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SCOPE. This manual contains the necessary Infor­
mation for safe and efficient operation of the CH-3E 
and HH-3E helicopters. These instructions provide 
vou with a general knowledge of the helicopter, its 
characteristics, and specific normal and emergency 
operating procedures. Your flying experience is 
recognized, 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 config­
urations (such as asymmetrical loading) are prohib­
Ited unless specificallv covered herein. Clearance 
must be obtained from the Flight Manual Manager 
WRALC, Attn: MMS RE before any questionable op­
eration is attempted which is not specifically per­
mitted in this manual. Items in the manual not 
applicable to the model, series or configuration 
being operated may be omitted. 

HOW TO BE ASSURED OF HAVING THE LATEST 
DATA. Refer to the basic Index T.O 01-1-5 and 
supplements thereto for current status of Flight 
Manuals, Safety and Operational Supplements, and 
Checklists. Its frequency of issue and brevity as­
sures an accurate, up-to-date listing of these publi­
cations. 

SAFETY SUPPLEMENTS. Information tnvolving 
safety will be promptly forwarded to you by Safety 
Supplements. Supplements covering loss of life will 
get to you In 48 hours by TWX:, and those concerning 
serious damage to equipment within 10 days by mall. 
The title page of the Flight Manual and the title block 
of each Safety Supplement should be checked to deter­
mtne the effect they may have on exlsttng supple­
ments. You must remain constantly aware of the 
status of all supplements - current supplements must 
be complied with but there Is no potnt tn restricting 
your operation by complying with a replaced or re­
scinded supplement. 

II Change 7 

OPERATIONAL SUPPLEMENTS. Information involving I 
changes to operating procedures will be forwarded to you 
by operational supplements. The procedure for handling 
operational supplements is the same as for safety supple­
ments. 

CHECKLISTS. The Flight Manual contains only am­
plified checklists. Condensed (abbreviated) check­
lists have been issued as separate technical orders­
see the back of the title page for the T. O. number of 
your latest checklist. Ltne items tn the Flight Man- ( 
ual and checklists are Identical with respect to ar­
rangement and Item number. Whenever a Safety 
Supplement affects the condensed (abbreviated) check­
list, write In the applicable change on the affected 
checklist page. As soon as possible, a new check-
list page, incorporating the supplement will be is-
sued. This will 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 of the Flight Manual, 
Safety Supplements, Operational Supplements and Check­
list. The required quantities should be ordered before you 
need them to assure their prompt receipt. Check with your 
supply personnel - it is their job to fulfill your Technical 
Order request. Basically, you must order the required quan­
tities ,?n the Publication Requirement Table (T.O. 0-1-1-5). 
Techmcal Orders 00-5·1 and 00-5-2 give detailed information 
for properly ordering these pUblications. Make sure a system 
is established at your base to deliver the pUblications to the 
flight crews immediately upon receipt. 

Loose leaf binders, and sectionalized tabs, available through 
local purchase, are available for use with your manual. These 
are obtained through local purchase procedures and are listed 
in the Federal Supply Schedule (FSC Group 75, Office Sup- ( 
plies, Part 1). Binders are also available for carrying your . 
condensed (abbreviated) checklist. These binders contain 
plastic envelopes into which individual checklist pages are 
mserted. They are available In two capacities and are obtain-
ed through normal Air Force supply, Class 7510. Check with 
your supply personnel for assistance In securing these items. 
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WARNINGS, CAUTIONS, AND NOTES. The following 
definitions apply to Warnings, Cautions, and Notes found 
throughout the manual. 

WARNING Operating procedures, techniques, etc. 
which will result In personal injury or 
loss of life if not carefully followed. 

CAUTION 

NOTE 

Operating procedures, techniques, etc. 
which will result In damage to equipment 
if not carefully followed. 

An operating procedure, technique, etc. 
which is considered essential to empha· 
size. 

USE OF SHALL, WILL, SHOULD, AND MAY. The words 
shall or will are used to indicate a mandatory reqUirement. 
The word should is used to indicate a nonmandatory de· 
sired or preferred method of accomplishment, and the word 
may is used to indicate an acceptable or suggested means 
of accomplishment. 

YOUR RESPONSIBILITY· TO LET US KNOW. 
Every effort is made to keep the Flight Manual current. 
Review conferences with operating personnel and a con~ 
stant review of accident and fiight test reports assure in· 
clusion of the latest data in the manual. However, we can· 
not correct an error unless we know of its existence. In 
this regard, it is essential that you do your part. Comments; 
corrections, and questions regarding this manual or any 
phase of the Flight Manual program are welcomed. These 
should be forwarded through your command headquarters 
to Warner Robins Air Logistics Center, Robins AFB, GA. 
31098, Attn: MMSRDD. 

HELICOPTER DESIGNATION CODES. Major differences 
between individual or groups of helicopters covered in this 
manual are identified by designated number code symbols 
that appear in the text or on illustrations. The code number 
either appears at the top right comer, either opposite or 
above the paragraph heading, or within the text. If more 
than one paragraph in succession concerns the same series 
helicopters, the code will be repeated for each successive 
paragraph. The code will appear in warnings, cautions, and 
notes in the same manner as within text. In steps of pro· 
cedure, the code shall follow the step. Paragraphs that are 
applicable to all series helicopters are not identified with a 
deSignation code. A black arrow between codes indicates 
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"through ", and a black arrow following a code indicates 
"and subsequent." The following designation codes are 
provided for this manual. 

CODE 

o 
II 
II 
1.1 

a 
B 
IJ 
m 
m 
IfJ 
III 
III 

I 
m 

I 
I 
I 
I 
ill 

SERIAL NUMBERS 

MODEL CH·3E HELICOPTERS 

62·12578,62-12580, AND 62·12581 
63·9676 
63·9679 
63·9683 
63·9686,63·9687,63·9688,63·9690 AND 
63·4691 
64·14221 
64·14223 
64·14224,64·14225, AND 64·14226 
64·14228 
64·14234 AND 64·14235 
64·5690 AND 65·5692 
65·5693 
65·5695 AND 65·5696 
65·5697 THRU 65·5700 
65·12788 THRU 65·12800 
66·13285 
66·13291THRU 66·13293 AND 66·13296 
67·14703 
67·14705 
67·14707 
67·14718 THRU 67·14720 
68·8282 

MODEL HH·3E HELICOPTERS 

64·14230 AND 64·14232 
65·12777,65·12780,65·12781,65·12783, 
65·12784 AND 65·12787 
66·13284 
66;13286 
66·13290 
67t14704 
67·14706 
67·14708,67.14709 ANP 67·14711 THRU 
67·14717 
67·14722 THRU 67·14725 
69·5798 THRU 69·5812 

Chim •• 12' Ii· 
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RECORD OF APPLICABLE TIME COMPLIANCE TECHNICAL ORDERS 

Changes/Revislon/ 

T.O. No. Date TIUe Supplement Date 

IH-3-505 9 May 67 Incorp. Interim Fuel Dumping System (ECP 5697) 

4 IH-3-533 31 Jul 69 Incorp. of Low Response External Cargo Sling (ECP 5641) 

1H-3-553 16 Sep 68 Mod. of VOR 101 OMNI InsU.· 

1H-3-556 1 Dec 67 InsU. of FM-622A Radio 

IH-3-557 1 Dec 67 Instl. of Secure Speech Capability 

1H-3-566 21 Apr 72 Incorp. of Electrically Operated Windshield Washer Sys- 1 Sep 73 
tem and Improved Wiper System 

IH-3-575 1 Feb 71 Incorp. of Heating System Improvements (ECP 5645R) 

IH-3-577 15 Jan 68 Instl. of KB-l8A Panoramic strike Camera 

1H-3-581 2 Feb 70 Incorp. of a Screen Type Guard Over the Utility Hyd Sys 
Heat Exchange Blower Inlet (ECP 5775) 

1H-3-582 1 Dec 69 Incorp. of AN/UPN-25 Radar Transponder 30 June 70 

1H-3-609 15 Jun 70 Incorp. of Main Fuel Tank Explosion Suppression System 30 June 70 
(ECP 5798) 

1H-3-610 31 Dec 71 AN/AIC-18 Intercommunications System Mod. (ECP 5827) 15 Oct 71 

4 IH-3-611 21 Aug 70 Incorp. of AN/APN-l71 (V) Radar Altimeter (ECP 5834) 30 June 70 

IH-3-631 30 Sep 71 Incorp. of Air Traffic Control Radar Beaoon System 1 Sep 73 

1H-3-640 28 Feb 73 Install. VOR-101 Navigation Capablllty 1 Sep 73 

1H-3-643 15 Mar 73 Mod. AN/APN-I71 (V) Low Level Warn. Lt. 1 Sep 73 

1H-3-646 15 Jan 73 Install AN! ALE -20 System 1 Sep 73 

IH-3-655 28 Aug 75 Removal of TR4A Radio and Installation of VHF-lOl 20 Jan 76 
Radio System 

,.'" j 

I 
lH-3-661 10 Jun 77 In-Flight Blade Inspection System (mIS) 

1H-3-674 14 Mar 77 Installation of AN/ ARC-l64(V) UHF Radio in CH/HH-3E 
Aircraft 

IH-3(C)C-532 16 Dec 66 Instl. of Dual AN/ARC-34 Radio (ECP 5640) 

IH-3(C)C-555 15 Jul 68 InsU. of AM 3969 Preamplifier (ECP 5741E) 

1H-3(C)C-557 15 Oct 66 Instl. Self Sealing Fuel Cells (ECP 5692) 

1H-3(C)C-559 31 Dec 68 InsU. of Armor Plating CH-3C/E Helicopter (ECP 5790) . 

IH-3(C)C-561 15 Jul 69 Instl. of External Hydraulic Rescue Hoist (E CP 5773) 

1H-3(il)E-501 7 Jun 67 InsU. of Air to Air Refueling (ECP 5693) 

1H_3(H)E-507 15 Jun 70 Relocation of Chest Protector (ECP 5674) 

3R4-2-5-507 25 Feb 72 Instl. of Main Gear Box Accessory Drive Thru - Shaft 1 Sep 73 
(ECP 5736) 
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GLOSSARY OF TERMS AND ABBREVIATIONS 

AC - Alternating current 

ACCELERATION - The rate of change of velocity. 

ADF - Automatic direction finder 

AFCS - Automatic flight control sys\em 

AIRSPEED 

KCAS - Knots calibrated airspeed 

KJAS - Knots indicated airspeed 

KTAS - Knots true airspeed 

ALT - Altitude 

APU - Auxiliary power unit 

BAR ALT - Barometric altitude control 

BOHI - Bearing distance heading indicator 

BJM - Blade Inspection method 

BLADE TIP STALL - Beginning of blade stall. 
Occurs at tip of retreating blade due to Its high 
angle of attack and low forward velocity. 

BLADE STALL - A stall that begins at the tip of the 
blade and works progressivelY Inboard as the con­
ditions which cause It Increase In severity. 

FULL BLADE STALL - Blade stall that Is allowed 
to fully develop causing loss of control and an 'up­
ward left pitch of the helicopter. 

INCIPIENT BLADE STALL - Blade tip stall 

BOTTOMING - The engine Is considered as bottom­
Ing during deceleration whenever a minimum fuel 
flow to compression-discharge pressure condition 
Is attained. 

BUOYANCY - The upward force exerted by water on 
a floating or immersed body by a fluid. 

. ~~C - Degrees ce~j~~e . 

CAS - Callbratec!..airspeed 

CDI - Course deviation Indicator 

CENTER OF GRAVITY (CG) - The center of gravity 
Is the point about which a helicopter would balance 
If suspended. 

~G - Center of g'~vlty 

COLLECTIVE - he increasing or decreaSing of 
pitch on all the main rotor blades simultaneOUsly. 
Also short for collective lever. 

CYCLIC - The changing of pitch of each main rotor 
blade individually as it makes a complete rotation 
or cycle. Also short for cyclic stick. 

DC - Direct current 

DO - Directional gyro 

DRAFT - The depth of water the helicopter draws or 
requires to float. 

DRAG DIVERGENCY - Beginning of blade tip stall. 

DROOP - Characteristic built Into speed control for 
speed stability and load sharing. When in the gov­
erning range steady state Nt wUl decrease In pro­
portion to engine load at a fixed Nf setting. On this 
installation the droop Is 8.5% Nf from no load to full 
load conditions. 

DECAY - Loss of NR beyond droop, resulting from a 
power requirement In excess of power available. 

EXCESS BUOYANCY - Buoyancy In excess of that 
required to float. 

'F - Degrees Fahrellhelt 

FOD - Foreign object damage 

FPM - Feet per minute 

FT - Feet 

FT /MIN - Feet per minute 

GAL - Gallons 

GCA - Ground-controlled approach 

GSI - Glide slope Indicator 

GW - Gross weight 

HR - Hour 

HYDROSTATIC ROLL ANGLE - Angle of roll when 
helicopter Is on water • 

H-V - Height velocity 

JAS - Indicated airspeed 

IGE - In ground effect 

IN - Inches 

JNV - Inverter 

KTS - Knots 

KVA - Kllovolt-ampe~es 

v . 
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GLOSSARY OF TERMS AND ABBREVIATIONS (Cont) 

LA T - Latitude 

LB - Pound(s) 

LB/GAL - Pound per gallon 

LB/HR - Pound per hour 

LOAD FACTOR - A factor representing the ratio of 
weight or pressure of a specified load or force to a 
standard weight or pressure. The load factor may 
represent the ratio of the total weight of the heli­
copter to a weight or pressure Imposed by aero­
dynamic forces, Inertia forces, or ground effect. 

MAG - Magnetic slaved compass 

MAX - Maximum 

MEAN WATERLINE - The mean of the highest and 
-lowest waterline for a given set of conditions, 
gross weight, sea state, etc. 

