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HEATING SYSTEM NOTE & ui

The heatlng system (flgure 4-1) consiats of a fan,

an: internal combustion heater, a pienum chamber,
and ducts which riin along the left and right-hand
mdes of the cargo ¢ompartment and lnto the. pllot’
cOmpartment ;

¥

On HH- 3E EA» or hehcdpters modlﬂmd by T.0.

’ 1H-3-575, the heating system (figure 42 has been

' improved to prov1de more even heat distribution
throughaut the helicopter. The improvements con-
sist primarily of a variable t.empemture control
switch that allows for a greater selected héat range,

'a heater §witch that permits selection of either
automati¢ or manual-modes of op@tatwn, four
strategically located temperature’sensom, and fiber-
glass ducting with both overhéad and floor level
diffusers.

To obtgin. the most afﬁchnt daatnfibmien
of heat, whin operating i extreme cald
weather condlitions, the Uppey tight heat
diffaser at ation 280 shouldbe closed.
When ventilating the cabin, ﬂm diﬂ!unsr
should mmﬂp mmn :

The heater has o Quhput of 200.0@0 BTUs. The'
heater unit, lacatad overhead in the aft end of the
cargo compartmant ghove the ofi Yamp, operates

..on fuel pumped from th& mm fiuel tank to the
- heater fusl pump and ¢
~ unit where it is ignited by an |
. ignitor plug operates mme" ly en curment from

. the dc essential bug, bioosted hy the hester ignition
_ unit mounted in the heater compartment. A fan:

mlvé to the hester
itoy plug. The -

draws air into the heater intake port, located aft of
the aft ramp on the bottom of the tail pylon, and
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then through a heat exchanger unit surrounding
the combustion unit. Heated air is then forced into
the plenum chamber and the heater ducts. The fan
also supplies air to the heater combustion chamber.
The heating system is energized by the dc essential
bus and is protected by a circuit breaker, marked
CABIN HEAT CONT, located on the overhead dc
circuit breaker panel. Fuel consumption of the
heater unit when operating continuously in the
HIGH position is 1.2 gallons (8 pounds) per hour.

HEATER SWITCH.

On helicopters prior to HH-3E not modified
by T.O. 1H-3-575, the heating system is operated -

by a switch, marked CABIN HEATER, with mark-
ed positions LOW, OFF, and HIGH, located on the
overhead switch panel (figure 1-13). The heater
switch controls the heater fuel pump and cycling -
valve and the ignition unit. When the swit¢h:is in
the LOW position, the heater will maintain a temp-
erature of approximately 65.6°C in the ducts.
When the switch is in the HIGH position, the heat-

er will automatically maintain a temperature of ap-, "' -

proximately 140.6°C in the ducts. An overheat
heat in the plenum chamber rises to 176.7°C.

On HH-3E EH» or helicopters modified by T.0.
1H-3-575, the heating system:is controlled by a
heater switch and a temperature control switch, lo-
cated on the overhead switch panel under the head-
ing CABIN HEATER. The heater switch, with
marked positions AUTO, OFF and MANUAL is
used to put the heating system into operation by

selecting either the manual or antomatic modes of ~

operation, The MANUAL pos1t10n isused as a
backup if the automatic feature should fail, When
placed in the MANUALposition, the heater oytput
will increase until'a temperature of 176, 70(;919
realized in the plenum chamber. A cycling switch,
located in the plenum chamber, will then majntain
the 176.7°C temperature by turning the heater on
and off. To maintain lower temperatures, it will be
necesgary to manually turn the heater on and off
by placing the switch in the MANUAL or OFF
position. The switch is placed in the AUTO posi-
tion and used in conjunction with the temperature
control switch to select the automatic feature., The
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SWITCH

temperature control switch, with marked positions
OFF and HI is rotated out of the OFF position and ‘
toward the HI position to select a desired heat level.
When reached, the temperature controller will
automatically maintain the selected heat level. An

-overheat switch will shut off the heater if for any ‘

reason the plenum chamber rises to 204.4°C.

