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T. O. IH-3(C)B-l 

ALL PILOTS READ THIS 

SCOPE. This manual contains the neceIi!sary Infor­
mation for safe and eUlclent operation of the CH-3B. 
These Instructions provide you with a general knowl­
edge of the helicopter, Its characteristics" and spe­
cIfic normal and emergency operating procedures. 
Your flying experience Is recogni~ed, and therefore, 
basic flight principles are avoided. 

PERMISSIBLE OPERATIONS. The Flight Manual 
takes a "positive approach" and normally states only 
what you can dO. Unusual operations or configure­
tions (such as asymmetrical loading) are prohibited 
unless specifically covered herein. Clearance must 
be otJtalned from the Flight Manual Manager (WRAMA! 

• MMEAH) before any questloJW.ble operation Is attemp­
ed Which Is not specifically permitted In this manual. 

HOW TO BE ASSURED OF HAVING THE LATEST 
DATA. Refer to T.O •. 0.1-1-5, monthiy sllpplements 
thereto and flyleaf page of latest Safety and Oper­
ation'll Supplements for listing of cur).'ent Flight 
Manuais. Checklists, and Safety and Operatlonai 
Supplements. 

SAFETY SUPPLEMENTS. Information lnvol,vlng 
safety will be promptly forwarded to you by lIafety 
Supplements. Supplements covering loss of life will 
get to YOll In 48. hOllrs by TWX, and thaIIe concern1ng 
serious damage to eqllipment within 10 day, by.mat1. 
The title page of the Flight MIU1I1'll and the title block 
of each Safety Supplement sholl1d be checked te de­
termine .the eUect they may have on existing sllppl,­
ments. You must reritain constantly aware of the 
status of all sllpplements - current sllpplements 
must be complied with but there Is no point In re­
stricting your operation by complying with a replaced 
or rescinded supplement. . 

CHECKLISTS. 'rhe Flight Manual contains only 
ampl!fledchecklists.Con<t~n8ed(abbrevIMed) 
checklists have been Issued. as .~at. technic'll 
orders - see the back of the title page fOr the.T. O. 
number of your lateli!t checklist. Line Items In the 
Flight Manual and checkllsts are IdenticahYtth re­
spect to arrangement and Item nllmber. Whenever 
a Safety Supplement affects the condensed (abbrevi­
ated) checklist, write In the applicable change on the 
affected checklist page. As soon as possible,. a new 
checklist page Incorporating .the supplement will be 
issued. This wlll keep handwritten entries of . 
Safety Supplement Information In your Checklist to 
a minimum. 

HOW TO GET PERSONAL COPIES.' Each flight· 
crew member Is entitled to personal copies ~ the 
Flight Manllal. Safety Slippleroents, and' Checklists.' 

The reqll1re<tquantltles sholl1d be ordered before you 
need them to.sllte their prompt. receipt, • Check 
F1th your 811~ per.olltlel - It II their job to It/UUI . 
your Technical Order reqllests. Basicaily, yOil Must 
order the reqllired qwud:lties on thll.Publication Re­
qlllrements Table (T. O. 0-1.1). Technical Orders 
00-5-1 and 00-5-2 give detailed infllrmatlon for 
properly ordering these publications. Make sure a 
system Is established at your bese te deliver these 
publications to the mght crews Immediately upon 
receipt. 

FLIGHT MANUAL AND CHECKLIST BINDERS. 
Loose leaf binders, steck list numbers 7510-664-
5114, and sectlonallzed tabs, stock list numbers 
33-60162-3308, are avallsble for use with your 
manual. These are obtailled through local purchase 
procedures and are listed In the Federal Supply 
Schedll1e (PSC Group 75, Office Supplies, Part 1). 
Binders are also avallabls for carrying your. con­
densed (abbreviated) checkli8t. These binders 
contain plalltlc envelopes Into "I'hlch Indlvldllai check­
list pages are Inserted. They are available In three , 
capacltie8 and are obtaliled thrOllgh norritai Ah' Force 
supply ander the following steck list nllmbers: '1I!1'" 
'166-4288; .4269, and -4270·for 15, 25, and 40 en. 
vel()p8 blnclers respe'ctlvely. Check with your supply 
personael for assistance In securing these ·Items. 

WARNINGS, CAUTIONS, AND NOTES. The.follow­
log detln!tioD8apply te ''Warnings, " "Cautions, " and 
''Notes'' found throughout the manual. ' .. 
WARNING Operatl1lg procedures, techniqlles, etc., 

which Will resll1t In personal InjurY or 
loss of ute if not cateMIy followed. 

CAUTION oPerating procedlU'es, techniques, etc., 
which will resliit In:damage te eqlllpment 
if . not careflllly (ollowed. 

NOTE An 9pe'1I.ting procedure, technique, etc., 
which I. cOnildel'ed "8antlal te empha-
size. . 

YOUR RESPONSIBILlTY -TO LET US KNOW. 
Every effort Is mad.e to keep the Flight Manual cur­
ren~. Review conferltnces with operating personnel 
.and ~:con~tan.t review of accident and flight test re­
pol1:.'u'8ure'lnclilslon of the latest data in the manu­
al.However, we cagnot correct an error unless we 
know of. Its existence. In this regard, It Is essential 
that you do your part. Commenl8, corrections, and 
questions regarding this manual or any phase of the 
Flight liIanual'pl'o'gram are welcomed. These should 

. be forwarded throllib 'your Command Headquarters to 
WRAMA/MMEAH,.KObtnsAPB,Ga., ~1098. 

Change 5 II! 



T.O. IH-3(C)B-l 

GLOSSARY OF TERMS AND ABBREVIATIONS 

AC - Alternating current 

ACCELERATION - The rate of change of velocity. 

ADF - Automatic direction finder. 

AIRSPEED 

KCAS - Knots calibrated airspeed 
KJAS - Knots Indicated airspeed 
KT AB • Knots true airspeed 

ALT - AltItude 

ABE - Automatic stabilization equipment 

BAR ALT - Barometric altitude controller 

BDHI - Bearing distance heading l!ldIcator 

BIM - Blade Inspection Method 

BLADE TIP STALL - Beginning of blade staU. 
Occurs at ,tip of retreating blade due to Its high 
angle of attack and 10\1{ forward veloclj;y. , 

BLADE STALL - A stall that begins at the tip of the 
blade and works progressively Inboard lUI the con­
dltions,whlch cause It increase In severil:y. 

FULL BLADE STALL -'~lad~ staU that Is aU~ed 
to fully develop caualng lOIS of control and an 
upward, left, pitch of the heUcopter. 

INCIPIENT BLADE STALL- Blade tip stail 

BOTTOMING - The engine 1. considered as bottom~ 
Ing during deceleration wbenevera minimum fuel 
flow to compre.sion-dllchargepressure condi-
tion Is attained.' , 

BROC - Best rate of cUmb; 

BUOYANCY - The upward force lllI;erted by water 
on a floating or Immersed bodybYaflut!!. 

oC - Degrees Centigrade 
CAS - Calibrated airspeed 
CDI - Course deviation Indicator 
CENT - Centigrade 

CENTER OF GRAVITY (CG) • The center of sravlj;y 
Is the point about which a heUcopter would, balance 
If suspended. ' , 

CG • Center of gravlj;y 

COLLECTIVE - The increasing or decreasing of 
pitch on all the main rotor blades Simultaneously. 
Also short for collective lever. 

Iv 

CYCLIC - The Chang1: of pitch of each main rotor 
blade Individually, s it make. a complete rotation 
or cycle. AlIo ort .. CJCIic &tick. 

DC - Direct ourrellt , 

DEG·Oesr_ 

DENS • Denalj;y 

DENS ALT - Denalj;y altitude; 

DO - DIrectional,gyro 

DRAFT - The depth of water the heltcopter draw. or 
l'4lqulrea. ~ float. 

DRAG DIVERGENCI!; - Bestnning of blade tip stall. -
DROOP - Characteristic built Into speed control for 

sPee<!stsbWj;y and load sharing. When, In the 
governilll range steady atats Nf win decrease in 
proportion to eilS1ne load at a flxed Nf .ettlllI. On 
this InataUstioilthe droop 18 8. 5% Nf from no load 
to full load cOlldltlona. 

DECAY· Loa. of Nr beyond droop re.ulttng from a ~ 
poWer requirements In exce.s of power avallsble. ~ 

DUAL PROSE - Pl,tot static syStem with dual probe. 
qit orie atde. ' 

EXCESS BtJO'rAN'CY • Suoyancy Inexee" of that 
required to float. 

OF ~' Desre'" Fahrenhelt , ' 
FAT· Free',air, ambient, or, outside air tempers-

MeS " ' , 
FOD - FOl;'ei8}l object dellNe 
FPM - Feet,per inlnute 
FT-Feet .' 
FT /MIN - Feet per minute 
G 'e -, Foro" ot gravlj;y 
GAL • 'Gallon. .,'., . ", ,', '. ., ' 
GCA ·Gr!>Wld·c~tol1A!l approac", ," . 
GBI -GUde .!We tllMct,tot, ' , , 
GW.GtOIlI"'~bt' , " ,'" 
H P ~ HOl"epQv(et ..• , " , , ' 
HOatz, ,OfST ;acii1J1oiltaldlStallCie 
HR" Hour" ,,' ,," , ' , ' 
HiroRCla'.l'ATlCROLL ANGLE - AIISI. of roU when 

, "h, ei,clopt.i"ie 'OIl, wlit, 'r.~ ,', ",' 
H~ V - He\ih.h81q¢ttY, " 
IA8 .INHIl~ idr~p.ed ' , 
IGE, " ~·gi'Q\uId~ect . 
IN. Inches . 
INV - Inverter 
KN - Knots, 
KTS _Knots", , 
KV A .,'&lovolt.amperes 



T • O. IH-3(C)B-l 
\ ' ' 

GLOSSARY OF TERMS AND ABBREVIATIONS (Conti 

~ LAT - Latitude 
, LBS/HR - Pound per hour 

LEFT AND RIGHT HANI> PROBE: Pltot static sys­
tem With a Pt'obI! on the right and a probe on the 
left of the pilot's compartl'nent., 

,i':" , 

LOAD FACTOR - A facftor reprelillilting the ratio 
of weight or pressure of a specifi~ l~ o~ force 
to a standard weight or pressure, The load fac­
tor may represent the ratio' of the total weight of 
the helicopter to a weight or pressure imposed , 
by aerodynamic forces, inertia forces, or ground 
effect. 

