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~ H'EATING SYSTEM. 

The heating systeI1l (figure 4-1) consish.of a fan, 
ariinternal combustion heater, a plenum chtllUber, 
and ducts Which riin ~on,g the left an.clri(Jht-hl!lld . 
sides of the cargo compartment I!Ild intO ,the pilot1s 
compartment. . 

On HH-3E II" or heli~Qpters I1lodim~dby 1'.0. 
~ 1H-3-575, the heating sY~~m(f"",,re4'2)h~ been 
, improved to provide more ~ven heatdiBtrlbution 

througho)lt the heiicoptef.: The iI1lproveI1lents con­
sist primarily of a variable ;te~peramrll control 

~sWitch thlt. tallOWS. f. pl a .. gre.!l .. te.·.: r selected he.at range, 
a heater ~witch thatpel'lI!its selectio!:!'of ei$her 
automatic or ml!ll)lalmooes of op,t.tion, fO)lr 
strategically, located teinpe~ture/8ensors, I!Ild fiber-
glass ducting with both overhead and floor level 
diffusers. 
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To obtain t\ie ~Qlt .ffloiitnt ~t.nbll~IQn 
of 119t1.t, when c>p!Il'IItinl th ufpme CQld 
w!l!lther ()1lt~ll\h!la.,.. tho ~PIM"tillht hliijt 
diffUser !I~ fIltt;... t1an aeo 'hP"'~ .. lM. clo8sd. 
WIlen '!lnUlttln, to cabit\, tIOf. diffulSf 
.~ukl J.'e~ •• .,... . r' " 

, r . , 

Thl! heater has !I~o~i1pUi of 20Q,ObO BTU,. The 
h<illter \lnit. ~tili.Qvom_ in tl\il,!lft IIl!d of the 
clVllo compartril.nt .•• ~,lfi film!', Op/lf,tes 

: on fuel pumpe4 ~!lJ.~~fu.1 Wlk tQ tbe 

.
' h9tl.ter fuel pump .n.It .. lltl. . .• 'IIItftc ... ' ..... VIII' ...•. · to tn" heawr 
. ~nit where it is ii\41~: .. y;i!·!lnltef "luI, 'fbe 
, Ignitor plug I:IpIIB~~Willlf 11m ClI,fJMt from 
tll~ de es~l!ntia! bu~,~oOlit.ed ",;full he.telliPition 

. umt I1ll:lunted m tbt neater compll!tment, A fal!' 
dmW8 air into w he.a'torinta.U paJ't;, Io.cllted 4ft of 
the aft mnp on till! bQttom (If th. taU IIyl0n, I!Ild 
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then through a heat exchanger unit surrounding 
the combustion unit. Heated air is then forced into 
the plenum chamber and the heater ducts. The fan 
also supplies air to the heater combustion chamber. 
The heating system is energized by the dc essential 
bus and is protected by a circuit breaker, marked 
CABIN HEAT C'ONT, located on the overhead dc 
circuit breaker panel. Fuel consumption of the 
heater unit when operating continuously in the 
HIGH position is 1.2 gallons (8 pounds) per hour. 

HEATER SWITCH. 

'On helicopters prior to HH·3E m not modified 
by T.'O. 1H-3-575, the heating system is operated 
by a switch, marked CABIN HEATER, with mark· 
ed positions L'OW, 'OFF, and HIGH, located on the 
overhead switch panel (figure 1·13). The heater 
switch controls the heater fuel pump and cycling 
valve and the ignition unit. When the swit~hiS in 
the L'OW position, the heater will maintahl a temp­
erature of approximately 65.60 C in the ducts. 
When the switch is in the HIGH position, the heat-
er will automatically maintain a temperature of ap· ,' .. 
proximately 140.60 C in the ducts. An overheat 
switch will shut orf the hea~r if for any reason the. . 
heat in the plenum chambe.rrises to 176.70 C. . .. 

'On HH-3E m~ or helicopters modified byT;'O. 
1H-3-575, the heating system. is controlled by a 
heater switch and a temperature control switch, lo­
cated on the overhead switch panel under the head­
ing CABIN HEATER. The heater switch, with 
marked positions AUT'O, 'OFF and MANUAL is 
used to put the heatirtgsystem into operation by 
selecting either the manual or automatic modes of . 
operation. The MANUAL position is used as a 
backup if the automatic feature should fail. When 
placed in the MANtJAL'position, the heater output 
will increase untii' a temperature of 176.70 <;:'i8' 
realized in the plenum chamber. A cycling.switch, 
located in the plenum ch~ber, will.thenm8,intain 
the 176.70 C temperature by turning the (nea:ier on 
and off, To maintain lower temperatures; it will be 
necessary to manually turn the heater on and off 
by placing the switch in the MANUAL or 'OFF 
position. The switch is placed in the AUT'O posi­
tion and used.in conjunction with the,temperature 
control switch to select the automatic feature. The 
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temperature control switch, with marked positions .. 
'OFF and HI is rotated out of the 'OFF position and ... 
toward the HI position to select a desired heat level. 
When reached, the temperature controller will 
automatically maintain the selected heat level. An 
overheat switch will shut off the heater if for any ~ 
reason the plenum chamber rises to 204.4°C. ~ 

'On all helicopters, the heater caution light, marked 
HEATER, located.on thecautionpanel, will illumi-
nate and the heater willautomatically shut off if: .. 
the heater blowet Shouldj:'ai!, there is no ignition • 
45 seconds after the heate,r has been turned on, the 
heater flame goes out'arter.ignition, or an overheat 
conditionoccurs. Th~~a:iltion light will flash mo­
mentarily whenever. the heater is turned on. 

CAFi'GO C'OMPARTMENT HEATER FAN 
SWITCH. 

'i'hebargo compartment heater fan switch, marked 
CABIN HEi\T,ER, ,located on the overhead switch ~ 
~panel (figure 1-13 ), has marked positions N'ORM 'II 
and VENT; The switch controls a relay connecting 
power ft9tn the ac essential bus to the heater fan 
(blowerr,focated in the heater air intake duct. The 
switdhl\1ld fan control circuit is energized by the ~ 
dceBsen tial bus and is protected by a circuit break - ,. 
er,marked CABIN HEAT VENT, located on the 
overhead dc circuit breaker panel. The fan is pro­
wcted by circuit breakers marked CABIN HEAT-
ER BL'OWER, located on the ac essential bus cir- ~ 
cuit breaker panel. When the heater switch is in the 
N'ORM position, the fan operates in conjunction 
with the heating system! Placing the heater fan 
switch in the VENT poaition without operating the 
heater switch will draw outside air into the heater 
system and ventilate the pilot and cargo compart­
ments. 

'On HH-3E m~ or thOse helicopters modltiel!! by 
T.'O. lH-3-575, the Map!!t fanswltch.is mar~e4 .. 
VENT and has marked!pdllitlions NOfl,M andQN. ' 
When the switch is in t\l)e.~<b~MpositiQn, th~ ifan 
operates in conjunctiol1l wit!) .tlle h~!ltih~,~y,s$m. , 

When placed ~ the 'O. N.~.p .. oSltiOP. ' wt.l!ltd\li~." .. o,p .. ~; ... ting 
the heater sWitch, the fan w~llforce ,\?JIo~lde.a . 
through the heating sy~m ~d; ven.~;liI~~;t~e h Ii· I ~ 
copter ,. r .. ,1, i·',W '. , 

• '~_ \ ~~".\ ( l 

I~ "., /". ,.".' 



VENTILATING SYSTEM. 

Some helicopters are equipped with a vent system 
that utilizes an adapter tube which replaces the 
combustion heater during warm weather operation. 
The adapter tube ventilates the pilot's and cargo 
compartments. The vent blower will be utilized to 
defog the pilot's and copilot's windshield panels. 
The vent blower is powered from the ac essential 
bus through circuit breakerS mal'ked CABIN 
BLOWER, located on the overhead circuit breaker 
panel. The vent blower is controlled by a switch on 
the overhead switch panel, marked CABIN VENT 
NORM, which is powered from the dc essential 
bus and protected by a circuit breaker marked 
CABIN VENT, located on the overhead circuit 
breaker panel. To tum on the blower, place the 
switch in the VENT position. 

HEATING AND VENTILATING DIFFUSERS. 

Heating and ventilating diffusers and registers 
ar.e located in each of the heater ducts that extend 
along the sides of the cargo compartment and into 
the pilot's compartment. The pilot's compartment 
has six diffusers. Two are located above and behind 
the pilot and copilot and two on each side of the 
compartment near the floor. These four diffusers 
are M the round, ·adjust;il>le nozzle, air vent type. 
The open end of the nozzle has a knurleddng 
which can be turned to control.the floW ofair . 
from full open to closed. It is possible to direct the 
flow of air coming into the. pilot's cOmpartment by 
taking the adjustable nozzle and moving iF about. 
The two remaining diffusers are oUhe r'lgister type 
and are located on the compartment floor below . 
the tail rotor pedals. There are twelve diffusers in 
the cargo compartment, seven in the left-hand duct 
and five in the right-hand duct. Knobs, marked 
OPEN, are used to regulate the flow of air through 
the diffusers. The ducts are stenciled with opera­
ting instructions above each diffuser. TURN KNOB 
FOR VOLUME CONTROL and PULL CENTER 
VANE DOWN FOR DIRECTIONAL CONTROL. 

On HH-3E IEI~ or those helicopters modified by 
T.O. lH-3-575, there are four diffusers located in 
the pilot~s compartment and thirteen in the cargo 
compartment. The pilot'scompartme\lt hasohe . 
each located above and behind the pilot and co- ' 
pilot and one each on ,the floor under and forward 
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of the pilot's and copilot's seats. The cargo com­
partment has six diffusers from the right-hand 
heater duct and seven from the left-hand heater 
duct. Three of the six diffusers from the right-hand 
heater duct are at head level and the other three 
are at floor level. Two of the·seven diffusers from 
the left-hand heater duct are at head level and the 
other five are at floor level. 

HEATER OPERATION (HELICOPTERS PRIOR 
TO HH-3E 1ft NOT MODIFIED BY T.O. 
1H-3-575). . 

1. Heater tan switch - NORM. 

2. Heater switch - HIGH OR LOW. 

3. Heater diffusers - ADJUST AS DESIRED. 

HEATER OPERATION (HH-3E lEI OR HELI­
COPTERS MODIFIED BY T.O. 1H-3-575.). 

1. Heater fan switch - NORM. 

2. Heater switch - AUTO. 

3. Temperature control switch - ROTATE 
FOR DESIRED HEAT LEVEL. 

NOTE 

The heater is shut off by moving the heat­
er swi~h to OFF. The fanwill continue 

··'to opetateafter the heater is shut off un­
til the temperature in the plenum chamber 
drops to 490 C. If the temperature in the 
plenum chamber should rise to 490 C 
during hot weather, the fan will begin to 
operate whenever the ac and de essential 
buses are activated. 

ANTI-ICING SYSTEMS. 

The anti-icing systems provide anti-ice protection 
for the engines and engine air inlet ducts, the wfud-
shields, and the pitot heads. . 
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Icing may be expected whim tempera-
ture is lOoC or below with high rela-
tive humidity, visible moisture, flight 
in clouds or in close proximity of these 
phenomena. Ensure the engine and pitot 
anti-icing systems are turned on before 
icing conditions are encountered. When 
operating in these conditions, extreme 
cau tionshould be exercised to avoid ice 
buildup, evidenced by icitlg of windshield ' 
wipers, antennas, etc. Failure of the en­
gine anti-ice valve to open will not be in­
dicated by the caution or advisory panel. 

NOTE 

When the outside air temperature is below 
-lSoC, there is no way of detennining 
iIthe system.is working other than the 
change in T5 and torque. ' ' 

ENGINE AIR INLET ANTI-ICING SYSTEM 
(CH-3E AND HH·3E HELICOPTER~). 

The engine air inlet ducts are anti-icedl:lY thennal 
electrical resistance elements embedded in the 
epoxy glass lining, and the oil tank mounting ring 
is anti-iced by a heating element (thermal electric 
boot) that is interconnected with the inlet duct 
heating elements. Electrical current is applied to 
the heating elelllepts to raise the temperature of 
the affected areas higher than the temperature at 
which ice will f9nn. The temperature controller 
will then maintain the duct temperature between 
approximateiy S50 C and 900 C, depending on am­
bient conditions. The engineinlet anti-icing should 
be turned on when qperating under weather condi­
tions which may result in the fonnation of. ice that 
could be ingested into the compressor with subse­
quent loss of engine power or engine failure. Anti­
icing caution lights, marked NO.1 INLET ANTI­
ICE and NO.2 INLET ANTI-ICE, respectively, il­
luminate when the air inlet duct temperature drops 
to 1l7.SoC or below with the engine anti,ice 
sWitchesinthe ON position. The engine atiti-ice 
switches, located on the overhead swi1;<;h panel 
(figure 1·13), are used to turn the system on. If the 
free air temperature is -180 C or below, and the 
engine anti-ice switches have been turned on, the 
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caution lights will illuminate to indicate that elec­
trical heating is not sufficient to raise the inlet 
temperature at the sensor to 37 .SoC which is the 
temperature necessary to ensure that ice does not 
fonn in the inlet duct. If the free air temperature 
is -lSoC or above, and the anti-icing system is on, 
illumination of the caution lights indicates the pos· 
sibility of system failure. However, under certain 
conditions of high speed and high power settings, 
the caution lights may illuminate when the OAT is 
a$ high as -50 C without a malfunction. If the en­
gine inlet anti· ice caution light should illuminate in 
flight at temperatures above -lOoC, reduce engine 
speed to SO% Ng on the affected engine and air­
speed to approximately 70 J)IAS or jess. If the 
light does not go out, system failure is indicated, 
If the system is found to be operational (caution 
light out during power reduction), reduced power 
should be maintained to keep the caution light off 
while operating in icing conditions or icing condi­
tions should be avoided. If the caution light does 
not go out during power reduction, system failure 
could be indicated and mission tennination should 
be considered. If the mission is continued with the 
caution light illuminated, any signs of visible 
moisture should be avoided. TheT5 should also be 
constantly monitored for an increase as adequate 
anti-icing ca.pa.bilityis not 'available: At the lower 
temperatures where this Uiay occu~, icing condi­
tionsare noi;tlsuaUyencbtiiitered que to lack of 
liquid'mbistute inthe'a.ir; Attempetatures above 
-lSbC 'ilie light shOuld not illuminate during 
grolindop'eration; 'I'h'i! system receiv~s power from 
the ac essential bris throllgb 'cir,cuit breakers that 
aremarked ENG1NEINLE'rANTI-ICEand are lo­
cated Oh theac essentI:l.1 hus circuit breaker panel. 
A thennaJ switch,located iti the air inlet duct, 
closes to pennit powerfl'om the dc essential bus to 
illuminate the anti:ice caution liihts. 

ENGINE ANTI-ICING SYSTEM. 

The ~ngine starter fairing, the inlet ,guide vanes, 
and the top (12 O'clock), right (3 o'clock), and left 
(9 o'clock) struts of the frol)t frames Of each en­
gine are anti'iced by diverting engine tenth-stage 
compressor air t(), heat them. The bottom (6 
o'clock) strut is continuously heated by scavenge 
oil from the No.1 ,bearing area. The oil tank ring, 
electrically interconnected with the engine air, in, ' ' 
take duct contains a heating element. Actuating 
the engine anti-ice switches, located on the over­
head switch panel (figure 1-13), deenergizes the 



engine maunted salenaid valve to the .open pasi­
tian and allaws hat campressar air ta flaw through 

~ the frant frame .of the engines ta the inside .of the 
starter fairing and the inlet guide vanes. When the 
engine salenaid valves are deenergized, dc pawer 
from the essential bus energizes lights an the ad-

~ visary panel, marked #1 ENG ANTI-ICE ON and 
, #2 ENG ANTI-ICE ON. The engine anti-icing sys­

tem is turned an simultaneausly with the engine 
air inlet anti-icing system. 

NOTE 

If the anti-ice salenaid valve has .opened 
(deenergized) due ta electrical failure, the 
advisary light will nat iJluminate and maxi­
mum pawer available will be reduced by 
approximately 4%. 

Engine Anti-ice Switches (CH-3E and HH-3E 
Helicopters) . 

Twa engine anti-ice switches, marked ENGINE 
ANTI-ICE 1 and 2, with marked pasitians OFF 
and ON, are lacated on the overhead switch panel 

~ 
(figure 1-13). The ON positian of the switch ener­
gizes the engine air inlet anti-icing system and turns 
on the engine anti-icing system. The OFF pasition 
turns both systems off. 

WINDSHIELD ANTI-ICING SYSTEM. 

The pilot's and copilot's windshields are anti-iced 
by electric current which passes through a transpar­
ent electrically resistant film on the inner surface 
.of the outer pane .of the windshi(!ld. The wind­
shield anti-icing system consists of the special 
windshields, a windshield anti-ice controller, trans­
formers, and a switch located on the overhead 
switch panel. The windshieJc\ anti-icing system alsa 
serves to defog the windshield. The windshield 
anti-icing system operates on alternating current 
from the ac essential bus and is protected by cir­
cuit breakers, marked WINDSHIELD ANTI-ICE, 
PILOT, and COPILOT, located on the ac essential 
circuit breaker panel. The windshield anti-icing 

~ control switch operates an. direct current from the 
, essential bus and is protected by a circuit breaker, 

marked WINDSHIELD ANTI-ICE, on the overhead 
dc circuit breaker panel. 

. . . 

T.O. 1H-3(CIE-1 

NOTE 

The windshield anti-ice should be on at all 
temperatures below 50 C when visible 
moisture is present. When operating in 
dry snow, the system shauld be turned off. 

Windshield Anti-Ice Switch. 

The windshield anti-ice switch, marked WIND­
SHIELD ANTI-ICE, with marked positions LOW, 
OFF, and HIGH, is lacated on the overhead switch 
panel (figure 1-13). When placed in the LOW posi­
tion, the windshield controller is energized, current 
heats the windshield, and the low temperature set­
ting is used for defagging and light icing conditions. 
When placed in the HIGH pasition, the windshield 
is heated and is capable of keeping the windshield 
ice free in conditions as law as an Ilmbient temper­
ature of -180 C. 

The windshield anti-ice switches should be 
placed in the LOW position before gaing to 
the HIGH position to avoid the possibility 
of glass cracking due to sudden change in 
temperatures. Normally, the use .of the 
HIGH position is not required, except at 
very low .outside temperature when ice 
cannot be remaved by the LOW positian. 

Windshield Defpgger. 

On modelCH·3JJ:1HH-3E helicoJilters with wind­
shield defoggersyste!ll installed,. the system con­
sists of dl!<;ts; defrQster,·units.lidaptersand attach­
ing clamps which are·oormeoted tGl the ventilation 
system. When the CABIN fan switch is Jilositioned 
to VENT. the blawer forces air through the ducts 
to the defraster units to direct air .onto the wind­
shield. 

PITOT HEATE.RS. 

A pitot heater switch. marked PITOT HEAT. with 
marked pasitions ON and OFF, is lacated on the 
.overhead switch panel (figure 1-13). When placed 
in the ON pasition, an electric heater in each pitot 
head is turned on to prevent ice formation in the 
pitot head. Each pitot heater operates fram the dc . . 



T.O.1H·3(C)E·1 

essential bus and is protected by two circuit break­
ers, marked PITOT HEAT 1, (for pilot's pitot 
tube) and PITOT HEAT 2, (for copilot's pitot 
tube), located on the overhead dc circuit breaker 
panel. 

NOTE 

Pitot heaters should be turned on when 
operating in visible moisture. 

COMMUNICATION AND ASSOCI­
ATED ELECTRONIC EQUIPMENT. 

The communication equipment, with the excep­
tion of a backup UHF command set installed on 
CH-3E helicopters not modified by T.O. 1H-3(C)C-
532 that is designated UHF-2 (AN/ARC-lOS), is 
remotely controlled through individual control 
panels, located on the cockpit console (figures 
1-17 and l-lS), and the pilot's and copilot's con­
soles in the pilot's compartment. The UHF-2 re­
ceiver-transmitter, when installed, is mounted on 
and controlled by a panel on the cockpit console. 
Figure 4-3 lists the communication and associated 
electronic equipment installed, together with their 
operational characteristics and the location of con­
trols. Except for the radio control panels, all radio 
equipment, including receivers, transmitters, ampli­
fiers and dynamotors, is located in the electronics 
compartment or on electronic shelves, located be-

I hind the copilot. All radios except the HF-103, op­
erate on 2S-volt direct current from the dc essential 
bus. Some associated electronic equipment operates 
on alternating current from the ac essential bus. Mas­
ter control over the direct current operating equip­
ment is provided by two circuit breakers, marked 
RADIO, 1-BUS-2, located on the overhead de cir' 
cuit breaker pallel. Indicators lIsed in conjunction 
with the navigation sets are located on 'the instru· 
ment panel. Intercommunication control panels are 
provided for the crewmem ber in the cargo compart­
ment at the forward bulkhead and above the ramp. 
Those helicopters equipped with armamentconfigu­
ration have an additional intercommunication con­
trol panel provided on the left forward side of the 
cargo compartment wall. A HOT MIKE switch, lo­
cated aft of the personnel door, is used during 
hoisting operations to allow the crewman freedom 
of both hands while maintaining continuous con­
versation with the pilot. Left of the hot mike 
switch is UHF VOL control knob. The UHF vol­
ume control knob permits the crewman to monitor 
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UHF communication. Each crewman's station con­
trol panel is provided with a receptacle for a port­
able cord that contains an ICS button and a head­
set jack receptacle. The 30-foot portable walk­
around cord may also be used in the two external 
ICS receptacles found on the right-hand side of the 
helicopter, one located forward of the personnel ~ 
door, and the other aft. The 30-foot cord allows ~ 
a crewman to communicate with the pilot during 
engine starting or while taxiing. The location of all 
antennas is shown in figure 4-4. 