MIN - Mlnutes/Mlnlmum 

MSL - Mean sea level 

Nf - Power turbine speed (rpm) 

Ng - Gas generator speed 

Nr - Rotor speed (rpm) 

OAT - Free air, ambient or outside air temperature 

OGE - out of ground effect (for the CH-3E, and 
HH-3E, this means hovering apprOximately 50 
feet wheel height or higher) 

P2 - Compressor Inlet total pressure 

Ps - Compressor discharge .pressure 

PRESS - Pressure 

PSI - Pounds per square Inch 

Q - Torque 

R/c - Rate of climb 

R/D - Rate of descent 

I RIGHTING MOMENT· A moment that tends to reo 
store the helicopter to a previous position after an 
angular displacement on water about one of its axes. 

RPM - Revolutions per minute 

SEA STATE - Condition of water surface In terms of 
wind, wave height, wave length, etc. 

vi Change 7 

SERVICE CEILING - Maximum altitude at which a 
rate of climb 100 FPM can be maintained. 

SL - Sea level 

STD DAY - standard day atmospheriC conditions 

T2 - Compressor Inlet air temperature 

OAT may be used In place of T2 In this manual as 
T2 Is not indicated In the cockpit. 

T5 - Power turbine Inlet temperature 

TAB - True airspeed 

TEMP - Temperature 

TOLD - Take off and landing data 

TOPPING - A procedure for adjusting engine fuel 
control to achieve engine performance at maximum 
operating limits. 

TORQUE - Turning force or moment. 

TORQUE POWER INDICATION - An Indication of 
power Input being delivered to the gear box by the 
engines. 

T RIM ANGLE - The angle at which the helicopter's 
hull reets on the water. 

UTI - Utility 

VA - Volt a1l?'peres 

VAC - Volts alternating current 

WATERLINE - The line of intersection between the 
surface of the water and the side of the helicopter 
hull when the helicopter Is afloat. 

WAVE LENGTH - The distance between two succes­
sive wave crests. 

Wf - Fuel flow 

Wf/P3 - Ratio of weight ·of fuel flow to be burned to 
compressor discharge pressure or amount of air 
available for combustion and cooling. 

WL - Water line 

XMFR RECT ~ Traneformer rectifier 

....b ~ -FlY"' - The reciprocal of the square root of density ,. 
ratio, at the appropriate density altitude. The 
greek letter sigma (en Is used to represent the 
density ratio. 
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NOTE 
HELICOPTERS EQUIPPED WITH AN AIR 
REFUELING PROBE ARE DESIGNATED 
HH·3E HELICOPTERS 

/ 

18FT liN. 

16 FT tiN. 

Ltr----r= 

STATIC GROUND LINE 

\ 
\ 

I 
/ 

CH3E 
& 

HH3E 

\ 

/ 
t------------60FT • IN. -------------..j 

r------------73FT .. ---------------l 
77F~~~----------------------------J PROBE EXTENDED 

STATIC DROOP NORMAL PLANE 

o 

7FT4IN. 
o o o o 

STATIC GROUHD LINE 1- I 

2 FT: 3 IN:

O FhN

• 

8 FT 0 IN. 

10 IN, 

I 
r-'7FT l1N.---I 
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Figure 1-1. Three View and Dimensions 
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SECTION I 
DESCRIPTION 
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UTILITY HYDRAULIC SUPPLY SYSTEM ••• 

FLIGHT CONTROL SYSTEM .............. . 

AUTOMATIC FLIGHT CONTROL SYSTEM 
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1-28 

1-41 

1-53 

1-53 

1-58 

The model CH-3E and HH-3E helicopters are manu­
factured by Sikorsky Aircraft, Division of United 
Aircraft Corporation, Stratford, Connecticut. Re­
fer to figure 1-2, Main Difference Table for dtffer­
ences between model helicopters. All model heli­
copters are designed for general purpose operations, 
and may be equipped for transport of cargo, personnel 
and litter patients, and air rescue and retrieval of 
ae~ial, targets. HH-SE, ~d some CHoSE helicopters 
are configured for, search and rescue and combat air­
crew recovery. SOme helicopters are equipped with 
titanium armor plate 'Which is installed for protection 
of the pilot, copilot, 'crewman, and vulnerable compo­
nents from small arms fire. Some helicopters are 
also equippel! with three M60 machine, guns. Gener­
al configuration is a single main rotor, twin turbine 
powered helicopter with amphibious cspabilitles. The 
fuselage is all metal, ,semimonQcoque type construc­
tion, and is composed of: the cockpit, the upper fuse­
lage, the aft fuselage, the pylon, and the lower fuse­
lage. The upper fuselage section contains the cargo 
compartment, the engine compartment, and the trans­
mission compartment. The cargo compartment may 
be entered thrQugh:the'personneldoor on the right 
side of the fuselage, or through the ramp. c=o 

;!?§11~ffl:ti~n~~: w:.et(r:W/f! 

INSTRUMENTS ....... ; ................. . 

CAUTION AND ADVISORY PANELS .••••••• 

LANDING GEAR SYSTEM ............... .. 

BRAKE SYSTEM ........................ . 

EMERGENCY EQUIPMENT ••••••••••••••. 

FIRE DETECTION SYSTEM .............. . 

FIRE EXTINGUISHER SYSTEM •••.•••••••• 

EMERGENCY EXITS ................... .. 

AUXILIARY EQUIPMENT ................ . 

1-61 

1-64 

1-64 

1-68 

1-68 

1-69 

1-70 

1-71 

1-72 

wide. aDd 8 feet hie1J. The cargo compartment is I 
'Capable of carrying 25 fully equipped troops or 15 
litter patients with two attendants. The cargo com­
partment Is olso equipped with tie-down rings and 
skids for transport of cargo. Two gas turbine engines 
are mounted side by side in the ~!rle, cO!\lparirhent 
which is located above the forward portion of the 
cargo compartment. The engine shafts eldene!' aft in-
to the main gear box which is located in the transmis­
sion compartment: The main rotor assembiy, ti> 
which the five rotor blades are attached, is 'splined 
to the ,!\lain gear box drive shaft. 4n auxUiarypower 
unit, used for checkout of eqUipment, cargo loading, 
and engine starting, is located aft of the maiJl gear 
box. The.u;t fuselage extends from the cargo com­
partment to the pylon. The lower fuselage' coritains 
the electronics-radio compartment in the forward 
section, the retractable nose gear, and two dual cell 
fuel tanks. SponsOn's are mounted'oneach side of the 
lower fuselage. The retractable main landing gear is 
mounted in the sponsons. The pylon is attached to the 
rear of the aft fuselage. A horiZorital stabiliZer Is 
mounted on theupper right-hand side of the pylon. 
The intermediate gear box is installed in the lower 
portion of the pylon with a shafteldending upward to 
the tail rotor gear box at the top of the pylon: The 
five.bladed tanrot,or is spUned to the taU rotor gear 

Change 7 1·1 
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box. FamUlarlty with the configuration of the heli­
copter may be obtained by referring to the exterior 
and Interior general arrangement !11ustrations at the 

beginning of this section, and the minimum turning 
radius and ground clearances diagram (figure 2-4) 
in section II. 

ITEM 

MISSION 

ARMOR PRO­
TECTION 

ARMAMENT 

AN/ALE-20 

GUNNERSICS 

AUXILIARY 
FUEL TANKS 

SELF SEALING 
MAIN TANKS 

MAIN DIFFERENCES TABLE 

MODEL CH-3E 

Transport of cargo and personnel, and 
retrieval of aerial targets. Provisions 
only are provided on 1m ~ for search 
and rescue and combat aircrew recovery 
configuration 

Provisions on 1m and II ~ 

Provisions on 1m and m~ 

No 

Provisions on 1m and ~ 

External auxiliary fuel tanks with 
provisions for Internal type. 

Installed on 1m ~ or helicopters 
modified by TCTO IH -3( C)C-
557 

RAPID FUEL DUMP· Installed on & 
ING SYSTEM 

GROUND PRESSURE Provisions on • 
AND Am REFUELING 
SYSTEM 

JE TTISONABLE Installed on II or helicopter 
WINDOW modified by T.O. 1H-3-525 

FIXED LANDING Provisions On • 
GEAR 

PASSENGERS AC- 25 seats or 15 litters 
COMMODATION 

NAVIGATION SET, 
RADAR 

AN/ARC-lOS RA.DIO 
BACK-UP SYSTEM 

ARC-44 FM RAIiIO 
SYSTEM 

Installed on • 

Installed prior to II not modified 
by T.O. 1H-3-655 

No 

MODEL HH-3E 

Search and rescue-combat aircrew 
recovery 

Pilot, copilot, crewman, and vul­
nerable mechanical components 

Three weapons stations are installed 
to protect helicopter on rescue mis­
sions 

Installed on helicopter modified by 
T.O.1H-3-646. 

An additional cabin Intercommunica­
tions station is provided for the left 
gunner. The crew chief's cable as­
sembly Is lengthened to permit ad­
ditional movement, and the rear 
ramp operator's cable assembly is 
lengthened to provide intercommunica­
tions when the gun is aHlring position 

External auxiliary fuel tanks. 

Installed 

Installed 

Installed 

Installed on III'~ or helicopters modi­
fied by T'. O • .1H-3-525 

Provisions on • 

'Provisions for seats or litters 

Installed on .. 

No 

Installed prior to III not modified by 
T. O. 1H-3-556 

Figure 1-2. Main Difference Table (Sheet 1 of 3) 
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ITEM 

VOH-IOI OMNI NAV­
IGA TION SYSTEM 

FM 622A RADIO 

VHF-101 IlADIO 
SYSTEM 

HF-I03SSB COM­
MUNCIATION SYS­
TEM 

CONTHOLLABLE 
~POT LIGHT (NOSI'~) 

HJo:SCUJo: IICllS'!' 

CAHGO SLING 

INImT VICTIM 
HESCU~~ PLATF'OHM 

lUNGS AND SUPPORTS 

WINDSlm:LDS 

WINDsnmLD WASIIF.H 

WINDSHIELD DI~­
FOGGING 

LOUDHAILER 

RESCUE FLOODLIGHT 

KB-18 STRIKE .. 
CAMERA 

AN/UPN-25 

T. O. IH-3(C)E-I 

MAIN DIFFERENCES T~BLE (Cant) 

,:' 
MODEL CH-3E 

Installed on m ~ or holicopters modi­
fied by T.O. IH-3-640!, 

Installed on III or h~l:icoPters' modi­
fied by 1'.0. 111-3-566 

Provisions prior to 1m not modified 
by 1'.0. IH-3-655. Installed on heli­
copters modified by T. O. lH-3-655 
and m~ 

Provisions prior to m 
Installed on H:J. 

Installed On H:J. or helicopters modi­
fied by T.O. 1Il-3-5q 

Opera.tes olcclrically ~rom winch 
located on the cargo c9mpartment 
floor and power reel mounted on 
removable truss outside pmisonnel 
door. The winch cable is re'eled \ 
through cable pulleys io the powe~ 
reel. III. , or helicot>ters n~~di ... \ 
fied by 1'.0. IH-3(C)Q-561, haVern 
externally mounted hydraullc'hqls 
winch above personne( door, w,Hh,' 
variable speeds, high :speeds, and 
continuous du ty 

i 
Standard cargo Sling r,rior to 1m . 
Low response cargo sling on 1lI~ 
or helicopters modified by 1'. O. tH-
3-533. ' 

Provisions on Ill" 

I j. 
, No 

i 
NOllshaUerproof glass prior to U:I . 
Shalterproof plastic all m. .. 
ProviFiiollR on m~ 

Provisions on m~ , installed on 
helicopters modified by T.O, 111-3-
566 

Installed On m. or helicopters modi­
fied by T. O. lH-3-520 

Installed On m. 
! 

Helicopters modified ~y TCTO IH-
3-577 

No 

MODEL HH-3E 

Installed on 61. or helicopters modi­
fied by 1'.0. 111-3-640 

Installed on fit- Or helicoptersl modi-, 
lied by T.O. lH-3-566 

installed 

I Installed 

Installed on m~ or helicopters modi­
fied by '1'.0. lH-3-511 

Ii~xtel'nally mounted hydraulic hoisl 
I winch above personnel door, with 

1
\ variable speeds, high speeds, and 

qOlltinuous duty 

I : 
It" , \ 

:i j 
I i 
I I 

I \ 
/LO\1l. l·'eSpOllSe cargo sling on m ... or 

l
i~~~iCOPters modified by '1',0. lH-3-

I Insta;~ed on 61· 
II 

Installed 

I ~hatterproof plastic 
I, 

I 

InAtallod 
i 

Installed 

I 1 " Install d on m~ or helicopters modi-

II 
\1 
I 

fied by 1'.0. IH-3-520 

Installed 

No 

Hellcop\ers modified by TCTO IH-3-
582 ' 

:1 

\ I ,! i 
: II , 

Figure 1-2. MalrrDlfferene.e:Table (Sh et 2 of 3)I'!' 
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MAIN DIFFERENCES TABLE (Cont) 

ITEM MODEL CH-3E 

KY-a8 SECURE SPEECH Helicopters modified by TCTO lH-3-
557 

MID-AIR RETRIEVAL 
SYSTEM \MARS) 

Helicopter modified by TCTO 
lH-3(C)E.511 

" -
T. O. lH-3(C)E-l 

MODEL HH-3E 

Helicopters modified by TCTO lH-3-
557 

Not installed 

),,', ,. : j 

. :', ,;; '{v:1i ,I,,;,.:, 
',:~1!'1~>n'<.~,';1 :",),,:) nd' 

r;, ',;.l.:Jg;J!Jm(~:j '\,h ',0" 

. '" li{f~,Gfh m'iJHHclJ:':' 
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FOREIGN OBJECT DEFLECTOR. 

Refer to the main difference table (figure 1-2) for 
aircrait on which inetalled. The purpose of the de­
flector is to inhibit ice or debris from entering the 
engines. A slight loss of power will result from 
its use. 