On all helicopters, the heatér caution light, marked
HEATER, located on the caution panel, will illumi-
nate and the heater will automatlca]ly shut off if:

the heater blower should fail, there is no ignition ‘
45 seconds after the heater has been turned on, the
heater flame goes out. ‘after ignition, or an overheat
condltlon ‘occurs, Thef cau,tlon light will flash mo-
mentanly whenever £he Heater is turned on.

CARGO COM_PARTMENT HEATER FAN

‘e _,"-" -

-'5The cargo compartment heater fan switch, marked
CABIN HEATER, located on the overhead switch ‘
-+ ‘pane] (figure-1-13), has marked positions NORM
and VENT;, The switch controls a relay connecting
Yt . power fnom the ac essential bus to the heater fan
switch will shut off the heater if for any reason the '/,

{blower)‘iocated in the heater air intake duct. The
sw1tch and fan cantrol circuit is energized by the ‘
de essent1al bus and is protected by a circuit break-

er, marked CABIN HEAT VEN T, located on the
overhead dc circuit breaker panel. The fan is pro-
tected by circuit breakers marked CABIN HEAT-

--ER BLOWER, located on the ac essential bus cir-
= cuit breaker panel. When the heater switch is in the

NORM position, 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 pllot and cargo compa.rt-

ments.

"On HH-3E FEA» or those helicopters modified by

T.0, 1H-3-575, the: hea,jser fan switch is ma.rked
VENT and has marked‘pdswlons NORM and GN ‘

. When the switch is in the N(bRM ‘position, the tfan

operates in conjunctlor;, with the heatingugyst,bm :
When placed in the ONjpositiop, wiﬁﬁﬁfut»opg ating
the heater switch, the fan will force Yiside-al .
through the heating sy em and veni;i? te_the ‘hfh- I
copter. wode ]




VENTILATING SYSTEM.

Some helicopters are equipped with a vent system
that utilizes an adapter tube which replaces the

combustion heater during warm weather operation.

The adapter tube ventilates the pilot’s and cargo
compartments. The vent blower will be utilized to
defog the pilot’s and copilot’s windshield panels.
The vent blower is powered from the ac essential
bus through circuit breakers marked CABIN
BLOWER, located on the overhead circuit breaker
panel. The vent blower is controlled by a switch on
the overhead switch panel, marked CABIN VENT
NORM, which is powered from the de essential
bus-and protected 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.

HEATING AND VENTILATING DIFFUSERS.

Heating and ventilating dlffusers 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
compartment near the floor. These four diffusers
are of the round, adjustable nozzle, air vent type.
The open end of the nozzle has a knytrled ring
which can be tumned to control the flow of air
from full open to closed. It is possible to direct the
flow of air coming into the pilot’s compartment by
taking the adjustable nozzle and moving it about,
The two remaining diffusers are of. the reg;ster type
and are located on the compartment floor below .
the tail rotor pedals. There are twelve d1ffusers in.
the cargo compartment, seven in the left-hand duct
and five in the right-hand duct. Knobs, marked
OPEN, are used to regulate the flow of air through
the diffusers. The ducts are stenciled with opera-
ting instructions above each diffuser. TURN KNOB
FOR VOLUME CONTROL and PULL CENTER
VANE DOWN FOR DIRECTIONAL CONTROL

On HH-3E .> or those helicopters modified by
T.O. 1H-3-676, there are four diffusers located in
the pilot’s compartment-and thirteen in the cargo
compartment. The pilot’s.compartment has ohe -
each located above and behind the pilot and co-
pilot and one each on the floor under and forward-
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of the pilot’s and copilot’s seats. The cargo com-
partment has six diffusers from the right-hand

" heater duct and seven from the left-hand heater

duct. Three of the six diffusers from the right-hand
heater duct are at head level and the other three
are at floor level, Two of the seven diffusers from
the left-hand heater duct are at head level and the
other five are at floor level.