RADIO CIRCUIT BREAKER PANELS. 

The radio circuit breaker panels (figure 1-39) are 
accessible to the crew during flight operations, and 
all circuit breakers may be reset by pushing them' 
in. Radio circuit breakers are located on the over­
head circuit breaker panels in the pilot's compart­
ment. The direct current operating circuits, each 
protected by an appropriately marked circuit 
breaker, are connected to the helicopter's 2S-volt 
direct current power supply system through the 
radio master circuit breakers. The alternating cur-
rent operating circuit, each protected by an appro­
priately marked circuit breaker, are connected di­
rectly to the helicopter's alternating current power ~ 
supply system and are continuously energized. ~ 
Both power sources must be operating for the com­
munication and associated electronic equipment to 
be fully operative. 

OPERATING CONTROLS. 

A spring-loaded microphone trigger switch, marked 
ICS-RADIO, located on the pilqt's and copilot's 
cyclic stic~ grips, 'conne<lts the respective micro­
phone to the radio tl'llllilmission circuit when held 
in the RADIO position, and to the interphone 
transmission circuit when held in the ICS position. 
Headset microphones are located at each intercom­
municationstation for reception and transmission 
over the channels covered at the individual stations. 
Transmission is accomplished by depressing the 
ICS button located on the portable cord of the 
pendant. The individual control panels receive elec- 4 
trical power from the dc essential bus through cir-
cuit breakers, under the general headingICS and 
marked PILOT, COPILOT, CREW, and ItAMl',lo­
cated on the dc essential busportibn' of the ac noli-' 
essential circuit breaker panel. 
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COMMUNICATION AND ASSOCIATED ELECTRONIC EQUIPMENT TABLE 

PRIMARY' 
TYPE DESIGNATION FUNCTION OPERATOR RANGE LOCATION OF CONTROL 

IntercommWli- AN/AIC-18 IntercommWli- Crew- Interior of (1) Pilot - control and monitor 
cation system cation of crew members helicopter panels on cockpit console 

and simplified (2) Copilot - control and moni-
control over tor panels on cockpit console 
commWllcation (3) Crew" Intercommunication 
equipment station control panels in fwd 

and aft end of cargo compart-
ment. Left forward cabin com-
partment wall for armament 
configuration 

Public address AN/AIC-13 One-way voice Pilot and Interior and PlIot's console and intercom 
system communication copilot Immediate control panel 

exterior of 
helicopter 

Loudhaller AN/UIH-5 One-way voice Pilot co- lO to 5000 Cockpit console, pilot's console 
system communication' pilot and feet and right forward cargo com-

crewman partment station 

UHF command AN/ARC-34B Two-way voice PlIot and Line of UHF panel on cockpit console 
set commWlication copilot sight and intercommWllcation system 

control panel 

UHF command AN/ARC-34C Two-way voice Pilot and Line of UHF panel on cockpit console 
set commWllcation copilot sight and IntercommWllcation system 

control panel 
UHF command AN/ARC- Two-way v-oice Pilot and Line of UHF panel on cockpit console 
set l64(V) communication copilot Sight and intercommunication system 

aircraft mod- control panel 
ified by TCTO 
lH-3-674) 

Backup UHF AN/ARC-l08 Two-way voice Pilot and Line of Backup UHF panel on cockpit 
command set communication copilot sight console and IntercommWlica-

, tlon system control panel 

FM command FM-622A it. Two-way voice Pilot and Line of FM panel on cockpit console 
set communication copilot sight and intercommunication system 

control panel 

VHF command VHF-lOl~ Two-way voice Pilot and Line of VHF panel on cockpit console 
set commWlication copilot sight and IntercommWlication system 

control panel 
Direction AN/ARA-25 Direction Pilot and Line of UHF or backup UHF panels on 
finder ',!flndlng copilot sight cockpit console and Intercom-

mWlication system control panel 

Automatic AN/ARN-59 Automatic di- Pilot and Depends, on ADF panel on cockpit console 
direction rectlon finding copilot conditions and IntercommWllcation system 
finder "I<j monitor panel 

Radio set' AN/ARN-65 Bearing and Pilot and Lflieof T~C~ JiiuleJ 011 c~kPit ~o/lsole 
(TACAN) distance of copilot 'Sight ' and terC1immunicatillll system 

navigation ,,',I. llIonttor ,'panel '. 
station I: ~ v, 

~SS~ IS -/~4 

Figure 4·3. Communication and Associated Electronic Equipment Table (Typical) (Sheet 1 of 2) 
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COMMUNICATION AND ASSOCIATED ELECTROl'lIC EQUIPMENT TABLE (Cont) 

TYPE 

HF commlU1i .. 
catiOn system 

IFF. 

IFF 

Altimeter, 
electronic 

Altimeter, 
electronic 

Navigation 
set, radar 

OMNI navi" 
gation sys­
tem 

Secur'e 
speech 
system 

Radar 
Transp0nder 

DESIGNATION FUNCTION 

HF-103 Two-way voice 
communication 

AN/ APX-46 Identification 

AN/ APX-64 Identification 

AN/APN~150 Altitude over 
terrain 

AN(APN-l'7.1· Altitude over 
. terrain 

AN/APN-175 
(v) 

VOR-101 

KY-28 

AN/UPN-25 

Current position 
and bearing and 
distance to des­
tination 

Select, identify 
and maintain 
predetermined 
fixed course 

Secure 
speech 

Receive pulsed 
interrogations 
and transmit 
amplified, 

PRIMARY 
OPERA.TOR 

Copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot 
and 
copilot 

Pilot and 
copilot 

RANGE 

Depends on 
conditiOns 

Line of 
sight 

Line of 
sight 

o to 1000 
feet 

o to 5000 
feet 

15 to 30,000 
feet 

Line of 
sight 

Line of 
sight 

L.OCATION OF CONTROL 

HF panel on copilot's .console 
and intercommunication system 
control panel. 

IFF panel on cockpit console 

IFF panel on cockpit console 

ON/ALT switch on pilot's indi­
cator 

Switch located on indicator 

Control indicator panel on cock­
pit consol,e 

VHF NA Von .cockpit console 
and VOR/TACAN seleCtor 
switches on instrument panel 

Control on cockpit 
console on pilot's 
console 

ApprOximate center of cockpit 
console 

pulsed replies p j,b; ".vO ~~., 1*t- t./,t; tI- oA.J 
lit'fItM-l'I Dt!"TEt-l'O. ~ I . t.D~",r ~'vJtll..r 
fV)-' EA1/rrl1(C eofJmr . 

Figu"" '4·3. Communication and Associated Electronic Equipment Table (Typical) (Sheet 2 of 2) 

INTERCOMMUNICA nON SYSTEM (AN/AIC-1S). panel~ pr6vided for the flight engineer and person- . 
. qin~l in the C~IM)I!l~part~elil,!!;'.<~RhelicopteJ<l\ 

The AN/AIC·IS intercomIp.u11j~ation systtimis in­
stalled to provide communication between the vari­

". ;qiElljuipped witi))~enit configuration, a left 
gunner's station ·hlls.:J;>een added. 

ous crewmembers. The intercommunicati@Uisystem '"i;": 
also ties together the audio channels ·of the c@m­
munication and associated electronic equipment to 
provide simplified control and simultanllOus opera-
tion. The system is controlled through identical :" .'i'" 

intercommunication. system control and monitor 
panels, provided for the pilot and copilot, and 
identical intercommunication station control 
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NOTE 

Wh~!J.P31!"\l{l~~d to~~tl¥~extemal . 
res ~.o"pj;jl.Q'e, rem@te rear ramp opera- . 
tor dieabll1s'r.ear ramp operator's ICS 
station and;fcirward remote operator 
disables tM jump seat ICS station. 



1. 
2. 

3. 

4. 
5. 

• 1. 
B. ft
a. 

AN/ARN·58 GLIDE SLOPE 
AN/ARN·58 LOCALIZER (BOTH SIDES) HELICOPTERS 
NOT MODIFIED BY T.O. 1H·3·563). VOR·101 OMNI 
NAVIGATION SYSTEM (BOTH SIDES) CH·3E AND 
HH·3E HELICOPTERS OR MODIFIED BY T.O. lH·3·663) 
AN/ARC·348 UHF COMMAND SET (HELICOPTERS 
NOT MODIFIED BY T,O, 1H.3·631) AN/APX·64 IFF 
TRANSPONDER (HELICOPTERS MODIFIED BY 
T.0.l~'3·B31). 
AN/AFlN-59 LF/ADF RADIO COMPASS (LOOP) 
AN/ARC·348 UHF COMMAND SET (HELICOPTERS 
MODIFIED-BY T.O. 1H·3·631). 
AN/OPN·26' RADAR TRANSPONDER 
'VHF·101 VHF, !=fAOIO 
AN/ARC·44 'FM ANTENNA AND COUPLER (HELICOPTERS 
PAIOR TO HH.3EmNOT MODIFIED BY T.O. lH·3·66B 
~M·662A ANTENNA AND COUPLER (HELICOPTERS HH·3E 

9. 
10. 
11. 
12. 

13, 
14. 

·16. 
16. 

11. 

lB. 

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

AN/ARN·68 MARKER BEACON 
HF-103SSB HF RADIO C 

AN/APN·176 IV) DOPPLER 
AN/APX·64 IFF TRANSPONDER (HELICOPTERS 
MODIFIED BY T,O. 1H·3·631) 
ARN·69 LF ADF RADIO COMPASS (SENSE) 
AN/ARN·66 TACAN 
AN/ARA.25 UHF DIRECTION FINDER GROUP 
AN/APN.150 (TRANSMITTER) ALTIMETER PRIOR 
TO HH3EIiINOT MODIFIED BY T.O. lH·3·611 
AN/APN·150 (RECEIVER) ALTIMETER PRIOR TO 
HH3E NOT MODIFIED BY T.O. 1H·3·611 
AN/APN·171 RADAR ALTIMETER ANTENNAS 
(BOTH SIDES) HH.3EIiI~ OR MODIFIED BY 
T,O.lH·3·611 

mOil MODIFIED BY T.0.1H·3·666 l. '5 Sff IS -/6l 

Figure 4-4. Antennas 

, , l," ,:_ ' _>,. . 
InterCXlrnrnunib!l~iQn SysternControl And Monitor 
Panels:' .. . . 

~ , " , 

The pilot's intercornmtln,i.~ation system (figure 
4-5) control a.nd mQnitor.panels are both located 
on the.cockpit console. lloththe pilot's and co­
pilot'sintercommuniclltion system control and 
monitor panels are id!lntically.marked and oper­
ate in thesanie manner,Thein~rcommunication 
systemeontrol panelS, ll;J.arkedINTER, contain a 
transmittlir selectorswitch,eig)tt push-pull type 
control:~witches, a \nomentaJ'y.press-type CALL 

~ switch,and a yolume control kl)ob. The transmit­
ter selector s~itChhas markec\'.positions INT, 
UHF-I, HF, VHF,0H;F-2 and X"A that selects 
communication systemstlirough which it is pos­
sible to transmit and receive from the helicopter. 

I On those helicopters equipped with the FM-622A 

radio set in lieu of the AN/ARC-lOS backup VH.F 
set, the marked position UHF-l\·,nas.beeriicpanged 
to read FM. The two push-pull tY,P}~ .. swftch!lis,."· 
marked TALK and LISTEN, un~~rth~ genllial/,; 
marking HOT MIC, permit direct.tra6imi'is~iol:!tcJ 
all oiher intercommunications':lrliliti6nsirlt~he:heli-

'pter without operation of th~:fn~~\i{atlaJ ml¢ro' 
; ·ilone switches. Both the LIST~f';~Ii)"TALK ., 
switches must be pulled out tot!iil~.s!l1"jt'!ih(!.tE).c~ve 
?ver the .HOT MIC lines. The.I'j'l;':,~;lO pos.l~ion.Js 
moperatlVe when the tran8mlt1\ll~;'~EI~¥e~(),.s'Yl~h Is 
in the INT or P A position. Thtl:)ttomell1iary pr~ss~ 
type switch, marked CALL, piiivid~s foremer-'/), 
gency cal~ operation b~ iso.latih#.a.U, r~dh;) receivers 
trom the mtercommurucatlOn :s~~tem.8.Jld.:p~ttin!t 
all other intercommunication stations iti direct·' 
contact with the calling statioii:The-Volume con­
trol, marked VOL, controls the volume level for 
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Figure 4-5. Pilot's and Copilot's Intercommunication System (Typical) 

HELICOPTERS MODIFIED 
BY T D. lH-3(C)C-532 
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all audio signals that pass through its intercom­
munication station. The intercommunication sys­
tem monitor panel, markedRAD!O,consists of 
eight push-pull type switch~,but only four are 
used. The four that are inuse,mark.ed ADF, TAC, 
VHF NAV, and MKR BCN, provide separate vol­
ume for each channel to enable the. pilot to moni­
tor navigational systems which havceoutput signals· 
in the audio range. Identical intercommunication 
station control panels (figure 4-6) are located in 
the forward cargo compartment near the personnel 
door, in the aft cargo compartment, and the left 
forward cargo compartment wall for those helicop­
ters equipped wit;hannlijllent configuration. These 
control panels have only two controls, one marked 
CALL and~he other marked VOL; When the CALL 
button is.,depressed,the calling station is placed in 
direct communication with all.other in terc om­
municatlOJ;lstatlons artd all radii> receivers are iso­
lated from the jntercomniUnication system. The 
VOL switchre:gtllate.s.tnev'Qiume of intercom­
munication system signals coming into the station. 
The forward station (station No.2) has an addi­
tional control panel containing a hot mike switch 
and a UHF volume control knob. The switch, 
marked HOT MIKE, enables the hoist operator to 
maintain, as requi1-ed, continuous conversation 
with the pilot throu~ the AIC-18 intercommuni­
cation system. The h<;>tmike switch allows the 
hoist operatodteedol)1 of both hands for hoist 
operations and <;>then.elated necessary functions 
during rescue ,hOist eJitP)oyment. The UHF volume 
control knob, marked D"HF VOL, enables the. crew- . 
member atstatiou'2tomonitor UHF communica­
tions. On HH-3E:,.heli~~pters Serial Nos. AF69-
5811 and subsequent; the three cabin crew inter-

. phone stations are equipped with an additional 
radio monitor panel marked RAP, ~onsi.s,ting.9f 
eight push-pull combinationsvvit¢h~,~M~$,i:i~:; , 
four are used. The four switchesjri .. U~~ a~.m~I(~d.· 
UHF, VHF, HF, and FM a)1dPXovide,<y<ti\uih<l~~'. 
each channel to enable thectewmeri. to; moni~lllr;;" • 
pilot - copilot radio communicatiohw;'QnC!:ufl(cop:: ' •. 
ters modified by T.O. lH-3:6l0 W;>t ei'tirippedwith 
FM radio, the cabin crew interplionestiltionsare 
equipped with similar radio monitor panels but the 
four pl.lsh-pull switches are marked UHF1, UHF2, 
VHF and HF (see figure 4-6). On those modified 
helicopters equipped withFM radio, the,four push 
pull switches are marked UHF, VHF, FM, and HF. 
Those helicopters equipped with a loudhailer sys­
tem have a selector switch, marked EXTERNAL 

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

PA, with marked positions ICS and LOUDHAILER, 
located forward of the personnel doQr opening. 
The switch must be in the ICSp6sitiol) for the 
crewman at station 2 to use the intercotnmunica­
.tionsystem. There are two outside receptacles tor 

· the ground crew to communicate with the t>ilot 
· or crew inside the helicopter during $tarting or car­

go loading. One receptacle is lo~ated below the 
.•. ' pilot's window and the other is adjacent to the .. 
'. rlijllp. rtisnot possible to monitor radio systems 
· 6vel'the'in tercommunication statiOI).CQntrol pan­
els. Headset microPllOnes are located at eachfu.'\er­
communication station for reception 'and trarts- '. 
mission over the channels covered at the individ­
ual stations. Transmission is ~co~pIishes\by de­
pressing the ICS button located on ther>endant. 
The individual control panels receive electri.cal 
power from the dcessential hus tb,roughCitG\1it 
breakers, under the general heading res. marked, 
PILOT, COPILOT, CREW, and ItAMP, located on 
the dc essential circuit breaker paneL 

PUBLIC ADDRESS SYSTEM (AN/AIC-13). 

The public address system AN/AIC-13 (figure 4-7) 
provides transmission to two loudspeakers, one lo­
cated in the forward cargo compartment an4~he 
other under the tail pylon. The sy.~temi~contrQl. 
led through a control panel, markedlt<t, located on 
the cockpit'corisole. Speech Can be supplied to the 
system throl.lgh the pilot's lll'ld copilot's micro­
~hones. Differ~\Jt.lou~peake~ combinations. can be 
selecte:<!<:1i1,YJl rotary ~W\tch located on the control 
,paneI.T<il transmit on the P A system, select PA on 
tliepilet's.or copllot'sINTER panel and depress 

.' the radi<;> button @n.M19 pilot's or copilot's cyclic 
· stick. Totlil'ceiVeinthe;tleadsets, pull out the but­
ton mar~dPA. There is Ii loudspeaker gain control 
switch J~cated at the rear of the cargo compart­
ment 6n the right side. Pl~irrg the switch in the in­
crease,,'br decrease positionwHI cause the VOL 
knob. on the P A panel to totate , and control loud­
speaker volume. ' , 

Public Address System CootrQIPanel. 
"',' ':t,.:;:, '., 

'.'-f. -

Thep\ib*·a'pdress systemcontro1parieli' located 
OI1Ji1<N,~~t'ii/J'bnsole, contains .aspea1<e~$elector 

.,switcrt~~!,powe)!,switch, aada volufue;-'~Ql)#qI 
.·.kn~l:i: T~,elol,lrmixing switchesld~af~,~;'" ",fii:!Jil 

half df tne control panel are.ni:)t'\is~,\iI'i:'iti . 
, - '" L I ' . " ~ 

""-.,") 
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NOTE 

ITEMS MARKED" ARE INSTALLED ON CH·3E III ~ HOIST OPERATOR'S PANEL 
LOCATED RH SIDE OF PERSONAL DOOR 

FWD EXTERNAL ICS 
RECEPTACLES 

CREWMAN'S STATION NO.2 
ICS CONTROL PANEL 

Figure 4-6. Crewman's Intercommunication (lCS) Stations (Typical) (Sheet 1 of 3) 
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···CREWMAN'S STATION NO.1 AND NO.2 
RADIO MONITOR PANEL 

NOTE 
ITEM MARKED· ARE INSTALLED ON CH-3ED 
AND HH-3EfII 

ITEMS MARKED ···INSTALLED ON 
HH-3E HELICOPTERS NOS. AF 690-5811 
AND SUBSEQUENT 

·CREWMAN'S STATION 
les CONTROL PANEL 

..... CREWMAN·S STATION NO.3 
RADIO MONITOR PANEL 

HOIST OPERATOR'S PANEL 
LOCATED RH SIDE OF PERSONAL DOOR 

Figure 4-6_ Crewman's Intercommunication (lCS) Stations (Typical) (Sheet 2 of 3) 

} 

CREWMAN'S ICS AND 
LOUDHAILER SELECTOR 
SWITCH 

FWD EXTERNAL ICS 
RECEPTACLES 



T.O.1 H·3.(C)E·1 

hovering and audible transmissions up to 2500 feet 
iat,e,llllll.i·! itallce while at an altitude 4 

HELICOPTERS NOT EQUIPPED WITH FM RADIO 

Radio Monitor Pane!'s 
movement of the speakers 
tended or retracted position. 

,4 

at the speaker assembly pivot PQhl.ii,tcq~!tev~iit ac-
cidental speaker operation ~:::~6!~1JI~~e~:,liJ's;,); 
ter is in the cabin, The speal\er .. 
mounted in such a manner as 
ed or installed, Ihe receiv,es 
pc essentl!!r:1iil;~lUld is pr()tecte'd 
~r, marked LOUD HAILER, loci~telj'lilt 
nea(!,circuit breaker panel. 