DIMENSIONS. 

Length. 

Maximum, main rotor blades 
extended 

Minimum, main rotor blades 
removed 

Height. 

Maximum to top of tail rotor, 
blade vertlcai 

static 

Kneeled 

Minimum, tail rotor blades 
removed 

Width. 

Minimum, main rotor blades 
removed 

Width. (Cont) 

Main rotor diameter 

Tail rotor diameter 

73 feet 0 inches 

60 feet 9 inches 

18 feet 1 inch 

20 feet 3 inches 

16 feet 1 inch 

17 feet 4 inches 

62 feet 0 Inches 

10 feet 4 inches 

Minimum Main Rotor Ground Clearance. 

(Tip clearance - forward sector) 

static 10 feet 1 inch 

Kneeled 7 feet 4 Inches 

Tail Rotor Ground Clearance. 

static 7 feet 9 inches 

Kneeled 9 feet 11 Inches 

Tail Pylon Ground Clearance. 

Static 6 feet 5 inches 

Kneeled 8 feet 0 inches 

Main landing gear tread. 13 feet 4 inches 

ENGINES. 

The CH-3E and HH-3E helicopters are powered by 
two General Electric T58-GE-5 (CT58-140-1) 

1-4 Change 7 

engines. The engines (figure 1-7) are the axial 
flow gas turbine turboshait type which incorporates 
the free power turhine principle. The T58-GE-5 
engine develops 1500 shalt hOrsepower. The 
~ikines are lUca:ma stde-hY-side above the cargo 
compartment, forward of the main gear box. Each 
engine contains the following major components; 
an axial-flow compressor, combustion chambers, 
a two-etage gas generator turbine, and a slngJe­
stage power turbine that Is Independent of the gas 
generator turbine. The gas generator consists of 
the compressor, annular combustor, and two-etage 
gas generator turbine. The free turbine principle • 
provides a constant free turbine speed output which 
results in a conetant rotor rpm. Variations in 
power requirements, to maintain constant free tur­
bine speed, are accomplished by automatic increas-
es or decreases in gas generator speed. A hydro­
mechanical fuel metering unit provides maximum 
engine performance without exceeding safe engine 
operating limits. In the normal operating range, 
engine speed is selected by positioning the speed 
selector. The integrated fuel control system de-
livers atomized fuel in controlled amounts to the 
combustion chamber. Flow of fuel and air through 
the combustion chamber is continuous and once the 
mixture is ignited, combustion is self-sustained. 
Changes in air pressure, air temperature, humidity, 
helicopter velocity, and rotor operation, all affect • 
engine performance. The engine fuel control sys-
tem automatically maintains selected power tur-
bine speed by changing fuel flow to increase or de­
crease gas generator speed as required, thus re­
gulating output power to match the load under 
changing conditions. 

COMPRESSOR. 

The ten etage compressor consists of the compress­
or rotor and Sintor. The compressor rotor Is sup­
ported by the front frame section and compressor 
rear frame section. The etator Is bolted between 
the front frame section and compressor rear frame'. 
The primary purpose of the compressor Is to com­
press air for combustion. Ambient air enters 
through the front frame and Is directed to the com­
pressor inlet, passes through ten etages of com­
pression, and Is directed to the combustion chamb-

ers.~~~; 
to prenpt stan of the cpm. 
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COMBUSTION CHAMBER. 

In the combustion chamber, fuel is added to the 
compressed'ilir and Ignited, caUSing a rapid ex­
pansion of gases toward the gas generator turbine 
section. As the air enters the combustion section, 
a portion goes into the combustion chamber where 
it Is mixed with the fuel and Ignited. The remain­
Ing air fotms a blanket between the outer com­
bustion casing and the COinbustlon liner (5, figure 
1-7) for cooling purposes. once combustion Is 
started by the two Igniter plugs, it is self-sustaln-
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3 

4 

36 

35--:-__ ~ ____ !.;.r 
3~----~---------f~ 

1. STABILIZER 
2; TAIL ROTOR 

31 
30 

3, TAil ROTOR GEAR BOX COOLING AIR INLET 
4. TRANSMISSION ACCESSORIES COOLING AIR OUTLET 
6. MAIN ClEAR BOX COOLING AIR OUTLET 
6. MAIN ROTOR 
7. MAIN GEAR BOX COOLING AIR INLET 
B. ENGINES 
9. ENGINE STARTER 

10. FOREIGN OBJECT DEFLECTOR 
11. PITOT TUBES 
12. WINbS'UELO WIPERS 
13. BATTERY VENTS 

··t4. CONTROLLABLE SPOTLlGHT'AND BATTERY ACCESS DOOR 
16. ELECTRONICS COMPARTMENT ACCESS DOOR 

'16 AIR REFUELING PROBE '17: TRUE AIR SPEED TEMPERATURE SENSOR 
18. DC EXTERNAL POWER RECEPTACLE 
19. AC EXTERNAL POWER RECEPTACLE 

*20. PRESSURE REFUELING ADAPTER 
21. PERSONNEL ODOR SAFETY STRAP 
22. RESCUE HOIST 
23. PERSONNEL DOOR 
24. ENGINE ACCESS AND SERVICE PLATFORM 
215. INTERNAL AUXILIARY FUEL TANK FILLER CAP 

'26. EXTERNAL. AUXILIARY FUEL TANK 
27. MAIN LANDING GEAR 

'28. SPONSON PYLON 
'29. SPO!'ISON-POSITION LIGHT 

17 
16 

·30. EXTERNA~ AUXILIARY FUEL TANK fiLLER CAP 
31. SPONSON 
32. TRANSMISSION ACCESS I'NO SERVICE PLATFORM 
33. ALTERNATE LANDING GEAR SYSTEM AIR BOTTLE 
134. ACCESS PANEL 
36. OIL COOLER ACCESS DOOR 
36. RAMP 
37. INTERMEDIATE GEAR BOX COOLING AIR OUTLET 

NOTE 

516777 (Rli 
ITEMS MARKEe * DENOTE 'CH--3E HELICOPTERS 
•• OR HH-3E HELICOPTERS . 

o Figure 1 ~3. General Arrangement Exterior Di8.gJ'am (T~ical) 
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1-6 

1. PILOT'S COMPARTMENT 
2. PILOT'S COMPARTMENT RELIEF TUBe 
3. HOT CUP INSTALLATION 
4. CREWMAN'S SEAT 
5. CREWMAN'S SAFETY HARNESS 
6. TWO SIX MAN LIFE RAFTS (PROVISIONS) 
7. EMERGENCY EXIT LIGHT 
8. FIRST AID KIT 
9. APU ACCUMULATOR (SINGLE ACCUMULATOR) 

10. AUXILIARY POWER UNIT 
11. APU HAND PUMP, GAGE AND PUMP 
12. TWENTY-MAN LIFE RAFT (PROVISIONS) 
13. CANTEEN PRQVISIONS 
14. HEATER COMPARTMENT 
15. AFT RAMP 
16. FIRE EXTINGUISHER 
17. CARGO COMPARTMENT RELIEF TUBe 
18" FORWARD RAMP 
19. LITTERS 
20. TROOP SEATS 
21. CARGO RESCUE WINCH (CH.3E HELICOPTERS 

PRIOR TOlD) 
22. BATTERY 516778 (Rl) 

Figure 1-4. General Arrangement Interior Diagram (Typical) 



1. I.e NON·ESSENTIAL CIRCUIT BREAKER PANEL 
2. ENGINE CONTROL QUADRANT 
1 OVERHEAD SWITCH PANEL 
4. OVERHEAD DC CIRCU1'f BREAKER PANEL 
5. PilOT'S COMPARTMENT DOME LIGHT 
6. Ae ESSENTIAL CIRCUIT BREAKER PANEL 
7. ROTOR BRAKE LEVER 
8. PILOT'S SPOTLIGHT 
9. MAGNETIC COMPASS 

10. PILOT'S CYCLIC STICK 
II. PARKING BRAKE HANDLE 
12. NOSE WHEEL LOCK HANDLE 
13. PILOT'S COLLECTIVE PITCH LEVER 
14. PILOT'S TAIL ROTOR PEDAL ADJUSTMENT KNOB 
15. PILOT'S WINDOW EMERGENCY RELEASE HANDLE 
16. PILOT'S TOE BRAKES 
17. PILOT'S TAil ROTOR PEDALS 
18. PilOT'S SEAT 
19. PILors RADIO CONSOLE 

T. o. lH-3(C)C-l 

20. PILOT'S SHOULDER HARNESS LOCK LEl,(fR 
21. COPILOT'S SEAT HEIGHT ADJUSTMENT LEVI!::R 
22, COPILOT'S SEAT FORWARD AND AFT ADJUSTMENT LEVER 
23. COPILOT'S RADIO CONSOLE 
24. COPILOT'S SEAT 
25. ALTERNATE LANDING ~EAR HANDLE 
26. COPILOT'S COLLECTIVE PITCH LEVER 
27. COPILOT'S TAIL ROTOR PEDALS 
28. COPILOT'S WINDOW EMERGENCY RELEASE HANDLE 
29. COPILOT'S TAIL ROTOR PEDAL ADJUSTMENT KNOB 
30. COPILOT'S TOE BRAKES 
31. COPILOT'S CYCLIC STICK 
32. COCKPIT CONSOLE 
31 INSTRUMENT PANEL 
34. COPILOT'S SCROLL CHECK LIST 
3S. COPILOT SPOT LIGHT , 
36. FREE AIR TEMPERATURE GAGE 
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Figure 1-5. Pilot's Compartment CH-3E (Typical) 
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33 

32 

31 

30 

29 

28 

21 

26 

25 

23 

22 

21 

1. AC NON-ESSENTIAL CIRCUIT BReAKER PANEL 
2. ENGINE CONTROL QUADRANT 
3. OVERHEAD SWITCH PANEL 
4. OVERHEAD DC CIRCUIT BREAKER PANEL 
5. PILOT'S COMPARTMENT DOMI: LIGHT 
6. AC ESSENTIAL CIRCUIT BREAKeR PANEL 
7. ROTOR BRAKE lr-eVER 
8. PILOT'S SPOTLIGHT 
9, MAGNETIC COMPASS 

10. PILOT'S CYCLIC STICK 
11. PARKING BRAKE HANDLE 
12. NOSE WHEEL LOCK HANDLE 
11 PILOT'S COLLECTIVE PITCH LEVER 
14, PILOT'S TAIL ROTOR PEDAL ADJUSTMENT KNOB 
15. PILOT'S WINDOW EMERGENCY RELEASE HANDLE 
16. PILOT'S TOE BRAKES 
17. PILOT'S TAIL ROTOR PEDALS 
18. PILOT'S 51;:AT 
19. PILOT'S RADIO CONSOLE 

