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HEATING SYSTEM. 
The heating system (figure 4-1) consists of a fan, an 
Internal combustion heater, a plenum chamber, and 
ducts which run along the left and right-hand sides 
of the cargo compartment and Into the pilot's com­
partment. 

On HH-3E .fn or helicopters modified by T. O. IH-
3-575, the heating system (flgure 4-2) has been Im­
proved to provide more even heat distribution 
throughout the hellcopter. The Improvemente con­
sist primarily of a variable temperature control 
switch that allows for a greater selected heat range, 
a heater switch that permlte selection of either 
automatic or manual modes of operation, four 
strateglcally located temperature sensors, and fiber­
glass ductlng with both overhead and floor level dif­
fusers. 

NOTE 

To obtain the most efficient distribution of 
heat, when operating in extreme cold weather 
conditions, the upper right heat diffuser at 
station 250 should be closed. When venti­
lating the cabin, this diffuser should remain 
open. 

The heater has an output of 200,000 BTU's. The 
heater unit, located overhead in the aft end of the 
cargo compartment above the aft ramp, operates on 
fuel pumped from the forward fuel tank to the heater 
fuel pump and cycling valve to the heater unit where 
it Is ignited by an ignitor plug. The ignitor plug op­
erates electrically on current from the dc essential 
bus, boosted by the heater ignition unit mounted In 
the heater compartment. A fan draws air Into the 
heater Intake port, located aft of the aft ramp on the 
bottom of the tail pylon, and then through a heat 
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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 CONT, lo­
cated 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 II not modified by 
T.O. IH-3-575, the heating system is operated by a 
switch, marked CABIN HEATER, with marked 
positions LOW, OFF, and HIGH, located on the 
overhead switch panel (figure I-IS). The heater 
switch controls the heater fuel pump and cycling 
valve and the ignition unit. When the switch is in 
the LOW pOSition, the heater will maintain a temp­
erature of approximately 65. 60e (1500 F) in the 
ducts. When the switch is in the HIGH pOSition, the 
heater will automatically maintain a temperature of 
approximately 140. 60e (2850 F) in the ducts. An 
overheat switch will shut off the heater if for any 
reason the heat in the plenum chamber rises to 
176.70e (S500 F). 

On HH-SE II. or hellcopters modified by T. O. 
IH-S -575, the heating system is controlled by a 
heater switch and a temperature control switch, lo­
cated on the overhead switch panel under the heading 
CABIN HEATER. The heater switch, with marked 
positions AUTO, OFF and MANUAL is used to put 
the heating system Into operation by selecting either 
the manual or automatic modes of operation. The 
MANUAL position is used as a backup if the auto-
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matic feature should fall. When placed in the 
MANUAL position, the heater output will increase 
until a temperature of 176.7'C (350'F) is realized 
in the plenum chamber. A cycling switch, located 
in the plenum chamber, will then maintain the 
176.7'C (350'F) temperature by turning the heater 
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 posi­
tion. The switch is placed in the AUTO pos ition and 
used in conjunction with the temperature control 
switch to select the automatic feature. The temper­
ature control switch, with marked positions OFF 
and III is rotated out of the OFF position and toward 
the III position to select a. desired heat level. When 
reached, the temperature controller will automatic­
ally 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(400'F). 

On all helicopters, the heater caution light, marked 
HEATER, located on the caution panel, wllllllumi­
nate and the heater will automatically shut off if: the 
heater blower should fall, there is no ignition 45 
seconds after the heater has been turned on, the 
heater flame goes out after ignition, or an overheat 
condition occurs. The caution light will flash mo­
mentarily whenever the heater is turned on. 

CARGO C.OMPARTMINT HIATIR .AN SWITCH. 

The cargo compartment heater fan switch, marl<:ed 
CABIN HEATER, located on the overhead switch 
panel (figore 1-13), has marked positions NORM and 
VENT. The switch controls a relay connecting pow­
er from the ac essential bus to the heater fan 
(blower) located in the heater air intake duct. The 
switch and fan control circuit is energized by the dc 
essential bus and is protected by a circuit breaker, 
marked CABIN HEAT VENT, located on the over­
head dc circuit breaker panel. The fan is protected 
by circuit breakers marked CABIN HEATER BLOW­
ER, located on the ac essential bus circuit breaker 
panel. When the heater switch is in the NORM posi­
tion, the fan operates in conjunction with the heating 
system. PlaCing the heater fan switch in the VENT 
poSition, without operating the heater switch, will 
draw outside air into the heater system and ventilate 
the pilot and cargo compartments. 

On HH-3E m ~ or those helicopters modified by 
T.O. IH-3-575, the heater fan switch is marked 
VENT and has marked positions NORM and ON. 
When the switch is in the NORM position, the fan 
operates in conjunction with the heating system. 
When placed in the ON position, without operating 
the heater switch, the fan will force outside air 
through the heating system and ventilate the heliCOp-
ter. . 

VENTILATING SYSTIM. 

Some helicopters are equipped with a vent system 
that utilizes an adapter tube which replaces the 
combustion heater during warm weather operation. 
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The adapter tube ventilates the pilot's and cargo 
compartments. The vent blower will he utilized to 
defog the pilot's and copilot's windshield panels. 
The vent blower is powered from the ac essential 
bus through circuit breakers marked CABIN BLOW­
ER' 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 pro- , 
tected by a circuit breaker marked CABIN VENT, 
located on the overhead circuit breaker panel. To 
turn on the blower, place the switch in the VENT 
position. 

HIATING AND VINTILATING DI"USERS. 

Heating and ventilating diffusers and registers are 
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 com­
partment near the floor. These four diffusers are 
of the round, adjustable nozzle, air vent type. The 
open end of the nozzle has a knurled ring which can 
be turned to control the flow of air from full open to 
closed. It is possible to direct the flow of air com-
Ing into the pilot's compartment by taking the ad­
justable nozzle and .moving it about. The two re­
maining diffusers are of the register type and are 
located on the compartment floor below the tall 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 operating instructions 
above each diffuser. TURN KNOB FOR VOLUME 
CONTROL and PULL CENTER VANE DOWN FOR 
DffiECTIONAL CONTROL. 

On HH-3E m ~ or those helicopters modified by 
T. O. IH-3 -575, there are four diffusers located in 
the pilot's compartment and thirteen in the cargo 
comWU'tment. The pilot's compartment has one 
each located.above and behind the pilot and copilot 
and one each on .the floor under and forward of the 
pilot's and copilot's seats. The cargo compartment 
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. 

HIATER OPERATION (HILICOPT.PRIORTO 
HH.aE m NOT MODIPIID By T.0.1H-3-575). 

1. Heater fan switch - NORM:. 

2. Heater switch - IllGH OR LOW. 

3. Heater diffusers - ADJUST AS DESIRED. 
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HIATER OPIRATION (HH-31 III OR HILICOPT. 
MODI.IID By T.0.1H-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 heater 
switch to OFF. The fan will continue to op­
erate after the heater is shut off until the 
temperature in the plenum chamber drops to 
49°C (120°F). If the temperature in the 
plenum chiunber should rise to 49°C (120°F) 
during hot weather, the fan will begin to op­
erate whenever the ac and dc essential buses 
are activated. 

ANTI-ICING SYSTEMS. 

The anti-icing systems provide anti-ice protection 
for the engines and engine air inlet ducts, the wind­
shields, and the pitot heads. 

I CAUTION I 
ICing may be expected wlltn' temperature 
is 10"C (50"F) or below with high rela­
tive humidity, visible moisture, flightll' 
&bU~,._g\!'(~Al!~t~l!I~ 
pllenoJriena •. fiisure the englrie an •... iimlll 
anti-IbIng systems are turned on ,before 
"iclU~"l!ondltions are ·encountered. When' 

'N.OTE 

When th", outside air, t~,n;)PIi~,lf~ .. I?~IO)V 
-~8°C (O°F), there l.§ no way ofCiiitermliil.ng 
if the system is working other than the 
change ,in TS and torque. 
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ENGINE AIR INLET ANTI-.ICING SYSTEM (CH-3E 
AND HH-3E HELICOPTERS). 

The engi~ air inlet ducts are anti -iced by thermal 
electrical resistance elements embedded in the 
epoxy glass lining, and the 011 tank mounting ring is 
anti-iced by a heating element (thermal electric 
boot) that is interconnected with the inlet duct heat­
ing elements. 'Electrical current is applied to the 
heating elements to raise the temperature of the 
affected areas'higher than the temperature at which 
ice will form. The temperature controller will then 
maintain the duct temperature between approximately 
S50C (lS50F) and 900C (1940 F), depending on ambi­
ent conditions. The engine inlet anti-icing should be 
turned on when operating under weather' conditions 
which may result in the formation of ice that could 
be ingested into the compressor with subsquent loss 
of engine power or engine failure. Anti-icing cau­
tion lights, marked NO. 1 INLET ANTI-ICE and 
NO.2 INLET ANTI-ICE respectively, illuminate 
when the air inlet duct temperature drops to 37. SoC 
(1000 F) or below with the engine anti-ice switches 
in the ON position. The engine anti-ice Switches, lo­
cated on the overhead switch panel (figure 1-13), are 
used to turn the system on. If the free air tempera­
ture is -lSoC (OaF) or below, and the engine anti-
ice switches have been turned on, the caution lights 
will illuminate to indicate that electrical heating is 
not sufficient to raise the inlet temperature at the 
sensor to 37. SoC (100°F) which is the temperature 
necessary to insure that ice does not form in the 
inlet duct. If the free air temperature is -lSoC 
(OaF) or above, and the anti-icing system is on, il­
lumination 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 m~ illuminate when the OAT ilS 
hiias _50C.· '(23 F) without a malfunction. Wt, e 
ell ·1l<;\1ll~~~ge ,~"~tj,,on ligllt>should lllu, ate 
in .' gJ}~i».nrmpe~rui'es abQv:e _t~?C(140F);'. eduoe 
engine ~peed to '80% Ng Qn the affedte'tt engine nd 
air,peed to approximately 70 ~S or lesll,If, the 
lig\lt does not go out, systemfailur.e 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 conditions 
should be avoided. If the caution ligllt does not go 
out during power reduction, system failure courd be 
indicated and mission termination should be consid­
ered. If the -mission is continued with the caution 
light illuminated, any signs of visible moisture 
should be, avoided. The T5 should also be constantly 
monitored for an increase as adequate anti-icing 
capability is not available. At the lower tempera­
tures where this may, occur, icing conditions are 
not usuallyencountered due to lack of lAquld moisture 
in the air. At temperatures above -18 C (OaF) the 
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light should not illuminate during ground operation. 
The system receives power from the ac essential 
ws, through circuit breakers that are marked 
ENGINE INLET ANTI-ICE and are located on the ac 
essential bus circuit breaker panel. A thermal 
switch, located in the air Inlet duct, closes to per­
mit power from the dc essential ws to illuminate 
the anti-ice caution lights. 

ENGINE ANTI-ICING SYSTEM. 

I The engIne starter fairing, the inlet guide vanes, 
and the top (12 o'clock), right (3 o'clock), and left 
(9 o'clock) struts of the front fral1les of each en­
gine are anti-iced by dlvertingengJne tenth-stage 
qompressor air to heat them. The bottom (6 Q' 
clock) strut Is continuously heated by scavenge o.il 
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), de-energizes the 
engine mounted solenoid valve to the open position 
and allows hot compressor air to flow through the 
front frame of the engines to the inside of the 
starter fairing and the inlet guide vanes. When the 
engine solenoid valves are de-energized, dc power 
from the essential bus energizes lights on the 
advisory panel, marked ill ENG ANTI-ICE ON and 
112 ENG ANTI-ICE ON. The engine anti-icing sys­
tem is turned on simultaneously with the engine 
air inlet anti-icing system. 

NOTE 

ltt4e engine anti-ice .aqvlsory light on the 
~V!fsory pansl Uluminates during ftlgljt wh$n 
llI\!le~e IIntl-lce swltoh~s:l!il'e 1lIm\Il\::Q'lr .•• " 
~Ii*~on,~the ant1-lcing:SYSJ~~1S mtt';Ill 
~pE>ratioil;"'lr indicates that the" engfnl'!l'iia- ..• 
.1ee .. solenQid: val've has opened (d!li-E"ieri?;1~\!I? 
,due>to electl1ical fa:ll.ure; A 1~"';9~ .. a,pprbx", 
amately 50 horsepower atmll1tary power 
wlll occur. With complete dc essential bus 
tailure, the solenoid valve wlll open but the 
advisory panel light wlll not llluminate. 

Engine Anti-ice Swltche. (CH-3E and HH-3E 
Helicoptera. 

Two engine anti-ice switches, marked ENGINE 
ANTI-ICE 1 and 2, with marked positions OFF and 
ON, are located on the overhead switch panel (figure 
1-13). The ON position of the switch energizes the 
engine air inlet anti-icing system and turns on the 
engine anti-icing system. The OFF position 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 transparent 
electrically resistant fUm on the Inner surface of the 
outer pane of the windshield. The windshield antl- . 

icing system consists of the special windshields, a 
windshield anti-Ice controller, transformers, and a 
switch located on the overhead switch panel. The 
windshield anti-icing system also serves to defog 
the windshield. The windshield anti-icing system ~ 
operates on alternating current from the ac essential 
bus and is protected by circuit breakers, marked 
WINDSHIELD ANTI-ICE, PILOT, and COPILOT, lo­
cated on the ac essential circuit breaker panel. The 
windshield anti-icing control switch operates on di-
rect current from the essential bus and Is protecled 
by a circuit breaker, marked WINDSHIELD ANTI-
ICE, on the overhead dc circuit breaker panel. 