' .. 
Loudhailer.Controls . 

. Tbe}oudhailercontrols consis~ of~<)im1rol panel, 
helicopters equipP.edw,thalq"'ciliailer, the mode, IOdli;~jild,ol'd;hep'il§.r:s··consol!:. ~ swi't,cil pan~l~ ~ 
selector switch ori!thelol1\l:hajleDBelector switch,!"; m0Uiljjedon tilerigl'it:'side of tl1~cargo compart, . ~ 
must be in the,INWm~N,(\t.:PA,p'osi~ior ',"hell using'; me1)!j;forwar<i9f,We:!Jersonnel.doolii'~d;awamill,i-
the public a<!dress.;systiiOl,1.'h~',stiea'ker-selector . fieri mounteq;('lll th'i! right side o(tile elttrance to .. , 
switch has m~k~4pdsitions)!'WD,AFT, and ,the pilot's cOlnpartment. The control panel con-.' , .. 
BOTH. When~hll)!switchjspJacec\ill,the FWD or tainsapoWer switch, marked LOUDHAILER wIth ~ 
AFT p6sition; ~Qic,l:1t~il(!stni~sioni'Yr~lbe heard'·· marked positions POWER and OFF, and a selec~' , 
throug~ the spea)teM~\~~~d.Wh~lthe swi,tch is , . tor switrh that has marked positions INTERNAL 
placed III the BO'D}l;posLtion; voice transmiSSIOn IS PA and EXTERNALPA, Placing the power sw'itch 
heard through both speakers. The power switch, in the POWER positiOll energizes the system. The 
marked PWR ON, provides pl!b)ic ad' ,selector swit9,his pta:6ed,jn the EXTERNAL PA 
dress system. The' sets' position to '~eJect system and in the 
the output level of the INTERNAL P A system the AIC-13 public 
The public address address system. The marked EXTER-
from the dc essential bus with leS and WUD-
cuit breaker, !!larked PA, provides op1eratiol 
tial bus portion of the ac compartment. 
breaker paneL loudhailer 

LOUDHAI LER SYSTEM tA'~IUliH;I"», 

The loudhailer system proXldes ·6n"f"W~Y,~i(it()e 
munication from the pilot;.cqpilot;0'1-thldl~'rvvard, 

cabin "tation to personn~n.~el~o~n~s!th~e~r'I,;~:~~d~p~~~,~r 
tern provides audible tJ 
mately 10 to 5000 feet when 

416 



CREWMAN'S SPEAKER 
VOLUME CONTROL ONL Y 

T.O. lH·3(C)E·l 

LQUDHAILER 
AMPLIFIER 

PUBLIC ADDRESS 
SYSTEM CONTROL PANEL 

LOUDHAILER 
SPEAKER PILOT'S SPEAKER CONTROL PANEL 

Figure 4·7. Public Address System (Typical) 
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Loudhailer Operation. 

To transmit on the loudhailer:· 

1. Transmitter selector svvitCh (lOS control 
p!!):l~I)~ P A. 

2. Volume control markedl' A (ICS control 
panel},,;,:.~;PULL OUT AND ADJUST. 

3. . PO~$t.sW·j~h (loudhailer selector switCh 
pan~l)i\':i'!PD,wER. 

4. Selector switch (loudhailer selector switch 
panel) - EXTERNAL PA. 

5. Transmission volume (amplifier volume 
control) -AS DESIRED. 

6. Mic~op~(>ne trigger switch (cyclic stick 
grip) - DEPRESS TO RADIO, SPEAK 
INTO MICROPHONE. 

Loudhailer transmission from the forward cargo 
compartment station may be accomplished by: 

1. EXTERNAL PA switch (right side of cargo 
compartment, forward of perswmel door) 
- LOUDHAILER. 

2. Transmission volume (amplifier volume 
control) - AS DESIRED", ..... 

3. Press-to-talltorHOT MrK;E switch - DE-
. PRESS. .. 

UHF COMMAND SYSTEM;. 

The AN/A.~9-~.~}JH~ command setisthe p.ri­
mary u,,w;'lrsY$tlilm~!J:!eslgnated UHF-1.(>n helicop­
ters not modifled'by T.O. lH-3(C)C-532, the AN/ 
ARC-108 UHF command set is the backup system, 
designated UHF-2. The AN/ARC-108 backup sys­
tem is inoperative until the AN/ARC-34B primary 
system is turned off by the switch or circuit break­
er. On helicopters modified by T.O. 1H-3(C)C-532, 
an additional AN/ARC-34C UHF command set is 
added and the AN/ARC-108 backup system re­
moved. All HH-3E helicopters have the ANI ARC-
34C UHF command set installed in lieu of the AN / 
ARC-34B. On helicopters modified by TCTO 1H-
3-674, the AN/ARC-34 primary UHF command set 
has been replaced by the AN/ARC-164(V). Heli­
copters SIN 63-9683, 63-9688 and 64-14225 have 
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an additional AN/ARC-164 installed, replacing the 
backl!p.AN/A,R.C.34 set. 

UHF Command Set (AN! ARC-34B). 

The UHF command set AN/ARC-34B (UHF-1) 
provides two-way communication between the 
helicopter and ground, or between aircraft, on any 
one of 1750 frequency channels in the frequency 
range of 225.0 to 399.9 megacycles. All reception 
and transmission is routed through the intercom­
munication system control panels. A guard re­
ceiver, separate from the main receiver, operates 
on a preset frequency of 243.0 megacycles and 
provide facilities for reception of emergency mes­
sages. The set is remotely controlled from a control 
panel, marked COMM, located on the main con­
sole. Operational controls of the control panel con­
sist of a four-position function switc.h, a twenty­
position channel selector switch, aJohebutton, 
and a volume control. The function,swit~h.al)ows 
for operation as follows: in the OFF p~sitioniall 
of the equipment is off; in the M~:tl'1! 'PQ~i~f\ln!the 
main receiver and transmitter is ol>eratfl')l{;:~d.the 
guard receiver is off; in the BOTH'pesitii>#,the . 
main receiver and transmitter is operating an<lthe 
guard receiver is receiving the guard frequency; The 
ADF position selects ADF operation from the AN / 
ARA-25 direction finder. When in the ADF posi­
tion, reception is still maintained through the UHF 

selected. The channel selector switch per-
of any of the 20 preset main fre­

"hl~nrlels for rece!J~iqri a.ndt~ansmission by 
~JII(fuing the switch·tothe deswed channel. 

manual-prese1J.guilJiq,SwitChiS'in the 
".... '" position, the ~.a~i~.~~+v~\~~ transmit-
,.. . to the pr!)set ~:alI~l~~,~W~When the 
manual-prese1J.guard SWitch is mtfi~MANUAL 
position, the main receiver and .t~ai\s'mitter may he 
manually tuned to the deSired frequen('y by means 
of the four manual selector knobs, and the fr,,· 
quency numbers selected will appear in the four 
windows above the manual selector knobs. When 
the manual-prese1J.guard switch is in the PRESET 
position, the main receiver and transmitter will op­
erate on the preset channel indicated in thee ban­
nel-indicator window. The volume control, marked 
VOL, is used to adjust the receiver signal .trength 
at an understandable and comfortable level. It<>­
ceiver volume can be further controlled.by thp 
master volume control and a Gontrol knoh "II ·1,,· 
INTER panel marked UHF-1 to suit thp indi,,,lual I 



requirements of the pilot and copilot. Qn heli· 
~ copters having an additional UHF Command Set . 

AN / ARC·34C installed, the second set is controlled 
by the master volume control markect UHF·2. The' 
UHF set is protected by a cn-cuit breaker, marked 

t 
UHF, located on tbe dc essentiaL portion of the ac 
nonessential circuit breaker panel. When the tone 
button is depressed, a 1000 cps tone is transmitted 
to be used with UHF homing device on the ground 
or on the ·aircraft. 

NOTI: 

• The GUARD position should not be used 
except in actual emergencies: When opera· 
ting under emergency conditions, set the 
manual·preset-guard switch to the. GUARD 
position and the function switch to the 
MAIN position. Do not use the BQTH 
position as the noise from two receivers 
may make the incoming signal unintel· 
ligible. 

• It is possible to, select frequencies below 
225.0 megacycles that are below the 
operating frequency range; This will 
cause a relay to turn the setoff after 
two minutes of operation. T,o rest<;>;re 
operation, set up controls fbr frequen· 
cy between 225.0 and 399.9 megacycles, 
turn functiOn switch to OFF position, 
then to BQTH. Operation will be reo 
stored after a one minute warmup 
period. 

UHF C~mmandSet Operation. 

To turn the set on: 

1. Function switch -.MAIN ORBQTH. 

2. Manual·preset-guard switch - PRESET. 

3. Channel selector switCh - SEUCT DE· 
SIRED CHANNEL. 

4. Volume control- ADJUST TO. DESIRED 
~ . SIGNAL STRENGTH. 

II' To transmit: . 

1. Transmitter selector knOb (Intercommuni· 
cation system control panel) - OHF·2. 
If the second set is installed - Transmitter 
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selector knob - UHF·1 or UHF·2 - AS 
DESIRED. The pilot Clln operate from one 
radio and the copilot from tbe other. 

2. Microphone trigger switch on the cyclic 
stick grip,.- DEPRESS TO. RADIO, SPEAK 
INTO, MICRQPHQNE. 

To turn the set off: 

1. Function switch - QFF. 

UHF Commlln,d S!l't (AN/ARC·3I1C) . 

The description and operation of t)1e AN/ARC·34C 
UHF Command Set is the same as outlined for the 
AN/ARC-34B UHF Command Set, except as noted 
herein. The AN/ARC-34C UHF Command Set pro­
vides two-way voice communication between the 
helicopter and ground, or between aircraft, on any 
one of 3500 frequency channels in the frequency 
range of 225.0 to 399.9 megacycles. Also, when 
the manual-preset-guard switch on the AN / ARC-
34Cis in the MANUAL position, the main receiver 
and transmitter may be manually tuned to the de­
sired freC(uency by means ?f the five manual selec­
tor knobs, and the frequency numbe.1,'S selected will 
appear .in the five windows above the ma,nl,lal selec­
tor knobs. 

UHF Comh'tand s,t (AN/ARC·1S;f(V). 

The UijFcommand set AN IAaC-164(V) (UHF) 
provides two·way communication between the 
helico~ter and' ~ound', orbe~ween airc~ft, on any 
one of7<iOO freqliency chatmelSin ,the frequency 
range at 225.090'to 339.9175rnegaherl.z.(Seefig. 
ure 4·8.) ~l reception and transmisSion is routed ," 
thrOl,ightheintercoinmunication systein control 
panels. A gu/iXd receiver, $epru:ate froin the.main reo 
ceiver, operates oil aw:eset fiequeI).cy of 243.000 
megahertz ,and provides facilities for reception of 
emergency messages. '!'haset is remotely controlled 
from a ~ontrol panef, markedCQMM, located pn 
the niiun .console~ Operational controls Of the con· 
trol panel consist of afour'point function switch, 
a manu!li:p;reset-guard switch, a twenty,poaition . 
channel sel~ctorswitch, five m;utulll fre'quency se· 
lect knobs, a tqne button, a vol1Jm.e c<;>ntrol, and a 
two·position sq1J~)ch switch. TIle. function switch' 
allows for opel\lt\on as follows: in .the QFF posi- , 
tion, all of the equipment is off; in the MAIN posi. 
tion, the mllln receiver and transmitter is operating 
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Figure 4-8. AN/ARC'164(V) Control Panel 

and th~ guard receiver is off; in the BOTH position, 
the main rec~iver and transmitter is operating aIJd 
the guard ,receiver is receiving'the guard frequency'. 
The ADF position seleCts ADF operation from the 
AN/ARA:25 direction finder. When in the ADF 
position, reception is still maintained thrclI.igh the 
UHF channels selected. The, channel. selector 
switch pennits selection of ~y of the 20 preset 
main frequency channels for reception and trans· . 
mission by simply turning the switch to the desired 
chanmiL When themanual'prese1rguard switch is 
in the GUARD position, the main 'receiver ,and 
transmitter tunes to thep~setguard frequency. 
When, the manual,prese1rguardswitch is in the 
MANUAL position, the main ,receiver and trans· 
mitter may be manually tuned to the desired fre· 
qUency by means ofthe ,five manu!ll selector' , 
knobs, and the frequency numbers se~ected ~il\ ap' 
pear it?- the five windows above them~nual~e!e~tor 
krio,bs. When themanual.prese1rgliard,sw\tch,ls in 
thePRESETpositiim, the main receiv'er ari~ trans: 
mitter will operate on the preset channel indic'ate~, 
in the <;hapnelindicator' window. The vQlui:lie ¢on· 
trol,marke~:vbL,is used to adjusttbe receiver 
signalstr~il!lth at an understandable and comfcir.' 
tabl¢ j!lv~J;Receiver volume can be further control· 
led byt!J,elIjasteryolume control and a control' 
knob on th!lUIl'!TEH panel marked UI:IF·,Hpsujt 

the individllal requirements oUhe pilot and co· 
pilot. Squelch switch. This switch (toggle) has two 4 
positions identified ON arid OFF. When in the ON 
position, it ,allows the squelch circuits in both main 
and guard receivers to operate nonnally . .In the ' 
OF,F position, the ,squelch is disabled in the' main 
receiver"allowing recei'ler noise to be heard in ab- ~ 
sence of a signal.. On helicopters ,having an addi·' , ,~ 
tion,al UHF Command Set AN/ARC·164(V) in· 
stalled, the second set is controlled by the master 
volume control marked UHF·2. The UHF set is 
protected by a circuit breaker, marked UHF, 10' 4 
cated on the dc essential portion of the ac non· 
essential circuit breaker panel. When the tone bu1r 
ton is depressed a 1020 Hz tone is transmitted to 
be used with UHF homing device on the ground or 
on the aircraft. 

NOTE 

The GUARD position should not be 
used except in actual emergencies. When 
operating under emergency conditions, 
set the manual·prese1rguard switch to 
the GUARD position and the function 
switch to the MAIN position. DQ not use 
the BOTH position as the noise from the 
two receivers· may ,make the incoming 
signal unintelligible. 

UHF COMMANO §E1'OPERATlON. 

To tum, the set on: 

1. Function switch - MAINOR BOTH. 

2. Manual·prese1rguard switci1- PRESET. 

3. ,Channel selec;tor switch -: SELECT DE· 
SIRED CHANNEL. '. " , 

4. Volume control ~ADJtJST TO DESIRED 
,SJGNALSTRENGTH. 

To transmit: 

'1. . TranSrhitter selector knob(Intercommuni. 
cation system control panel) '- UHF·2. If 
the second set is installed: Trans/llitter , 
selector knob - UHF-lor UHF·2 ~ AS 
l)ES~R,E~.';I:he pilot can operatef,rom one 

.',' radio, and ttle copilot frQ/ll the other. ' 
[ . ,.' .' . 



2:· MicrQphQnetrigger switch .on the cyclic 
stick>grip --;-DEPRESS TO RADIO, SPEAK 
INTO MICROPHONE. 

TQ turn the set .off: 

1. FunctiQn switch·- OFF. 

UHF Command Set (AN/ARC·184 MQdified By 
TO 1H·3·737). 

The modified AN/ARC·l64 set consists cif a mQdi· 
fication to seleCted airbQrne and grQund·based 
radiQs, providing them with a frequency·hQPping 
capability. Frequency hQPpingisatechriique where 
thecharinel .or frequencybeirig usedfQr cQmmuni· 
catiQn on a given link is rapidly changed many 
times per secQrid. ' 

In the active mQde" the radiQ has the abifity to reo 
ceiveand process two simultaneoug transmissiQns 
.on the same net. This cQnferencirig: capability is 
available by selectiQn 00, 50, .or 75 with the hun· 
dredths/thousands mariual freque~cy selector ' 
switch, then .operating in the active mQde. Confer· 
encing is disabled when the net number ends in 
25. . ' 

In a conference net; the ~ecQnd transmitting radiQ 
willautQmatically shift itstrarismissiQn frequency 
tQ 25 kilohertz whenft mQnitQrs a transmissiQn .on 
the prilnarynetfrequency. The wide band receiver 
will read both transmissiQns with .out the interfer· 
ence normally assQciated with tWQ radiQs trans· 
rrlittirig·on the same frequency simultaneously. 
Three simultaneQus'transmissiQns will result iri 
garbled ~eceptiQn. 

NOTE 

• When .operating in the se,cure vQice mQde, 
cQnferencing is automatically disabled. 

• In the active mQde, ADFwill function, 
but aCcuracy will be degrllded depending 
.on the frequency hQprate. . 

SYSTEM OPERATION. 

The usual .operating mQde fQr a'mQdifiildrMliQ will 
be its ri_al mQdewhere ituses atiyoneofthe 
7006 ch:amIels available tQ the tTaF 'commhhlca· 
tiQn bane!. 'Use and .operation o'f'the radio .wfll be 
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just as it is currently dQne. The two'PQsition switch 
.on the cQntrQl head is replaced with a fQur·pQsitiQn 
switch tQ prQvide tWQ new functiQns. The mQdified 
AN/ARC·164 retairis the same fQrm/fit as the un· 
mQdified radiQ. 

a. All the cQntrQls of the mQdified AN/ARC· 
164 retain the same functiQns except as 
follQws: 

(1) 200/300' MHz selector knQb (A·3·2'T 
switch). 

(a) ,"A" pQsitiQn selects active (jam· 
resistant) mode. 

(b) Selects 100s digit frequency (either 
2 .or 3) in normal mQde. 

,(e) "T" pQsitiQriselects input of a:yulw' 
Time Of Day (TOD) for up to one 
minute after being selected·; The"T" 

'PQsitiQn isa mQmentary, spring-reo 
turn pQsitiQn. "T" pQsitiQn, in· con' 
junctiQn with simultaneQusly pressing 
TONE switch, is used fQr emergency 
startup .of TOO clock whenTOD is . 
nQt available frQm external SQurces. 
This emergency TOO willn6t bes~n. 
chrQniied tQ univerSal.cQQrdinated 
time (UTe).· , .. 

NOTE 

The radio will automat;calIY'acceptthe 
first (TOO) sigrial it'i'eceive~!aftilfpQWi!r· 
up. If the .operator h!<\uires' II' riilw ·TOlJ 
after this initial synchronizatiQn, he must 
mQmentarily depress'tllis switch to the 
"T" PQsition. The system will then accept 

. the fir~t{q:<e~~ecelv~if wfthin ohe miriute. , ' . ,',-~" ; 5' / - ,< 

b. ·th\siltbh~~l >SelegtOrSwitch. Selects .one 
I ..• 9~fi;~nfPiW~tc.hani!~1s i!!. nqrmal mQde. 

lli a9!l!\'.~wo4Ei. as many .as8,IX Preset chan· 
"rUj~.C~}Z0'jitify h~ used for loading wQrd 
Ci>llllll;Y~WO:O). In the normal mQde, the 

. ~Jp;\¥il,l nC?t use the memQry cQntents 
.'.' .:~A~cff~i;tVOD stQrageas opef!\ting frequen· 

pl$s. Ainyqf thepreret chan~els 19·15 nQt 
···'W~.$dfotthe WOD may De u~ediri the nQr· 
. ( mitl mode as preret channels. . 

4-21 
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c. Tone Switch .. 

(1) Prior to TOD reception, there is no 
. change; it operates as a.1020 Hz tone 

transmission switch. 

(2) After TOD has been rec!!iYed, it will 
transmit (TOD). followed by the 1020 
Hz tone on the selected frequency. 

(3). In conjunction withtheA-3,2-T switch, 
starts the TOD clock within the radio. 
This is done by simultaneously selecting 

. the "T" position and depressing the 
TONE button; 

d. Preset Switch. 

Stores selected frequency in selected preset chan­
nels. in normal mode and WOD in active mode. 
WOD storagestarts<in,preset20aitd may extend 
through preset 15. Those presets. (19-15) not used 
for WODmay be used in the normal mode as pre­
set channels. 

OPERATIONAL PROCEDURES. 
: " " ',' 

El<)stingcapabilities of 1ll0elifi~.Q raelios are pre­
served to ti)e maximum' elltentp.c;lssible when the 
radios are operated in their nimnaI mode and no 
new procedures are required for nonnal radio 
operation. 

To operate in the active mode, the radios must first 
be initialized (primed) .. This requires setting i.l)to 
the radio three control entries; i.e., Time of }Jay, 
Word of Day, and,netnl!lllber. 

a. Tipte of Day (TOD). 

Cl), ~orrect .TOD maY be transmit~d to a 
modified AN /ARC-164 by feeding the 
receiver wi th a radio signal carrying the 
proPer time m9,duiation. The signal may 
be, provided by another modifi~d radio 

'. which has .the correct time or it may be 
. j>rovided by the ground-based clock 
. Sq·1192/TRC., " . ." ., ,. 

