-3047, 59-1607 thru 59-
1657, 59-1672 thru 59-1716, 60-
3530 thru 60-3545.) 

12-9 sht 1 Electrical & Communication 
thru sht 5 Wiring Diagram - UH-lA (58-

2078 thru 58-2098, 58-3017 thru 
.,, • ....-: . 58-3047, 59-1607 thru 59-1657, 

· 59-1672 thru 59-1716, 60-3530 
thru 3545) 

12-10 Electrical Schematic - UH-lA 
.(59-1658 thru 59-1671) 

\' . ' .. 
·12-11 sht 1 Electrical & Communication 
sht 4 Wiring Diagram - UH-lA (59-

1658 thru 59-1671) 

12-12 

12-13 sht 1 
thru sht 5 

12-20 

Electrical Schematic - UH-lB 
(60-3546 thru 60-3619, 61-686 
thru 61-740) 

Electrical & Communication 
Wiring Diagram- UH-lB (60-
3546 thru 60-3619 and 61-686 
thru 61-740) 

12-14 Electrical Schematic - UH-lB 
(61-741 thru 61-803) 

12-15 sht 1 Electrical & Communication 
thru sht 3 Wiring Diagram (61-741 thru 

61~803} 

12-16 Electrical Schematic - UH-lB 
(62-1872 thru 62-2105, 62-4566 
thru 62-4605, 62-12515 thru 62-
12555) 

12-17 sht 1 El~ctrical & Communication 
thru sht 4 Wiring Diagram (62-1872 thru 

62-2105, 62-4566 thru 62-4605 
and 62-12515 thru 62-12555) 

12-18 Electrical Schematic (63-8500 
thru 63-8738, 63-12903 thru 63-
12952) · 

12-19 sht 1 Electrical & Communication 
thru sht 5 Wiring Diagram ·(63-8500 thru 

63-8738 and 63-12903 thru 68-
. 12952) 

12-20 Electrical Schematic - UH-lB 
(64-13902 thru 64-14191) · 

12-21 sht 1 
thru sht 5 

12-22 

Electrical & Communication 
Wiring Diagram (64-13902 thru 
64-14191) 

Electrical Schematic - UH-lB 
(65-9416 thru 65-9564, 65-1273~ 
thru 65-12744 and 65-12722) 
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12-28 sht 1 Electrical Communication Wir-
thru 4 ing Diagram (6~9416, ~9564, 

6~12738 thru ~12744 and ~ 
12722) 

12-24 Electrical schematic (66- 491 
thru 66-601) 

12-26 sht 1 Electrical and Communication 
thru 5 · Wiring Diagram (66-491 thru 

6~601) 

12-26 Electrical schematic ( 66-602 
thru 66-16246) 

12-27 sht 1 Electrical and Communication 
thru 6 Wiring Diagram (66-602 thru 

66-16245) 

12-28 M5 grenade launcher wiring dia­
gram (68-8500 thru 68-13089 
and 64-13902 thru 64-14191) 

12-29 XM-16 modification kit wiring 
diagram 

12-30 sht 1 T366 VHF wiring diagram (UH-
thru 2 1B) 

21-31 Decca 8 wiring diagram (UJJ-
1B) 

CHAPTEI 12 ' 
SECTION VII, VIII 
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circuit breakers to furnish protection for the relay and 28 volt de is then being delivered f~?~ ~ 
system and equipment operating from the sys- the battery to the primary bus. When switch 
tern. In the event of a main generator failure, is placed in OFF position it opens circuit to 
the non-essential bus is automatically dropped actuating coil of battery relay and no current is 
when circuit is opened by means of the bus delivered from the battery. 

,,--. 

control relay and the non-essential bus relay 
actions; however, a switch has been provided, 
on the DC POWER control panel to override 
the automatic action, if the pilot so desires. The 
28 volt main generator is rated at 300 ampere 
output and is mounted on and driven by -the 
transmission, the ref ore, generator power is 
provided and battery drain prevented when 
autorotational landings are being performed. 
Also provided is a standby generator ( starter­
generator), rated at 200 ampere output and 
mounted on the helicopter's engine accessory 
drive section, to furnish 28 volt de power in the 
event of a main generator failure. Direct cur­
rent power control is accomplished from the 
DC POWER panel (see figure 2-11) located on 
the overhead console. 

2-65. DC Power Control. The de power is con­
trolled by control panel, main generator switch, 
battery switch, starter generator switch, non-
essential bus control switch; de voltmeter selec­
tor switch and de circuit breakers. 

2-66. Control Panel. This panel is labeled DC 
POWER and contains the MAIN GENerator 
switch, BATtery ON-OFF switch, STARTER­
GENerator START-STBY GEN switch, DC 
VM (volt-meter) selector switch and a NON­
ESSential BUS MANUAL ON-NORMAL ON 
switch. Panel illumination is provided by three 
panel lights controllable from the instrument 
lights control, (see figure 2-11). 

2-67. Main Generator Switch. The main gen­
erator switch is a three-position type, equipped 
with a guard and is located on the left area of 
the DC POWER panel (see figure 2-11). This 
switch is labeled MAIN GEN. RESET in the 
aft position, OFF in the center position and 
ON in the forward position. The RESET posi­
tion is spring loaded to return to OFF position 
when released, therefore, to reset generator the 
switch must be held in the RESET position 
momentarily and then moved to ON position. 

,,- 2-68. Battery Switch. The battery switch is 
located on the left area of the DC POWER con­
trol panel (see figure 2-11) below the main 
generator switch. This switch is a two-position 
toggle, labeled BAT OFF in the aft position 
and ON in the forward position. When the 
switch is placed in the ON position, it closes 
the d~ the actuating coil of the battery 

2-69. Starter Generator Switch. The starter­
generator switch is located in the lower center 
area of the DC POWER control panel (see 
figure 2-11). This switch has two positions 
labeled STARTER GEN START in aft position 
and STBY GEN in forward position. The 
START position of the switch activates the 
electrical circuits for starter functions of the 
starter-generator. The STBY GEN position 
activates the generator unit of the starter­
generator and permits 28 volt de to be supplied 
to the primary bus of the helicopter's electrical 
system in the event of a main generator failure. 

2-70. Non-Essential Bus Control Switch. The 
non-essential bus control switch is located on 
the lower right area of the DC POWER con­
trol panel (see figure 2-11). This is ::r two-posi­
tion switch labeled NON-ESS BUS MANUAL 
ON in the aft position and NORMAL ON in 
the forward position. The function of the 
switch is to permit the pilot, at his option, in 
the event of a generator failure, to switch to 
manual on, to override the automatic action 
when the non-essential bus is dropped by the 
electrical system's bus control relay and non­
essential bus relay, thus restoring electrical 
current to the non-essential bus. NORMAL 
ON is the position for automatic action of the 
non-essential bus. 

2-71. DC Volt Selector Switch . The direct cur­
rent voltmeter selector switch located in the 
upper · right area of the DC POWER control 
panel (see figure 2-11) is a rotatable type, 
identified by the VM label on the panel face. 
The switch is actuated by a knob and functions 
to monitor the voltage delivered from any of 
the following: BAT (battery) MAIN GEN 
(main generator), STBY GEN (standby gene­
rator), ESS BUS (essential bus) and NON­
ESS BUS (non-essential bus). Voltage will be 
indicated on the instrument panel mounted DC 
VOLTMETER (see figure 2-5). 

2-72. DC Circuit Breaker Panel. The direct 
current circuit breaker panel is located on the 
overhead console within easy reach of the 
pilot's and copilot's positions. Each individual 
breaker is clearly labeled for the particular 
electrical circuit protected. In the event a 
circuit is overloaded the circuit breaker pro­
tecting that particular circuit will pop out. 

2-31 
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1. Dome Lights Control Panel 
204075-22 

2. External Lights Control Panel 

3. Miscellaneous Control Panel 

4. Cabin Heating Control Panel 

5. Cover Plate 

6. Instrument Lights Control Panel 

7. AC Power Control Panel 

8. DC Power Control Panel 

9. Cover Plate 

Figure 2-J J. Overhead console -,typical (UH- 1 BJ 
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X SQUEI.CH TONE &RO 
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+ H V. DC SOU Ila 
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. 1111-ffl/ASNI 

llfl' 
l+IIYDC . 
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SX721A20 SXI L MOOE 2 ON-0Ff I S.T. I.BAY f LOOP RUIU7A20 T nq4,t) RV524A20 & * t 

AC 
IJQM7.I 

& 
li!lrn;,rm .. /AIN 

STATOI X DIAL 

I 
I 

I~ I 
I 
I 
I 
I 
I 
I 

STATOI~, 
llOTOlt ASS 
NOUN) S'INCHl0 
STATOI I 
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IICfflAa j 

RCtllAII 
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llZ17J5 JS XMTUt:J CONTI.OL 
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DRIVE RELAY 
OPERA TE LIGHT 
TRIGGER 
28V DC AZIMUTH 
28V DC ELEVATION 
28V DC TIME DELAY RELAY 
GROUND 
&ROUND 

"} fl ELEVATION CONTROL 
TRANSFORMER 

R2 
RI 
ELEV A TION T Ao-I 
ELEV A TION T Ao-I 
SHIELD GROUND 
28V DC ELEVATION 
DOWN LIMIT 
UP LIMIT 
DAMPING 

AZIMUTH TEST 
ELEVATION TIST 
ELEVATION MOlOR !DOWN! 
ELEV A TION MOTOR !UPI 

AZIMUTH MOTOR ILffTl 
AZIMUTH MOTOlt fRl6HT) 
G~OUND . 

DAMPING 
AZIMUTH UV DC 
RIGHT LIMIT 
LEFT LIMIT 
SHIELD GROUND 

.AZIMUTH TACH 
AZIMUTH TACH 

: } AZOMU!H CONTROL 
SJ TRANSFORMH 
S2 
SI 

AMPLIFIER AND JUNCTION IOX 

204475-154 

Figure 12-28. M-5 grenade launcher wiring diagram (UH-18 Serial No. 63-8500 thru 63-13089 
and 64-13902 thru 64-141911 
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MAGNETIC { 21V DC 
TRANSDUCER GROUND 

FIELD 
FIELD 
ARM 
ARM 

GUN MOTOR 

21V DC 

21V DC 

GROUND 
GROUND 
GROUND 

GRO{UNS~ 

ELEVATION CONTROL ~~ 
TRANSFORMER R2 

RI . 
ELEV TACH 
ELEV TACH 

SHIELD GROUND 
21V l)C ELEV A TION 

DOWN LIMIT 
UP LIMIT 

DAMPING 
ELEV MOTOR 

ELEV MOTOR 
AZIMUTH MOTOR 

AZIMUTH MOTOR 
DAMPING 

AZIMUTH zav DC 
RIGHT LIMIT 

LEFT LIMIT 
SHIELD GROUND 
AZIMUTH TACH 
AZIMUTH T{ACP.~ 

AZIMUTH CONTROL ~~ 
TRANSFORMER s2 

SI 

r.................. .. ...................................................... . 
:DC CIRCUIT ! BREAKER PANEL 

l 21v DC 

IT812ilREFt 
• CONTROL IOlC 

r©"': lmil 
l21W20 

- ,.. 
PANEL LIGHTING i 4 l C 

~ I • • ,.. • .,.,6',_ 
: ESS IUS 

i ~5 /lt-1-s GUN, MOTOR! 