NOTE 

The windshield anti-ice should be. on at all 
temperatures below 5°<:: when.Nislble, 
mois.ture Is present. When. operating in 
dry,Snow, the system should be turned oq.. 

. Windshield Anti-Ice Switch. 

The windshield anti-ice switch, marked WINDSHIELD 
ANTI -ICE, with marked pOSitions LOW, OFF, and 
HIGH, is located on the overhead switch panel (fig­
ure 1-13). When placed in the LOW pOSition, the 
windshield controller is energized, current heats 
the windshield, and the low temperature setting is 
used for defogging and light icing conditions. When ~.,. 
placed in the HIGH pOSition, the windshield is heated 
and is capable of keeping the windshield ice free in 
conditions as low as an ambient temperature of _180 

C (OaF). 

I ~.IiITION " 

Wlnd.hleld Defogger. 

On model CH-3E/HH-3E helicopters with windshield 
defogger system installed, the system consists of 
ducts, defroster units, ada,pters and attaching', clamps 
which are connected to the ventilation system. 
When the CABIN fan switch is positioned to VENT; 
the blower forces air through the ducts to the de­
froster units to direct air onto the windshiel!f. 

PITOT HEATIRS. 

A pitot heater switch, marked PITOT HEAT, with 
marked positions ON and OFF, is located on the 
overhead'switch panel (figure 1-13). When placed 
in the ON pOSition, an electric heater in each pitot 
head is turned on to prevent ice formation in the 
pitot head. . Each pitot heater operates from the dc 
essential bus and is protected by two circuit break-

I 



ers, marked PITOT HEAT 1, (for ).lilot's ).litot tube) 
and PITOT HEAT 2, (for cOpilot'spitot tube), lo­
cated on the overhead de circuit breaker panel. 

COMMUNICATION AND ASSOCIATED 
ELECTRONIC EQUIPMENT. 
The c;ommunication equipment, With the exception of 
a backup UHF command set installed on CH-3E heli­
copters not modified by T,O. lH-3(C)C-532 that is 
designated UHF-2 (AN/ARC-1D8), is remotely con­
trolled through individual control panels, located on 
the cockpit console (figures 1-17 and 1-18), and the 
pilot's and copilot's consoles in the pilot's compart­
ment. The UHF-2 receiver-transmitter, when in­
stalled, is mounted on and controlled by a panel on 
the cockpit console. Figure 4-3 lists the communi­
cation and associated electronic equipment installed, 
together with their operational characteristics and 
the location of controls. Except for the radio con­
trol panels, all radio equipment, including re'ceivers, 
transmitters, amplifiers and dynamotors, is located 
in the electronics compartment or on electronic 
shelves, located behind the copilot. All radios oper­
ate on 28-volt direct current from the de essential 
bus .. Some associated electronic equipment· operates 
on alternating current from the ac essential bus. 
Master control over the direct current operating 
equipment is provided by two circuit breakers, 
marked RADIO, I-BUS-2, located on the overhead 
dc circuit breaker panel. Indicators used in con­
junction with the navigation sets are located on the 
instrument panel. Intercommunication control panels 
are provided for the crewmember in the cargo com­
partment at the forward bulkhead and above the ramp. 
Those helicopters equipped with armament configura­
tion have an additional intercommunication control 
panel provided on the left forward side of the cargo 
compartment wall. A HOT MIKE switch, located aft 
of the personnel door, is used during hoisting opera­
tions to allow crewman freedom of both hands while 
maintaining continuous conversation with the pilot. 
Left of the hot mike switch is UHF VOL control knob. 
The UHF volume control knob permits the creWman 
to monitor l UH'F communication. Each crewman's 
station control panel is provided with a receptacle 
for a portable cord,that cO.'ltains an ICS button.and a 
headset jack receptacle. The 3D-foot portable walk­
around cord may also be used in the two' e/<ternal 
rcs receptacles found on the right-hand side 'of the 
helicopter, one located forward of the personnel 
door, and the other aft. The 3D-foot cord allows a 
crewman to communicate with the pilot during' engine 
starting or while taxiing. The location of all anten­
nas is shown in figure 4-4. 

RADIO CIRCUIT BREAKER PANELS. 

The radio circuit breaker panels (figure 1-36) 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-
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ment. The direct current operating circuits, each 
protected by an appropriately marked circuit break­
er, are connected to the helicopter's 28-volt direct 
current power supplyc system through the radio mas­
ter ckCiJit breakers. The alternating current opera­
ting circuit, each protected by an appropz'iately 
marked circuit breaker, are connected directly to 
the helicopter's alternating current power supply 
system and are continuously energized. Both power 
sources must be operating for the communication 
and associated electronic equipment to be fully 
operative. 

"'­
OPERATING CONTROLS. 

A spring.!loaded microphone trigger switch, marked 
rCS-RADIO, located on the pilot's and copilot's cyc­
lic stick grips, connects the respective microphone 
to the radio transmission circuit when held in the 
RADIO position, and to the interphone transmission 
circuit when,held in the ICS position. Headset mi­
crophones are located at each intercommunication 
station for reception and transmission over the chan­
nels covered at the individual stations. Transmis­
sion is accomplished by depreSSing the rcs button 
located on the portable cord of the pendant. The 
individual control panels receive electrical power 
from the dc essential bus through circuit breakers, 
under the general heading ICS and marked PILOT, 
COPILOT, CREW, and RAMP, located on the dc 
essential bus portion of the ac nonessential circuit 
breaker panel. 

INTIRCOMMUNICATION SYSTEM (AN/AIC.18). 

The AN/ AlC-18 intercommunication system is in­
stalled to provide communication between the vari­
ous, crew members. The intercommunication system 
also ties together the audio channels of the communi­
cation and associated electronic equipment to pro­
vide simplified control and simultaneous operation. 
The system.is controlled through identical intercom­
municatlaI\sysctell) control and monitor panels, pro­
vided for the pilot and copilot, and identical inter­
communication station control panels provided for 
the flight mechanic and personnel in the cargo com­
partment. On helicopters equipped with armament 
configuration, a left gunner's station has been 
added. 

NOTE _ 

When connected to respeotlve external1CS 
receptacle, remote rear ramp operator 
disables rear ramp operator's ICS station 
and forward remote operator disables the 
jump seat ICS station. 

Intercommunication Sy.tem Control And Monitor 
;.' 

Panel •. 

The pilot's intercommunication system (figure 4-5) 
'COntrol and monitor panels are both located on the 
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'COMMUNICATION AND ASSOCIATED ELECTRONIC EQUIPMENT TABLE 

PRIMARY 
TYPE DESIGNATION FUNCTION OPERATOR RANGE LOCATION OF CONTROL 

I 1.) 

Intercommuni- AN/A1c-1S Ihhirc<)m:inuni- ' Crew Interior of (I) Pilot - control andmQnitor 
cation system caUonof crew members helicopter panels on cockpit console 

~ andsiInplified (2) Copilot - control and monl-
control over tor panels on cockpit console 
communication (3) Crew - intercommunication 
equipment station control panels in fwd 

and aft end of cargo compart-
m:ento Left forward cabin com-
partment wall for armament 
configuration 

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

exterior of 
helicopter 

Loudhailer AN/UIH-5 One-way voice Pilot co- IOta 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 Pilot and Line of UHF panel on cockpit console 
set communication copilot sight and intercommunication system 

control panel 

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

control panel 

~ I 
UHF command AN/ARC- " Two-way voice Pilot and Line of UHF panel on cockpit console 
set 164(V} commun~ation copilot sight and inteJ;'communication system 

aircraft mod- control panel 
!fled by TCTO 
IH-3-674} 

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

tion system control panel 

FM command. FM-622A 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 communication copilot sight and intercommunication. system 

control panel 
Direction AN/ARA-25 Direction Pilot and Line of UHF or backup UHF panels on 
finder finding copilot sight cockpit console and intercom-- munlcatlon system control panel 

Automatic AN/ARN-59 Automatic dI- Pilot and Depends on ADF panel on cockpit console 
direction rection flndlng copilot conditions and intercommunication system 
finder monitor panel 

RadIo set AN/ARN-65 Bearing and Pilot and Line of Tacan panel on cockpit console ~ 
(TACAN) distance of copilot sight and intercommunication system 

navigation monitor panel 
station 

Figure 4-3. Communication and Associated Electrbnlc Equipment Table (Typical) (Sheet lof 2) 
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COMMUNICATION AND ASSOCIATED ELECTRONIC EQUIPMENT TABLE (CONT) 
'," ' 1 

PRIMARY 
TYI?E DESIGNATION FUNCTION OPERATOR RANGE LOCATION OF CONTROL 

HF communl- HF"103 Two-way voice Copilot IDepends on HF panel ol1cop!lot' s console 
cation system communication conditions - and intercommunication system 

~ 
control panel. 

I¥F AN/APX-46 Identification Pilot and Line of IFF panel on cockpit console 
copilot \ sight 

Change 5 4_8A/4_8B blank 
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COMMUNICATION AND ASSOCIATED ELECTRONIC EQUIPMENT TABLE (Cont) 

PRIMARY 
TYPE DESIGNATION FUNCTION OPERATOR 

IFF AN/ APX-64 Identification 

Altimeter J AN/ APN-150 Altitude over 
electronic terrain 

Altimeter , AN( APN-l71 Altitude over 
electronic terrain 

Navigation AN/ APN-175 Current position 
set, radar (V) and bearing and 

distance to des-
tination 

OMNI navi- VOR-lOl Select, identUy 
gaUon sys- and maintain 
tern predetermined 

fixed course 

Secure KY-28 Secure 
speech speech 
system 

Radar AN/UPN-25 Receive pulsed 
Transponder interrogations 

1. 
2. 

3. 
4. 

5. 
6. 
7. 

8. 

and transmit 
amplified, 
pulsed replies 

2 

AN/ARN·58 GLIDE SLOPE 
AN/ARC-348 UHF COMMAND SET (HELICOPTERS 
NOT MODIFIED BY T.O. 1H·~31) AN/ APX-64 IFF 
TRANSPONDER (HELICOPTERS MODIFIED BY 
T .0 . 1H·3-631). 
AN/ARN·59 LF/ ADF RADIO COMPASS (LOOP) 
AN/ARC-34B UHF COMMAND SET (HELICOPTERS 
MODIFIED BY T.O. lH-3-63ll . 
AN/ UPN-25 RADAR TRANSPONDER 
VHF -101 VHF RADIO 
AN/ARN-58 LOCALIZER (BOTH SIDES) HELICOPTERS 
NOT MODIFIED BY T.O. lH·3-5531. VOR·101 OMNI 
NAVIGATION SYSTEM (BOTH SIDES) CH·3E AND 
HH·3E HELICOPTERS OR MODIFIED BY T.O. lH-3-553) 
AN /ARC-44 FM ANTENNA AND COUPLER (HELICOPTERS 
PRIOR TO HH-3EmNOT MODIFIED BY T.O. lH·3-556 
FM.662A ANTENNA AND COUPLER (HELICOPTERS HH·3E 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot and 
copilot 

Pilot 
and 
copilot 

Pilot and 
copilot 

9. 
10. 
11 . 
12. 

13. 
14. 
15. 
16. 

17. 

18. 

RANGE LOCATION OF CONTROL 
Line of IFF panel on cockpit console 
sight 

o to 1000 ON/ ALT switch on pilot's indi-
feet cator 

o to 5000 SWitch located on indicator 
feet 

15 to 30,000 Control indicator panel on cock-
feet pit console 

Line of VHF NA V on cockpit console 
sight and VOR/ TACAN selector 

switches on instrument panel 

Control on cockpit 
console on pilot's 
console 

Line of ApprOximate center of cockpit 
sight console 

AN/ARN-58 MARKER BEACON 
HF-103 SSB HF RADIO 
AN/ APN-175 (V) DOPPLER 
AN/ APX-64 IFF TRANSPONDER (HELICOPTERS 
MODIFIED BY T.O. 1H-3-63T) 
ARN-59 LF ADF RADIO COMPASS (SENSE) 
AN/ARN-65 TACAN 
AN/ARA-25 UHF DIRECTION FINDER GROUP 
AN/APN·150 (TRANSMITTER) ALTIMETER PRIOR 
TO HH3E~OT MODIFIEO BY T.O. 1H-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-3Em. OR MODIFIED BY 
T.0 . 1H-3-611 