MAG - Magnetic slaved compass 
, MEAN WATERLINE - The mean of the highest 

and lowest waterline fo:!'., a given set of con­
ditions, gross weight, sea state etc. 

MIN - Minutes 
MSL - Mean sea level 
NA/MI - Nautical miles 
Nf - Power turbine s~ , 
Ng " Gas generator speed 
Nr - Rotor speed 

~ OGE - Out of groun~ effect , , 

~::!sr-:~~~~=~~~7;tf:e~e~h~~::r.C»dli!ately 
P2 - Compressor inlet total pressure 
P3 ,- Compressor discharge pressure 
PRESS - Pressure 
PRES ALT- Pressure altitude 
PSI - Pounds per square Inch 
Q - Torque 

ROC - Rate of climb 
ROD - Rate of descent 

RIGHTING MOMENT - A moment that tends to re­
store the helicopter to a previous P08It101l altl!r lUI 
angular displacement on water ~t oM,oflts"" 
axes., 

RPM - Revolutloll8,p~r'mlnute 

SEA STATE - Condition of w~rsuri~celn-teriii/l Of 
Wind, wave height, )llilve length, !ltc. 

, '" . ~' .. 
~ SERVICE CEILING -) M~£m~,altitucie at " , 
, =~.a rate, Of,cil.mb~OO~l>M can be Illaln-, 

SHP - Shaft horsepower 

SL - Sea level 

SPEED SELECTOR - Rotor speed selector. 

sm DAY - Standard dllf atmospheric conditions 

S'l'PTEMP - Standard day temperature 

T2- Compressor Inlet all' te,mperature 

FAT ,MIIf be usecUn plaoe of Ta In this 
, manual as '1'2 is nct Indicated in the cock­
pit. 

T 5 - Power turbine Inlet temperature 
TAB - True airspeed 
TEE HANDLE - Fuel firewall shut-off handle 
TEMP - Temperature 

TOLD .;. Takeofland landing data. , 

TOPPING - A procedure for adjuatiJig ellgl,ne 
fuel COI1tro1 to achieve ellgl.ne pertormance at 
maxllJl\lDl operating limite. 

.. ~, 
TORQt/I .;. T~ng force ~ moment. 

. _' ': ',,_ '. l' . 

TOl'IQUE POWER:':lNJ)ICATlON'An InlUcation of , ,~:it= ~~ d~Uvilred to the g,ear box by 

, ~RXM ANGLE -'I'he angle at ,which ,tile heUcopte~'s 
" hull reete 011 the water. .!: . 

, , '. il. 

lJT -,. UtlUty hydraulic pioee.ure cil'cult breaker 
. lJT ~ UWity ". . 

VA. Volt amperes 
. . VAC - Volte alternating curr~t 

Vmax. - Maximum aIlowabll! airspeed 

WATI!lRLINE - The Une of Interaection between the 
s~.' ace of th". water and the side ,of the helicopter 

. ,hlW.when the hellc(jpt/lr II atloat. ' . 

'WAvE~GTH- Th~ distance between two succes-
!IIlve."yave creete. . 

W, • Fuel flow .... 

. ', Wf/;P~. :a~09,fwelght Off\leJ.ni>wtD be burned to 
compressor al~cl\ii«e'pr"'ure or amount of air . 

"avatlable fOr ccmbuatlOOand COoUlli.. . 

WL - Water i1.ne .0,." "il ., 
. ,·'1 

lcMFR l'!ECT .• T~orin~r rectlf1er, 

. ~o~~:i: ~r8»_eiidisitl thie_Rl: refer iq.lncU-" 
cated airspeeds except whlm"lPecifled'oth'Nfs"e. ''I'' 

• 
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SECTIONl 

DESClUPTION 

The functionaf this section Is.to describe the hellcopter and Its systems and 
Controls which contribute to the physical act of flying the helicopter, including 
all emergency equipment that Is not Pllrt at lIuxlllary eqUipment. 
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THE HELICOPTER. 

The modelCH-3B helicopter Is manufactured by 
Sikorsky Aircraft, Division of United Aircraft Cor­
poration, Strafford, Connecticut. The helicopter Is 
d"slg~ed for long range overwater surface recovery 
while operating from ship or shore base. A normal 

• crew consists of pilot, copilot, and flight mechanic. 
Configuration Is a single main rotar, tWin turbine 
powered helicopter with emergency amphibious cap­
abilities. The fuselage is all metal seml-monocoque 
construction, with a boat type hull bottom ami two 

~ 
outrigger sponsons. Thefuselage Is comprised of 
five sections: .(1) the forWard ... fuse.lage section,. (2) 
the hull, (3) the aft fuselage sec~on;' (4) the tall cone 
section, (5) the pylon. The forward fuselage section 
and hull conSists of pilot's compartment,. engine 
compartment, transmission compartment, cabin ami 
fuel tanks. The electronics-radio cOlllpartment Is , 
located in the forward portion of the hull, above which 
Is the pUot's compartment which Is entered from the 
cabin. The engine compartment Is located ·above the 
forward portiO" of the cabin. The two tur!ilneenglnes 
are mounted side by side In the engine compartment, 
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AUTOMATIC STABILIZATION EQUIPMENT 
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with the engine shafts pointed aft into the maln gear 
box. Directly aft Of the engine compartment Is the 
transmission compartment, housing the main gear 
box. The main roto r usembly to Which the five 
rotor bladeS are attached Is spl1\1ecl'to the main gear 
box drive shaft. Shafting extends alt'f'rom the main 
gear box lower housll1g to the ',j'ntermedlate and tall 
gear box, to drive ijIe tali rotor; Dlrectly below the 
engine and trall8mI811Io'1!. compartinents Is the cabin. 
The cabin is twenty~fbur"teet"one Inch long, six reet . 
six Inches Wide ant(:'ti1(6fe,ei'l;en 11101\ ... high. The • 
cabin may be entered"ib~9ugh theslldl'lIgdoor on the 
right Side of the cabin, o}1;.tl\~Ough a hinged personnel 
dOor on the left side of the cabill. The two multi-cell 
filel tanks Whlcl\!contaln slx'hundred and ninety-five 
galons of JP-4 or JP-5 are Installed In the hull below 
tbe cabin floor. The aft fuselage sections and the tail 
cone sections extend aft from the rear cabin bulkhead. 
T,hecompa88 valve ami compensator, HF transmlttsr, 
ifF antenna coupler, and ADF receiver .are Installed 
In the tall con/!. A horizontal stabilizer Is Installed on 
the upper right hand side of the pylon. The inter­
mediate ~arbox Is Installed in the lower portion of 
theplyon'wlth'a .baft 'extending upward to the tall 
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rotor gear box at the top of the pylon. The five-bladed 
taU rotor is spllned to the tan rotor gear box. The five 
main rotor blades may be folded parallel to the,fuselage 
and the pylon maybe folded forward along the right side 
of the taU cone. 

DllVlENSIONS. 

Length. 
lVIaximum, main rotor 
blades extended 

1VIlnlmum, main rotor 
blades and pylon folded 

Height. 

lVIaximum to top of tail 
rotor, blade vertical 

1VIlnlmum, tail rotor 
blades 

1VIlnlmum, main rotor 
blades and pylon folded 

Matn rotor diameter 

Tatl rotor dillmeter 

72 feet 7 Inches 

47 feet 3 IncheS 

16 feet 10 Inches 

16 feet 10 Inches 

15 feet 8 Inches. AIIlCIl­
larT Floats Not Installed 

, 16 feet 4 Inches. A\IlCII­
lIi.ry Floats Installed 

62 feet 0 Inches 

10 feet 4 Inches 

MInimum Matn Rotor Ground C1earance. 

(Tip clearance - Forward sector) :~,' 

9Jeet linch 

Tail Rotor Ground Clearance. . .:. ,.;r , ' 

Main Landing Gear Tread" , 13 feet 0 Inohee 

ENGINES. 

The model CH-3B helicopter Is powered by two 
General Eleotrlc T58-GE-l axial flow gas turbine' 
engines (figure 1-11) of the turboshaft type;lncor­
poratlng the free pqwer. turbine prinCipal. Each 
engine develops 1300 shaft horsepower but Is limited 
to 1250 SHP by the main gear box. The engines are 
located slde-by-slde above the cargo compartment, 
forward Of the main gear box. Each engine consists 
Of the following major compqnentS: an axial-flow 
compressor, combuationchambers, a two etage gas 
generator turbine, and a lingle stage pqwer turbine, 
which Is Independent of the gas generat9r t"rbine. 
The gas generator consists Of the compressor, 
annular combustor, and two stage gas generator 
turbine. The free turbine prinCipal provides a con-
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stant free turbine speed output which results In a 
constant rotor rpm. Variations In power require­
ments, to maintain constant free turbine speed, are 
accomplished by automatic Increases or decreases 
In gas generator speed. A hydro-mechanical fuel 
metering unit provides maximum .ngine performance 
without exceeding safe engine operating limits. In 
the normal operating range ensine speed is selected .~ 
by positioning the speed selector. The In~grated fuel , 
control system delivers atomized fuel In controlled 
amounts to the combustion chamber. Flow of fuel 
and air through the c9mbuiftlon ohamber Is contin-
uous, and once the IIIlxture Is Ighlted eOlllbustion 
Is self-sustained. Changes In air pressure, air tem­
perature, humidity, helicopter veloCity, and rotor 
opera~lonall ai~ect engine performance. The en­
gine fllel contt'()1 system, a\ltoll)atically maintains 
selected power turbine speed by changing fuel flow 
to Inc,rt;lase or decrease gas generator speed as re­
qul,red, thus regulating output power to match the 
load under changing conditions. 

