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This is a typical navigation flight mission. At various Intervals of the mission the velocity steering indicator dis­
play Is piCtorially illustrated, to indicate the information that is continuously available. Tile desired track grid 
ground speed counters and other equipment have been omitted for clarity, This diagram is added to halp gain an 
adequate understanding of the navigation system. 
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Figure 4-18_ Typical Navigation Syst.am Rad~~ lJAill!;iOfl 
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NOTE 

Any number of destinations may be pro­
grammed in this manner. The coordinates 
of all destinations, however, must be in 
relation to the same origin. 

To Correct Present Position. 

Any· time' the helicopter flies over a known geo­
graphical fix , it is desirable to correct the present 
position counters as follows: 

1. _ PRESS TO STORE button - DEPRESS AS 
THE HELICOPTERF.LIES DIRECTLY 
OVER THE KNOWN POINT. 

2. PRESENT POSITION SET switches ....., 
SLEW THE PRESENT POSITION COUN­
TERS TO THE EXACT COORDINATES 
OF THE KNOWN POINT. 

3. PRESS TO STORE button - DEPRESS. 

Operation In Memory Mode. 

If the helicopter should fly over especially smooth 
water or if for any other reason, including doppler 
radar malfunction, the doppler tracking signals are 
too weak for good navigation, the computer will 
automatically switch to memory operation. When 
the computer switches to memory operation, it 
will be indicated by (a) the appearance of the OFF 
flag on the AFCS indicator in D mode, (b) the il­
lumination of the memory caution light on the 
VSI, and (c) the appearance of the MEM flag in 
the VSland (d) on those helicopters equipped with 
an altimetry mode, the memory light on the alti­
tude indicators will. be illuminated. In memory 
operation, the computer will -use true heading and 
tnie airspeed inputs in conjurrctionwlth the last 
reliabte wind velocity from the. memory Circuits to 
compute track and groundsJ!leed.P.resent positibn -
will continue to be updated. 'TheeOmputer will 
automatically return to normal operation on re­
ceipt of valid signalsftom the doppleu'ladar set. 
To determine what wind has been programmed 
into the memory circuit, hold the wind switch on. 
the VSI in the WIND READ position. Wind direc- . 
tion will be displayed on the VBI by the track 
pointer and wind velocity by the intersection of 
the cross bars and the track pointer. 

T.O.1H'3(ClE-1 

Air Data Mode Operation. 

In tactical conditions under which it is undesir­
able to transmit doppler radar rf energy, place the 
function switch in the AIR position. Operation 
will be the same as in the memory mode. If a 
change in wind information is received from some 
outside source, the memorized wind may be man­
ually updated as described in Before Takeoff pro­
cedures in this seption. 

Hover Mode. 

To utilize the set in the hover mode, it is only 
necessary to have the function switch in either the 
LAND or SEA position, as required, and the AFCS 
indicator mode selector knob in the D position. 
Below 25 knots groundspeed, the set will auto­
matically operate in the hover mode. 

NOTE 

If the doppler radar goes into memory 
mode while in hover, the computed track 
and groundspeed may be in error. 

Errors Associated With Heading Reference. 

HELICOPTER HEADING. 

The overall accuracy of the system is directly de­
pendent on the accurancy of the heading reference. 
When true heading is obtained from a magnetic 
compass system, its accuracy will be governed by 
compass deviations. 

COMPASS DEVIATION. 

Helicopter compasses are carefully swung and have 
virtually all deviation removed when installed. In 
time, however, various factors such as change In 
helicopter components, vibration, etc , may intro­
duce appreciable deviations. Unfortunately such 
deviations.a\:e nl!5tusuaHy oonstant but vary with 
helicopter heading. If the value of deviation fora 
particular heading can be established it may be 
combined· with the appropriate variation. For ex­
ample;if·thevariationis 140 W and the deviation 
card states, "1'0 fly 062 steer 060," then this devia­
tion of 20 East is added to the variation of14oW 
to give a programmed variation of 120 W. 

MAGNETIC VARIATION. 

The value of magnetic variation for a particular 
locale is normally obtained from a topographical 
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map. The printed values are average values which 
are subject to comparatively small diurnal (daily) 
and seasonal changes. Large and unpredictable 
changes may occasionally be'encountered due to 
magnetic storms. Deposits of iron ore, large build­
up areas, etc., may also influence the vallie of 
variation. 

MAP GRID. 

Although heading is referenced to true north, the 
tranverse mercator grid coincides with true north 
only at the central meridian of each map sheet .. 
This wiIl cause errors which wiIl be maximum at 
the extreme east and west sides of each map sheet.. 
The amount of error wiIl vary from zero at t.he 
equator to a maximum at the. poles. For the south­
ern United States the maximum error from this 
source is approximately. one degree. 

NOTE 

An error of one degree in heading reference 
wiIl cause an error of one nautical mile for 
every sixty nautical miles of distance flown. 
(1 in 60 rule.) 

&tlfl~It.O fM()1J1? W~/.f.I' SeT 
LIGHTING EQUIPMENT. 

The lighting equipment operates on. alternating 
and direct curren t and is protected by apprapriate­
ly marked circuit breakers. Switches and rheo­
stats for operating all lights, except the cabin dome 
lights, floodlights, searchlight, landing light, and 
pilot's compartment spotlights are located on the 
overhead switch panel. 

INTERIOR LIGHTS. 

Pilot's and Copilot's Flight Instrument Panel 
Lights. 

The pilot's and copilot's flight instrument panel 
lights are individually controlled by rheostats, 
markec;lPILOT FLIGHT INST LIGHTS and 
COPILOT FLIGHT INST LIGHTS, both with 
marked positions OFF and BRT, located on the 
overhead switch panel (figure 1-13). The intensity 
of the flight instrument lights may be varied by 
rotating each rheostat. The pilot's and copilot's 
flightinstl\ument light" operate from the ac 
essential bus and ar.e·protected by circuit breakers, . 
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marked FLT INST COPILOT-PILOT, located on 
the ac essential circuit breaker panel (figure 1-39). 

Non-Flight Instrument Lights. 

The non-flight instrument panel lights on the 
instrument panel are controlled by a rheostat, 
marked NON-FLIGHT INST LIGHTS, with 
marked positions OFF and BRT, located on the 
overhead switch panel (figure 1-13). The intensity 
of the engine and transmission instrument lights, 
the hydraulic pressure gage lights, the fuel manage­
ment panel lights, and the fuel quantity lights may 
be varied by rotating the rheostat. The non-flight 
instrument lights operate from the ac essential 
bus and areprotected by a circuit breaker, marked 
NON FLT INS'!', on the ac essential circuit breaker 
panel (figure 1-39). . 

Console and Panel Lights. 

The lights on the cockpit console, th!l overhead 
switch panel, the pilot's right-hand console, the co­
pilot's left-hand console, and the takeoff and land­
ing checklists are controlled by rheostats'ilnder the 
heading CONSOLES LOWER and OVHD, with 
marked OFF and BRT, located on the overhead 
switch panel (figure 1-13). The cockpit console 
and panel lights operate from the ac essential bus 
and are protected by a circuit breaker, marked· 
PANEL andCONSOLE,iocated em.the'ae essen­
tial circuit breaker panel (figure 1.39), 

Instrument·Emergenoy Light. 

The instrumem,t,emergency light is cantrcl>lled by 
the,rheostat,'lilarked SECCllNl!lARY INST LTS, 
with.lilaJ!ketii p@siticms,OFF,and BRT, located on 
the .cwerhelldiswitchpanel (figure 1-13). The inten­
sity mf.theripstrument ~mergency light, a red light 
on .thepil'ot's campal'tment dome light (figure 
4-19), may· ,be· varied .by rotating the rheostat on 
the ·overhead switch panel. The instrument emer­
gency light operates from the battery bus and is 
protected bya circuit breaker, marked CKPT 
DOME SPOT, located on the battery bus circuit 
breaker panel (figure 1-39). 

Pilot's Compartment Spotlights. 

Two portable spotlights (figure 1·4), with coil~d 
cords, are secured on each side of the overheal~ 
switch panel. The lights may be adjusted onthel, 
mountings to direct the light beams, 'where reo 
quired, or they may be removed and used as 
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Figure 4·19. Pilot's Compartment Dome Light Panel 

portable spotlights. The spotlights are each con-
./ trolled by a rheostat, with marked positions OFF 

and BRT, or a pushbutton, located on the end of 
each spotlight casing. The lens casing of the light 
may be rotated to focus the beam and to position 

'\ a red filter which converts the white light to a red 
) light. The pilot's compartment spotlights operate 

-- from the dc battery bus and are protected by a 
circuit breaker, marked CKPT DOME SPOT, lo­
cated on the battery bus circuit breaker panel. 

) Emergency Exit Lights. 

Four impact type emergency exit lights (figure 
4-20) are installed in the cargo compartment. The 
lights are installed to illuminate the emergency exit 
immediately below and the exit opposite the light. 
The impact relay is normally energized (emergency 
exit lights out) by electrical power from the dc 
essential bus through a circuit breaker, marked 
EMER LTS ARM,located on the overhead dc cir­
cuit breaker panel. Each light has a self-contained 

) battery, and the impact relay will cause the lights 
to illuminate when subjected to a deceleration of 
2 ±-1/2 g's. In an emergency, the light may be re­
moved by pulling on the handle marked PULL 

" HANDLE TO REMOVE LIGHT. The emergency J exit lights will also illuminate any time electrical 
power is removed from the dc essen tial bus, de­
energizing the impact relay. A switch on each light 
has marked positions ON, OFF, and ARM. Placing 

\ the switch in the ON position, turns the light on 
~) and checks the light's batteries. With the switch in 

the ARM position, the light will come on if trig­
gered by an impact or loss of dc essential power. A 
switch, marked EMER EXIT LTS, with marked 
positions NORMAL and RESET, located on the 
cockpit overhead switch panel, provides power 
to test and arm the lights. Placing the switch to the 
RESET position will test the lights and reset the 
impact relay. The switch receives power from the 
battery bus through a circuit breaker, marked 
EMER EXIT RESET, located on the battery bus 
circuit breaker panel. 

Cargo Compartment Dome Lights. 

The cargo compartment dome lights (figure 4-21) 
are controlled by a guarded switch, marked DOME 
LIGHT - CABIN, with marked positions RED, 
OFF, and WHITE, located on the pilot's com­
partment dome light panel. The cargo compart­
ment dome lights are equipped with a red and a 
white lamp. The red light may be turned on any 
time dc power is available at the dc nonessential 
bus. The white light may be turned on only if the 
guard is lifted. The cargo compartment dome lights 
operate from the dc nonessential bus and are pro­
tected by a circuit breaker, marked CABIN DOME 
LTS, located on the dc nonessential circuit breaker 
panel (figure 1-39). 

Pilot's Compartment Dome Lights. 

The pilot's compartment dome lights (figure 
4-21) are controlled by a guarded switch, marked 
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Figure 4-20. Emergency Exit Lights 

DOME LIGHTS-CKPT, with marked positions 
RED, OFF, and WHITE, located on the pilot's 
compartment dome light panel (figure 4-19). One 
dome light is red and the other is white. The red 
light may be turned on at any time the battery 
switch is turned on, when either generator is run­
ning, or when dc external power is plugged in. The 
red light may also be turned on with the battery 
switch 0 FF by adjusting the rheostat marked 
SECONDARY INST, on the overhead switch 
panel. The white light may be turned on only if 
the guard is lifted to permit moving the switch to 
the WHITE position. The white light in the pilot's 
compartment dome light operates from the battery 
bus and is protected by a circuit breaker, marked 
CKPT DOME SPOT, located on the battery bus 
circuit breaker panel. 
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Loading Lights. 

Two loading lights (figure 4-21), one in the ceiling 
of the cargo compartment above the ramp and one 
in the bottom of the tail pylon, provide illumina­
tion for the ramp loading area. The lights are con­
trolled by a two-position switch, marked LOAD­
ING LIGHTS, ON, OFF, located on the overhead 
switch panel (figure 1-13). The loaditlglights re­
ceive power from .the dc essential bus and are Pro­
tected by a circuit breaker, marked LOADING,)o­
cated on the overhead dc circuit breaker panel. 

EXTERIOR LIGHtS: • 

. ~earchlight. 

Helicopters prior to CH-3E m are equipped 
with a searchlight (figure 4-21) mounted on the 
battery compartment door. Three switches control 
the swivel type searchlight, one located on each 
collective pitch grip (figure 1-11), marked SLT 
TRAIN, and the other on the LIGHT CONTROL 
panel on the cockpit console. The LIGHT CON­
TROL switch is marked SEARCH, OFF, and 
STOW. When the SLT TRAIN switch is placed in 
the AFT position, the searchlight is extended and 
may be stopped by releasing the switch to direct 
the light beam at any vertical angle between the 
stowed position and full downward extended posi­
tion. By placing the switch in the FWD position, 
the light beam may be directed at a progressively 
decreasing angle until the searchlight is in the 
stowed position. By placing the switch in the Lor 
R positions the searchlight will rotate to the left or 
right to any point in a 360-degree arc, but its use 
is limited by fuselage interference. If the LIGHT 
CONTROL switch is placed in the STOW position, 
while the searchlight is extended, the searchlight 
will automatical1y go out and retract to the stowed 
position. The switch is then placed in the OFF 
position. The searchlight operates from the dc 
essential bus and is protected by circuit breakers, 
marked SEARCHLIGHT, PWR, and CONT, lo­
cated on the overhead dc circuit breaker panel. On 
helicopters not modified by T.O. IH-3-642 the 
vertical (FWD and AFT) control of the searchlight 
by the SLT TRAIN switch is reversed. 

Controllable Spotlight_ 

CH-3E m- and HH-3E helicopters are equipped 
with a controllable spotlight mounted on the bat­
tery compartment door. The intensity of the 

l 
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1. ANCHOR LIGHT 
2. INSTRUMENT PANEL LIGHTS 
3. COCKPIT CONSOLE AND PANEL LIGHTS 
4. SPOTLIGHTS AND OVERHEAD SWITCH PANEL LIGHTS 
5. PILOT'S COMPARTMENT DOME LIGHTS (WHITE AND RED) 
6. RESCUE FLOODLIGHT ICH -3E •• AND 

HH·jE HELICOPTERS) 
7. EMERGENCY EXIT LIGHT 14 INSTALLED) 
8. FUSELAGE LIGHT 
9. CARGO COMPARTMENT DOME LIGHT (WHITE AND RED­

, 4 INStALLED) 
10. LOADING LIGHT 
11. ROTATING ANTI·COLLISION LIGHT (TAIL - RED) 

12. ANCHOR LIGHT 
13. POSITION lIGHT ITAIL - wHtTEt 
14, LOADING LIGHT 

T.O.1H·3(C)E·1 

15. ROTATING ANTI·COLLISION LIGHT ,BOTTOM - REO\ 
16. FLOOD LIGHTS lH AND RH SPQNSON 
17. POSITION LIGHTS {LEFT SPONSDN - RED, RIGHT 

SPON5qN - GREEN) 
18. FUSELAGE LIGHT 

19. LANDING LIGHT 
20. FLOOD LIGHT 
21. CONTROLLABLE SPOTLIGHT ICH·3E •• ,HH,3E.' 

OR HELICOPTERS MODIFIEO BY T.O. lH·3·$11) 

Figure 4·21. Lighting System (Typical) 

c,ontr,ollable sP,otlight is c.,ontr,olled thr,ough a rhe,o­
stat, marked PROBE LIGHT, l,ocated ,on the pres­
sure refueling panel. The dimming c,ontr,ol rhe,ostat 
has marked P,ositi,ons OFF and MAX. The light in­
tensity may be varied by m,oving the rhe,ostat.llway 
fr,om the OFF P,ositi,on t,o preclude blinding the 
air refueling ,operat,or. The masterp,ower switch, 
l,ocated ,on the pressure refueling panel must be in 
the ON P,ositi,on f,or the dimming circuit t,o be 
,operative. The same master switch must be in the 
OFF P,ositi,on if it is desired to use the c,ontr,ollable 
sP,otlight as a bright light ,only. The c,ontrollable 
sP,otlight uses the same c,ontr,ol switches, P,ower 
s,ources, and circuit pr,otecti,on as ,outlined f,or heli­
c,opters pri,or t,o CH-3E m . When the c,ontroll­
able sP,otlight is selected f,or use as a probe light 
during aerial refueling, the light is P,owered fr,om 
the ac essential radi,o bus thr,ough a circuit breaker 
marked INFLT REFUEL CONT SPOT LT located 
,on the pil,ot's circuit breaker panel. 