HEATER OPERATION (HELICOPTERS PRIOR
TO HH-3E NOT MODIFIED BY T.O.
TH-3-575). ' ‘

1. Heater fan switch — NORM.
2. Heater switch — HIGH OR LOW.

3. Heater diffusers — ADJUST AS DESIRED.

HEATER OPERATION (HH-3E OR HELLI-
COPTERS MODIFIED 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 henter is shut off by moving the heat-
- er swit¢h to OFF.The fan will continue
“to opetate after the heater is shut off un-
- til the temperature in the plenum chamber
~drops to 49°C. If the temperature in the
* plenum chamiber should rise to 49°C
- during hot weather, the fan will begin to
operate whenever-the ac and dc essentlal
buses are actlvated '

ANTLICING SYSTEMS.,

The anti-icing systems provide anti-ice profectlon
for the engines and engine air inlet ducts, the wmd-
shlelds and the pltot heads.

s
-
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} CAUTION 1

Icing may be expected_ when tempera-

ture is 100C or below with high rela-

tive humidity, visible moisture, flight

in clouds or in close proximity of these
phenomena. Ensure the engine and pitot -
anti-icing systems are turned on before
icing conditions are encountered. When
operating in these conditions, extreme . _
caution should be exercised to avoid i lce .
bulldup, evidenced by icing of windshield .
wipers, antennas, ete, Failure of the en-
gine anti-ice valve to open will not be in-
dicated by the caution or advrsory panel.

'NOTE

When the outside air temperature is below
—189C, there is no way of determining
-if the system is working other than the
charnge in T5 and torqué. " ‘

ENGINE AIR INLET ANTI-ICING SYSTEM
(CH-3E AND HH-3E HELICOPTERS). .

The engine air 1n1et ducts are anti-iced by thermal
electrical resistance elements, embedded in the
epoxy glass lining, and the oil tank mounting ring
is anti-iced by a heating element (thermal electric
boot} that is interconnected with the inlet duct
heating elements. Electrical current is applied to
the heating 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 85°C and 90°C, depending on am-
bient conditions. The engine inlet anti-icing should
be turned on when operatmg under weather condi-
tions which may result in the formatlon of ice that
could be ingested into the compressor with subse-
quent loss of engine power or engine failure. Anti-
icing caution lights, marked NO. 1 INLET ANTI-
ICE and NO. 2 INLET ANTI-ICE, respectively, il-
luminate when the air inlet duct temperature drops
to 87.8°C or below with the engine anti- -ice .
sw1tches in the ON p051t10n The engine a,ntl-lce
switches, located on the overhead switch panel ,
(figure 1-13), are used to turn the system on. If the
free air temperature is —18°C or below, and the
engine anti-ice switches have been turned on, the

46

caution lights will illuminate to indicate that elec-
trical heating is not sufficient to raise the inlet
temperature at the sensor to 37.8°C which is the
temperature necessary to ensure that ice does not -
form in the inlet duct, If the free air temperature
is —18°C or above, and the anti-icing system is on,
1llum1nat10n of the caution lights indicates the pos-
sibility of system failure. However, under certain
conditions of high speed and high, power settings,
the caution lights may illuminate when the OATis
as high as —5°C without a malfunction. If the en-
gine inlet anti-ice caution light should illuminate in
flight at temperatures above —10°C, reduce engine
speed to 80% Ng on the affected engine and air-
speed to approximately 'LO_KIAugss If the
light does not go out, system failure is indicated,

If the system is found to be operational (cautlon
light out during power reduction), reduced power
should be maintained to keep the caution light off
while operating in’ icing conditions or icing condi-
tions should be avoided. If the caution light does
not go out during power reduction, system failure
could be indicated and mission termination should
be considered. 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 mcrease as adequate
anti-icing capability ‘is not avaﬂable At 'the lower
temperatures wheére this may occur, icing condi-
tions are not usually encOuntered due to'lack of
liquid'moistite in the'air, At tempetatures above
—189C 'the light should not illaminate dunng '
ground operation Thié s;fstem receives power from
the ac essential bus through circuit breakers that
are marked ENGINE INLET ANTI:ICE and are lo-
catéd on the ac ‘egsenitial bus cu'cult breaker panel.
A thermal switch, 1ocated in the air inlet duct,
closes to permit power from the dc essential bus to
111um1nate the ant1 -ice cautron lights.