·! ~>-;:'M=-=S==A==Z=I ;----------+--------------
; . _ !M·5 ELEV! 

A295~_12 , GUN AND BOOST MOTOR 
A200Al2 

; · 
GU~ AND IOOST MOTOR G 

A201A'" . H 28V DC AZIMUTH 

A202Al6 E 2tV DC ELEVATION . i ............ ' .................................................................................. J 

l AC CIRCUIT : ! 
! BREAKER PANEL ICOPILOTI 1M- 5) l 
: ATTD ARM : 

204-175-422-1 CABLE ASSY-

STOW ELEV { GROUND 
TRANSMITTER !~ 

: IISV AC f0 C) ••• ,-. -. : 
: X2F20C (REFl•·f ·!'~ o "h ,-o IA oo---+-!----------------A203A20 i I I., I IISV AC RESERVED { 

SPARES 
l -'"·_-_-_-_-:-X2G20C_J ! 
! COURSE I M- SI ! 
: · IND ARM : ! x.~:c A(iEFl·-~r·o rX4F20C~"iA" : A204A20 ! f ID 
L. .......................................................................................................... . 

• 
·• 

A256A20"[ Q Q A256A20 ~ 
A270A20 :: 0 0 A270A20 

1 A290Al6----'.::.----------------------------A290Al6 
A28,Al6 .._ A289Al6 1 

A29'4A 16-_::::~~::::::::::::::::::::::::::::::::::::::::::::::::::::::= A29<4AI I> : A293Al6 r A293Al6 . 

A277Al6-------t.i:... ... o~------------------------1,o~;~~~A277Al6 

-,: A296Al2 7 0 t> l A296Al2•-::::::::: H r- A308A20- 8 
I LOAD POWER A .: A288Al6--__:....L..J C 
,_204-175-42-2-1 CABLE ASSY MOTOR CONTROL C ~ • A271>A12-_:_:_:_""'_i-.... ..iA 

2tV AC 

28V DC LMAGNETIC 
GROUNDJTRANSDUCER 
FlHC} FIELD GUN 
ARM MOTOR 
ARM 

28V DC GUN MOTOR 

21v DC 

IISV AC 
21V DC AZIMUTH 

21V DC ELEVATION 
26V DC 
2SV AC 

8RAkE RELAY 
GUN RELAY 

OPUA TE LIG'-iT 
TRIGGU 

21V DC AZIMUTH 
21V DC ElEVATION 

SHIELD GROUND 
GROUND 

JIV DC 
TRIGGER 

OVERHEAD 
SIGHT AZIMUTH {S3 

TRANSM~TTER ~~ 
RESOLVER { 

AZIMUTH TRANSMITTER-RI 

ELEVATION DIFF {:; 
TRANSMITTER Rl 

COMMON-R2 
ELEVATION-RI 

ACTION SWITCH 
TRIGGER SWITCH 

28V DC 
SIGHT LIGHT 

GROUND 

A205A20 .!> 

A20bA20,::::::~'ii't:::::::::::: :m:~g o 
A209A20---A,..------
A210A20 ~ 

:rn:~~======i:::::::::::::: 
A213Al6---+-------
A2 1 '4A20·_:::::~~::::::::::::: A2 ISA20 
A21bA20---+------­
A216A20----+-------­
A219A20---+------­
A220A20---+-------

:m: ::======~~============= 
A257820 r• 
A286A20___. 
A217At•N~ 

A27'1A20---­
A210A20---: GROUND I -A271Al21 ~A300Al6N ___ ... D 

-1 -A292Al6N-------. L-,, Al9'Al 6N E 
-: -A291Al6N _______ 7"1fl., BOOSTER MOTOR !PIH! _ lfili).__ ________________ L..J 

A298Al2N ______ ...J-r . • 
A297 A 12N • ~··r··------·---: 

2!V DC BOOST POWER 
28V DC BOOST CONTROL 
GUN MOTOR GROUND 
GUN MOTOR GROUND 

0EI 

A275B20 • ~ A447A20 (REfl ·!•--(J,•• : 
A27<4820 ,. ~ : .! 2 : 
A273B20 ~: .._ : D "I'• •• , ' Al0'4A20 q I ·o---,. 
A27 I 820 ;-. ~ : I ; I • : : 

r20'4.175-422-1 CABLE ASSY 

A269B20 >" -,, AIUD20 (REF!-J•--❖-•' I : 1 
A268820 • : 3 I : 
A267B20 '"' ' A<4<45A20 (REF)-~--·'=•·v : I ~

A<444A20-----@·--··A<446A20 (REF)·-·•· 
I 

A2 8 '• " ' ·• 1 2 • ! I I 3 6b lO .t '- : C 
0

1°00·<. ' A303A20---4-+--=-<>-,. A265820 ..,_ : , , I 

A280B20 

~~2m!g ; ~ r--·-;~;;~;~·~~;;~t:i:~::·,·: 1 204-175-4 21., CABLE ASSY~ 
~ .. o ' ' ' i,I • A261812 cl v , l :

8 
•4.,_ 2 • . _. ~-

: : • ---'= A302A20-i-+~ 

C ~Al70A20-f®--•··Al70A20(REF) ·--..,­

l~A279C20--!-. 

' I 

ImJIR 

--·-····r;·1 . . . . . . . . 
' . 
~ ~-

............... ~ G : 
•. ,,.1 

!m}(R 
• • I 11 
: A 126':20 (REFf-l--.:; • ., I • • 3 
: A'436A20 (REFH·••:J,-•, • 

A260812 : ! A2SSBl2 : 8 i-- A<437A20(REFI 
I . 

.. , ... 
' . • .... .... .... .. • .. ........ . ............ : H ! 
: : J A25'4812-----~-4--+------

A2S3820-----------• 
A252820-----------· 
A251820-----------"1 
A250820-----------· 
A249820-----------• 

A2'48820 -_::::~?::::::::::::::_' • A2<47B20 °1 ~ 
42'46820 "" _ 
A2<44820 X 
A2<42B20 r. °' 
A2◄ 1820---""'"'-------• 
A2'40B20 • 

: !A '•l·-·· 2 
• A301A20 1 I I 3o-, 

:_ •. _ Al45820 /REF},-~-•., I S1 . 

I 

'-rtf-A280A20 
. . . . . . 

Al<45A20 (REF~~ •• 7-": 
! XI ;'; X2 : 

Al<41G20 (REF] f··<:··: :·•,:,•-~-· Al69A20N fltEFI •: 
: t .. ! : . ,.. 
: ... . ··········-: -~-(ill) (REF! •• 

ARMAMENT FIRE 

. ~43DIA20N -

CONTROL RELAY 

A .Ll.J_t ___ A I b8A20 (REF]••-· 
I 
I 

' I I I I A27'1820 
I 

. 
.......... ............ .................. - ........ : G : 

~, .... ; 

' I U A279A201------------

1(64 
M-SFlRE 

CONTROL RELAY 



~ 

A375A20 

A377A20 

,'375C20 
A375B20 

i J403a 1 

A 

G 

E 
C 

I P4038 I i J40071 
---, ,-.. 

B A341A20 

H A342A20 

N A343A20 
A A344A20 
J A345A20 
L A346A20 
F A347A20 

M A348A20 
s A349A20 

G A350A20 A361B20 

L 
R A352A20 

E A353A20 
C A354A20 

i P40071 
- - A502A20 - -, 
- - A503A20 -- ... 

~"- A504A20 --.... 
- A505A20 - -..., 
- A506A20 - -) 

~ A507A20 --3 * ASOOA20--- A509A20 --
- A510A20 - -

- ASIIA20 - - """ 
- A512A20 - -°'i 

TM 55-1520-211-20 
C-9 

[Em c:mm ,6,CT!!D 
r - - .Al26A20--m HAND CONT'L A357A20---w 

M. GUN CONT 

I TB40 I 
A344A20 

-- , A126A20~ 

r - - Al45A20- - R & SIGHT 
I (GUNS) (M6) 

I 

JI003 A354A20 

- • Al26B20 
A350A20 

~- -Al45A20 

r • Al02A20- -

r
--+t--+-1........,1 - Al41Al6 

· I I Al42Al6 

CONTROL PANEL 
(GUNS) (M6) 

'\__ 204-175-434-7 CABLE ASSY 

CHAPTER 12 
SECTION VIII 

p A355A20 

A358A20~ 

A355A20~ REMOVE & REPLACE EXISTING 20 GA WIRE 
V 
D 
T 
u 

-------tY y 
z z 
I A 
b B 

C 
K K -------tW w 
X X 

"--' '-" 

A356A20 
A357A20 

ARMAMENT FIRE CONT'L RELAY 

A358A20 
A359A20 \ , A380A20~ 

A2l~ I rt r A3WM07E 
A236D20 :::=:'.::: I I I I A 

:!:~~ ::::::: ! ~ ....... ~ ! ::a [EE] 

A353A2o--@] 

A279D20 I . [!!!!) I 

A280C20:&J 
A280D20 IC: 
A380A20 ________________________ ., [ 

INSULATE & STOW 

\._ - A I 02A20 - '\ ~ 
_J ~ 

l 'L- 204-175-434-I CABLE ASSY 

204-175..434-5 CABLE ASSY 
I 
I 

--✓ 

T SA 
A356A20 ~ • AI02A20 ~ 

ROCKET CONTROL r------------
1 I J4022 I I P4022 I · 
~- A502A20 
1-- · A503A20 

E
~. A504A20 

• ASOSA20 
, A506A20 

~ • A507A20 
..... • A508A20 

~
~ . A509A20 

• A510A20 

• A511A20 
• A512A20 

\ A635A20 

S- A636A20 

A362A20 ----
A363A20 j 
A364A20 -----
A365A20 j 
A366A20 -----
A367A20 ---.J 
A368A20 
A369A20 

A370A20 I I ) GFAE CABLE ASSY (REF) 
A371A20 I I 1 
.A3nA2o I I 1 

~~ I , J 

I P4021 I 
A372A20 31 

A371A20 34 
A373Al6N 35 
A367A20 - 36 
A365A20 37 
A366A20 38 

41 

AmAJO~ ◄l 
A374Al6N 44 
A364A20 _ 45 

A362A20 46 
A363A20 47 

I J4021 i 
-ti- -A544B20 - --4 

@I] 
-<~ - A548B20 - - j 

L56C2o~
5

. ~ - A549B20- -I M60 PILOT SIGHT POWER 
- ..,. - ASS0B20 - -J SIGHT .,,, L71A20N---i V. - A552B20 - -f 
-+ ~ - A553B20· -i 

L204-175-434-I I CAB: ASSY ::I.- - A590B20 • - -1 • -~ -A591B20 • --< Note 
~-~ - A592820 - - -j 
°'!e..,. - A594B20 - - -i --Added Wire 

+_~ - A595B20 - - -,j ---- Exi11ting Wire 

r A637A16N - - -:t · A638Al6N - - -
59 
60 

A373Al6N J 
A374Al6N----'· ,&_ WIRE NO. A145A20 RELOCATED FROM K20, PIN Al. 