FIGGdlights. 

The three fl,oGdlights, ,one l,ocated ,on the right. side 
,of the ele.ctr,onics c,ompartment d,oGr and ,one each 
l,ocated ,on th!l.IGwer leading edge ,of each SP,onson, 
arec,ont)',olled by a 8w,itch, m.arked FLOOD and 
OFF, l,ocated,on tl1\llight cGntrol panel on the 
C,ockplt c,onsGle,(figures.l-17 and 1-18.). When the 
switch is placed in the FWODp,osition, the fl,o,od­
lights illuminate an area f,orwar9 and below the 
helicopter .. Placingthe>switch in the OFF positi,on 
turns ,off the fl,o,odlights. The fl,oodlights ,operate 
fr,om the dc nonessential bus and a\'C protected by 
circuit breakers, mari.e~fFWOD LT, CONT, LH, 
RH, and NOSE, locate.l on the dc n,onessential 
circuit break.~r panel. When helicopters are equip­
ped with a fixed landing gear, the floodlights afe 
mounted on the l,ower tube of the strut assembly 
between the fuselage and the main landing gears. 
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The. floodlights should not be left illumi· 
nated for more than 15 minutes at a time 
t()iprevent overheating. 

Rescue Floodlight. 

CH-3E m.'and HH-(lE,helicopters are equip· 
ped with an externally mounted 450-watt rescue 
floodlight to facilitate night rescue operations. The 
floodlight, attached to the rescue hoist mounting 
bracket, is inanually adjustable in flight by the 
crewman. The light is controlled by a two-position 
switch, marked RESCUE LT, with marked posi­
tions OFF and ON, located on the overhead switch 
panel. The rescue light receives power from the dc 
essential bus and is protected by circuit breakers, 
marked CONT and LAMP, located on the copilot's 
overhead circuit breaker panel. 

•. ,1, 

Landi~g I.:ight. 

Two tbree-posiHon landing light switches control a 
retractable fan ding light, located on the bottom 
left side of the fuselage aft of the electronic com­
partmen t door opening. The landing light master 
switch, located on the LIGHT CONTROL parlel' 
with the marked positions STOW, OFF and LAND­
ING, controls the relay which supplies ac electrical 
power to illuminate the landing light. The landing 
light control switches, located on the pilot's and 
copilot's coUective pitch lever grips (figure 1-11), 
marked LDG LT, with marked positions EXT, 
OFF, and RET, receives electrical power from the 
LANDIt-jO position of the master switch to extend 
or retract the light. Placing the master switch in the 
STOW position will retractthe'landlrt~'light and 
the light will go out. Th'e mallter'sWttchr~lleives 
electrical 'power from the de nohe'ssantla:I bus'" '" 
through a'drcuitbreaker; inarkedLDGi'L'l' CONT; 
located on the de nonesseritial cltcuitbrimker (Jaire1. 
The relay provides electrical power folthe ilIumi" 
nation of the landin!ilight from the ac nonesselitlal 
bus through Ii circuit breaker, marked LDOL'1','I'O:­
cated on the acnonessential circuit breaker panel;' 

• I . ' 

• 'j 

To prevent damage to the light on impact 
or while taiciing, the landing light con trol ' 
switch 'should be in the STOW position 
prior to'a water landing. 

Position Lights. 

The position lights (figure 4-21), located on the 
sponsons and pylon, are controlled by a switch 
with markeqpositions DIM and BRT, located on 
the overhead switch panel. A three·position switch, 
marked FLASH, OFF, and STEADY is installed to • 
provide either a steady or flashing operation of the ~ 

lights. The flasher operates only when the switch is 
in the FLASH position. These position liglijs will 
be partially hidden on those helicopters that are 
equipped with external auxiliary fuel tanks. How· 
ever, two additional position lights, one red and 
one green, are. located on the outer edge of the 
appropriate auxiliary fuel tank pylon. The addi-
tional position lights are controlled by the same 
switches as the normal configuration. The posi· 
tion lights operate from the dc essential bus and 
are protected by a circuit breaker, marked POS 
LTS, locatedqn the overhead dc circuit breaker 
panel (figure 1-39). If the helicopter is provided 
with a fixed landing gear, the position lights are 
mounted on the main landing gears. 

Fuselage Lights. 

Two fuselage lights ,(figure 4-21) are installed on 
the helicopter. One light is located on the top rear ~ 
side of the transmission compartment and the ~ 
other on the bottom of the hull. Both of the lights 
are controlled by a three-position switch, marked 
FUSELAGE, with marked positions DIM, OFF, 
and BRIGHT, located on the cockpit overhead 
switch panel. The lights receive power from the dc 
essential bus and are protected by a circuit breaker, 
marked FUS, under the general heading EXTERI-
OR LTS, located on the overhead dc circuit break­
erpanel. . 

An'chb~li..ights; 

Two·artc'hbl"lIg~ts'('!iIgure4-21),.one located on the 
nose alr<!ll1!h~'oth'er'ot1 tile pylon; are controlled by 
a tW0'1>0I!itlbrti sMtch linal'kel!i ~NOHOR, with 
ma'rklit:\· plosi1iil!>h's'ON"aridClFFl' Ibeated on the 
o~erhe-alhwi'tllh"~a.r1eJ.i Th'eaMhbrJ.igh1Js receive 
poWlll' ~tdM"the' BlI.tOOY'buS;'ah1l 'lire 'protected by 
a ch'cliitlbrel1ll!t!'mlfrktldANClHCHt, 'on the battery 

::~'~::;I::;:~:::b;~:ghf;:s~stem. '. ~ 
, " ,~t".,.,·) ". ,',;' : 1 ~ < 

orr'iilfcraft modified by TCT01.Hc3-6M two high 
intenSity s'trob~ lights are installed on the fuselage. 
One light is mount~d/located on the top of the tail 



pylon; th, " on the bottom of the fuselage. 
They are , rolled by two switches. The left-hand 
switch , undel heading ANTI-COLLISION with 
marked positions UPPER, BOTH, and LOWER, 
located on the overhead switch panel, is used to 
select the dt . ired light position /positions. The 
right-hand switch, marked with positions WHITE, 
OFF, and RED, is used to select the color (white 
for daytime use and red for night use). The anti­
collision (strobe) lights operate from the dc essen­
tial bus and are protected by one circuit breaker, 
marked ANTI-COLL FWD, located on the over­
head dc circu it breaker panel. 

The ligh1 s are designed to flash alternately at the 
rate of 50 to 60 times per minute. Twen ty-eight 
vol ts dc electrical power for lights is supplied by 
the essen t ial bus through a power supply unit. 

WARNING 

• The lower strobe light should be turned 
OFF during conditions of reduced visibility 
where the pilot could experience spatial 
disorientation as a result of reflections. 

• Operation of the lower strobe anti-collision 
light during hover, taxi or cargo sling opera­
tion may cause hazardous distraction to 
ground personnel. The selector switch should 
be placed in the UPPER position during 
these operations. Do not look directly at 
operating stro be light. An eye hazard exists 
and eye dam age may occur. 

AUXILIARY POWER UNIT. 

The aux iliary power unit (APU), (figure 4-22), lo­
cated to the rear of the main gear box, enables 
ground starting of the engines and ground opera­
tion of the electrical and hydraulic systems. The 
APU system consists of a control panel , an accum­
ulator assembly , a hydraulic motor, a turbine 
engine , a fuel system, a self-contained oil system, 
an d a mechanical drive. Starting power for the 
APU is fu rnished by means of an accumulator sys­
tem mounted on the transmission deck , left of the 
oil cooler. In order to provide more stored energy 
for cold weather starts, provisions for mstallation 
of a dual accumulator are incorporated. This con­
sists of the normal single accumulator installation 
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Figure 4·22. Auxiliary Power Unit 

interconnected With an addi ti onal piggy back 
mounted acc um ulator. The accumulators carry 
an initial air charge of 1600 psi and are hydraulical­
ly charged to 3000 psi by the utility hydraulic 
system. In addition, the systems have provisions 
for hand pumping and may be charged in this 
manner from the transmission platform, or from 
the cabin interior. During operation of the utility 
hydraulic pump, the pressure is raised to 3000 psi. 
When starting circuitry is energized , the start 
valve is opened and hydraulic pressure from the 
accumulator is routed mlo the APU starter. As 
soon as the turbine reaches operating speed and is 

4·59 



T.O. lH,3(C)E·l 

clrivingthe~ai~.gear box.lIceE!ssh~/$e6ti()h, the' 
utility pump'pressi:ue,rechiltges t~e!l;lCuinillator ," 
with 3000 psi'pressure.Theturbi~e!lngine has 1.1 
self-conwinedoil system. Electl'icQl;~ower is .sup­
plied,hartl' thedc essentiaY'bu&,'t,l!roilgh ,a crrcuit,,' 
break!!! marked APU CON'I',lo,9a~edqn th~dc,,," 
ess¢ntial bus crrcuit breakerp~el;: to 0J;le,\'!itethe\. , 
automatic control syste~ a.ndtheautolna,tic eirl.¢~: 
gency shutdown, operations of th~ APU, The elec- ,: 
trical p(rwermlj.y:beslippliedfr(nr(th~ battery or" 
{rOman el\t~rnid I>0wer,source. Fuelis'supplied :, 
fromtllce aft~t!lnk:A, fuel pressweswitbhactuat,w. 
a;tapproxiniately 110 psitosilpjolyfuer.totlie";,, 
combustion,chambedhrough both thestatt fuel, 
nozzle andinain fuel ejectors and allow,S ignition 
to be turned on. At 90:percent speed, the start fuel 
nozzle and ignition are turned off by the speed 
switch and burning is self-sustaining as long as 
there is a flow of fuel through the APU main fuel 
valve. The maximum APU consumption is 83 
pounds per hoUr at---'650F. The APU is capable of 
starting and operating up to an altitude of 15,000 
feet. The APU shaft horsepower varies from 75 hp 
at --650F, to 55 hp at +1250F. A mechanical drive 
with an automatic clutch is provided to drive the 
main gear box accessories section. The automatic 
clutch contains a freewheel unit that enables shut­
down of the APU when the rotor head is e\1gaged. 

APU CONTROL PANEL. 

The APU control panel, located on the cockpit 
console (figures 1-17 and 1-18), contains a master 
switch, a tachometer, prime-pump pressure, low 
oil pressure, high exhaust temperature and over­
speed caution lights, plus the emergency panel. The 
emergency panel contains a fire warning light and 
fuel shutoff and fire extinguisher switches, During 
starts, the hydraulic start valve opens to motorize 
the engine. The prime pump also comes on for 
10 seconds, then automatically goes off. 

APU Master Switch. 

The APU master switch, with marked positions 
START, RUN, and OFF, controls the operation of 
the APU. The switch must be held in the START 
position as it is spring:loaded to the RUN positioh. 
Holding the switch in the START positIon energi­
zes the components of the automatiC starting sys­
tem and starts the APU. When the switch is re­
leased and returns to the RUN position, the APU 
will run normally to drive the accessory section of 
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the main gear box. The switch is placed in the OFF 
position to close the main fuel valve and shut down 
the APU. The APU master switch is energized by 
28-volt dc current from the dc essential bus, and is 
protected by a crrcuit breaker, marked APU CONT, 
located, on the dc essential bus crrcuit breaker 
panel. 

NOTE 

If battery power is too low to actuate the 
battery relay to the dc essential bus, the 
APU cannot be started without an externa.l 
power source. 

Tachometer. 

The tachometer indicates the percentage of APU 
engine rpm. The tachometer receives power from 
an APU-driven tachometer generator. 

Low Oil Pressure Ca4tiol1Light. 

The low oil pressure caution light, marked LOW 
on;PRE;SS,will illuminate whenever the low oil 
pressure switch has been closed by low oil pres­
sure (6 ±.1 PSI), and the APU will automatically 
shut down. 

High Exhaust Temperature Caution Light. 

The high exhaust temperature cauti61i light, 
marked HIGH EXH TEMP, will illuminate to'indi­
cate abnormally high exhaustteniperatures,and 
the APU will automatically shut dciwrt. 

Prime Pump Pressure Caution Light. 

The prime pump 'fuel press1'Irt.: c~hti~il fight. 
marked PRI·PUMPPRESSURE, illuminates when 
the A:PU master 'switch/is' placecllir tile START 
position; The light is,extin'gufshed when fuel pres­
sure'frGmthe priltie'pumpreaches 2 psi at the 
prime' fuel pressure switch: After 10 seconds, a 
themal relay deenetgizes the APUprime pump 
and disables the prime pump pressure caution light. 
Illumination of the pri-pump pressure caution light 
throughout the first 10 seconds of APU'operation 
may indicate a failure of the APU prime pump, or 
the prime fuel pressure switch. Illumination of the 
pri-pump pressure caution light for more than 10 
seconds indicates a failure of the pressure switch or 
the caution light electrical system. 



Overspeed Caution Light. 

• The overspeed caution light, marked OVERSPEED, 
will illuminate if engine speed should reach 110%, 
to indicate an overspeed condition of the APU, and 
the APU will automatically shut down. ' 

I Emergency Fuel Shutoff Switch. ' .. 

• 
The emergency fuel shutoff switch, with marked 
positions FUEL SHUTOFF.and NORM, is used to 
shut the APU down in an emergency. When the 
switch is in the NORM position, the APU performs 
normally and the APU fire extinguisher circuit is 
deenergized, PlaCing the switch in the FUEL 
SHUTOFF position closes the main fuel valve and 
allows the APU fire extinguisher .circuit to be ener­
gized. The emergency fuel shutoff switch is ener­
gized by direct. current from the essential bus, 
through theAPU FIRE EXT circuit breaker. 

APU Fire Extinguisher Switch. 