(2):r,qPent!r nl~s.t hedol1(\~fterthe raelio 
',' ,8,~~i~1t,~d.~.n.1'he, cloc\{ I\lsi«;le .the ra-
. diq ;\VO~14 lose tilll~ wh~I1' tliexadio is 
switched olt. TOP entry. Would normally 

-:, <" '" "\';. I" 1 

be done on the gro\lnd priorto takeoff, 
althqugh it can b,eeasily dolle while in 
flight. This also p.ermits timecorrec­
tions in flight, when necessary . 

(3) It is possible to transmit and receive tim­
ing informatiQn inbothnormaland 
active modes, by momentarily depress­
ing theTONEbuttoll . In l'lOrmal mode,. 
a complete TOD message is ·transmittefl; 
while in the active mode, only an updat­
ing time-~ick is used. The purpose of the 
active mode time trl!,llsmissi9n is to allow 

. a time update to take place in the.event 
that a radi9is.drlfting qut of synchroni­
zation. An .operator will know tllat his, 

, radio requires IU\ upda~ when incoming 
messages from several different radios. do 
not sound as they should. If incoming 
messages frolll, only .one radiI' sound 
poor, thenit is that rlidio which requires 
an update. 

TIME OF. DA Y (TOO) AND TOD UPDATE 
RECEPTION. . , 

a. Norm;U Mode. The radio will automatically 
accept only the first TOD message received 
af~r power up, whenever .it occu!'ll,~ubse~ , 
, quentlll~ageswjll be. ignored !1n),ess the 
operatqr first ,~l\IP~~he'\'l''' positioll on 
the, 4,3:;2,-';l' swjtclt_ To receive, time in. . 

.,,\10rrp!!1~od~,J.'ota~~IW.A,3:2-T.switchto 
,tl)(l.,~'T" PQ~ti0n.l"ilP.~tp}:!) t91l no~al 
~mm,(l.Ullij;ll~.lJl.ap\l1)\ qr p~t\set). on :which 
'NP ~ il?eillg~~lJl.itt¥4· 

b. Active Mode. To receive a ti~~i update in' 
active mode, rotate the A-3-2-T switch to 
the "T" position/and then back to the "A" 
position. 

• D~p.~~~in~th,El TQNE. button will send . 
qU~i I!T,OP ).Ip.da~e if .In the. active !)lode , 
of it c'omplete TPD ,mllSSage ,if. in the .. ' 
normal mode. . .' . 

• When the "T~' position is selected,the 
. ,rl\gio will ~9~pt ~\lellel't rOl).~eC;eiVed . 
. in eith~r normal,Qr .actiVIl,IDOqe" p,l,'ovided. 

• thf!.t ihrrivo~~~Hhin Qn~ mlUute pft~e" 'i 
. " tiin~ ~lle,~'T,'Ulositipi! h!ls'~en s,(!j(l.C~q" ".d.', 

,- ',. '-'.' , ... , " ,," -. 



WORPQF D,AY{WQD), .. 
i , , ': ; \; i,'; ,';"', ': 

a, ,.The.\VOD'<;!E!fines, .for the )1lKiio,the choice 
of frequency.hoppingpattern for the day. 
('l:he ch!)iceis a mapageria1.ilIlru;tiO'll and 
the.saIQeWOP mllY be used for.one.or 

~manydays.) . ,. 

b. WOP entry is n01't\lallydone on the ground 
prior to takeoff; although, it. is possible to 
enter it. while in flight. If the radio is 
switched off after the entry of WaD, the 

. data will not be lost since.it is entered into 
a nonvolatile memory. 

c. 'l'he entry of WaD is accomplished by us­
ing preset channels 20 through 15 .. Toenter 
a WaD, the radio is set to the preset. mode 
starting at channel 20. At this point, a sin­
gle or double beep will be heard indicating 
that the radio is ready to accept WaD . 
entry. The first segment of the WaD is set 
with the manual frequencyselect6r switch 
and the preset button is depressed to enter 
the WaD in non-volatile memory: 'l'he next 
channel is selected, the next WOD' segment 
is set on the manual frequen~y selector 

. switches, and the WOO oogment is entered 
in non-volatile memory as before. 'l'he pro­
cess is repeated, using successive channels 
until WaD entry is complete. Once the en­
tire WaD is entered, it must be transferred 
to volatile memory. This is accomplished 
by returning to channel.:!O .. Asingle or 
double BEEP will be heard. A single BEEP 
indicates the next lower channel needs to 
be selected. The Oplilrator continues select­
ing thenllxtlo,wer channel un~l.the double 
BEEP is heard. This indieatll~~he transfer 
has been completed. 

d. When the radio is switched off, the waD is 
not lost but stored in a non-voilitile,mem­
oryin theswitchinljt llllit .. Wh~n the'radio is 
switched on, the WaD must be transferred 
frOm the non-volatile. memory, in the 
sw,itchingunit to the .receiver-transmitter. 
This is done by selllct)l1g.ihe prllSe~mode 
and starting with preset channel 20, rotat­
ing the preset channel switch backwards. 
The operator will hear a single or double 

. ,BEj!;F,.,A .si~W\e.BF;EP indic.ates that entry 
of WaD is not compiete.but haS been t'rans­
ferred and accepted. After the single BEEP 
is heard, the operator selects preset 19, 18, 

. , . ,. ,etc., an~ Cqnt~_~IiiI\S~ WQI}l ul'l~ll 
a dq].lbleBRfls"eQM., tim d~tJkl ~F;EP 
intficates WaD ·transfer is complete .. ".'. 

e. ' .N~1: Number. On.~e TOP and WaD hav,e .. 
betIft entered, any valid active net number 
may be selected by using the frequency se­
IectiM ~o l>l;. 

OP~RATION OF AN/ARC:164IN TBE iCtlVE 
MOpE. . .' 

a . 

b. 

c. 

d. 

e. 

f. 

g. 

Rotate function contr91 switch to the 
MAIN or BOTH position. . , 

Select preset position with the mode COD­

jarQi. switCh. 

Enter word of.day in presets 20 through 
15 (starting with preset 20.and working 
back). . 

Sel&ct MANUAL or PRESET position with 
the mode control, switch. 

Enter TOO by selli!cting frequency on 
which TOD is beihg tl'll.t'll!ll44lt1!d or by re­
questing a TOO transmission . 

Select .active net num1;)&r onfrequencyse- . 
lector knobs or any p~eJet designation for 
active use. 

'" I" ,,' NO-TE. 
{ '> '. I." i ' ,,", ~.:.' 

The.fll'!l:jo, mll:yn!?w, beop~fll:te,din the 
·"IWlll!li,.mQ,de.1;ly,.,~se!ectil'liith:e. "A" 

PQ~j.tj~J/.l.lW:d8electing ,*ed!t~l'I!4 fre­
q»enqy .• ,:A!, ·pmse.~,<;b,rmnell1lay. al~o' be. 

" .,.s~l~cte,~!.TDret~!m.tJl)the~cti"e mQde, 
theop,era~t: m.u~t,.~e¢t the·.desired, 
actiVe llet,and.thenselect ",A" cOn the .. 
,A-3'~''l' swLtC\;!. A!\Iawdible ,tgl'le will be 

. . heard: intl}~he!\l!lsetwhe!l the'.a<;tive. mode 
is irap~operly selected. 'l'he tone will pe 
heard, when the active!p.ode is selected 
and: .' 

• An in~aiid a,ctive net ij; selected, or; 

. • . TODh;;',not been ,initially ~eceiv~<;!, Qr; 

• WaD has not been entered. 



It the function switch is on BOTH and the active 
mode is selected, any transmission on the GU ARD 
channel will take precedence bver the active mode. 
If GUARD channel is being jammed, operator 
should then select MAIN onthe function switch. 

Figure 4·9. ANIARC.164(V) Modified Control Panel 

Backup UHF Command Set (AN/ARC-108). 

CH-3E helicopters prior to m not modified by 
T.O. 1H-3-655 are equipped with the backup UHF 
command set (AN/ARC-lOS). The set (UHF-2) 
provides two-way communication between the 
helicopter and ground, or between aircraft, when 
the primary UHF system (AN/ARC-34B) is inoper­
ative. The set operates on anyone of three fre­
quency channels in the frequency range of 242.0 
to 244_0 megacycles. The UHF.2 receiver;trans­
mitter is mounted on and controllecfby a panel 
on the cockpit console. The control panel, marked 
UHF AUX, consists of a channel selector switch, 
with marked positions STANDBY, 1, 2, and 
GUARD, a volume control marked' VOLUME, and 
a two-position function switch, marked ADV and 
RCV XMT. When the channel selector is in the 
STANDBY position, the AN/ARC-lOS receives 
electrical power for standby operation_ The AN / 
ARC-lOS is not capable of transmitting with the 
channelselector switch in the STANDBY position. 
The GUARD position of the channel selector 
switch is set at 243_0 megacycles for emergency 

messages. The 1 and 2 positions of the channel 
selector switch provide selection of a preset fre­
quency within the 242 to 244 megacycle range. 
The VOLUME control enables operation of the 
AN/ARC·10S at the desired audio level. When 
the function switch is placed in the ReV XMT 
position, the AN/ARC-lOS will receive or transmit_ 
When the switch is placed in the ADF position, the 
AN/ARC·10S will not transmit but will connect 
the direction finder (AN/ ARA-25 )to the AN / 
ARC-lOS, to indicate relative bearing from the 
helicopter to a transmitting UHF station. A power 
interlock relay will provide electrical power to the 
AN/ARC-lOS in the event of failure of the UHF-1 
(AN/ARC-34B), provided that the circuit breaker, 
marked EMERUHF, located onthe de essential 
portion oitheac nonessential'circuitbreaker 
panel, is depressed. ' 

(If! F- Cotl1/1ff./<l1 clfnov S'lS~ 
ALJIJef) - sec IS~ 1('3 

Backup UHF Command Set Operation. 

To turn the set on: 

1. Function switch (AN/ARC-34B) control 
panel-OFF_ 

2. UHF-.2 switch (Intercommunication set 
control panel) -,- PULL. OUT. 

3. Function switch (UHF-2 control panel) -
RCVXMT.· . 

4. Channel selector (UHF-2 control panel)-
10R2. 

5. VOLUME control (UHF-2 control panel) -
ADJUST TO DESIRED SIGNAL 
STRENGTH. 

To transmit: 

1. Transmitter selector. knob (Irltercommuni­
cation system cortrol panel) - UHF-2. 

2. Microphone trigger sWitch (cyClic stick 

. 'rtkIC~'gp~J:~~RADIO, SPEAK IN-
.'. , 

To tum tjle set. off: 

1. Function sWitch (AN/ARC-34B control 
panel) - ON. ' 



FM COMMAND SET (FM·622AI. 

Helicopt&lISCH.:aE, 1B1o", HH-aE. m~';Qr 
thQse helicQpters mQdified'byJP.O.1H.3.~56 are 
equipped with a FM·622A radiQ set. The set prQ· 

_ 
vides ,tWQ.way voicecommunicatiQn' onariy .of the 
920 chaJilti)s. available In the frequency range .of 
30.00 tQ 7'5,,95 mc. All receptiQl'land'transmissiQn 
is rQuted through the intercQmmunicatiQn system 
cQntrQl panels. The set is remQtely contrQlled frQm 
a cQntrol panellQcated .on the CQckpit cQnsQle. The 
cQntr.o1 panel cQntains fQur frequency selectQr 
knQbs, fQur frequency indicating windQws,a 
squelch contrQI switch, vQlume cQntrQI, and a 
mQde selec·tor switch. The mQde selectQr switch 
has marked PQsitions OFF, TIR, RETRAN,arid . 
HOME. HQwever, the RETRAN and HOME PQsi· 
tiQns$8 nQt utilized with this installatiQn. The set 
is tllrnedon by placing the mQde selectQr switch 
in the T /1: ,transmit. receive jpQsitiQn. ThevQlume 
cQntrol, mll1'ked VOL, adjusts the audiQ .output 
level .01 the s.et. The squelch cQntrQI switch, mark: 
ed SQUELCH, with marked p.ositiQnsDIS, CARR, 
and TONE, is used t.o select the desired squelch 
mQde, The DIS positiQn disabl!!s the squelch cir' 
cuits. The CARR positiQn prQvides nQrmalsquelch 
circuit in the presence Qf'anycarrier~ and the 
TONE p.ositiQn prQvides selective calling (tQne 
squelch) .only .on selected signals (signals cQntain· 
ing a 150 cps tQne mQdulation). 'The fQur flequen· 
cyselectiQn knQbs are used t.o select the desired 
frequency, which will benQted in the·frequencyin· 
dicating·windQws. The frequency selectQrknQb, 1.0· 
cate/\. abQve and t.o the left ofcthe squelch'cQntrQI 
switch, selects the tens megacycle digit .of the 
Qperating.frequency. The neltt frequency selectQr 
kn.ob selects the unit megacycle digit .of :the Qperat· 
ing frequencY,and the next frequency selectQr. 
knQbseleetsthe:tenths megacycle digit. The last 
frequency. select.or knQbseleets the hundredths 
megacyc!edigit'(i)fthe'.operatingfrequency. The set 
recelves,power'fii1Qm the ,de ,essential bus thrDugh 
a circuit breaker,. m'8l!ked ,)<'M, located on the C(i)· 
pilQt's .overhead circuit breaker paneL 

,J.>: 

TQ turn the set .on: 

1. MQde selectQr switch - T fR. 

2. Frequency selectQr knQbs - SELECT DE· 
SIRED )<'REQUENCY. 

~" ''-, ' 

A .c\lImnel.changipg tol)e.shQuld"be heard 
in,the,l1eadsetwhile set Istunmg. When,~he. 

. tQne·st9ps,the set is.tl1ned .. 
"'" I :i\ 

.3. . Squelch cQntrQI switch ... AS :Oli!SIRE~., . 

4. FMswitc.h (Interc.ommunica.tion;syatem;, 
cQntrQl panel) - PULL .oUT.. .' . 

5. VQlume c.ontrQI ",-ASDESIRED. 

TQ transmit: 

1. Transmitter selectQrknQb(lntercQmmuni· 
catiQn system cQntrQI panel) ... FM; 

2. MicrQphQnetrigger switch (cycli« stick 
grip ) ~ DE,PRESSTO RADIO, SPEAK 
INTO MICROPHONE. 

TQturn set .off: . 
'i. 

1. Mode. selectQrswitch..,.. .oF,F., 
. ~; ; ': I' 

NOTE" 

-"i 

In ~r<!ert9 .Fl1neth,eFJ'yf s~t toVequepcies.· 
higherthan 69.95,it isfirstqecessary'tQ' '. 
r,educe thesecQnd ~req~epcy setkMb ba!ik 
tQO' or belQw: FQr exampl~,yo,t,ir, ~'il~}v6!lld 
n.ow shQW 65.95 in the frequency' wiiidows. 
NQw, the first.frequencyset.~PQb clill berQ, 
tatedtO sh~w7, 'and your;~etwdiii&be; tunea 
tQ 75.95 megacycles. 

VHF COMMAND SE.T (VHF·l0ll. 
. .. ." , .. r: '~ " -" , 

CH·3E helicQpters priQr tQ 1m nQtrrtQdified by 
T.O. IH·~·655areequ!p'p~g wi~hc5'fl\P)eW prqvis· 
iQn's 'fQr the VHFcQffitiland s~t (vttF.iOt). CHc3E 
lB. helicQpters m.oaified byf.O: ii'l:3C655 and 

all HH·3E helicQpters are equipped withYHF·I01. 
The set prQvides tWQ.way;,;oice cdrilniiinicati.on be· 
tween aircl;aft, D~ betw.een the helicQpter:p1d the 
ground, in the frequency rangeSQ(1l:6.tJ tQ 149.95 
megacysl~s. The sy~~~m isre.rnQte. I~.CQ. p.~,W.lled,; 
frQm a cQntrQI panel, marked \TaF'd6~, located 
.on the CQckpit cQnsQle. The'VHF htiiIi'IriMid set can 
prQvide tWQ modes .of QperatiQn, the single channel 
simplex (SCS) and dQuble channel simplelC ,(DCS). 
HQwever, this installation orily I1ses the sh'lgte Chan· 
nel simplex (SCS). The double channel simplelC 
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(DSC) is inoperative. InSCS operation, the receiv­
er is disabled during operation of the transmitter. 
The VHF command set control panel consIsts of 
a frequency' indicator; a power switch, it mode se­
lector switch, two frequency selector knobs, and a 
dual squelch and volume control. The set is turned 
on by phicing the power switch, marked POWER 
with positions ON and OFF, to the ON position. 
Thev(')lume control knob, marked VOL, establish­
es the audio level of the receiver. Asqueleh control 
knob, marked SQ, located concentrically with the 
volume control knob is used to adjust sensitivity 
when there is no receiver signal input, and for fine 
adjustment of objectionable background noise. The 
frequency selector knob closest to the power 
switch" selects the frequency in megacyole incre­
ments (the numbers to the left of the decimal 
point), and the other frequency selector knob se­
lects the frequency in 50· kilocycle increments (the 
numbers 'to the.right of the decimal point). The 
two-position mode selector switch is labeledSCS 
and DCS. The DCD lettering on the DCS/DCD 
position of the switch refers to a mode of opera-· 
tion not utilized on this installation. When the 
mode selector sWitch is placed'in the S0S 'position, 
the transmitter and receiver are tuned to the same 
frequency, and the receiver is disabled during 
operation of the transmitter. Operation is thereby 
restricted to either transmission or reception·on 
the assigned channel. The VHF-lOl is protected by 
two circuii breakers, marked VHF, located on the 
dc essential bus portion of the ac nonessential bus 
circuit breaker panel. 

VHF Command Set (VHF-l0l) O~eration. 

To turn the set on: 

1. Power switch (VHF-COMM control pa~el) 
-ON. 

2. VJ:IF switch (Intercommunication~ontrol 
panel) - PULL OUT. . .., 

3. Mode selector switch -SCS.· 

4. Volume control- AS DESIRED. 

5.' Frequency selector knobs - Tl;1RN TO DE­
SIRED FREQUENCY. 

,40.26 

To transmit: 

1. ,Tranlltxtitter selector knob (Intercommuni •. 
cation ioontr6Ipanel)'~ VHF .. • 

2;. Microphone bigger switch (cyclic stick, _ 
grip),- DEPRESS TO RADIO, SPEAK IN' 

. TOMIGROPHONE. 

To turn set off: 

'1. . Turn power switch (VHF-COMM control .• 
panel) ~ OF,F. , . ..hJu. -Jt/HJ) 

AfJf)ffIj: V 1IF-!Jlfll1 tPt"i NW<l6e'7""{t'r Se'Ir' IS~J{ .. 
DIRECTION FINDER (AN/ARA.25). 

The direction finder (UHF), AN/ARA-25, uses sig­
nals received by the UHF command set, AN/ARC-
34B, AN / ARC-34C, or the UHF backup set on 
those helicopters so equipped, to indicate the rela­
tive hearing (')f and to home on radio signal sources. 
When a signal is being received, a lOO-cycle-per­
second tone .isheardregardless of whether the in­
coming signal is amplitude-modulated or unmodu­
lated.The l@O,cyc1e-per-second tone is produced 
by a chopper in the antenna installation . The 
equipment is controllable from. the remote control 
panel of the UHF. commandset"AN/ARC·.34B, 
AN/ARC-34C, or UHF backup set,.1ocated on the 
cockpit console. Helicopters modified by T.O. lH-
3(C)0-555 are equipped with a pre-amplifier to in­
crease range and sensitivity of weak signals. The 
pre.amplifier is cont.rolled by a switch, located on 
the instrument panel, marked DFR RANGE with 
marked positions LONG and SHORT. When the 
switch is in the LONG positi(')n, the DFR range is 
increased and the sensitivity of weak signals in­
cre.ased and made more audible. However, it should 
be noted that when the switch is in the LONG 
position" the noise level may be jncreasedto the 
poilj,tthat i,t¢ould be uncoll\fortahle. When the 
switch,!is in the,SH0RT P9Sition, the set, is in its 
normal operatil1g ,p<i>$ition. When the direction 
finder is in operation and a signal is being received 
the magnetic and/or relative bearing of the trans­
mitting station.~H 1;l,e,ind!~~tedJ:ly;.ti)e,Nq, 1 
pointer on the pl!otls and copilot's BDHr. The No. 
1 pointer of the pilot's and copilot's BDHI also 
shows the magnetic and/or relative bearing of 

i! . 

• 

• 

• 

• 



transmitting stations as detennined by the direc-
~ tion finder set, AN/ARN-59, when the AN/ARA-

25 function switch is not in use. The magnetic 
bearing of the transmitting station will be indicated 
on the rotating compass card under the pointer. 