& WIRE NO'S. A126A20 AND A126B20 RELOCATED FROM TB40 TERMINAL 1. 

204475-155 

figure 12-29. XM-16 modification kit wiring diagram 
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CHAPTER 1.2 
SECTION YUi 

TM 55-1520-211-20 
C-9 

- - - --, . .r •.• .,.:;4,«-,ep i . 
AN,f4/fC•" laJ)~:~:::;:::::: ... 
T·.,../ARC uD RC,,-,A20---~ 

i I .-..o, "'«'+ I 

r·····-··~ EI """'° "' IN7~i, I 

: jPl,O~ r·c'~ ---- - --J 

~--"'1 

:,..-,i 

AN/A~fl ~ ~VSC1A1a---t 

Q¥€&f£AD c:p.,v,tpu-g:r~ AVt 

jrez, j "'foe po tws ,...,.,., 
:;'"t,)+...-.«,z1,VON 
II •I ,, 
:::!~I 
,:rT~~.:9tll.QW ,, , ... :1 

4-~ ll .­
r--lNSJ7AaO~l 

I 
I 
I .ti. r·.....,.,<Wo-oC3:l-f+-, 
I 
I 

11, .. ,,1 
1•t;~~ 

I,, 6s+---RctWZON 
'&!:.~I a.:: • .., 

L..-.J 
jT&/2 J 

PANCL LIGHT &IS 

•Ill It DC OUT 

GIIOUND 
♦U 'I.DC Ill 

♦ H'I OUT 

H 

,,~zo c~ P-fz) ,...,, 
1
.,.,.,tl 

VKIT 

OY-8',/MN-JQ 0Y'JlMfl9Dt' 

I 
I 
I 
I 

( --- - - -"1-~ : 
I lf/C CONTlt0L fllt-••IPV.JJ,JIIO·• •••-'ft 

L ' I 
I ,i,oJ I j&,oJj : 

I I 

I JI- 1-'H)o..hU_,, •• - - ••) 

IICtoMto 

I I 
I AltTI:- IIINT IAI ~ --- -_Q_ - - - - • - -•·. -, ..• 
I ,e,•zl ZIM!"I!~ . 
L--- - - - _I 

RVStlOA 

r-1" IAAc Tltf1ts11,rrot 
AT-IJU/AftC MDtJNT DO I I ~ RC93U 

- il1 ~ i ' ...... "' ·~ 
ll ll fU H 

" uJ,~-! ! m« U!H 
, ....... j ~~ l ~ ~ ~ D ~ ~ 6 H Jlmi!D 

:pr~ 
........-: -

"C927AZO~ 

~ t=t:::!:~=!S.!{S 
I ' 

IIC902 

XJtllrll NO J KEY IN 
AIIC•7J t<EY our 
T·l6• 5.1: RLY COit 
Oltllll RCVII MIOIO IN 

OIUII ACYfl AUOIO OIIT 
OH#I MIOIO r/llOltl IILY 
•.-C·13 RCWA AUolO OUT 
MIC•7J.CW MIOIO Ill 

~..-~·}""" lff'AL NO. Z 
tTAL NO. J 

•·-Jl'-Z l(l'fr,'t 

CHAN 

'" .l'TAt. NO. 4 
xnu 1110..s 

GIIIOUND 

Xlf11f Ma. J AUDIO Ill 
J-,U6#1f#C.MGOOCIT 
XJl(T'lf #0.l ,«,c,,o Ill 
ARC•13 HIG AUOfo OUT 
MNEL. CMOWfD 
•U 'iOC I# \_r--'M 
+q Y.DC wrj Oll.f#r 
PANEL Llt;#T~ 

11'3 

ZB2p0 cue, C·OO« 
t:'OIIIMIIL l"AN~ 

·we· , .. 
'C' 

" Q 

" .. 
~~ -
~•-1 

=I h 

[B1!J 
!IIPCZP¥f 14Y 

AT •IIOd/AltC 
~ 

Q. ~ ~ 
I 

RYSfoA I 

l,• IMC'rM:f;.-) 

r•·1 
ltZ17J5Czo-,{11' : 

I • I 

I I 
. I 

ltfmZDZO --f<.,) I 
I I . 
I I _ _J_,.,: 
, ,_, I 

L,.J 
jrazoj 

CONTINUED 

ON SHUT Z 

IIC,OlA~ 

\ ::: I u 
204475-156-1 

Figure 12-30. T366 VHF radio wiring diagram - UH-18 (Sheet 1 of 2J 
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GOfilllflNU(Q 

,tt0111 Sttr:[T I 

1D l"I.T /Cl ""­
j, ... A J Pl#Z6 

7'D C°N T ICS ,WL ~-·· 

TM 55-1520-211-20 
C-9 

r-~,~---
1"'•-iMRI ,UI[ l •• ,t' ______ - - --., 
I I I I 
I u -t{sD--liii}-,.-0.ii)--+ I 
I I : : I 

l!YSJalla>-9;,i • ►--------~ I I 
&J1ioL-5J-, : I 

l 1 I l I I 
~-&-J11------t : I 

1 1~• 11 , 'r .. } , 
111;,o,-~vl--«i}~~I 

IIC-IO~ .. ~---------J I 
~-JNoo I ~t.:.: ______ ..J 

f:-,~Z.-;'r..:Z-,m:' -••tza 

,. OtlfSMD Llt#I tlKNOUT /XISTJ/lt1ll AM~r ~ ... ,,,--,.~~ _,,,_,. ... , _ 
J!!. IIE<OCArlO ,_ ~ ~N-'10' 

_.t, IIILOCA,.-D ,_ j1600J "'" 'L' 

£ llll.OCATID ,_,,,. Ar•l,oa/MtC ,...,._. 

~fflOCATSD "'!°" ~ rFlfM 1 

~ ltELOCATIO F- l111lO J ,.__ 16 

£ ltELOCIITID - (riiii] TF/t,.., ~ 
~ ,,,MOW Mr> DI .SCMD J,,.,,,,.~ Uf'tll///rEII /IINJ )r' /. ~- ~ 

NOTES: 

fP'! UH-ti §HIPJ 
~~no• {.,.. 

_ _,,.,,,~o ----,--- -- ·1 
-•A1l15.MIO -- - ---, I 

..).,.,~+---,, 
·i~ - - - - ~ ----./Y, ,..,. •r I ' ~,_I~•Ol'I--~ ! l••~----········c--1 I 

- I u Ha}-~-r~-' I 
1,o~1!ffi--••·j I 
I •~--,,,-,,-----: I 

~,..20-0-1""~~ ' , .. ....-.-n1-----: : 
1t1lra2, I r,,..a L _:--=~---- - ..J 

820 IIISTAtL AS NltT o, r, •• ""41. a::a,,MD ... s,r 

@o) 

CHAPTER 12 
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204475-156-2 

Figure 12-30. T366 VHF radio wiring diagram - UH-18 (Sheet 2 of 2J 

12-85 



JlGDI 

"X'~g 
"X" MOTOR 
.. X"MOTOR 
•-y• MOTOR 
•"Y" MOTOR 

=-~-!"(~~ 
FAST RE~;':~s~/ 
FAST RESET •H" 

LIGHTING 
•21 VDC SWITCHED 

"X" MOTOR CT 
'l" MOTOR CT 

DISPLAY HEAD 
T~ 

Jl01' 

GIICIMD 
RED~h-m" 

DIAL LIG~ 
REDHORIZ 
RED VERT 

REC DECOMETER 
TYPE 21.C-

Jl013 

GaEEN~~ 
!SPAltE1 

DIAL LIGHT 

Gcfle?'N~~f 
GREEN DECOMETER 

!Ifi.ll! 

Jl012 

PURPLE SliRr.e:~ 
,SPARE! 

DIAL LIGHT 
PURPLE HORIZ 
PURPLE VERT 

PURPLE OECOMETER 
TYPE 2W 

JlOII 

GROUND 
DIAL llGHT 

SECTOR .. H'" 
$ECTOR -v• · 

YERttlER • .,.,. 
VEiiU-IIER 'lt .. 

l:AN: 10!:NTIFIE~ 
1.Yf.f..17"-

TIMI 
MS2Sl23-l-5 
TERMINAL BOARD 

-WSA:IO-..._r-slUO~ 
.--1'7A21M_;aa- f,iii7 

lm.!!!!!!U 
-W61:IO i:e:r-~ 
-•WllAZIIN---1&-Wlle}}> 

MA5TH 
CAUTIDII 

1--w11120----c&1>--w1zc 

JSIJ)7 

+21VDC S•lTCHEO 
GROUND 

STA~T ~£LAY 
GROUND 

LI SWITCH 
REF SJGN~L 
REF SIGNAL 

CHA(JPs1tEJ 
CHAIN SEL 2 
CHAIN SEL 3 
CHAIN SEL • 

PANEL LIGHT 

:~mlE) !SPARE 

!
"SPARE 
SPARE 
SPARE 
SPARE 
SPARE 
SPAR 

!)PARE 

~~m 

r•◄ -l•••t·•••I--. 

I 

I 

,_.., . . 
!rf)r:.t 
·1··--: 
•-v'\-.,.,.,c 

r· 
; 

(¥'..,,A.., i 
, s : . .,.,_ .. 

NIIOA:io-+{4); j 

L~,J i 
1813 i 

: INSTRUMENT u:fJfs~tkF,i 
~AN.fl i~EF) .............. _ •• ,.; 

L-7J<P 
Pl009 

RN200A 

RNl87Al8♦ 

(FRONT PLUG) PSOOI Jl004 
l (SPARE) 
2 (SPARE) 
3 GROUND 
• DH DIM 
5 •24 voe STABLE 
6 E-W RESET 
7 LANE RESET 
a START RELAY 
9 +28 VDC SWITC.IED 

10 WARD D 
11 WARD 34 
12 GROUND 
13 GROUND 
I~ (SPARE! .. r· ·16 SPARE 
17 SPARE 
18 SPARE 
19 SPARE! 20 SPARE 

I SPARE h ASTRESET-S 
23 FAST RESET-N 
2A PANEL LIGHT 
2S t LANE SLIP 
26 - LAME SLIP 
27 G LS SELECT 
28 P LS SELECT 
29 N-S SLOW RESET 
30 WARD JS 
31 WARD 36 
32 ALARM RELEASE 

~ rAR~ 
:M SPARE 
35 SPARE 
36 SPARE 
37 SPAR 

J5009 

r;; 
! 
! 
! 
! 