• The APU fire extinguisher switch, with marked 
positions FIRE EXTING and OFF, discharges the 
APU fire extinguishing agent to the APU, when 

It 
placed in the FIRE EXTING position. The switch· 
receives power from the dc essential bus, through 
the FUEL SHUTOFF position of the APU emer­
gency shutoff switch, through a circuit breaker; . 
marked APU FIRE EXT, located on the overhead 

• dc circuit breaker panel. 

APU Fire Warning Light. 

• 

A press-to-test APU fire warning light, marked 
FIRE WARNING, provides an indication of fire in 
the APU. The light receives electrical power from 
the dc essential bus through the APU fire detection 
system, through a circuit breaker, marked APU 
FIRE DET, located on the dc essential circuit 
breaker panel. 

APU Advisory Light. 

The light on the advisory panel, marked APU ON, 
comes on whenever the main fuel valve opens and 

I 
will stay on until the APU is shut down. 

APU HAND PUMP AND ACCUMULATOR GAGE. 

• 
The hand pump and gage are located in the cargo 
compartment forward of the last window on the 
right:.hand side. The hand pump (figure 4·23) is 
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used during starting of the turbine, if the 3000 psi 
pressure from the accumulator is not sufficient. 
At -54°C a pressure of approximately 4000 psi 
is required to start the turbine. A visual indication 
of pressure can be observed on the hand pump gage 
during pumping operations. The hand pump gage is 
marked in 1000 psi increments up to 5000 psi. The 
accumulator can withstand pressures up to 7500 
psi. 

NOTE 

When necessary to recharge due to com­
plete loss of air charge, actuate the APU 
master switch to prevent hydraulic lock 
on accumulator piston. 

APU STARTING PROCEDURE. 

For APU starting procedure, refer to BEFORE 
STARTING ENGINES, (lection II .. 

APU EMERGENCY STARTING PROCEDURE. 

Should the normal startin'g'procedure ~ail and the 
pressure in the accumulator becomes depleted, a 
manual hydraulic pumping system can be used to 
replenish pressure in the accumulator. The. system 
consists of a manual hydraulic pUIl'lP,a pump 
handle, and a pressure gage on the pump. The pres­
sure gage Can be observed during pumping opera· 
tions. The pump handle is located either on the 
right side of the transmission deck or the right side 
of the cargo compartment. ltwill be noted at 
-53.90 C, a pressure of approximately 4000 psi is 
required to start the APU turbine engine. The use 
of a manual hydraUlic pumping system can bring 
the pressure in the accumulator up to approximate­
ly 4000 psi. 

CARGO COMPARTMENT. 

The cargo compartment (figure 4·24), located from 
station 137.0 to station 379.5, is capable of carry, 
ing cargo, personnel, litters, and wheeled vehicles; 
The impact and wear.resistantcompartment floor 
has a positive non-skid surface for personnel·foot,·. ' 
ing, and skid strips to facilitate the movemel'lt·of·,. 
cargo and provide floor protection. Thecargo:a.olm· 
partment floor is divided into six seotions,a'ndois'''' 
capable of sustaining distributed'sta'i:iGliaIl.'CilQ,C1ifLi """ 
200 pounds per square foot. Refert0'the!~II)\j)'" 

.; ~: ;;,f[ 'HrCl trb~rll 
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ACCUMULATOR HAND PUMP INSTRUCTIONS 
PUMP HANDPUMP UNTIL 3000 PSI IS ATTAINED 

NOTE: GAGE ATTACHED TO AFT END OF 
ACCUMULATOR TO BE USED FOR PRE­
FLIGHT CHECK 

STA 
329 

DETAIL A 

WL 
154 

SEE DETAIL A 

WL I ___ ~~~~~ 130 -t -------- ----------- - --. 
STA 
350 

Figure 4·23. APU Accumulator Hand Pump 

Loading Manual, T.O. IH·3(C)C·9, for cargo load· 
ing instructions to distribute static lo.ads .. Tiedown. 
fittings, rated at 2500 pounds, are installed on the 
cargo floor to facilitate cargo tiedown, and (Ire pro· 
vided with fittings that serve as troop·seat and 
litter attachment points. The cargo P9mpartment 
also contains a pellSonnel door and ramp, both of 
which may be used for loading personnel and 
cargo. When both personnel and cargo are carried 
in the cargo compartment, personnel are normally 
seated aft of the cargo. ;\n ac electrically ·operated 
winch, normally stowed in the forward left·hand 
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side of the cargo compartment, is provided for in· 
ternal cargo handling and cargo hOist and rescue 
operations. Some helicopters have the soundproof· 
ing removed and ;lnnorprotection added on the 
aft right side of the personnel door to protect the 
crewman during hoist operations. In addition, ~ 
stowage is provided on ti)e left side of the cargo ,. 
compartment for the crew chest protectors, arid an 
adapter is installed in lieu of the cargo compart· 
ment heater for ventilation. The electrical rescue 
davit, including the power reel, is removed from 
the helicopter and is replaced by a 600·pound 
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capacity hydraulic rescue hoist which is perma-
• nently externally mounted above the personnel 

door. On those helicopters equipped with arma­
ment configuration, a jettisonable window and 
release mechanism, four chest protectors, three 

t 
M60 machine guns, forward and aft gun mounts, 
aft gun platform, ammunition containers, and rings 
and supports are installed. When loading the heli­
copter, refer to Section V for center of gravity 
and weight limitatiolls and T.O. 1-B-40, Handbook 

• of Weight and Balance Data. 

I WARNING 

When soundproofing is removed, cargo com­
partment passengers should wear helmets or 
ear plugs to avoid possible ear damage due to 
the noise level. 

CARGO LOADING STATIONS. 

~ The cargo compartment is divided into marked cg 
stations, at 25-inch intervals, between stations 
150 and 375. Cargo loading scales corresponding 
to these marked stations are provided on the load 

t adjuster. The cg loading stations are marked at 
eye level for easy locating. The cargo compartment 
may also be subdivided into unmarked 25-inch 
interval loading areas from fuselage station 137 to 
451 as indicated on load adjuster. Cargo should be 

~ loaded between these stations so that the cargo cg 
" falls on the respective cg stations. 

CARGO FLOOR. 

The cargo floor, made up of one-inch thick honey­
comb floor panels, is supported by transverse bulk­
heads and beams. The cargo floor is approximately 
310.5 inches long and 76 inches wide. The last 68 
inches of the floor form the horizontal ramp floor 
which can be lowered and raised to facilitate cargo 

Il and/or troop loading and unloading. The floor has 
, a positive non-skid surface. Three rows of low 

friction longitudinal skid strips are installed on top 
of the cargo floor to provide floor protection and . 
facilitate cargo handling. The cargo floor is re-

~ movable in the areas above the fuel tanks and is 
II' sealed to prevent water, dust, and dirt filtering into 

the area beneath the floor line. The cargo floor 
area is designed to support, during flight and/or 
during loading, a maximum load of 200 pounds per 
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square foot; however, higher weights may be car­
ried if shoring is used to distribute the weight over 
a larger area. 

TIEDOWN FITTINGS. 

The two types of tiedown fittings (figure 4-25) 
used are the fitting for the standard type of cargo 
restraillt, and the combination cargo restraint and 
lug for troop seat and litter floor attachments. The 
recessed tiedown fittings (figure 4-26) have 2500-
pound restraint capability. The 2500-pound tie­
down fittings are used to secure cargo, litter sup­
port straps, troop seat legs, and the crewman's 
safety harness. There are three 5000 pound tie­
downs, one located near the personnel door and 
two located either side of the tail end of the aft 
ramp. The 5000 pound tiedown fitting near the 
personnel door is used for cargo loading through 
the ramp or as a dead-man when winching cargo 
out of the compartment. 

TIEDOWN DEVICES. 

Various types of tiedown devices may be used for 
securing cargo. One type is a turnbuckle arrange­
ment for tightening the tiedown chains, another is 
a webbed type strap with hooks for attaching to 
tiedown fittings. Nets and strong rope may also be 
used. 

RAMp SYSTEM. 

The ramp system is divided into two·sections, the 
forward ramp which is horizontal with the cargo 
compartment floor in ti)e closed position,aQd the 
aft ramp which conforms to the contour of the 
fuselage in the closed position. The aft ramp is 
hinged to the forward ramp and opens 9utward 
and downward. The clearance between-the ramp, 
in the open position, and the fuselage structure 
may be increased by KNEELING the hillicopter. 
The ramp surface has transverse non-skid material 
installed for personnel footing alld for loadll)g vehi­
cular cargo. Fittings rated at 2500 pounds are 
installed to secure light cargo carried <;In the for­
ward ramp. There are no cargotiedo,w:ptitting~ on 
the aft ramp floor. Two tiedowilfittfug(rated~t 
5000 pounds each are used to suspend the ramp or 
for pulley biO. ck attachniilh'ts:;ii.I~m,l\W.lti.:.I!ftini\icargo 
through the ramp. The.,ramp sY&1iI!1Ti':;fitgQrll4-27) is 
electrically controlled artdhydraulicallyaetuated 
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TRUNNION·_SNATCH BLOCK, 
RESCUE AND HOIST 

SNATCH BLOCK FLOOR 
TIEDOWN FITTING 
6000:POIJ,NOb 

SEAT, LITTER 
TIEDOWN FITTING 

SNATCH BLOCK'FLOOR 
TIEDOWN FITTING 
6000 POUNDS 

RECEIVER-SNATCH" BLOCK, 
RESCUE HOIST OPERATION 

CARGO' HANDLING 

Figure 4·25. Tiedown Fittings 

SEAT, UTTER, CARGO FLOOR 
TIEDOWN FITTINGS 
2500 POUNDS 

., 
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• 
B.L. 38.56 

.~ . • • • • • • • • • • • • 
• • • • ... • • • • • • • 

B.L.O-• 
• • • • • • • .. • • • 

~ • • t 
• • • • • • .. • • • • • B.L. 38.56"\ 

I }-FWDRAMP I AFT RAMP 

STA STA STA STA STA STA STA STA STA STA 
137.06 186.86 , 220.94 243.44 289.94 323.0 346.44 379.44 447.5 540 

~ LEGEND 

ALL TIEDOWN FITTINGS-RATE 2500 POUNDS 

TIEDOWN AND STOWAGE LOCATION • SI;AT. LITTER, CARGO, TIEOOWN FrTTINGS 

~ SNATCH.B~OCKTIEDOWN FITTING 5000 POUNDS 

o SEAT. LITTER FITTINGS 

Figure 4-26. Location of Tiedown Fittings 

~ by hydraul.ic pJ;eSSlll'e.f.I'Om the u .. tiUtY. h.ydraulic 
, system. The auxiliary power unit i~ the.nor!ilal 

source of p.owerfor.operation ofth~·.ramp; The 
ramp may be1Qweted manually ,When hy~i'alilic 
or electric9,lpo~eri$,not avai1a~le.,The.aftramP 

~ may be op~i1.edii:ttl,J.e air, on thegroUi1,q, 'cron the 
water. Thef6rvvard tamp can be' opened beyond 
the horizontal position only when the weight of 
the helicopter is on the helicoptei~s wheels and ,the 
aft ramp is unlocked, The ramp system controls 
consist of a pilot's ramp master switch, aJili1ot~s 
ramp control panel, a crewmember's ra~p.,control 
panel, and a manual uplock release. When.,jlCtuated, 
electrical switches on the ramp cOll,trol panels 
energize hydraulic solenoid valvesJ!~hich dire.~t . 
hydraulic pressure to the up or do'\yp side~ of the 
ramp actuating cylinders_ ' 

I WARNIN~ I 
The aft ramp cables must beattacheQ!J.pd 
the forward ramp locked for all flights. If 
the ramp should extend beyond the hori­
zontal position in flight, the helicopter 
may assume an extreme nosedown atti­
tude. 

Persoljnel should refrain from standing on 
the aft ram:p, without cables attached, 
to avoid dl1image totper,ll!,lp hyQraulic . 
systefx:l'·1'oi~pd.fa:~ti{~~~'~W~'ii~rainp; 
nocargoexc~jfln~~qP9Upg8should rest 
onthe"aft>l7~p""hthout the aft ramp cables 
. n d " I msta"e . 'f" . "" 

• Aft RamPi • 
" 

An .ft ranjri, approximatelY-six feet in Jength, at 
, the ~nd ofl(jhe cargo compartment, is ulied for the 
loading antl'.un!le~ng of cargo and pers<>nnel. The 
aft ~amp is locke(J in the cloSed position by two 
upl()~k cylindersi1'heuplock cylinders are me­
chanidally latcihed:and hydraulically released. Two 
safety ba:li~s ~~, ,!toil ,b\l attached tp the aft ramp 
whenever JlIlght ismad(\, r~gardless of whether the 
aft ranipUi; open pr closed. 'The, cables are attached 
to the fl.\seiage structure and are stowed above the 
aft ramp along the: left and right-hand cargo com­
partment side pa\lels, A light, marked RAMP, on 
the pilot's cautionpanel will illuminate when the 
aft ramp is not up or not locked. The light receives 
electrical power from the dc essential.bus through 
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a circuit breaker, under the general heading INDI­
CATOlt ,LTSand marked RAMP, locate,donthe 
overheactdc C\rcllitbr~ake(panel.:Fhe' aft' rarl! p 
will ,tend, tofJoa:tup~a:rd,atspee4sabove;70knots 
and will rul$~lt)e:-a partiaijycll)sed,posltj<;ln.Qn 
thos<;l helicopte~ which have thtiailrtanietitcQn­
figur!ition,two traCks ate installed On the aft ' 
ramp. ',' . 

'NOTE 

The aft ramp may be opened' and closed 
in flight and during climbs and descents 
at forward speeds no greater than \115 
knots, 

Forward Ramp. 

The forward ramp, approximately five feet eight 
inches in length, may be lowered with the aft ramp 
to make an inclinf;ld entrance to the cargo compart­
ment, The forward ramp contains tiedown fittings 
for cargo,tiedown; troop seats, skid strips, and a 
nonskid material surface for traction, The forward 
ramp is lowered in sequence, after the aft ramp is 
lowered, and raised before the aft ramp is raised. 
The forward ramp is locked in the closed position' 
by mechanically latched uplocks incorporated in 
the forward ramp actuating cylinders. The forward 
ramp is released by hydraulic pressure. 

Pilot's Ramp Master Switch. 

The ramp master switch, located on the pilot's 
ramp control panel, miU'ked MASTE,R has, ~arked 
positions, PILOT, OFF, and CREW. Placing the 
master switch ill the PILOT positiontrimsfers 
electrical power to the switches on the 'pilot's ramp 
control paneL Placing the master switch in the 
CREW position transfers electrical power to the, 
switches on the crewmember's ramp control paneL 
The master switch receives electrical power from 
the' d~es~ential bus, through,acircuit breaker,' 
marked RAMP, located on tfie overhead,'dc circuit 
breaker paneL 

Pilot's&nd c:'rewmem6er's Ramp Control Panels. 
. " , -.. !; . . 