ENG-INE ANTI-ICING SYSTEM

The engme starter fairing, the 1n1et gu1de vanes,
and the top (12 o’clock), right (3 o ‘clock), and left
(9 o’clock) struts of the front frames of each en-
gine are anti-iced by diverting engine tenth-stage
compressor air to heat them. The bottom (6
o’clock) struf, is. contmuously heated by scavenge
oil from the No, 1 bearing area, The oil tank nng,
electrically interconnected with the engine air-in- -
take duct contains a heating element. Actuating
the engine anti-ice switches, located on the over- .

- head switch panel (figure 1-13), deenergizes the



engine mounted solenoid valve to the open posi-
tion 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 deenergized, dc power
from the essential bus energizes lights on the ad-
visory panel, marked #1 ENG ANTI-ICE ON and
#2 ENG ANTLICE ON. The engine anti-icing sys-
tem is turned on simultaneously with the engine
air inlet anti-icing system.

NOTE

If the anti-ice solenoid valve has opened
(deenergized) due to electrical failure, the
advisory light will not illuminate and maxi-
mum power available will be reduced by
approximately 4%. .

Engme Anti-ice Switches {CH-3E and HH-3E
Helicopters).

Two engine anti-ice sw1tches, marked ENGINE
ANTI-ICE 1 and 2, with marked positions OFF
and ON, are located on the overhead switch panel
(flgure 1-13). The ON position of the switch ener-
gizes 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 transpar-
ent electrically resistant film on the inner surface
of the outer pane of the windshield. The wind-
shield anti-icing system consists of the special
windshields, a windshield anti-ice controller, trans-
formers, and a switch located on the overhead
switch panel. The windshield anti-icing system also
serves to defog the windshield. The windshield
anti-icing system operates on alternatmg current
from the ac essential bus and is protected by cir-
cuit breakers, marked WINDSHIELD ANTI- ICE,
PILOT, and COPILOT, located on the ac essential
circuit breaker panel. The windshield anti-icing
control switch operates on direct current from the
essential bus and is protected by a circuit breaker,
marked WINDSHIELD ANTI-ICE, on the overhead
dc circuit breaker panel

T.0. 1H-3(C)E-1

NOTE

The windshield anti-ice should be on at all
temperatures below 5°C when visible
moisture is present. When operating in

dry snow, the system should be tumed off.

Windshield Anti-lce Switch.

The windshield anti-ice switch, marked WIND-
SHIELD ANTI-ICE, with marked positions LOW,
OFF, and HIGH, is located on the overhead switch
panel (figure 1-13). When placed in the LOW posi-
tion, the windshield controller is energized, current
heats the windshield, and the low temperature set-
ting is used for 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 temper-

ature of —18°C
; ‘CAUTION }:

The windshield anti-ice switches should be
placed in the LOW position before going to
the HIGH position to avoid the possibility

- of glass cracking due to sudden change in
temperatures. Normally, the use of the
HIGH position is not requlred except at
very low outside temperature when ice

_ cannot be removed by the LOW pos:tlon

Wlndshaeld Defpggar o

On m,odel CH~3E/HH—3E hehcopters w1th wmd

- ghield ‘defoggqr system ingtalled, the system con-

sists of ducts; defroster.units, adapters.and attach-
ing 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 defroster units to du.'ect air onto the wind-
shleld

PITOT HEATEns :

A pltot heater sw1tch marked PITOT HEAT, with
marked positions ON and OFTF, is located on the
overhead switch panel (figure 1-13). When placed
in the ON position, an electric heater in each pitot
head is tumed on to prevent ice formation in the
pitot head. Each pitot heater operates from the d¢

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

NOTE

Pitot heaters should be turmed on when
operating in visible moisture,

COMMUNICATION AND ASSOCI-
ATED ELECTRONIC EQUIPMENT.