L ... 

AE~IAL l,MPLIFJER 
T_:tPE 803 

JlGDS 

=~~g~ . ! 
WARD 3 3 
WA~OA • WARDS s 
WARD6 6 
WARD 7 7 
WAR08 8 
WARO 9 9 

WARC 10 10 
WARDII II 
WARD 12 • 12 :::g a 1:~ 
WARD 15 15 
WARD 16 16 
:~~g ,, 17 

18 
WA:?0 19 19 
WARD 20 "20 
wAr.o 21 21 
WAi?O 22 22 
WAr.D 23 23 
WA~:> 24 24 
WARa 2S 25 
wAaD 2, 26 
WARD 27 27 
WARD 28 2, 
WARD 29 29 
WAP.030 30 
WA~D 31 31 
WARD 32 ~ 

rA•E1 
SPARE 
SPARE 
SPARE 
SPARE 

CONTROL BOX 
Il'IT.fil 

t ....... ~ ....... -
CANNON 
DC-37S 

TBIZ 

<;fs~r PANEL LIGHTS (REF) PECEST.~:;.!~.~~----•••••-....... -.................... . 

CONTROL BOX CANNOI 
TYPE 941 DC-375 
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........ 1 
---i---t--

RNIOOPl61 
RHl2IC20 
RNl22C20 
RNl23C20 
RN12.tC20 
RNl2SC20 
~Nl26C20 
RNlllBl.t 
RN171B20 
RN118020 
RN118020 
RNl14B20 
RNl 15020 
RN116B20 
RN117820 
RNl 19820 
RN120B20 
RN101810 
RNI02820 
RN103820 
RN104820 
RNl05B20 
RN106B20 
RNl07820 
RN127820 
RN128B20 
RN129B10 
RNIJ0620 
RN131B20 
RM132820 
RN1J3820 
RN134820 
RNIJS820 
RN136820 
RN137820 
RNl38820 
RMl39820 
RNU0820 

TM 55-1520-211-20 
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~~1:m&----+---' 

RN135A' 
RNl36A 
RNl37A 
RN138A' 
RNl39A20 
RNl<ICA20 
RNUIA20 
RNU2A20 
RNJ.CJA:21:l 
RNl4AA21 

RNl•SA2. 
RNl'6A20 
RNl47A20 
RMU8A20 
RNIA9A~ 
RN1SOA2 
RNl51A21 
RNIS2A.-
RN153A 
RNIS4A 
RNISSA 
RNl56A20 
RH157A20 
RMl58A20 
RNIS9A20 
RNl60A20 
RN161A2C 
RNl62A21 
RNl63A' 
RNl6'A' 
RNl65A 
RN166A 

RNl-'3020 
RN14'820 
RN145820 
RN1'6B20 
RN1'7820 
P.Nl48B20 
RN1'9B20 
i?N150B20 
RN151820 
RN152B20 
RN153610 
RNl54820 
RMl55820 
RN156820 
RNIS7820 
RNl58B20 
RN159B20 
RN160020 
RN\61820 
RN\62B20 
RN163020 
RNl6'820 
RNl65B20 
RN166B20 
Rl'l18l!320 
l?Nl82S20 
RN183B20 
RN184820 
RNUISB20 
P.N186020 
Rl-ll78820 
RN180020 
RNl71B20 
RN\73820 
RN179B20 
RN167S20 
RN175820 
RN1HB20 
RN176820 
RNI 13820N 
RMl68820 
RN177820 

PlOIS J50IS 

'-----RN200S~RN200C 

RN18l820 
RNl82820 
PNl83820 
RNlS-4020 
RNl85B20 
RNl86B20 
RN178820 
RN180S20 
RNl71820 
RNl21020 
RN172620 
RN173B20 
RNl79020 
RN111E20 
RN167820 
P.NIOOT20N 
RNl2A620 
RN12)820 
RN175B20 
RNl74B10 
RNl11F20 
RN176820 
RNIUOS20N 
RNl13B20N­
RN126820 
RNl15B20 
?.Nl68B20 

~?l'Jl69A20 

-~RNl71C20 • -RNl77820 
• -RNIOO•lOH 
• -RN200C-

CYW-20 
INSUL CAP 

J5003 J5002 

:mi m~~~IJ 
GROUND 
GROUND mvoc STABLE 

E-W RESET 
LANE SET 

START REkAY 
♦ 1&VDC SWITCHED 

WARD l3 
WARD 34 

"X" MOTOR 
••xu MOTOR 
"X" MOTOR 
••ytt MOTOR 
'"Y" MOTOR 
"Y" MOTOR 

RED VERT 
RED HORIZ 

GREEN VERT 
GQEEN HORIZ 
PURPLE VERT 

PU~r6N~•HL0,.1Jli 

RN111C20 
RNl11020 
RMIOWlQ 
RNlCDV~ 
RN11~910 
RM11SB20 
RHl16820 
RN117B20 
RNl18B20 
RN119B20 
RN120810 
RNl01820 
RN102B20 
RN103B10 
~NlOIB20 
R~105B20 
RN106820 
P.Nl21A20 
RN122,'10 
RNl2JA20 
RN12.U.20 
RNl2SA20 

~~16,m 

WARD3 
WARD• 
WARDS 
WARD6 
WAAD7 
WARDS 
WA~D9 
W.A~O 10 
WA~O 11 
WARD 12 
WARD 13 
WARD I• 
WARD IS 
WA~D 16 
WARD 17 
WARD 18 
WA•D 19 
WARD 20 
WA~D 21 
"'AJ:lD 22 
WARD 23 
WARD 2.t 
WARO 25 
WARD 26 
'tARO 27 
WARD 28 
WARO 29 
WARD JO 
WARD 31 
WARD 32 

♦ LANE SLIP 
- LANE 5LIP 
G LS SELECT 
P LS S~LECT 

RNl27820 
RN1'887.l 
RN119B20 
RN130B20 
RNIJIB20 
RNl32B20 
RN1D820 
RN1:U820 

tl-S SLOW RESET 
WARD JS 
WARD 36 

ALARM RELEASE 

COMPUTER 
TYPE 9360 

PRESSURE FAN 

-- • ----- RNlOOV 

~

RNIOOO JS006 

CH,\IN SEL 1 
CHAIN SEL 2 
CHAIN SEL 3 
CH41N SEl, 
START RELAY 
L 1 SWITCH 
~(F RELAY 
R~► SIGNAL 
~EO HORIZ 
RED VERT 
SECTOR HORIZ 
SECTOR VERT 
R SIG LAMP 
TlBVDC SUPPLY 
G SI(; LAMP 
GROUND 
G~EEN HO~lZ 
GREEN VERT 
VERNIE~ HORIZ 
v:::~NIER v:::~T 
t28VOC SUPPLY 
P !:.IG LAMP 
GROU 
GROU 
PURP _ ____ _ 
PU.~PL< VERT 
19V•Ve 
(SPAaEI 
•lSVDC SWITCHED 
160V•Y• 
GiWUNO 
RF INPUT 

RECEIVE~ 
TYPI: 908 

RNIOOS2 
PNlOOT 
RNIOOP 
RNIOO.? 
RNIOOU 
RN121C 
RN121A 
RNl218 
RN12'2C 
RNl22A 
RNl228 

~

RN123C 
RN123.t. 
RN1238 
RN124C 
RN12.tA 
RN1248 

TIM9 

RN125C 
RNl25J.. 
RNl158 
RN126C 
RN126A 
RNl26B 
RN1116 
Rf~ill( 
RN\11D 
P.Nlllf . .­
RNII\F2 

RN171B20 l I ~ RN17JO]01--+-li-1 
QNl71C 
RN1188 
RN118D 
RN118!:: 

TM1520-211-20-79 

Figure 12-31 . Decca 8 wiring diagram - UH-1 B 
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CHAPTER 14 
SECTION V, VI 

b. Position pilot sight (10) against support 
assembly and install attaching bolts and nuts. 

14-1. Armament Jundion lox. (See figure 
14-4.) The junction box for the 2.75 XMS 
Fixed Rocket installation connects to electrical 
connector at center · of pylon in cabin and con­
tains the circuitry necessary for firing the rock­
eta and for jettisoning the two pod assemblies. 
It also contains a RESET button which cycles 
the stepping switch to zero and a zero indicator 
light W'hich illuminates when stepping switch 
is in zero position. 

14-42. Removal - Armament Junction lox. a. 
Make sure that the helicopter master battery 
switch is in the "OFF'' position and that ex­
ternal power is disconnected. 

b. Disconnect electrical connectors f r o m 
junction box and cap or cover to prevent en­
trance of foreign material. 

c. Remove .six bolts and washers attaching 
junction box to shelf assembly and remove 
junction box from helicopter. ' 

14-43. Installation -Armament Junction lox. a. 
Position junction box in helicopter and install 
six attachilll' washers and bolts. 

b. Uncap or uncover electrical connectors and 
connect to junction box. 

14-43A. 40 Millimeter Grenade Launcher 
MS. (Refer to Chapter 12 for electrical wiring 
diagram.) UH-lB Helicopten Serial No. 63-
8500 through 63-13089 and 64-13902 through 
64-14191 may be modified to accept the 40 mil­
limeter grenade helicopter armament subsys­
tem. This system consists of the 40 millimeter 
grenade launcher and grenade launcher mount. 
(Refer to TM 65-1620-211-10 for further in-
fonnation.) · 

Note 

The M-16 provisions kit may be used 
in conjunction with 40 millimeter gren­
ade launcher M5. (Ref er to Chapter 12 
for electrical wirilll' diagram.) 