A pilot's r!imp controlpanel is located on the 
cockpit console (figures 1-17 and 1-18),00: some 
helicopters, the pilot's ramp contrpl panel.is lo­
cated on the pilot'sconsole to the right of the 
pilot's seat, The, crewmember's RAMP CONTROL 
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panel is located on the right-hand cargo compart­
ment side panel above the ramp. The ramp control 
panels (figure 4·28) consist of a forward ramp 
switch, aft ramp switch, forward anQ aft RAMP 
OPEN warning lights, and a CABLE caution light, 
The aft ramp switch, marked AFl',with marked 
positions CLOSE, HOLQ, and OPEN, controls the 
operation of the aft ramp. The RAMP OPEN 
caution light, marked AFT, will illuminate when 
the aft ramp is not up and locked. The forward 
ramp switch, marked FWD, with marked positions 
CLOSE and OPEN, controls the operation of the 
forward ramp. Extra long cargo may be extended 
over the aft ramp door with the aft ramp open 
(horizontal) in flight, 'but should be loaded in such 
a way that cargo does not come in contact with the 
aft ramp. Due tp interlocks in the fqrwardramp 
control c.ir<:uit~ the forward ramP canllqt l!eopen­
ed until the,aftramp is unlocked alld the weight 
of theheJid'opteris on the'heJicopter'swheels, The 
RAMP OPEN caution light, marked FWD,will 
illuminate when the forward ramp is:nQt',)ip anQ 
locked, ' , " , ' 

. : ' . 

The CABLE caution light on the ramp con­
trol panel is inoperative. 

Aft Ramp Uplock Release Levers. 

There are two manual uplock release levers (figure 
4-29), One lever is located on the right-hand side 
of the cargq compartment apove ti)e ramp., The 
other, the nandl,e t~pe! is located externally under 
the right hand side of the tail pylon, aft of the 
ramp,in an oblong metal container with a hinged 
cover marked RAMP EXIT RELEASE HANDLE 
INSIDE. Both controls are connected'by a ~able to 
provide a mechanic,al release of the aft rampup­
locks when electrical or hydraulic power is not 
available. When actuated, the uploclts are released 
8\1<\ the ramp will lower under its own weight. 
Snubbing'action during the ramp opening is pro­
vided by fluid trapped in the, ramp actuating sys­
tem hydraulic lines" ' 

Forwa'rd RamI' Uplock Release L.evers . 

A mariualrelease lever for the forward ramp actu­
ating cylinder uplocks is installed on the top side 
of each forWard ramp actuating cylinder. The 
manufll releases provide the means of unlocking the 
forward ramp when electrical orhydraulic power 
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CH.3Em~ AND HH·3E HELICOPTERS 

Figure 4-28. Ramp Control Panels (Typical) 

is not available. The ramp will then lower under its 
own weight. The rate of ramp lowering is control­
led by a restrictor. 

Normal Operation. 

To lower the ramp, proceed as follows: 

1. APU -100%. 
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Before lowering ramp, make sure that the 
area under the ramp is clear of personnel 
and equipment and the ground under the 
ramp is of equal load-carrying ability, to 
avoid twisting the ramp when heavy loads 
are applied. Make sure the ground is free 
of rocks, stumps, etc., to avoid damaging 
aft ramp outer skin. 

NOTE 

Before lowering the ramp, check that 
troop seats and cargo tiedown devices 
are disconnected from the forward 
ramp. 

2. Ramp master switch - PILOT OR CREW. 

3. AFT ramp switch - OPEN (RAMP caution ' 
light - ON, AFT RAMP OPEN WARNING 
light - ON). 

4. FWD ramp switch - OPEN (FWD RAMP 
OPEN WARNING light - ON I. 

To raise the cargo ramp, proceed as follows: 

1. APU - 100%. 

2. Ramp master switch - PILOT or CREW. 



! 

3. 

4. 

FWD RAMP 

Figure 4-29. Ramp Up/ock Release Levers 

FWD ramp switch - CLOSE (FWD RAMP 
OPEN WARNING light - OUT). 

FWD ramp switch - HOLD. 

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

5. AFT ramp switch - CLOSE (AFT RAMP 
OPEN warning light - OUT). 

6 . AFT ramp switch - HOLD. 

Manual Operation. 

To lower the ramp, manually, proceed as follows: 

1. Aft ramp uplock release levers - PULL. 

2. From outside, external manual release ­
PULL. 

3. Forward ramp uplock release levers -
PULL. 

NOTE 

The aft ramp may be raised manually. 

PERSONNEL DOOR. 

A door is installed in the forward section of the 
cargo compartment, on the right-hand side of the 
fuselage. The door provides a means for loading 
personnel or cargo while on the ground or while 
hovering. The door, approximately 5.5 feet high 
and 4 feet wide, rides on tracks mounted above 
and below the door on the outside of the fuselage. 
A positive acting latch is installed in the door to 
prevent inadvertent opening in flight. The latch 
allows the door to be held open in three different 
positions. The door may be opened from inside the 
compartment or from the outside, while on the 
ground, by turning the latch handle and sliding the 
door aft. In the event of an emergency, the door 
may be jettisoned by pulling down on the release 
handle located at the top of the door and pushing 
the door outward. A personnel ladder, normally 
stowed on the left side of the cargo compartment 
aft of the electronics rack, is installed in the sill of 
the door to permit entry of personnel. Some heli­
copters are equipped with a one piece improved 
ladder that is stowed in the provisions provided on 
the left-hand cabin wall above the aft ramp. The 
personnel ladder should be removed and stowed 
prior to taxi so as not to interfere with rapid emer­
gency egress. The hoist boom may be installed at 
the door for cargo loading or rescue operations. 
The door cannot be closed with the boom installed 
in the hoist position. A light, marked CARGO 
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DOOR, (In the pilot's eaution light panel, will 
illuminate any time the door is not closed and 
latch I'd. The light receives electrical power from 
the dc essential bus, through a circuit breaker 
marbd PWR, under the general heading, INDICA­
TING LIGHTS, located on the overhead dc circuit 
brel!lter pMe!. 

When opening or closing the door during 
flight, avoid catching the emergency re­
lease on the fuselage and jettisoning the 
door. 

WINCH INSTALLATION. 

A variable speed winch with a 2000-pound capa· 
city is provided for cargo loading. On those heli­
oopters not equipped with an externally mounted 
rescue hoist, the winch is al~o used for rescue 
operations. The winch components are a motor­
driven Winch containing 150 feet of cable, a winch 
control box, electrical power cable, electrical con· 
trol pMel and cable, Md a removable supporting 
mount. An automatic clutch is built into the winch 
to pr~en-t overloading. The clutch is designed to 
slip When the cable tensiQnexceeds 2000 pounds. 
If t\1ellhateh slips during loading, operation of the 
winch should be discoritinued immediately and the 
load should be reduced to avoid damage to the 
winch. 'file winch is secured to the compartment 
floor below the, electronics clOSet in the forward 
left~hand section of the cargo compartment. The 
auxiliary pow¢r unit is the normal source of elec­
trical power for operation of the cargo winch so 
that ~argo inay be handled, without the engines 
operating. The winch pendant power cable may be 
plugged into either the cargo Ibadinl! receptacle or 
the holst recept!\6ie'. 'rhe winc~may b£l,o,pl'rated 

W' C"lly the pilot, tr6in 1JIle cop!tpit;or l!>i>"tlte .ctew­
member,from thecargo <l<>mpartmerit:On some' 
l1Eilicopters; the pilat has no ,controls for operating 
the winch'." ' ',' 
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To prevent damage to winch, do nbt 
operate continuously for more thM 5, 
complete duty cycles (both in Md out). 
Duty (,ycJes may be repeated after 45 
minutes cooling period, ' 

RESCUIU""O, 1ST OPERATI,ON (HELICOP,TER,S ~ 
PRIOR TO C~3E III NOTMODIFIEbBY T.O. 1l1li 
lH-3(C)C-S61). ' , 

The single winch that is used for cargo handling in 
a stationary position isaiS, 0" used in the resQue hoist ~ 
operation (figure 4-30). The winch cable is reeled ,. 
through two snatch bl9Cks and a snatch block and 
extension arm assembly, then through the power 
reel unit outside the personnel door., The cable is 
first reeved through the snatch block Md arm ex- .. 
tension ~seinbly which'is secured to a receiver on 'III 
the left-hand' cargo compartment wall at station 
166. The cable is then reeved through a snatch 
block on the center of the cargo floor at station 
141.5. The cable is then reeved through a,snatch 
block secured toa fitting on the 'personnel dOor 
jam. The cable then travels through the power reel 
unit which is mounted on a truss support that ex­
tends ,out of the personnel door. AU snatch blocks 
are of the quick disconnect type to expedite reel-
ing of cable. The rescue capacity is 600 pounds at 
speeds up to 100 feet per minute. The hoist has a 4 
150-foot ,cable of which 135 feet is usable. As the 
winch 'Pq,~s QU.t an unloaded, cable, the power reel 
maintains tension on the cable to prevent the cable 
fromf~w.g. Wh,en hoisting a load, the power reel 4 
freewheel$ <I'nd the winch powers the cable in. 
Limit swi-tlcl:les are provided at extreme ends of 
cable travel. The truss support is removable and 
can beinstaUerl' and rigged in the helicopter with 
the door closed, The truss is 'then ,extended after .. 
openil\li the ,6i-eor at the rescue site, The crewman 'III 
aiding in a rescue operation is' provided with a gun­
ner's type safety belt. The maxirnumailowabIe 
load for rese\le operations is 600 pouriCl~. 

.:' 

f 
'--W-A-R-N-IN-G-,-', 

• Lo~se ~hjectscan become entangled be- • 
tween the hoist cable Md floor pulleys. Ex- , 
treme care should be exercised to avoid the 
pendant wire, seat belts, clothing and loose 
objects from becoming entMgled during .. 
hoist operation. ,. 

• The r~scue mode of the winch is limited 
to use in actual emergency rescue or for 
training purposes using a dummy, 



PENDANT WITH 25 FOOT 
RETRACTABLE, REMOVABLE 
CO IL· TYPE CABLE 

PENDANT WITH 10 FOOT 
NON·DISCONNECT ING 
STRAIGHT TYPE CABLE 

T.O. lH-3(CIE-l 

Figure 4-30. Hoist Controls (Typical) (CH-3E Helicopters Prior to m. Not Modified to T.O. 1 H-3(C)C-561) 
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Power Reel. 

The power rliel is, liIlISillally all,electlflt lIlotoT thltt 
drives aeem!!, alii/ellIS whl¢ll in tum drtVe I't ""IIey, 
A built-in ~nlo<tine cit(;)l,ttt pel\liilt& sheatb!, of the 
winch cable in the event of cable ground fO'lllm!f. 
Faulty witing in the ~i.)qtirte circuit can be de­
tected by a cireuit te9ieY: An up·lim·lt swlwh is also 
incorporMie'din tile power reelwhl(lh provides 
automatic stopping of the winch at the extreme 
up travel of the cable at the power reet. A.a the 
winch pays out an unloaded cable, the power reel 
mruntainstension on the cllible to p'revent the cable 
from foulm8;. A ben~, $UPPressor, located in the 
power reel" JIfflItI'liIntll cllivle' ba,,:klll&h even when the 
cable hoist is guillotined. A& the winch reel& the 
cable in through the power rel!!I, the reel free­
wheels, relleving tenSIon on tile cable. To provide 
visual warning that tbe end of the cable is ap­
proaching, theJast 1& feet of the cable is painted 
red. 'f4e d~Hmtt stop iIlIould actullte when the 
red seCtion reaches the bO€lll1. The w\neh should 
not be operated at f'trIl sp~ed <'Ince the rEId section 
appears belowtbe boom. PowElr for the power reel 
is supplfed by the ac essentilll bus, throUlb the 
HOIS'l' c~t'cuit breaker on the ac essentUd clreult 
breaker paneL. Power for the flIiUlotine rimlit is 
supplied by the de essential bus ~htWg/l, the HOIST 
circuit breaker on the ovetcrd dt'l circuit breaker 
panel. r W;'l?lVliII a . . 

Sf,,€, JS.-/~l/ - --- . . . 
Pilot's Hoist Controls. 

The winch milster sWitch, Ihatked HOIST'MAS­
TER, CREW, PILOT, located on the overhead 
switch panel (figure 1-13), selects either the pilot's 
or the crewmember's controls for the o~eration of 
the winch, The hoist master, switehree,elv'!g.power 
from the de essential bus through ~ eJtc)l.ilt,!l!Itel!!~~r 
marked HOIST,IOcated.onthe 6Verhf!aj:l'c\:tela'lt· . 
breaker pl\lleLWhen thehbist mllSter s'W1teit-js'" 
placed in the piLOr position, the pilotG8ifloPllrllte 
the hoist at coMtllnt rates of 100 feet permil'l'l11:e 
in the rescue mode and 33 feet per rilinuWln. cargo 
mode. The lai!t'twii",feet of cable before riril re­
traction is ~iJ.~ihatically limited to 33 fellt per 
minute. Theip~!;\,,!ill!mber must select c!\:1fgo nil'ode 
to reel in tMlli«li!tw,o feet of cable, A g1Il'arded 
guiIlotinesW:i~;,,:ti).~ked HOIST CAl'llLlil'SliEAR, 
is installed Cillrlil\il;e·~erhead switch panel. When the 
guard is rtlis~,j~cRd'1lhe switch is thl'8'Wn, an electri­
cally actuated chatge in the guillotin, l~cated in 
the power reel, will fire and cut the winch cable. 

4'74 

Crewman's H.oftt e.om,ols. 

The crew hQitt controls consist of a crewman's 
HOlST CABLE SHEAR switch and a HOIST 
SHEAR CIJtCtJl"l' HST switch, located at.f:jacent 
to the personNli ~f, II crewman'lt MODE SELEC. 
TOll: swiwh ana II fREEWHEEL swlta:b, located 
on the le(t·h~ wllll adj,al;lent to the winch, and a 
crewmatl'i peruiant anll FliJl;ilptacles for the pendant 
at the hoist 1ItII$~ Oll truI right sid/l pf the \>ulk­
head abf.we ~ !l~Qwclt~t's seat. 'f4e hoist cable 
shoor 8wtwh ena.bw the c""wmember tl> shllar the 
cable in the ""en;' of IIIl emergency. 'f4!l pendant 
eontain& II ~ COIl:t:l'gJ switch with Inarked posi­
ilQ11s OUT, ., AS'r, 1M. F MIT, whiCh ellllbies tI<!c 
~ber j;Q eontUlI tb.e cab}.l speed of the 
hoiat fWm 0 to 100 te~ per mlll'1:!te. If the MODE 
SELECT 8wt1;lIn is in tu RESCUE p.ositian, a trig­
«lIT type switell ~tlle pendant grip, marked, res, 
pt"ovides the .. crewman with communications while 
apeI!ating the noilit. 

1"wARN"'}" 
: , '" .,. 

WMn oPllratlng the holtli.~~ 
€Iil'go .~!1'Ipllrtment withtbe,~t$9i'lnel 
doorqlilen, the crewman's Sllfe$~helt 
shalll,:lll 1,Isecl. . . . 

• 'iEa:.~t illjUry to personnel, or dam­
.t/il~e hoist or ca~go on the hoist 
califle., dOllot fully rruse the hoist until 
oscillations of the hoist cable have 
~topped. 



Portable Pendant. 