12 

13 

4 

15 

~~_-1f-=-_-16 
~~~:::---H-~---11 

'<E:=-----18 

19 

20. PILOT'S SHOULO.ER HARNESS LOCK LEVER 
21. AUXILIARY r:UEL TANK MANUAL RELEASE HANDLE 
22. COPILOT'S SEAT HEIGHT ADJUSTMENT LEVEl.. 
23. COPILOT'S FORWARD AND AFT ADJUSTMENT LEVER 
24. COPILOT'S RADIO CONSOLE 
25. COPILOT'S SEAT 
26. ALTERNATE LANDING GEAR HANDLE 
27. COPILOT'S COLLECTIV.E PITCH LEVER 
28. COPILOT'S TAIL ROTOR PEDALS 
29. COPILOT'S WINDOW EMERGENCY RELEASE HANDLE 
30. COPILOT'S TAIL ROTOR PEDAL ADJUSTMENT KNOB 
31. COPILOT'S TOE BRAKES 
32. COPILOT'S CYCLIC STICK 
33. COCKt:tIT CONSOLE 
34. INSTRUMENT,PANEL, 
35. COPILOT'S SCROl;.L CHECK LIST 
36. COPILOT SPOT LIGHT 
37. PRESSURE REFUELING CONTROL PANEL. 
38. FREE AIR TEMPERATURE GAGE 
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Figure 1-6. Pilot's Compartment-HH-3E (Typical) 
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ing. After the air has been expanded and increased 
in velocity by combustion, it is passed through the 
first-stage tnrbine wheel of the gas generator tnr­
bine (6, fignre 1-7). 

GAS GENERATOR TURBINE. 

The two-stage ;s generator turbine (6, figure 
1-7) is the rota ng componeni Which 18 coupled 
directly to the compressor. It extracts the re­
quired power from the exhaust gases to drive the 
compressor. The turbine nozzles that comprise 
the stator blades direct the exhaust gases to the 
tnrbine wheels. 

POWER TURBINE. 

The power tnrbine (7, fignre 1-7) is bolted to the 
rear flange of the second stage tnrbine casing. The 
engine utilizes the free tnrbine principle in which 
engine output power is provided by 
bine 

power gase s which are directed to it by 
the gas generator tnrbine nozzles. Within the nor­
mal operating range, power tnrbine speed may be 
maintained or regnlated independent of output 
power. This principle aiso provides more rapid 
acceleration because of the availability of high 
engine torque at low output speeds. 

GAS GENERATOR SPEED (Nil). 

Gas generator speed (N g) is primarily dependent 
upon fuel.flow and is mOnitored by the engine fuel 
control unit. The principal purpose of mOnitoring 

gas generator speed is to control accelerati: ~d 
deceleration characteristics, preunt ovet&Ce , 
and establish a minimum idle setting. Gas gen­
erator speed controls mass airflow pumped through 
the engine and, consequently, the power available 
to the power tnrbine. 

FREE POWER TURBINE SPEED (Nf). 

~e:;~ower tnrbine speed !f£ is dependent upon 
e gl It:: v tt 61 iilP\lt iiiait ,88i and rotor load. 
The principal plirpose of mOidlOl lng power turbine 
speed is to regnlate fuel flow to maintain an essen­
tially constant power tnrbine speed for a given en­
gine control input shaft position. 

ENGINE FUEL SYSTEM. 

The engine fuel systems (flgnre 1-9), one for each 
engine, consist of an engine-driven pump, a dynam­
ic filter, a fuel control unit, a static filter, an oil 
cooler, a flow divider, and a fuel manifold and 
associated 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 
divider connected directly to the fuel manifold on 
the engine. For normal flight, rotor speed Is se­
lected by pOsitioning the speed selectors and the en­
gine fuel controls will meter fuel to maintain the se­
lected rotor speed. 

Enlline-Drivltn fuel Pump. 

S 16785 (Rl) 

Figure 1-11. Collective Pitch Lever Grip 
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ment type gear pump and a centrifugal boost pump, 
is built into a single housing. Powex' for each PImp 
is furnished from the engine accessory drive sect­
ion by means of a splined shaft. This shaft drives 
the fuel pump and simuU:a:neously acts as a link to 
transmit gas generator speed information to the 
engine fuel control unit. 

Englno Fuol 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 
combustion chambers, based on information received 
from the computing sections. The metering 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 overtemperature, rich or lean blowouts, governs 
gas generator idle and maximum speeds, and 
schedules inlet guide and stator vane positions to 
provide optimum compressor performance. 

SPEED SELECTORS (ENGINE SPEED SELECTOR LIVERS). 

Two engine speed selector levers (speed selectors) 
marked, NUMBER 1 ENGINE and NUMBER 2 EN­
GINE, are located on the overhead engine control 
quadrant (figure 1-10). Marked positions on the 
overhead quadrant are SHUT-OFF, GRD IDLE, MIN 
GOV, and 100% SPEED. The speed selectors are 
connected directly to the fuel stopcock and indirectly 
to the fuel metering valve in the fuel control unit. 
When the speed selectors are in the SHUT-OFF posi­
tion, fuel flow to the fuel nozzles is stopped by means 
of a stopcock that prevents fuel from enterill! the 
combustion chambers. The stopcock is open when­
ever the speed selector is 6 degrees or more from 
the SHUT-OFF pOsitiolfand is closed when the speed 
selector is ~ less from the SHUT-OFF 
position. The llRD IDLE position schedules fuel 
flow to produce a gas generator speed of approx­
imately 56% N g. Gas generator idle. speed will vary 
with Inlet air temperature. A limit stop at GRD IDLE. 
prevents inadvertent retarding of the speed selectors 
below the idle speed of the engines. The speed se­
lectors may be retarded from the limit stop by ex-

a downward and rearward pressure on the 
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lective pitch stick grip to provide accurate speed 
changes and engine synchronization, when desired. 
This is accomplished by mOving the switches forward 
or aft. After rotor engagement, and with the speed 
selectors in the governing range (at or forward of the 
MIN GOV position), any force attempting to slow the 
rotor or transmission system, such as increases in 
collective pitch, will be sensed by the fuel control 
unit which will attempt to maintain constant rpm by 
increasing power. The "peed ReJectors wust he 
WAged '0 the GHD IPI,E or smIT OFF position be_ 
fore aPPlying the roto» ~pa.k8, '91' R91'IRAI wiant dw'm. 

ENGINE SPEED TRIM SWITCHES (lEEPER TRIM 
SWITCHES). 

The engine speed trim switches (beeper trim switch­
es), located on each collective pitch lever grip (fig-

i~:Wl;:~e:!e,:a1n:9A;no;:: ==n!jroo~.e 
switches are marked ENG TRlM, 1 and 2, + (piUS) 
and - (minus). The switches provide electrical 
power to actuators in the overhead control quadrant 
which are connected to the speed selectors. The 
speed selectors are positioned by the actuators for 
adjustment to the desired power turbine speed. 
Moving the ENG TRIM switches forward will cause 
increases in power turbine speed and mOving the 
switches aft will cause decreases in power turbine 
speed. When the desired power turbine speed is at­
tained, the switches are released and will return to 
the spring-loaded center pOSition. The ENG TRIM 
switches receive electrical power from the dc essen­
tial bus through circuit breakers, under the general 
heading ENGINE and marked SPEED TRIM, l-ENG-
2, located on the center overhead dc circuit breaker 
panel. . 

NOTE 

EMERGENCY FUEL CONTROL LEVERS. 

Two emergency fuel control levers, one for each en­
gine, marked EMER FUEL CONTROL, are located 
on each side of the engine control quadrant (figure 
1-10). The emergency fuel control levers operate 
independently and are \u,ed In Ca fift gr fuAI contrR} 
unit failuEp. Each emergency fuel control lever has 
'j569idve open and close stops and is connected direc­
tly by a flexible cable and linkage to the main meter­
ing valve in each engine fuel control unit. The pri­
mary function of the emergency fuel control lever is 
to manually override the automatic features of the 
fuel control. This may become necessary under 
sO,me starting situations and during any fuel control 
malfunction that causes erratic engine operation. 
The emergency fuel control lever must be used with 
extreme caution as it has a positive influence on 
fuel flow and misuse can cause engine overspeed or 
overtemperature. The lever is mechanically con­
nected to a cam within the fuel control which contacts 
the fuel metering valve. The Initial position of the 
fuel metering valve Is dependent upon the automatic 
features of the control as established by the setting 
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Figure 1-12. Starting System Diagram 

of the speed selector. The cam, when actuated by 
advancing the emergency fuel control lever, con­
tacts the fuel metering valve. Once contact is estab­
lished, further advancement of the emergency fuel 
control will manually control fuel flow, which in 
turn, regulates engine power output. At high power 
settings considerable "dead band" travel will normal­
ly be encountered before the emergency fuel control 
contacts the metering valve lever. This will be felt 
as a slight restriction in control movement. When 
this is felt. the control will be very sensitive, and 
car~ should be taken not to exceed T5 and Ng red 
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lines. The emergency fuel control is unable to re - • 
duce the position of the metering valve below that 
called for by the speed selectors. Control below 
this point will depend upon the type of malfunction 
encountered. In all Instances of emergency fuel con- • 
trol operation. it must be remembered that the speed 
selectors must not be retarded beyond the GRD IDLE 
position. The fuel stopcock is located downstream of 
the valve and is actuated the selec-
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STARTING SYSTEM. 

Each engine starting system (fignre 1-12) Is equIp­
ped with an electric starter, located on the front 
frame section of the engine. In addition, each sys­
tem is equipped with a start bleed valve. The 
start bleed valve is automatically opened during the 
starting cycle, to direct air overboard to reduce 
back pressure in the compressor and lessen the 
possibility of engine stall, and closes after the 
starter bas been de -energized (approximately 45 to 
53%). The valve bleeds off approximately 6.7% of 
the compressor discharge air flOW, reduces the 
starter drag, and allows the gas generator speed to 
increase faster. Engine starts are accomplished by 
placing the speed selector in the SHUT-OFF posi­
tion" placing the IGNITION switch in the NORM posi­
tion, and depreSSing the starter button on the engine 
speed selector. Power from the essential dc bus 
flows through the starter button and ignition switch 
to the ignitors. Power also flows through the starter 
button and the starter relay coil to ground, ener­
gizing the starter relay. With the relay closed, power 
is supplied to the starter motor and the start bleed 
valve. When the starter button is released, a holding 
circuit in the starter relay, powered through the abort 
switch, holds the reiay contacts closed until the 
starter amperage falls below 100 + 15 amperes. With 
the starter in operation, the speed'selector may be 
advanced to the GItD IDLE position to supply the 
necessary fuel to the engine. After engine lite-off, 
starter amperage falls below 100 + 15 amperes and 
the starter relay drops out. This-cuts off power to the 
starter motor and ignition unit. A start may be aborted 
prior to engine lite-off by pulling down on the speed 
selector. This opens the normally closed abort 
switch on the quadrant and de-energizes the starter 
relay coil. Power for the control circuit of the 
starter and ignition system is supplied by the essent­
ial dc bus at 28 volts dc through the engine starter 1-
ENG-2 circuit breakers on the circuit breaker panel. 
The starter bas a duty CYCle 1j rotted to 39 se§vJ.lds 
continuous cranking, a minimum cooling period of '3 
minutes between stl<rt attempts, and a maximum of 
three start attempts in any 30 minute period. Before 
the starter can be energized, the APU must be 
operating or external power applied, or the battery 
switch ON. The engine may be motored by using the starter 
with the ignition switches off. 

Startor Bunon •. 

A starter button is located on each speed selector. 
The starter Is energized b:l'ltotding the engine speed 
selector In SHUTcQFF pOSition and momentarily de­
pressing the starter bUtton, which energizes the 
starter relay and completes the circuit to the start­
er. After the engine starts and the starter elect­
rical power load decreases, the starter dropout 

~ relay automatically disengages the electrical power 
, to the starter. During the engine start, starter 

d - t normall occurs between 45 to % N . 
The starter mo or amperage drops low that re­
quired to hold the starter relay in the closed posi­
tion and causes the relay'to drop-out and de-energize 
the starter and Ignition systems. Starter drop-out 
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can be noted by the magnetic compass swinging to 
its original heading and the loadmeters being ener­
gized. The starter control system receives elect­
rical power from the dc essential bus through cir­
cuit breakers, under the general heading ENGINE 
and marked STARTER, 1-ENG-2, located on the 
overhead dc circuit breaker panel. 

Startor Abort Switch. 

The starter abort switch, located In the engine con­
trol quadrant (figure 1-10) and actuateo ~g 
speed selector !~Wn, provides the means abort 
9 endne start jon to Bft.ai Ute_off. e a rt 
switch Interrupts electrical power for Ignition and 
de-energizes the starter relay. 

IGNITION SYSTEM. 

Each engine Ignition system, mounted on the engine, 
consists of a capacitor-discharge Ignition unit, two 
ignitor plugs', and a control circuit. The system 
provides Ignition for starting only; during engine 
operation, the flame In the combustion chamber Is 
self.sustaining. The system is controlled by a three·posltion 
switch mounted on the overhead switch panel. When the 
switch is in the NORM pOSition, the ignition unit operates 
in conjunction with the starter. When gas generator speed 
increases and the starter power load decreases, the auto· 
matlc drop·out disengages both the starter and Ignition 
system and combustion is self·sustained. The ignition 
system operates on current from the de essential bus 
through the starter controi system. 

Ignition Swltcho •• 

An Ignition Switch, one for each engine, located on 