The communication equipment, with the excep-
tion of a backup UHF command set installed on
CH-3E helicopters not modified by T.0. 1H-3(C)C-
532 that is designated UHF-2 (AN/ARC-108), is
remotely controlled through individual control
panels, located on the cockpit console (figures
1-17 and 1-18), and the pilot’s and copilot’s con-
gsoles in the pilot’s compartment. The UHF-2 re-
ceiver-transmitter, when installed, is mounted on
and controlled by a panel on the cockpit console.
Figure 4-3 lists the communication and associated
electronic equipment installed, together with. their
operational characteristics and the location of con-
trols. Except for the radio control panels, all radio
equipment, including receivers, transmitters, ampli-
fiers and dynamotors, is located in the electronics
compartment or on electronic shelves, located be-
hind the copilot. All radios except the HF-103, op-
erate on 28-volt direct current from the dc esgential
bus. Some associated electronic equipment operates
on alternating current from the ac essential bus, Mas-
- ter control over the direct current operating equip-
ment is provided by two circuit breakers, marked
RADIO, 1-BUS-2, located on the overhead dc cir-
cuit breaker panhel. Indicators used in conjunction
with the navigation sets are located on'the instru-
ment panel. Intercommunication control panels are
provided for the crewmember in the cargo compart-
ment at the forward bulkhead and above the ramp.
Those helicopters equipped with armament configu-
ration have an additional intercommuniction con-
" trol panel provided on the left forward side of the
cargo compartment wall. A HOT MIKE switch, lo-
cated aft of the personnel door, is used during
hoisting operations to allow the crewman freedom
of both hands while maintaining continuous con-
versation with the pilot. Left of the hot mike
switch is UHF VOL control knob. The UHF vol-
ume control knob permits the crewman to monitor

4-8 Changa 1

UHF communication. Each crewman’s station con-
trol panel is provided with a receptacle for a port-
able cord that contains an ICS button and a head-
set jack receptacle, The 30-foot portable walk-
around cord may also. be used in the two external
ICS receptacles found on the right-hand side of the
helicopter, one located forward of the personnel
door, and the other aft. The 30-foot cord allows

a crewman to communicate with the pilot during
engine starting or while taxiing. The location of all
antennas is shown in figure 4-4,

RADIO CIRCUIT BREAKER PANELS.

The radio circuit breaker panels (figure 1-39) are
accesgible to the crew during flight operations, and
all circuit breakers may be reset by pushing them
in. Radio circuit breakers are located on the over-
head circuit breaker panels in the pilot’s compart-
ment. The direct current operating circuits, each
protected by an appropriately marked circuit
breaker, are connected to the helicopter’s 28-volt
direct current power supply system through the
radio master circuit breakers. The alternating cur-
rent operating circuit, each protected by an appro-
priately marked circuit breaker, are connected di-
rectly to the helicopter’s alternating current power
supply system and are continuously energized.
Both power sources must be operating for the com-
munication and associated electronic equipment to
be fully operative.

OPERATING CONTROLS.

A spnng loaded microphone trigger switch, marked
ICS-RADIO, located on the pilot’s and copilot’s
cyclic stlck grips, connects the respective micro-
phone to the radio’ transmmsmn circuit when held
in the RADIO position, and to the interphone
transmlsmon circuit when held in the ICS position.
Headset mlcrophones are located at each intercom-
munication station for reception and transmission
over the channels covered at the individual stations.
Transmission is accomplished by depressing the
ICS button located on the portable cord of the
pendant. The individual control panels receive elec-
trical power from the dc essential bus through cir-
cuit breakers, under the general heading ICS and
marked PILOT, COPILOT, CREW, and RAMP, lo-
cated on the dc essential bus portion’ ‘of the 46 non-
essential circuit breaker panel.



TYPE -

Intercommuni-
cation system

. Public address
system

Loudhafler
gystem

UHF command
set

UHF command
set

UHF command
set

Backup UHF
command set

FM command
set

VHF command
set

Direction
finder

Automatic
direction
finder

Radio set -
_(TACAN)
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COMMUNICATION AND ASSOCIATED ELECTRONIC EQUIPMENT TABLE

DESIGNATION

- AN/AIC-18

AN/AIC-13

AN/UIH-5
AN/ARC-34B

AN/ARC-34C

AN/ARC-
164(V)
aireraft mod-.
ified by TCTO
1H-3-674)

AN/ARC-108

AN/ARN-59 .