COMPRESSOR. 

The ten stage compre.sor conaists Of the compres-
SOl', rotor and stator. The compressor rotor Is sup­
pqrted by the front frame IeCtion and the compres-
801' rear frame section •. , The stator is bolted be. 
tween the front frame .eot1on anclcompreisor rear 
frame. The primary purpoee Of the compressor Is 
to compress air'for Comb1!ltlon. Ambient air enters 
through the front frame and Js':"lrected to the com­
presior Inlet; passes through/ten stiges Of com- ~ 
pres_Ion and Is dlreetedto the combustion chambers. , 
The Inlet guide vanes and the' first three stages Of 
the stator vanes (figure 1-11) are variable and change 
their angular pOSition, as a function Of compressor 
inlet temperature and gall' generator speed, to pre­
vent stall Of the compressor. 

COMBUSTION CHAMBERS. 

The COmbustion chambers are where ruel Is added 
to the compressed atr and Igntted, causing a rapid 
expansion Of gases toward the gas generator turbine 
section. As the air enters the combustion section, 
a porlion goes Into the combustion chamber where It 
Is mixed wlth.the fuel and tsnlted. The remaining 
air forms a blanket between the ollter combustion 

. casing and the combustion liner for cooling purpqses. 
Oncecombuet1on Is started by the two Igniter plugs, 
It Is self-sustailling. After the air has been expanded 
and illi:realed iDveloclty by combustion It Is passed 
throUgh.the fil;'st stage turbine wheel Of the gas gen­
erator turbine. 

GAS GENJ;:RATOX! TURBINE.. ~ 
The two stage gas generator turbine Is the rotating 
component which Is coupled directly to the 
compressor. It extracts the required power 
from the. exhaust gases to drive the com-
pre,sor. The turbine nozzles that comprise 
the etator blades direct the exhaust gases to 
the turbine wheels. 
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I. t.lAHUAl THROTTLES 19. BATTERY aus CIRCUIT BREAKER PANEL 
2. ENGINE CONTROL QUADRANT 20. RADIO CIRCUIT BREAKER PANEL ,. OVERHEAD SWITCH PANEL 21. ew.ERGEHCY FLOTATION GEAR CONTROL PANEL .. COPILOT'S SPOTLIGHT 22. COCKPIT CONSOLE ,. OVERHEAD CIRCUIT BREAKER PANEL ll. EMERGENCY LANDING GEAR RELEASE 
6. COCKPIT ooille LIGHT HANDLE ,. PILOT'S SPOTLIGHT "- LANDING GEAR CONTROL PANEL •. ROTOR BRAKE ". CIRCUIT BREAKER PANEL .. FREE AIR TEMPERATURE GAGE " . SEAT HEIGHT ADJUSTMENT KN08 

10. PILOT'S WINDSHIELD WIPER 27. SEAT FORWARD AND AFT ADJUSTMENT 
II. PILOT'S CYCLlC STiCK KNOB ". PARKING BRAKE HANDLE 28. COPilOT'S SHOULDER HARNESS INERTIA 
ll. WINDSHIELD WIPER CONTROL KNOB REEL ". TAIL WHEEL LOCK HANDLE 19 COPilOT'S SEAT ". TOE BR.u:E 30. COPILOT'S TAIL ROTOR PEDALS 
16. PILOi'S TAil ROTOR PEDALS ,I. COPILOT'S CYCLIC STICk 
I'. PILOT'S SEAT ll. INSTRUMENT PANEL 
I •. PILOT'S COLLECTI .... E PITCH LEVER ll. COPILOT'S WINDSHIELD WIPER S 1967 ( R2) 

Figure 1-4. Pilots Compartment (Typical) 
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I. ALTIMETER 
2. AIRSPEED INDICATOR 
3. VERTICAL VELOCITY INDICA.TOR 
4_ RADAR AL nlolETER 
S_ AIRSPEED CORRECTION CARD 
6. TURN-AND-SUP INDICATOR 
1. HOVER INDICATOR 
8. ATTITUDE INDICATOR 
9. CLOCK 

10. BEARING·DISTA.NCE-HEA.DING INDICA.TOR (BDHt) 
11. TORQUEMETE R 
12. TRIPLE TA.CHOMET ER (NI AND N,) 
13. COMPASS CORRECT ION CARD 
14. FUEL QUANTITY GAGE 
15. NO. I ENGINE FUEL FLOW INDICATOR 
16. ADVISORY PANEL 
11. FUEL QUANTITY GAGES TEST SWITCHES 
18_ FUEL MANAGEMENT PANEL 
19_ FUEL QUANTITY GAGE 
20. NO.2 ENGINE FUEL FLOW INDICATOR 
21. NO.1 ENGINE GAS GENERATOR TACHOMETER INg) 
22. NO.1 ENGINE POWER TUR BINE INLET TEMPERATURE INDICATOR (TS) 
23. NO.1 ENGINE OIL TEMPERATURE INDICATOR 
24. NO. I ENGINE OIL PRESSURE INDICATOR 
25. MAIN GEAR BOX OIL PRESSURE INDICATOR 
26. AUXILIARY SERVO HYDRAULIC PRESSURE INDICATOR 
27. LEFT LANDING GEAR POSITION INDICATOR 
28. UTILITY HYDRAULIC PRESSURE INDICATOR 

29. NO.2 ENGINE GAS GENERATOR TACHOMETER (Nv) 
30. NO.2 ENG!NE PQIJrER TURBINE INLET TEMPERATURE INDICATOR (H) 
31. NO.2 ENGINE OIL TEMPERATURE INDICATOR 
32. NO.2 ENGINE OIL PRESSURE INDICATOR 
33. MAIN GEAR BOX OIL TEMPERATURE. INDICATOR 
34. PRIMARY SERVO HYDRAULIC PRESSURE INDICATOR 
35. RIGHT LANDING GEAR POSITION INDICATOR 
36. COURSE DEVIATION INDICATOR (COl) (10·387 ARN) 
37. CAUTION PANEL 
38. RADIO MAGNETIC INDICATOR (RMI) (10·250 ARN) 
39. VELOCITY AND STEE RING INDICATOR 
40. RAWS TEST SWITCH 
41. TAKE OFF CHECKLIST 
42. COMPASS CORRECTION CARD 
43. Et-G HE FIRE WARNING LIGHTS AND TEST SWITCH 
44. ALTIMETER 
45. AIRSPEED INDICATOR 
46. VERTICAL VELOCITY INDICATOR 
47. RADAR AL TIMETER 
48. LANDING CHECKLIST 
49. TURN·AND·SUP INDiCATOR 
50. HOVER INDICATOR 
51. ATTITUDE INDICATOR 
52. CLOCK 
53. BEA.RING-OISTANCE-HEA.DING INDICATOR (BDHI) 
54. TORQUEMETER 
55. TRIPLE TACHOMETER (N, AND N,) 
56. CHIP DETECTOR WARNING UGHTS 

Figure 1-5 . Instrument Panel 
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Figure 1-6. Overhead Switch Panel and Engine 
Control Quadrant (Typical) 

POWER TURBINE. 

The power turbine is bolted to the rear flange of the 
second stage turbine casing. The engine utilizes 
the free turbine principle, in which engine output 
power is provided by the power turbine rotor which 
is mechanically independent of the gas generator 
rotor. This rotor derives its power from the gases 
which are directed to it by the gas generator turbine 
nozzles. Within the normal operating range, power 
turbine speed may be maintained or regulated in­
dependent of output power. This principle also 
provides more rapid acceleration because of the 
availability of high engine torque at low output 
speeds. 

GAS GENERATOR COMPRESSOR SPEED (Ng). 

Gas generator compressor speed (Ng) is primarily 
dependent upon fuel flow and is monitored by the en­
gine fuel control unit. The principal purpose of 
mOnitoring compressor speed is to control accelera­
tion and deceleration characteristics, prevent over­
speed, and establish a minimum idle setting. Com­
pressor speed controls mass airflow pumped through 
the engine and consequently the power available to 
the power turbine. 

FREE POWER TURBINE SPEED (Nf). 

The free power turbine speed (Nfl is dependent upon 
engine control input shaft position and rotor load. 
The principal purpose of monitoring power turbine 
speed is to regulate fuel flow to maintain an 
essentially constant power turbine speed for a 
given engine control input shaft position. 

T. O. lH-3(C)B-l 

Figure 1-7. Cockpit Console (Typical) 

ENGINE FUEL SYSTEM. 

The engine fuel systems (figure 1-13), one for each 
engine, consist of an engine-driven pump, a dynamic 
filter, a fuel control unit, a static filter, an oil 
cooler, a flow divider, a fuel manifold and associ­
ated piping. The fuel control unit is supplied fuel 
from the engine-driven fuel pump. Metered fuel 
from the engine fuel control unit is piped through an 
oil-fuel heat exchanger and then enters the flow 
di vider connected directly to the fuel manifold on the 
engine. For normal flight, rotor speed is selected 
by positioning the speed selector and the engine fuel I 
controls will meter fuel to maintain the selected 
rotor speed. 

Engine-Driven Fuel Pump. 