tHOR MODIFIED BY T.O. lH-3·556 
Figure 4 -4. Antennas 
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cockpit console. Both the pilot's and copilot's inter­
communication system control and monitor panels 
are identically marked and operate in the same man­
ner. The intercommunication ~ystemcontrol panels, 
marked INTER, cont.aina transmitter selector 
switch, eight push-pull type control switches, a mo­
mentary press-type CALL switch,and a volume 
control knob. The transmitter selector' switch has 
marked positions INT, UHF-I, HF, VHF, UHF-2 
and PA that selects communication systems through 
which it is possible t.o transmit and receive from the 
helicopter. On those helicopters equiPped with the 
FM 622A radio set in lieu of the AN/ARC-108 backup 
VHF set, the marked position UHP'-2has been chang­
ed to read FM. The two push"pull type'switches, 
marked TALK and LISTEN, under the .. general mark­
ing HOT MIC, permit direct trlU\smission to all 
other interco.mmunicatiolistations. in the helicopter 
without operation of the individual microphone switch­
es. Both the LISTEN ruidTALK .switches must be 
pulled out to transmit and. receive over the HOT MIC 
lines. The HOT MICpositi()n is inoperative when 
the transmitter selector switch is in the INT or PA 
position. The momentary press-type switch, mark~ 
ed CALL, provides for emergency call operation by 
isolating all radio receivers from the intercoinmu­
ication system and putting all other intercommun­
ication stations in direct contact with the calling 
station. The volume control, marked VOL, controls 
the volume level for all audio signals that pass 
through its int&rcommunication Statil)J1. The inter­
communication _ ~YBtem monitor panel, marked 
RADIO, consists of eight push-pull type sWitches, but 
only four are used. ' The four that are in use, marked 
ADF, TAC, VHF NAV, and MKR BCN, provide sepa­
rate volume for each channel to enable the pilotto 
monitor navigational systems which have output sig­
nals in the audio range. Identical intercommunication 
station control panels (figure 4-6) are located in the 
forward cargo compartment near the persoIUlel door, 
in the aft cargo compartment, and the left forward 
cargo compartment wall for those helicopters 
equipped with armament configuration. These con­
trol panels have only two controls, one marked 
CALL and the other marked VOL. When the CALL 
button is depressed,the calling station is placed in 
direct communication with all other intercommunica­
tion stations and all radio, receivers are isolated 
from the intercommunication system. The VOL 
switch regulates the, volume. of intercommunication 
system .signals coming into the station. The for­
ward station (station No.2) has an additional con­
trol panel containing a hot mike switch and a UHF 
volume control knOb,. ·.The s",itch, marked HOT 
MIKE, enables t\\e hoist Operll,tor to malntlun, as 
required, continuousconv'ersation with the pilot 
through theAIC c181nterMmmunication system. The 
hot milte switch alIo\\is'tli~'h6'st operator, freedom 
of bolh h~dSfo"'bois'f"Pe~ittiiJlls and other related 
necessll,ry functions <1ddn~r~s~ue hoist employ­
ment..The UHli' vo\uin,hcontr01 kuob, mar)<ec\UHF 
VOlJ,ellll,bles tMcre\\( mEllithe'r at station 2 to mon­
itor UHF.CQmniuWcati'()n~\ '. On:,HH-3E helicopters 
Serial Nos'AF 69-5811a'ttd subSequent, the three 
cabin crew interphone stations are equipped with an 
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additional radio monitor panel marked RAD consist­
ing of eight push-pull combination switches, but only 
four are used. The four switcher;; in use are m.arked 
UHF, VHF, HF, andFM andp~vide.vOlume.JQ!" 
each channel to enable the cr,.(wmento monitor" 
pilot - copilot radio commuJ\fcationS. On!l ... W:opters 
modified by T. O.1H-3-61q,iiot equipped witlip-lv!. 
radio, the cabin crew intel'phone:statio~s a1"e,:':, 
equipped with similar'ralllo monitor pan/lIs bUt-the 
four push-pull switche~,jare markedUH;P'l{lJ,H:fa, 
VHF and HF (see figure 4-6); On thosemol:)lfieq 
helicopters equipped with FM radio, the fOUl: "pu'sh 
pull switches are markec\ UHF, ~F.FM,:'anji.HF. 
Thos.e helicopters equipped with a l!l,Udhaile~;~Ystem 
have a selector switch, ~rked EXTERNA,1.: 1:>A" 
with niarked positions Ic::Sand LQVDliAlLE:R,located 
forward of .the personnel door opening; 'l'he·:switch 
must be. in the ICS position for the 'cr\!wmah;at,sta­
tion 2 to use the intercommunicaijonsystem •. ,There 
are two outside receptaclesfor.-thegtOUlldcrewto 
communicate with the pilot Qr crew insig.elhe,:lieli­
copter during starting or cargb.loading.'.:Onere'" 
ceptacle is located below the pilot"s windbw and the 
other is adjacent to the ramp. It is not possible to 
mOnitor radio systems over the intercommunication 
station control panels. Headset microphones are 
located at each intercommunication station for re­
ceptiOli and transmission over the channels covered at 
the inlllvidual stations. Transmission is accomplished 
by depressing the ICS button located on the pendant. 
The individual control panels receive electrical power 
fro~ the dc'essentlal bus throug!! circuit breal<ers, 
under the general heading ICS marked, 'PILOT, CO­
PILOT, CREW, and RAMP, located on the de essen­
tialcircuit breal<er panel. 

PUBLIC ADDRESS SYSTEM (ANI AI(-13). 

The public address system AN/AIC-13 (figure 4-7) 
provides transmission to two loudspeal<ers, ' one lo­
cated in the forward cargo cOl!\partment and the other 
under .the tail pylon. The system is controlled 
throug!! a control panel, marked PA, located on the 
cocl<pit console. Speech ean be supplied to the sys­
tem throug!! the.pilot's and copilot's microphones. 
Dlff<U'ent l!l,Udspeakel' comllinatlons'cal).be' a.elected 
by a~otary switch located on the. ~ontrolpanel. To 
transmit on the PA system, select'PAOnthe pilot's 
or copilot's INTER panel and 'depress the radio 
button on the pilot's or copilot's cyclic stick; To re­
ceive in the headsets, pull out the bt,IttOn I)1arl\ed 
PA. There is a loudspeaker gain control switch lo­
cated at the rear of the cargo cQInPllrtl!\erlt 011 the 
right Side. Placing the switch In tM'hiiliease or 
decrease position will cause the' VOl./ knob on the PA 
panel to rotate and control louctsP!'aker VQlume. 

Public Addre •• Sy.tem· C~l\t"'l Pcinel. 

The public address system'conj;rolpan:ei; located on 
the pilot's console, contains It speaker-SIHector 
switch, a,P9wer Switch, and a,volume 'control knob. 
The four mixing switches located on the tap half of 
the control panel are not useli; 'On lhose helitiopers 
equipped' with a loudhailer,' the'mode selector switch 
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~ Figure 4-5. Pilot's and Copilot's Intercommunication System (Typical ) 
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ITEMS MARKED · ARE INSTALLED ON CH-3E m~ HOIST OPERATORS PANEL 

LOCATED RH SIDE OF PERSONAL DOOR CREWMEN'S STATION NO. 2 
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Figure 4-6 . Crewmans Inter communication (ICS) Stations (Typical) (Sheet 1 of 3) 
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NOTE 

ITEM MARKED· ARE INSTALLED ON CH·3E 0 
AND HH.3E fII 

ITEMS MARKED ... INSTALLED ON 
HH·3E HELICOPTERS NOS. AF 69--5811 
AND SUBSEQUENT 

• CREWMEN'S STAT ION 
ICS CONTROL PANEL 

HOI ST OPERATORS PANEL 
lOCATED RH SIDE OF PERSONAL DOOR 

Figure 4-6. Crewmans Intercommunication (ICS) Stations (TypiCal) (Sheet 2 of 3) 

CREWMAN'S ICS AND 
LOUDHAILER SELECTOR 
SWITCH 

FWO EXTERNAL ICS 
RECEPTACLES 

S 16841.2 (R 1) 
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cgcg 
VHF HF 

cgcg 
~ 

HElicOPTERS NOT EQUIPPED WITH FM RADIO 

Radio Monitor Panels 

UHF VHF FM HF 

HELICOPTERS EQUIPPED WITH FM RADIO S 19424 (C4) 

Figure 4-6. Crew~s Intercommunication (ICS) 
Stations (Typical) (Sheet 3 of 3) 

on the loudhailer selector switch must be in the IN -
TERNAL PA position when using the public address 
system. The speaker-selector switch has marked 
positions FWD, AFT, 'and BOTH. When the switch,· 
is placed in the FWD or AFT position, voice trans­
mission will be heard through the speaker selebted. 
When the switch Is placed in the. BOTH position, 
voice transmission is heard thrciugh both speakers. 
The power Switch,. marked PWR ON, . provides pawer 
to the public address' system. iThe volume control 
marked VOL, sets the output level of the. entire 
public address sy·stem. The public address system 
receives electrical power from the dc essential bus 
and Isprotected by a circuU breaker, marked PA, 
locate" on the dc. essential bus portion of the ac non­
essential Circuit breaker panel. 

LOUDHAILIR SYSTEM (~NiO,IH.5). 
,,' ,'.' ,", 

The loudhaller system provld~"one'waY1l0ice com­
munication from the pllot, .. copilot" or·.the'forWard 
cabin station to personnel on· the groulllil. The sys­
tem provides audible tr~sllli~Slon frbi'!!'aptjroXimate­
ly 10 to 5000 feet when the.heltc<lp\er IS.hove1'll)g and. 
audible transmissions up to.2500' feet lateral .distance 
wbile at an altitude of5QO feet. Thesystam'contalns 
a compact, rotatable brackEit-tiiou.nfed, 4-Cluster 
speaker assembly installed on. the right sldeof.,the 
cabin forward bulkhead. Tlwrqtaj:able mou!lting 
bracket arrangement permits the' speaker' assembly , 
to be manually rotated to an external posltion"out­
side the cabin door opening and rotated hack inside 
the cabin to permit closing the' cabin door., LOcking 
pins are provided on the speake~ mounting In'acket to 
prevent moveme.nt of the speakers when in the fully 
extended or retracted .position. A switch is installed 
at the speaker assembly pivot point to prevent acci-
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dental a:peaker operation when the speaker cluster is 
in the cabin. ' The speaker installation is mounted iu 
Such a manner as to be readily removed or installed. 
The system receives power from the dc essential 
bus and is protected by a circuit breaker, marked 
LOUDHAILER, located on the overhead circuit ~ 
breaker panel. ,. 

LoudhaUer Controls. 

The loudhaller controls consist of a control panel, lo­
cated on the pilot's console, a switch panel, mounted 
on the right side of the cargo compartment forward 
of the personnel door, and an am.plifier, mounted on 
the right side of the entrance to the pilot's compart­
ment. The control panel contains a power switch, 
marked LOUDHAILER with marked positions POWER 
and OFF, and a selector. switch that has marked 
positions INTERNAL PA and EXTERNAL PA. Plac­
ing the power switch in the POWER position energiz­
es the system. The selector switch is placed in the 
EXTERNAL PA position to select the loudhailer 
system and in the INTERNAL PA system to select 
the AIC-13 public address system. The switch 
panel, marked EXTERNAL PA, with marked posi­
tions ICS and LOUDHAILER, provides operation for 
the crewman in the cargo compartment. The LOUD­
HAILER position selects loudhailer system opera­
tion and the ICS position selects the intercommunica­
·tion system. ]. The ampUfier contains a volume COn-
tr.ol, marked GAIN, that controls the .. vOlume of re - 4 
corded 01'. UVe;transmlsslons. The ·*Qlutne control . 
is rotated th.rougJIfour nutiib9l'ed positions counter­
clockwise to eontrql the volume of recQrded,transc 
misslons!UJ,d olQckwiseto c.ontrol the vOlnmeof live 
transmissions.. . ,] 

LoudhaUer Op.ratlon. 

To transmit on the 10udhailel': 

1. Transmitter selector switch (ICS control 
panel) - PA. . . . 

2. Volume control mark~aJ?A (ICScontrol panel -
PULL OUT AND ADJUST. 

3. Power switch (Ioitdhailer selector switch 
panet) - POWER. . 

4. Selector switch (loudhauel' s.elector switch 
pMel) - EXTERNAL PA. 

5. . TrW-mission VOlum~( .. mpllfler volume con-
trol) -'ASli>I!!SIRED. .... . '. ' 
" " 

. 6:", Mi~rophone trigger.s)V,ltch(oYClIc stick grip) -
. DEPRESS-TQRADIO, SPEAK INTO MICROPHONE. 

Lou<\haller trSnsmission from the forward cargo 
.compartment station may be' accompUshed by: 

1. EXTERNAL PAswitch(right side of cargo com­
partment, forward of personnel door) - LOUDHAILER. 
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CREWMAN'S SPEAKER 
VOLUME CONTROL ONLY 

LOUQHA1LER SELECTOR 
SWITCH PANEL 

" 

LOUDHAILER 
SPEAKER 

FORWARD SPEAKER 

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

LOUDHA1LER 
AMPLIFIER 

PUBLIC ADDRESS 
SYSTEM (ONTROL PANEL 

PILOT'S SPEAKER CONTROL PANEL 
516843 (Rl ) 

Figure 4-7. Public Address System (T ypical) 

2. Transmission volume (amplifier volume con­
trol ) - AS DESIRED. 

3. Pres s -to-talk or HOT MIKE switch - DE­
PRESS. 

Change 5 4- 15 



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

UHF COMMAND SYSTEM. 

The AN/ARC-34B UHF command set is the primary 
UHF system, designated UHF-I. On helicopters not 
modified by T.O. IH-3(C)C-532, the AN/ARC-I08 
UHF command set is the backup system, designated 
UHF-2. The AN/ARC-I08 backup system is inopera­
tive until the AN/ARC-34B primary system is turned 
off by the switch or circuit breaker. On helicopters 
modified by T. O. IH-3(C)C-532, an ",dditional AN/ 
ARC-34C UHF command set is added and the AN/ 
ARC.108 backup system remov~d. All HH-3E heli­
copters have the AN/ARC-34C UHF command set 

I 
installed in lieu of the AN/ ARC-34B. On helicopters 
modified by TCTO IH -3-674, the AN/ ARC-34 pri­
mary UHF command set has been replaced by the 
AN/ARC-164(V). Helicopters SiN 63"9683, 63-9688 
and 64-14225 have an additional AN/ ARC-164 instal· 
led, replacing the backup AN/ ARC-34 set. 

UHF Command Set (AN/ARC.348,. 