~
The AN / ARA-25 is protected by a circuit breaker, 
marked UHF/ADF, located on the de essential bus 
portion of the ac nonessential bus circuit breaker 
panel. The antenna is equipped with a heating sys-
tem which operates whenever the helicopter's ac 

~ electrical system is energized, and is protected by 
, a circuit breaker,marked ARA-25 HEAT, located 

on the ac essential circuit breaker panel. 

NOTE 

If the AN/ARN-59 is on and in the compass 
position, and the AN/ARA-25 is in opera­
tion, the AN/ARA-25 will take precedence 
and control the No.1 pointer. Transmission 
should not be attempted when in the UHF / 
DF (N o. 1) position. 

Direction Finder (AN/ARA-25) Operation. 

To tum the group on: 

_ 1. UHF-1 switch (Intercommunication system 
control panel) - PULL OUT. 

2. Function switch (UHF control panel) -

~ MAIN OR BOTH. 

3. Channel selector switch (UHF command 
set control panel) - SELECT DESIRED 
CHANNEL FOR OPERATION. 

4. Function switch (UHF command set con-
trol panel) - ADF. 

5. DFR range switch - LONG OR SHORT 
AS REQUIRED. 

~ To turn the group off: 

1. DRF range'switch - SHORT. 

~ 2. UHF control panel function switcH .,... 
MAIN OR BOTH. 

When using backup UHF: 

~ 1. Function switch (UHF control panel) 
-OFF. 
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2. UHF-2 switch (Intercommunication set 
control panel) - PULL OUT. 

3. Channel selector switch (UHF AUX control 
panel) -lOR 2. 

4. Function switch (UHF AUXcontrol panel) 
-ADF. 

5. DFR range switch - LONG OR SHORT 
AS REQUIRED. 

VHF DIRECTION FINDER (AN/ARA-25) (HELI­
COPTERS MODIFIED BY T.O.1H-3-649). 

The direction finder (VHF), AN/ARA-25, uses sig-
nals received by the VHF command set (VHF-I01)J 1\1)0£0) 
to indicate the relative bearing for homing on the /9"111) 
radio signal. The equipment is controlled from the ~ 
UHF/DF VHF/DF switch located on the instru-
mel)t panel. When the direction finder is in opera-
tion and a signal is being received, the No.1 bear-
ing pointer of the pilot's and copilot's BDHI will 
indicate relative bearing to the VHF homing signal 
source. The VHF signal will be heard in the pilot's 
and copilot's headset. 

To tum the group on: 

1. Function switch (UHF control panel) -
ADF. 

2. Power switch (VHF-COMM oontrol panel) 

A. O~.o1WO : I>p,..tA~F SHlI~ "_/,,,' 

3. Frequency select knobs (VHF-COMM con­
trol panel) - SELECT DESIREDFaE­
QUENCY. 

4. VJfF switch (intercommunication control 
. plipel) - PULL OUT. 

, " '!,t,','.' .< 

5. UH~/DF "BF/bFswitch- HOLD IN 
VHF/DF POSIrION. 

DIRECTION FINDER SET (AN/ARN-59). 

The direction finder set, AN /ARN-59, is an air­
borne radio 'compass system designed to automati­
cally provide a visual indication of the direction 
from which an incoming radio frequency signal is 
received. It provides for aural reception of ampli­
tude-modulated signals, through the intercommuni­
cation system, in the 190 to 1750 kilocycle ranJ!e. 
This range is divided into three bands of 190 to' 
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400 kilocycles, 400 to 840 kilocycles, and 840 to 
1750 kilocycles. The equipment consists of a re­
ceiver, a loop antenna, a sense antenna, a control 
panel, and a dynamotor. When the AN/ARA-25 set 
is not in use, the No.1 pointer on the pilot's and 
copilot's BDHI will display the magnetic or rela­
tive bearing of the station. The direction finder set 
is controlled from a panel, marked ADF, located 
on the cockpit console. The control panel includes 
a band switch, a volume·off control, marked VOir 
OFF, a function switch, marked CaMP, ANT, and 
LOOP, tuning control, a beat frequency oscillator 
switch marked BFO'ON, and a loop switch marked 
L and R. The volume-off control turns the set on 
or off and adjusts receiver audio level. When the 
function sWitch is plilced in the CaMP position, 
'the set operates as a direction' finder using both the 
sense and loop antennas. The tuning controlis ad­
justed to give maximum indication on the tuning 
meter for any given station, and the magnetic bear­
big is automatically. indicated by the No.1 pointer 
on the pilot's and copilot's BDHI. When the func­
tion switch is placed in the ANT position, the set 

. operates as a communication receiver using the 
sense antenna only. When the function switch is 
placed in the WOP position, theset'operates as a 
receiver using the loop antenna only. The loop 
switch positions the loop antenna when the func­
tion switch is in either the CaMP or WOP posi­
tion. The B'FO switch is used as an aid in the deter· 
mination of aural nulls on either unmodtflated or 
voice modulated signals. By placing the function 
switchiri'the LOOP position, the BFa switch in 
the ON position, and pressing the loop ilwitch in 
the desirf)d direction, the aural null can be deter. 
mined wp~ri tlie t9rte (lropstoa minimum. The 
tuning crank times the receiver to the. dl;lsired fre· 
quency within the selected band, and the'btming 
meter facilitates accurate tuning of the receiver, 
The ANI ARN-59 is protected 'by It c'irco'itbrealter, 
marked LF/ADF, located ortthedc e8s~ntial por­
tion of the ac nonessenti.alcircuit br~l\lj:erpanel. 

1 ",' : 

Direction Finder Set Operation. 

To turn the set on: 
,,-' 

1 .. ADF switch (IntercommuJ)li.9.ation~ys.tem 
monitor panel) - PULL Ot)T. , .... 

2. .. Volume off-on control- R,OTATE 
CLOCKWISE. 

3. Function. switch - ANT." 

4. Band switch - SET DESIRED OPERAT­
INGBAND. • 5. Tuning control- TUNE DESIRED FRE­
QUENCY. 

6. Volume off-on control - ADJUST AS 
NECESSARY, 

To utilize the set as an automatic direction finder: 

1. Function switch - CaMP. 

Beat Frequency Oscillator Operation (BFO). 

In the event the ADF function is inoperative, use 
the following procedures for manual'direction 
finding: 

1. Function switch - A:NII'. 

2. BFa switch - OFF. 

3. Tune d.esired frequency for best,audible 
signal. . '. " 

4. Function switch - LOOP. 

5. BFa switch - ON. 
Check the loop for maximum reception 
and retu,!e for high pitch tone. Rotate the 
LOOP to zero tone. and adjust volume for 
a 5 to 8 degree zero tone width. 

The No.1 pointer of the BDHI will either read the 
relative bearing of the transmitting station or be 
180 degrees out. Check for this ambiguity. 

To turn the set off: 

+:... Y9,I1!1.Il1!-o,ff ,c~nt~9! -:-:: 9~.~:!!, 

AIMS/IFF TRANSPONDE:~Ws\j<~Mi ANI 
APX·64(V). 

. The AIMS{IF,lf'Jm~PtiC1+t~fI!),£rj~fl~ or .f?e) t~a~s­
ponder system provldesautomati!i radar IdentifICa-

• 

• 
tion an. 4[1l+~!~~cA~7. f.!l.~~?W')~1i\f?Jl !;'t .1il},.e h.e. 1. iCQ. pter to • 
all suitanly eq. uipp.ed cha11.~ e.n~g .. '~FO\1?d fac. ilities, • 
aircraft, and.surface ships wit6fnline-of-sight. 
Mode 1, 2, 3/A, C, or 4, in~I:l'?~Hp~,~t~lIls,oll a 
frequency of 1030 ±. 1.1'1 megahertz are received by 
the systeili, and decoded~The r~?e~veC\. Sign. ,als are • 
checked for valid code and proper mode, and if the 



proper interrogating signal has been received, a 
coded reply is transmitted on 1090:!:. 3.0 mega­
hertz. In addition to these normal identification 
and altitude reply signals, specially coded identifi­
cation of position (I/P) anel emergency signals may 
be transmitted in responSe to interrogating signals. 
The liP reply signal is used to distinguish between 
helicopters displaying identical coding and the 
emergency reply signal 'indicates an emergency of 
distress condition of the helicopter in flight. Nor­
mal identification operation, as well as transmis­
sion of the I/P emergency reply signals is accom­
plished in operating modes 1,2, and 3/A. Mode 1 
provides 32 code combinations, anyone of which 
may be selected in flight. Mode 2 provides 4096 
possible code combinations, only one of which is 
normally used in flight, since the code selection 
dials on the receiver-transmitter are preset before 
flight. Mode 3/A provides 4096 possible code com­
binations, anyone of which may be selected in 
flight. Altitude interrogations and replies are ac­
complished in Mode C operation. The code for 
modeC tsdetermined by the altitude .ofthe air­
craft .and.is el1cocted in 100:fodt increments. Mode 
4 operai,i"!n'asecure (encrypted )JFF 
capability . transponder com-
puter With The code 
for mode 4 computer prior 
to flight. The der system in-
cludes 11 test;set· . 'self-test-
ing of tl}e systi!m mllnQ'Qell.·~, 
self:testingfor 

automatically by t~~~!n;~~;~~7:;.~J~~ system consjsts.of Radio 
727 (APX-,64(V'),;'1 rransp<?J1del,;~on~ 
AP:x., Antenna Nr:74 
SAo1474/ A, Altilm, leteJH~;nco(1er A.AU'l:l:lIA.,;)Utun­
eter AAtJ~27 /A, Transpon'der Set Test 
1843/APX, an IFF Antenna Switch, and Mount 
MT-3949( ) A/V with connector for Transponder 
Computer KIT-1A/TSEC. Primary power to oper­
ate the AIMS/IFF equipment is supplied from the 
helicopter ac essential bus and the 28-volt dc essen­
tial bus. AC electrical power is supplied to the re­
ceiver-transmitter and the altimeter encoder fr<;lm 
the ac essential bus through the IFF circuit breaker 
panel. The receiver4ransmitter supplies ac power 
to the antenna switching unit and the transponder 
computer. DC electrical power issuppJred to the 
altimeter vibrators, the transponder control, and 
the receiver-transmitter froin the de essential bus 
through the 'IFF' eii-euit breaker located on the dc 
essential portion of the ac nonessential circuit 
breaker panel. 
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ReceivElr-Transmitter'Radio RT-727 / APX-64(V). 

The receiver-trarismitter contains the primary re­
ceiving and transmitting circuits of the AIMS/IFF 
transponder system. It receives, decodes, and re­
plies to the characteristic interrogation of opera­
tional modes 1, 2, 3/A, C,and 4. Absence of the 
transponder computer and the altimeter-encoder 
does not affect the operation of the receiver­
transmitter except in modes 4 and C, respectively. 
The mode 2 four'digit reply code seleCtion dials on 
the front panels select and indicate the mode 2 re­
ply codes. Other than these switches, the receiver­
transmitter is controlled by the positions of the' 
switches and controls in the transponder control. 
The receiver-transmitter responds only to interro­
gating'signalsthatcorrespond to the preset modes 
and codes. A test module enables a quick ground 
check to .be performed in order to determine the 
operational condition of the receiver-transmitter 
on a go/no,go basis. The receiver-transmitter is lo­
cated in the electronics compartment. 

Transponder Computer, K IT-1A/TSEC .. 

The transponder computer processes mode 4 inter­
rogations and generates appropriate reply signals. 
These reply signals are then sentto the tr,msponder 
for transmission. A caution light, marked IFF, lo­
cated on the caution panel will illuminate when the 
IFF caution light circuit detects an inoperative 
mode 4' capability: providing thetransporider com­
puter is installed, aircr\lft.poweris on, and the 
IF·FMAS.TE'R control is riot off. Specific discre­
panciestl)Orii'totedby th~IFFcaution .light circuit 
are (1) l'l\ode4cod~s zeroized, (2) transponder fail­
ure t(l~~l>l}'t6'api?permode 4 interrogation, or 
(3,) the automatic' self-test function of the trans-
. "', :-" _ ,',' "I .:: ',,' , 

.ponder c'oinputer rewals a faulty transponder com-
puter. The transponder computer is located in the 
electronics compartment. 

Transponder Set Test Set TS-1843/ APX. 

The test s~t provides. the capability of testing the 
AIMS/IFF transponder system on a go/no-go basis 
in all modes 'except mode 4. The test set is in the 
radio frequency path between the receiver-trlins­
mitterand the antenna switching unit. When ·one·" 
of the mode 1, 2,: 3/A, or C switches are phlc\i' (!IiII1.'& 
the TEST position; in terrogllti()Oipulf!e)'r>:alr!lij~i!J!tt(jJit& 

selected mode are generated. These i~1l:;Ir,:~:::t~":':~( 
are applied to the receiver-transmitter to 
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proper receiver frequency, sensitivity, and decod­
ing. The test set analyzes the resulting transmitter 
replies. If all tests are within specified limits, the 
test set causes the TEST light on the transponder 
control to illuminate, providing a go indication. 
Failure of a single test prevents the TEST light 
from illuminating, providing a no-go indication. 
The test set is located in the electronics compart­
ment. A bypass cable may be used in lieu of the 
test set with subsequent loss of go/no-go testing 
capability for modes 1, 2, 3 /A, and C. The bypass 
cable is mounted in clips near the test set. 

Transponder Control, C-6280(P)! APX. 

The transponder control (figure 4-10) is located on 
the center cockpit console. The transponder con­
trol contains all of the controls normally required 
for operating the AIMS/IFF transponder system 
except for mode 2 selections as follows: 

Master Switch. 

The MASTER switch (figure 4-10) has marked 
positions OFF, STBY, LOW, NORM, and EMER. 
In the OFF position, power is removed from the 
transponder. In the STBY position, the receiver­
transmitter is energized and retained in standby 
condition. The LOW position permits transponder 
operation with reduced receiver sensitivity. The 
NORM position permits transponder operation at 
normal receiver sensitivity. The EMER position 
permits transponder operation at normal receiver 
sensitivity and replies with the codes dialed in on 
modes 1 and 2 plus emergency pulse signals on 
those modes. Mode 3/A responds with 7700 re­
gardless of the dialed-in setting and mode C re­
sponds normally with pressure altitude. In EMER, 
modes 1, 2, 3/A, and C are operative regardless of 
the mode control switch positions. 

Mode Control Switches. 

The mode control switches (figure 4-10) marked 
M-1, M-2, M-3/A and M-C, each have marked posi­
tions ON, OUT, and TEST. Placing a switch in the 
TEST (up) position enables the test set to locally 
interrogate the receiver-transmitter in that mode. 
The TEST light will illuminate to indicate the sys­
tem is operating properly. Placing a mode control 
switch in the OUT position will deenergize that 
mode, provided the master control selector is not 

4-30 

in the EMER position. With the mode control 
switches in the ON (center) position, each switch 
will operate as follows: 

1. The M-1 switch (figure 4-10) controls mode 
1 transponder operation and allows a code 
from 00 to 73 to be selected. 

2. The M-2 switch (figure 4-10) controls 
mode 2 transponder operation. 

3. The M-3 /A switch (figure 4-10) controls 
mode 3/A transponder operation and al­
lows a code from 0000 to 7777 to be se­
lected. 

4. The M-C switch (figure 4-10) controls 
mode C transponder operation. 

14 

6 
13 

12 

1. MODE 4 SELECTOR KNOB 
2. MODE 2 CONTROL SWITCH 
3. REPLY LIGHT 
4. TEST UGHT 
5. MASTER SElECT KNOB 
6. RAD/ MONITOR SWITCH 
7. MODE C CONTROL SWITCH 
8. MOOE 3/A CONTROL SWITCH 
9. I/ P·QUr·MIC CONTROL SWITCH 

10. MODE 3/A CODE SELECTOR 
11. MODE 1 CODE SELECTOR 
12. MODE 4 CONTROL SWITCH 
13. MODE 4 AUDIO/ LIGHT SWITCH 
14. MODE 1 CONTROL SWITCH 

Figure 4-10. AN/APX·64 Transponder Control Panel 

(Transponder Set C-62BO (P)/APX) 

7 

8 

9 



IDENT·OUT·MI.C Control Switch. 

• The IDENT·OUT·MIC switch (figure 4·10) controls 
identification of position (I/P) operations, when 
momentarily placed in the IDENT position (spring· 
loaded return to OUT), transmission of specially 

• coded liP reply signals to mode 1, 2, and 3/A inter· 
., rogations is enabled. When the switch is placed in 

the MIC position, I/P reply signals are enabled 
when the UHF command transceiver is keyed by 
depressing the microphone· trigger switch on the 

.. cyclic stick. Either method will enable transmission 
• of liP reply signals for approximately 20 seconds. 

The OUT·position prevents triggeripg liP signals. 

Mode.4 REPLY Light. 

The mode 4 REPLY light (figure 4·10), marked 
REPLY, will illuminate. to indicate valid mode 4 
replies when the mode 4 AUDIO·OUT·LIGHT. 
switch (figure.4·10) is in either the AUDIO or 
LIGHT position. The REPLY light will illuminate 

• when pressed·to.test providing the AUDIO·OUT· 
.. LIGHT switch is not in the OUT ppsition. 

TEST Light. 

The TEST light (figure 4.iO), mark~ TEl'lT, il· 
luminates when toe transponder resp<m(is properly 
to mode 1, 2, 3/ A and C test Signals. The TEST 
light also illuminates when pressed·l<?·~,st. 

• MODE 4 On·Out Switch. 

The mode 4 ON,OUT switch (figure 4-10.) controls 
the transponder mode.4 operation .. The ON pQsl' 
tion enables the transponder system to reply to. ' 
mode 4 interrogations. The OUT position disables 
mode 4 operation. 

Mode 4 Code Switch. 

The Mode 4 CODE switch (figure 4·10) hes marked 
positions HOLD, A, B and ~ERO.,Whenlmomen· t tarily placed in the HOLD positifim, with.the l;ind· 
inggear extended and power applied to the trans· 
ponder system, the mode 4. code setting will ,be reo 
tained ,by the transponder compl.lter when electri· 

t cal power is removed. Th.e mode 4 CODE switch is . 
spring,loade(i and will return to the A posi tion , 
when .. released. The A and B positions enable the· . 
transponder system to reply to mode 4 codll A or " 
B interrogations, respectively. The :?:,ERO position 
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cancels (zeroizes) the transponder'computer.mode 
4 codes. To prevent inadvertent mode 4 cancella· 
tion, toe mode 4 CODE switch kn'ob must be pul· 
led out and then turned to HOLD. The mode 4 
codes can also be cancelled by turning the MAS· 
TER switch to OFF.or by,temoving power from 
the helicopters electrical system provided that . 
HOLD hes not. be initi;ited. 

RAD/MONITOR Switch. 

The RAD/MONITOR switch (figure 4·10) h.es 
marked positions RAD, TEST, OUT, and MONI· 
TOR. When the switch is placed in the RAD TEST 
position, it selects a unique mode for test purpose. 
When the switch is in the MONITOR position, the 
TS·1843 monitors aU replies and illuminates the 
TEST light if the replies meet the TEST criteria. 
The OUT position is off. 

Mode 1 Code Selector. 

The MODE 1 code selector (figure 4·10) is used to 
select a desired code from 00 through 73. 

Mode 3/ACode Selector. 

The MODE 3/A code selector (figure 4·10) is used 
to select a desired code from 0000 through 7777. 

AntennaAT·741/A. 

Twoantennes are required for the AIMSlIFFtrans' 
ponder system. 'The antennes receive interrogation 
signals from other stations and radiate the reply 
signals generated in the receiver. transmitter,· The 
AT·741/A antenna is mounted on the top of the 
fuselage and an AT·740/A(existingjonthe lbottom 
of the fuselage. Either or both antennes may be 
connected to the receiver· transmitter through the 
antenna switching unit which is controlled by the 
IFF antenna·switch~. . 

Antenna Switching Unit SA· 1474/A. 
. y' :}; ;.' 

The antenna switchillg,.unit is';oonnected in the 
radio, frequency.;pat/il :b'etween the an tennes and 
the test set, 'or'betweel) the antennes ahd; the reo 
ceiver·transmitter 'Yhen the test set is replaced with 
thebYl'less'(!~ble;,Theantenna switching Unit is 
contrtlUe.d b~ theJFFantenna switch'and is 
mounted injeleat~nics compartment. 
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IFF Antenna Switch. 

The IFF antenna switch is a three-position toggle 
switch with switch positions TOP, BOTH, and 
BOTTOM. In the TOP position the antenna switch­
ing unit connects the receiver-transmitter to the 
top antenna and to the bottem antenna in the 
BOTTOM position. When set to BOTH, the an­
tenna switching unit alternately connects the re­
ceiver-transmitter to the top and bottom antennas 
at a rate of approximately 38 times per second. 
The IFF antenna switch is located on the instru­
ment panel. 

NOTE 

Set the IFF antenna switch to the BOTH 
position for normal operation. Whell :op­
erationof the AIMS/IFF system is limited 
to only the top antenna, sensitivity of the 
system to interrogators below and to the 
rear of the aircraft will be reduced. 