A dual operation engine-driven fuel pump mounted 
on each engine, consisting of a positive displacement 
type gear pump and a centrifugal boost pump, is 
built into a single housing. Power for each pump is 
furnished from the engine accessory drive section 
by means of a splined shaft. This shaft drives the 
fuel pump and Simultaneously acts as a link to 
transmit gas generator speed information to the en­
gine fuel control unit. 

Engine Fuel Control Unit. 

The engine fuel control units, one located on each 
engine, are hydro-mechanical units that regulate en­
gine fuel flow to maintain a constant selected, free 
power turbine speed and thus maintain a constant 
helicopter rotor speed. Fuel from the engine fuel 
pump enters the fuel control unit through the inlet 
and passes through the fuel filter. The fuel control 
has a fuel metering section and a computing section. 
the metering section selects the rate of flow to the 
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INTER.PHONE 
MASTER CONTROL 
PANEL_~_ 

I\N/AIC-14 
RAOIO TRAN$MI 
SELECTOR PANEC' __ _ 

MA.) DIRECTIONAL 
GYRO I 
CONTR~O"C:'~'N;'C---____ ' 

ASE CHANNEL 
MONITOR 
CONTROL "AI<OL.-__ _ 

Figure 1-8. Pilot's Console (Typical) 

combustion chambers based on information received 
from the computing sections. The mete~ing section 
has a metering valve and a pressure regulating 
valve. The pressure regulating valve maintains a 
constant pressure across the main metering valve by 
bypassing excess fuel back to the engine fuel pump 
inlet. The metering valve is positioned in response 
to various internal operating signals, and meters 
fuel to the engine as a function of these integrated 
signals. The engine fuel control unit performs the 
following functions: prevents compressor stall, tur­
bine Qvertemperature, rich or lean blowouts, gov­
erns gas generator idle and maximum speeds, and 
schedules inlet guide and stator vane positions to 
provide optimum compressor performance. 
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SPEED SELECTORS 
(ENGINE SPEED SELECTORS). 

Each of the two engine speed selectors located on 
the overhead engine control quadrant (figure 1-9), 
regulate an engine fuel control. Individual friction 
control knobs are provided on the sides of the over-
head engine control (figure 1-9) to keep the speed 
selectors from creeping. Markings on the overhead 
quadrant are SHUT-OFF, GRD IDLE, and FULL 
TRVL. When the speed selectors are in the SHUT­
OFF position, fuel flow to the fuel nozzles is stopped 
by means of a stopcock that prevents fuel from entering 
the combustion chambers during coast down of the 
engine gas generators or during operation of the fuel 
booster pumps with the engine shut down. The stop-
cock is directly actuated by the position of the speed 
selector and is open whenever the speed selector 
position is 6 degrees or more from SHUT-OFF and 
is closed when the selector is 3 degrees or less from 
the SHUT-OFF position. The GRO IDLE position 
schedules fuel flow to produce a gas generator speed 
low enough to transmit a small amount of power to the 
power turbine. Gas generator idle speed will vary 
with inlet air temperature. The engine fuel control 
unit compensates for varying inlet air temperatures 
by decreasing idle speed at low inlet temperatures. 
A limit stop at GRO IDLE prevents inadvertent re­
tarding of the speed selectors below the idle speed of 
the engines. The speed selector may be retarded 
from the limit stop by exertlllg a downward pressure 
on the lever knob. When the speed selector is at the 
FULL TRVL position, the engine is producing maxi­

• 
I 

• • 

• • 

I 
• 

mum power turbine speed. The knObs, located on the 
ends of the speed selectors, rotate for vernier engine I 
speed adjustment at any position of the speed selectors. 

s~eed/selector Friction Knob 
J ngine Speed Selector Friction Control Knob) 

I 

A engine speed selector friction control knob (speed 
selector friction knob) is located on each side of I 
the overhead engine control quadrant (figure 1-9). 
When either knob is turned forward it tightens a fric-
tion brake within the quadrant to restrict movement 
of its respective speed selector. Two turns of the fric- I 
tiOD control knob are required from minimum to max­
imum friction. A friction quick release lever is 
used to release the friction when required. 

Friction Quick Release Levers. 

Twu friction quick release levers are located on 
the overhead engine control panel (figure 1-9). 
'there is one quick release lever for each speed 
selector. After the speed selector friction control knob I 
has been applied for maximum friction to maintain I 
the speed seleCtor in position, the friction quick re- I 
lease lever may be actuated thus releaSing the 
friction allOWing the speed selector to be moved. Pull- • 
ing the release lever to the down position releases 
the fricition applied by the friction control knob. To 
avoid excessive wear of the clutch plates, the fric-
tion quick release levers should be used only for 
quick release of the engine speed selector friction con- I 
trol knob. Continu0us and excessive use of the fric-
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- --------------------, 

NO.1 SPEED SELECTOR 
FRICTION ICNQ 

NO. I SPEED SEI.E,:rc)R.- _ _ 

NO.1 FRICTION 
QUICK RELEASE 
LEVER-- ----________ I .. ~/ 

r--~:ii~~S:6P,~EEOSELECTOR KNOB 

__ - NO.2 SPEED SELECTOR 

J •• f------- NO.2 FRICTION QUICK RELEASE 
LEVER 

NO.1 
VERNIER 
KNOB 

NO. I STARTE NO.2 STARTER 
BUTTON __ -' BUTTON---' 

Figure 1-9. Overhead Engine Controls 

tion quick release levers in lieu of the friction knob 
will cause the clutch plates to become gummy or 
spongy which, in turn, causes binding of the engine 
speed selectors. For friction, use the speed selector 
friction control knob. The friction quick release 
lever for each speed sclecta r is located outboard of 
its respective engine speed selector. 

Vernier Knobs 
(Engine Speed Selector Vernier Knobs). 

A vernier knob, located at the end of each engine 
speed selector, provides more vernier control of fuel 
flow to the engine for finer adjustment of the engine 
and for synchronization. An arrow marked RPM 
ADVANCE, located on the knobs, indicates the 
direction of increased rpm. Rotation of the speed 
selector vernier knob to the left mechanically increases 
the flow of fuel and power turbine rpm, rotation to 
the right decreases fuel flow and power turbine rpm. 
The vernier mechanism operates against the friction 
brake within the quadrant. Therefore, the friction 
control knobs must be sufficiently tight for the ver-
nier control to adjust the engine speed. 

Manual Throttle Levers 
(Engine Manual Throttle Levers). 

Two manual throttle levers, one for each engine, 
are located on the left side of the accessory drive 
panel on the forward overhead control quadrant (fig­
ure 1-6). The manual throttle levers operate in­
dependently and are used in case of fuel control unit 
failure. Each manual throttle lever has positive 
open and closed stops and is connected by flexible 
cable and linkage directly to the main metering 
valve in each engine fuel control unit. The manual 
throttle system does not compensate for compres­
sor inlet temperature or compressor discharge 
pressure. Consequently, the manual throttle levers 
must be moved smoothly and cautiously to avoid 
overtemperature and/or overspeed due to excessive 
fuel flow. The manual throttle levers meter fuel 

flow to maintain speeds at or above the speed set­
tings of the speed selectors. 

STARTER SYSTEM. 

Each engine starting system (figure 1-15) consists • 
mainly of a starter, starter reLay, fuel valve, mode 
selector switch (manual or automatic starts), starter 
button, and an emergency start switch. The systems 
operate on current from the 28-volt essential bus and 
are protected by circuit breakers, marked STARTER 
1 ENG 2, on the overhead circuit breaker panel. The 
engine starting system provides two modes of 
operation; normal and manual. The normal mode pro­
vides automatic starts and automatic starter drop-
out when engine operation becomes self-sustaining. 
The manual mode bypasses the automatic starter drop­
out feature and permits the pilot to motor the starter 
manually as lo ng as the starter button is depressed. 
This mode is used primarily for battery starts. An 
eLectrically operated fuel valve, to aid in controlling 
overtemperature condltions during starting, prevenls 
auxiliary start fuel flow from entering the flow divid-

Figure 1-10. Friction Quick Release 
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er when the valve is closed by the 'pilot. A series of 
safety interlocks in the normal or manual control 
circuit to each engine starter prevents the starter re­
lay from closing should an unsafe condition exist. 

The following conditions are required to close the 
safety interlocks when starting the No. 1 engine: 

1. The accessory drive switch in ACCESS DR 
position. 

2. The pylon locked in the flight position. 

3. Eigher the blades spread, safety valve 
CLOSED, fold power master switch OFF, or the 
rotor brake ON. 

The conditions required to close the safety interlocks 
when starting the No. 2 engine are as follows: 

1. Blades spread. 
2. Pylon locked in the flight position. 
3. Safety valve switch CLOSED. 
4. Fold master switch OFF. 
5. The auxiliary servo must be pressurized. 

Before starting, cneck that the 10 amp blade fold CIr­
cuit breaker, marked ,BLADE FOLD, is pushed in. 
Without power to the blade fold interlocks no starting 
sequence protection exists. For engine starts during 
flight the manual or normal control circuits may be 
used to start either engine as aU interlocks are de­
energized to the closed position when the linear 
actuator is in the flight position. An emergency start 
circuit provides a means oi bypassing all safety inter­
locks thus allowing either a manual or automatic start 
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Figure 1-12. Manual Throttle Levers 

to be performed. Emergency starts may be accomplish. 
ed in either the normal or manual mode. 

Mode Selector Switch. 

The mode selector switch with marked positions 
MANUAL and NORMAL under the general heading 
ST ART MODE is on the emergency start switch 
panel. When the switch is placed in the NORMAL 
position, the automatic drop-out function of the 
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Figure 1-14. Engine Manual and Emergency Start 
Switches and Auxiliary Fuel Panel 

starter relay is energized allowing the starter to 
remain engaged to approximately 45 percent Ng. 
When the switch is placed in the MANUAL position, 
the automatic drop-out feature of the starter relay 
is bypassed allowing the starter to remain engaged 
until disengaged by releasing the starter button. 
The switch operates on 28 volts de from the essent­
ial bus. 