Section VI - Missiles 

14-44. 55-11 Missile Installation. (See fig­
ure 14-5.) The SS-11 anti-tank missile system 
installation is designed for use on Model UH-lB 
helicopters, Serial Nos. 61-720 through 61-735 
and converts .those helicopten from passenger, 
cargo carrying vehicles to . attack and assault 
weapons. The system contains six SS-11 mis­
siles (1), launchers (2), and pylons (3), at­
tached to boom assemblies which protrude from 
the helicopter fuselage. Each boom assembly is 
equipped with three missiles, launchers and py­
lons. The inboard end of each boom assembly 
is contained in a mechanical jettison device 
(6),- which is attached to an external stores 
support assembly (6). A gunner sight assembly 
(7) is provided for maintenance of visual con­
tact with the missile during flight. The gunner 
control stick assembly (8) is mounted on the 
forward side of the gunner sight pedestal. The 
pilot sight assembly (9) acts as a visual aid to 
maintain proper alignment of the helicopter 
with the target. A command box (10), located 
Rt the lower, left-hand forward corner of the 

-

center console, contains the controls necessary 
for operation of the SS-11 missile system. 
Switches on the command box enable the gun­
ner to jettison individual missiles and launch­
ers; simultaneously jettison all missiles and 
launchers, or jettison the junction box and mis­
sile guidance wires after a missile has been 
fired. Manual emergency jettison controls (11) 
enable the pilot to mechanically jettiso!} b,oth 

boom assemblies simultaneously. The pilot also 
has available an electrical, total jettison control 
which is located on the center console panel; 
This control jettisons all launchers simultane­
ously, but leaves the boom assemblies attached 
to the helicopter. The selector box (12) and sig­
nal generator (13), located in the helicopter 
baggage compartment, act in conjunction with 
the gunner control stick and the command box. 

14-45. 55-11 Mlnile. (See figure 14-6.) The 
SS-11 missile is a self-propelled, autorotating 
remote-controlled missile for use against sur­
face targets. The missile consists of a stream­
lined body fitted with four equally spaced fins. 
These fins are set at an angle of one degree to 
the center line in order to provide autorotation 
about the roll axis. The missile is propelled by 
a two-stage solid-propellant rocket motor, com­
prisins- a booster and a sustainer stage. The 
missile· is guided by remote control. Command 
signals, produced by · a control stick, are trans­
mitted by a signal generator for control of the 
pitch and yaw relays in the missile. The com­
mand signals are fed to the missile through two 
guidance wires, which unwind from bobbins in 
the missile duriJll' flight. The pitch and yaw 
relays ·.in the missile actuate jettavators in the 
jet stream of the sustainer motor to provide 
guidance CC?ntrol during flight. 

14-46. lemoval - SS- r r Miuile. (See figure 
14-5.) Remove missiles as follows: 

14-17 
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'TM 55-1520-211-20 c .. , . 

MAINTENANCE ALLOCATION CHART 
FOR 

UH- 1 A, UH- 1 B and 540 
(2) (31 

COMPONENT AND RELATED 
(41 (5) 

OPERATIONS 0/C 0 DS 

Airframe 

Sheet metal and structural mem-
hers not _requiring jigs and 
fixtures X 

Repair 

Sheet metal and structural mem-
hers involving jigs and fixtures 

. Overhaul 

Fire _Detector Unit X 
Inspect X 
Replace X 
Repair 

(Aft) Engine Mount Adapters 
Inspect X 
Replace X 

Engine Mount Support Arms 
(Brace Rods & Tripod) 

Inspect X 
Replace X 
Repair X 

Engine Mount Trunnion and 
Bearing _ Assembly 

Inspect X 
Replace X 
Repair X 

Engine Floor Mount Attaching 
Brackets 

Inspect X 
Replace X 

Tail Boom 
Inspect X 

Replace X 

Repair X 

Overhaul 

Cargo & Cockpit Doors 
Inspect X 

Repair X 

Adjust X 

Replac~ X 

(6) (71 

·GS D 

X 

X 

(81 

APPENDIX II 
SECTION II 

(9) 

IEMAIKS 

(Replacement 
of rod ends) 

All-3 



APPENDIX II 
SICTION II 

(1) 

GIOUP 
NO. 

01 

All-4 

TM 55-1520-211-20 
C-9 . 

MAINTENANCE ALLOCATION CHART 
FOR 

Uff-JA, UH-JI and 540 
(2) (3) (4) (5) 

COMPONENT AND IELA TED 
OPERATIONS 0/C 0 DS 

Airframe <Cont> 
Windows ·All 

Inspect X 
Replace X 
Repair X 

Windshield Wiper Blades and 
Linkages 

Inspect X 
Adjust X 
Replace Jt 

Windshield Wiper Motor · 
Inspect X 

Replace X 
Repair X 

Pilot's and Copilot's Seats 
Inspect X 
Adjust X 
Replace X 

Repair x 
Troop Seat.a 

lnapect X 

Adjust X 
Replace X 
Repair ~ 

Seat Belts, Shoulder Harness, 
Inertia Reel Webbing 

Inspect X 

Replace X 

Inertia Reels 
Inspect X 

Replace X 

Sound-Proofing and Blackout 
Curtains, Sun Visor 

Inspect X 

Replace X 

Repair X 

Cowling and Fairings 
Inspect X 

Adjust X 
Replace X 
Repair X 

Weight and Balance of Aircraft X 

(6) (7) (8) (9) 0 
GS D IIMAIIKS 

i:J 

I 
\ 



m 
GIOUP 

NO. 

02 

OS 

TM 55-1520-211-20 
C-9-

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1 A, UH-11 and 540 
•. (2) (3) (~) (5) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

. Allghtlng Gear 

Tail ·Skid 
Inspect X 
Replace X 

Skid Tubes, Cross Tubes & Skid 
Shoes 

Inspect X 
Replace X 
Repair X 

Ground Handling Wheel 
Actuating Mechanism 

Inspect · X 
Service X 
Replace X 

Rei>ai;r JC 

Wheels, Tires and Tubes 
Inspect X 
Service X 
Replace X 
Repair X 

Engine and Related Systems 

Engine as a Complete Assembly 
Inspect X 
Test 
Align X 
Replace X 

Repair X 
Overhaul 

Fuel and Oil Hoses 
Inspect X 
Replace X 

Electrical Harness & 1pition 
Leads 

Inspect X 
Replace X 

Ignition Exciter 
Inspect X 
Replace X 

(6) (7) 

GS D 

X 

X 

(8) 

APPENDIX II 
SECTION II 

(9) 

IIMAIKS 

11 

All-5 



APPENDIX II 
SECTION II 

m 
GROUP 

NO. 

03 

All-6 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH- 1 A, UH- 1 B and 540 
(2) . (3) (4) (5) 

COMPONENT AND RELATED 
OPERATIONS O/C 0 DS 

Engine and Related Systems (Cont) 

Igniter Plugs 
Inspect X 
Replace X 

Fuel Control Assembly 
Inspect X 
Service X 
Replace X 
Adjust X 
Overhaul 

Electrical Solenoid V a:lve 
Inspect X 
Replace X 

Overspeed Governor Assembly 
Inspect X 
Adjust X 
Replace X 
Overhaul 

Fuel System Filter & Strainers 
Inspect x, 
Replace X ,. 

Starting Fue, Solenoid Valve 
Inspect X 

Replace X 

Main Fuel Manifolds 
Inspect X 

Replace X 

Repair X 

Starting Fuel Manifold 
Inspect X 

Replace X 

Starting Jruel Nozzles 
Inspect X 

Replace X 

Repair 

Oil Pump 
Inspect X 

Replace X 

Adjust ,c 
Overhaul 

(6) (7) (8) (9) 

.~;. 

GS D IEMAIKS , 

X 

x . 

' 

X 

X 



(1) 

GROUP 
NO. 

03 

I 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH- 1 A, UH- 18 and 540 
(2) (3) (4) (5) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

Engine and Related Systems (Cont) 

Bearing Housing Oil Strainers 
Inspect X 
Service X 
Replace X 

Main Oil Filter 
Inspect X 
Service X 
Replace X 
Repair X 

Engine Oil Coolers 
Inspect X 
Service X 
Replace X · 
Repair X 

Engine Oil Cooler Blower 
Inspect X 
Service X 
Replace X 
Repair X 

Chip Detector 
Inspect X 
Service X 
Replace ·x 

Interstage Airbleed Actuator 
Inspect X 
Replace X 
Repair X 
Overhaul 

Interstage Airbleed Band 
Inspect X 
Replace X 
Adjust X 
Repair X 

Interstage Airbleed Hoses 
Inspect X 
Replace X 

Inline Valve 
Inspect X 
Replace X 
Repair X 
Overhaul 

(6) 17)' 

GS D 

X 

X 

(8) 

APPENDIX II 
SECTION II 

(9) 

IEMAIKS 

-

All-7 



APPENDIX II 
SECTION II 

11) 

GROUP 
NO. 

03 

All-8 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR -

UH-1 A, UH-18 and 540 

12) . 13) 14) 15) 
COMPONENT AND RELATED 

OPERATIONS O/C 0 DS 

Engine and Related Systems <Cont) 

Airbleed Connecting Manifold 
and Adapter 

Inspect X 

Replace X 

Exhaust Thermocouple Hamess 
Inspect X 

Teat X 
~place X 

Combustion Chamber Drain Valve 
Inspect X 

Replace X 

Accessory Drive Gearbox 
Inspect X 

Replace X 
Repair •x 
Overhaul 

Overspeed Govemor and Tachometer 
Drive Assembly 

Inspect X 

Replace X 

Repair X 

Adjust X 

Torquemet.er Booster Pump 
Ina~ X 

Replace X 

Repair X 

Overhaul 

Oil Transfer Tubes 

Inspect X 

Replace X 

Repair X 

Output Shaft Seal 
Inspect (for leakage) X 

Replace X 

16) 17) (I) 19) 

GS D IEMAIKS 

*Limited t.o 
X replacement 

of seals 

Pressure regu-
lating valve 

X 

For reduction 
pars 
During special 
inspection 

0 



m 
GIOUP 

NO . . 

OS 

' 

I 

.. 

TM SS-1520-211-20 
c .. , ' 

MAINTENANCE ALLOCATION CHART 
FOR 

UH- 1 A, UH- I 8 and 540 
(21 13) (4),· 15) 

COMPONENT AND IELA TED \ 

OPEIATIONS 0/C 0 DS 

&tglne . and ·Related Systems <Cont> '· 

Reduction . Carrier and Gear 
Assembly 

.Inspect X 

Replace X 
Repair •x 

Overhaul 

Ovenpeed Governor and Tachometer 
Drive Support and Gear 

Inspect X 

Replace - X 
Repair X 

Accessory Gear Carrier 
Inspect X 

Replace X 

Combustion Chamber Housing 
Inspect x · 
Replace X 

Repair X 

Combustion Chamber Liner 
Inspect X 

Replace X 
Repair X 

Fuel · Vaporizers 
Inspect X 

Replace X 

Repair x · 

Po~er Turbine Nozzle and Cylinder 
Inspect X 

Replace X 

Repair X 

Fireshield 
Inspect X 

Replace X 

Exhaust Diffuser 
Inspect X 

Replace X 

Repair 

16) 17) 

GS D 

X 

X 

X 

APPENDIX II 
SECTION II 

18) 19) 

IEMAIKS 

-

During special 
inspection 

•Limited to 
replacement 
of parts 

Stop.drill 
cracks 

All-9 



APPENDIX II 
SECTION II 

(1) 

GROUP 
NO. 