The portable pendant is basically a portable speed 
control switch which allows for remote control 
operation of the winch. The pendant contains a 
thumb·operated speed control switch for variable 
winching speeds. The switch is marked FAST, 
OUT, IN, and FAST. A guarded thumb slide 
switch, marked REEL, with two marked positions, 
FREE and LOCK, is located to the right of the 
speed control switch. The reel slide switch, when 
the pendant is connected at the aft pendant recept­
acle, allows the operator to freewheel the cable 80 

a crewman can walk the cable out to the cargo. 
The pendant may be installed in either of two 
receptacles on the right side, One aft, marked 
WINCH, and one forward of the personnel door, 
marked HOIST CaNT. The pendant may have 
either a 10·foot straight cabl~, or a 25·foot coil 
cable. The 10·foot cable is integrally connected to 
the pendant while the 25·foot cable is connected 
with a screw type fitting. Either cable fits the 
receptacles for hoist winch on the cargo compart· 
ment wall. When not being used, the pendant is 
stowed on a bracket forward of the personnel 
door. 

The 10·foot cable will drop to the floor 
when in use. Care should be exercised to 
prevent damage to the cable from cargo, 
pallets, or skids being winched. 

Rescue Hoist Cable Shear Switch .. and Circuit 
Test Panel 

Pilot's Hoist Cable Switch 

The pilot's hoist cable shear switch, marked hoist 
cable shear, is located on the overhead control 
panel (figure 4·32). The guarded switch has a 

. marked position off which is the normal switch 
position with the guard closed. When the guard is 
raised and the switch is moved to the shear position, 
an electrically activated charge in the guillotine 
will fire and cut the hoist cable. 

Crewman's Hoist Cable Shear 

The crewman's hoist cable shear switch marked 
hoist cable shear is located to the right of the per· 
sonnel door (figure 4·32). Raising the switch guard 

T.O. 1H·3(C)E·1 

and throwing the switch will enable the crew mem· 
ber to shear the cable. 

NOTE 

To shear the hoist cable from the cabin, 
the mode selector switch must be in the 
crew position. The pilot may shear the 
cable anytime, regardless of the mode 
selector switch. 

The same rescue hoist cable shear and circuit test 
panel are used for both installations. Refer to 
hoist shear circuit test panel in this section. 

CARGO LOADING WINCH OPERATION. 

The cargo winch (figure 4·31) is used for cargo 
loading and unloading through the personnel door 
or the ramp. When the winch is used to hoist cargo 
through the door, it is attached to the removable 
support mount installed at the personnel door. The 
maximum allowable load that can be hoisted 
through the door is 600 pounds due to the struc· 
turallimitations of the support mount. When load· 
ing through the ramp, the winch may be used to 
drag wheeled and skidded dead weight loads, pro· 
vided the force required to drag the cargo does not 
exceed 2000 pounds. When loading through the 
ramp, cables and snatch blocks are provided to 
configure the helicopter for loading/unloading 
operations. The snatch blocks are attached to 5000 
pound tiedown rings in an offset configuration that 
will permit the cable, when routed through the 
snatch blocks, to drag the cargo on or off the heli· 
copter to a predetermined position. 

WINCH CONTROL PANEL. 

The winch control panel, marked WINCH CON· 
TROL, is located on the left-hand side of the cargo 
compjlrtment at fuselage station 158. A MODE SE· 
LECT switch, with marked positions RESCUE and 
CARGO, is located on the panel. A guarded CABLE 
CONTROL switch on the. panel has marked posi· 
tions NORMAL and FREEWHEEL. When the 
mode select switch is placed in CARGO position, 
cable speed for cargo loading is 33 feet per minute. 
The freewheel switch permits freewheeling of the 
winch during cargo loading and allows the cable 
to pay out at maximum speed. The freewheel fea· 
ture may be used to payout cable only prior to 
winch operation. A built-in safety relay prevents 
freewheel operation When in the RESCUE mode. 
A built-in Intermediate llmit switch is actuated in 
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DETAIL A 

SEE DETAIL A 
COPILOT's CIRCUIT 
BREAKER PANEL 

OETAIL F 

SEE DETAIL J 

SEE DETAIL C 

SEE DETAIL 

DE TAIL E 

PILOT's CIRCUIT 
BREAKER PANEL 

DETAIL H 

DETAIL 0 

DETAIL B 
DETAIL C 

(WHEN TRUSS AND 
POWER REEL INSTAL LED) 

DETAIL J 

SEE DETAIL 8 

DETAIL G 

SEE DETAIL F 

SEE DETAIL E 

INSTRUCTIONS 
CARGO HANDLING 

~ 
I OfIAW IlAR-INSTALLEO ON fRONT END Of PALLET 
2.Cil.RGO HOIST MASTER SWITCH_ON 
~COfHROL "omANT (,t,FT STATIONj-FR[[ REEl.. 
.. WIPK;H CABLE-PAY OUT SUFFICIENT CI.9\.[ TO 

RIG DI'lAW e,t,R ANO THEN ATTACH 
CASU ffl)0f( TO THE MOST FWD TIE DOWN 'liNG 
0 /<1 THE STARBOARD 510£ 

!I COh Tl'lot.. PENDANT - IN (CONTINUE U,,"Tll ''''LLET 
IS IN PROPER lOGATIDN) 

6 WINGH CABLE-DISCONNECT ANO REEL IN "'LL LOOSE CAstE 
7 OfIAW BAR -DISCONNECT AND STOW 
8 ""Ll[T-SECURE WITH TIE OOWNS 

~ 
l PUSHER SLDCKS-INSTALL ON REAR Of PALLET 
2 CARGO HOIST MASTER SWITCH-ON 
:5 StNGLE SNATCH 8LOCIC-UTACH TO REAR MOST TIE DOWN 

AING ON THE PORT SlO£ or AFT AAMP 
.. CONTROL PENDANT tAFT S'fATION)-FAEE REEL 
5. WINCH CAlIlE - PAT OUT SUFFICIENT CA8LE TO ArG SINGLE 

SNATCH 1ILC>a< AND PYSHER !!lOCKS THEN 
COHN£CT CABLE HOOK TO THE MOST AFT TIE OOWN AING 
ON THE STARIIOARO $II)( OF AFT RAMP 

6. CONTROL PI::NDANT-IN 
7 WINCH CABLe; -DISCONNECT AND REEL IN ALL LOOSE CABLE 
8 P\JSt£R BLOCKS AND SNATCH 8t..OCK- 0ISCOfllNECT AND STOW 

Figure 4·3 1. Winch Controls (Typical) (Sheet 1 of 2) 
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PENDANT WITH 25 FOOT 
RETRACTABLE REMovE ABLE 
COIL TYPE CABLE 

PENDANT WITH 10 FOOT 
NON DISCONNECT ING 
STRAiGH T TYPE CABLE 

Figure 4-31. Winch Controls (Typical) (Sheet 2 of 2) 
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the resc:ull mode only (0 to 100 FPM), and will 
stop tli.'e:willchwhen approximately two feet of 
cable'ii> .. eitepded out of the hoist power reel (ap­
proxima~ely 17 feet from bellmouth at ti).e which) .. 
The.mode select switch must be switchl\d: to the . 
CA~GOPoSlti01 ~~~lanceofcable:, . 

sec ZS )(,1} . ...... '. .... '. 
CREWM.AN~S CARGO LOADING WINCH 
CON'TROLS .. 

The crewman's cargo loading winch controls con· 
sist of a mode selector switch, a free reel switch, a 
pepdahtand two pendant receptacles, and a shear 
switch: Two receptacles are provided in the cargo 
cOIripartment, one on the right-hand compartment 
side panel next to the personnel door, and the 
oilier above the ramp, to provide electrical power 
to the pendant. The pilot's hoist master switch, 10· 
cated oh the overhead switch panel, must be in the 
CREW positi91lfor the . .crewll\ember to op~te the 
winch. The.crew switchpll)lel consists.of a shear 
switch, a free reel switch', a'speed control switch, 
and an intercommunication swiij;ch. The shear 
switch, marked CREW'S SHEAR" NORMAL, 
SHEAR, enables the crewmember to shear the 
winch cable in the event of an emergency, when 
hoisting or lowering cargo through the personnel 
door. The pendant speed control switch, with 
marked positions OUT, .FAiST and IN, FAST, en· 
abies the crewmember tqC.0ntrol the cable speed 
of the winch, Cable spe~d foJ", cargq loading is 33 
feet per minute. The free reel switch permits free 
reeling of the winch during ca17go liiadlfigQpera. 
tions only and allows thecabie to payout,at maxi· 
mum speed. The iriterc9m\l)llmcati6ns,s;vtitcl). pro· 
vide{lthecrewmeinbet with a mikeb\!:tt9nwhile. 
opei!l.tfug the which. The pendant recepfubleste­
ceive power through the winch control box from 
the dc essential bus, through a circuit breaker, 
marked HOIST, located on the overhead dc circuit 
breaker panel. 
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Do not reverse the winch motor action 
(OUT to IN, IN to OUT) until the motor 
has stopped turning. The pendant speed 
control switch determines the motor"speed .. 
Reversing the winch motor before it has 

stopped may cause the motor to overheat 
and emit a strong burned odor. Lack of 
lubrication oil in the winch gear box may 
also cause overheating. 

R ESCU E HOIST. 

(See figure 4·32.) 

Helicopters CH·3E 11':1. , HH·3E, or helicopters 
modified by T.O. 1H·3(C)C·561 are equipped with 
a 600·pound capacity hydraulic hoist winch with 
approximately 240 feet of usable cable, suspend· 
ed on a fn,ed truss over the personnel door. The 
hoist winCh motor is powered by the utility 
hydraulic system. A simple open throat stainless 
steel hook is used for attaching rescue equipment, 
including rescue sling basketora,forest penetrator. 
The hoistwinchiqqorporatesa lOadfugholding 
b~a"e which locks automli.tl<iluly whenever the 
winch stops. 'Fee\irollersl}itd .Ij.)evel. windmecha· 
nismPrevent cable snarling, l\-licroswitchesturn off 
the hoist wi.llchWhen the cable' is'r~l\!d c6m· 
pletely in ,or, out. The last 10 feet of~able is 
painted to prQvide visual indicationtbat the full 
cable lengttr;has been reached. Au~~IP.l!ltic slow 
down to a Ill'aximum of 50 fpm as)1Jlil); Ilook nears 
the extre!iliti~~ of cable travel is p~~vic:l~d by an 
integralli!!iit switch within the wi~;An electrical· 
ly-operated cartridge·type guill0ti!'t~~\ll<l:ntrolled by 
switches in the pilot's compartmen't·aliil the cargo 
compartment, will cut the cable at ,tile hoist winch 
in case the hood becomes entangle(l\f:in groundob· 
stacles and cannot be released. Thllrescue hoist 
winch may becontroUed from eitherthe:.pilot's 
compartment or cargo compartment by switches 
which utilize dc power from the dc essential bus 
to operate solenoid valves in the hydraulic lines. 
The rescue hoist is protected by a circuit breaker, 
marked RESCUE HOIST, located on the overhead 
circuit breaker panel. A manual override four-way 
valve opens the override valve to allow hydraulic 
fluid to power the hoist winch either up or down 
in the event of electrical power loss. The crewman 
must monitor operation by using the manually 
operated throttle valve; however, the manual over­
ride button must be held engaged to maintain hy· 
draulic power through the four-way valve. With 
loss 'Of electrical power, use of the guillotine is 
not possible and limit switches are inoperative. 
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DETAIL A 
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Figure 4·32. Rescue Hoist Controls (CH·3E m •. HH·3E. or Helicopters Modified by T.O. 1 H-3(C)C·561) 
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WARNING 

• When lifting loads in excess of 660 pounds 
the hoist must be slowed down prior to 
stopping. Rapidly stopping or reversing 
the hoist may induce·loss.of control. If 
control is lost while lifting, control may 
be recovered by rapidly moving the crew­
man's hoist control valve handle to the 
maximum raise rate position. 

• Rescue hoists that have a letter Z im­
pressed on the nameplate are limited to 
a capacity of 660 pounds and an aver­
age retrieval rate of 182 feet per minute. 

Do not use hoist while in allY' phase of 
flight that causes substantjal~~place­
ment of a loaded hoist cable:trom the 
vertical. 

NOTE 

The maximum load to be lowered by the 
rescue hoist is 600 pounds. 

RESCUE HOIST MASTER SWITCH. 

to raise or lower the rescue hoist. The switch is 
spring-returned to the OFF position. 

CREWMAN'S RESCUE HOIST CONTROL. 

The crewman controls the lowering and raising of 
the rescue hoist by means of a manually operated 
throttle valve located to the right of the person-
nel door. The throttle valve lever handle has mark­
ed positions UP and DOWN. The off position is 
straight up and down. Rotating the valve handle 
clockwise from center will raise the hoist cable, 
while rotating the vaive hanc;lle counterclockwise 
from center will lower the hoist ca:l':lle. Cable speed 
will be .proportioned ta·.j;he haniile' travel so that a 
maximum of 2~0 fpm .~ta 600-p9-\md load is avail­
IIble. The valve IS sprin'g-loaa;edjtdJhe off (centered) 

. position. A detent provides ~9sitive lock to main­
ta~n the handle in the OFF position. Limit switches 
electrically interrupt hydraulic flow to the valve 
when the.~able ·reaclies either the full extend or 
retract position. Whim the crewman is operating 
the hOist,an intermediate limit switch automatical­
ly limits the cable speed to a maximum of 60 fpm 
wherieverthe"cable approaches four to ten feet 
from full out or two to ten feet from full in posi­
tion. This prevents traveling at 
high speeds. 

CREWMAN'S RESCUE 
OVERRIDE. 

Two manual override buttons, one for up hoist and 
A three-position switch, with mlllked positions one for down hoist, are on the four-way solenoid 
CREW, OFF, and PILOT is located on the pilot's valve. In the event of electrical power loss during 
collective pitch lever grip. When the switch is hoist operations at the crewman's station, holding 
placed in 'the CREW position, the rescue hoist is the desired override button depressed permits hy-
operated by the hOist operator using the switches dralllic fluid from the utility system to flow to the 
located near the personnel door. When the switch manual throttle valve. The crewman must hold the 
is placed in the PILOT position, the rescue .. .'Z' ~de button depressed and actuate the manual 
is operated by the pilot· using the switcb •• ,./ ,\lIitp:J;llle valve at the same time to initiate and main-
on the pilot's collective pitch lever grip,at . dl'liiSidi:t hoist operation. . 
speed of 50 fpm. When pillced in the OFF 

~~:~~~~ ::!~~~:~!:~:;crewman's rescue [~~ii~!:I 
PILOT'S RESCUE HOIST CONTROL. 

The pilot's rescue hoist switch is located on 
bottom side of the pilot's collective pitch 
grip. The switch, marked UP, HOIST, DN, is used 
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The intermediate limit switdhand the up 
and down limit switches are inoperative with 
electri?al power loss. ExerCI~e'~.~~UU!'t.i.9.~ .• ·. when ~ 
opellJltmg near cable extremltl~:adJust ~ 
cab(~'$peed accordingly. ":~{' 

t'"',;: .~,- -" 
;:;-~' 



RESCUE HOIST CABLE SHEAR AND CIRCUIT 
TEST PANEL. 