The UHF command set AN/ARC-34B (UHF-I) pro­
vides two-way communication between the helicopter 
and ground, or between aircraft, on a"y one of 1750 
frequency channels in the frequency range of 225.0 
to 399.9 megacycles. All reception and transmission 
is routed through the intercommunication system 
control panels. A guard receive!!', ,jIeparate fr@\)l' 
the main receiver, operates on a pl'~set frequency of 
243.0 megacycles and provide facilities for recep­
tion of emergency messages. The set is remotely 
controlled from a control panel, marked COMM, 
located on the main console. Operational controls 
of the control panel consists of a four-position 
function switch, a 20-position channel selector 
switch,a tone bntton, and a volume control. The 
function switch allows for operation as follows: in 
the 9FF pOSition, all of the equipment is off, in the 
MAIN pOSition, the main receiver and transmitter 
is operating and the guard receiver is off, in the 
BOTH position, the main,receive'r and transmitter 
is operating and the guard receiver is receiving the 
guard frequency. The ADF pOSition selects ADF 
operation from the 7ANXARA.25 dire,ction finder. 
When in the ADF positl~n, receptiori Is still main­
tained through the UHF channels selected. The 
channel selector switch permits selection of any of 
the 20 preset main frequency channels for reception 
and ~ransmission by simply turning the switch to the 
desired channel. When the manual-preset-guard 
switch is in the GUARD position, the main receiver 
and transmitter tunes to the preset guard frequency. 
When the manual-preset.guard switch is in the 
MANUAL position, the main receiver and transmit­
ter may be manually tuned to the desired frequency 

4·16 Change 5 

by means of the four manual selector knobs, and the 
frequency /lumbers selected will appear in the four 
windows above the manual selector knobs. When 
the manual.preset-guard switch is in the PRESET 
pOSition, the main receiver and transmitter will op­
erate on the preset channel indicated in the channel­
indicator window. The volume control, marked j 
VOL, is used to adjust the receiver signal strength , 
at an understandable and comfortable level. Receiv-
er volume can be, further controlled by the master 
volume control and a control knob on the INTER 
pam;l marked UHF-l to suit the individual require­
ments of the pilot and copilot. On helicopters hav-
ing an additional UHF Command Set AN/ARC-34C 
installed, the second set is controlled by the master 
volume control marked UHF-2. The UHF set is pro­
tected by a circuit breaker. marked UHF, located on 

J the de essential portion of the ac nonessential cir-
cuit breaker panel. When the tone bntton is depres-
sed, a 1000 cps tone is transmitted to be used with 
UHF homing device on the ground or on the aircraft. 

"!OTE 

The GuARD position should not be used ex­
cept In actual emergencies. When operating 
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 BOTH position as the noise 
from two receivers may make the incoming 
signal unintelligible. 

NOTE 

It is possible to select frequencies below 
225.0 megacycles that are below the opera­
ting frequency range. This wllJ cause a re­
lay to turn the set off after two minutes of 
operation. To restore operation, set up 
controls for frequency between 225.0 and 
399.9 megacycles, turn function Switch to 
OFF position, then to BOTH. ,~Oper,ation will 
be restored after a one minute warm~P per-
iod. <" 

UHF Command Set QP'~~~'P" 
,.,"" )\,,-

To tUrn the set on: 

1. Function switch - MAIN OR BOTH. 

2. Manual-preset-guard switch - PRESET. 
/ 

3. Channel selector switch - SELECT DESIRED 
CHANNEL'. 

~ 

4. Volume control - ADJUST TO DESIRED SIG­
NAL STl'IENGTj{. 



To transmit: 

1. Transmitter selector knob (intercommunication 
system control panel) - UHF-.2. If the second set is 
installed - Transmitter selector knob - UHF-lor 
UHF~2 - AS DESIRED. The pilot can operate from 
one radio and the copilot the other. 

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

To turn the set off: 

1. Function switch - OFF. 

UHF Commond Set (ANI ARC-34C). 

The description and operation of the 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-pre set-guard switch on the ANI ARC-
34C is in the MANUAL pOSition, the main receiver 
and transmitter may be manually tuned to the de­
sired frequency by means of the five manual selec­
tor knobs, and the frequency numbers selected will 
appear In the five windows above the manual selec­
tor knobs. 

UHF Command Set (AN/ARC-164(V) 

The UHF command set ANI ARC-164(V) (UHF) pro­
vides two-way communication between the helicop­
ter and ground, or between aircraft, on anyone of 
7000 frequency channels in the frequency range of 
225.000 to 339. 975 Megahertz. (See figure 4-7A.). 
All reception and transmission Is routed through 
the intercommunication system control panels. A 
guard receiver, separate from the main receiver, 
operates on a preset frequency of 243.000 Megahertz 
and provides facilities for reception of emergency 
messages, The set Is remotely controlled from a 
control panel, marked COMM, located on the main 
console. Operational controls of the control panel 
consist of a four-point function switch, a manual­
preset-guard switch, a 20-position channel selector 
switch, five manual frequency select knobs, a tone 
button, a volume control, and a two-position squelch 
switch, The function switch allows for operation as 
follows: In the OFF position, all of the equipment Is 
off; in the MAIN pOSition, the main receiver and 
transmitter Is operating and the guard receiver Is 
off; In the BOTH pOSition, the main receiver and 
transmitter Is operating and the guardrec&lver is 
receiving the guard frequency. The ADrposltion 
selects AD~ op. eration from tbe ANI ARA-25 direc­
tion finder/When In the ADF poSition, reception Is 
still maintained through the UHF channels selected. 
The channel selector switch permits selection of 
any of the 20 preset main frequency channels for re­
ception and transmission by simply turning thE! 
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switch to the desired channel. When the manual-pre­
set-guard switch is in the GUARD pOSition, the main 
receiver and transmitter tunes to the preset guard 
frequency. When the manual-preset-guard switch is 
in the MANUAL poSition, the main receiver and 
transmitter may be manually tuned to the desired 
.frequency by means of the five manual selector 
knobs, and the frequency numbers selected will ap­
pear in the five windows above the manual selector 
knobs. When the manual-pre set-guard switch is in 
the PRESET poSition, the main receiver and trans­
mitter will operate on the preset channel indicated 
in the channel indicator window. The volume control, 
marked VOL, is used to adjust the receiver sigual 
strength at an understandable and comfortable level. 
Receiver volume can be further controlled by the 
master volume control and a control knob on the 
INTER panel marked UHF-l to suit the individual re­
quirements of the pilot and copilot. Squelch switch. 
This switch (toggle) has two positions Identified ON 
and OFF. When In the ON pOSition, it allows the 
squelch circuits in both main and guard receivers 
to operate normally. In the OFF position, the squelch 
is disabled in the main receiver, allowing receiver 
noise to be heard In absence of a sigual. On helicop­
ters having an additional UHF Command Set ANI 
ARC-164(V) Installed, the second set Is controlled 
by the master volume control marked UHF-2. The 
UHF set is protected by a circuit breaker, marked 
UHF, located on the dc essential portion of the ac 
nonessential circuit breaker panel. When the tone 
button 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 op­
erating 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 
BOTH pOSition as the ,noise from the two 
receivers may make the incoming Signal 
unintelligible. 

UHF Command Set Operation. 

To turn the set on: 

1. Function switch - MAIN OR BOTH. 
v 

2. Manual-preset-guard switch - PRESET. 

3. Channel selector switch - SELECT DESIRED 
CHANNEL. 

4, Volume control - ADJUST TO DESIRED 
SIGNAL STRENGTH. 
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Figure 4-7A. ANI ARC-164(V) Control Panel 

To transmit: 

1. Transmitter selector knob (Intercommunication 
system control panel)· UHF·2. If the second set is 
installed: Transmitter selector knob· UHF·1 or 
UHF·2 . AS DESIRED. The pilot can operate from 
one radio and the copilot the other. 

2. Microphone trigger switch on the cyclic stick grip . 
DEPRESS TO RADIO, SPEAK INTO MICRO· 
PHONE. 

To tom the set off: 

1. Function switch· OFF. 

UHF Command Set (ANI ARC-164 Modified 
BY TO lH-3-737) 

The modified AN/ARC· 164 set consis1B of a modification 
to selected airborne and ground·based radios, providing 
them with a frequency hopping capability. Frequency 
hopping is a technique where the channel or frequency be· 
ing used for communication ona given link Is rapidly 
changed many times per second. 

4-16B Change 12 

In the active mode, the radio has the ability to recelve.and 
process two simultaneous transmissions on the same net. 
This conferencing capability is available by selection 00, 50, 
or 75 with the hundredths/thousands manual frequency 
selector switch; then operating in the active mode. Confer· 
enclng Is disabled when the net number ends in 25. 

In a conference net, the. second transmitting radio will 
automatically shift its transmission frequency to 25 Kilo· 
hertz when it monitors a transmission on the primary net 
frequency. The wide. hand receiver will read both trans· 
missions without the Interference normally associated with 
two radios transmitting on the same frequency slmultan· 
eously. Three simultaneous transmissions will result in 
garbled reception. 

NOTE 

When operating in the secure voice mode, 
conferenclng is automatically disabled. 

NOTE 

In the active mode, ADF will function, but 
accuracy wHi be degraded depending on the 
frequency hOP rate. 



System Operation. 

The usual operating mode for a modified radio will be its 
normal mode where it uses anyone of the 7000 channels 
available to the UHF communication band. Use and opera­
tion of the radio will be just as they are currently done. The 
two-position switch on the control head is replaced with a 
four-position switch to provide two new functions. The 
modified AN/ARC-164 retains the same form/fit as the un­
modified radio. 

a. All the controls of the modified AN/ARC-164 
retain the same functions except as follows: 

(1) 200/300 MHz selector knob (A-3-2-T 
Switch). 

(a) "A" position selects active (jam­
resistant) mode. 

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

(c) "T" position selects input of a new 
Time Of Day (TOO) for up to one minute after being 
selected. The "T" position is a momentary, spring-return 
position. "T" position, in conjunction with simultaneously 
pressing TONE switch, is used for emergency start-up of 
TOO clock when TOO is not available from external 
sources. This emergency TOO will not be synchronized to 
universal coordinated time (UTC). 

NOTE 

The radio will automatically accept the 
first (TOD) signal it receives after power­
up. If the operator requires a new TOD 
after this initial synchronization, he must 
momentarily depress this switch to the 
"T" position. The system will then accept 
the first TOD received within one minute. 

b. Preset Channei Selector Switch. Selects one of 
14 to 19 preset channels in normai mode .. In active mode, 
as many as six preset channels (15·20) may be used for 
loading word of Day (WOD). In the normai mode, the radio 
will not use the memory contents used for WOD storage as 
operating frequencies. Any of the preset channels 19-15 not 
used for the WOD may be used in the normai mode as pre­
set channels. 

c. Tone Switch. 

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

(2) After TOO has been received, it will trans­
mit (TOD) followed by the 1020 Hz tone on the selected 
frequency. 

(3) In conjunction with the A-3-2·T switch, 
starts the TOD clock within the radio. This is done by 
simultaneously selecting the "'I'" position and depressing 
the TONE button. 
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d. Preset Switch. 

Stores selected frequency in selected preset channels in 
normal mode and WOD in active mode. WOD storage starts 
in preset 20 and may extend through preset 15. Those pre­
sets (19-15) not used for WOD may be used in the normal 
mode as preset channels. 

Operational Procedures. 

Existing capabilities of modified radios are preserved to the 
maximum extent possible when the radios are operated in 
their normal mode and no new procedures are required for 
normal radio operation. 

To operate in the active mode, the radios must first be 
initialized ("primed"). This requires setting into the radio 
three control entries; i.e., Time of Day, Word of Day, and 
net number. 

a. Time of Day (TOD). 

(1) Correct TOD may be transmitted to a mod­
ified AN/ARC-164 by feeding the receiver with a radio sig­
nal carrying the proper time modulation. The signal may 
be provided by another modified radio which has the cor­
rect time or it may be provided by the ground-based clock 
SG·1192/TRC. 

(2) TOD entry must be done after the radio is 
switched on. The clock inside the. radio would lose time 
when the radio is switched off. TOD entry would normally 
be done on the ground prior to takeoff, although it can be 
easily done while h flight. This also permits time correc­
tions in flight, when necessary. 

(3) It is possible to transmit and receive timing 
information in both normal and active modes, by momen­
tarily depressing the TONE button. In normal mode, a com· 
plete TOD message is transmitted; while in the active mode, 
only an updating time-tick is used. The purpose of the ac­
tive mode time transmission is to allow a time update to 
take place in the event that a radio is drifting out of syn· 
chronization. An operator will know that his radio requires 
an update when incoming messages from several different 
radios do not sound as they shouid. If incoming messages 
from only one radio sound poor, then it is that radio which 
requires an update. 

Time of Day (TOO) and TOO Update Reception. 

a. Normal Mode. The radio will automatically 
accept only the first TOD message received after power-up, 
whenever it occurs. Subsequent messages will be ignored 
unless the operator first selects the "T" position on the 
A-3-2-T switch. To receive time in normal mode, rotate the 
A-3-2-T switch to the "I'" position and return to a normal 
channel (either manual or preset) on which TOO is being . 
transmitted. , 

b. Active Mode. To receive a time update in-active· 
mode, rotate the A-3-2-T switch to the ''T'' position a1id 
then back to the "A" position. 

. ,1: 
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NOTE 

Depressing the TONE button will send out 
a TOO update if in the active mode or a 
complete TOO message if in the normal 
mode. 

NOTE 

When the ''T'' position is selected, the radio 
wUi accept the next TOO received in either 
normal or active mode, provided that it 
arrives within one minute of the time the 
"T" position has been selected. 