AN/ARN-65 -

FUNCTION

Intercommuni-
cation of crew
and simplified
control over
communication
equipment

One~way voice
communication

One-way volce
communication

Two-\#ay volce
communication

Two-way volce
communication

Two-~way voice

- communiecation

Two-way volce
communication

Two-way voice
communication

Two-way voice

communication

‘Direction
< oofinding -~

Automatic di~
rection finding

Bearing and
distance of -

navigation

station .-

‘ﬁx\%m—-

PRIMARY"
OPERATOR

Crew-
members

Pilot and
copilot

Pilot co-
pilot and
crewman

Pilot and
copilot

Pllot and
copil,o_t

Pilot and
copilot

Pilot and
copllot

Pilot and
copilot

Pilot and
copilot

‘Pllot and

~ copllot

Pllot and : ..

copilot

Pllotand -

copilot

18 - 16/

. Lifie 'uf

RANGE

" Interior of |

helicopter

Interior and

immediate
exterior of
helicopter

10 to 5000
feet

Line of
sight

Line of
sight

Line of
sight =

Line of

sight .

Line of
gight

Line of

. sight

Line of
sight

Depends. on

~¢onditiens - -

ST
e

sight _

TR

S TR

‘:Tac

LOCATION OF CONTROL

(1) Pilot ~ control and monitor
panels on cockpit console

(2) Copilot - control and moni-
tor panels on cockpit console
(3) Crew - intercommunication
station control panels in fwd
and aft end of cargo compart-
‘ment. Left forward cabin com-
partment wall for- armament

" configuration

Pilot's console and intercom
control panel

Cockpit console, pilot's console
and right forward cargo com-
partment station

UHF paxiel on cockpit console

" and intercommunication system
~control panel

UHF panel .on cockpit console

. and intercommunication system

control panel

UHF panel on cockpit console
and iptercommunication system
control panel

. Backup. UHF panel on cockpit

console and intercommunica-

" tion system control panel

FM panel on cockpit console
and intercommunication system
control panel

VHF panel on cockpit console
and intercommunication system
control panel

UHF or backup UHF panels on
cockpit console and intercom-
munication system control panel

" ADF panel on cockpit console
-and Intercommunication system
- monitor pa.nel :

panel on: cockpit cogsole
terdtimmur_n_lcatidn system

*inonﬂ:or pa.nel

Figure 4-3. Communication and Associated Electronic Equipment Teble { Typical) (Sheet 1 6f 2)
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TYPE

HF communi~

cation syqtem_

IFF,
IFF

Altimeter,
electronic

Altimeter,
electronic

Navigation
set, radar

OMNI navi-
gation 8ys-
tem

Secure
speech’
system

Radar
Transponder

W‘M
wARNIWL

sIsTe™ g o V)4

The AN/AIC 18 1ntercommumcat10n systen'l is m-
stalled to provide communication between the vari-
ous crewmembers. The intercommunication:system: - -
also ties together the audio channels of the com-
munication and associated électronic equipment to .
provide simplified control and simultangous opera- .

COMMUNICATION AND ASSOCIATED ELECTRONIC EQUIPMENT TABLE (Cont)

DESIGNATION
HF-103

AN/APx-4é '

AN/APX-64
AN/APN-150
AN/APN-1%1"

AN/APN-175
v

'VOR-101

FUNCTION

- Two-way voice

communication

Identification

Identification

Altitude over
terrain

_ Altitude over

terrain

Current position
and bearing and
distance to des-

tination

Select, identify
and maintain

" predetermined

KY-28

AN/UPN-25

A'%M_-Je

-3, Communica

fixed course

Secure

" speech

Receive pulsed

interrogations
and transamit
amplified,

pulsed replies
OETELTS RAONAR
EMITTERS

.....

tion, The system is controlled through identical

intercommunication system coritrol and monitor

panels, provided for the pilot and copilot, and
identical intercommunication station control

410

PRIMARY
OPERATOR

Coplilot

Pllot and
copilot

Pilot and
copilot

Pilot and
copilot

" Pilot and
copilot

Pilot and
copilot

-Pilot and
copilot

"Pilot
and
copilot

Pilot and
copilot

piLorAavg

Cofrtor

RANGE
Depends on
conditions
Line of -
sight

Line of '
sight

0 to 1000
feet

0.to 5000
feet

15 to 30, 000
feet

Line of

- sight

- Line of

gight

LOCATION -OF CONTROL

HF panel on copilot's congole. -
and intercommunication system
control panel.