the overhead switch panel (figure 1-13), marked 
IGNITION, 1-ENG-2, has marked positions TEST, 
OFF, and NORM. When the switch Is, In the NORM 
position with the starter engaged, the ignition unit 
Is energized. Holding the switch in the spring-load­
ed TEST position energizes the Ignition unit only. 
The TEST pOSition is used without the starter to test 
the Ignition circuit during ground operations only. 
When the switch is placed In TEST pOSition, a click­
Ing noise can be heard. When the switch Is in the 
OFF pOSition, the ignition unit Is ,de-energized. 
The speed selector must be in the SHUT·OFF position before 
the starter and ignition systems cailb. energiZed. 

TORQUEMETERS. 

Two torquemeters (2 and 21; figure 1-14), one for 
the pilot and one for the coptlGt, are located on the 
Instrument panel. Eachdual.;polnter Indicator mark­
ed PERCENT TORQUE,conWniitwopointers, 
marked 1 and 2, which jndl:cate' input torque in per­
cent of maximum engine powe'l',QUtput of each engine. 
The electrlc!!:lly acti:(a1;ed'tort/llemeter dials, calib­
rated In percenHorijUe,a;te '~aduated In Increments 
of 5 percent froll\'Oto 150," The torquemeters op~ 
erate on 26 volts ac'and are'protected by circuit 
breakers, marked lENO 2'J;'ORQUE SENSOR, lo­
cated on the ac $'sl>entialci:rllult breaker panel. The 

/ 
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torquemeters indicate the amount of torque being ap­
plied to the main gear box by the engines. This 
knowledge serves two purposes; one, to prevent 
overstressing the gear box, and two, to monitor the 
power output of the engines. The torque sensing 
cells are located In the main gear box and are hydro­
mechanical in nature, sensing any shift In the helical 
gear at the input from each engine. Oil pressure 
within the cells are sensed by pressure transmitters 
and transmitted electrically to the torquemeters. 

ENGINE GAS GENERATOR (Na) TACHOMETIRS. 

Two engine gas generator tachometers (13 and 16, 
figure 1-14), one for each engine, are located on the 
Instrument panel and Indicate the speed of the gas 
generator in percent of total rpm (Ng). Each tachom­
eter has two dials and pOinters. The outer dial and 
pointer indicates gas generator speed from zero to 
100 percent, increments of two percent. The small 
vernier dial and pOinter, located in the upper left­
hand position of the tachometer, indicates gas gen­
erator speed from 0 to 10, in increments of 1 per­
cent. The gas generator tachometer-generator is 
driven by the engine oil pump shaft. The electrical 
power produced by the gas generator tachometer­
generator is proportional to gas generator rpm (100% 
Ng=26300 gas generator rpm). 

Nf AND Nr TRIPLE TACHOMETERS. 

Two triple tachometers (1 and 22, figure 1-14), one 
for the pilot and one for the copilot, are located on 
the instrument panel. Each tachometer contains 
three pointers; the pOinters marked 1 and 2 indicate 
the power turbine speed (Nf) of the No. 1 and 2 en­
gines, respectively, and the pointer marked R in­
dicates the main rotor rpm. The engine tachometers 
are powered by their own tachometer-generators 
which are driven by the power turbine through a flex 
cable, which is routed to the fuel control on which 
they are mounted. The main rotor tachometer is 
powered by its own tachometer-generator, located 
on the accessory section of the gear bOX, and driven 
by the accessory gears. The tachometers are read 
in percent of total rpm (100% Nf = 18,966 power tur­
bine rpm and 100% Nr = 203 rotor rpm). 

POWER TURBINE INLET TEMPERATURE (TS) 
INDICATORS. 

Two power turbine inlet temperature indicators (12 
and 17, figure 1-14), marked PWR TURB iNLET 
TEMP, are located on the instrument panel. The 
indicators are graduated in degrees Centigrade and 
operate from thermocouples, located forward of the 
power turbine in the second-stage turbine casing on 
each engine. The indicators are normally powered 
by 115 volts ac from the ac essential bus, through 
circuit breakers, marked TURBiNE iNLET TEMP 
1-ENG-2, located on the ac essential circuit breaker 
panel. However,when the ac essential bus is not 
energized, the indicators are powered by 115 volts 
ac from the inverter. The pilot has no direct control 
for regulating the power turbine inlet temperatures; 
ljowever, llmited control for lowering these temp­
eratures can be achieved by reducing collective pitch 
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or power demand. The maximum power turbine in­
let temperature is Indirectly controlled by the gas 
generator maximum speed adjustment of the fuel con­
trol. 

ENGINE OIL PRESSURE INDICATORS. 

Two engine oil pressure indicators (15 and 39, figure 
1-14), one for each engine, are located on the In­
strument panel. The indicators are powered by 26 
volts ac from the inverter bus and are protected by 
circuit breakers, marked OIL PRESS 1-ENG-2, lo­
cated on the essential circuit breaker panel. Pres­
sure is indicated in psi. 

ENGINE OIL TEMPERATURE INDICATOR. 

Two engine oil temperature indicators (40 and 42, 
figure 1-14), one for each engine, are located on the 
instrument panel. The engine oil temperature bulb, 
located on each oil inlet line transmits indications 
to the respective temperature indicators. The in­
dicators are powered from the dc essential bus and 
are protected by circuit breakers, marked OIL TEMP 
1-ENG-2, located on the overhead dc circuit breaker 
panel. Temperature is indicated in degrees Centi­
grade. 

PUEL PLOW INDICATORS. 

Two fuel flow indicators (14 and 18, figure 1-14), 
calibrated in pounds per hour, are located on the in­
strument panel. The fuel flow indicators provide in­
dication of the fuel consumption of the engines and 
operate on electrical power from the ac essential bus 
bus, throilgh circuit breakers, marked FLOW 1-
ENG-2 and under the general heading FUEL, located 
on the ac essential circuit breaker panel. 

ROTOR SYSTEMS. 

The rotor systems consist of a single main rotor and 
an anti-torque tall 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 a 
assembly, mounted directly above the main gear 
bOX, consists of a hub assembly and a swashplate 
assembly. The hub assembly, consisting of five 
sleeve-spindle assemblies and five hydraullc damp­
ers 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-splindle 
assemblies which permit each blade to flap verti­
cally, hunt horizontally, and rotate about their span­
wise axiS, to change the angle of incidence. Anti­
flapping restrainers limit the upward movement of 
the blades caused by wind pressure and droop stops 
limit the downward position of the blades. Both are 
in operation when the blades are stopped or turning 
at low speed. When speed is increased to approxi­
mately 25 percent (50 rpm) rotor speed, centrifugal 
force automatically releases the anti-flaping re-

• 
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FIgure 1-13. Overhead Switch Panel and Engine Control Quadrant (Typical) 
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1. COPILOT'S TRIPLE TACHOMETER 
2. COPILOT'S TORQUE METER 
3. COPILOT'S RADAR ALTIMETER 
4. COPILOT'S AIRSPEED INDICATOR 
S. COPILOT'S ATTITUDE INDICATOR 
6. COPILOT'S VERTICAL VELOCITY INDICATOR 
7. COPilOT'S ALTIMETER 
8. FORWARD TANK FUEL QUANTITY GAGE 
9. FUEL QUANTITY GAGE TEST SWITCH PANEL 

10. AFT TANK FUEL QUANTITY GAGE 
II. FUEL MANAGEMENT PANEL 
12. NO. 1 ENGINE PCM'ER TURBINE INLET 

TEMPERATURE (TS) INDICATOR 
13. NO. 1 ENGINE GAS GENERATOR (Ng) TACHOt.tETER 
14. NO. I ENGINE FUEL FLOW INDICATOR 

15. NO. 1 ENGINE OIL PRESSURE INDICATOR 
16. NO. 2 ENGINE GAS GENERATOR (Ngl TACHOMETER 
17. NO. 2 ENGINE POWER TURBINE INLET 

TEMPERATURE (T s> INDICA TOR 
18. NO. 2 ENGINE FUEL FLOW INDICATOR 
19. CAUTION LIGHT PANEL 
20. FIRE WARNING LIGHTS ANO TEST SWITCH PANEL 
21. PILOT'S TORQUE METER 
22. PILOT'S TRIPLE TACHOMETER 
23. MASTER CAUTION LIGHT 
24. PILOT'S AIRSPEED INDICATOR 
25. PILOT'S RADAR ALTIMETER 
26. PILOT'S ATTITUDE INDICATOR 
27. PILOT'S BEARING, DISTANCE, HEADING INDICATOR 
28. PilOT'S ALTIMETER 

S 16788.1 (R 1) 

Figure 1-14. Instrument Panel (Typical) (Sheet 1 of 2) 
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'R, PILOT'S VERTICAL VELOCITY INDICATOR 

30. PILOT'S CLOCK 

*31. PILOT'S VOR/TACAN SELECTOR SWITCH 

32. PILOT'S TURN RATE SWITCH 

33. PILOT'S BOHI POINTER IDENTIFICATION DECAL 

34. PILOT'S AFCS INDICATOR 

35. PILOT'S COURSE INDICATOR 

36. CHECK OFF LIST 

37. ADVISORY LIGHT PANEL 

"'38. VELOCITY STEERING INDICATOR 

39. NO.2 ENGINE OIL PRESSURE INDICATOR 

40. NO.2 ENGINE OIL TEMPERATURE INDICATOR 

41. TRANSMISSION OIL PRESSURE INDICATOR 

42. NO.1 ENGINE OIL TEMPERATURE INDICATOR 

43. DELETED 
44. TRANSMISSION OIL TEMPERATURE INDICATOR 

,. 45. OF RANGE SWITCH 

46. NO.2 LOAD METER 

47. PRIMARY HYDRAULIC PRESSURE INDICATOR 

48. AUXILIARY HYDRAULIC PRESSURE INDICATOR 

49. UTILITY HYDRAULIC PRESSURE INDICATOR 

50. LOAD METER IDENTIFICATION PANEL 

51. NO.1 LOAD METER 

52. VOLTMETER SELECTOR PANEL 

53. DC VOL TMETER 

5.4. COPILOT'S CLOCK 

*55. COPILOT'SvORITACAN SELECTOR SWITOi 

56. COPILOT'S TURN RATE SWITCH 

57. COPILOT'S BOHI POINTER 

IDENTIF !CATION PANEL 

58. COPILOT'S BEARING, DISTANCE, 
HEADING INDICATOR 

59. COPILOT'S AFCS INDICATOR 

fIJ. COPILOT'S COURSE INDICATOR 

.. ON ALL CH·3E HELICOPTERS MODIFIED BY T.O. lH·3(C)C·555, m ~ AND ALL HH·3E HELICOPTERS . 

• * ON CH·3E HELICOPTERS m" AND ALL HH·3E HELICOPTERS 

Figure 1-14. Instrument Panel (Typical) (Sheet 2 of 2) 

S 16788.2 (R1) 
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:t:~. The draao st01)S release at w?ptOx:jmateJ¥ 
Z§~J!§,g rpm) rotor ~peed. The hydraul1c dampers 
minimize lruntlng 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 rotor blades are of the pressurized spar type, 
identified as BIM® blades. The blades are con­
structed of aluminum 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 basically consists of a hollow 
extruded a.).uminum spar pres§Uri;ed with pitrogep. 
25 aluminum blade pocKets, an aluminum tip cap, 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
mulation of moisture Inside the blade. Each blade 

hub assemblies are equipped with a bifilar absorber 
assembly to reduce fatigue stress and Improve the 
overall vibration comfort level throughout the heli­
copter. The blfllar absorber assembly, secured to 
the main rotor hub, consists of a five pointed, star­
Shaped, aluminum forging with a seventeen-pound 
weight attached to each star point. Each weight is 
enclosed by a fairing to reduce drag. 

I~ 

is balanced statically and dynamically within toler-
ances that permltlddivldual of the 
blades. In is stenciled 
on each for blade 

!?'~~~b~:~~ assignment of ~ 
t Is at time of manufacture 
or overhaul. The swashplate assembly consIsts of . j 
an upper (rotating) swashplate driven by the rotor hub, 
and a lower stationary swashplate secured by a . 
scissors assembly to the main gear box to prevent 
rotation. Both swashplates are mounted on a ball­
ring and socket assembly which keeps them parallel 
at all times, but allows them to be tilted, raised, or 
lowered Simultaneously by components of the main 
rotor flight control system that are connected to 
arms on the lower stationary swashplate. Cyclic 
or collective pitch changes, introduced at the station­
ary swashplate, are transmitted to the blades by 
linkage on the rotating swashplate. The main rotor 

ROOT POCKET 

• 

Should an object (door, window, in­
spection panel, etc.) be inadvertently 
lost during flight, land at the nearest 
suitable landing area If a vibration Is 
experienced, or at the nearest air­
field If a vibration Is not experienced, 
and Inspect the mall) and tall rotor 
systems. Possible damage may not 
be felt in the controls or be visually 
detected with rotors turning. 

11M (Blade Inapectlon Method) Indlcaton. 

A cylindrical BIM indicator (figure 1-15) is located 
In the back wall of the spar of each main blade and 
an air valve Is located In the root end plate of the 
blade. The pressure Indicator has a transparent 
cover through which a color Indication can be ob­
served to determine blade serviceability. The Indi­
cator compensated for temperature changes, compares 
a reference pressure built Into the indicator with the 
pressure In the blade spar. When the pressure In the 
blade spar Is within the required service limits, Indi­
cating the blade is serviceable. If an unforeseen com-

PRESSURE INDICATOR 

--- ---
RED STRIPES 

jlMNUAl 
TEST 
LEVER 

@ 

j-SPAR 

NORMAL PRESSURE 
(SAFE CONDITION) 

LOW PRESSURE 
(UNSAFE CONDITION) 5 16789 ((2) 

Figure 1-15. BIM Blade Indicator 
'-..--'~ 
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bination of events should occur impairing the struc­
tural intergrity of the spar, or if a seal should leak, 
nitrogen pressure will decrease. If the pressure in 
the blade spar drops below the minimum permissible 
service pressure,the indicator will be actuated and 
will show three red stripes. 

In· Flight Blade Inspection System (IBIS). 

Helicopters modified by TeTO IH-3-661 are equipped 
with an In-Flight Blade Inspection System (IBIS) that 
visibly indicates in the cockpit that the pressure in 
one or more main rotor blade(s) has dropped below 
the allowable limit. 

The IBIS indicator located on the back wall of the 
spar of each main blade contains a small radioactive 
SOurce (100 micro cnries strontium 90) which is 

T.O. IH·3(C)E.l 

completely shielded (no radiation emitted) when rotor 
blade is at normal pressure. When the pressure in 
the rotor blade drops below 6.1 (±0.4) pounds, the in­
dicator will activate, causing the radioactive source 
to move to an unshielded position, thereby emitting 
beta radiation. The detector assembly, located aft 
of the main rotor shaft, under the transmission 
cowling, detects the beta radiation and sends a sig­
nal to tbe signal processor. The signal processor 
causes the BLADE PRESS light on the caution panel 
to illuminate, indicating a loss of pressure in one or 
more of the blades. Loss of pressure in the blade 
spar is also indicated by the IBIS indicator located 
in the back wall of the spar of each main blade. The 
indicator has a transparent cover through which a 