Word of Day (WOO). 

a. The WOO defines, for the radio, the choice 
of frequency hopping pattern for the day. (The choice is 
a managerial function and the same WOO may he used for 
one or many days.) 

b. WOO entry is normally done 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 WOO, 
the data will not he lost since itis entered into a non­
volatile memory. 

c. The entry of WOO is accomplished by using 
preset channels 20 through 15. To enter a WOO, the radio 
is set to the preset mode starting at channel 20. At this 
point, a single-or double heep will he heard indicating that 
the radio is ready to accept WOO entry. The first segment 
of the WOO is set with the manual frequency selector 
switch and the preset button is depressed to enter the WOO 
in non-volatile memory. The next channel is selected, the 
next WOO segment is set on the manual frequency selector 
switches, and the WOO segment is entered in non-volatile 
memory as before. The process is repeated, using successive 
channels until WOO entry is complete. Once the entire 
WOO is entered, it must be transferred to volatile memory. 
This is accomplished by returning to channel 20. A single 
or double BEEP will be heard. A single BEEP indicates the 
next lower channel needs to be selected. The operator con· 
tinues seiecting the next lower channel until the double 
BEEP is heard. This indicates the transfer has heen com­
pleted. 

d. When the radio is switched off, the WOO is not 
lost but stored in a non·volatile memory in the switching 
unit. When the radio is switched on, the WOO must be 
transferred from the non-volatile memory in the switching 
unit to the receiver· transmitter. This is done by selecting 
the preset mode and starting with preset chaHnel 20, ro­
tating the preset channel switch backwards. The operator 
wlJl hear a single or doubie BEEP. A single BEEP indicates 
that entry of WOO is not complete I>ut has heen trans­
ferred and accepted. After the single BEEP is heard, the 
operator selects preset 19, lS, etc., and continues trans­
ferring WOO until a double BEEP is heard. This double 
BEEP Indicates WOO transfer is complete. 

e. Net Number. Once TOO and WOO have been 
entered, any valid active net number may be seiected by 
using the frequency selector knobs. 
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Operation of AN/ARC-164 in the Active Mode. 

a. Rotate function control switch to the MAIN 
or BOTH position. . 

b. Select preset position with the mode control 
switch. 

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

. d. Select MANUAL or PRESET position with the 
mode control switch. 

e. Enter TOO by selecting frequency on which 
TOO is being transmitted or by requesting a TOO trans· 
mission. 

f. Select active net number on frequency selector 
knobs or any preset designation for active use. 

g. Select "A" on the A-3·2·T switch. 

NOTE 

The radio may now be operated in the 
normal mode by deselecting the "A" posi. 
tion and selecting the desired frequency. 
A preset channel may also be selected. 

. Toretum to the active mode the opera­
tor must select the desired active net 
and then select "A" on the A-3·2-T switch. 
An audible tone will be heard In the 
headset when the active mode is im­
properly selected. The tone will be heard 
when the active mode is selected and: 

• An invalid active net is selected, or; 

• TOO has not heen Initially received, or; 

• WOO of day has not been entered. 

If the function switch is on BOTH and the active mode is 
selected, any transmission on the GUARD channel will take 
precedence over the active mod •. If GUARD channel is 
being jammed, operator should then select MAIN on the 
function switch .. 

Backup UHF Command s.t (AN /ARC-l0B). 

CH-3E helicopters prior to ID not modified by T. O. 
IH-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 inoperative. Tbe set operates on 
anyone of three frequency channels in the frequency 
range of 242.0 to 244.0 megacycles. The UHF-2 re­
ceiver-transmitter is mounted on and controlled by a 
panel on the cockpit console. The control panel, 
marked UHF AUX, consists of a channel selector 
switch, with marked positions STANDBY, I, 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 
posltion,the AN/ARC-lOS receives electrical power 
for standby operation. The AN, ARC-lOS is not capable 
of transmitting with the channel selector switch in 
the STANDBY position. The GUARD position of the 

8~-F 30TH U - ADF 

~ 0> 
o TONE 
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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 frequency within the 242 to 244 megacycle 
range. The VOLUME control enables operation of 

Figure 4·7B. A~ ARC-164(V) Modified Control Panel 
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the AN/ARC-lOB at the desired audio level. When 
the function switch is placed in the RCV XMT posi­
tion. the AN/ARC-lOR will receive or transmit. 
When the switch is placed in the ADF.position. the 
AN/ARC-IOq will not transmit hut will connect the 
direetion 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-lOB 
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in the event of failure of the UHF-l (AN/ARC-34B), 
provided that the circuit breaker. marked EMER 
UHF. located on the dc essential portion of the ac 
nonessential circuit breaker panel, is depressed, 

Backup UHF Command Set Operation. 

To tum the set on: 

1. Function swItch (AN/ ARC-34B) control 'panel -
OFF. 
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2. UHF-2 switch (intercommunication set control 
panel) - PULL OUT. 

3. Function switch (UHF-2 control panel) - RCV 
XMT. 

4. Channel selector (UHF-2 control panel) - 1 OR 
2. 

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

To transmit: 

1. Transmitter selector knob (Intercommunication 
system control panel) - UHF-2. 

2. Microphone triggerswitch (cyclic stick grip) -
DEPRESS TO RADIO, SPEAK INTO MICROPHONE. 

To turn the set off: 

1. Function! switch (ANI ARC-34B control panel) -
ON. 

'M COMMAND sn ('M-622A). 

Helicopters. CH-3E III ~, HH-3E &'I ~, or those 
helicopters modified by T.O. lH-3-556 al'e equipped 
with a FM-622A radio set. The set provides two­
way voice communication on any of the 920 channels 
available in the frequency range of 30.00 to 75.95 
mc. All reception and transmission is routed 
through the intercommunication system control 
panels. The set is remotely controlled from a con­
trol panel located on the cockpit console. The con­
trol panel contains four frequency selector knobs, 
four frequency indicating windows, a squelch con­
trol switch, volume control, and a mode selector 
switch. The mode selector switch has marked 
positions OFF, TIR, RETMN, and HOME. How­
ever, the RETRAN and HOME pOSitions are not 
utilized with this installation. The set is turned on 
by placing the mode selector switch in the TIR 
(transmit-receive) position. The volume control, 
marked VOL, adjusts the audio output level of the 
set. The squelch control switch, marked SQUELCH, 
with marked positions DIS, CARR, and TONE, is 
used to select the desired squelch mode. The DIS 
pOSition disables the squelch circuits. The CARR 
position provides normal squelch circuit in the 
presence of any carrier, and the TONE position pro­
vides selective calling (tone squelch) only on selec­
ted signals (signals containing a 150 cps tone modu­
lation). The four frequency selection knobs are used 
to select the desired frequency, which will be noted 
in the frequency indicating windows. The frequency 
selector knob, located above and to the left of the 
squelch control switch, selects the tens megacycle 
digit of. the operating frequency. The next frequency 
selector knob selects the unit megacycle digit of the 
operating frequency, and the lIext frequency selec­
tor knob selects the tenths megacycle digit. The 
last frequency selector knob selects the hundredths 
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megacycle digit of the operating frequency. The 
set receives power from the dc essential bus 
through a circuit breaker, marked FM, located on 
the copilot's overhead circuit breaker panel. 

PM Radio Set ('M-622A) Operation 

To turn the set on: 

1. . Mode selector switch - T IR. 

2. Frequency selector knobs - SELECT DESIRED 
FREQUENCY. 

NOTE 

A channel changing tone should be heard in 
the headset while set is tuning. When the 
tone stops, the set is tuned. 

3. Squelch control switch - AS DESIRED. 

4. FM switch (Intercommunication system con­
trol panel) - PULL OUT. 

5. Volume control - AS DESIRED. 

To transmit: 

1. Transmitter selector knob (Intercommunication 
system control panel) - FM. 

2. Microphone trigger switch (cyclic stick grip) - • 
DEPRESS TO RADIO, SPEAK INTO MICROPHONE. • 

To turn set off: 

1. Mode selector switch - OFF. 

NOTE 

In order to tune the FM set to frequencies 
higher than 69.95, it is first necessary to 
reduce the second frequency set knob back 
to 5 or below. For example, your set 
would now show 65.95 in the frequency win­
dows. Now, the first frequency set knob 
can be rotated to show 7, and your set 
would be tuned to 75. 95 megacycles. 

VHF COMMAND sn (VH'.I01). 

CH -3E helicopters prior to III not modified by T. O. ~ 
lH-3-655 are eq. uipped with complete provisions for 
the VHF command set (VHF-lOl). CH-3E III~ heli­
copters modified by T.O. lH-3-655 and all HH-3E 
helicopters are equipped with VHF-10l. The set pro­
vides two-way voice communication between aircraft, 
or between the helicopter and the ground, in the fre­
quency ranges of 116.0 to 1~9. 95 megacycles. The 
system is remotely controlled from a control panel, 
marked VHF COMM, located On the cockpit console. 
The VHF command set can provide two modes of op-



eratlon, the single channel simplex (SCS) and double 
channel simplex (DCS). However, this Installation 
only uses the single channel simplex (SCS). The 
double channel simplex (DCS) is inoperative. In 
SCS operation, the receiver is disabled during opera­
tion of the transmitter. The VHF command set 
control panel consists of a frequency indicator, a 
power switch, a mode selector switch, two frequency 
selector knobs, and a dual squelch and volume con­
trol. The set is turned On by placing the power 
switch, m'lrked POWER with positions ON and OFF, 
to the ON position. The volume control knob, 
marked VOL, establishes the audio level of the re­
ceiver. A squelch control knob, marked SQ, lo­
cated concentrically with the volume control knob, 
is used to adjust sensitivity when there is no re-
cei ver signal input, and for fine adjustment of ob­
jectionable background noise. The frequency selec­
tor knob closest to the power switch, selects the 
frequency in megacycle increments (the numbers to 
the left of the decimal point), and the other frequency 
selector knob selects the frequency in 50-kilocycle 
Increments (the numbers to the right of the decimal 
pOint). The two-position mode selector switch is 
labeled SCS and DCS. The DCD lettering on the 
DCS/DCD position of the switch refers to a mode 
of operation not utilized on this installation. When 
the mode selector switch is placed in the SCS posi­
tion, 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-101 Is protected by two 
circuit breakers, marked VHF, located on the dc 
essential bus portion of the ac nonessential bus cir-
cuit breaker panel. ' 

VHF Command Set (VHF"lOl) Operation. 

To turn the set on: 

1. Power switch (VHF-COMM control pane!) - ON. 

2. VHF switch (Intercommunication control panel) -
PULLOUT. 

3. Mode selector switch - SCS. 

4. Volume control - AS DESIRED. 

5. Frequency selector knobs· TURN TO DESIRE!:) 
FREQuENCY. ' 

To transmit: 

L, I., Transinltter s,elector knob (Intercommunlca-
" tion control panel) - VHF. , 

2., Microphone trigger switch (cyclic stick grip) '­
DEPRESS,TORADIO"SPEAK INTO MICROPHONE. 

To, turn, slit' off: 

1. Turn power switch (VHF-COMM control panel)-
OFF. • " 
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DIRECTION FINDER (AN/ARA-25). 

The direction finder (UHF), AN/ ARA-25,uses signals 
received by the UHF'command set, AN/ARC-34B, 
AN/ARC_34C, or the UHF backup set on those heli­
copters so equipped, to indicate the relative bearing 
of and to home on radio signal sources. When a 
signa] is being received, a 100-cycle-per-second 
tone is heard regardless of whether the incoming sig­
nal is amplitude-modulated or unmodulated. The 
100-cycle-per-second tone is produced by a chopper 
in the antenna installation. The eqUipment is con­
trollable from the remote control panel of the UHF 
command set, AN/ARC-34B, AN/ARC-34C, or 
UHF backup set, located on the cockpit COnsole. 
Helicopters modified by T. 0: 1H-3(C)C-555 are 
equipped with a pre-amplifier to increase range 

,and sensitivity of weak signals. The pre-amplifier 
is controlled by a switch, located on the instrument 
panel, marked DFR RANGE with, marked positions 
LONG and SHORT. When the switch is in the LONG 
pOSition, the DFR range is Increased and the sen­
sitivity of weak signals increased amI made more 
audible,. However, it should be noted that when the 
switch is in the LONG positon, the noise level may 
be increased to the point that it could be uncomfort­
able. When the switch is in the SHORT positiOn, 'he 
set Is In its normal operating position. When the 
direction 'finder is in operation and a singalls being 
received the magnetic and/or relative bearing of the 
transmitting station will be indicated by the No.1 
pointer on the pilot's and copilot's BDHI. The No. 1 
pointer of the pilot's and copilot's BDHI also shows 
the magnetic and/or relative bearing of transmitting 
stations as determined by, the direction finder set, 
AN/ARN-59, when the AN/ARA-25 function switch 
Is not In use. The magnetic bearing of the transmit­
ting station will be indicated on the rotating compass 
card under the pointer. The AN/ARA-25Is protected 
by it circuit breaker, marked UHF/APF, located,on 
the dc essential bus portion of theacnone~sentlal 
bus circuit breaker panel. ,ThE> ,antenna Is equipped 
with a heating isystem 'Wl)tub!'operates wh~mever the 
belicopter's ac electrical system Is energized, and 
is protected ,by acircultbreakEl:I', marked ARA-25 

,HEAT, located on theac essential ,circuit breaker 
panel. 

NOTE 

IUM AN!ARN-59'!,s ~:mand In the compass 
po~JtlQll,l\Ildthe AN/ ARA-2(; is in opera­

,tlol);"fue ANI ARAc25 will take precedence 
,and' cOlltrol the No. 1 pointer. Transmission 
should not, be attempted When In the UHF /DF 
(No.1) position. 

Direction Finder (AN/ ARA-25) Operation. 

Tot)lrn tlleg)'ouj) on: 

1. UHF-l switch (Intercommunication system 
control panel) - PULL OUT'. 
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2. FWlCtion 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 control 
panel) - ADF. 