To place the IFF in operation, preceedas follows: 

1. Set the master switch on the IFF panel to 
STBY for warmup (two minutes for nor­
mal ambient temperature or five minutes for 
extremely low ambient temperature). 

2. Select the desired code with the code se­
lectors or the mode control switches. 

3. Set the IFF antenna switch to the BOTH 
. position. 

4. Set the IDENT-Ol;JT-MIC switch to OUT. 

5. For system self test: 

a. Set master switch to NORM. 

b.. Set RAJ)' illEST - OUT'M!ilN(s'lWich 
to OUT. 

c. Momentarily, hold. each mode control 
switch to test, then .retum.ta· .Q'{JT. 11-
lilmmallion Elf test ligbt for each· mode. 
indilZateS'asystemgCiHloodi~iom 

d, . The transpondel'€omputer'automaticah 
lyteetsthem0de4'cil'Cu4ts, TheLFF 
cautilm: ligM willi illuminate when a 
mode 4. n0.g0 condition is detected, 

6. Set mode control switches as required. 

7. Perform mode 4 operations as briefed. 

To tum the IFF off, pull up on the master switch 
and rotate to the OFF position. 

NOTE 

If it is desired to retain the mode 4 codes 
between flights, it is llecessary to lock the 
codes into the transponder computer be­
fore turning the master control to OFF. 
Turning the master control to OFF, or 
removing power from the helicopter with· 
out first locking the codes into the trans­
ponder computer will zeroize the mode 4 
codes. To lock the code, momentarily 
place the code control in the HOLD posi­
tion after landing, and then proceed with 
the normal stopping procedure. When 
power is next applied; the transponder 
computer will again operate normally. If 
it is again desired to lock the codes in the 
transponder computer, it is necessary to 
repeat the HOLD procedure. The trans· 
ponder computer will zeroize any time 
tha<b power is applied and the CODE con­
trol is turned to ZERO, even if the HOLD 
function has been activated. Once the code 
is zeroized, the code is not available until 
reset. 

To place the IFF in emergency operation, pull 
up on the master switch and rotate to the EMER 
position. 

RADAR TRANSPONDER (AN/UPN·25). 

Helicopters modified by T.O. IH·3·582 are equip· 
'. pad witlr an AN/UPN.!I'l'ictadar transponder that in­

creases the tracking range of X-band radars by re­
ceiv.ingthei~ pulseoiinterrogations and:tmnsmitting 
pulsed' replies e>f much greater strength in the same 
frequency band; The system consists of receiver­
transmitter M/-ifilYi"N.25., OOI'Itooh66l?-:Ao6024, 
adapter'assembfy 66P Ml025:, and antenna AlB-
203:8/YB'NI 'llhel!eeeiv.ell'trans_ttenill·an,QH(loder­
transpon.,that may be·.dperated jill eiJther single 
pulse reply. moda or codelspaced doubllll.puise re­
ply 11109. 'Dh·.tl!ansp.Qtlder cofl1liains Il'ten.PQsition 
rotatable slII'Ltoh, marked CODE SEL, that is preset 



during ground maintenance. Position 1 places the 
transponder in single pulse'reply mode only. The 
remaining nine positions place the transponder in 
double pulse reply mode and select the reply pulse 
code spacing. The adapter assembly contains Ii 
switching circuit to allow remote operation by a 
control located on the cockpit console. The con­
trol, marked AN /UPN-25, contains a selector 
switch with marked positions OFF, SINGLE 
PULSE, and DOUBLE PULSE. When the switch is 
placed in the SINGLE PULSE position, the trans­
ponder will transmit one reply pulse for each in­
terrogation pulse received. When the switch is 
placed in the DOUBLE PULSE position, the trans­
ponder will transmit two reply pulses for each ill­
terrogation pulse received except when the trans­
ponder CODE SEL switch has been preset to posi­
tion 1. The transponder is protected bya 1-amp 
circuit breaker, marked AN/UPN-25, on the dc 
essential bils; 

Transponder System Operation. 

To turn system on: 

1. Control selector switch -SINGLE PULSE 
OR DOUBLE PULSE AS DESIRED. 

NOTE 

Warmup time is dependent upon tempera­
ture conditions; Up to15 minutes maybe 
required under extreme coli:! conditions. 

To turn system off: 

1. Control selector switch - 0 FF. 

RADIO SET (AN/ARN-65) (TACAN). 

The radio set (TACAN) provides both bearing and 
distance indications toa surface selected naviga­
tion station. Themagneticllearing of the selected 
station is indicated by the No. ·2 pointer on the 
pilot's and copilot's BDHls and the course devia­
tion indicators. A course to or from the station 
may be set into the course indicator with the set 
knob located on the .lower left-hand side of the in­
dicator. TheCQurse setwilIappear·in at).indicating 
window.located on the. top part of the:lndi~ator., 
Deviation from the cours.e w.illbe indicated 'by the. 
course deviatio~ indicators. The To:From indicator 
on the course indicator shows whether the course 
selected, if intercepted and flown, will take the 

helicopter to or from the station. The course indi­
cator switch, located on the course se,lector panel, 
must be in the TACAN position for the course in­
dicato~ to receive information frqm the AN/ARN-
65 radio set. The course indicators also have a flag 
alarm system that appears when unreliable 'signals 
below minimum usage are received from the 
ground station or when the set is off. The range to 
the transmitting station is indicated by the distance 
indicators on the BDHls. On those helicopters 
equipped with an OMNI navigation system (VOR-
101), the information that. is displayed on the 
BDHls and course indicators, except for the range 
indication on the BDHls, is dependent upon the 
position of the TACAN/VOR selector switches on 
the instrument panel, For TACAN information to 
be displayed on both the pilot's and copilot's 
BDHls and course indicators, the copilot's selector 
switch must be in the T ACAN MASTER posjtion 
and the pilot's selector switch must be in the, 
TACAN SLAVE position. The set is so designed 
that when the correct bearing or distance cannot 
be determined, the indicators will search or rotate 
in a manner that precludes the pilot from deriving 
improper information from them. The set is con­
trolled from a panel, marked TACAN, located on 
the cockpit console. Controls include a three-posi­
tion function swit~h, marked OFF, REC, and T/R, 
two channel selector knohl!, marked. CHAN, .\IIld a 
volume control knob marked VOL. When the. func­
tion switch is placed in the REG position, only the 
receiver operates and only bearings are.indicated. 
When the function switch is placed in.theT/R po~i· 
tion, both the receiver and transmitter operate and 
both bearings and distances are indicated .. The set 
is turned off when the function switch is placed in 
the OFF position. The transmitter set)cts out a 
pulsed interrogation signal which triggers a 'reply 
signal from the selected beacon. The set measures 
the time lapse between,thejpterrogation signal and 
the reply and converts this into a range indication. 
Identification .of th~ ~\lleptfj,t;I, s,ta,tipp:is accomplish­
ed by listening to the call letters received in Inter­
national Morse Code ,tbrql!gll,~he.iptercommuni. 
cation system monitor panel'when the push-pull 
type switch, marked TAC, is pulled out. The 
strengthq~,theit;.q\l-!lsigt)al,is,adjustedby the vol­
ume contllol,1!:)1Qb"marked VOL. The outer chan­
nel selector 'knoll is used 'to set the units. Combina­
tionof4~l'l-Js~ttln~ frqlll 01 to 12\) may lle made. 
However, the set only operates on channels 01 to 
126,a total of·126 channels. The transmitter oper­
ates in a frequency range of 1025 to 1150 mega­
cycles. The receiver operates in the frequency 
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ranges of 962 to 1024 and 1151 to 1213 mega· 
cycles. The radio set is protected by two circuit 
breakers, markedT ACAN, one located on the dc 
essential portion of the ac nonessential circuit 
breaker panel and the other on the ac essential 
circuit breaker panel. 

NOTE 

In flight, crosscheck the TACAN bearing 
information periodically against other 
navigation equipment. This is necessary 
because improperly adjusted or mal­
functioning TACAN equipment can re­
sult in lock-on to false bearing. The error 
will probably be plus or minus 40 de­
grees, but may be any value which is a 
multiple of 40 degrees, and can be either 
side of the correct bearing. If a false lock­
on occurs, rechanneling from the selected 
channel number and back (preferably) 
from the opposite direction than the orig­
inal setting) sometimes results in a cor' 
rect lock-on. If this does not correct 
the error, turn the set off fora few min­
utes, then turn it back on. When using 
TACAN for instrument departures, pene­
trations, or letdowns, utilize ground 
radar monitor, when possible, to verify 
T ACAN bearing information. 

Radio Set (TACAN) Operation. 

To turn the set on: 

1. Function switch - REC. 

NOTE 

Five minutes are required for wainiup. 

2. Channel selector knobs - SELIllCT CHAN­
NEL. 

3. TACAN button (Intercommunicatipn sys­
tem monitor panel) - PULL OUT. 

4. Volume control- ADJUST AS N'EClllS­
SARY. 
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5. 

No attempt should bem. at.8IHY.tIMie 
to set the CHAN dilllil ~'I'i 01\_1 'M. 
or above channel 126. 

Function switch - T/R. 

To turn the set off: 

1. Function switch - OFF. 

TACAN AN/ARN-118(V). 

The TACAN Navigation Set AN/ARN-1l8(V) is a 
polar coordinate navigation system that is useli to 
determine the relative beariR( and slant-raftllil dis­
tance to a selected TACAN IIflati0n.. The setected 
TACAN station can be a ~MI, 8i11dp~, or air­
borne station. Th e ground amtllhit'boafd 'it' ACAlII 
stations are considered sur$aue beaeolll8. An.­
borne station only supplies !Illllflt-~ distance in­
formation unless the aircra1't is SJpeela<ny e~d 
with alilearing trf\l'lsmitter anlll1itttt!lM1lt an_m. 
TACAN Navigati@lil Set AN I;\U'il18(V)is ~ 
capable of transmitting bearing ~~0n. Wit 
does supply slant-range distancli ~ 'W1l.1m itl4ler­
rogated. The TACAN Navigati()~ Set ilii8jHeWlions 
for 126. X channels and 126 Y cha:D~S. Ttie Y 
channels differ from the X channels in pulse spac­
ing. The maximum operating range of the TACAN 
Navigation Set is 390 MNI when the selected 
TACAN station is a surface beacon and 200 NMI 
when the selected TACAN station is an airborne 
beacon. 

NOte 

The Y dhannelB were developed to all!lviate 
oonges1l\<!lU otthe ~ chaurielBbu't'havenot 
yetbelil'1' itnpll!m'entl!d in A'1I'gtout\d' &ta'bibns. 
Use 0lf'Y chlll'lrieis is et'lcoumgl!'ii III a:lr-to-
au"moiie's. . '. 

The AN/ARiN;1i£8'l'ACAN Naviga1n/ijuSystemis 
capab'ie'a'f'pWNidiliga (!Qtitifiubu~ ifttlica'bion of the 
bearing'a:ndd4stance Clif the atrp'll1fle 'trom:llh, Be­

lectedT NeAl'll f/Urface beaCbti lb<!il't:ed Wlth'iti a 



line-of-sight distance up to 390 nautical miles. t Bearing information is determined by the measure­
ment of the phase difference between a reference 
bearing signal and 'a variable signal both transmit­
ted by the surface beacon. The set receives power 

~ 
by two circuit breakers, marked TACAN, one lo­
cated on the dc essential portion of the ac non­
essential circuit breaker panel and tlie other on 
the ac essential circuit breaker panel. The, determ-
ining factor as to whether TACAN information will 

.. be displayed on the No.2 bearing pointers and 
, course indicators is the position of the VOR/TA­

CAN selector switches. The copilot receives 
TACAN information when the copilot's VORl 
TACAN selector switch is in the TACAN MASTER, 
position. The pilot receives TACAN information 
when the pilot's VOR/TACAN selector SWitch is 
in the TACAN SLAVE position. However, the 
pilot's cm is slaved to the copilot's cm. The 
pilot's TO-FROM indicator will give VOR infor­
mation only. 

~ TACAN CONTROLS. 

Controls for the TACAN systems are located on 
the cockpit console (figure 4-11). A five-pqsiti<)ll 

~ 
(OFF, REC, T/R, A/A, REC, AlA Tj'R) function 
switch selects the mode of operation. With the 
function switch in the REC position, only bearing 
information is received; with the switch in T /R 
position, both bearing and range data are received. 
The A/AT /R positions of the switch are the same 

• as the REG and T/R positions,except that the TA­
G,AN system ,is transmitting and receiving sillnals " 
to and from a suitably-equipped cooperating air;, 
plane rather than,a'ground station. " " 

NOTE 

The TACAN system can receive both dis-
, tance' and bearing intormatibnfrom'other 

suitably equipped airp'lilhes' bUt can only 
transmit distance information. 

The channel selector switch 'contains a 
built-in stop to prevent rotation past the 
nine (9) position on the units (ones) digit 
setting. Donot attempt to oveiTide the 
stop. Reverse direction when the stop is 
'reac!\ed. " , ',' ' 

, '. 

The channel selector tunes the equipment to any 
of 126 frequency channels. The volume control 
knob varies the volume of the audio signals re­
ceived from the surface beacon and heard through 
the intercommunication system. The manual self­
test provides a test of the complete TACAN sys­
temexcept for the antennas. 

Manual Self-Test of TACAN System. 

To initiate self-test, select a course of 180 degrees, 
place the function switch in theT/R position, and 

"allow 90~econds fqr w,armup. Depress the test but­
ton andobserve tbat the indicator illuminates for 
about onesecond;'and'that for about seven sec­
onds, the DME flags come intp view and the bear­
ing pointers indicate 270 degrees. For the next fif­
teen seconds, the flagS go out of view, the DMEs 
indicate 000.0 (:!:. 0.5), the bearing pointers indi­
cate 180 (±. 3) degrees, the course deviation bar 
centers to within ±.1/2 dot, and the TO-FROM 
arrow indicates TO. When the self-test is complete, 
all indicators return'to indications displayed prior 
to initiation of self-test. A failure is recorded on 
the indicator light if the light stays on during the 
test; however, the test can be performed again in 
the REC mode. If the indicator light does not 
come on in the REC mode, the malfunction is iso­
lated to the transmitter section and the bearing in­
formation is valid. 

Bearing and/or distance indicattansltiay' , " 
still be present when the TEST lamp is on. 
Such:indicatlons'co1l!lcl beeitihet'pal'tially' 

, usable otgrosslyhniecurate, They should 
be erosschecked;'using 'evel'yavaUabUr ' 
means; 'Be'"retyli1led·for thl!posstbility of 
TAOANequlpm<lntfaililre ifthe''I1EST 

''lam'plllU1!1inates;' ,," 

Automatic Self-Test of TACAN Syst8'm. 

An autom'atic self-test' occurs When the receiver sig­
nal becomes unreliable 'or the signal is lost, to en- ' 
sure that the TACAN system is operating properly,' 
The results of the automatic self-test are the same 
as for the manual self-test, except that tlie DME 
flags and the N A V flags, remain in view. 
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Figure 4·11. Tacsn Control Panel (AN/ARN·118(V)) (Typical) 

Air-to-Air Modes. 

A/AT/R Mode. 

In the AlA T/R mode. tM ANlARN-1l8(V) in­
terrogates a C@0j.lel!timg ~Iap.e ·ahdreceives slant 
range dis_ce infQlfl\QOll. Jf ~e cOl.?fllllJll,ting air­
plane hlUl beaMg tflUllsmitting. C!ifla.biUttfi,bearing 
informatltm is also received. UfI to fj\T. aifplanes 
can receive slant lange from ollie oooperatillg air­
plane at one time. 

AlA Rae Modll. 

In the AI A REC mode, only bearing Ca\1 be re­
ceived; however. the coaperating aJrcraftmust 
have bearing transmitting capabilities. 

In Air-to-Air modes, the receiving airpla\1emust Se­
lect a channel 63 chanllels above or below the ca­
operating airplane channel. Use of the Y channels 

436 

is recommended to prevent p~ible DME inter­
ference .. Also, to prevent interference from IFF or 
transponder signal$,.selec.t Ychannels or select X . 
channels between 11 and 58 or 74 and 121. 

Normal Operation of the TACAN. 

a. PIece the·VOR/TACAN selector switch to 
the desil!ed pasitian. 

b. Place the function switch to desired posi­
tion. Allow a.90-second warmup period. 

c. Tum the channel selector knobs to the de­
sired challllel.· 

d. T ACAN button (Intercommunication Sys­
tem Monitor Panel)- PULL OUT. 

e. Volume control- ADJUST AS.NECES­
SARY. 



To Turn The Set Off. 

1. Function switch - OFF. 

HF COMMUNICATION SYSTEM (HF-l03). 

The HF communication system, HF-103, ijTovides 
airborne vdi&e comm,unieations in the frequency 
range of 2.0 to 29.999 'lj)egacycies. The system is 
a multi-channel single siije band (SSB) transmitting 
and receiving unit, capable of transmitting or re­
ceiving on anyone of 28000 selected frequencies. 
The system is remotely controlled from a control 
panel, marked HF, located on the copilot's console. 
The control panel contains a mode selector switch, 
marked OFF, USB, LSBand AM; four frequency 
selector knobs; and an r-f gain control knob, mark­
ed RF SENS. When the mode selector switch is 
placed in the USB position, a mechanical filter is 
selected which allows ()nly the frequencies on the 
upper side band to pass through the filter. When 
the mode selector switch is placed in the LSB posi­
tion, a mechanical filter is selected that, filters out 
the upper side band frequencies and allows only 
the lower side band frequencies t() pass through 

, the filter. When the mode selector switch is in the 
AM position, only the upper side band frequencies 
are allowed to pass through the filter and a 500-kc 
carrier is reinserted at the filter output. The HF 
btliton, located on the intercommunication system 
control panel, must be pulled out to receive voice 
communications. The r-fgain control knob, 
marked RF SENS, is used to control ther-f gairiof 
the transmitter-receiver. The Hf-103 set is protect­
ed by two circ,uit breakers ,marked HF. One is lo~ 
cated on the DC essential portion of the AC nones­
sential circuit breaker panel and the other marked 
AC essential on the AC essential circuit breaker 
panel. 

HF Communication System Operation. 

To turn the set on: 

1. Mode selector switch - AS DESIRED. 

2. Frequency selector knob - SELECT FRE­
QUENCY. 

3. Transmitter selection (Inter partel) - HF., 

4. HF knob (Inter panel) - PULL OUT. 
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5. Mike switch - MOMENTARILY KEY 
(wait until tuning tone is no longer heard). 

6. Volume control- ADJUST. 

To turn the set off: 

1. Mode selector switch (HF control panel) -
OFF. 

WARNING 

The HF (103) radio must not be used • 
when personnel are on the left sponson. 

RECEIVING SET (AN/ARN-58) (I LS). 

The receiving set (ILS) combines the instrument 
landing and marker beacon receiving systems to 
provide complete instrument landing system (ILS) 
reception for the helicopter. The localizer receiver 
converts signals into usable indication~ through the 
pilot's and copilot's course indicators to display 
the position of the helicopter with respect to the 
localizer course. The localizer receiver also powers 
flag indicators on the course indicators to inform 
the pilot when an unreliable signal is being received. 
The, glide slope receivers give the position of the 
helicopter, with respect to the glide path. The 
localizer and glide' slope receivers indicate position 
through the course indicators, and the marker bea­
con indicates passage of the helicopter over a 
markerl:>eacon transmitter, serving either as an 
airw~y nii!r~e~or tI1n~ay approach marker, by 
aural t()nes, ~nd l! greenm1ll'ker beacon light on the 
course indi'Cilto~. Tbesys,tem receiving sets are re­
moteJycQlltro\led by,ar~ceiver control, marked 
ILS, located on the main' console. On those heli­
copters equipped with an OMNI navigation system 
(VOR-10i), the system receiving sets are remotely 
controlled through the OMNI navigation system 
control panel, marked VHF NAV, located on the 
cockpit console. The system is operated by placing 
the power switch, marked POWER, in the ON posi­
tion and selecting the proper frequency by use of 
the frequency selector knobs. The frequency selec­
tor knob nearest to the power switch selects the 
frequency in megacycle increments (the numbers 
to the left of the, decimal point), and the other fre­
quency knob selects the frequency in kilocycle in­
crements (the numbers to the right of the decimal 
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point). Localizer information is received, and the 
VOR function is disabled, when a localizer fre· 
quency (between 108.1 and 111.9 megacycles) has 
been selected. 

Receiver Control. 