color indication can be observed. If the pressure in 
the blade spar drops below the minimum permissi­
ble service pressure, the indicator will be activated 
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and will show two red stripes. The IBIS System is 
failsafe, i.e., loss of 115-volt 400 hzpower, fallure 
of the detector, and/or fallure of the Signal Proces­
sor will cause the BLADE PRESS Ught to illuminate. 
The system receives electrical power from the co­
pilot's 28-volt dcessential bus and pilot's 115-volt 
ac essential bus and is protected by 5-amp circuit 
breakers located on the plIot' s and copilot's circuit 
breaker panels. 

NOTE 

Aircraft modified by TCTO IH-3-661 
has no additional airspeeds or dura­
tion of flight limitations except thOse 
contained in Section V. 

TAIL ROTOR. 

The tail rotor (2, figure 1-3) consists of the tail 
rotor assembly and tail rotor blades. The tail 
rotor assembly, mounted at the upper end of the py­
lon, consists of a tail rotor hub and the pitch-chang­
ing mechanism. The splined hub is supported and 
driven by the horizontal output shaft of the tail gear 
box. Because the tail rotor is directly geared, via 
transmission shafts, to the main gear box, tall rotor 
RPM is directly proportional to main rotor RPM. 
The five tall rotor blades are attached to the tail 
rotor hub so they are free to flap and rotate about 
their span-wise axis for pitch variation. The blade 
pitch-changing mechanism transmit tail rotor con­
trol pedal movements to the tall rotor blades through 
the horizontal output shaft of the tail gear box. 

TRANSMISSION SYSTEM. 

The transmission system (figure 1-16) consists of 
three gear boxes that transmit power to the main and 
tail rotors. The main gear box reduces engine rpm 
and interconnects the two engines to the rotor head. 

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

A freewheellng unit, located at each engine input to 
the main gear bOX, permits the rotor-head to auto­
rotate without engine drag in event of engine (or 
engines) failure, or when engine rpm decreases be­
low that of the rotor rpm. Engine torque is trans­
mitted through the main gear box to the main rotor 
drive shaft to drive the main rotor, and aftthrbugh 
a tall rotor drive shaft to the intermediate gear box 
at the base of the pylon. From the intermediate bOX, 
a pylon drive shaft ~xtends upward to the tall gear 
box to drive the tail rotor. Each of the three gear 
boxes has a chip detector. 

MAIN GEAR BOX. 

The main gear box, mounted above the cargo com­
partment aft of the engines, is a 4-stage reduction 
gear system which reduces engine rpm at a ratio of 
apprOximately 93.4 to 1 for driving the rotor head. 
The main gear box contains a spur, helical bevel 
gear, and a single planetary gear stage. Shafting 
extends from the main gear box lower hOUSing to the 
intermediate gear box and then to the tail rotor gear 
box to drive the tail rotor. The main gear box accessory 
section, located at the rear of the main gear box 
lower housing, drives the primary, utility, and aux­
iliary hydl'aullc pumps, the main gear box oil pumps, 
the high pre'saure torquemeter oil pump, and the two ' 
generators. The auxiliary pOVler unit drives the ac­
cessory ,secVon of the main gear bOX, on the ground, 
prior to starting the eilgines., When operating the 
APU at 100%, the APP drive shaft will drive the ac~ 
cessory .section until the rotor rpm reaches 100% 
Nr . The APU clutchcontail)s a freewheelunit that 
enables shutdown <it the APU when the rotor head is 
engaged.OnHH-~E hellcopterslPJand hellcopters 
with main gear 1I0xes modified by ':!'. O. 3R4-2c5-507 
there is, a through shaft; driven by the NO. 1 engine, 
in the main gear;bol!:. Under normal conditions with 
the rotor turning, th~' gear box accessories are 

MAIN GEAR BO;~---.. ,-A'CCESSORY DRIVE SEcTION I GEAR BOX 

PYLON DRIVE SHAFT 

.,---M,AIN GEAR BOX OIL COOLER 

~~- AUXILIARY POWER UNIT 

ROTOR BRAKE TAIL ROTOR DRIVE SHA.FT---l GEAR 

Figure 1-16. TransmiSSion System 

'. (",'-,;.;llU!£'{',i{J~~(t,litl'Qn 

Chang, 7.C.;>~~· 
\' ':;:}(J~Hl~) S~f>,,~ 
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driven by the tail take-off drive unit which is pro­
vided with a free-wheel unit. In the event this free­
wheel unit fails. the through shaft will drive the ac­
cessories. 

INTERMEDIATE GEAR BOX. 

The intermediate gear box, located at the base of the 
tail rotor pylon, contains a bevel gear direct-drive 
system to change direction of the shafting that trans· 
mits engine torque to the tail gear box. The inter­
mediate gear box is splash-lubricated. Screened 
air outlets (37. figure 1-3) in the pylon fairing per­
mit the gear box to be cooled by the rotor downwash. 

TAIL GEAR BOX. 

The tail gear hox, located at the upper end of the tail 
rotor pylon, contains a bevel gear reduction-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 out­
put shaft to the tail rotor hub. The tail gear box is 
splash-lubricated. 

TRANSMISSION CHIP DETECTOR LIGHTS. 

Three transmission chip detector lights, marked 
CHIP LOCATION, MAIN, INTMED, and TAIL, are 
located on a chip location panel.on the cockpit con­
sole (figures 1-17 and 1-18). The lights provide a 
visual indication of metallic chips detected in the 
main, Intermediate, or tail gear boxes. An add­
Itional chip detector sensor added to the MGB emer­
gency sump monitors the system after the primary 
main gear box chip detector system has been rend­
ered Inoperative. The added chip detector uses the 
same chip detector light, electrical power source, 
and protective circuit breaker as the MAIN (prl-. 
mary) chip detector.A caution panel light, marked 
CHIP DETECTED, illuminates simultaneously with 
anyone of the three lights on the cockpit console. 
The system operates on current from the dc essential 
bus and Is protected by circuit breakers, marked 
CHIP DET, MAIN, INTMED, and TAIL, located on 
the overhead dc circuit breaker panel. 

ROTOR BRAKE. 

A hydraulically actuated rotor brake, mounted on a 
brake shaft forward of the main gear box, stops the 
rotation of the rotor system and prevents rotation 
when the helicopter Is parked. The rotor brake con­
sists of a hydraulic cylinder and lever, pressure 
gage, hydraulic brake cylinders, and a brake disc. 
The rotor brake hydraulic cylinder and lever, located 

, on the pilot's compartment ceiling, operates Inde­
pendently from the hydraulic systems. A sprlng­
loaded accumulator, connected to the rotor brake 
hydraulic lines at the forward end of the transmission 
compartment, assures contlnous hydraulic pressure 
when the rotor brake lever is applied. The rotor 
brake hydraulic cyclinder is gravity fed with hydraulic 
fluid from the rotor brake re servoir. In case of a 
broken or leaking hydraulic line from the rotor 
brake reservoir, the rotor brake hydrauliC cylinder 
contains SUfficient fluid for braking the rotor sys-
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tem. The hydraulic brake cylinder is located on 
supports attached to the main gear box. The brake 
disc is positioned on the main input shaft of the main 
gear box. 

Rotor Brake Cylinder and Lever. 

A rotor brake lever (figure '1-19) is connected dir­
rectly to the rotor brake hydraulic cylinder, located 
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 pushing for­
ward as indicated on the decal aft of. the lever on the 
upper structure. The decal is marked TO ENGAGE 
ROTOR BRAKE PUSH LEVER FORWARD and has 
an arrow painting forward. A spring-loaded lock, 
located at the forward outboard side of the cylinder, 
automatically locks the brake lever In the applied 
(forward) position if the pilot places the small handle 
in the horizontal (forward position). To release the 
rotor brake, pull out on the lockpln and swing the 
lever aft and up against the bottom of the cylinder 
until it snaps into place. The lockpln may be rend­
ered Inoperative by rotating until it remains in the 
OUT position. 

Rotor Brake Pre .. ure Gage. 

A hydraulic actuated rotor brake pressure gage is 
located to the rear of the rotor brake lever (figure 
1-19) all the pilot's compartment ceiling. The read­
ing, indicated by the pOinter, indicates psi x 100. 
A decal, marked ROTOR BRAKE PRESSURE, lo­
cated adjacent to the rotor brake pressure gage, Is 
marked to identify the operating pressure ranges of 
the system. The marking ACTUATING RANGE 350-
500 psi identifies the system pressure 

for normal rotor The 
ma:rkillg ENGINE Identifies 

Idle. 
250-600 P.S.!. 

Identifies the system pressure range maintained for 
effective rotor brake application when the helicopter 
IS parked with the rotor brake on. 

Rotor Brake Caution Light. 

The rotor brake caution light, marked ROTOR 
BRAKE ON, Is located on the caution panel (figure 
1-20) on the pilot's side of the Instrument panel. The 
light Is provided as an aid In the prevention of rotor 
engagement while the rotor brake Is ·engaged. When­
ever the rotor brake hydrauliC pressure Is 10 + 1 
PSI ·or above, and electrical power Is supplledto 
the essential bus, the caution light will go on. When 
the rotor brake pressure drops below 10 + 1 PSI, 
the light will go out. Normally, with rotor brake 
off the pressure should be zero; however, after the 
rotor brake Is released and pressure, at 10 + 1 psi 
or above, is trapped In the system, the caution light 
will remain on. If the pressure reaches 20 psi, the 
brake will begin to drag. 
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Figure 1-17. Cockpit ConsoJe (Typical) (CH-3E 16 and all HH-3E Helicopters) 
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Figure 1·18. Cockpit Console (Typical) (CH·SE Helicopters prior to 16) 
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ROTOR BRAKE 
PRESSURE GAGE-_~ 
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~--ROTOR BRAKE 
LEVER LOCK 

...... -ROlrOR BRAKE 
LEVER 

TO ENGAGE ROTOR BRAKE 
PUSH LEVER FORWARD 

ROTOR BRAKE PRESSURE DISENGAGE 
LOCK BEFORE 
RELEASING 
ROTOR BRAKE 

ACTUATING RANGE 350-500 P.S.I. 
ENGINE START 320 P.S.!. MIN. 

ROTOR BRAKE LEVER 

DECAL 

PARKED POSITION RANGE 250-600 P.S.I. 

ROTOR BRAKE PRESSURE 

DECAL 

ROTOR BRAKE LEVER I LOCK 

DECAL 

Figure 1-19. Rotor Brake Lever 

OIL SUPPLY SYSTEMS. 

The oil supply systems consist of the engine and 
transmission oil systems. An auxiliary oil system 
is provided for those helicopters that have the inter­
nal auxiliary fuel tanks installed to augment the nor­
mal oil tank supply. HH-3E helicopters are equipped 
with an auxiliary oil system that differs slightly from 
that provided with the internal auxiliary fuel tanks. 
CH-3E helicopters Il:I are equipped with pro­
visions for instaUation of the auxiliary oil system 
used on the HH-3E. 

ENGINE OIL SYSTEM. 

Each engine has an independent oil tank and dry 
sump full scavenge oil system. Oil is gravity fed 
from the tank to the engine drive oil pump, mounted 
on the forward right-hand side of the engine. The 
pump distributes the oil, under pressure, through 
a filter to accessory gears and engine bearings. 
The oil serves both lubricating and cooling purposes 
and the system is completely automatic. The scav­
enge side of the pump returns the oil through an oil 
cooLer to the oil tank. The oil cooler is an oil -to ­
fuel heat exchanger with an associated oil bypass 
system. The oil flow through the cooler depends on 
oil temperature. At low oil temperature. most of 
the oil bypasses the cooler. Higher oil temperatures 
close the bypass valve and cause the oil to flow 
through the cooler. Each eruPr.e oj! System has a 
useful capacity of? 5 lIS Qi2 110p'i of oil in a 3.5 US • gallon tank (1. 0 gallon expansion space) . The cir -
cular tanks are located around the forward section 
of each engine. 

NOTE 

ApprOximate oil consumption is 1. 3 
and 1. 4 pints per hour at normal 
and military power, respectively. 
Maximum allowable oil consump­
tion is 1. 4 pints per brulf 

Engine Oil Low Level Coution System. 

The engine oil low level caution system consists 
basically of two separate indicating systems, one 
for each engine . Each system is separately powered 
through a 5 ampere circuit breaker on the essential 
dc bus and has a separate caution panel light capsule, 
marked #1 ENG OIL LOW and #2 ENG au T ew. A 
float swit!!liis installed in each engine oil tank. If 
the oil level in a tank falls 0.6 gallons below full, 
the float switch contacts close. closmg the sWltch 
contacts completes the circuit from the essential 
dc bus, through the 5 amp circuit breaker and the 
warning light to ground, causing the light to illumi­
nate. Power for the engine oil low level caution 
system is supplied by the essential dc oos system 
through circuit breakers, marked ENG OIL LOW 
LEVEL, located on the overhead control panel. 

AUXILIARY OIL SYSTEMS. 

Auxiliary oil systems (figure 1-21) are provided 
for those helicopters that have the internal auxiliary 
fuel tanks installed and those helicopters equipped 
with external auxiliary fuel tanks and an air refuel­
ing system. The requirement for an auxiliary oil 
system is generated primarily by the increased range 
realized with the auxiliary fuel tanks and the air re-
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#1 GENER TOR 

#1 XMFR RECT 

FWD FUEL lOW 

FWD FUEL BY PASS ( 

PRI SERVO PRESS AUX SERVO PRESS 

#1 INLET ANTI-ICE #2 INLET ANTI ICE 

NOSE DOOR CARGO DOOR 

CHIP DETECTED BLADE PRESS 

AL TllUDE LOW ROTOR BRAKE ON 

Figure 1-20. Caution and Advisory Panel (Typical) 

fueling system. As both systems use the same com­
ponents and operating procedures, the basic differ­
ence being the location of the auxiliary oil tank, they 
will be discussed under one heading. The auxiliary 
oil system consists of a tank, hand pump, drain 
valve, two directional valves, and two TANK FULL 
lights. The need to replenish the 011 supply in the 
engine oil tanks is Indicated by illumination of the 
appropriate ENG OIL LOW caution light. The ap­
propriate engine oil tank may then be filled to the 
proper level by opening the applicable direction 
valve and operating the hand pump until the associat­
ed TANK FULL light illuminates. Continued pump­