5. DFR Range switch - LONG OR SHORT AS RE­
QUIRED. 

To turn the group off: 

1. DFR Range switch - SHORT. 

2. UHF control panel function switch - MAIN OR 
BOTH. I 

When USing backup UHF: 

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

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

3. Channel selector switch (UHF AUX control. 
panel) - 1 OR 2. 

4. Function switch (UHF AUX control panel) -
ADF. 

5. DFR Range switch - LONG OR SHORT AS RE­
QUIRED. 

VHF DIRECTION FINDER (ANI ARA-25) (Helicopters 
modified by T .0. lH-3-649). 

The direction finder (VHF). AN/ ARA-25, Uses sig­
nals received by' the VHF Command set (VHF-10l) 
to Indicate the relative bearing for homing on the 
radio signal. The equipment is controlled from the 
UHF /DF VHF /DF switch located on the instrument 
panel. When the direction finder is in operation and 
a signal is being received, the No. 1 bearing 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 head­
set. 

To turn the group. on: 

1. Function switch (UHF control panel) - ADF 
2. Power switch (VHF-COMM control panel)- ON. 
3. Frequency select knobs (VHF -COMM control 

panel) - SELECT DESIRED FREQUENCY. 
4. VHF switch (intercommunication control panel) 

- PULLOUT. 
5. UHF/DF VHF/DF switch - HOLD IN VHF/DF 

POSITION. 

DIRECTION FINDER SET (ANI ARN-59). 

The direction finder set, AN/ARN-59, is an air­
borne radio compass system designed to automatical­
ly provide a visual Indication of the direction from 
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which an incoming radio frequency signal is receiv­
ed. It provides for aural reception of amplitude­
modUlated Signals, through the intercommunication 
system, in the 190 to 1750 kilocycle range. This 
range is divided into three bands of 190 to 400 kilo­
cycles, 400 to 840 kilocycles, and 840 to 1750 kilo­
cycles.The· eqUipment conSists, of a receiver, a 
loop antelUla, 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 relative 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 VOL_OFF; a function 
Switch, marked COMP,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 
placed in the COMP pOSition, the set operates as a 
direction finder using both the sense and loop an­
tennas. The tuning control is adjusted to give maxi­
mum indication on the tuning meter for any given 
station, and the magnetic bearing is automatically 
indicated by the No.1 pointer On the pilot's and 
copilot's BDHI. When the function switch is placed 
in the ANT position, the set operates as a com­
munication receiver using the sense antenna only. 
When the function switch is placed in the. LOOP posi­
tion, the Bet operates as a .receiver using the loop 
antenna only. The loop switch. pOSitions the loop 
antenna when the function switch is in either the 
COMP or LOOP pOSition. The BFO switch is used 
aB an aid in the determination of. aural nulls on 
either unmodUlated or voice modUlated signals. By 
placing the function switch in the LOOP position,. .. 
the BFO switch in the ON position, and preSSing the 
loop switch in the desired direction, the aural null 
can be determined when the tone drops to a mini­
mum. The tuning crank tunes the receiver to the 
desired frequency within the selected band, and the 
tuning meter facilitates accuratetu)11ng of the re­
ceiver. The AN/ARN-59 is protected by a circuit 
breaker, marked LF/ADF,located on the dc eB­
sential portion of the ac nonessential circuit breaker 
panel. 

Dlredion Finder Set Operation. 

To turn the set on: 

1. ADF switch (Intercommunication system mon­
itor panel) - PULL OUT. 

2. Volume off-on control - ROTATE CLOCK­
WISE. 

3. Function switch -. ANT. 

4. Band switch -SET DESIRED OPERATING 
BAND. 

, 

5. TU)11ng control- TUNE· DESIRED FREQUENCY. 

6. Volume off-on control - ADJUST AS NECES­
SARY. 

To utUize the set as an automatic direction finder: 

1. Function switch - COMPo 



aeat Frequency Oscillator Operation (aFO). 

In the event the ADF function Is Inoperative, use the 
following procedures for manual direction finding: 

1. Function switch - ANT. 

2. BFO switch - OFF. 
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3. Tune desired frequency for hest audible signal. 

4. Function switch - LOO P. 

5. BFO switch - ON. 
Check the loop for maximum reception and re­

tune for high pitch tone. Rotate the LOO P to zero 
tone and adjust volume for a 5 to 8 degree zero tone 
width. 
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The No. 1 pointer of the BOH! will either read the 
relative bearing of the transmitting station or be 
1BO degrees out. Check for this ambiguity. 

To turn the set off: 

1. Volume-off control - OFF. 

14 
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12 

1. WOOf • SELECTOR KNOB 
2. WOOf 2 CONTROL SWITCH 
J. REPLY LIGHT 
4. TEST LICHT 
S • ..... STER SELECT KNOB 
6. RAO/WOHITOR SWITCH 
7. WOOf C CONTROL SWITCH 
•. IoIODE 3/. CONTROL SWITai 
9, IIP.()(JT-MIC CONTROL SWITCH 

Ill. IoIODE 3/" (oof SELECTOR 
11. IoIOOE 1 (OOf SELECTOR 
12. IoIOOE 4 CONTROL SIIITCH 
13 MODE (AUOIO/LICHT SWITCH 
14 AIXIE I CONTROl SWITCH 

6 

1 

8 

9 

S 16844 (Rl) 

Figure 4-B. AN/ APX-64 Transponder Control Panel 
(Transponder Set C-62BO ( ) (P)/ APX) 

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

I 

Change 4 4-23 



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

AIMS/IFF 1'RANSPON~ER SYS1'EM AN/ 
APX'-64(V). 

I The AIMS/IFF (identification friend or foe). anspon­
deF system provides automatic radar Ident~cation 
and altitude information olthe helicopter tqiall suit­
ably equipped challenging ground facilities, aircraft, 
and surface ships within line-of-sight. M2de 1, 2, 
3/ A, C,' or 4 interrogation Signals On a frr.quency 
of 1,030 + 1. 5 megahertz are received by thesys­
tem and decoded. The received signals :J.:e checked 
for valid code and pioper mode, and If tile proper 
interrogating Signal has heen received, aI coded . 
reply is transmitted on 1,090 + 3.0 megahertz. 
In addition to these normal identification'andalti­
tude reply signals, specially coded identification of 
position (I/P) and emergency signalS may be trans­
mitted in response to interrogating signals. The 
I/P reply signal Is used to distinguish between heli­
copters displaying identical codingand the,eme;r­
gency reply signal indicates an e!llergency of dis­
tress condition of the helicopter in flight. Normal 
identification operation, as well as transmission of 
the I/P emergency replY signals is accomplished 
in operating modes 1, 2, and 3/ A. Mode 1 pro" 
vides 32 code combinations, anyone of which may 
be selected in flight. Mode 2 provides 4; 096 pos­
sible code .combinations, only one of which Is nor­
mally used in flight, since the code selection dials 
on the receiver-transmitter are preset before 
flight. Mode 3/ A pro~ides 4,096 possible code, 
combinations, anyone of which may be selected in 
flight. Altitude interrogations and replies are ac­
complished in Mode C operation. The code for 
mode C is determined by the altitude of the air-
cr'lft and is encoded in 100 foot increments. 
Mode 4 operation provides a seCUre (encrypted) 
IFF capability through the use ot a transponder 
coq>.puter with the AN/ APX-64 transponder. The 
code for mode 4 must be preset Into the cQ!llpute'r 
prior to flight. The AIMS/IFF transponder sy~te!ll 
includes a test set that pro,videsfor gP/no-gq self- . 
testing of the system in modes 1, 2, 3, and' C.: SyS" 
tem self-testing for mode 4 operation ISPerfor!lled 
automatically by the transponder computer. The . 
system consists of Radio Receiver-TransD1itte,r .. Rt~ 
727 (APX-64(V), Transponder Control C"~280(P)1 
APX, Antenna AT-741/A, Antenna Switching Unit 
SA-1474!A, Altimeter-Encoder AAU-21/A, Alti­
meter AAU -27/ A, Transponder Set Test Set TS" 
1843/ APX, an IFF Antenna Switch, and MOUnt MT-
3949 ( ) A/U with connector for Transponder Com­
puter KIT-IA/TSEC. Primary power to operate 
the. AIMS/IFF equipment:is supplied from the heli­
copter ac essential bus and the 28-volt dc eSsential 
bus. AC electrical power Is supplied to the receiv­
er-transmitter and the altimeter encoder from the 
ac essential bus through the IFF circuit breaker 
panel. The receiver.transmitter supplies ac power 
to the antenna SWitching unit and the transponder 
computer. DC electrical power is sUpplied to the ' 
altimeter Vibrators, the transponder control, ane! 
the receiver-transmitter from \he dc essential hus 
thrpUgh the IFF circuit breaker located on the dc . 
ess.ential portion of the ac non-essential circuit 
breaker panel. 
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R.c.iv ..... Tran.mltte .... Radlo RT-127/AP",64(V). 

The receiver-transm:ttter 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 operation-
al modes 1, .2, 3/ A, C, and 4 .. Absence of the trans- ~ 
ponder cO!llputer and the altimeter-encoder does not ~ 
'lffect the operation of the receiver-transmitter ex-
cept in modes 4 andC respectively. The mode 2 . 
four-digit reply code selection dials on the front 
panels select and indicate the mode 2 reply codes.' 
Other than these Switches, the receiver-transmit-
ter is controlled by the positions of the switches 
and controls in the transponder control. The re­
ceiver-transmitter responds only to interrogating 
signals that correspond to the preset modes and 
codes. A test module enables a qnlck.grouIl4'Pheck 
to be pei-formedin order to deter!lliMthe operation-
al condition· of the recefver-.transmitter on a 'gO/no-
go basis. The receiver-transmitter i.located.in 
the electronics ·conipadment. 

I " ' ' • ': -"~. • ',' • , ,'. > " ' - , " • 

Tra,"~ond •. r Compuierl ,,1:F.1A/"'c; 

The trarisponder··cOmll\lter prOQess,es . .)l()<!e,4!llter­
rogations and generates aPi>i'opl'la~erei>lYs~~ls'· . 
These reply signals aret/len senHo"thetranspcfucler 
for transmission. A c.autl.opUght,matk~<!IFFi lo­
cated on the cau~oilpanel,*jJM,J}uml~WWM*the, 
IFF caution lightci:r!l'!itdetec'tS:\I!llnot:l~rat!ve . . 
mode 4.capability:, prOviding the trans1>t;)nd~r;.~om­
puter isimj1alled,' aircr'lftptiw~r .1~;O!\,.·:I\!\d't\le 
IFF MASTER contrOl Is not.off •. :speeiJ)ic'dlsc.re­
pancies mODttored'bytheIFF cautfi)lilt~(circuit 
are (1) mod~ 4 codes zeroized, (2) t~ansponder 
failure to reply to a proper ~ode 4.1nterrrogatlon, 
or (3) the automatic self~test functiollof the trans­
ponder computer reveals a fauity; trapsponder com­
puter •. The transponde,r'comll\lter \s l?cated In the 
~leettonic~eompartment. . . 

1'ransponcf.r Set 1' •• t· S.l!t JS,l.4VAPX. 

,[,lie test setprovldesthe 6a:pa:biUtyOf tes~ng the' 
AmS,,(r:FJr, ,tt~$pon4~~,~1steq>. 011. ago/l1o-go basis 
in all mOdes.e,KCept ,mQ.de 4. ' Th~ test:Set Udn the" 
radio freqi1ency path between the' receiver-trans­
mitter and' .the antenna Switching unit. When one of 
the !llo.dei; :I,3/A, or C switches are placed in the 
TEST position"jnterrogatioil pulse pairs for the 
selected mode are generated. These interrogations 
are applied: to the receiver-transmitter to check for 
proper recel'l'erfrequency, sensitivity,and decoding. 
The test set analyzes the re~lting transmitter re-
plies. If all tests are within specified limits, the 4 
test set 'clU\ses the TEST light on the transponder 
controlto illuminate, prOviding a go indication. 
Failure of a single test prevents the TEST light 
from illuminating, providing a no-gO indication. The 
test set is located in the electronics compartment. 
A bypass cable may be u.sed in lieu of the test set 
with ~b$quent 10ssof,gQ/no-go testing papabiUty 
for modes 1, 2, 3/A, and C. The bypass '!lable is 
mounted!n clips near the test set. ' 



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

The transponder control (figure 4-8) is located on the 
center cockpit console. The transponder control 
contains aU of the controls normally required for 
operating the AIMS/IFF transponder system except 

~ for mode 2 selections as follows: 

Master Switch. 

The MASTER switch (5, figure 4-8) 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 con­
dition. The LOW position permits transponder op­
eration with reduced receiver sensitivity. The 
NORM position permits transponder operation at nOr­
mal receiver sensitivity. The EMER position per­
mits transponder operation at normal receiver sen­
sitivity and responds to mode 1, 2, 3/A, and C in­
terrogations, regardless, of the position of the mode 
control switches. 

Mode Control Switch e •• 

The mode control switches (2, 7, 8, and 14, figure 
4-8) marked M-l, M-2, M-3/A and M-C, each 
have marked positions ON, OUT, and TEST. Plac­
ing a switch in the TEST (up) pOSition enables the 

~ 
test set to locally interrogate the receiver-trans­
mitter in that mode. The TEST light will illuminate 
to indicate the system is operating properly. Plac­
ing a mode control switch in the OUT position will 
de-energize that mode, provided the master control 
selector is not in the, EMER position. " With the 
mode control switches in the ON (center) position, 
each switch will operate as follows: 

1. The M-I switch (14, figure 4-8) controls 
mode 1 transponder operation and allows 
a code from 00 to 73 to be selected; 

2. The M-2 switch (2, figure 4-8) controls )llode 
2 transponder operation. 

3. The M-3/A switch (8, figure 4-8) controls 
mode 3/ A transponder operation and allows 
a code from 0000 to 7777 to be selected. 