The same rescue hoist cable shear and circuit test 
panel are used for both installations. Refer to Hoist 
Shear Circuit Test Panel in this section. 

EXTERNAL CARGO SLING. 

CH·3E helicopters prior to III are equipped 
with a cable suspended external cargo sling. CH·3E 
helicopters, Ill. and all HH-3E helicopters are 
equipped with a low response external cargo sling. 

EXTERNAL CARGO SLING (CABLE 
SUSPENDED). 

A cable suspended external cargo sling (figure 
4-33), attached below the fuselage at four points, 
permits carrying loads up to 6000 pounds beneath 
the helicopter. Four cables extend from the fuse­
lage attaching points to the cargo hook. The cargo 
hook is so designed that externall()ads may either 

I be released. el!lctrically by depressing release 
switches located on the .pilot'sandcopilot's cyclic 
stick grips, manually by tire. cargoemergencyre­
lease pedal located on the pilot's side of the pilot's 
compartment, or automatically when loads contact 
the ground. The cargo release circuit operates on 
direct current from the essential dc bus and is pro­
tected by a circuit breaker, marked CARGO 
HOOK, located on the overhead dc circuit breaker 
panel. Ground personnel may open the hoOkby 
actuating the manual release lever located 011 the 
side of the cargo hook. The load beam of the cargo 
hook will automatically return to the normally 
closed position after the load is released. For a 
pickup, the helicopter can be hovered over the 
load, and the load may be attached to the hook . 
from outside the helicopter or hooked to a preset 
ring by the pilot flying the hook into the ring. 
When the cargo sling is attached, but not in use, it 
is stowed under the fuselage by means of a nylon 
stowage line. A light, marked CARGO HOOK 
OPEN, located on the pilot's advisory panel, will 
illuminate any time the cargo hook is open. The 
light receives electrical power from the dc essential 
bus, through a circuit breaker, under the general 
heading INDICATOR LTS and markec\ CARGO 
HOOK, located on the overhead dc circuit breaker 
panel. 
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WARNING \. 

• Any static electricity that may have been 
generated by the helicopter should be dis­
sipated before attempting a hookup by 
allowing the sling to touch the ground or 
through a conductor that can make contact 
between the sling and the ground. 

• External loads may cause oscillations to 
the extent that the load may oscillate in to 
the rotor blades and/or fuselage, ortlilit 
the load may cause a deterioration in the 
stability of the helicopter. Osctllationsca~ . 
usually be controlled by slowing .the for­
ward speed of the helicopter or entering 
a coordinated tum so that centrifugal 
force will aid in recen tering the load. 

The cargo sling should be stowed before 
landing to prevent the hook from striking 
the ground. Striking the hook on the 
ground can cause damage and subsequent 
failure of the hook. Landing on water 
with an unstowedhook can cause dam­
age by denting or puncturing the hull. 

Cargo Sling Master Switch. 

A.SWitch, marked· CARGO HOOK,located on the 
... 9ve~~ead switch panel (figure 1-13), controls the 
·op,lI~bl(!)n ·of the cargo sling hook. The switch has 
marked positions AUTO, SAFE and SLING, and 

. should be kept in the SAFE position during flight 
to prevent accidental discharge of the cargo by 
gusts or conditions that would lighten the load 
force. The SLING position energizes the finger 
switches on the pilot's and copilot's cyclic stick 
grips, which enables the pilot or copilot to electri­
cally release the load on the sling. The cargo sling 
master switch should be in the SLING position 
during cargo hookups and until a safe altitude and 
airspeed are reached, to allow for quick release of 
the external load in the event of an emergency. 
The AUTO position energizes the cargo release 
switches and also a touchdown switch on the cargo 
hook. The touchdown switch, activated by load 
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Figure 4·33. External Cargo Sling Controls (Typical) 



tensions greater than 125 ±. 10 pounds, will auto-
• matically release the load when the load touches 
• the ground and the load tension on the hook 

becomes less than 100 pounds. Although the auto­
matic touchdown release is set to actuate at 100 
pounds or less, it is recommended that it not be 

• used with loads less than 290 pounds. The master 
• switch should always be returned to the SAFE 

position and the sling stowed a!terthe load has 
been released. The master switch receives electrical 

I. power from the dc essential bus through a circuit 
• breaker, marked CARGO HOOK, located on the 

overhead dc circuit breaker panel. 

I WARNING I 
Th", AUTO pOSition should only be used 
just prior to touchdown to avoid inadver­
tent release of cargo. The AUTO position 
should not be used when carrying loads 
of tess than 200 pounds because air gusts 
could momentarily lighten' the load result­
ing in premature opening olthe cargo sling 
hook. 

Cargo Release Switches. 

A cargo release switch, marked CARGO RELEASE, 
is located on the pilot's and copilot's cyclic stick 
grips. Either cargo release switch may be depres­
sed to open the cargo sling when the cargo sling 

Ii. master switch is in either the AUTO or SLING 
• position. 

Cargo Emergency Release Pedal. 

A cargo emergency release pedal, located on the 
pilot's side of the pilot's compartment, is con­
nected mechanically by cable to the manual release 
lever on the cargo hook. The pedal may be depres­
sed to mechanically open the cargo sling hook 
when the electrical release circuit is inoperative. 

• The load will be released in the air or on the 
• ground regardless of the position of the cargo sling 

master switch. 

Cargo Hook Open Adivsory Light. 

It The cargo hook open advisory light is actuated by 
a microswitch on the cargo hook. The advisory 
light, marked CARGO HOOK OPEN, will come on 
whenever the cargo hook load beam is open. 

Cargo Hook Manual Release Arm. 

The cargo hook may be manually released by 
ground personnel by operating the manual release 
arm on the cargo hook. A force of 15 to 22 pounds 
is required. to move the release arm. in an upward 
diJiecti9n to release a load beam of 8000 pounds. 
Withno load 10 poun\ls is maximum required to 
open load beam. 

Cargo Hook Stowage Line. 

The cargo hook stowage line runs from the cargo 
hook into the fuselage through a sealed metal 
conduit to a cleat on the right-hand compartment 
side panel just aft of the personnel door. The cargo 
hook is stowed by lifting the cargo hook by the 
nylon line and tying the line to thetiedown cleat 
inside the cargo compartment. To release the cargo 
hook from the stowed posi tion, untie the nylon 
line and slowly lower the cargo hook. A bungee 
cord, attached from the cargo hook cables to the 
fuselage, removes the slack from the cables when 
the hook is stowed. 

LOW RESPONSE EXTERNAL CARGOSLING. 

(See figure 4-3<;1.) 

Helicopte~C}I-3E .. ~ ,HH-3E fl1I~ ,or those heli­
copters ni~difiedbyT.O. lH-3-533 are equipped 
with a]I!l~,r,\lBpon8t#'oai'gb·sling. The low response 
external cargo sling:p'ermits Carrying loads up to 
80M pPul1/is. beneat.h t.he helicopter. The sling is 

.. made Uitii'!/Ilniversal sling fittings, cables, cargo 
. hook, pulleys and a suspension frame. The sling 
has two cables diagonally routed through pulleys 
which are individually and universally mounted at 
the four corners of suspension. The four corners 
of suspension are secured to four hard points on 
the underside of the fuselage by universal sling 
fittings. Cargo hook suspension is accomplished by 
one cable secured to the aft and forward rings of 
the hook that is routed through the left aft and 
right forward pulleys. The other cable is secured to 
the same hook rings and is routed through the right 
aft and left forward pulley. This suspension per­
mits the hook to swing independently of the heli­
copter in any direction relative to the helicopter. 
Hook movement will be in an elliptic path, causing 
the line of reac'tfbn of the load to pass through the 
helicopter between the floor and the helicopter's 
center of gravity. This arrangement provides a 
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means of 3600 self-alignment of external cargo 
with respect to the helicopters center of gravity, 
thereby affecting a desirable increase in helicop-
ter controllability and a minimum of cargo motion 
feedback under attitudes attained during forward 
and hover flight. The cargo release circuit operates 
on direct current from the essential dc bus and is 
protected by a circuit breaker, marked CARGO 
HOOK, located on the overhead dc circuit break­
er panel. Ground personnel mayopen.the hook by 
actuating the manual release lever located on the 
side of the cargo hook. The load beam to the cargo 
hook will automatically return to the normally 
closed position after the load is released. For a 
pickup, the helicopter can be hovered over the load 
and the load attached to the hook from outside 
the helicopter, or be hooked to a preset ring by the 
pilot flying the hook in to the ring. When the cargo 
sling is attached, but not in us~, It is stowed under 
the fuselage by !1leans of a nylon stowage line. A 
light, marked CARGO HOOK OPEN, located on 
the pilot's advisory panel, will il1uminate any time 
the cargo hook is open. The light receives electri­
cal power from·the dc essential bus, through a cir­
cuit breaker, under the general heading INDICA­
TOR LTS and niarked CARGO HOOK, located on 
the overhead dc"circuit breaker panel. All controls 
and indicators for the low resp.onse cargo hook are 
the same as those used for the ·<::.able suspended ex­
ternal cargo slillg. Refer to EXTERNAL CARGO 
SLING (CABLESUSPENDED).in this section. 

, 
The cargo hook should bestowed before 
landing t() prevent the hook from striking 
the ground which can cauSe damage and 
subsequent. failure of the hook. Landing 
on water with an unstowed hook can cause 
damage by denting or puncturing the hull. 

NOTE 

Witll external cargo sling installed, with 
or without external loads, the radio sets 
and navigation systems may be unreliable. 

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

TROOP CARRYING EQUIPMENT. 

TROOP SEATS. 

Troop seats (figure 4-35) equipped with seat belts 
may be installed in the cargo compartment to ac­
commodate 25 fully equipped troops. Those heli­
copters that are configured with armor plate can 
only accommodate 23 troops, as the most forward 
two-man seat on the right-hand side is removed to 
provide armor plate protection for the hoist opera­
tor. On helicopters modified by T.O. IH-3-594, the 
troop seats on both sides that cover the manually 
operated redundant fuel filter valve cannot be 
used. Twelve seats are installed on the right-hand 
side, aft of the personnel door, and 13 seats are 
installed on the left-hand side of the compartment. 
The aft troop seats should be. folded against the 
compartment side panels before lowering the ramp. 
The last seat on each side is attached to the hori­
zontal floor section of the ramp. The seats, in one­
man and two-man assemblies, are attached to each 
compartment side panel, facing in board .. The seat 
legs are attached to the cargo tied own studs 
in the compartment floor at the front of the seat 
assemblies. The seats are fol<led by disconnecting 
the front legs from the floor and seouring the front 
of the seats against the upper back support with 
the straps provided. 

[~!t~E] 
" 

rionotjower fonVa,td ramp with troop 
s.~ts in~,taned; D~Qge to the troop seat 

. ,legs 01' the forwatiJ.ramp tiedown fitting 
may result. . 

NOTE 

During search operations, when maximum 
visibility from the cargo compartment is 
necessary for scanning, the seat backs 
blocking windows should bestowed. The 
seat backs should also be stowed during 
water operations to permit quick access 
to the windows in event of an emergency. 
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• CASUALTY CARRYING 
., EQUIPMENT. 

LITTERS. t Fifteen litters (figures 4·36 and 4·37) may be in· 
stalled in the cargo compartment for theevacua· 
tion of the wounded, along with two attendants. 
The litters are arranged in four tiers of three litters, 

to one tier of two litters and one single litter tier. 
, The litters are positioned on outboard support 

brackets that slide into place on plates located on 
the cargo compartment walls, and inboard on 
brackets located on support straps secured to tie· 
down fittings on the ceiling and floor of the cargo 
compartment. The last. two litter support straps, 
containing two litter and one litter support 
brackets, connect to the ceiling, then down and 
outboard to the cargo compartment wall. These 
litters may also be installed at a nine degree angle 

~ for patients requiring this service. One attendant's 
, seat is l@catedforward of the lef1rhand row of 

litter tiers facing· the personnel door and the other 
attendant's seat is installed on the right forward 
wall facing rearward. The arrangement of litters 

• provides a 20·inch walkway between litters. 

• Litter Loading Procedures. 

1. 

~. 
2. 

3. 

4. 

5. 

Remove troop seats, cargo, and/or mis· 
cellaneous equipment if installed. 

Install wall litter support brackets and the 
litter support stanchion. 

Attach inboard litter support straps to 
ceiling litter tiedown support fittings. 

Load the patient so his feet will be forward 
when loaded and secured in the helicopter .. 

Loading patien ts: 

a. If loading through the rear ramp, load 
the front of the helicopter first, a tier on 
the leftside, then a tier on the right side. 
Load tiers from top to bottom.place the 
least seriously injured personnei'im the 
top tiers as some inflight medical care 
such as intravenous transfusions cannot 
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be administered to personnel in the top 
tiers. 

b. Use the personnel door for loading lit· 
ters only when it is impossible to use the 
rear ramp. Loading through the person· 
nel door requires more personnel and 
more time with increased danger of ad· 
ditional injury to the patient. If loading 
through the personnel door, load the 
rear of the helicopter first, a tier on the 
left, then a tier on the right. Load tiers 
from top to bottom. Load the tier next 
to personnel door last. 

c. Load litter on wall brackets first, then 
secure on litter support strap bracket. 

6. Securing litter support straps. 

a. Front four'th·ree·man tiers, secure litter 
support straps tOqargo floor tiedown 
fittings. . .. ' 

b. The last two tiers, (one mantier and two 
man tier), secure litter support straps to 
wall fittings above ramp. 

7. Secure patient to litter if.not previously 
done.' .... 

8. Install medical attendant's seat. 

NOTE 

On helicopters modified by T.O. 1H·3·594, 
the lower litters on both sides that cover 
the manually operated redundant fuel 
filter valve cannot be used. 

Loading InstruCtions. 

NOTE 

For detailed information conoerning loading 
internal andlor external cargo for delivery, 
refer to T.O. 1H.3(C)C.9,' Cargo Loading 
Manual. 
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MISCELLANEOUS EQUIPMENT. 

CHEST PROTECTORS. 

Chest protectors are provided on some helicopters 
for the pilot, copilot, and crewmen. When not in 
use, they are stowed on the floor on the left side of 
the cabin. Chest protectors are stacked and tied 
down with nylon straps on a scuff pad bonded to 
cabin floor. On helicopters equipped with anna· 
ment configuration, four chest protectors are in· 
stalled. When not in use, they are stowed two on 
each side of the cabin floor. They are stacked two 
deep on scuff pads and strapped to the cargo tie· 
down rings. On helicopters modified by T.O. 1H· 
3(H)E·507, three chest protectors are installed on 
a scuff pad bonded to the left side of the cabin 
floor. 

CREWMAN'S SAFETY HARNESS. 

When in use, the harness may be attached to any 
tied own fitting on the cargo floor or to the ring 
and support provided at the right or aft gun sta­
tions on CH-3E helicopters IrI ,Serial No. 
AF66·13287 and m~ and HH-3E helicopters. 
The harness shall be worn during hoist operations 
and/or any time the personnel door/ramp is open 
and personnel are using this position for other 
activities. The harness lengi:!j,shall be properly ad­
justed to provide proper restraint and preclude 
accidental exit of the helicopter. 