03 

All-10 

I 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH- 1 A, UH- 18 and 540 

12) (31 (41 (51 
COMPONENT AND IELATED 

OPHATIONS O/C 0 DS 

Engine and Related Systems (Cont) 

Second Stage Turbine Rotor 
Assembly 

Inspect X 
Replace X 
Repair X 

Fi_rst Stage Turbine Rotor Assembly 
Inspect X 
Replace X 
Repair X 

First Stage Turbine Nozzle and 
Flange 

Inspect X 
Replace X 
Repair X 

Combustion Chamber Deflector 
Inspect X 
Replace X 

Diffuser Housing 
Inspect X 
Replace 
Repair X 

Rear Bearing Seal & Seal Housing 
I~spect X 

· Replace X 

Rear Bearing Seal Liner and 
Forward Rear Cones 

Inspect X 
Replace X 

Impeller Housing 
Inspect X 

Replace X 

Repair X 

Compressor Housing 
Inspect X 

Replace X• 
Repair ·x 

Compressor Stator Vanes 
Inspect X 
Replace X 

Repair X 

(61 (71 (81 (9) 

GS D IEMAIKS 
-

X 

. 



. (1) · 

GROUP 
NO. 

03 

' 

., 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1 A, UH-18 and 540 
(2) (3) (4) (5) 

COMPONEtfT AND RELATED .. 
OPERATIONS 0/C 0 DS 

Engine and Related Systems <Cont) 

Compressor Rotor _Blades 
Inspect X 
Replace X 
Repair X 

Power Shaft 
Inspect X 

Replace 

Inlet Housing 
Inspect X 
Replace 
Repair XI 

Inlet Guide Vanes 
Inspect X 
Replace 
Repair X 

Engine Oil Cooler Fan Assemblies 
and OH Cooler. Fan Drive 

Inspect X 
Service X 
Replace X 
Repair X 
Overhaul 

Engine Control Linkage 
Inspect X 
Adjust X 
Replace X 
Repair X 

Door t.;ompensator 
Inspect X 
Adjust X 
Replace X 
Repair X 

Actuator 
Inspect X 
Adjust X 
Replace X 
Repair X 
Overhaul 

{6) m 

GS D 

X 

X 

X 

X 

X 

{8) 

APPENDIX II 
SECTION II 

(9) 

REMARKS 

During special 
· inspection 

. 



APPENDIX II 
SECTION · II 

(1) 

GROUP 
NO. 

04 

AH-12 

TM 55-1520-211-20 
C-f 

MAINTEN·ANCE ALLOCATION CHART 
FOR 

UH- 1 A, UH- 18 and 540 

(2) (3) (4) (5) 
COMPONENT AND RELATED 

OPERATIONS 0/C 0 DS 

Rotor and Transmission Systems 

Main Rotor Hub and Blade Assembly 
Inspect X 
Align X 
Adjust X 
Replace X 

Main Rotor Blades · 
Inspect X 
Replace X 
Repair X 

Main Rotor Hub 
Inspect X 

Service X 
Align X 
Replace X 
Repair X 
Overhaul 

Main Rotor Hub (540) 
Inspect X 
Align X 
Replace X 
Repair X 
Overhaul 

Stabilizer Bar 
inspect X 

Service X 
Replace X 
Repair X 

Overhaul 

Scissors . and Sleeve Assembly 
Inspect X 

Service X 

Replace X 
Repair X 
Overhaul 

Swashplate and Support Assembly 
Inspect .. X 

Service X 

Replace X 

Repair X 

Overhaul 

(6) (71 (8) (9) 

GS D IIMAIKS 

Balance 
Track 

X 

Balance 

X 

Balance 

X 

X 

X 

X 

-



n, 
GIOUP 

NO: 

04 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1 A, UH-18 and 540 · 
(2) (3) (4) .(5) 

COMPONENT AND IELA TED 
OPERATIONS 0/C 0 DS 

Rotor and Transmission Systems <Cont) 
Dampen 

Inspect X 
Service X 
Adjust X 
Replace X 
Repair 

Tail Rotor Hub & Blade Assembly 
Inspect X 

Service X 
Adjust X 
Align X 
Replace X 

Tail Rotor Blades 
Inspect X 
Replace X 
Repair X 

Tail Rotor Hub 
Inspect X 

Service X 

Replace ·X 

Repair X 

Overhaul 

Tait Rotor 42° and 90° Gear 
Boxes · 

Inspect X 

Service X 

Replace . X 
Repair X 
Overhaul 

Tail Rotor Gear Box Quills 
(42° and 90°) 

lnapect X 

Replace X 
Repair X 

Overhaul 

Tail Rotor Drive Shafting 
Inspect X 

Replace X 
Repair X 

(6) (7) 

GS D 

X 

X 

X 

X 

X 

(8) 

APPENDIX II 
SECTION II 

19) 

REMARKS 

Balance 

UH-lA & 540 

All-13 
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, 

(1) 

GROUP 
NO. 

04 

AH-14 

TM 55-1520-211-20 
C-9 

MAINTENANCE _ALLOCATION CHART 
FOR 

UH-1 A, UH-18 and 540 
12) 13) 14) 15) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

Rotor e1nd Transmission Systems (Cont) 
Tail Rotor Drive Shaft Hanger 
Assemblies 

Inspect X 
Service X 
Replace X 
Overhaul 

Main Transmission 
Inspect X 
Service X 
Replace X 
Repair X 
Overhaul 

Transmission Mount Assemblies 
Inspect X 
Replace X 
Repair X . 

Drive Quill Assemblies 
Inspect X 

Replace . %% X 
Repair X 
Overhaul 

Main Drive Shaft 
(Engine to Transmission) 

Inspect X 
Service X 
Replace X 
Overhaul 

Transmission Lubrication System 
Inspect X 

Service X 

Lines, Man if olds, Fittings, Mag-
petic Plugs, Oil Jets and Sigh~ 
Gages 

Inspect X 

Replace X 

Filters, Filter Housings, and 
Screens 

Inspect X 

Service X 

Replace X 

' 

-

16) 17) 181 19) 

GS D IEMAIKS 

X 

X 

X 

X 

0 



(1) 

GROUP 
No.· 

04 

06 

TM 'SS-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHAP• 
FOR 

. . UH-1A, UH-18 .and 540 
(2) (3) (4) (5) 

COMPONENT AND RELATED . 
OPERATIONS O/C 0 DS 

Rotor and Transmission Systems (Cont) 
Transmission Oil Cooler Assembly, 
Housing, Tubing, Fittings and 
Valves 

Inspect X 
Service X 
Replace X 
Repair x. 

qu Pump 
Replace %% X 
Overhaul 

Relief Valve 
Inspect X 
Adjust X 
Replace X 
Repair X 

Mast Assembly 
Inspect X 
Replace %% X 
Repair X 
Overhaul 

, Friction Collet (540) 
Inspect X 
Adjust X 
Replace X 

Dynamic Stops (540) 
Inspect X 
Replace X 
Repair X 

Hydraulic · System 
Pumpe 

Inspect X 
Replace X 
Overhaul 

Reservoir 
Inspect X 
Service X 
Replace X 
Repair X 

.. 

(6) (7) 

GS D 

X · 

X 

X 

(8) 

APPENDIX II 
SECTION II 

(9) 

IEMARKS 

All-15 



APPENDIX II 
SECTION II 

m 
GROUP 

NO. 

06 

08 

. -16 . 

' 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1 A, UH-1 B and 540 
(2) (3) (4) (5) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

Hydraulic System <Cont) 
Valves 

Inspect X 
Adjust X 
Replace X 

Hoses, Tubing and Fittings 
Inspect X 
Replace X 

Hydraulic System Filters and 
Filter Housings 

Inspect X 
Service X 
Replace X 

Hydraulic Module (540) 
Inspect X 
Service X 
Replace X 
Repair X 

Hydraulic Power Cylinders 
Inspect X 
Replace X 
Repair X 
Overhaul 

.irreversible Valves 
Inspect X 
Replace X 
Repair X 
Overhaul 

Instruments 
Instrument Panel 

Inspect X 
Adjust X 
Replace X 
Repair X 

Miscellaneous Instruments 

Clock 
Inspect X 
Replace X 
Repair' 

,, 

(6) (7) (I) (9) 

GS D IIMAIKS 

X 

:i: 

. 

X 



m 
GIOUP 

NO. 

08 

I 

TM 55-1520-211-20 e.t 

MAINTENANCE ALLOCA TIO~ CHAIT 
FOi 

-· 
UH-1 A, UH-11 and 540 

(2) 13) 14) 15) 
COMPONENT _AND HLATID 

OPIIATIONS 0/C 0 DS 

Instruments (Cont) 

.Fqel Quantity Indicator & 
AmpJffler 

Inspect X 
Calibrate X 
Replace X 
Overhaul 

~ht lnstl'UDlenta 

Vertical Velocity Indicator 
Inspect X 
Replace X 
Overhaul 

Stand-by Compass 
Inspect X 
Calibrate X 
Replace X 

Airspeed Indicator 
IDlpeet X 

T•t X 

R~lace X 

Heia'h t Indicator 
Inspect X 
Calibrate X 
Replace X 
Overhaul 

Attitude Indicator 
Inspect X 

·Test X 
Replace X 
Overhaul 

Tum· and Slip Indicat.ot. 
Inspect . X 
Replace X 
Overhaul 

Free Air Temperature Gage 
-Inspect X 
Replace X · 

Pitot System 
· Inspect X 
Service X 
Test X 
Replace . X 

16) 17) 

GS D 

X 

X 

X 

X 

X I 

APPENDIX II 
SECTION II 

(I). 19) 

UMAIICS 

All-17 



APPENDIX II 
SECTION II 

(1) 

GROUP 
NO. 

08 

All-18 
. ' 

TM 55-1520-211-20 
. C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-JA, UH-18 and 540 
(2) (3) (4) (5) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

Instruments (Cont> 

Engine Instruments 

Engine and Rotor Tachometer 
Inspect X 
Test X 
Replace X 
Overhaul . 

Exhaust Temperature Indicator 
Inspect X 
Calibrate X 
Replace X 
Overhaul 

Engine· Oil Temperature Gage 
Inspect · x 
Test X 
Replace X 
Overhaul 

Engine Oil Pressure Transmitter 
and Indicator 

Inspect X 
Test X 
Replace X 
Overhaul 

Fuel Pressure Indicator and 
Transmitter 

Inspect X 
Replace X 
Overhaul 

Torquemeter and Transmitter 
Inspect X 
Replace X 
Overhaul 

Gas Producer T6Chometer 
Inspect X 
Test X 
Replace X 
Overhaul 

(6t (7t (It (9) 

GS· D IIMAIIQ 

X 

X 

X 

X 

-

. 
X 

x. 

X 



(1) 

GROUP 
NO. 