4. The M-C switch (7, figure 4-8) controls mode 
C transponder operation. 

~ IDENT -OUT -MIC Control Switch. 

, The !DENT-OUT-MIC switch (9, figure 4-8) controls 
identification of position (I/P) operations, when 
momentarily placed in the !DENT position (spring­
loadedteturn to OUT), transmission of specially 
code,d i!P reply signals to mode 1, 2, and 3/ A inter­
rogations is enabled. When the switch is placed in 
the M~C pOSition, liP reply signals are enabled 
when the UHF command transceiver Is keyed by 
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depressing the microphone-trigger switch on the 
cyclic stick. Either method willenable transmission 
of I/P reply signals for apprOximately 20 seconds. 
The OUT-position prevents triggering I!P signals. 

Mode 4 REPLY Light. 

The mode 4 REPLY Light (3, figure 4-8), marked 
RE PLY, will illuminate to indicate valid mode 4 re­
plies when the mode 4 AUDIO-OUT -LIGHT switch 
(13, figure 4-8) 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 position. 

TEST Light. 

The TEST light (4, figure 4-8), marked TEST, il­
luminates when the transponder responds properly 
to mode 1, 2, 3/A and C testsingals.The TEST 
light also illuminates when pressed-to-test. 

MODE 4 On-Out Switch. 

The mode 4 ON -OUT switch (12, figure 4-8) controls 
the transponder mode 4 operation. The ON position 
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 (I, figure 4-8) has marked 
positions HOLD, A, B and ZERO. When momen" 
tarily placed in the HOLD position, ,with the landing 
gear extended and power applied to the transponder 
system, thelilode 4 code setting will be retained by 
the transponder computer when ,electrical power is 
removed. The mode 4' CODE Switch is spring-load­
ed and will return to the AipQsition when r'eleased. 
The A and B positions enable the transponder system 
to reply to mode 4 code A or B interrogations, re­
spectively. The ZERO pOSition cancels (zeroizes) 
the transponder-computer mode 4 codes. To pre­
vent inadvertant mode 4 cancellation, the mode 4 
CODE switch knob must be pulled out and them turned 
to ZERO. The mode 4 codes can also be cancelled 
by turning the MASTER switch to OFF or by remov­
ing power from the helicopters electrical system 
provided that HOLD has not been initiated. 

RAD/MONITOR Switch. 
The HAD/MONITOR switch (6, figure 4-8) has mark­
ed positions HAD, TEST, OUT, and MONITOR. 
When the switch is placed in the HAD TEST pOSition, 
it seleCts a unique mode for test purpose. When the 
switch is in the MONITOR pOsition, the TS-1843 
monitors all 'replles,and Illuminates the TEST light 
if the replles meet the TEST criteria. The OUT 
position is off. 

Mode 1 Code Selector. 

The MODE 1 code selector (11, figure 4-8) is used 
to select a desired code from 00 through 73. 
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MODE 3/A Code Selector. 

The MODE 3/ A code selector (10, figure 4-8) is used 
to select a desired code from 0000 through 7777. 

Antenna AT-741/A. 

Two antennas are required for the AIMS/IFF trans­
ponder system. The antennas receive interrogation 
signals from other stations and radiate the reply 
signals generated in the receiver-transmitter. The 
AT-74l/A antenna is mounted on the top of the 
fuselage and an AT-740/A (exlsting) on the bottom of 
the fuselage. Either or both antennas may be con­
nected to the receiver-transmitter through the an­
tenna Switching unit, which is controlled by the IFF 
antenna switch. 

Antenna Switching Unit SA-1474/ A. 

The antenna switching unit is connected in the radio 
frequency path between the antennas and the test 
set, or between the antennas and the receiver-trans­
mitter when the test set is replaced with the bypass 
cable. The antenna Switching unit is controlled by 
the IFF Antenna Switch and is mounted in elec­
tronic s compartment. 

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 bottom antenna in the BOTTOM 
position. When set to BOTH, the antenna switching . 
unit alternately connects the receiver-transmitter 
to the top and bottom antennas at a rate of approxl­
mately 38 times per second. The IFF antenna 
switch is located on the instrument panel. 

NOTE 

Set the IFF antenna switch to the BOTH 
position for normal operation. Whenop­
eration of the AIMS/IFF system is lim­
Ited 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 proceed as follows: 

1. Set the MASTER switch on the IFF panel to 
STBY for warmup (two minutes for normal 
ambient temperature or five minutes for ex­
tremely low ambient temperature). 

2. Select the desired code with the code selectors 
or the mode control switches. 

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

4. Set the IDENT-OUT-MIC switch to OUT. 
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5. For system self test: 

a. Set MASTER switch to NORM. 

b. Set RAD TEST - OUT - MON switch to OUT. 

c. Momentarily hold each mode control switch 
to test, then return to OUT. Illumination of 
test light for each mode indicates a system 
go condition. 

d. The transponder computer automatically 
tests the mode 4 circuits. The IFF caution 
light will illuminate when a mode 4 no-go 
condition is detected. 

6. Set mode control switches as required. 

7. Perform mode 4 operations as briefed. 

To turn 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 necessary 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 wllLzeroize any time 
that 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. lH-3-582 are equipped ~ 
with an AN/UPN -25 radar transponder that increases 
the tracking range of X-band radars by receiving 
their pulsed interrogations and transmitting pulsed 
replies of much greater strength in the same fre-
quency band. The system consists of receiver­
transmitter RT-855/UPN -25, control 66PA6024, . 
adapter assembly 66PA6025, and antenna AS-2038/ 
UPN. The receiver-transmitter is an encoder-



transponder that may be operated in either single 
pulse reply mode or code spaced double pulse reply 
mode. The transponder contains a 10-position ro­
tatable switch, 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 a 
Switching circuit to allow remote operation by a 
control located on the cockpit console. The control, 
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 transponder will trans­
mit one reply pulse for each interrogation pulse re­
ceived. When the switch is placed in the DOUBLE 
PULSE pOSition, the transponder will transmit two 
reply pulses for each interrogation pulse received 
except when the transponder CODE SEL switch has 
been preset to position 1. The transponder is pro­
tected by a 1 amp circuit breaker, marked AN/UPN-
25, on the dc essential bus. 

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 to 15 minutes may be 
required under extreme cold conditions. 

To turn system off: 

1. Control selector switch - OFF. 

RADIO SET IAN/ARN-65)(TACAN) •. 

The radio set (TACAN) provides both bearing and 
distance indications to a surface selected navigation 
station. The magnetic bearing of the selected sta­
tion is indicated by the No.2 pOinter on the pilot's 
and copilot's BDHI's and the course deviation in­
dicators. A course to or from the station may be 
set into the couree indicator with the set knob lo­
cated on the lower left-hand side of the indicator. 
The couree .set will appear in an indicating window 
located on the top part of the indicator. Deviation 
from the course will be indicated by the course de­
viation 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 indicator switch, 
located on the couree eelector panel, must be in the 
TACAN pOsition for the course indicators to receive 
information from the ANI 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 
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the set is off. The range to the transmitting station 
is indicated by the distance indicators on the BDHI's. 
On those helicopters equipped with an OMNI naviga­
tion system (VOR-101), the information that is dis­
played on the BDHI's and course indicators, except 
for the range indication on the BDHI's, is dependent 
upon the position of the TACAN/vOR selector switch­
es on the instrument panel. For TACAN informa­
tion to be displayed on both the pilot's and copilot's 
BDHI's and course indicators, the copilot's selector 
switch must be in the TACAN MASTER Jlosition 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 deter­
mined, the indicators will search or rotate in a 
manner that precludes the pilot from deriving im­
proper information from them. The set is controlled 
from a panel, marked TACAN, located on the cock­
pit console. Controls include a three-position func­
tion switch; marked OFF, REC, and T/R, two chan­
nel selector knobs, marked CHAN, and a volume 
control knob marked VOL. When the function switch 
is placed in the REC pOSition, only the receiver op­
erates and only bearings are indicated. When the 
function switch is placed in the T IR pOSition, both 
the receiver and transmitter operate and both bear­
ings and distances are indicated. The set is turned 
off when the function switch is placed in the OFF 
position. The transmitter sends out a pulsed inter­
rogation signal which triggers a reply signal from 
the selected beacon. The set measures the time 
lapse between the interrogation signal and the re-

. ply and converts this into a range indication. Iden­
tification of the selected station is accomplished by 
listening to the call letters received in International 
Morse Code through the intercommunication system 
monitor panel when the push-pull type switch, 
markedTAC is pulled out. The strength of the tone 
signal is adjusted by the volume control knob marked 
VOL. The outer channel selector knob is used to 
set the units. Combination of dial settings from 01 
to 129 may be made. However, the set only operates 
on channels 01 to 126, a total of 126 channels. The 
transmitter operates in a frequency range of 1025 
to 1150 megacycles. The receiver operates in the 
frequency ranges of 962-to 1024 and 1151 to 1213 

. megacycles. The radio set is protected by two cir­
cuit breakers, marked TACAN, one located on the 
dc essential portion of the ac nonessential circuit 
breaker panel and the other on the ac essential cir­
cuit breaker panel. 

NOTE 

In flight, cross-check the TACAN bear­
ing information periodically against other 
navigation eqUipment. ThiS is necessary 
because improperly adjusted or malfunc­
tioning TACAN equipment can result in 
lock-on to false bearing. The error will 
probably be plus or minus 40 degrees, 
but may be any value which is a multiple 
of 40 degrees, and can be either side ot 
the correct bearing. If a false lock-on 
occurs, rechanneling from the selected 
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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 for a 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 TACAN bearing information. 

.adlo Set (TAUN) Op.ratlon. 

To turn the set on: 

1. Function switch - REC. 

NOTE 
Five minutes are required for warmup. 

2. Channel selector knobs - SELECT CHANNEL. 

3. TACAN button (intercommunication system 
monitor panel) - PULL OUT. 

4. Volume control - ADJUST AS NECESSARY. 

I CAUTION I 
No attempt should be made at any time to 
set the CHAN dial below channel 01 or above 
channel 126. 

5. Function switch - T /R. 

To turn the set off: 

1. Function switch - OFF. 

TACAN AN/ARN-118(V) 

The TACAN Navigation Set AN/ARN·118(V) Is a polar 
coordinate navigation system that Is used to determine the 
relative bearing and slant·range distance to a selected 
TACAN station. The selected TACAN station can be a 
ground, shipboard, or airborne station. The ground and 
shipboard TACAN stations are considered surface beacons. 
An airborne station only supplies s1ant·range distance infor· 
mation unless the aircraft Is specially equipped with a bear· 
Ing transmitter and rotating antenna. TACAN Navigation 
Set AN/ARN·l18(V) Is not car.able of transmitting bearing 
Information but does supply s ant·range distance replies wilen 
interrogated. The TACAN Navigation Set has provisions for 
126 X channels and 126 Y channels. The Y channels differ 
from the X channels in pulse spacing. The maximum operat· 
Ing range of the T ACAN Navigation Set Is 390 MN! when the 
selected TACAN station Is a surface beacon and 200 NM! 
·when the selected TACAN station Is an airborne beacon. 
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NOTE 

The Y channels were developed to alleviate 
congestion of the X channels but have not 
yet been iiilplemented In AF ground stations. 
Use of Y channels Is encouraged In alr·to-air 
modes. 

The AN/ARN·118 TACAN Navigation System Is capable of 
providing a continuous Indication of the bearing and distance 
of the airplane from any selected TACAN surface beacon 
located within a IIne·of·slght distance up to 390 nautical 
miles. Bearing Information Is determined by the measure· 
ment of the phase difference between a reference bearing 
signal and a variable signal both transmitted by the surface 
beacon. The set receives power by two circuit breakers, 
marked TACAN, o'1e located on the dc essential portion of 
the ac nonessential circuit breaker panel and the other on 
the ac essential circuit breaker panel. The determining fac· 
tor as to whether TACAN Information will be displayed on 
the No.2 bearing pointers and course Indicators Is the posl. 
tlon of the VOR/TACAN selector switches. The co·pllot 
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 CD! Is slaved to the copilot's 
CD!. The pilot's T()'FROM Indicator will give VOR infor· 
matlon only. 

T ACAN Controls 

Controls for the TACAN systems are located on the cockpit 
console (figure 4·8A). A flve·positlon~ (OFF, REO, T/R, AlA, 
REC, AlA T/R) function switch se.ects the mode of opera· 
tlon. With the function switch in the REC position, only 
bearing Information Is received; with the switch In T IR posi· 
tion, both bearing and range data are received. The AlA 
T/R positions of the switch are the same as the REC and 
T/R pOSitions, except that the TACAN system is transmitting 
and receiving signals to and from a suitably·equipped co· 
operating airplane rather thana ground station. 

NOTE 

The TACAN system can receive both 
distance and bearing Information from 
othersuitably-equipped airplanes but 
can only transmit distance Information. 

The channel selector switch contains a 
bunl-In stop to prevent rotation past the 
nine (9) position on the units (one's) 
digit setting. Do not attempt to override 
the stop. Reverse direction when the 
stop Is reached. 

The channel selector tunes the equipment to any of 126 
frequency channels. The volume control knob varies the 
volume of the audio siguals received from the surface beacon 
and heard through the Intercommunication system. The 
manual self·test pro\lldes a test of the complete T ACAN 

. system except for the antennas. 
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Manual Self·Test of TACAN System 

To Initiate self·test, select a course of 180 degrees, place the 
function switch in the T /R position, and allow 90 seconds 
for warm·up. Depress the test button and observe that the 
indicator illuminates for about one second; and that for 
about seven seconds, the DME flags come into view and the 
bearing pointers indicate 270 degrees. For the next fifteen 
seconds, the flags go out of view, the DME's indicate 000.0 
(±. 0.5), the bearing pointers Indicate 180 (±. 3) degrees, the 
course deviation bar centers to within .±.1/2 dot, and the 
TO·FROM arrow indicates TO. When the seif·test is compiete, 
all indicators return to indications displayed prior to initiation 
of self·test. A fallure 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 mod~, the malfunction is 
isolated to the transmitter section and the bearing Informa· 
tion is valid. 