I WARNING \ 

The ceiling litter support fittings are de­
signed for vertical restraint only; therefore, 
they should not be u~ed with the crewman's 
harness as they will not provide sufficient 
restraint. 

PERSONNEL DOOR SAFETYS,TRAP. 

A safety strap is installed in the personnel door 
opening for the purpose of restraining personnel. 
The safety strap is a fixed length non-adjustable 
strap. The forward end is permanently attllched to 
an eyebolt and ring assembly on the personnel 
door forward frame (Station 137); The right end of 
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the safety strap has a quick release snap that at· 
taches to a ring and eyebolt assembly on the per· 
sonnel door rear frame (Station 186). During load· 
ing, or whenever the safety strap is not required, 
it is stowed by attaching the right end snap to the 
ring on the forward door frame. 

I WARNING \ 

The personnel door safety strap shall 
be attached whenever the personnel door 
is open and the helicopter is in motion 
unless cabin occupants have seat belts 
fastene'd or are wearing safety harnesses. 

DATA CASE. 

A data case is installed on the bulkhead behind the 
copilot's seat in the pilot's compartment. 

MOORING RINGS. 

Four mooring rings are provided on the helicopter. • 
Each main landing gear trunnion assembly has a 
mooring ring on the outboard side. A mooring ring 
is located on each side of the nose landing gear on I 
the bottom of the fuselage. 

RELIEF TUBES. 

Two relief tubes are installed in the helicopter. 
One is in the pilot's compartment on the bulkhead 
behind the pilot's seat, the other on the left·hand 
side of the cargo compartment above the ramp. 

ASH TRAYS. 

Three ash trays are ins,taUed in the pilot's com· 
. partment. One is on th~ side panel to the right of 

the pilot; and one to the-left of the copilot. The 
third is, on the controls enclosure bulkhead above 
the cre~member's folding seat. 

ELECTRICAL UTILity RECEPTACLES. 

Three capped 28·volt dc electrical utility r~cepta· 
cles (figure 4·38) are installed in the helicopter. 
One is located on the pilot's compartment dome 



- -

Figure 4·38. Electrical Utility Receptacles 
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light panel, one on tbe transmission deck left Side, 
and the other on the rtebt-hand <,argo compart­
ment side Pill1e:1. 't'he reMpwf4111 tMeive electrical 
power trOll! the trOl!4lllSlfflii~ btl. tl1rd'ltgh elrculi 
breakers, undet' thil geh~aI headiNg Wi' tttl!CP aM 
markjjct tOOgPt1, CA.illlII, tiOO j{MSN, laca:wd 'i)j'j 
the de n(lti~HlIlltlttluit I:IrmlkM VtifltJl. One 1:1. iii / 
200-vort tic poWilt tecepttwle iii loeattJd 1Ml' the 
right-hltrid ilrdll pMIII m thll riMaE! (;fJIflPMbli~lit. 
The reC'e15~11I r&<i6liV4lII elootfleJi j)'8WfI!l' {,tim tile 
ac n otlellSMUtd oos thflilllllft A liiretlit DffHIlillf, 
marked tJ1'ftEdfJ, /O'C'ateii (111 th~ lie tI()tj~lIillfitilil 
ovElrMlid Clifcuit meilklif pliitjl. A. /lftireilli trtirli~, 
thrM I>ft1l811, al! jl'fiM~lfi I. !maiM!! Iffl the fight­
hand c/jt~ e()'ttltl'/lttlft'llfit .td. VAfllII. 1'ht! rea~t1rcle 
reCelvlis ellldflNIl powet tl!t1mt!l~ !W (jg§«IftIAl btis 
through Ii dfetltt DrHli!Cllfj mimed .. metAL PUR· 
POSE RECEl'1'At:LIl, illclI:tI!tI (III til!! !Ill ~8s"nti!ll 
circuit hrlll/kElt Plltt!!1. 

SIGNAL blea ... "'. 

A portable ~al ~t Ii lnataUlid on II bracket in 
the cltbin stt1W.-lltlllllllllhlntl. ,the pilot's seat. The 
light, conttOiliid bat an en-o'liiw!\Jch on the handle, 
may be plugged Intd a de utility receptllule for 
operatidfi. " ' 

A hot cup rllCllptlele Is iniltal1ed on the laulkhead in 
the stllWitjpl ma '1iI~ tI%i pllot'Jlll8at. The nGt 
cup re~!lptael1l flrt!IlIVIII ikilllifitral ptlWer froin bhe 
ac nonessential bus through a circuit breaker, 
marked HOT CUP ;-Jocated on the copilot's over­
head clrcllit bfea~iit 1!Jlitl'!l1. 

Retractllihle W4nttow 8Rildes 'l!-i'I! tft'fi'8l111'1i _ I!he 
overh_, Wll1tiaWB hi till! (Jtl'Okfll~@ ,jtlf~aUIl 
protedii1m' flJr the I'lltlt lUItl CO\!llltit. W,_li$wn, 
the shades lI1'elJe"tlle«bW a ,bungel! cGrd to a hook 
in the frartle '0£ the WlfI4dew. 

INERT VICTIM RESCUE PLATFORM. 

Helicopters CH-3E"~ ;ue, j>rovisioned"f9r~4 
HH-3E fl. areeq(llpli?etl:~\tljatt~t9;ch!i'bI~!:'" 
rescue platform. ltili~pr()'I':ldMto,~dmthel'e; " 
covery of personnel,6rp\'l1e:(;t8trQtnthe,~el)'wb,~n ~ 
the helicopter is afjda:1(;~ t!laiformfs:'Ii.!'il'li~~ , ~ 
outboard of the petsofiilelqoor by. studs an'dsup­
port .,&bIes. When not In\lse, the"plaUorm m1lY be 
lMWed in the aft cablh,()Qt\tpattlllieflt Ceiling area. 

ANCHoFt 

An arlehe>t Itfid anch~r Ilne~e il)&tanl!li\,~rtthe 
right forward bulkhead of the cargo compartment. 
The ancl10t is secured by a strap, and a cleat is 
pfovi&ld tbr stowage of the anchor line. The 
anchor line runs from the tow ring, which is lo­
cated on the front end of the helicopter below the 
water line, to a cleat on the right-hand side just for­
ward of the personnel door. A bungee cord at the 
end of the anchor line keeps the line tight when 
hitched to the cleat. 

SPMtE LAMPS. 

Spare lamps are stowed on both sides of the over- ~ 
head switch panel in the pilot's compartment. ~ 
Some helicopters alsQ have spare lamps stowed 
over the jump seat. 

WINDSHIELD WIPER SYSTEM. 

The electrically operated windshield wiper system 
provides the pilot and copilot \\,ith adequate vision 
during heavy rain conditions. The system consists 
of a two,speed motor, two converters, two wipers, 
IIbd Ii rotary control switch. The two-speed motor, 
10:cated below the windshields, drives flexible drive 
sha1i8 ~i!1Ieh converter which In turn transmits 
os(,il1ating motion to the arms and wipers. One 
q,llnverter is located below the pilot's windshield 
;Iit\il'the other below the copilot's windshield. The 
-wi\i)eisare located on each windshield and have 
,a:Plltoxim'~ a 56 degree range of travel. The 
i'Q~contr@! switch, located on the overhead 

__ ,s~ j;i~\ with marked positions PARK, OFF, ~ 
A curtain 1S1\1-a_1IC!I'Itt~W\i8IIeettl the pilo,t's ' "LOW;'amMtGH, controls the entire system. When ~ 
compa~t .. ~tli:e~'Gt '(jx'tH.he()u'$' 'the swiii<!lI i1!plaeed in the LOW or HIGH position, 
light ff&1tI 1liie~:~.,~ is T011edup and thesyste'lfi is act\,lated and th" desired speed of the 
stoweta 0veilh-ad'~ennotln 1lt\i:'IIll\ap W'tllnera wipefs $ille-e'ted. When the switch is placed in the 
are used to secure the 'curtain to the frame of the PARK position, the wipers are automatically posi-
entrance. tioned to 'the inboard edge of the windshields. The ~ 
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system operates on alternating current from the 
essential bus and is protected by a circuit breaker, 
marked WINDSHIELD WIPER, lecated on the 
everhead ac essential circuit breaker panel. . , ' . . 

. . . 

i!~!~~~E] 
To prevent scllltching thtl" windshields, .do 
net operate 'the' wipers on dry glass. . , 

, . I ' 

WINDSHIELD WASHER. 

Some helicopters are 'equipped with a wip,dshield 
waSher which, cpn~i~ts of afoet-operatedpulllP, 
located on the pilot 'scompartment floornext te 
the pilot; a reserVoir,located en the pilot's com­
partment floor behihd the pilot's seat; twe nozzles, 
lecated on the pilot's alld copilot's windshield .. 
and connectingtilbin~. Depressing the pump forces 
flUid' from the reservoir through the tubing and the 
nozzles sprayingthe.Windshield. Actuattilgthe 
windshield wipets 'en the wet windshield will re­
mevethe obstl')lctiens.The reservoir capacity is 
one quart of fluig.GH;3:m 1lI~ are previsioned 
fer and all HH-.3E helicopters and all helicepters 
modified byT.O. IH'3'566 are equipped with a 
six-quart reservoir, a windshield washer Illater, 
and straight wiper blades containing a spray bar. 
The windshield washer motor is centrolledbya 
switch, marked WSHLD WASHER MOTOR,le­
catedon the overhead switch panel. Turning the 
windshield washer motor on. causes fluid to be 
pumpedthrough the spray bars on the windshield. 
The windshield wipers are then operated in the 
normal manner to remove ebstructions. The wip,d­
shield washer moter is powered from the 'dc essen­
tial bus and protected by a circuit breaker, marked, 
WSHLD WASHER MOTOR, located on the center 
everhead circuit breaker panel. 

BILGE PUMP. 

A portable, hand-operated bilge pump (figlire 
4-39) is stowed on the left-hand side qf the cargo 
compartment at station 440. The bilge pump can 
be installed at 7 stations when the cargo cempart­
ment is clean, 3 stations when the treop seats are 
installed and 3 statiens when litters are installed. 
The bilge pump bracket at station 167 is previded ' 
te permit water. removal frem the.electrenics cem­
partment. Two tubing cennections are prev'ided 
under access panels in the cabin fleer to permit . 
remeval of water which may cellect threugh a leak 
er damage to a fuel tank cempartment. A jettisen 

~ - . 

'". 
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windew over each spenson prevides access te the 
outside of the fuselage and sponsons te facilitate 
bilge pump operatiens. The self-primtilg pump is 
capable of pumping up to 5 gallens a minute. The 
pump will draw water te a height of 4 1/2 feet and 
pump water up te 10 feet above the pump. The 
left-hand hose is placed til the hull threugh ene of 
the access cevers in the cargo compartment floer 
frem which the water wiU be drawn. The. right­
hand hose will be placed eut of the nearest exit. 
After the pump is meunted and the hoses are in 
pesitien, tum the pump handle in a clockwise 
directien. 

.• If water cannot be pumped through the 
standpipe, when pumping out the two' 
watertight fuel tank compartments, it can 
oI)ly be assumed the compartment is dry 
er the standpipe is clegged. There are no 
access or visual inspection plates to check 
water level. Trapped or undetected wa:ter til 
these cempartments ceuld lead to Illflight 
CG preblems and accelerate corresion within 
the cempartment. 

• During prelenged, water eperatiens, shut­
dewns, and towing, the nese compartment 

,shouldbe inspected and pumped, as re­
"quiredtbrough the nose cemp'a,rtment in­
,sJ;>8cti6n hatch under the jump seat. 

NOTE 

• The bilge pump will work in either direc­
tien (cleckwise or counterclockwise) 
depending upon which hose is used fer 
suctien. 

• The bilge pump sheuld be available and 
manned as needed whenever the heli· 
cepter is meored er sitting en water. 

• The watertight cempartm(l"Ots which cen­
tain the forward and aft fuel tanks cannet 
be inspected visually fer leakage. During 
water eperatiens, these cempartments 
sheuld be pumped periodically te de-
. tel'llltile presence ef leakage. After water 
eperatiens" the hull drains fer these cem· 
partmentsshould be epened te prevent 
water accumulatien which might affect 
gross weight and/er CG, and accelerate 
cerresion. 
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Figure 4·39. Bilge Pump 
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BILGE PUMP LOCATIONS FOR USE 

~ CARGOCdMP AR'I'M~MT 

WALLS' WITH WITH TROOP 
CLEAN LITTERS SEATS 

-1. Forward: LH Forward: RH Forward: LH' 
side sta. 167, RH side sta. 219 side sta. 167, 
side sta. 219 upper upper RH side sta. 
and sta. 221 lower 221 lower 

• 2. Aft.: LH side Aft: LH Aft: LHand 
sta. 321 upper and side sta. RH sides 
sta. 323 lower; RH 321 upper·' sta. 323 lower 
side sta. 320 upper andRH 
and sta. 323 lower. side sta. 320 

, upper' 

LOAD ADJUSTER. 

~ A slide rule type load adjuster (figure 4-40) stowed 
in a case in the pilot's compartment is used for 
computing CGlimit$Wh.l\h loadingtliliCH-3E or . 
HH-3E helicopter; Operating proficiency will save 

.. the time and effort of having to solve the center of 
, gravity problem by means of mathematical calcu­

lations.When used with the charts and·forms in 
the'Well1ht:andBalance Manua:lData, T.O.I-1Bc40, 
a safe loading is provided by checking in advance 

• exactly how the balance position will be affected 
by each item of load added or removed. 

INSTRUCTIONS FOR USE OF THE LOAD 
ADJUSTER. 

Colored Top Strip. 

The colored top strip of the load adjuster ensures 
safe loading as the red sections show the limits 

~ of the loading range. A sloping line defines a limit 
, according to the gross weight of the loaded heli­

copter, and a vertical line indicates alimitthatis 
constant at all gross weights. The colored'top 
strip also contains a note to check landing condi-

• tions. This note is very important in that the use 
II' of fuel and otherexpendal:>ie loads can cause a 

change in the balance position. The loading must 
then. be rearranged to allow for the CG change, or 
the allowable limits will be exceeded as fuel or 

•. other expendable load is consumed. 

T.O.1H-S(C)E-1 

Transparent Indicator. 

The transparentindit~to~i~ ~ovabM to tr~rlsillte 
the change in balance position as the load is chang­
ed in terms of the index scale on the bottom of the 
adjuster. The index'scrue is merely a simple refet­
ence that is mathematically related to the center of 

. gravity grid, or balance diagram, which appears on 
the inner recess of the load adjuster. 

Center of Gravity Grid. 

The center of gravity grid is the baSis of the load 
computer's design. The forward and aft red sec­
tions show the CO limits in terms of inches from 
the reference datum:,- and It. is from these limits 
that the top strip of the load adjuster is devised. 
. The CG. position, in terms of inches from the 

. reference datum, may be read directly from this 
grid. The crosswise lines represent the weight, and 
cliagonallines represent inches. To convert an in­
dex reading to inches from the reference datum, 
note the point at which the indicator hairline and 
the gross weight line intersect. The inches from the 
reference datum are estimated at that intersection. 
.The marks across'thl) top ot:tlle gri<i'lIrein~heil' . 
from the reference datum. 