IFF panel on cockpit console

IFF panel on cockpit console

ON/ALT switch on pilot's indi-
cator

Switch located on indicator

Control indxcator panel on cock~
pit console

VHF NAYV on cockpit console
and VOR/TACAN selector
switches on instrument panel

Control on coékpit
console on pilet's
console

Approximate center of cockp1t :
console

dov TRIL. UM LT DA/
Qock i CowdoL &

tion and Associated Electronic Equipment Table (Typical) (Sheet 2 of 2)

panels prov1ded for the flight engineer and person- "

..;;nel in the caygp, sompartmgent; Qn: helicoptem

/yaquipped withasmuiment con 1guration, aleft
gunner’s station has been added

€¥
NOTE '

Whan conqg@ted to mﬂpﬂ@tive extemal -
ICS: n@cept.agle, remote rear ramp. Opera-

tor disahiles rear ramp operator’s ICS
station and forward remote operator.
disables thg jump seat ICS station.
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1

AN/ARN-68 GLIDE SLOPE

2, AN/ARN58 LOCALIZER {BOTH SIDES) HELICOPTERS
NOT MODIFIED BY T.0. 1H-3-563}. VOR-101 OMN|
NAVIGATION SYSTEM (BOTH SIDES) CH-3E AND
HH-3E HELICOPTERS OR MODIFIED BY T.0. 1H-3-653)

3. AN/ARC-34B UHF COMMAND SET (HELICOPTERS
NOT MODIFIED BY T.O. 1H-3-631) AN/APX-84 |FF
TRANSPONDER {HELICOPTERS MODIFIED BY.
“T.0, 1H:3.831),

4. "AN/ARNS® LF/ADF RADIO COMPASS tLOOPJ

5. AN/ARC.34B.UHF COMMAND SET (HELICOPTEHS
MODIFIED-BY T.0. 1H-3-831).

8.  AN/UPN:Z6'RADAR TRANSPONDER

“VHF-101:VHF-RADIO

~J

: T.0. 1H-3{C)E-1

A

H ' 10

8.  AN/ARN.6B MARKER BEACON =~
10.  HF-103§SB HF RADIO .
11, AN/APN-176 (V) DOPPLER
12, AN/APX-84 IFF TRANSPONDER [HELICOPTERS
MODIFIED BY T.0, 1H.3.631}
13.  ARN-B3 LF ADF RADIO COMPASS (SENSE)
14, AN/ARN.66 TACAN
16.  AN/ARA.26'UHF DIRECTION FINDER GROUP
18. . AN/APN-150 {TRANSMITTER} ALTIMETER PRIOR
-+ TO HH3EEFINOT MODIFIED BY T.0, 1H-3-611
17. AN/APN-150 (RECEIVER) ALTIMETER PRIOR TO
HH3E NOT MODIFIED BY T.0. 1H-3.611
18.  AN/APN:171 RADAR ALTIMETER ANTENNAS
{BOTH SIDES] HH-3E[F] » OR MODIFIED BY

8.  AN/ARC.44'FM ANTENNA AND COUPLER (HELICOPTERS T.0. H-3.811
PRIOR 10 HH-3EFINOT MODIFIED BY T,0, 1H-3-866
FM-562A ANTENNA AND COUPLER (HELICOPTERS HH.3E
[EloR MODIFIED BY 7.0, 1H-3.666 :
| S€¢ 1S =16l
Figure 44, Antennas

lntercommuni'
Panels. :

tmnSystem pdntrol And Monitor

The piio‘t 8 1ntercommun1cat10n system (figure
on the cockplt console. Both the pilot’s and co-
pilot’s: 1ntercommunlca,t10n system control and
monitor panels are identically. marked and oper-
ate in the same manner. The.intercommunication
system control panels, marked INTER, contain a
transmltter selector switch, eight push-pull type
control smtches a momentary press-type CALL
switch, and a vqume control knob, The transmit-
ter selector sw1t.ch has marked' posmons INT,
UHF-1; HF, VHF, UHF-2 and PA that selects
communication: systems through which it is pos-
sible to transmit and receive from the helicopter.
On those helicopters equipped with the FM-622A