The receiver control, marked ILS, located on the 
cockpit console, controls all receivers for the sys· 
tem. The control panel contains a frequency selec· 
tor knob, marked FREQ; a power switch, marked 
POWER and OFF; and a volume control knob, 
marked VOL. The frequency selector knob is used 
to select the desired localizer frequency. The 
properly paired glide slope frequency is auto· 
matically obtained when the desired localizer fre· 
quency is selected. Electrical power is supplied to 
the system by placing the power switch in the 
POWER position. When the course indicator 
switch, located on the course selector panel, is 
placed in the ILS position, the radio set (TACAN), 
AN /ARN·65, is disconnected from the course de· 
viation indicator (COl) of the course indicator. The 
COl of the course indicator is utilized by the locali· 
zer receiver to display the position of the helicop· 
ter with respect to the localizer course. The volume 
control knob is used to control the volume of the 
aural output of the receiver. The AN/ARN·58 is 
protected by a circuit breaker, marked ILS, located 
on the dc essential portion of the ac nonessential 
circuit breaker pane\. 

Localizer Receiver Operation. 

The localizer receiver operates in the frequency 
range of 108.1 to 111.9 megacycles arranged into 
20 channels. The localizer transmitter, located in 
proximity to the center of the runway, sends a 
150·cps modulated signal to the right of the in· 
bound localizer course and a 90·cps modulated 
signal of the same frequency to the left of the in· 
bound localizer course. The localizer course is 
formed along the line of equal strength of the 
frequency modulated signals and is centered on the 
instrument runway. When the receiver is set to a 
desired frequency, the 90·cps and 150·cps signals 
are detected, amplified, and separated by a filter. 
The two signals are then differentiated and fed 
to the (COl) to show deviation from the localizer 
course. The push· pull type switch, mar\!:ed VHF 
NAV, located on the intercommunication system 
monitor panel, must be pulled out to receive aural 
identification. 
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Glide Slope Receiver Operation. 

The glide slope receiver operates in the frequency 
range of 329.3 to 335.0 megacycles arranged into 
20 channels. The glide slope transmitter, located in 
proximity to the touchdown point on the runway, 
sends a 90·cps modulated signal above the glide 
slope course and a 150·cps modulated signal below 
the glide slope path for a range of approximately 
15 miles depending on the condition of the reo 
ceiver. When the set is receiving a desired fre· 
quency, the 90·cps and 150·cps signals are de· 
tected, amplified; .and separated by a filter. The 
signal is then fed to the glide slope indicator (GSI) 
of the course indicator to show deviation from the 
glide slope path. The inner edges of the localizer 
and glide slope field pattern coincide and"torm a 
vertical and horizontal helicopter flight ~ith to the 
runway. 

Marker Beacon Receiver Operation. 

The marker beacon set provides a visual and aural 
indication of the passage of the helicopter over 75· 
mc beacons. A beacon can be identified by an 
audio tone, through. the intercommunication sys· 
tem, and by visual' indication of a green marker 
beacon light, located in front of the pilot and co· 
pilot on the courSe indicators. The passage over 
any marker beacon will cause both aural and visual 
indications to the pilot. The pilot is thus informed 
of his approximate distance from the end of the 
runway when making an approach, or is informed 
of his position on an airway. The push·pull type 
switch, marked MKR·BCN, located on the inter· 
communication system monitor panel, must be 
pulled out to receive aural identification. The 
marker beacon receiver is on any time the dc essen· 
tial bus is energized. 

COURSE INDICATOR (TYPICAL). 

Two course indicators (figure 1·17) are mounted 
on the instrument panel, one in front of the pilot 
and the other in front of the copilot. The course 
indicator has a course set knob in the lower left 
corner, a press.to.test marker beacon light in the 
upper right·hand corner, a course selector Window, 
a course deviation indicator (COl), a glide slope in· 
dicator (GSI), course and glide slope deviation 
scales, a heading pointer, and a TO/FROlvlwindow. 
The course set knob is used to set a course in the 
course selector window. The TO/FROM indicl\tor 



indicates whether the course selected, if intercept· , 

• 
ed and flown, will take the aircraft to or from the' 
navigational facility. The heading pointer indicates 
the aircraft heading relative to the couniein the, 
course selector window. When the OMNI p.avigl;l· 
tion system (VOR·101) is installed., the course 

.indicator will display VOR,/ILS or TACAN in for· 
• mati on. The course indicator will present TACAN 

infonnation when the VOR/TACAN selector 
switch is in the TACAN position. The,course indio 
cator will present VOR/ILS information when the It selector switch is in the VOR position. Regardless 
of the selector switch position, control of the 
course set for'TACAN operation remains in the 
copilot's course indicator and control of the course 
set for OMNI remains with the pilot's course indi­
cator. The heading pointer receives heading infor· 
mation from theJ·4 compass, bearing infonnation 
from the radio set (TACAN), and indicates the 
number of degrees that the helicopter heading 
deviates from the course set in the course window. 
A warning flag, marked OFF, located on the course 

a deviation indicator, will appear when TACAN sig­
r nals are weak, unreliable, or nonexistent. The GSI, 

marked GLIDE SLOPE, receives a signal trom the 
glide slope receiver when the course indicator 
switch is in the VOR MASTER or VOR SLAVED 

• position. The.GSI will indica, te the position of the 
• helicopter with respect to the ILS glide path. Dur· 

ing localizer receiver operation, theCDI of the 
course indicator displays the position of the heli· 
copter with respect to the 1LS course. The light; 

II. marked MARKER, will illuminate to provide visual 
II' indication Of the passage of the helicopter over a " 

,marker beacon. The'two flag ilidicators, one on' the 
cm and one on the GSI, will appear to inform the 
pilot that an unreliablesignru. is being received 
during 1LS operations. 

• 

• 

NOTE 

• The TO/FROM indicator on the pilot's 
course indicator always presents infor, 
mation relative to VOR coUrse selections, 
and the TO/FROM indicator on the co· 
pilot'scourse indicator presents infor· 

, mation relative to the TACAN course 
selections regardless of the position 'of' 
the VQR/TACAN selector switch~s. 

• The course set knob on the pilot's course 
, 'indicator alwllYs ~ontrols VOR course se,' 
lection and the course set knobcm the 
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copilot's course indicator controls 
T ACAN course selection regardless of 
the position of the VOR/TACANse· 
lector switches, 

• On helicopters CH·3E, m~ ,HH·3E 
m., and helicopters modified by T .0. 
1H·3·640, to haveTACAN indications' 
displayed on the pilot's course indicator, 
the pilot's VOR/TACAN selector switch 
must be in the TACAN SLAVE position. 

BEARING·DISTANCE·HEADING INDICATOR 
(BDHJ). 

The bearing.distance.heading indiCators (figure 
1·14», located in front of the pilot and copilot 
on the instrument' panel, provide complete steering 
and distance infonnation. The instrument consists 
of an outer azimuth card, numerically marked in 
30·degree incremenlE with cardinal headings mark· 
ed N, E, S, andW, and linear markings at5·degtee 
increments; a fixed reference index; a pointer, 
marked No.1; a pointer, marked No.2; and a 
range indicator. The azimuth card, coupled to tl}e 
J·4 compass system, rotates in, the face of the " 
instrument to indicate the m8gnetic' heading of the 
helicopter on the scale underneath the fixed refer­
ence index at the top of the, indicator. TheJ)/o. 1 
pointer shows the magnetic and relative bearmgs 
of transmitting stations, as d~termined by the di· 
rection finder 'Sets., The No. 21learip.g pointer' 
receives signals fi:ointli~ractioset ('l'ACAN) to 
indicate the m~etfc~~ilringoft\le helicopw~to 
the beacon~electedqn tIle TACAN se,~. When the 
VOR·l010MNI navigl;l~Op.Srstein, isinstaned, the 
No. 2be~gpointeroqllepilot's BDlli will in· 
dicate, the magnetic and ~tative bearings to the 
VOR statiop. whenever tnej:iilot's VOR/'fACAN 
selector switch is in the YOR, MAST:ER position, 
and to theTACA.N station whenever the 'lOR/ 
TACAN selector switchis,in the TACAN SLAVE 
position. The, No. 2'beliring pointer of the co, 
pilot's BDHI will indicate the relative bearing to 
theVOR station when thec'opilot's VOR/TACAN 
selector switch is, in the VOR SLAVE position, 
and the TACAN station whenever the VOR/TA. ,: ' , " - . -' \' , . 
CAN selector switch is in the TAGAN MASTER 
posit(on,The range indicator is connected to the 
radi6sef(TACAN) and indicates the distanc~ from 
the'l\.~ficopter to the transmitting station.· " ' 
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NOTE 

On helicopters CH-SE 1lI~ , HHcSE 
m~ and those helicopters modified by 
T.O. 1H-S-640, to have TACAN bearing 
information displayed on the pilot's 
No.2 bearing pointer, the VHF NAV 
control panel power switch must be in 
the ON position and the pilot's VORl 
TACAN selector switch must be in the 
TACAN SLAVE position. 

SECURE SPEECH KY-28 SYSTEM. 

The secure speech KY-28 system is installed on 
those helicopters modified by T.O. 1H-S-557 that 
are equipp~\l.lV.ith -W1.-\RC-S4B UHF and FM-
622A F~~'({.m!taii'cH'e'{s. The system is operated 
from a control panel located on the center cockpit 
console for CH-3E helicopters and on the aft end 
of the pilot's console for HH-SE helicopters. The 
system is operated by placing the master power 
switch in the ON position and tile mode selector 
switgO: in the PLAIN pOSition. An amber indicator 
ligtjt 0,11 tpe controlpanelis illuminlited when the 
mode s<W,ector switchis in the PLAIN pqs!tiC;>I1. The 
system receives power from tlie de essential bus 
through Ii circuit breaker, marked KY-28, located 
on the copilot's circuit breaker panel. 

OMNI ~VIGATION SYSTEM (VOR-1011. 

He!icop1llmlCH-SE DI~ , HH-SE m~ . ' and' 
those helicopters modified by T.O. 1H-S-640 are 
equipped with an OMNl navigation system (VOR-
101) (figul:e4-1~). The System provides the pilots 
with thec~Plibi1ityto select, identify, and main­
tain' a. pred,ete!;lrlm,ed fIXed cqurse with reference to 
both aVOlf(very hi~h f~~ql,lency pMNIdireetio- .' 
nal range ),~j:\ ,!\J;;CI; (localiZer) ~ollnd~tation., ' " 
The srsteni oper!i!;es Inbo:n)unction~ithtbe gl;ide 
slope ll¥I~ml!lkerb'eacon receiver' til provl~.e the,. 
hel\cQpt.e~ Witb iuiinstrument lillidingijy~te~ (U,S). 
The system operates in the.ftequency rail-lie of 
108.0iQ 117.9 megacyc1~s.VOR iritol'ituit(qnis .• ", 
re~elved;: and the LCL filnctionis disableq; '~Im'a!, 
VO'R~~cy (even tenths of ame~cycle) h;ag' , 
been ~ed. LCL information is rec.ei\\ed, and,t~~ 
VO~&g¢tton is disabled,when a LCL frequency' 
(oddti!rlths of amegacyCiein the frequency range 
ofldS.rto 111.9 megacycles) has been selected. 
The'PftlpG,rly paired glide slope frequency is auto-' 
matieally obtairied when the desired LCL frequen­
cy is obtained, and the marker beacon set is on any 
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time the dc essential bus is energized. Deviation in­
formation is reflected on the course deviation indi~ ~ 
cator. Magnetic and relative bearings are reflected 
on the No.2 bearing poin ter of the BDHIs, de­
pending on the mode selected, 

NOTE 

The system also has the capability of re­
ceiving VHF transmissions, provided a 
VHF frequency above 117.9 megacycles 
has been selected on the VOR navigation 
system control panel. 

OMNI Navigation System Control Panel. 

The OMNI navigation system control panel, mark-
ed VHF NAV, located on the cockpit console, con­
trols all receivers for the system. The control panel 
contains a frequency indicator, a power switch, 
two freqqency selector knobs, and a dual squelch 
and voll,lme control. The system is turned on by 
placing the power switch, marked POWER, with 
marked positions ON andO~F, to.the pNposition. 
The voll/;roe control, marlted VOL, establishes the ~ 
audio. level of the receiver. A squelch,control knob, , 
marked SQ, located concentrically with the vol-
ume cqntrol knob, is l,lsed to adjust sensitivity 
when there is no receiver signal input, and for fine 
adjustment of objectionable background noise. The 
frequency selector knoi> closest to the power' 
switch selects the frequenCY: in me~cycle incre, 
ments (the numbers to the left of the decim/l.l 
point), and the other frequency selectQfltnob,se­
lects the frequency in kilocycleincre~ents (the 
numbers to the right of the decimal point), Even 
tenths of a megacycle frelJ,l,Iency selects VOR 
operation and the odd tenths of a megacycle fre­
quency stjle~~s j:.CLQl?e~tion. 

VOR/rAj:;~iiJ;$8I.c::tor S\..vitc~~, .. 
". - '" '-'. "'. " ,- - ", 

, ') ,., J! !' _ '- .( ) ~ "', ",' . ," ,-' , 

The V(i)ffi!.I'F.~~A~,~~l~c~!,rswi~~h'l~ ~fig1,ire 1-14), 
one each .~~I!~he !jlil:(j)~/and CPpi1o~,~ 1<1.<:atedbe­
low; the1t, r~eCl:tWe ~$lJlll, . 'l'he(~i!(j)t'li switc", has 
marked ~os~lli(!)n~,VOR MAST~aali\d':rACAN • 
SLAV1ll,and'the c0pil0t's switch ismarked.TA- , 
CAN MSmER lind VO~ SLAVE. When the pilot's 
switch: i •. in the VOlt MASTER position, his. CD! 
and 1'1 0.~; ~eiu'ingp't>inter (BDHI) will dlsplay 
VOR COUlSe information and wili display TACAN 
course information when his switch is in the 
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TACAN SLAVE position regardless of the position 
of the copilot's switch. When the copilot's switch is 
in the VOR SLAVE position, his cm and No.2 
bearing pointer (BDHI) will display VOR course in­
formation and will display TACAN course infor­
mation when his switch is in the TACAN MASTER 
position regardless of the position of the pilot's 
switch. 

NOTE 

After completion of TCTO 1H-3-717, the 
VOR/TACAN selector switches will pro­
vide TACAN bearing on the No.2 needle 
when ILS is tuned and selected. 

RADAR AL TIMETER SET AN/AP~'171 (V). , 

HH-3E helicopters m~ or t~osehellcQPters 
modified by T.O. 1H-3-611areequjppe<;l with a 
Radar Altimeter Set AN/ArN-171(v). The altime­
ter set provides instantaneous tlIrrai)l cl~l)r8.Ilce 
between the helicopter and terrllin.from'O to 5000 
feet. Altitude, in feet, is vis'ually de#tctedibY the 
two radar altimeter indicators.t~e4,1.) located 
on the instrument panel in frohtl;jji,the' pilot and 
copilot. A control knob on the lower lett side of 
the indicator is a multi-purpose switch. It serves as 
atest switch, a low level warning index set control 
and an on/off power switch. The set is turned on 
by rotating the control knob, marked PUSH-TO­
TEST, clockwise from the OFF position. Con­
tinued clockwise rotation of the control knob 
toward the SET position will permit the pilot to 
select any desired low altitude limit, which will be 
indicated by the low lev~1 index marker on the 
indicator. Depressing the PUSH-TO-TEST control 
knob provides a testing feature of the set at any 
time or altitude, which gives a visual indication of 
100 ±. 15 feet on the indicator if the set is func­
tioning properly. Releasing the PUSH-TO-TEST 
control knob restores the set to normal operation. 
A low level warning light, located on the lower' 
right side of the indicator, will illuminate and Sh0W 
the marking LOW any time the helicopter is at .or . 
below the selected altitude. Loss of system po",er 
or tracking condition will be indicated by a black 
and yellow striped flag which appears in the indi­
cator window, located in the lower center portion 
of the indicator.·If the system should become un­
reliable, the black and yellow striped flag will 
appear and the pointer will go behind the mask 

4-42 

marked NO TRACK. The set is powered by the ac 
and dc essential buses and is protected by two 
circuit breakers marked RDR ALTM. One is lo­
cated on the pilot's ac essential bus circuit break­
er panel and the other is located on the copilot's 
dc essential bus circuit breaker panel. On heli­
copters modified by TCTO 1H-3-643, the low level 

. warning light is dimmed when the caution and 
adviSbry lights are dimmed. 

, ALTIMETER SET ELECTRONIC (AN/,4.PN-150). 

Helicopter prior to CH-3E III not modified by 
T.O. 1H-3-611 are equipped with an altimeter set 
electronic (AN/APN-150). The altimeter set pro­
vides continuous indication of height (terrain clear­
ance) of the helicopter from 0 to 1000 feet over 
land and water. Altitude in feet is shown by two 
altimeter indicators (figure 1-14), located on the 
instrument panel in front of the pilot and copilot. 
The altimeters are provided with two controls. 
However, only the pilot's controls will operate the 
set. The copilot's control is inoperative. A control 
knob, mark~d ON-ALT supplies electrical power 
for Cilperation of the altime.ter and mechanically 
positions the low altitude limit cursor (BUG) on 
the indicator dial. A flag indicator, marked either 
FAIL/ON or OFF/ON, is incorporated in the in­
strument. A FAIL or OFF flag indicates that either 
a malfunctiCiln exists or that the system has not 
been turned on. Interruption of power to the flag 
indicator will display the FAIL t0FF), portion of 
the flag in the window. WheJij'thehelieopter is 
above 1000 feet, the F AIL(0FF)flaf\\iill show 
and the pointer will gCil behin~thf)!l\$!y,'Acaution 
light, marked ALTITUDE LQW;;~l(Im~s'on when­
ever the helicopter is below tlre'iU~ttude preselected 
by the low limit cursor (BUG). The AN/APN-150 
set isprotectedby.two circuit breakers, marked 
RDR.ALTM, one located on the ae essential bus 
circullpanel and the other located on the 

cir()Uit breaker panel. 

NOTE 

~\'~~g more than 1000 feet above 
with the APN-150 .turned on, 

(or OFF) portion of the FAIL/ 
III I" w,lOrn indicator will be displayed 

, until the aircraft is at or below 1000 feet 
above the ground. 
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RADAR 

ALTITUDE 

. Figure 4·14. Radar Altimeter Indicator A N/ APN·I71 (V) 
(HH·3E m. or Helicopters Modified. by 

T.O. 1H-3·611) . 

Altimeter Set Electronic Operation. 

To turn the set on: 

1. ON· ALT switch -ON. 

2. ON· ALT switch - SET (BUG) TO DE· 
SIRED ALTITUDE. 

To tum the set off: 

1. ON· ALT switch - OFF. 

NAVIGATION SET RADAR (AN/APN·175(V). , 

Helicopters CH·3E lB' and HH·3E g. are 
equipped with a navigation set radar. The naviga· 
tion set consists of sensor group and a doppler 
computer group. The system is augmented by mag· 
netic heading information from the J·4 compass 
system, a true airspeed transducer, and AFCS 
vertical gyro inputs to stabilizlj the antenna of the 
sensor group in pitch and roll (figure 4~15). The 
AFCS indicators are also ,utilized to reflect alon'g 
track, across track,and vertical velocity displayll' 
in the hover mode of dpemtion, below 25 knotS 
ground speed. Along ttackinformatio/l is dispillyed ' 
by the horizontafbar'and across tmck information 

is displayed by the vertical bar, each circle repre· 
senting 5 knots groundspeed. Vertical velocity 
infOl;mation is displayed by the left.hand pointer, 
with each division representing 500 feet per minute. 
HH·3E helicopters m. or those helicopters 
modified by T.O. 1H·3·611 are equipped with a 
radar altimeter set AN /APN·1 71(V) that eliminates 
· the present altimeter function of the AN / APN· 
175(V)·2 and the altitude indicators. 

HH·3E helicopters g. are equipped to display 
· altitude above the termin, as determined by the 
sensor group, on the altitude indicators. The navi· 
gation set operates on 115 volts alternating current 
from the radio ac essential bus and is protected by 
two.circuit breakers, marked DOPPLER COMPT, 
located on the pilot's overhead circuit breaker 
panel. The doppler blower operates on 115 volts 
alternating current from the radio ac essential bus 

· and js protected by three ,circuit breakers, marked 
DOPPLER BLOWER, also located on the pilot's 
overhead circuit bre:lkl)r panel. 

Sensor Group. 

The sensor group is a lightweight airborne group 
which operates. at afrequencyof 13,325 mega· 
cycles through an altitude range of 2to 30,000 
feet. The set consists of a receiver·tmnsmitter, a 
:f!:equency tracker, an antenna, and ~ blower. The 
blower is provided to cool the operating compo· 
nents and for fume elimination in the doppler com· 
partment. The transistorized recehrer, tmnsmitter 
produces a frequencY'modulated signal of 13,3.25 
megacycles to the transmitting antenna, which. 