Starter Buttons. 

Two starter buttons, one for each engine. are on 
the knobs of the engine speed selectors. For normal 
starts with the mode selector switch in the NORMAL 
position, the starter is energized by advancing the 
engine speed selector approximately 5 degrees, de­
pressing the starter button, returning the engine speed 
selector to the SHUTOFF position, and then releasing 
the starter button. When the engine speed selector is 
moved to the SHUTOFF position and the starter button 
released, the starter relay is energized from the 
essential bus, thereby completing the circuit from 
the essential bus to the starter. After the engine 
starts and the starter electrical power load lowers, 
the starter drop-out relay automatically disengages 
the electrical power to the starter. To abort an en­
gine start prior to engine lite-off, momentarily de­
press the starter button to disengage the starter. 
Starter operation and drop-out may be monitored 
by noting the magnetic compass heading prior to en­
gine start. When the starter is energized, the com­
pass will swing to a new heading. At approximately 
45 percent Ng, the compass should swing back to its 
original heading signifying the starter has dropped 
out. For manual starts, with the mode selector switch 
in the MANUAL position, initial starter engagement 
is accomplished in the same manner. However, the 
starter button must be held in to keep the starter en­
gaged. The starter is disengaged by releasing the 
starter button. Starter engagement and disengagement 

may be monitored in the same manner as for normal 
starts. 

Auxiliary Start Fue l Shutoff Valves. 

Two auxiliary start fuel shutoff valves, one for each 
engine, are located in the engine compartment and 
installed between the e ngine fuel control and flow di­
vider. When the valve is actuated during the start 
cycle of either engine, the flow of auxiliary bypass 
starting fuel is blocked. This blockage decreases the 
total amount of fuel flow during starting, thus dimin­
ishing the possibility of an overtemperature condition 
due to excessive fuel flow. The valves may be energiz­
ed in either normal or manual mode, but will only 
function when the starter is engaged. The valves oper­
ate on 28 volts dc from the essential bus and are pro­
tected by the main starting system circuit breakers. 

Auxiliary Start Fuel Shutoff Valve Switch. 

The pushbutton type auxiliary start fuel shutoff valve 
switch, marked ENG ST, (figure 1-37) is located on 
each cyclic stick grip. In addition to depressing the 
switch, the starter relay for the engine to be started 
must be closed beiore the valve will operate. Either 
the pilot's or copilot's switch will control the operation 
of both valves. The switch operates on 28 volts dc from 
the essential bus. 

Emergency Start Switch. 

Two switches marked EMER START, 1 ENG 2, (fig-
ure 1-14) are on the overhead control panel to the right 
of the speed selectors. The switches have two marked 
pOSitions, ON and OFF. Normally the switches remain 
in the OFF positivn and starting is accomplished through 
the normal conLI-ul circuit. When the switches are placed 
in the ON position, the normal control circuit with its 
safety interlocks is bypassed and direct current from the 
essential bus is fed directly to the starter button. Either 
a normal or a manual mode starting procedure is then 
followed. 

Engine Start with DC Power Source. 

When starting No. 1 engine with an external dc pow­
er source, the fuel booster pumps will be inopera­
tive due to their ac power source reqUirement. If 
all fuel lines to the engine are full, the engine driven 
fuel pumps will be capable of supplying sufficient 
fuel for starting. 

Engine Start With Dual Batteries. 

A second battery (figure 1-33) is installed in the 
cabin to provide power for engine starting when ex­
ternal power is not available. The dual (primary 
and alternate) batteries are connected in parallel to 
the battery and dc essential buses through their 
respective battery relays. When starting on bat­
teries, both battery switches should be in the ON 
position. 
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IGNITION SYSTEM. 

The Ignltlon system consists of a sealed Ignltlon 
unit and two Igniter plugs on each engine that pro­
vide a spark to Ignlte the fuel-air mixture. The 
Ignltlon unlt Is located on the lower right-hand side 
of the compressor casing. The Ignition system pro­
vides Ignition during starting with the Ignition switch 
In the NORMposl.tlon. When gas generator speed 
Increases and the starter circuit load drops, the 
automatic dropout relay releases, de- energizing 
the starter and Ignition systems, and combustion I. 
self-sustained. For manual mode starte, on heli­
coptors modified by T .• O. IH-3(C)B-593, depressing 
and holding the starter button keeps the starter and 
Ignltlon systems energized. After the gas generatllr 
Increases to 45 percent Ng, releasing the starter 
buttlln de-energizes the starter and Ignltlon systems, 
and combustion Is self-sustained. 

19uItion SWItches. 

Two Ignition Switches, one for each engine, located 
on the overhead ewItch panel (figure 1-8), are mark­
ed IGNITION, 1 and ENG, 2. Each switch has three 
marked poSitions TEST, OFF, and NORM. The 
switches are normally In the NORM po81t1on. When 
the ewItch 18 In the NORM posltlon.wlth the starter 
engaged, the tgnltlon unit Is energized. Holdtng thjl 
ewItch In the spring-loaded TEST posl.tlon energizes 
the Ignition unlt only. The TEST position Is used 
(for ground operation only) without the starter to 
test the Ignition circuit. An audible Clicking nOise 
can be heard when the ewItch Is placed In TEST. 
When the. switch Is In the OFF poSition, the Ig­
nition unit Is de-energized. The OFf pOSition Is 
used to motor the engine, using the starter without· . 
tgnltlon. The ignition switches are powered by dc 
current from the ellsentlal bus. 

T.O. lH-3(C)B-l 

TORQUESENSINGSYBTEM. 

The torque lenllng .,stem dstermlne. Input torque 
at the main gear box and tran.mIt. tbSe information 
to torquemster btdlcator. (figure 1-5) whtoh are 
located In the pilot's compartment. Each torque­
meter.lndlcat.or presents this Information In terms 
of percent of engine powel' being deltverfl!l to the 
main tranemlsslon. COmpOnent. of the system In­
clude two pressure chambers, two balancing valves, 
two pressure transmitters, one high pressure 011 
jlump, and two dual-needle torquemster Indicators. 
'The system Is. desllined to measure the 011 pressure. 
required to react against the forward displacement 
of the main gear box second stage helical gear as a 
result of the Input shaft torque of each engine. 
These 011 pretlsures, required to react against the 
forward movement. of the secand-stage heltcal gear, 
are sensed by two pressure trBDImltter8. which send 
electrical signals to the torqll8mster lnd1cators. 

Torqu811leters ~ 

Two torquemeter Indicator. (figure 1-18), one for 
the pllot and one for the copilot, are located on the 
Instrument panel. Each dual-pOllller Indicator 
marlled PERCENT TORQUE, contains twopo1nters 
marked 1 and 2, whlch indicate Input torque In 
percent of mllX1mum engine power output of each en­
gine. The electrical pre.sure torquemeter Indica­
tor dial., caltbllated In percent torque, are graduat­
ed In Increments of 5 percent from () to 130 percent. 
Thetorquemeter indicator. Operate on 28 volts alter­
nating current and are protected by circUit breakers 
marked 1 ENG 2 TORQUI!: SENSOR, located on the 
ac circuit breaker panel. ' 

ENGINE INSTRUMENTS. 
Power Turbine Inlet Te!!!p!rature (Tq) Indicators. 

'Two power turbine Inlet temperature Indicators 
(figure 1-5) marked BXH TEMP, Indioating engine 
power turbine Inlet all' temperatures In degrees 
Centigrade, are located on the lDttrumentpanel. 
The IndICators operate from th.rmQCouples, located 
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Figure 1-16. Torquemeter 

forward of the power turbine in the second stage 
turbine casing, on each engine. When the dissimilar 
metals of the thermocouples In the engine are heated, 
an electromotive force (independent of the helicop­
ter's electrical system) is created and a resulting 
current flow through a known resistance of the 
thermocouple circuit deflects the indicator pOinter 
which is read in degrees Centigrade. The pilot has 
no direct control for regulating the power turbine 
inlet temperatures. Limited control for lowering 
these temperatures can be indirectly achieved by 
reducing collective pitch or power demand. 

Engine Oil Pressure Indicators. 

Two engine oil pressure indicators (figure 1-5), 
one for each engine, are located on the instrument 
panel and indicate oil pressure in pounds per square 
inch. The indicators are powered by 26 volts alter­
nating current from either the No. 1 generator or the 
Inverter and protected by circuit breakers marked 
PRESS under the general heading ENG, located on 
the console circuit breaker panel. 

Engine Oil Temperature Indicators. 

Two engine oil temperature indicators (figure 1-5), 
one for each engine, are located on the instrument 
panel and indicate engine oil temperature in de­
grees Centigrade. The engine oil temperature 
bulb, located in the bottom of the tank, transmits 
indications to the respective temperature indicators. 
The indicators are powered by 28 volts direct cur­
rent from the essential bus and protected by circuit 
breakers marked ENGINE under the general head­
ing OIL TEMP, located on the overhead circuit 
breaker panel. 

Engine Gas Generator (Ng) Tachometers. 

Two engine gas generator tachometers (figure 1-5), 
one for each engine, are located on the instrument 
panel. The gas generator tachometer indicates 

T.O. 1H-3(C)B-1 

the speed of the gas generator in percent of total 
rpm. Each tachometer has two dials and pOinters. 
The outer dial and pointer indicate from zero to 
100 percent gas generator speed in increments of 
two percent. The small vernier dial and needle, 
located in the upper left-hand position of the tacho­
meter, indicate gas generator speed from zero to 
ten in increments of one percent. The gas genera­
tor tachometer-generator is driven by the engine 
lube pump on which it is mounted. The electrical 
power produced by the gas generator tachometer­
generator is proportional to gas generator rpm. 
One hundred percent gas generator speed is 
26300 rpm. 