ing after the TANK FULL light has illuminated will 
cause the oil to be pumped overboard. 

Auxiliary Oil Tank. 

The auxiliary oil tank for helicopters equipped with 
the single internal auxiliary fuel tank installed is 
mounted on the fuel tank. If the dual internal auxi­
liary fuel tank system is installed, the tank is mount­
ed on the rear tank. Those helicopters equipped 
with external auxiliary fuel tanks and an air refuel­
ing system have the auxiliary oil tank mounted on 
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the right-hand side of the cargo compartment. The 
tank has a capacity of 2.6 US gallons and is equipped 
with a filler cap, drain valve, lights that indicate 
when the engine oil tanks are full, and the plumbing 
to carry the oil to the hand pump. 

Hand Pump. 

The hand pump, secured to the auxiliary oil tank, is 
manually operated by moving the handle in a left and 
right direction. 

Diredional Valve •. 

The two directional valves, secured to the auxiliary ~ 
oil tank, are used to direct the auxiliary oil to a , 
selected engine oil tank. The valve marked LH 
VALVE directs flow to the No.1 engine oil tank and 
the valve marked RH VALVE directs flow to the No. 
2 engine oil tank. The valves are opened by depress­
ing plungers that will return the valves to the closed 
position whenever they are released. There are no 
provisions for locking the valves in the open position. 



NO.1 ENGINE 
OIL TANK 

REMOTE OIl,INO OPERATING INSTRUCTIONS, 
TO FILL MAIN OIL TANKS HOLD APPROPRIATE 
VALVE OPEN AND ACTUATE WOBBLE PUMP 
UNTIL FULL liGHT COMES ON 

CAUTION 
CONTINUED PUMPING, AFTER FULL LIGHT 
COMES ON, WILL DUMP OIL OVERBOARD 

NO.2 ENGINE 
OIL TANK 

LEGEND 

SUPPLY 

S 16795 (Rl) 

Figure 1- 21. Auxiliary Oil System 

Engine 011 Tank Full Indicator Light •• 

The engine oil tank full indicator lights, marked 
LH TANK FULL and RH TANK FULL, are located 
on the top of the auxiliary oil tank. The lights, one 
for each engine oil tank, Illuminate to indicate that 
the engine oil tank has been replenished to the full 
level by the auxiliary oll system. The engine oil 
tank full indicator lights are powered from the de 
essential bus through the INDICA TOR LTS PWR 
circuit breakers'located on th~ overhead,circuit 
breaker panel. 

TRANSMISSION OIL SYSTEM. 

Each of the three transmission system gear boxes 
has an individual oil system. The main gear box is 
pressure-lubricated and the intermediate and tail 
gear boxes are splash-lubricated. 
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Main Oear lox Ollly.tem. 

A primary oil pump and secondary oil pump circulate oil 
for main gear box lubrication and cooling. The torque sys­
tem oil pump is mounted tandem to the primary oil pump 
and is used to provide lubrication under emergency condi­
tions. Oil is pumped from the gear box sump to an oil 
cooler located behind the main gear box. Cooling air enters 
the forward end of the main gear box fairing and is forced 
through the oil cooler by a blower, driven by belts from the 
tail rotor drive shaft. After passing through the oil cooler, 
the oil returns to the main gear box where it is sprayed 
onto the gears and bearings through jets built into the gear 
box castings. An oil filler is accessible from the left side of 
the main gear box fairing. A window in the gear box below 
the oil filler provides a sight check for the oil level in the 
main gear box. Normal servicing is 11.6 U.S. gallons. 
Figure 1-21A shows the main gear box lubricating sche­
matic diagram. 

The oil level cannot be seen if the tank is 
overserviced. Excessive oil temperatures 
can result from an overserviced main gear 
box. 

MAIN GEAR BOX EMERGENCY SUMP OIL SUPPLY. 

An emergency sump (figure 1.21B) in the bottom of the 
transmission provides a reserve oil supply of approximately 
1.5 gallons to lubricate the input sleeve bearings in the high 
speed section of the main gear box. If a break occurs in the 
main gear box pressurized lubricating system, the main 
lubrication pumps will pump most oil overboard, leaving 
approximately 1.5 gallons in the emergency sump. As the 
main lubrication pressure decreases to approximately 10 
PSI, a crossover valve opens, directing oil from the torque­
meter pump directly to each of the four sleeve bearings in 
addition to providing oil to the torque indicating system. 

I W4RNING 

Damage to the bottom of the transmIssion 
or torque system oil pump could result in 

. 'the loss of the emergency sump oil supply, 
as indicated by no transmission oil pres­
sure indications and a complete loss of 
torquemeter reading (zero torque on both 
indicators). This situation requires an 
immediat~ autorotation. A power on 
landing may not be possible. 

Main Gear Box Oil Pressure Indicator and 
Caution Light. 

The main gear box oil pressure indicator, marked 
TRANS OIL PREiSS (41, figure 1-14), is located on 
the instrument panel. The indicator is graduated in 
pounds per square inch and is actuated by a pressure 
transmitter connected to the gear box oinnlet port. 
The main gear box oil pressure indicator operates 
on 26 volts ac from the inverter bus and is protected 

, ,'-'",.(,,' ~k~·." 
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Figure 1·21B. Main Transmission with Auxiliary Sump 

by a circuit breaker marked TRANS OIL PRESS, lo­
cated on the ac essential circuit breaker panel. The 
main gear box all low pressure caution light, mark­
ed TRANS OIL PRESS, is located on tbe caution 
panel (figure 1-20). The amber caution light oper­
ates on direct current from the essential bus and is 

protected by a circuit breaker, marked CAUTION 
PANEL, located on the overhead dc circuit breaker 
panel. The Ught will come on when the main gear 
box oil pressure drops below 4 psi as it enters the 
last oil pressure Jet in the gear box. 
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Main Gear Box Oil Temperature Indicator and 
Caution Light. 
The main gear box oil temperaure indicator (44, 
figure 1-14), marked TEMP XMSN OIL, located on 
the instrument panel, is graduated in degrees Centri­
grade. The indicator, electrically connected to an 
oil temperatnre bulb adjacent to the main gear box 
oil outlet port, receives power from the de essential 
bus through a circuit breaker, marked TRANS OIL 
TEMP, located on the overhead dc circuit breaker 
panel. The main gear box oil temperature caution 
light, marked TRANS OIL HOT. is located on the 
caution panel (figure 1-20). The amber cautidnlight 
operates On direct current from the essential bus . 
and is protected by a circuit breaker, marked 
TRANS OIL HOT. located on the overhead de circuit 
breaker panel (figure 1-37). The transmission oil 
temperatnre caution light will illuminate when the 
transmission oil'temperatnre reaches 1200C at the 
main gear box inlet port. The dUIerent locations of 
the temperature sensol'S for the indicator and 
caution light allow the pilot to monitor the gear box 
operation by means of the indicator and the oil cooler 
operation by means of the caution light. Thus if a 
malfunction occurs in the oil cooler. (blockage. fan 
belt failure, etc.) the caution light will illUminate 
before the gear box oil temperature rises to a haz­
ardous 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 oil lubrication to all 
bearings. An oil filler plug. and oil level sight gage 
are located in each gear box casting. When the oil 
in the intermediate gear box is at FULL on the oil 
level sight gage. it contains 0. 2 gallons. When the 
oil In the tail gear box is at FULL on the oil level gage, 
it contains O. 4 gallons. 

FUEL SUPPLY SYSTEM. 

The helicopters are equipped with two independent 
pressure-type, fuel systems (figure 1-22) that are 
joined by a cross-feed system to insure maximum 
fuel utilization. An auxiliary fuel systell.1, either an 
internal or external fuel tank system, is provided to 
augment the main tank fuel supply. The internal 
auxiliary fuel tank system may be installed on CH-
3E helicopters prior to m . CH-3E m ~ and ali 
HH-3E'helicopters are equipped with external auxi­
liary fuel tanks. HH-3E helicopters are equipped 
with a ground pressure and air refueling system and 
CH-3E helicopters m ~ are equipped with pro­
viSions for the ground pressure and air refueling 
systems. Those helicopters equipped with an auxi­
liary fuel system are also provided with a fuel dump­
ing system. The component installation and proced­
ures for supplying fuel from the main fuel tanks to 
the engines are the same for all model helicopters. 
The fuel boost pumps within each tank provide fuel 
to the appropriate engine and also to the fuel ejector 
unit within the tank. Fuel passing througb the eject­
or unit creates a ventnri effect which draws addi-
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tional fuel from the tank into the ejector unit. Fuel is 
then pumped from the ejector unit into a collector can 
which surrounds the boost pumps within the fuel tank. 
The fuel ejector unit and boost pump arrangement 
provides integral fuel transfer within each tank, at all 
operating altitudes, and a minimum of unusable fuel. 
The cross· feed system is electrically controlled by a fuel I 
cross·feed valve switch and allows fuel from both systems 
to be directed to one engine during single.engine j 
operation. The fuel management panel, located on the ~ 
instrument panel, controls the fuel systems. Fuel for the 

FUEL TANKS. 

The forward and aft main fuel tanks are located below the 
cargo compartment floor. The intemal and extemal auxilia· 
ry fuel tanks are discussed under the heading AUXILIARY 
FUEL SYSTEMS In this section. Each main fuel tank con· 
talns a collector can which surrounds two fuel boost 
pumps, a fuel ejector unit, vents, and sump drain valves. 
The main fuel tanks on helicopters prior to CH·3E m not 
modified by T.O. 1H.3(C)C'557 contain two bladder.type 
fuel cells. CH·3E m~ ,all HH.3E, or helicopters modifled 
by T.O. 1H.3(C)C.557, are equipped with two self-sealing 
type fuel cells in each main fuel tank. CH·3E and HH·3E 
helicopters modified by T.O. 1H·3·609 have polyurethane 
foam Installed In the main fuei tanks. The material is 97 
percent void and completely fills the Intemal volume of the 
tanks. With the foam material Installed, it is impossible to 
have an explosion occur intemally within the fuel tanks, 
regardless of the ignition source. It must be remembered 
t~at ~oam has no ~elf.sealing capability, and Its only func. 
t.on IS to prevent mtemal explosion and to act as a baffle 
material. With foam installed the dry weight of the air· 
craft without extemal tanks is Increased approximately 171 
pounds. However, the gross weight is increased only 96 
pounds on aircraft with extemal tanks and 22 pounds on 
aircraft without extemal tanks as 2.5 percent of the fuel 
capacity is displaced by the foam. See figure 1·27 for fuel 
quantity data with explosion suppression foam installed. 
The main fuel tanks of helicopters equipped with auxilia· 
ry fuel systems each contain a float valve. The float valves 
are actuated by the rising fuel In each tank to shut off the 
fuel from the auxiliary tanks(s) when the main tanks are 
full. The float valves regulate the rate of flow from the 
auxiliary tanks, prevent overfilling the main tanks and 
maintain a constant main fuel tank level until the ~uxilia. 
ry tanks are empty. The main fuel tanks of helicopters 
equipped with, or provisioned for, the ground pressure and 
refueling system are equipped with the fuel lines and com. 
ponents necessary to support the systems. The tank com· 
ponents Installed in each tank for the ground pressure and 
air refueling systems are a pressure refueling shut·off valve 
a high level shut·off valve, and surge valves. The pressure ' 
refueling shut·off valves pennit fuel flow when pressure reo 
fueling and are shut off by the high level shut·off valves 
when the tanks are full. The high level shut-off valves are 
actuated by the rising fuel In each tank to shut off fuel flow 
when the main tanks are full. The high level shut-off valves 
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operate during ground pressure and air infllght re­
fueling, or when fuel is being transferred from the 
external auxiliary fuel tank" to the main fuel tanks. 
The surge valves prevent! damage from pressure 
surges by relieving excessive pressure. The vents 
are routed through the cargo compartment to mini­
mize vent icing, then to both sides of the helicopter 
where the cells are vented to the atmosphere. The 
sump drain valves are manually operated to drain 
water from the system. The defueling valves pro­
vide for complete drainage of the system. Both 
fuel tanks are gravity filled through two filler caps 
located on the left side of the helicopter; pressure 
refueled through the pressure refueling adapter, lo­
cated on the lower fuselage below the entrance of the 
cargo compartment; the air refueling probe, located 
on the right side of the forward fuselage, or from the 
auxiliary fuel systems. 

PUEl SHUT·OFF VALVE SWITCHES. 

The two fuel shut-off valve switches. marked 
VALVE, are located on the fuel management panel 
(figure 1-23). The switch, marked NO.1 ENG with 
marked positions OPEN and CLOSE, controls the 
flow of fuel to the No.1 engine. The switch, marked 
NO. 2 ENG with marked positions OPEN and CLOSE,/ 
controls the flow of fuel to the No.2 engine. The 
switches control the fuel shut-off valves located on 
top of the cargo compartment before the engine com­
partment. Placing either switch in the CLOSE posi­
tion shuts off the flow of fuel to the appropriate en­
gine. The fuel shut-off valves are also actuated to 
the closed position when the appropriate fire emer­
gency shut-off selector handle is pulled. The fire 
emergency shut-off selector handles, marked FIRE 
EMER SHUT-OFF SELECTOR, located on the over­
head control panel, arm the fire extinguisher cir­
cuit in addition to actuating the fuel shut-off valves. 
In the event of electrical failure, the fuel shut-off 
valves will remain in the last switch position ener­
gized. The fuel shut-off valves are provided with a 
fall safe capability. The fail safe capability prevents 