, tr/lnsmlts and receives four beams ina square 
.' pattern to the land or water below. There are two 
forward and two backwai'dbeams. The signalsre­
turned to ~he antenna by the reflecting surface. are 
received by the frequency·tracker as forward and 
backward doppler signals from the receiver·tmns· 
mittel! which produces a single frequency equal to 
. the center frequency of the summed totals of the 
forWard and backward signals,anq, provides error 
voltllges to align the antenna withth~ ground track. 
The hom excited waveguide·typ,e antenna is 
mounted on the bottom of the iower' fuseillge. The 
antenna contains one transmitting and t\yo receiv· 
ing wayeguide asselnblies. The antenna w,ill rotate 
wi"th'drift angle changes of .the helicopter uP',to a 
maxinlum' cif 90 degrees, left or right, at II mihi· 
mum rate of 6 degrees per second., The antenna 
receives pitch and roll information from either the 
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Figure 4·15. Navigation Sat, Radar, System Block Diagram 



left! or right AFCSveitical gyro (whichever gyro is 
selected on the AFCS channel m.onitor .panel) and 
maintains a level~ttitude'by movement'ofthe 
antenna up to limits of 360 of roll (left or right) 
and lOoof pitch (up or down). The set provides 
reliable groundspeeds, from -60 to +390 knots, 
and left and righ t drift angles,up to 90 degrees, . 
over all reflective surfaces, The groundspeed and 
drift angle outputs are thEm fed to the doppler 
computer group for computation of presentposi, 
tion, as well.as bearing and distance to the desti­
nation. The sensor group works in conjunction 
with the doppler computer group; and is operated 
from the control indicator: The set will dete~t any. 
loss of doppler signal and send aninpllt :to the 
computet group to initiate a memory operation. 
The .compute,r will. then utilize the last rE)llable 
wind solution from the navigation set, use true air­
speed and headinginpu1i; to solve groundspeed and 
trac'k, and furnish groundspeedanddrin angle . 
memory sign~s to .the sensor group until the dop-' 
pIer signal returns.,. " 

Altitud~ Indicators. : 

HH-3E helicopterS . a~ are equipped with alti­
tude, indicators t~ fndicate aircraft altitude above 
the terrain,' as determined by the sensor group. The 
altitudll inc\icators, located on the instrument panel 
in front of the pllot and copilot, provide indication • 
of heighto'j' the helic()pter.from 0 to 2500 feet" 
oyer' land or wat..,r_The indicators 'are in operation 
wherievet the navigation set is turned ori. Ea,?h in-' 
dicatoI: c~;mtains a set knob, markedALT BE:!', that 
.is used to inanually preselect a minimum altitUde. 
The manually selected minimum altitude will be 
indicated by a triangular marker that rotates 
around the outside of the altitude scale. A red OFF 
flag, incorporated in the instrument face, will ap­
pear during unreliable operation due to low signal 
strength, when the altimeter becomes faulty, or 
upon loss of electrical power. A memory light, 
marked PRESS-TO-TEST, located on the top right­
hand comer of the indicator, will illuminate when­
ever the navigation set is in memory operation. 

On HH-3E helicopters Im~ or those helicopters 
modified by T.O. 1H-3-611, the altitude indicators 
are removed and replaced with radar altimeter in­
dicators. 
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Doppler Computer Group. 

The doppler computer group is a transistorized 
navigation computet designed to provide contin­
uous calculation of present position relative to an 
operator-selected grid origin (or center point), dis- 4 
tance and'bearing to a destination, and windspeed 
and direction. During a loss of doppler signal or 
euatic data from the sensor group, the computer 
will also use the last known or manually updated 
windspeed and direction to calculate groundspeed 
and drift angle. The group consists of a navigation 
.computer, a velocity steering indicator, and a con­
trol indicator. The group has a memory mode of 
operation to ensure continuity of computation 
when tracking information is not available f~om 
the sensor group, and an air data mode of opera-
tion to permit use of the equipment when opera­
tion of the radar transmitter is not desired. Other 
features of the group include visual displays of 
groundspeed, true track, and wind velocity. The 
computer uses track and groundspeed information, 
in conjunction with true heading and true airspeed, 
to continuously calculate. the wind velocity. 

Control Indicator. 

The control indicator is the master control for the ~ 
entire navigation set, controlling ,both the sensor ' ~ 
group and the doppler'computer.gr0up.The con-
trol indicator provides a'digital counter~,!l¥out of 
presentposition, twode~tination,s, andi!be magne-
tic variation which has peen inserted to 'change ~ 
magnetic heading j,o"trl'ie headin~. Circuitry'~ pro­
vided to program the computer fot'lnltial ptisitiQn 
at takeoff, position correction, dEjstip.lltion,changes, 
and to manually slew the groundSp~ dritt angle' 
of the sensor group. Switches are'als.;> ptoVide'd to. 
update the memory wind informatiqn dur4J.g mem­
o~ operation. The function selector switch,. with 
marked positions OFF, STBY, LAND, SEA, TEST, 
and AIR, (figure 4-16) selects the mode of opera­
tion for both the sensor group and the doppler 
computer group. Placing the function switch in the 
OFF position turns off both groups. The STBY 
position places the equipment in a standby mode 
of operation and allows slewing of the present posi­
tion and destination readouts. The STBY position 
is also used for pre-takeoff programming. The ve- .. 
locity steering indicator caution light (figure 4-17) ~ 
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1. FUNCTION SELECTOR SWITCH 
2. DOPPLER SLEW TEST SWITCH 
3. DOPPLER DRIFT SWITCH 
4. VARIATION SeT KNOB 
5. VARIATION DIGITAL COUNTER 
6. PRESS·TO-TEST COMPUTER MALFUNCTION CAUTION LIGHT 
7. PRESENT POSITION DIGITAL COUNTERS 
8. PRESENT POSITION N-S seT KNOB 
9. PRESENT POSITION WoE seT KNOB 

10. PRESS·TO-5TOAE BUTTON 
11. DESTINATION SELECTOR SWITCH 
12. DESTINATION 1 DIGITAL COUNTERS 
13. DESTINATION ON/OFF FLAGS 
14. DESTINATION MASH (ORANGE COLOR) 
15. DESTINATION N -S seT KNOB 
16. DESTINATION WoE seT KNOB 
17. DESTINATION 2 COUNTERS 
18. N-S WIND seT KNOB 
19. WoE WIND seT KNOB 
20. WIND seT KNOB (PRESEN T DIRECTION) 

Figure 4·16. Contrallndicator (C6586/A YA·3) 

will illuminate and the memory flag (figure 4·17) 
will show MEM whenever the function switch is in 
the STBY position. The LAND position is used for 
normal operation over land, and the SEA position 
is used for normal operation over water. The AIR 
position places the equipment in an air data mode 
of operation when it is desired to operate the 
equipment to escape detection by radar transmitter 
operation. When the switch is placed in the TEST 
position, the computer will be placed in a self· test 
mode of operation and the sensor group is placed 
in a standby mode. The velocity steering indicator 
caution light (figure 4·17) will illuminate and the 
memory flag will indicate MEM. The present posi· 
tion counters will change values, and the vertical 
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1. VELOCITY STEERING INDICATOR MEMORY CAUTION LIGHT 
2. MEMORY FLAG 
3. SCALE SELECTED WINDOW 
4 . CONCENTRIC RANGE CIRCLE 
5. CENTER MARKER 
6. STATIONARY COMPASS CARD 
7. TRACK POINTER 
8. HORIZONTAL BAR 
9. VERTICAL BAR 

10. VERTiCAL AND HORIZONTAL BAR INTERSECTION 
11 . DESIRED TRACK KNOB 
12. DESIRED GRID 
13. WIND SWITCH (SET/READ) 
14. SCALE SWITCH 
15. GROUND SPEED DIGITAL COUNTER 

Figure 4·11. Velocity Steering Indicator (10· 1282/A YA·2) 

and horizontal bars of the vertical steering indica· 
tor will indicate the relationship between presen t 
position and the destination. The doppler slew and 
test switch (figure 4-16), with marked positions 
DOPPLER and GIS,is used to manually slew the 
groundspeed information. Placing the switch in the 
DOPPLER position will increase groundspeed, and 
placing the switch in the GIS position will decrease 
groundspeed (for testing purposes). The doppler 
drift switch (figure 4·16), marked DRIFT, is used 
to manually slew the sensor group antenna (for 
testing purposes). The antenna will slew to the 
right when the switch is held in the up position, 
and to the left when held in the down position. 
The press-to· test memory caution light (figure 
4·16), located to the right of the function switch, 
will be illuminated continuously in the event of a 
computer malfunction, or intermittently to indi­
cate that the present position counter is being 
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slewed at a slow rate. The v~iation digital counter 
(figure 4-16), marked VARIATION, indicates the 
degree of magnetic variation that has been manual­
ly set into the system by the variation set knob. 
The varia.tionset knob (figure 4_16), located adja­
cent to the variation counter, ispuUed out to en­
gage and alloW manual insertion of magnetic 
variation tip to 99.9 degrees, east or west. The 
present position' digital counter (figure 4-16), 
marked PR)!:SENT POSITION - NMI, indicates the 
present position, north or south arid east or west, 
in relation to a selected point. The north or south 
present positionreading'is slewed at a variable rate 
by rotating the rheOjl.tat knob (figure 4-16), mark­
ed SET, with marked positions Nand S. The east 
or west present position reading is slewed at a 
variable rate by rotating the rheostat knob (figure 
4-16), marked SET, with marked positions W and 
E. When the push button (figure 4-16), marked 
PRESS-TO-STORE and located below the present 
position counter is depressed, the computer will 
store present position calculations while the pilot 
corrects the present position counter settings. De­
pressing the button a second time will cause the 
computer to update the stored present position 
information to the present position counters. The 
PRESS-TO-STORE button will be illuminated 
when the stored facilities are active. The DESTI­
NATION digital counters (figure 4-16), that are 
marked DESTINATION 1 and DESTINATION 2, 
indicate destinations in nautical miles north or 
south and east or west of an operator designated 
grid origin (or center point). Both are slewed at a 
variable rate by rotating the adjacent set knobs. 
The knob (figure 4-16), marked SET, with marked 
positions Nand S, is used to slew the north or 
south settings of the destination counter not being 
used. The knob (figure 4-16), marked SET, with 
marked positions Wand E, is used to slew the west 
and east settings of the destination counter not 
being used. The SET rheostats can only be used to 
slew the counters for the inactive destination. A 
destination selectol'SWitch (figure 4-16), located 
between the two deStinationcourlters, is used to 
select the desired destination counters and connect 
the SET rheostat knob to the inactive counters. 
When the switch is placed in the up position, desti­
nation 1 counters areselectad and the SET rheo­
stats are contlected to the number'2 destination 
counters. When the switch is pI/iCed inthe'dbwn 
position, destination 2 counters are selected and , 
the SET rheostats are connected to the number 1 
counters. When a destination counter is notin 
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operation, a transparent orange colored mask (fig­
ure 4-16) will appear over the counters. Each desti­
nation counter also h8ll afJag(figure 4-16) that will 
read ON, when the coun:ter is active,. to indicate 
the counter cannot besle'Wed. The flag wUl read 
OFF when the 'Counte(is inactive to,in<;iicate the 
counter can be slewed. Two wind set knobs, lo­
cated on the bottom of tl)e indicator under the 
heading WIND SET, are used to slew wind direc­
tion. The knob'(figure 4-16), with marked posi­
tions Nand S,. is used to slew the north and south 
Wind velocity, which is shown by displacement of 
the horizontal bar on the velocity steering indica­
tor. The knob (figure 4-16) withptarkedpositions 
Wand E, is used to sl",w the eaSt and west wind 
velocity which is shown by dispiacemen t of the 
vertical bar on the velocity steering indicator. The 
wind set knob (figure 4-16), marked DIR, permits 
rotation of the track pointer to indicate the pre­
sent wind direction when the WIND-READ-SET 
switch (figure 4-17) on the velocity steering indi­
cator is operated. 

Velocity Steering Indicator (VSI). 
(See figure 4-17.) 

The velocity steering indicator, located on the in­
strument panel, provides Ii visual display of a 
selected destination relationship to the present 
position. The present position is represented by the 
center mark, which.is an .etched mark that is in the 
center marker (figure 4-17) of the. concentric rings 
on the indicator dial. The selected destination is 
represented by the intersection of horizontal and 
vertical bar indicators. The horizontal bar (figure 
4-17) represents the north or south distance com­
ponent from present position to the destination, 
and the vertical bar (figure 4-17) represents the 
east and west distance component from present 
position to the destination. The intersection (fig-. 
ure 4-17) of the vertical and horizontal bars' 
indicates destination bearing and th~ distance to 
the destination from the present position. The 
scale markerS (figure 4-17) are concentric range 
circles that provide short, medium, and long dis~ 
tance scales. The scale selected IS 'indiCated ina 
Window (figuie 4-17) located on theupPtlr left­
hand portion of the indicator. The<short scale 
indi<:atesa ~ge of 0 to'10 rt'autical'miles, the 
medium'scale indicates It fange of Oto 100 nautical 
miles;"arldthe' longllclile Indicates a rang/!' of 0 
to 1600 tlauticalmiles; Approllriate scales are. se­
lected'by use OfascallniWitCh; (figure 4-17)· . 
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marked XIO SCALE X3,located on the upper 
I left corner of the indicator. The Xl0 switch posi­

tion selects the next lower range scale, when the 
distance to the destination has decreased to within 
the limits of the lower scale. If the helicopter 
should overfly the selected range, the scale will 

~ automatically change when the limit of the scale 
, in use is reached. The spring loaded X3 position 

is used to expand the distance-to-go by a factor of 
three for a five second period, or as long as the 
switch is held, to make steering easier by allowing 
the track pointer to be more accurately aligned 
with the intersection ofthehori21ontal and vertical 
bars. The track pointer (figure 4-17) rotates around 
a compass card to indicate true track. True track is 
maintained to a selected destination by turning the 
helicopter until the track indicated by the track 
pointer coincides with the destination bearing indi­
cated by the intersection of the vertical and hori­
zontal bars. The stationary compass card (figure 
4-17), calibrated in 5-degree increments from 0 
to 360, degree,s, is used to ,facilitate track and wind 
direction readout. The wind set switch (figure 
4-17), marked SET WIND READ, is located on the 
lower left corner of the indicator. Placing the wind 
switch in either the SET or READ position, con­
verts the velocity steering indicator from a position 

~ indicator to awind velocity indicator. When used 
, as a wind velocity indicator,the concentric range 

rings read from 0 to 50 knots, with the space be­
tween each ring being equal to,10 knots, The ,inter­
section of the vertical and horizontal bars, inrela­
tion to the center of the velocity steering indicator, 
indicates the end of the wind vector. The distance 
from the center of the velocity steering indicator 
to the intersection of the vertical and horizontal 
bars represents wind velocity. The track pointer 
may be rotated by the DIR knob, located on the 
control indicator parlel, to find the intersection of 
the cross bars on the VSI to provide readout of 
wind direction. The wind switch is plaoed in the 
SET position to manually prograni the wind. When 
the wind is being manually programmed, the Nand 
S and E and W wind set knobs, located on the con­
troliridicator, are used to position the vertical and 
horizontal bars, ahdthe DIRknob, also located on 
the control indicator, positions'the trackpointer to 

~ correspond to the required wi,nd direction. Whe, n 
, the wind has been set, the wfn:ciI! switch ts'rt!turned 

to its neutral position. Wind is manually program­
med to update the Wlndillelocity' when, Op'erating 
in th,fairdata niOdeand when'requlhidto: ': 

T.O: 1H-3(C)l!-1 

surface wind lIelocities ' prio'r to takeoff. The READ, 
position of the wind switch is spring-loaded to neu­
tral. When the switch is held in the READ position, 
the velocity steering indicator will display either 
the wind velocity computer from the sensor group, 
when operating in the normal mode of operation 
(the last reliable wind velocity stored in the mem­
ory circuits when operating in the memory mode), 
or the memorized or manually programmed wind 
velocities when: operating in the air data mode. The 
desired track knob (figure 4-17), marked DE- ' 
SIRED TRACK, located on the lower right'hand 
corner of the indicator, is used to' manually rotate 
the desired track grid. The desired track grid over­
lay (figure 4-17) contains parallel lines with the' 
center line having an arrowhead. The center line is 
referred to as the desired track pointer. The track 
grid is rotated until the desired course for a se­
lected leg is indicated by the desired track poin,ter ' 
on the compass card. A traverse line running 
through the center of the grid and perpendicular to 
the desired track pointer is used to determine the 
distance the helicopter may have deviated from the 
planned course. This is accomplished by noting the 
distance measured .along the traverse line between 
the center of the indicator arid an imaginary line" 
running parallel tO'the desired tra.ckpointer' 
through the intersection of the vertical andhori- ' 
zontal bars. The groundspeed digital counter (fig- , 
ure 4'-17,), located in the center' <!lfthe indicator, ' 
indicates, groundspeed from 0 to 499' -knots. The 
memory flag; located on the upper tight side of 
theindicatot, 'willshow MEM when operating in ' 
any mode of operation'other than the land or sea' 
modes of operation. The press-to-test memory cau­
tion light, located on the upper right corner of the 
indicator, will illuminate to indiCate that the navi­
gation set has lost doppler signal or become 
unreliable, or that the wind set switch is in the SET 
position. 

True Ai rspeed T ransm itter. 

The true airspeed transmitteraccepts"pitotaRd 
static pressure ,from the pilot's pitot tuhierahd free 
air temperature from a free air temperatu,rl!' sensor, 
to produce an electrical signal representatille of the 
true airspeed of the helicopter. True ~ail'8pieed,1&," 
applied to the computer to be used in the memory 
and air data mode's6f'operMlidivariilld!0rrwIM' 
velocity calculation. 

'f: 
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Navigation Set, Radar Sample Problem. 

NORMAL PROCEDURES. 

Flight Planning. (See figure 4-18). 

Obtain a map upon which grid lines oriented to a 
true north are drawn, or use a nautical mile grid 
overlay. On the map to be used, select a convenient 
origin to be designated as coordinates "zero-zero" . 
on the intersection of the grid lines, or a geographi­
cally substantiated and easily identifIable landmark. 
It is usually desirable to use the helicopter opera­
ting base as the origin. Locate the destination or 
destinations in terms of coordinates north or south 
and east or west of the origin. Obtain the differ­
ence between the latitudinal coordinates of the 
origin and the destination. One minute of latitude 
is equal to one nautical mile for the purpose of 
setting N-S counters. Obtain the difference be­
tween the longitudinal coordinates of the origin 
and the destination. Because of the convergency 
olthe meridians of longitude as they approach the 
earth's poles, one minute of longitude is equal to 
one nautical mile only at the equator. In order to 
obtain nautical miles for purposes of setting the E­
W counters, first multiply the difference of the, 
longitudinal coordinates by the cosine oHhe mid· 
latitude between the origin and the destination. 
All destinations selected must be located in refer­
ence to the same ,origin. Using a protractor, deter· 
mine the desired track for each leg. 0 btain the best 
available wind information for the planned cruise 
altitude at ,the .point of takeoff. If this is not avail­
able, use surface winds. 

NOTE 

• Mileages for ol1e degree of longitude at . 
any latitude may also be found directly 
in several navigational texts. 

• Because the earth is not a perfect sphere, 
one degree of latitude varies slightly, from 
60 miles but is not significant in the use 
of the doppler .navigator. 

Before Takeoff. 

1. Function switch - STDBY. 

Allow one minute of warmup time for fully 
reliable doppler operation before takeoff. 

2. Variation set knob - PULL TO' SET MAG-
NETIC VARIATION. 4 

3. Wind switch (VSI) - PLACE IN WIND 
SET POSITION. 

4. Wind set DIR knob (control indicator)- 4 ROTATE UNTIL THE TRACK POINTER 
ON THE VSI INDICATES THE PRESENT 
WIND DIRECTION. 

5. Wind set knobs (control indicator) - SLEW ~ 
CROSS BARS ON THE VSI TO INTER-
SECT THE TRACK POINTER AT THE 
CIRCLE CORRESPONDING TO THE 
WIND VELOCITY. 

Each circle indicates 10 knots. 

6. Wind switch (VSI) - CENTER. 

7. Set in present position at this point, if 
possible. 

NOTE 

Moving the wind set knobs will insert a dif- 4 ferent wind whenever the doppler is opera-
ting in STANDBY; AIR DATA, or MEMORY 
modes. The velocity steering indicator will 
not display this changing wind unless the 

4 wind-read-set switch is operated. 

8. Function switch - TEST. 

a. VSI MEMORY caution light - ON. 

b. Memory.flilg- MEM. 

c .. }lr,esetppsitioncounters - POSITION 
~CR.E;AS.ESATAPPROXIMATEL Y 

. ,5 MILIi;SPE:R MINUTE .. 

d. VSI CfOI!8 bars- SLEW TO INDICATE ~ 
DESTINATION AND PRESENT POSI-
TION RELATIONSIDP. 

9 •. Function switch - STDBY; 4 
10. . PRESENT POSITION SET knobs - SLEW 

PRESENT POSITION TO THE EXACT 
COORDINATES OF THE BASE (usually 
zero - zero). 4 