08 

09 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART . 
FOR 

UH-1A, UH-18 and 540 
(2) (3) (4) (5) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

Instruments (Cont) 

Transmission Instruments 

Oil Temperature Gage 
Inspect x· 
Test X 
Replace X 
Overhaul 

Oil Pressure Gage & Transmitter 
Inspect X 
Test X 

Replace X 

Overhaul 

Thermocouples & Temperat\ll"o Bul')?s 
Inspect X 

Test X 

Replace X 

Electrical Systems 

AC Power System 

AC Voltmeter 
Inspect X 

Replace X 

Inverters 
Inspect X 

Replace X 

Circuit Breakers, Conduits, Leads, 
Switches and Wiring 

Inspect x -
Replace %% . X 

Repair X 

DC Power System 

Relays, Rheostats, Switches, Circuit 
Breakers, Plugs, Leads, Connectors, 
Wiring, Conduits, Receptacles, 
Shunts and Shock Mounts 

Inspect X 

Replace %% X 

Repair X 

(6) (7) 

GS D 

X 

X 

-

· - APPENDIX II 
· · SECTION II 

(8) 19) 

REMARKS 

All-19 



-
APPENDIX II 
SECTION II 

(1) 

GIOUP 
NO. 

09 

All-20 

TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1.A, UH-18. and 540 
(2) (3) (4) (5) 

COMPONENT AND IELATED 
OPERATIONS 0/C 0 DS 

Electrical Systems <Cont> 
Regulat.on 

lnapect X 
Adjust %% X 
Replace X 
Overhaul 

Battery 
Inapect X 
Service X 
Replace X 

Battery Sump Jar 
Inspect X 
Service X 
Replace X 

Generat.or and Starter Generat.or 
Inapect X 

Replace X 
Repair X 

Overhaul 

Light& 

Landing, Navigation, Inatrument, 
Search, Interior Cabin, Anti-
Collision and Flasher Unita 

Inspect X 
Replace X 
Repair %% X. 

Master Caution Panel 
Inapect X 
Replace X 
Repair X 

RPM Warning System 
Inapect X 
Adjust X 

Replace X 
Repair 
Test X 

(6) (7) (I) (9) 

GS D UMA-41 

X 
I 

X 

:I' 

- 1, 



c1· 
Cl) 

GiOUP 
NO. 

10 

11 

C 

TM 55-1520-211-20 
C-9 

lt\AINTENANCE ALLOCATION CHART 
FOR 

UH-1 A, UH-18 and 540 
(2) (3) (4) (5) 

COMPONENT AND RELATED 
OPIIATIONS· 0/C 0 DS 

Fuel System and Unes 
Main Fuel Tanka 

,lnapect; X 
Service X 
Teat X 
Replace X 
Repair X 

eoo.t Pump 
· lnspect X 
Replace X 
()verhaul 

V afvea and Fit'tinp 
IDBpect X · 
Replace X 

Filters and Filter Housinp 
· lilspect X 
-Service X 
Replace X 

' 
Hoses. Tubing and Finer Cape 

Inspect X 
Replace X 

Awdliary Fuel Tank Aasembb' 
Inspect X 
Replace X 
Repair X 

Auxiliary Fuel Tank Bladder 
Inspect X 
Replace X 
Repair X 

Flight Control Systems 

Align X 

Synchronized Elevator 
Inspect X 
Adjust X 
Replace X 
Repair X 

(6) (7) (I) 

GS D 

X. 

APPENDIX II 
SECTION II 

(9) 

UMAIICS 

Rigging 

All-21 



APPENDIX II 
SECTION II 

n, 
GROUP 

NO. 

11 

All-22 

TM 55-1520-211-20 
C•9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1 A, UH-18 and 540 
(2) . (3) (4) (5) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

Flight Control Systems (Cont) 

Main Rotor Control Tubes, Rod End 
and Pitch Change Linkage 

Inspect X 
Service X 
Replace X 
Repair X 

Force Gradient Assembly 
. Inspect X 
Adjust X 
Replace X 
~epair X 

Control Stick (Collective & Cyclic) 
Inspect · · X 
Replace X 
Repair X 

Magnetic Brake 
Inspect X 
Replace X 
Overhaul 

Collective and Cyclic Linkage 
Inspect X 
Replace X 
Repair X 

Tail Rotor Pedal Assembly 
Inspect X 
Replace X 
Repair X 

Pedal Adjusting Assembly 
Inspect X 
Adjust X 
Replace X 
Repair X 

Tail Rotor Pitch Control Linkage 
Inspect • X 
Replace X 
Repair x · 

Tail Rotor Pitch Control Mechanism 
Inspect X 
Adjust ·• X 
Replace X 
Repair X 

' 
(6) (7) fl) (9) 

GS D IIMAIKS 

Rotatini 
· Control 

X ,. 

.. 

l:J 
·10 



C m 
GIOUP 

NO. 

lt 

12 

' 

C 
.f,; ,. 

. 

' 

. , 

1 TM 55-1520-211-20 
C-9 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1A, UH-.11 · and 540 

(2) . (31 (41 (51 
COMPONENT AND IE.LATED 

OPERATIONS 0/C 0 DS 

Flight Control Systems (cont.) 

Tail Rotor Pitch Change Rods 
& Links 

Inspect X 
'Adjust X 
Replace X 
Repair X 

Utility Systems 
Anti-Icing System 

Engine Anti-Icing Detector ~nd 
Interpreter 

·Inspect X 
Replace X . 
Repair X 

-Hot Air Valve 
Inspect X 
Replace X 
Overhaul 

Heater Systems 

Combustion Heater Asaembly 
Inspect X 
Service X 
Replace X 
Repair X 

Fuel Pumps, Solenoid Valve, Lockout 
Relay, Air Pressure Switch, Selector 
Valve, Fuel Pressure Regulator 

. Filters, Filter Housings, Tubing, 
Fitting & Hoses 

Inspect X 
Service X 

.Replace X 

Ignition System 
Inspect X 
Replace X 
Repair X 

Combustion Blower 
-I~pect X 
Replace . X 

' Repair X 

(61 C71. 

GS D 

. 
X 

(81 

APPENDIX II 
SECTION II 

. · (9) 

IIMAIKS 

All-23 

' 



- APPENDIX II TM 55-1520-211-20 
SECTION II C-9 0 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-1 A, UH-11 and 540 

m 12) (3) 14) 15) (6) (7) II) 19) 
. GROUP COMPONENT AND RELATED 

NO. OPERATIONS 0/C 0 DS GS D 
__ .... :_ 

12 Utility Systems <Cont) 

Heater Vent Blower 
Inspect X 
Replace X 
Repair X 

Combustion and Air Bleed Heaters, 
' Nozzles, Re,iatera, Ducts & Hoses 

Inspect X 
Replace X : Repair X ' 

Auxiliary Exhaust Heater Assembly 
Inspect X J 

Replace I ' 
X I ' 

Repair X 

Bleed Air Heater System 
Inspect X 
Replace X 
Repair X 

17 Cal'90 and Penonnel Handling 
Medical Attendant Seat & Litters 

Inspect X 
' Adjust X 

Replace X 
Repair X 

Carro Suspension Assembly 
Inspect X 
Service X 

I Replace X I 

Repair X 

Carro Suspension Support Bearinp 
and Slip.Rings 

Inspect X 
Service X 
Replace X . . 

Emergency Release Cable and Pedal 
Assembly 

Inspect X 
Adjust X . 
Replace X, 

IC, 
AU-24 · 



C 
m 

GIOUP 
NO. 

19 

80 

_./ 

, 

TM 55-1520-211-20 
. C-9 

MAINTENANCE ALL~CA TION CHAIT 
FOi 

UH-1A, UH-11 and 540 
(2) (3) (~) (5) 

COMPONENT AND RELATED 
OPERATIONS O/C 0 DS 

"vlonla 
Note 

TM 11-1620-211-20 contains complete 
preventive maintenance service for 
avionics. 

Communications Equipment Inter-
C()mmunications Equipm~nt Navi,a-
. ton Equipment 

Armament 
External Stores, Supports and Struts 

· 1mpect X 
Replace X 
Repair X 

Mechanical Release, Adapter 
Assembly 

Inspect X 
Service X 
Replace X 

.Repair X 

.&ner,ency Manual Jettison System, 
Cables, Leven, Pulleys and Brackets 

Inspect X 
Adjust X 
Replace · X 
Repair X 

Note 

Organizational maintenance of the 
annament subsystem will be per-
formed by Aircraft Armament 
Repairmen. 

(6) (7) (I) 

GS D 

APPENDIX II 
SECTION II 

(9) 

HMAIKS 

All-25 



APPENDIX II 
SECTION II 

(1) 

GROUP 
·NO. 

70 

, 

All--26 

TM 55-1520-211-20 
C-9. 

MAINTENANCE ALLOCATION CHART 
FOR 

UH-.1 A, UH-18 and 540 
(2) (3) (4) (5) 

COMPONENT AND RELATED 
OPERATIONS 0/C 0 DS 

Maintenance Supplies 

Dye Penetrant Inspection X 

Magnaflux and/or Fluorescent 
P~netrant Inspection X 

Annealing & Hardness Testing 
Heat Treat 
Cleaning X 
Preservation & Depreservation X 
Cadmium Plating 
Chrome Plating 
Spot Painting X 
\\'.' elding and Brazing It 

I 

-

\ 

(6) (7) (8) (9) 

GS D IEMAUS 

X 
X 

~ 
X 

-

-

10 



Nomenclature 

TM 55-1520-211-20 

Aircraft Series and : 
Number of Items 
Norman . Installed 
UH-lA . UH-lB 

APPENDIX Ill 

Remarks 

Section B - Pilot's Compartment . 

C-1611/ AIC · intercom 3 FY63 UH-lB 
SB-329/AR ln'tereom 3 3 
Clock 1 '¥a -inch Dial: Type 

A-lSA 1 1 
Compass, MBA'lleti.C: Pilot · 
·standby 1 1 

Pilot Seat and Baek Cushions 1 1 
Copilot Seat and Backl Cushions 1 1 
Pilot Seat Belt and Shoulder Harness 1 1 
Copilot Seat Belt and Shoulder Harness 1 1 
Fire Extinguisher: Type A-20 . 1 l 
Fire Extinguisher: . Va)>Orizing · Liquid Type 1 

FY61 UH-lB 

Blackout Curt.a.ins 3 3 

Section C- Cargo Coml)'1'tment 

B-lOli/U · . 
First Aid Kitc(s) 

MIC-Headset 

edical Attendant Seat 
Medical Attendant Seat Belt 
Passenger Seats Against Firewall 
Passenger Seat Belt.a Against Firewall 
Passenger Seats: Forward Arrangement 

Includes Medical · Attendant's Seat 
Passenger Seat Belts: Forward Arrangement 
Litter Rack (Number ofl Patients) 
Auxiliary Fuel Tank Kit (165 Gallon) 
Auxiliary. Fuel Tank Kit {850 Gallon) 
External Fuel Tank Kit (200 Gallon) 
External Fuel Tank Kit (120 Gallon) 
Internal F)iel Tank Kit (60 Gallon) 
Blood. Bottle Hangers 
Mt Bulkhead Tiedown Fittings 
Cargo Restraint Device 
Parachute Anchor Line Cable Kit 

1 
1 

1 
1 
2 
4 

2 
1 

2 

1 
1 

1 
1 
2 
5 
2 

2 
3 
1 
1 
1 
1 
1 
3 
8 
1 
1 

(3 (8) on FY 62, 63, 
64 UH-lB 

Two 100 Gallon Tanks 
Two 60 Gallon Tanks 
FY64 UH-lB 

FYI 64 UH-lB . 