FUEL FLOW INDICATOR. 

Two fuel flow indicators (figure 1-5), calibrated in 
pounds per hour, are located on the instrument panel. 
The fuel flow Indicators provide indication of the fuel 
consumption of the engines and operate on electrical 
power from the ac essential bus through circuit 
breakers marked 1-ENG-2 under the general head­
Ing FUEL, located on the ac essential circuit break­
er panel. 

Nf AND Nr TRIPLE TACHOMETERS. 

Two triple tachometers (figure 1-5), one for the 
pilot and one for the copilot, are located on the in­
strument panel. Each tachometer contains three 
pointers: the pointer marked 1 indicates the power 
turbine speed of the No . 1 engine, and the pOinter 
marked 2 indicates the power turbine speed of the 
No. 2 engine, while the painter marked R indicates 
the main rotor rpm. The engine tachometers are 
powered by their own tachometer-generators and 
are driven by the engine fuel control unit on which 
they are mounted. The main rotor tachometer is 
powered by its own tachometer-generator geared to 
and driven by the main transmission output shaft for 
the Number 1 section of the tail rotor drive. (100% 
Nf = 18966 power turbine rpm, and 100% Nr = 203 
rotor rpm.) 

ROTOR SYSTEMS. 

The rotor systems consist of a Single main rotor and 
an antitorque tail rotor. Both systems are driven by 
the two engines through the transmission system and 
are controlled by the flight controls. 

MAIN ROTOR SYSTEM. 

The main rotor system consists of the main rotor 
head assembly and the rotor blades. The head as­
sembly, mounted directly above the main gear box, 
consists of a hub assembly and a swashplate assem­
b1y. The hub assembly, consisting of five sleeve­
spindle assemblies and five hydraulic dampers 
clamped between two parallel plates, is splined to 
the main rotor drive shaft. The root ends of the five 
rotor blades are attached to the sleeve-spindle as­
semblies, which permit each blade to flap vertically, 
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hunt horizontally, and rotate about their span-Wise 

~ 
axis, to change the angle of Incidence. Ant1flapplng 
restrainers limit the upward movement of the blades 
caused by wind pressure; droop stops limit the down­
ward poSition of the blades. Both are In operation 
when the blades areatopped or turning at low speed. 
When speed Is Increased to apprOXimately 25 percent 
(50 rpm) rotor speed, centrifugal force automatically 
releases the antlflapping restrainers. The droop 
stops release at apprOXimately 75 percent (152 rpm) 
rotor speed. The hydraulic dampers minimize hunt­
Ing movement of the blades about the vertical hinges 
as they rotate,prevent shock to the blades when the 
rotor Is started Or stopped, and aid In the prevention 
of ground resonance. The five all metal main rotor 
blades are of the pressurized spar type, Identified as 
BlM !II! blade.. The blades are constructed of alumi­
num alloy With the exception of forged steel cuffs 
which attach the root ends of the blades to the sleeve­
spindle assemblies on the main rotor hub. Each blade 
consists, basically, of a hollow extruded'lIlumlnum 
spar pressurized with nitrogen, 28 aluminum pockets, 
an aluminum root cap, a steel.cuff, a.pressure (BIM) 
Indicator, an air valve, and an. abrasion strip. Vent 
holes on the underside of. each pocket prevent accu-

~ 
mulatlon of moisture Inside the blade. Each blade Is 
balanced statically and dynamically Within tolerances' 
that permit Individual replacement of the blades. In 
addition, a pretrack number Is stenciled on each 
blade to eliminate. the necessity for blade tracking. 
Balancing and the assignment, of a pretrack number 
Is done at manufacturer or overhaul. The swashplate 
assembly consists of an upper (rotating) swashplate, 
which Is driven by the rotor hub, and a lower (sta­
tionary) swashplate, which Is. secured by a scissors, 
assembly to the main gear box to prevent rotation. 
Both swashplates are mounted on a ball-ring and 

socketas .. mbly, which kesps them parallel at all 
times, but allows them to be tilted, raised, or 
lowered 'Imultaneoualy by components of the main 
rntor flIsht control system, which connect to arms 
on the lower (stationary) swashplate. Cyclic or col­
lective pitch changes, introduced at the.statlonary 
swashplate, are transmitted to the. blades by linkage 
on the rotating swashplate. 

BlM!II! (Blade Inspection Msthod) Indicators. 

A cyllndrlclll BIM Indicator (figure 1-17) Is located 
In the root and plate of each main blade and an air 
.valve Is located In the'back wall of the spar. The 
pressure Indicator haa a transparent cover through 
which a color Indicator can be observed to determine 
blade strViceablUty. The Indicator which Iscompen- , 
sated for temperature changes, compares a reference 
pressure bulltlnto the Indicator With the pressure In 
.the blade spar. Whell the preBsure In . the blade spar 
Is Withln.the required sentcellmits, Indicating the 
blade Is serviceable, three white strips show In the 
indicator. If an unforeleen combination of events 
should occur Impairing the' structural integrity of the 
spar, or If a seal shOuld leak, nitrogen pressure Will 
decrease. If the preesure In the blade spar drops 
below the minimum permissible service pressure, 
the Indicator Will be actuated and Will show three 
black stripes. To check the Integrity of the BIM in­
dicator, depress the manual test lever until a black 
Indication appears and then release the lever. 

WARNING 

When black Is visible In the indicator; It may 
be an Indication of blade damage that Is a 
flight hazard. The cause of the black Indica­
tion should be determined before flight. 

1-15 



T. O. 1 H-3(C)B-l 

MAIN GEAR BOX ACCESSORY seCTION PyLON DRiVe SHAFT --_ TAIL GeAR 80'-7 

ROTOR BRAKE; T AIL ROTOR ORIVE 'HAFT--" 

Figure 1-18. Transmission System 

TAIL ROTOR. 

The tail rotor consists of the tail rotor assembly and 
tail rotor blades. The tail .rotor assembly, mounted 
at the upper end of the pylon, conslsls of a tall rotor 
hub and the pitch changing mechanism. The spl1ned 
hub Is supported and driven by the horizontal OUtPut 

I.
Shaft of the tail gear box •. S.inee the tall rotor Is 
directly geared, via transmission shafts, to th. main 
gea!' box, tail rotor RPM Is directly proportlQ1\a1 to 
main rotor RPM. The five tail rotor bladll8 are 
attached to the tail rotor hub by flapping hinges and 
spindles so that they are free' to flap and rotate about 
their span-wise axis for pitch ·varlstlons. T.he blade· 
pitch changing mechanism transmits tall roto;>r'con­
trol pedal movements to the tall rotor blades 
through the hollowhorlzontaioutput shaft of the tail 
gear box. The flveall-metai tail rotor blades are 
constructed of a one piece wrap around skin bonded 
to a solid leading edge spar . and to a honeycomb core. 
The tall rotor negative force gradient system Is In­
stailed to relieve the pilot of tail rotor forces 
created by aerodynamic loads when the auxiliary 
servo system Is Inoperative •• The system applies a 
force to cancel the aerodynamiC loads only when the 
tall rotor Is operating at normal speeds. Because 
of this, w\len the system Is check~d on the ground 
with tail rotor stationary and the auxiliary servo off, 
a negative spring centering effect Is created. The 
tendency of the pedais Is then to go normally to either 
extreme. Under these conditions, consldel'able force 
I s required t a push the tail rotor pedals from the . 
extreme pOSitions; however, the forces will decrease 
as the pOSitions approach neutral. .The Initial force 
to move the pedals toward the right from a fuJI left 
pOSition Is approximately between 30 and 40 poundS. 
With the primarY servo ON,auxillary servo .oIfF, 
and the main rotor head stationary, pedal motion 
will cause the collective pitch lever to move up for 
a right pedal. motionlilld down for a left pedai motion. 
However, the collective pitch lever can be held In a 
fixed position by applying suffiCient effort to. the lever. 

TRANSMISSION SYSTEM. 

The transmission system (figure 1-18) consists of 
three gear boxes thllt transmit power to the maln 
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and tailrotor8. The three gear boxes are the main 
gear box, Intermediate gear box, and the tall rotor 
gear box. 

MAIN GEAR BOX. 

The maln gear box, mounted above the cabin aft of 
the engines, Interconnects the two engines through 
a single planetary gear to the main rotor. The 
single planetary gear. reduces engine rpm at a ratio 
of apprOXImately '93.4 to l' for drlvtrtg the main'rotor. 
Engine ·rpm Is reduced and power Is transmitted by 
the main gear box to the main rotor drive shaft to 
drive tht main rotor, then aft to the Intermediate 
gear bale and tail rotor gear box to drive the tall 
rotor. The main gear box accessory lootion, 
located at the rear of the main gear. boxlowerhous­
lng, drives the primary, utility ,and aUXIllal'Y'hy­
draullc pumps, the high pressure torque Illater 011 
pump, and the two generatorl.Dual,btl'pUm.,8 are 
Installed on the accessory sJ!Ctfon. These' ·puinpS 
increas.s reliability through 'lIetter lubrication and 
provide a fail-safe function III that flight can be 
continued if one pump fail.. Afreewheellng unit, 
located at each engine Input to,theinain sear box, 
permits the maln rotor to autorotate without engine 
drag in event of engine (or engines), 'failure or When 
engine RPM decreases .below that of the main rotor 
RPM. 

Accessory Drive Rotor Lockout System. 
, . 