Bearing and/or distance indications may still 
be present when the TEST lamp is on. Such 
indications could be either partially usable or 
grossly Inaccurate. They shouid be cross· 
checked, using every available means. Be 
prepared for the possibility of TACAN equip· 
ment failure if the TEST lamp Illuminates. 

Automatic Self· Test of TACAN System 

An automatic self·test occurs when the receiver signal be· 
comes unreliabie or the signal is lost, to insure that the 
TACAN system is operating properiy. The results of the 
automatic self·test are the same as for the manual self·test, 
except that the DME flags and the NA V flags remain In 
view. 

Air·to·Air Modes 

AlA TIR Mode 

In the A/A T/R mode, the AN/ARN.118(V) Interrogates a 
cooperating airplane and receives slant range distance infor· 
matlon. If the cooperating airplane has bearing transmitting 
capabilities, bearing Information is also received. Up to five 
airplanes can receive slant range from one cooperating air· 
plane at one time. 

c. Turn the channel selector knobs to the desired 
channel. 

d. TACAN Button (Intercommunication System 
Monitor Panel). PULL OUT. 

e. Volume Control· ADJUST AS NECESSARY. 

To Turn The Set Off 

1. Function Switch· OFF. 

HF COMMUNICATION SYSTEM (HF-l03). 

The HF communication system, HF-l03, provides 
airborne voice communications in the frequency 
range' of 2.0 to 29.999 megacycles. The system is 
a multi-channel Single side 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, LSB and AM; four frequency 
selector knobs; and an r-f gain control knob, marked 
RF SENS. When the mode selector switch is piaced 
in the USB position, a mechanical filter is selected 
which allows only the frequencies on the upper side 
band to pass through the filter. When the mode 
selector switch is placed in the LSB position, a 
mechanical filter is selected that ftlters out the 
upper side band frequencies and allows only the 
lower side band frequencies to 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 car­
rier is reinserted at the filter output. The HF 
button, located on the intercommunication system 
control panel, must be pulled out to receive voice 
communications. The r-f gain control knob, marked 
RF SENS, is used to control the r-f gain of the tranSl 
mitter·receiver. The HF·103 set is protected by two cir· 
cuit breakers, marked HF, one located on the de essen· 
tiai portion of the ac nonessential circuit breaker panel 
and the other located on the ac essential portion of the 
ac nonessential circuit breaker panel. 

HF Communication Syltem Operation. 

AlA Rec Mode To turn the set on: 

In the A/A REC mode only bearing can be received; however, 
the cooperating aircraft must have bearing transmitting capo. 1. Mode selector switch - AS DESIRED. 
billtles. 

In Alr·to·Alr modes, the receiving alrplane must select a 
channel 63 channels above or below the cooperating airplane 
channel. Use of Y channels Is recommended to prevent pos· 
sible DME Interference. AISO

I 
to prevent interference from 

IFF or transponder slgnalsJ se ect Y channeis or select X 
channels between 11 and b8 or 74 and 121. 

Normal Operation of the TACAN. 

a. Place the VOR/TACAN selector switch to the de· 
sired position. 

b. Place the function switch to desired position. Allow 
a 90·second warmup period. ' 
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2. Frequency selector knob - SELECT FRE­
QUENCY. 

3. Transmitter selection (Inter panel) - HF. 

4. HF knob (inter panel) - PULL OUT. 

5. Mike switch - MOMENTARlL Y KEY (walt until 
tuning tone Is nO longer heard). 

6. Volume control - ADJUST. 



To turn the set off: 

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

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

RICIIVING SET (AN/ARN-58) (ILS). 

The receiving set (ILS) combines the instrument 
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landing and marker beacon receiving systems to 
provide complete Instrument landing system (ILS) 
reception for the helicopter. The localizer receiv­
er converts signals into usable indications through 
the pilot's and copilot's course indicators to dis­
play the pOSition of the helicopter with respect to the 
localizer course. The localizer receiver also pow­
ers flag indicators on the course indicators to in­
form the pilot when an unreliable signal is being re­
ceived. The glide slope receivers give the position 
of the helicopter with respect to the glide path. The 
localizer and glide slope receivers Indicate posi­
tion through the course indicators, and the marker 
beacon indicates passage of the helicopter over a 
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marker beacon transmitter, serving either as an a 
airway marker or runway approach marker, by 
aural tones and a green marker beacon light on the 
course indicators. The system receiving 'sets are 
remotely controlled-by a receiver control, marked 
ILS, located on the main console. 'On those'heli­
copters equipped with an OMNI naVigation system 
(VOR-I01), the system receiVing setsare remotely 
controlled through the OMNI navigation system con­
trol panel, marked VHF NAV, located on the cock­
pit console. The system is operated by placing the 
power switch, marked POWER, in the ON position 
and selecting the proper frequency by use of the 
frequency selector knobs. The frequency selector 
knob nearest to the power switch selects the fre­
quency in megacycle increments (tlie 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 
pOint). Localizer information is received, and the 
VOR function is disabled, when a localizer fre­
quency (between lOB. 1 and 111.9 megacycles) has 
beeri 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 frequencyselec­
tor knob, marked FREQ; a power Switch, marked 
POWER and OFF; and a volume control knob, mark­
ed VOL. The frequency selector knob is used to se­
lect the desired localizer frequency. The properly 
paired glide slope frequency is automatically ob­
tained when the desired localizer frequency is selec­
ted. 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 deViation indicator (cm) of the 
course indicator. The cm of the course indicator is 
utilized by the localizer receiver to display the 
position of the helicopter with respect to the localizer 
course. The vol\lme control knob is used to control 
the volume of the aural output of the receiver. The 
AN/ARN-5B is protected by a circuit breaker, mark­
ed ILS, located on the dc essential portion of the ac 
nonessential circuit breaker panel. 

Localizer Receiver Operation. 

The localizer receiver operates in the frequency, 
range of lOB. 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 mod\llated signal to the right of the inbound lo­
calizer course and a 90 cps modulated signal of the 
same frequency to the left of the inbound 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 ther,eceiver 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 
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then differentiated and fed to the (Cm) to show de­
viation from the localiZer course. The push-pull 
type Switch, marked VHF NAV, located on the 
intercommunication system monitor panel, must be 
puli'ed out to receive aural identification. 

Glide Slope Receiver Operation. 

The glide slope receiver operates in the frequency 
in the frequency range of 329.3 to 335.0 megacycles 
arranged into 20 channels. The glide slope trans­
mitter, 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 modulat­
ed signal below the glide slope path for a range of 
apprOximately 15 miles depending on the condition of 
the receiver. When the set is receiving a desired 
frequency, 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 (OSI) 
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 form a 
vertical and horizontal helicopter flight path 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 system, 
and by visual indication of a green marker beacon 
light, located in front of ,the pilot and copilot 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 approx, 
imate 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 intercommunication sys­
tem monitor panel, must be pulled out to receive 
aural identification. The marker beacon receiver is 
on any time the dc essential bus is energized. 

COURSE INDICATOR (TYPICAL). 

Two course indicators (34 and 60, figure 1-14) 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 (CDI) , a glide 
slope indicator (OSI), course and glide slope devia­
tion scales, a heading pOinter, and a TO/FROM 
window. The course,set knob is used to set a course 
in the course selecto'r window. The TO/FROM in­
dicator indicates whether the course selected, if 
intercepted ::m" flown, will take the aircraft to or 
from the naylgational facility. The heading pointer 
indicates the aircraft heading relative to the course 
in the course selector window. When the OMNI 
navigation system (VOR-IOI) is installed, the 



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

course indicator will display VOR/ILS orTACAN 
information. The course indicator will present 
TACAN information when the VOR/TACAN selector 
switch is in the TACAN position. The course indi­
cator will present VOR/ILS Information when the 
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 in­
formation from the J -4 compass, bearing informa­
tion from the radio set (TACAN), and indicates the 
number of degrees that the helicopter heading de­
viates from the course set in the cOurse window. A 
warning flag, marked OFF, located on the course 
deviation indicator, will appear when TACAN sig­
nals are weak, unreliable. or nonexistent. The 
GSI, marked GLIDE SLOPE. receives a signal 
from the glide slope receiver when the course indi­
cator switch is in the VOR MASTER or VOR SLAV­
ED position. The GSI will indicate the position of 
the helicopter with respect to the ILS glide path. 
During localizer receiver operation, the CD! of 
the course indicator displays the position of the 
helicopter with respect to the ILS course. The light, 
marked MARKER, will illuminate to provide visual 
indication of the passage of the helicopter over a 
marker beacon. The two flag indicators, one on the 
CDI and one on the GSI, will appear to inform the 
pilot that an unreliable signal is being received 
during ILS operations. 
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NOTE 

The TO/FROM indicator on the pilot's 
course indicator always presents in­
formation relative to VOR course se­
lections, and the TO/FROM indicator 
on the copilot's course indicator pre­
sents information relative to the TACAN 
course selections regardless of the 
position of the VOR/TACAN selector 
switches. 

NOTE 

The course set knob on. the pilot's 
course indicator always controls VOR 
course selection and the course set 
knob on the copilot's course' indicator 
controls TACAN course selection re­
gardless of the position of the VORl 
TACAN selector switches. 

NOTE 

On helicopters CH-3E m., HH-3E m. and helicopters modified by T. O. 
lH-3-640, to have TACAN indications 
displayed on the pilot's course indica­
tor, the pilot's VOR/TACAN selector 
switch must be in the TACAN SLAVE 
position. 

BEARING-DISTANCE-HEADING INDICATOR 
(BDHI). 
The bearing-distance-heading indicators (27 and 58, 
figure 1-14); located in front of the pilot and copilot 
on the instrument panel, provide .complete steering' 
and distar.ce information. The instrument consists 
of an outer azimuth card, numerically marked in 
30-degree increments with cardinal headings marked 
N, E, S, and W, and linear markings at 5-degree 
increments; a fixed reference index; a pointer, 
marked No.1; a'pointer, marked No.2; and a range 
indicator. The azimuth card, coupled to the J-4 
compass system, rotates in the face of the instru­
ment to indicate the magnetic heading of the helicop­
ter on the scale underneath the fixed reference in­
dex at the top o! the indicator. The No. 1 pointer 
shows the magnetic and relative bearings of trans­
mitting stations, as determined by the direction 
finder sets. The No.2 bearing pointer receives 
signals from the radio set (TACAN) to indicate the 
magnetic bearing of the helicopter to the beacon 
selected on the TACAN set. When the VOR-10l 
OMNI navigation system is installed, the No. 2 
bearing pointer of the pilot's BDIll will indicate the 
magnetic and relative bearings to the VOR station 
whenever the pilot's VOR/TACAN selector switch is 
in the VOR MASTER pOSition, and to the TACAN 
station whenever the VOR/TACAN selector switch is 
in the TACAN SLAVE position. The No.2 bearing 
pointer of the copilot's BDIll will indicate the rela­
tive bearing to the VOR station when the copilot's 
VOR/TACAN selector switch is in the VOR SLAVE 
position, and the TACAN station whenever the 
VOR/TACAN selector switch is in the TACAN 
MASTER position. The range Indicator is connected 
to the radio set (TACAN) and indicates the distance 
from the helicopter to the transmitting station. 

NOTE 

On helicopters CH-3E m', HH-3E m. and those helicopters modified 
by T. O. lH-3-640, 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 VOR/TACAN selector switch 
must be in the TACAN SLAVE posi­
tion. 

SECURE SPEECH KY-28 SYSTEM. 

The secure speech KY -28 system is installed on 
those helicopters modified by T. O. lH-3-557 that 
are equipped with AN/ARC-34B UHF and FM-622A 
FM command sets. 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-3E helicopters. The system 
is operated by placing the master power switch in 
the ON position ,and the mode selector switch in the 
PLAIN pOSition. An amber indicator light on the 



control panel is illuminated when the mode selector 
switch Is in the PLAIN position. The system re­
ceives power from the dc essential bus through a 
circuit breaker, marked KY -28, located on the co­
pilot's circuit breaker panel. 

OMNI NAVIGATION SYSTEM (VOR-10l). 

~ Helicopters CH-3E III ~, HH-3E m ~ , and those 
, helicopters modified by T. O. lH-3-640 are equip­

ped with an OMNI navigation system (VOR-l0l) 
(figure 4-9). The system provides the pilots with 
the capability to select, identify, and maintain a 
predetermined fixed course with reference to both a 
VOR (very high frequency OMNI directional range) 
and a LCL (localizer) ground station. The system 
operates In conjunction with the glide slope and 
marker beacon receiver to provide the helicopter 
with an instrument landing system (ILS). The sys­
tem operates in the frequency range of 108.0 to 
117.9 megacycles. VOR information Is received, 
and the LCL function is disabled, when a VOR 
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frequency (even tenths of a megacycle) has heen se­
lected. LCL information Is received, and the VOR 
function is disabled, when a LCL frequency (odd 
tenths of a megacycle in the frequency range of 
108.1.to 111. 9 megacycles) has been selected. The 
properly paired glide slope frequency is automati­
cally obtained when the desired LCL frequency is 
obtained, and the marker beacon set Is on any time 
the dc essential bus is energized. Deviation inform­
ation is reflected on the course deviation indicator. 
Maguetic and relative hearings are reflected on 
the No.2 hearing pOinter of the BDHI's, depending 
on the mode selected. 

NOTE 

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