Fuselage Diagrams. 

The'fuselagl)dii~son tii~ba'ckJUhe'16~<f c6m­
puter will be of great assistance in deciding where 
to place load items since they provide information 
concerning station locations. 

Basic Weight and Moment Scales. 

The basic weight and moment scales on the inner 
side of the load adjuster slide determine the basic 
index which is the starting point of all loading cal­
culations, These scales are based on the index 
formula shown in the recess on the inside of the 
rule. The procedure outlined below should be fol­
lowed to arrive at a basic index: 

1. Set the indicator hairline at 0 on the index 
scale. 

2. Move the slide until the basic weight is 
under the hairline. 

3. Slide the inclicator to the basic moment 
1Indread the basic index,under the hairline 
on the index scale: 
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FRONT VIEW 

OPEN VIEW 

BACK VIEW 

Figure 4·40. Load Adjuster 

If the basic mDment shDuld happen tD be .on a 
scale .other than that cDntaining the basic weight, 
prDceed as fDllDWS: 

4. 

5. 

6. 
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MDve the slide until the basic weight is 
under the index scale. 

MDve the indicatDr tD the final mDment 
mark at the end .of the scale cDntaining 
the hasic weight. 

MDve'the slide again until the same mDm· 
ent value' at the beginning .of the next scale, 
belDw, is under the h'lirline. 

7. MDve the indicatDr tD the applicable mD' 
ment figure and read the itldex under the 
hairline Dr the mDment value at the end .of 
the secDnd scale. 

8. Repeat steps 3 and 4 if the basic mDment 
shDuld appear .on the third scale, and the 
basic weight appears .on .one .of the .other 

, scales. 

LOAD ADJl)STER OPERATION. 

After the basic index has been determined, all load· 
ing caiculatiDns start with the. hairline .of the in· 
dicatDr .over the basic index. FrDm this pDint .on, it 

( 

( 

( 

( 

( 

( 



requires two operations to load each of the totals 
shown on the Form 365F. These two operations 
are repeated for each loading total that appears on 
the Form 365F. The computations are made in the 
order that the times appear on the Form 365F and 
the resulting index is progressively entered in the 
index column. 

1. Move the slide untilthe 0 vertical starting 
line of the scale to be used is under the 
hairline. 

2. Move the indicator until the hairline is over 
the weight to be added. The new index is 
. then read under the hairline on the index 
scale at the bottom of the rule. 

The effect of the removal or redistribution of a 
load is determined by following the same two steps 
above, except the hairline is not set over the 0 line 
of, any given scale, but instead is set over the total 
weight to be removed and the iast recorded index 
readi!l.g. The indicator is thel1 moved to the 0 line 
of the scale, or to an intermediate weight, and the 
new index is read under the hairline on the index 
scale .. 

NOTE 

• When moving the slide,. ensure that the 
indicator does not move, and when mov· 
ing the indicator, ensure that the slide 
remains in position. 

• The use of the load adjuster shall be reo 
quired to determine CG condition of the 
helicopter loading. When load adjuster 
shows the helicopter to be in the critical 
(yeUow shaded) load condition; Form 
365F must be filed •. 

SAMPLE PROBLEM ,FOR THE.LOAD 
ADJUSTER. . . 

Suppose thai Chart ColT.O. 1·1B·40 for your 
helicopter shows a basic weight of 12,.500 pounds 
and a basic index of 60.0; Forlil'365F'isfilled out 
as in the example given here. Index readings for 
each of the load items have been listed 80 that you 
can start using the' load adjuSter. Check your 
answers with the index readings given .• 

T.O: 1H-3(C)E·1 

ITEM WEIGHT INDEX 

Basic Helicopter 12,500 60.0 

Oil 44 59.5 

Crew (3·200 pounds 600 50.0 
- each) 

OPERATING WEIGHT 13,144 50.0 

Takeoff Fuel (Main) 

Forward (6.5 pounds 1,100 44.2 
per gallon) 

Aft (6.5 pounds per 1,100 49.S 
.gallon) 

Passengers (D1·DS) 1,600 43.0 
(D14·D19) 1,200 40.1 

Cargo (D27) 1,000 55.0 

TAKEOFF CONDITION 19,144 55.0 

TAKEOFFCGIN 
INCHES 269.7" 

Set the indicator hairline over the basiC'lndex of 
60.0 to begin.' " 

1. Move the slide until the 0 vertical starting 
line of the OILSC ALE is under the hairline. 

2. Move the indicator until the hairline is over 
.. '. the 44 pound full oil tick mark. The index 

will now be 59.5. 

3. Move the slide until the 0 verticaJ starting 
line of the crew scale is under the hairline. 

4. Move the indicator until the. hairline is over 
the 400.pound tick mark onthe,)"ILOT and 
COPILOT portion of the scale: Again move 
the slide until the starting line.oft4e , 
FLIGHT ElNGH'{EER Pbrtioll o( the scal~ 

·~~~~~ij;.~~~~~~!~JlJ:~JF:~~t~e~~:. 
. ing index. of 50.0 •. 

--:,i ;. ,., r·o '1' "1:,,'\.', y.;, 
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Addition of Fuel. 

The foregoing comp1;Itations produce the ba*ce 
position for the operating weight at u.. /ulijeGpter. 
(Reference 8 on Form 365F.) Th.w~glthe 
fuel must be added to the operating wei¥bt b!I~ore 
payload distribution can be considered. 

1. set the 0 starti~ line of the fuel s<llolle 
(MAIN) !lnder the indicator 'hairline .at the 
operating weight index of 50.0. 

2. Move thll indicat()r until the hairj,ine is over 
the 1l.QO.p91,1nd t;illl< mark G,Il ,t~ ~nyard 

fuel scale. The result is an ill!ilel< of 44 .. 2.' 

3. By using the aft fuel seale in Alba same man­
ner, the fuel loading ~ndex of 49.8 will be 
dewmined. 

When the loaaadjaster is uttlizedin com. 
puting aircraft balance, aaxilialy !ftW1 ill 
the ,externlrltan~8 ma~ I\leaddell' Ib~ .lise 
of the station 300eargo sca1e. 'r0.Mjier­
mine if the weight of thee~&w .~~~ 
fael tallks is included in the wepjI_ 
balance index, refer to charts A and E 
of T.O. 1-1B-40. 

Distribution of Allowable Load. 

The balance of the loading computation, showing 
the load distribation, is wor~ed ,on tbePASSEN­
GERS and CARGO SCALES, resetting the slide to 
the.zero lmebefore each new addition from Form 
365F. For the .addition of th~ passengers in seats 
D1- D8: 

1. Move the slide.,until the zjlroml\l"k of the 
, port sOIue is allder ,the hairline ,aUbe 49.8 
index position. ' 

2. IV): ove the indicator t()tjle DS p()s!~j()n for 
an index of 43.0. . ., .' 

3. Move the slide until the zero !iXlar)t ,of the 
stl\l"board scale is under the ha.ir!.ae ,Iltthe 
43.0 index r",ading. 

4. Move the indicator to the 1)19 tick mark 
for an index reading of 40.1. 

5. Using the D;!7 ~0se«le in the slime m!lll­
rier to load tt1e·t,QQO'poIm4s will produce a 
~f imi&x M {\{\ . .o. 

DeterM~(1I ~e:G. 

It .. WI'I!'Y ~ ~ ~~minethat the6G will 
~. ~ __ ,~ ~1i\8lh1!Sbeen cOollsumed. 
nu~,,, ~plil)\ll<l by the reverse 
use.Q1~.Im IIltNtI!rs~~. Jl'<!i>UX8;mple, let us 
assllme~t ,&l! h.lIt WQpoW'llils of 'fuel in each of 
til., tanks has ¥~ ~,me4. 

1. , ',·Set _ ~_~.0jI:" ~irljaqe at the takeoff 
iWlIi <IIf6.1U~; 

Z. M,QlIfI the _~ 'unti[,t\he !l1~'pound tick 
,meik ,~.~ i<ill'W.If, ~ fi~9 ~A!IN) is 
,Wllt!l6ll.4Y1ae ~. 

3. MIllM8 h !MiMArto '1!he l'@.fl;olQt'X\I4d -mark, 
tlms _GYioI'Ig4$.~UIl\IIs,.Gi ~1tel.iJ(temov. 
mg6(\).$ .~~$w.e11bw usiol'lg.tb,e.a£t fuel 
s0ai\e'm ,*, __ e _61' wilt prQdilce a 
la"lII~ ,index ~ M.l; 

lItedistributiltA ,M 'i;A\IId. 

The S8;me reverse ,use ./14 "the iQlI\Illld:jl:l$ter $cales 
may 'be followecl ifM ~oMlr.i\l>tttimg 'I~ wh9nl19-
Gl<aired cOl\ll8atiol!ls ,fll'e ,to beaeC<llItl9'lIl1b,9¢I.by mov­
ing cargo. If the ~M_1l8 are to be p,r.Q.(i,ulled by 
relocati~ pjlSsel'\ge~s,t\hen tile ,pJ!:;a$QNiMiEt . 
CHANGE SeALE w<;Iulcl b,e ,lIsed. It w,i!,J;be;llS~um­
ed that a more aft OGpositioR .is -now, ~\,be· .. 
duced by moving the occupant ofseatDll' tG' £)9. 

1. . Set the Qa.ti«k q,\1Ii\1lt,;~_~EL 
CHANGE,IiI('JAiltF;uIlCller'<bhe'~iIItiM ,at the 
~keoffindex .of ·156l@~ , ' 

2. 

" ' I,'," \ 

J',:> POllllllft ,tp.e ~eoH .~!(I&Xill>Jf1MI@i1;(i) in<lJ.\es 
frQlll,~p.e \~fllr.ePOEl ;,CI\a~\IW:.. . 

1.,$ .. et.t9.II;Jil~l\Il, ~;~t. :i,:iJ,l').~~." ',~CI\~, X.Q.~ ,.56.0 
a.tI.Cllq,\~\IeI11AII·~,*,;tiMt. ,the"gr@~$ weight 
figures ,on Its ieft,hapd ,side :will ,be conveni· 
ently oloseto the indicator hairline. 



2. Note the point of intersection of the hair­
line aBd the gross weightliDe on the grid 
Which is closest to the talreoffgrollS w.elght. 
In this position, that line will 'be ,the 19,000 
pound line. 

3. This intersection occurs between the 269 
and 270 lines. Therefore, the reading in 
inches maybe estimated at 269 .. 7. 

Distribution of Allowable Load (Cargo in 
Compartment). 

The cargo compartment is divided into marked sta­
tions (figure 4-24) at 25-inch intervals between Sta­
tion 150 and 375. Cargo loading scales.correspond­
ing to these. marked stations are provided Oil the 
load adjuster enabling the dIstribution of load 
througl\out the compartment. A cargo 10acl'CG, lo­
cated between the marked stations,may be se,t UP 
by moving the indicator the proportioo.ate distance 
between the corresponding points on the adjacent 
scales. 

EXAMPLE: Add 3000 lb. of cargo at Sta 235; 
with helicopter index already at 55.0, move the 

_
slide until the 0 lb. line at Sta 267 is ,under the hair­
line. The 3000-lb. mark for Sta 225 is oller index 
42.4. The 3000-lb. mark for Sta 250 is .(wer index 
49.8. Therefore 3000 lb. at Sta 235 wi\[ bEl over 
index. 

235 ~225 
42.4 + 250 _ 225 (49.8- 42.4) or 45.4 

WEAPON SYSTEM. 

The helicopters are equipped with slightly different 
weapon systems. CH-3E helicopters III ,Serial 
No. AF66-13287, and fI~ are provisioned for a 
weapon system. HH-3E helicopters m·~ are 
equipped with a weapon system. HH-3E 1iI~ 

m are equipped with 7.62MM M60 machine 
guns which have the ammunition container mount­
ed on the gun and m~ are equipped with 7.62 
MM M60D machine guns with the .ammunition con­
tainers mounted on the floor. Helicopters modified 
by T.O. 1H-3-577 are equipped with a KB-18A 
panoramic strike camera. Both systems will be dis­
cussed, except for major differences, under com­
mon headings as one system. The weapon system is 
comprised of three 7.62MM machine guns, gun 
mounts, ammunition containers and feed belt, and 

armor ,plate ii>l'01le.o1lion. 'il\he system issolelyoper­
ated byecrew_ w!dl. no ad~ail in;puts 'by 
the pi;lot "0!tlIter illham \V:ooee lI.IeadJim.ess 'sienaJ,.'iI1he 
system is used illll ,a :i)ire 'SliI;ppressi\<e deterrealj; to 
groul\d tro.(J);pS ;aIlt1l so:£t Wgetareas. 

The 7 i$~MM'madhme 'g'lm'( d)igul'e 4-41) is an air­
cooied, ltn.1t,be!t l!ed,gas-I!>perated weapon. The 
gun is capable of firiilgapproxirnately 550 rounds 
per minute. DNe'to the re'la1l:ively low rate of fire, 
plus the ,quick-change 'barrel fuatule, the Service 
life of the.gun is greatly mcreased. The primary 
weapon controls are the latch lever, barrel lock 
,lever ,cocking handle, safety lever and trigger (see 
figut'e 4-4i1.). 'iI1he .gIiI11Isare ,mountecl attl>ree sta­
tions in the helicopter. One gun ,is located ·on a 
moveable platform Qn the ,a1lt ramp, and the other 
tw.o are 'Iooated onm@.IU'ltson .the ;Ieft and right­
hand sides -of ,the forward cabin. The iI1ight.hand 
gun has aneK~ensioit in{!taije<il to prevent firing 
into the ·\toost cable:<aeef~ 4-42). 

,FORWARD GUN MOUNTS. 

Each m@tlnt c@nsists o'f.a tube,pintle, cam, cam 
follower,platf'@rm, hinge brac,lrets, supports, ten­
sion pins and cab'les. 'l\be right ilRount is attached 
to the personnel door armor, and the left is attach­
ed to the left eabii1.w,all. When use of the guns is 

. anticipated,th\'!mQunt~are pivoted on a hinge 

. point froni.a ~toWlli\l sup~ort and pinned in the 
firing position. T!iJ(! camai!d'ealllfullower limits 
the field of glinfire which !1lt~\tents .firing irito any 
portion of ti;le helicopter (see figure 4-42). 

AFT GUN MOUNT. 

The mount consists of a tube, tie rod, cam, cam 
follower, pintle, brackets, supports, tension pin 
and cable, and is bolted to the aft gun platform. It 
prevents the gun firing into any portion of the 
helicopter .(see figure 4-42). 

AFT GUN PLATFORM. 

The platform consists of armor plates, retainer, 
mounting pad, brackets, rollers, locking mechanism 
and' handle. IUs attached to the tracks on the aft 
ramp. When use of the aft gun is anticipated, the 
locking handle is pulled, releasing the lock; the 
platform is pushed aftto the firing position and 
the handle is pushed in, engaging the lock. The 
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Figure 4·41. M60 Machine Gun (Typical) 
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