. The accessory drive rotor lookout sY,stempermlts 
the pilot· to use engine ,power to drive the IIOc.essory 
section (hydraUlic Pllmjls, .. pll pump., g.enerators, 
etc. ) .of tbe main gear hox on the .. ground without 1'0' . 
tatlng tbe .maln 1'0101' h~lIdi No.o:1 engine Is. used to 
drive )he IIOceuptles,wlthout turning .the main rotor 
head. A swltchallQWS the pilot to.dlve.11t power to 
either the aCCessory section or tbe main rotor .. ~ 

Accesso Iv Swlt The accessory drive 
switch Igure 1-19, ocated forward of the overhead 
switch panel, Is marked ACCESSORY DRIVE. The 
lever-lOCk type switch, W1thpoattlons FLIGHT and 
ACCESS. DR •• must be pulled outward before It can 



be moved from one position to the other. The ac­
cessory drive switch allows the No. 1 engine to 
drive the accessory section of the main gear box 
before starting the No. 2 engine and engaging the 
main rotor head and/or when No.2 engine rpm is 
lower than No. 1 engine rpm. Before starting the 
No. 1 engine, place the switch in ACCESS DR. which 
positions the rollers in the freewheel unit permitting 
the No. 1 engine to drive the accessory section of 
the main gear box. When the switch is in the 
ACCESS DR. position, the No. 1 engine overspeed 
protective system is placed in operation. Also at 
this time, the accessory drive (rotor lockout) warn­
ing light will come on and will remain on until the 
rollers are repositioned to drive the main rotor. 
When both engines are operating and the rotor is 
being driven by the No. 2 engine, No. 1 speed selector 
should be moved to GRD IDLE. When these condi­
tions have been met, placing the accessory drive 
switch in the FLIGHT position energizes an actuator 
which repositions the freewheel unit rollers, per­
mitting the No. 1 engine to also drive the rotary 
wing shaft. An accessory drive limit switch is in­
corporated in the ground idle range of the speed 
selector to prevent switching from accessory drive to 
flight without first retarding the No. 1 engine speed 
selector to the GRD IDLE range. After the rollers are 
repositioned, the accessory drive (rotor lockout) 
warning light will go out. The conditions which will 
allow the No. 1 engine to be connected to, or discon­
nected from, the main rotor shaft are: when the No. 
2 engine is operating and driving the main rotor and 
No. 1 engine Nf is reduced to GRD IDLE, or when 
neither engine is operating. The accessory drive 
switch Circuit operates on direct current from the 
essential bus and is protected by the circuit breaker 
marked ACCESS DRIVE, located on the overhead 
circuit breaker panel (figure 1-19). 

Accesso Drive Warnin Li ht. An accessory 
drive warning light figure 1-19 is installed to the 
right of the accessory drive switch on the overhead 
switch panel under the general heading of 
ACCESSORY DRIVE. The light will come on when 
the rollers in the freewheel unit have been positioned 
to permit the No. 1 engine to drive the accessory 
section of the main gear box. When No. 1 engine 
power is diverted to drive the main rotor shaft, the 
warning light will go out. The press-to-test light 
operates on direct current from the essential bus 
and is protected by the circuit breakers marked 
PWR and TEST, located on the overhead Circuit 
breaker panel (figure 1-30) under the general head­
ing of WARN LTS. 

I Tail Takeoff Freewheel Unit Caution Light. 

The tail takeoff freewheel unit caution light, marked 
TAIL TAKE-OFF. is located on the caution panel. 
The caution light indicates failure of the tail takeoff 
freewheel unit in the main gear box accessory drive 
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Figure 1-19. Accessory Drive Switch Panel 

train. When this failure occurs, the accessory 
section is being driven by the No. 1 engine through 
shaft at reduced RPM. No . 1 generator output is 
used to sense this redUction in RPM which results in 
a reduction in generator frequency. When the 
generator frequency is reduced to less than that 
produced through the freewheel WIlt drive , the caution 
light will illuminate . Failure of the No.1 engine 
subsequent to the illumination of the caution light 
whould result in loss of the equipment driven by the 
accessory section. The caution light operates on 
direct current from the essential bus and is protected 
by a circuit breaker marked WARN LTS PWR. located 
on the overhead circuit breaker panel. 

INTERMEDIATE GEAR BOX. 

The intermediate gear box (figure 1-18), located at 
the base of the tail rotor pylon, contains a bevel gear 
direct-drive system to change the direction of the 
shafting that transmits engine torque to the tail gear 
box. The intermediate gear box is splash-lubri-
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Figure 1-20. Rotor Brake Lever 

cated. Screened intermediate gear box COOling air 
inlets (figure 1-2) in the pylon fairing permit the 
gear box to be cooled by the main rotor downwash. 

TAIL GEAR BOX. 

The tail gear box (figure 1-18), located at the upper 
end of the tail rotor pylon, contains a bevel gear re­
duction-drive system to transmit engine torque to the 
tail rotor. The tail gear box also contains part 
of the pitch change linkage which extends through 
the hollow horizontal output shaft to the tail rotor 
hub. The tail gear box is splash-lubricated. 

I CHIP DETECTOR WARNING LIGHTS 

The chip detector warning lights, marked MAIN, 
INTMED, and TAIL under the general heading TRANS 
CHIP LOCATORS, are located on the left side of the 
instrument panel. In addition, a light marked CHIP 
DETECTOR is provided on the caution panel. The 
caution light illuminates simultaneously whenever 
One of the chip locator lights illuminates. The MAIN 
warning light provides a visual indication that the 
main gear box magnetic chip detector has picked up 
and retained metal particles or chips in the oil. The 
INTMED and TAIL warning lights will illuminate if 
a chip is detected and or an overheat condition exists 
in the respective gear box. The presence of these 
conditions would cause excessive wear and or pre­
mature failure of the gear boxes. The system 
operates on direct current from the es sential bus and 
is protected by a circuit breaker marked CHIP DET, 
located on the overhead circuit breaker panel. 
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ROTOR BRAKE. 

A hydraulically actuated rotor brake, mounted on a 
brake shaft forward of the main gear box, stops the 
rotation of th~ rotor system and prevents its rotation 
when the helicopter is parked. The rotor brake 
consists of a hydraulic cylinder and lever,· pressure 
gage, hydraulic brake cylinders, and a brake disc. 
The rotor brake hydraulic cylinder and lever, lo­
cated on the pilot's compartment ceiling, operates 
independently from the hydraulic systems. A 
spring-loaded accumulator, connected to the rotor 
brake hydraulic lines at the forward end of the trans­
mission compartment, assures continuous hydraulic 
pressure when the rotor brake lever is applied. The 
rotor brake hydraulic cylinder is gravity fed with 
hydraulic fluid from the utility hydraulic system 
reservoir . In case of a broken or leaking hydraulic 
line from the utility hydraulic system reservoir, the 
rotor brake hydraulic cylinder contains sufficient 
fluid for braking the rotor system. The hydraulic 
brake cylinder is located on supports attached to the 
main gear box . The brake diSC, positioned on the 
input shaft of the main gear box, has a toothed edge 
that enables the blade positioner drive unit to engage 
itto turn the main rotor in the blade positioning cycle. 

Rotor Brake Cylinder and Lever. 

A rotor brake lever (figure 1-20) is connected direct­
ly to the rotor brake hydraulic cylinder on the pilot's 
compartment ceiling, to the right and forward of the 
overhead switch panel. The rotor brake is applied 
by pulling down and forward as indicated on the decal 
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aft of the lever on the upper structure, The decal Is: 
marked TO ENGAGE ROTOn BnAKE PUSH LEVER 
FOnwARD. The decal also has an arrow pointing 
forward. When actuated, a lock-lever, located at 
the forward outboard side of the cylinder, locks the 
brake lever In the applied (forward) position. To 
release the rotor brake, reposition lock-lever aft, 
and swillg the rotor brake lever aft and up against 
the bottom of the cyUnder until It snaps Into place. 
The lockpln may be rendered Inoperative by rotatlllg 
It until It remains In the OUT position. For normal 
shutdown the rotor brake should be applied firmly .. "., ' .• 
and smoothly. As rotor rpm approache.s .zero, rotor' 
brake pressure should be reduced In order to ease 
rotor blades to a stOp, precluding any tendency of 
"whip stopping." When the rotor blades are folded, 
the rotor brake lever must be on to open Interlock 
for a normal start.' For emergency shutdown, the 
rotor brake lever may be forced forward Into the 

Y
'" full ON poSition after closing the engine speed se-
:, lectors. In eveilt of emergency, the rotor brake, when 

fully applied, Is designed to stop the rotors from 
77 • 3% Nr In 14 seconds with engines at Idle and from 
91. 1% Nr In 20 seconds with engines at Idle. A rotor 
brake caotlon light, located on the caution panel, 
will go on when pressure Is applied to the rotor brake. 

Rotor Brake Pressure Gage. A hydraulic ac'uated 
rotor briike pr.esBure gage Is located to the rear of 
the rotor brake lever (figure 1-20) on the pilot's com-

partment ceiling. The reading, Indicated by the 
needle, Indicates psi X 100. A decal, marked ROTOR 
BRAKE PRESS. ACTUATING RANGE 350-500 PSI.' 
ENGINE START 320 PSI MIN. PAmc:ED POS. RANGE 
250-600 PSI" islocatedadjacentto the rotor brake 
pressure gage. A pressure of 320 psi or more Is 
needed before an engine start can be Initiated with the 
blades folded. 

The rotor brake ON 
caution panel. When-

ever this illuminatee, it indicates that either 
the manual or automatic rotor brake is on. However, 
the automatic rotor brake Is not applied until the 
blade fold master switch is actuated. In either In­
stallation the light will go out when the rotor brake 
Is disengaged. 

• OIL SUPPLY SYSTEMS. 

ENGINE OIL SYSTEM. 