the valves from changing position should a possible 
malfunction occur whereby both the open and close 
circuits of the valve are energized simultaneously. 
The fuel shut-off valves and switches operate on cur­
rent from the dc essential bus and are protected by 
circuit breakers marked EMER SHUT-OFFI-ENG-2 
under the general headings FUEL SYSTEM and 
VALVES, located on the overhead dc circuit breaker 
panel. 

FUEL CROSSFEED VALVE SWITCH. 

The fuel crossfeed valve switch, marked CROSS­
FEED, Is located on the fuel management panel (fig­
ure 1.23)'. The switch has marked positions OPEN 
and CLOSE and controls the fuel crossfeed valve lo­
cated on top of the cargo compartment between the 
two fuel systems supply lines in the crossfeed line. 
With the switch In the CLOSE pOSition, the forward 
fuel tank supplies fuel to the No. 1 engine and the aIt 
fuel tank supplies the No.2 engine. When the switch 
is placed In the OPEN pOSition, the crossfeed valve 
opens and allows fuel under pressure to be supplied 
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from both fuel tanks to either or both engines. The 
crossfeed system does not transfer between tanks. 
The fuel cross feed valve operates on direct current 
from the dc essential bus and is protected by a cir­
cuit breaker marked X FEED, under the general 
headings FUEL SYSTEM and VALVES, located on the 
overhead dc circuit breaker panel. 

FUEL SHUT·OFF AND CROSSFEED VALVE STATUS 
LIGHTS. 

Valve status warning lights for each shut-off valve 
and the crossfeed valve are located on the fuel 
mangement panel (figure 1-23). The lights, marked 
I, 2, and CIF, under the heading VALVE STATUS, 
illuminate to provide an indication of the status of 
the shut-off and crossfeed valves. The appropriate 
light will be illuminated when a valve is being actu­
ated from one position to another, if a protective 
relay is inoperative when electrical power is applied 
to the helicopter, or if both the closing and opening 
circuits should become Simultaneously energized. 
The valve status lights use the same power source 
and protective circuit as the low fuel pressure warn­
ing lights. 

lOW FUEL PRESSURE WARNING LIGHTS. 

Two low fuel pressure warning lights, marked #1 
LOW PRESS, #2 LOW PRESS, are located on the fuel 
management panel (figure 1-23). The warning lights 
will llluminate whenever fuel pressure drops below 
~nu5 5"i'8i at the pressure switch, located between 
the fuel shut-off valve and the engine. The intensity 
of the lights may be varied by rotating a rheostat 
under the heading CONSOLES, marked LOWER, lo­
cated on the overhead switch panel. The warning 
lights receive electrical power from the dc essential 
bus through circuit breakers, under the general 
heading INDICATOR LTS and marked FUEL PRESS 
1 and 2, located on the overhead de circuit breaker 
panel. 

Figure 1·23. Fuel Management Panel 



·UEL BOOST PUMPS. 

Two fuel boost pumps are located in the forward end 
of each main fuel tank. Each tank has a No. 1 boost 
pump and a No. 2 boost pump, powered by separate 
electrical circuits. The No.1 boost pump in each 
tank.is powered by current from the ac essential bus, 
while the No. 2 boost pump in each tank is powered 
by current from the ac nonessential bus. Control of 
all boost pumps is provided by switches which oper­
ate on current from the dc essential bus. The No.1 

• boost pumps are protected by circuit breakers, 
marked FWD TANK and AFT TANK and under the 
general heading No.1 FUEL PUMP, located on the 
ac essential bus circuit breaker panel. The No. 2 
boost pumps are protected by circuit breakers, 
marked FWD TANK and AFT TANK and under the 
general heading No.2 FUEL PUMP, located on the 
ac nonessential bus circuit breaker panel. The en­
gine may be operated using one, both or no boost 
pumps. 

'uel Boo.t Pump Swltche •. 

Four boost pump switches, grouped according to fuel 
tank designations, are located on the fuel mange­
ment panel (figures 1-23). The two boost pump 
switches for the pumps in the forward tank are 
marked FWD TANK 1 and 2, and those for the aft 
tank AFT TANK 1 and 2. The number d~signation, 
whether 1 or 2, indicates the boost pump controlled 
by the particular switch. Each switch has marked 
positions PUMP (ON) and OFF. All boost pump 
switches are connected to the dc essential bus 
through circuit breakers, marked FWD TANK 1 and 
2, and AFT TANK 1 and 2, under the general head­
ings FUEL SYSTEM and PUMP CONT, located on 
the overhead dc circuit breaker panel. When the 
switches are placed in the PUMP (ON) pOSition, dc 
power from the dc essential bus closes relays in the 
circuit between the appropriate ac essential bus and 
the respective boost pump. The OFF position de­
energizes the relays, cutting off ac power to the 
respective boost pump. 

Fuel Boolt Pump Failure Warning Lightl. 

Each of ·the four boost pumps is provided with a 
pressure switch that is connected to the pressure 
feed line from each boost pump. The fuel pressure 
switches actuate the boost pump failure warning 
lights, marked FAILURE, located on the fuel man­
agement panel (figure 1-23), when the boost pump 
pressure falls below a safe operating pressure. 
Each boost pump is provided with an individual boost 
pump failure warning light located above the respec­
tive boost pump switch. The boost pump failure 
warning lights should illuminate and then go off when 
the boost pumps are first turned on, or when the 
boost pump switches are being tested. They are il­
luminated until fuel pressure is built up in the sys­
tem. The pressure switches close If the boost pres­
sure decreases to, or is belOW, apprOximately 16-
1/2 psi and energizes the respective boost pump 
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failure warning light circuit, which lights the boost 
pump failure warning light. The boost pump pres­
sure switches and failure warning lights operate 
from the dc essential bus and are protected by cir­
cuit breakers, marked FWD TANK, 1 and 2, AFT 
TANK, 1 and 2 and under the general headings IN­
DIcAToR LIGHTS and FUEL PUMPS, located on the 
overhead dc circuit breaker panel. 

.UIL QUANTITY GAGII AND TilT IWITCHU • 

The fuel quantity gages (8 and 10, figure 1-14), lo­
cated on the instrument panel, Indicate the fuel quan­
tity in each tank In pounds. Fuel quantities are 
shown in figures 1-24, 1-26, 1-26 and 1-27. The 
fuel quantity Indicating system may be tested by 
preSSing the fuel gage test Switches, marked FUEL 
GAGE TEST, FWD TANK AFT TANK, located be­
tween the fuel quantity gages on the fuel quantity 
gage test switch panel (9, figure 1-14). Pressing 
either button-type switch for approximately 10 se­
conds will Induce a current reversal which causes 
the pointer to drop below.zero. Upon release of the 
test switch, the normal current should cause the 
pointer to return to the previous reading. The test 
shows that the fuel quantity indicating system is 
operating correctly. The fuel quantity indicating 
system normally operates on 115 volt ac current from • 
ac essential bus Is protected by circuit breakers, 
marked FWD and AFT and under the general head­
ings FUEL and QTY, located on the ac essential bus 
circuit breaker panel, but is operated by ac current 
from the inverter until the ac essential bus Is ener­
gized. 

FUEL LOW LEVEL CAUTION LIGHTS. 

The fuel low level caution lights, marked FWD FUEL 
LOW and AFT FUEL LOW, located on the caution 
panel (Figure 1-20), will illuminate when approxi­
mately 140 to 190 pounds of fuel remains in the re­
spective fuel tank depending upon the aircraft atti­
tude. The caution lights operate on current from 
the dc essential bus, through circuit breakers mark­
ed LOW LEVEL, FWD and AFT, and under the gen­
eral headings INDICATOR LIGHTS and FUEL, lo­
cated on the overhead dc circuit breaker panel. 

FUEL FILTER BYPASS CAUTION LIGHTS. 

The fuel filter bypass caution lights, marked FWD 
FUEL BYPASS and AFT FUEL BYPASS, are located 
on the caution panel (figure 1-20). The fuel filter by­
pass caution light will Illuminate whenever the re­
spective system filter screen has become clogged and 
the fuel bypasses the fuel filter of the respective fuel 
tank. The caution lights are tested by the master 
TEST button on the caution panel and operate on dc 
current through circuit breakers, marked FWD and 
AFT and under the headings INDICATOR LIGHTS 
and FUEL BYPASS, located on the overhead dc cir­
cuit breaker panel. 
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FUEL QUANTITY DATA 
(JP-4) 

NONSELF-SEALING TANKS 

USABLE UNUSABLE FULLY SERVICED 

US US US FUEL 
TANKS GALLONS POUNDS GALLONS POUNDS GALLONS POUNDS 

FWD MAIN 

AFTMAIN 

TOTAL 
MAIN 

ONE 
AUXILIARY 
TANK 

TWO 
AUXILIARY 
TANKS 

342.0 

345.0 

687.0 

437 

874 

TOTAL USABLE FUEL 

TOTAL USABLE FUEL 

• TOTAL USABLE FUEL 

2223.0 2.0 

2242.5 1.0 

4465.5 3.0 

2840.5 4.00 

5681. 0 8.00 

WITHOUT INTERNAL 
AUXILIARY TANKS 

WITH ONE INTERNAL 
AUXll..IARY TANK 

WITH TWO INTERNAL 
AUXILIARY TANKS 

NOTES 

13.0 344 2236.0 

6.5 346 2249.0 

19.5 690 4485.0 

26.0 441 2866.5 

52.0 882 5733.0 

687.0 GAL. 4465.5 LB. 

1124.0 GAL. 7306.0 LB. 

1561. 0 GAL. 10, 146. 5 LB • 

1. USABLE FUEL DETERMINED AT 1 DEGREE NOSE-DOWN ATTITUDE. 
2. FUEL DENSITY OF 6. 5 LB/GAL AT STANDARD DAY TEMPERATURE. 
3. THE SINGLE AUXll..IARY FUEL TANK INSTALLED WEIGHS 332 POUNDS. 

THE DUAL AUXILIARY FUEL TANKS INSTALLED WEIGH 612 POUNDS. 
"TOTAL USABLE FUEL, WITH TWO AUXILIARY FUEL TANKS IN USE, 
MUST BE ADJUSTED FOR TAKE-OFF GROSS WEIGHT. 

4. THE INSTALLATION VARIATIONS OF EACH FUEL TANK MA Y CAUSE THE TOTAL CAPACITY OF A 
TANK TO VARY AS MUCH AS ± 3 GALLONS. 

Figure 1-24. Fuel Quantity Data 

AUXILIARY PUlL SYSTEMS. 

The auxiliary fuel systems consist of an Internal 
auxiliary fuel tank system and an external auxiliary 
fuel tank system. The internal auxiliary fuel tank 
system may be Installed on CH-3E helicopters prior 
to III . CH-3E III. and all HH-3E helicopters 
are equipped with the external auxiliary fuel tank 
system. See figures 1-24, 1-25, 1-26 and 1-27 for 
fuel quantity data. 

Internal Auxiliary Puel Tank SYltem. 

The internal auxiliary fuel tank system, either a 
single or dual tank system, may be installed to in­
crease the range and endurance of thll hlllicopter. 
The single tank auxiliary fuel system (figure 1-28) 
consists of atankthat is mounted on the cargo floor. 
float valves, an auxiliary fuel flUer neck, provisions 
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for fuel venting, and electrical provisions for fuel 
dumping. A fuel valve, located In each fuel"transfer 
line, allows fuel from the auxiliary fuel tank to be 
gravity transferred to either or both of'the main 
fuel tanks. The dual tank auxililll'Y fuel system (~Ig­
ure 1.30) Is a combination of two Single tank systems 
with modified plumbing and double the fuel capacity • 
In the dual tank Installation, the forward auxiliary 
fuel tank is moved forward. to altow ·an auxiliary 
tank to be Installed over each main tank. 

Internal Auxiliary P"el Tank .. 

The fiberglass internal auxiliary fuel tanks are the 
same for either the Single or dual Installation. The 
dual auxiliary fuel system uses two Single tank sys­
tems, but only one outlet per tank. When using the 
single tank system, two fuel transfer lines, each 
equipped with a float valve, are used to supply fuel 



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

FUEL QUANTITY DATA 
(JP-4) 

SELF-SEALING TANKS 

USABLE UNUSABLE FULLY SERVICED 

US US US FUEL 
TANKS GALLON.S POUNDS GALLONS POUNDS GALLONS POUNDS 

FWDMAIN 

AFT MAIN 

TOTAL 
MAIN 

ONE 
AUXILIARY 
TANK 

TWO 
AUXILIARY 
TANKS 

333.0 

334.0 

667.0 

437 

874 

TOTAL USABLE FUEL 

TOTAL USABLE FUEL 

.TOTAL USABLE FUEL 

2164.5 2.0 

2171.0 1.0 

4335.5 3.0 

2840.5 4.00 

5681. 0 8.00 

WITHOUT INTERNAL 
AUXILIARY TANKS 

WITH ONE INTERNAL 
AUXILIARY TANK 

WITH TWO INTERNAL 
AUXILIARY TANKS 

NOTES 

13.0 335 2177.5 

6.5 335 2177.5 

19.5 670 4355.0 

26.0 441 2866.5 

52.0 882 5733.0 

667.0 GAL. 4335.5 LB. 

1104.0 GAL. 7176.0 LB. 

1541.0 GAL. 10,016.5 LB. 

1. USABLE FUEL DETERMINED AT 11/2 DEGREE NOSE-UP ATTITUDE. 
2. FUEL DENSITY of 6.5 LB/GAL AT STANDARD DAY TEMPERATURE. 
3. THE SINGLE Auxn.IARY FUEL TANK INSTALLED WEIGHS 332 POUNDS. THE DUAL Auxn.IARY FUEL 

TANKS INSTALLED WEIGH 612 POUNDS .TOTAL USABLE FUEL, WITH TWO AUXILIARY FUEL· TANKS 
IN USE, MUST BE ADJUSTED FOR TAKE-OFF GROSS WEIGHT. 

4. THE INSTALLATION VARIATIONS OF EACH FUEL TANK MAY CAUSE THE TOTAL CAPACITY OF A 
TANK TO VARY AS MUCH AS ± 3 GALLONS. 

Figure 1- 25. Fuel Quantity Data 

to the helicopter's forward and aft fuel tanks. When 
using the dual tank system, each auxiliary tank Is 
equipped with one fuel transfer line With a float 
valve. The forward auxiliary fuel tank.providesfuel 
to the helicopter's forward fuel tank and aft auxiliary 
fuel tank provides fuel to the helicopter's aft fuel 
tank. Each tank is also equipped with a fuel jettison 
line and dump valve. Refer to FUEL DUMPING SYS­
TEMS in the section for procedures to jettison In­
ternal auxiliary fuel. A single auxiliary empty fuel 
tank installed. weighs 332 pounds while the dual aux­
iliary empty fuel tanks Installed weigh 612 pounds. 
An auxiliary tank support displaces a floor area of 
7 feet 2 inches by 4 feet 6 inches. The tank, or 
tanks, are ve\1ted to the atmosphere and are filled 
through an external filler cap located on the right 
side of the helicopter. The dual tank system is fill­
ed through the rear tank only. The auxiliary fuel 
tanks are secured to the cargo compartment floor 

tie-down rings, the Single tank using 12 tie-downs 
and the dual tanks using 24 tie-downs. 

Internal Auxiliary Fuel System Manual shut-off 
Valve •. 

The two auxiliary fuel system manual shut-off valves, 
located between the floor and the auxiliary fuel tank, 
may be opened any time auxiliary fuel is desired or 
required. 

.Ioat Valve •• 

The fuel transfer lines are equipped with a float 
valve which prevents overfilling of the main fuet 
tanks. The float valves are actuated by the rising 
fuel level in the main tanks and shut ott whentbe 
main tanks are full. 