Section D - Aft Fuselage Compartment 

>NI APX-44 Transponder Set 
-AN/ ARC-102 HF Radio Set 
J-2 Gyro Compass 
Luggage Compartment Net 

00,000 BTU Heater Kit 
Jlade Anti-Icing Kit . 

1 

1 
1 
1 

1 
1 
1 
1 
1 
1 

FY 63 UH-lB 

FY 64 UH-lB 

Alll-3 



APPENDIX Ill 

Nomenclature 

Pitot Tube· All Weather Cover 
Rear View :Mirror · 
Engine Air Inlet All Weather Cov• 
Hard Point Fittings 
External Stores Kit (SS-11) 
External ,Stores Kit (XM-6E3) 
External Stores Kit (XM-3) 
External Stores Kit (ASW-12) 
External Stores Kit (XM-153MG) 
External Stores Kit (XM-75) 
Engine ExhaUBt All Weather Cover 
Main Rotor Blade Tiedown Rig 
Tail Rotor Blade Tiedown Rig 

TM 55-1520-211-20 c-,· 
Aircraft Series and 

Number of Items 
Normally Installed 
UH-lA UH-lB l 

Section E 
1
- Exterior 

1 

1 

1 
1 
1 

1 
1 
·l · 
4 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Remarks 

FY 61 and Subsequent 
UH-lB 
FY 62, 63, 64, UH-lB 
FY 62, 68, 64, UH-lB 
FY 62, 63, 64, UH-lB 
FY 62, 63, 64, UH-lB 
FY 62, 63, 64, UH-lB 
FY 62 UH-lB 



TM 55-1520-211-20 
C-9 

INDEX 

ALPHABETICAL INDEX 

PAGE SUBJECT PAGE 

A 

AC Circuit Breakers .................................. 12-18 
AC Voltmeter ............. : ......................... : ........ 10-11 
Acceaa Doors ....................... ...................... ... 4-1 
Acceuory Drive Gear Box . ......................... 5-81 
Accident Engines ..................................... , .. 16-10 
Accumulator - Hydraulic ................ 6-2SA 
Accumulator and Valve- Hydraulic .. ,. 6-23C 
Accumulator Drain Valve . . .. . .. . .. ........ 6-2SB 
Activation After Storage .... ........................ • 16-8 · 
Actuator- Power Turbine Governor .. .-." ... 5-100 
Adapter - Machine Gun ............................ 14-8 
Adapter--. 'Roclcet .: .................................... 14-14 
Adjuster-Tail Rotor ................. .".:............. 9-18 
Air .Blower - Heater ., .............. ,................ 11-8 

11-22 
Air Contfol - Heater ....................... ,...... 11-9 
Air Cycling Switch - Heated .... ...... .... .. 11-9 
Air Flow Regulat9r .... ..... .. .. .. .. .. .. .... .. .. .. .. .. . 11-28 
Air Induction ............. ,.................................. 5-82 
Air?tfixing Valve - ·Hot ........................... 11-16 
Air Pressure Gage - Hydraulic ....... 6-23A 
Air Pressure Switch - Heater . .. ...... ........ 11-8 

. 11-22 
Air Scoops ..... , ................................ , ............ ·• 11-27 
Air Screens..:.. Fresh .............................. ,... 11-9 

11-22 
Air Selector Box - Missile . .. .. .. .. .. .. ... . .. .. .. . 14-80 
Air Separator Valve Control .................... 11-18 
Air ~tor Valve -Heating .............. 11-18 
Air' Valves .. : ......................................... , ...... 11-28 
Air Valve-Anti-Icing ....................... .' ...... 11-81 
Air V.-Ives - Cabin · .................................. 11-10 
Air Valves -Heated .: ..................... , ......... 11-18 
Air ·Valve . .. ......... ,..... ... .. .. . . .. .. . . . . . . .. 6-23 
Airbleed' - ·Interstage : ................... ,,.,..... 5-25 
Aircraft - General .. .. .. .. . . .. . .. .. .. .. .. .. .. .. .. . . ... 1-2i 
Aircraft Inventory Master Guide .... ...... Aill-1 
Aircraft - Storage of .............................. 16-1 
Airfranle .. :.. ..... ... .. .. .... .... ................ ............. 4-1 
Airfrabie l)epreaenation ............... .......... :. 16-8 
Airframe Stol'aa'e .. . .. .. .. .. .. .. ... .. .. .. .. . . .... . .. .. . .. 16-2 

. 16-4 
16-5 

Airspeed Indicato1 ..... :..... .......................... 10-2 
Alia'hting Gear ............................................. 4-1 

4-.,9 
Allocation Chart - Maintenance ............ Ail-1 

Alternate Fuel ................ ,.. ... . .. .. .. ..... . ..... . .. .. . 1-29 
Alternating Current ........................... ;, ..... 12-18 
Altimeter ............................................ :......... 10-2 . 
Ammunition Feed Group . .. .. .. . .... .. .. .. .. ..... . 14-5 
Anti-Collision Light · ... .. .. .. .. .. ... ... ... .. .... .... .. 12-8 
Anti-Icing Air Valve ................................ 11-81 
Anti-Icing - Engine . ........ ....................... 11-28 
Anti-Icing Interpreter .............................. 11-80 

. 11-82 
Anti-Icing System .. .. ..... .. .. ... ........ .... .. . .. . .... 11-28 
Anti-Drive Link . ..... .. . .... .. .... .... .... ........... 8-56C 
Appendix I ..................................... :............ AI-1 
Appendix Il .. ......................... ..................... AD-1 
Appendix m .............................................. AIIl-1 
Appendix IV .............................................. AIV-1 
Armament . .. .. .. .. .. ... .. ..... .... .... .. .... ..... .. . .. .. .. .. . 14-1 
Armament Control System ........................ 14-1 
Armored Seat .... .... .. ..... .. .. ... ...... . .... .. .. ... . ... .. 4-10 
Attitude Indicator ................... ................ ... 10-4 
Authorization for Issue ............... :............ 1-1 
Auxiliary Exhaust Heater .. .. ... .... ..... .... .... 11-24 
Auxiliary Float Switch ..... .. .......... .......... ... 549 
Auxiliary Fuel Control Panel -

External ................... .. : ......... ..... ..... .. .... .. . .. 15-6 
Auxiliary li'uel Provisions .... :................... 5-56 
Auxiliary Fuel Pylon - External .. ........ 15-5 
Auxiliary Fuel Systems ...................... : ..... 11-87 
Auxiliary .Fuel Tanks - Internal ...... ...... 11-44 
Auxiliary Fuel Tank Sump . .. .. . . .. . ............ 11-89 

11-48 
Auxiliary Fuel Tank Transfer Pump ...... 11-89 

11-48 
Auxiliary Fuel Tank - 165.0 Gal. ...... .... 11-87 
Auxiliary Fuel Tank - 850.0 Gal. ...... .... 11-40 
Auxiliary Fuel Tank - 60.0 Gal. ............ 15-1 
Auxiliary Heater ................ ... .... ................. 11-19 
Auxiliary Power : ......................................... 12-17 
Auxiliary Power Unit . .. . . .................. ... .. .. .. 11-87 
Avionics ........................................................ 18-1 
Avionics Storage . . ...... ... ... .. . .... ..... .... .. .. . .. .. . 16-5 

16-7 

I 

Balance and Weight .................................. AIV-1 
Bar - Stabilizer ........................................ 8-12 

8-32A 
8-50B 

Battery .. . .... ......... .... ... .. .......... . .. ............. ... 12-14 

Index 1 



INDEX TM 55-1520-211-20 
C-9 

SUBJECT 

Battery Depreservation ............................. . 
Battery Relay ... ... ... ..... .......................... : .... . 
Battery - Servicing ... ............................. . 
Battery Storage ...... .,, ................................. . 

Bearing - Heading Indicator ...... ; .......... . 
Blackout Curt.ains .................................... . 
Blade - Main Rotor ........................... ; ..... . 

PAGE 

16-8 
12-4 
1~ 
16-4 
16-7 
10-5 
4-15 
8-1 
8-5 

8-20 
8-23 
8-41 
8-46 

Blaf.!e - Tail Ro~r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8-57 
8-61 
8-67 
8-69 
8-74 
8-77 

~leed Air Defroster . .. .. . .. . . . .. . .. ... . . .. .. . . . 11-13 
Bleed Air Heater ........................... : ............. 11-13 
Bleed Air Selector.Vaive .......................... 11-18 
Bleed Air: Separator Valve ................. ...... 11-lR 
Bleed Air Venturi ..................................... 11-16 
Blower ........ Heater Air ............... ··-r- ........ 11-8 

11-22 
Blo'?fer - Heater Vent ................. .......... 11-8 

11-22 
Blower ·- Ventilation ................................ 11-26 
Bolts - Safety .......................................... 4-12 
Bombing Equipment . .. . ..... ,.. . ..... .. . . .. .. . ... . 14-9 
Boom - Missile ... ....... ............................ 14-23 

14-28 
Boom - Tail .. . . .... .. ...... ....... .. . . . . . ... ... .. . . . 4-32 
Boost Pump - Fuel . . .. . .... . . .. ... . .. .. . . .. .. .. .. .. . 5-58 
Boots -Transmission Mount .................... 7-18 
Box - Heater Fuel Control ... . . . ... . . .. .. . . .. . 11-5 

11-20 
· Bracket - Collective Idler . . . . 8-56D 
Brake - Magnetic ................ ................... 9-18 
Breakers - AC Circuit ................ . ....... 12-18 
Breake~ - DC Circuit . .. . .. .. . ... .. . . .. . . . . .. 12-9 
Bus Control Relay ., .... , ..... , ................ , ........ 12-6 
Bypass Solenoid Valve -Hydraulic ...... 12-lOA 

C 
Cabin ............................................................. 4-1 
Cabin- Air -Valves ........................................ 11-10 
Cabin Floor Registers ................................ 11-17 
Cabin Heat Control Valve ........................ 11-10 
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