Each engine has an Independent 011 tailk and dry sump 
full scavenge 011 system. Ollis gravity fed from the 
tailk to the engine-driven 011 pump, mounted on the 
forward right-hand side of the ellglne. The englne­
driven pump distributes the 011 under pressure 
through a filter to accessory gears and engine bear­
Ings. The 011 serves both lubricating and COOling 
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PUl'ptHH'A .lUd fA it completely automatic Rystem rc ... 
qtlll'hl'~ no ('ontrol actton by th(' pilot. Tho scnvcnp;(' 
::id,' 01 11\1' 1111111., l'ptllrnH Uw 011 thl'OURh an oil 
('oolt'I' to tlit, 1111 tank. Tht· 011 (~H()Ic'r 114 nn on-to .. 
hu'! IIt'at ('x('hun~('" with an IlHHodnted 011 hypnM~ 
valvI·. The oil flow through the cooler depends on 
nil1h'mpcraturc. At lower temperature, the pressure 
differential across' the cooler causes most of the 011 
to now through the bypass valve. At higher temper­
atures, the lower viscosity reduces the pressure 
differential, which closes the bypass valve and causes 
all of the 011 to now through the cooler. Each en­
gine 011 syslem has a capacltyof between 2.7 to 3.0 
US gallons of 011 In a 4.5 US gallon (2 gallon expan­
sion space). The circular tanks are located around 
the forward section of each engine. 

TRANSMISSION OIL SYSTEMS. 

Main Gear Box 011 System. 

(See figure 1-22) 

Primary and secondary 011 pumps are provided for 
lubrication. The primary pump Is mounted on the 
lower portion of the rear cover of the main gear 
box. However, the secondary 011 pump Is mounted 
between the utility hydraulic pump and the rear 
cover mounting pad. This Installation el\ables utlll- , 
zation of a common. drive shaft for the two pump •• 
Oil Is pumped from the gear box sump through a 
hose to an 011 cooler loc'aled behind the main gear 
box. Cooling all' enters the forward end of the main 
gear box fairing thl"Qugh a screened main gear bOx 
cooling air Intake (figure 1 .. 2) and Is forced through 
the oil cooler by a blower drlven.by belts from the 
tall drive shaft., The air 18 then exhau.ted through 
a screened transmission accessories cooling all' 
outlet (figure 1-2) at the rear of the fairing. After 
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passing through the 011 cooler, the 011 reluml to 
lit" main gear box, where It II sprayed ontq the 
1:1'1"8 and h(larlngs through jets buill Into til •. Iear 
hn. Cuslinl:.. An ollltllor, accosslble from th" 
loft side or the main rolor fairing, 18 locatedCIII tho 
left side of the gear box. A wlndbwln the ,,_et box 
below the ,oil Itller provides a sight check f,t'.the 011 
level In the main gear box. Oil capacity is it6 
gallons, normal servicing Is 11 gallons. 

1-5) Is located on the pan.l •. The 
Indlcat<>l: Is graduated In pounds per square I$h. 
and Is actuated by a pressure transmitter cPtul,ected 
to the gear box oil Inlet pori. The main gear bbx 
011 pres~ure Indicator operates on 26V altebultlng 
current from the No. 1 generator or from tMln­
verier through the autotransformer, and I. pllOtected 
by a circuit breaker marked XMSN OIL PR •• , ' 
located on the AC circuit breaker panel. The main 
gear box 011 lowpres8ure cautlon"1Ight marked 
TRANS OIL PRESS~., 18 located on the calitlon panel 
(figure 1-43) and Is actuated by a pre$sure sWItch, 
located In the forward part of the main gear box. 
The amber cautloniight operate. on dlrect'current 

'from the essential bus aiId Is protected by a circuit 
breaker marked WARN LTB PWR, located on the 
overhead circuit breaker panel. The light will 11-
lumlnate when the main gear box 011 system pres­
sure drops below 12 psi. Tbe dlff4;lrent locallons of 
the pressure sensors for the gage and cautiqlt light 
were Incorporated to warn tIt.- pilot of an op 1I1OCk. 
age within the gear box which may not be I~ated 
on the pressure gage. ' . 
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Figure 1-22. Main Gear Box 011 System 

de!(r<>rs centigrade. The Indicator Is connected by 
dit'('ct current from the essential bus to an oil tem­
per"tur. bulk adj"cenl to the main gear box oil outlet 
port and is protected by a circuit breaker marked 
XMSN OIL TEMP, located on the overhead circuit 
breaker panel. The main gear box 011 temperature 
caution li~ht is located on the caution panel and actu-

~ "ted by " temperature sensor localed at the outlet of 
, th(' oil cooler. The amber caution light operates on 

dir"ct cUl'renl from the essential bus and Is protected 
by a circuli breaker marked WARN LTS PWR, 

occurs In the 011 cooler, (blockage, fan belt failure, 
etc.) the caution light will illuminate before the gear 
box 011 temperature rises to a dangerous level. 

Intermediate and Tail Gear Box Oil Systems. 

Both the Intermediate and the tail gear boxes are 
splash-lubricated from individual sump systems. In­
ternal spiral channels Insure all lubrication to ail 
bearings. An 011 filler plug, drain plug, and olllovel 
window are located in each gear box casting. 011 
capacity for the intermediate gear box is about 0.2 
gallon and for the tail gear box 0.4 gallon. 

FUEL SUPPLY SYSTEM. 

located on Ihroverhead circuit breaker panel (figure 
1-:10). The transmission oil lempel'alure caution 
li!!,"ht will come on when the transmiSSion oil tempera­
tUI'(> r,>a('h('s 1200 C (2480 F). The dlfferenl locations 
of the Irmpeuturc sensors for the gage and light 
allo\\' tl1<' pilot to monllor the !(ear box operation by The helicopter Is equipped with two Independent pres-
mpan" of the gage and Ihe oil cooler operation by sure-type fuel systems and/or may have an auxiliary 
1l1C':lI1H of thE' caution lig-ht. Thus, if a malfunction fuel system incorporated for longer range and 
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Figure 1-25. Fuel Management Panel and Indicators 

endurance missions. The systems are joined to­
gether by a crossfeed system. Each fuel system 
consists of a fuel tank with two bladder-type cells 
and collector cans in which two fuel booster pumps 
are located. A fuel ejector system within each tank 
pumps fuel from the cell into the collector can. Fuel 
is pumped to the main line from the collector cans 
by booster pumps. The ejector system and booster 
pump arrangement provides for a minimum of un­
usable fuel. The crossfeed system is electrically 
controlled by a crossfeed switch. The crossfeed 
system allows fuel from both systems to be direct­
ed to one engine during single engine operation, or 
fuel from one system to supply both engines if the 
other system fails. The fuel management panel, 
(figure 1-25) located on the instrument panel, con­
tains the four fuel booster pump switches, the fuel 
booster pump failure warning lights, the cross feed 
switch, and the two engine fuel firewall shutoff 
valve switches. The tank may be filled by either a 
pressure refueling system or the conventional filler 
neck. 

FUEL TANKS. 

This helicopter may operate with two main fuel 
tanks and two externally installed auxiliary fuel tanks. 
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Main Fuel Tanks. 
There are two main fupi tanks, a forward fuel tank 
and an aft fuel tank. Each tank consist of two cells. 
The two cells interconnect at flanged holes in adja­
cent cell walls and are equipped with manually oper­
ated drain valves which are accessible from the out­
side bottom surface of the hull. Each cell is con­
nected by fittings and tubes to vent fittings on the 
upper and lower left and right sides of the cabin wall. 
The forward fuel cell contains a collector, high level 
shutoff valve, low level shutoff valve, fueling and 
defueling valve, and a fuel quantity tank unit probe. 
The aIt fuel cell contains a fuel ejector unit and fuel 
quantity tank unit probe. One access cover for each 
fuel cell is in the cabin floor over the cells. A 
filler cap and adapter is secured to the scupper, at 
the forward left side of the forward cell. 

Auxiliary Fuel Tanks. 

An external auxiliary fuel tank may be mounted on the 
left hand and right hand forward cargo shng attaching 
points to increase the range and endurance of the heli­
copter. Refer to AUXILIARY FUEL SYSTEM in this 
section. 

FffiEWALL VALVE SWITCHES 
(FUEL FffiEWALL SHUTOFF VALVE SWITCHES). 

Two fuel firewall shutoff valve switches (firewall 
valve switches) marked FffiE WALL VALVE, with 
two marked positions OPEN and CLOSE are lo­
cated on the fuel management panel (figure 1-25). 
The switches control the fuel shutoff valves, lo­
cated on top of the cabin before the engine compart­
ment. Placing the switches in the CLOSE poSition, 
shuts off the flow of fuel to the engines. In case of 
electrical failure, the valves will remain in the last 
energized position. The switches and valves are 
operated by dc power from the essential bus and are 
protected by circuit breakers on the overhead cir­
cuit breaker panel. 

FUEL CROSSFEED SWITCH 
(FUEL CROSS FEED VALVE SWITCH). 

A fuel crossfeed valve switch. (fuel crossfeed 
switch) marked CROSS-FEED is located on the fuel 
management panel. The switch has two marked 
poSitions, CLOSE and OPEN, and actuates a valve 
which operates on direct current from the essential 
bus and is protected by a circuit breaker on the 
overhead circuit breaker panel marked X FEED. 
The crossfeed valve is located in the crossfeed line. 
Normally, the switch is in the CLOSE position. 
With the switch in the CLOSE poSition, the No. I 
engine receives fuel from the forward fuel tank and 
the No. 2 engine receives fuel from the aft fuel tank.. 
Placing the switch in the OPEN position electrically 
opens the crossfeed valve which connects the fuel 
systems. The crossfeed system may be used to sup­
ply fuel under pressure from both tanks to anyone 
or both engines. The crossfeed system does not 
transfer fuel between tanks. 