radio set in heu of the AN/ARC-IOB backup VHF

to read FM. The two push-pull typ“. W
ma.rked TALK and LISTEN umi ' he gerrb

sw1tches must be pulled out to
over the HOT MIC lines, The I‘f@ ;
g. ox swntch is
in the INT or PA position. Thé o 1entary pres

gency call operatlon by 1solat1n all radi receivers
rom the intercommunication systém and putting‘
all other intercommunication stations il divect -
contact with the calling station. The volume con-
trol, marked VOL, controls the volume level for

411
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Figure 4-5. Pilot’s and Copilot's Intercommunication Systemn (Typical}

HELICOFTERS MODIFIED
BY T O 1H-3{CyC-532
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all audio signals that pass through its intercom-
munication station. The intercommunication sys-
tem monitor panel, marked RADIO, consists of
eight push-pull type sw1tches but. only four are
used. The four that are in use, marked ADF, TAC,
VHF NAV, and MKR BCN, provide separate vol-
ume for each channel to enable the pilot to moni-

tor navigational systems which havé output signals - L

in the audio range. Identical intercommunication
station control panels (figure 4-6) are located in

the forward cargo compartment near the personnel N

door, in the aft cargo compartment, and the left
forward cargo compartment wall for those helicop-
ters equipped with'armament configuration. These
control 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 commumcatlon with-all other intercom-
munication stations: and all'radio receivers are iso-
lated from-the intercommunication system. The
VOL switch: regulates ithe valume of intercom-
munication syster signals coming into the station.
The forward station (station No. 2) has an addi-
tional control panel containing a hot mike switch
and a UHF volume control knob. The switch,
marked HOT MIKE, enables the hoist operator to
maintain, as requn'ed -continuous conversation
with the pllot through the AIC-18 intercommuni-
cation system. The hot mike switch allows the
hoist operator, freedom of both hands for hoist
operations and other related necessary functions
during rescue hoi éniployment. The UHF volume
control knob, marked: UHF VOL, enables the crew:
member at statlon 2 to ‘monitor UHF communica-
tions. On HH-3E.hel eopters Serial Nos. AF69-
5811 and subsequent; the three cabin crew inter-

- phone stations are equipped with an additional

radio monitor panel marked RAD qons;stm of

eight push- pull comb1nat1on sw' chi

FM radio, the cabm crew 1nterphone< akd’
equipped with similar radio monitor panels but the
four push-pull switches are marked UHF3, UHF9,
VHF and HF (see figure 4-6). On those modified
helicopters equipped with FM radio, the.four push
pull switches are marked UHF, VHF, FM, and HF.
Those helicopters equipped with a loudhailer sys-
tem have a selector switch, marked EXTERNAL

il

T.0. 1H-3(C)E-1

PA, with marked positions ICS and LOUDHAILER,
located forward of the personnel door openmg

* The swilch must be in the ICS position for the

crewman at station 2 to use the mtercommumca-
- tion; system. There are two outside receptacles for

- the ground crew to communicate w1th the pilot
“*‘or-crew.inside the helicopter during startmg or car-
g loading. One receptacle is located below the
L p:lot & window and the other is: adja(:ent to the .
- ramp. 1t is not possible to monitor radio systems
“overtheintercommunication statron control pan-

els. Headset microphones are located ‘at each inter-
communication station for reception arid trans-
mission over the channels covered at the 1nd1v1d-
ual stations. Transmission is accomplished by de-
pressing the ICS button located 'on the pendant.
The individual control panels receive electrical

- power from the dc essential bus through eircuit

breakers, under the general headmg ICS. marked
PILOT, COPILOT, CREW, and RAMP, locatJed on

" the dc essential circuit breaker panel

PUBLIC ADDRESS SYSTEM (AN/AIC-13).

The public address system AN/AIC-13 (figure 4-7)
provides_-transmission to two loudspeakers, one lo-
cated in the forward cargo compartment and the
othier under the tail pylon. The system.is: control—
led through a control panel, marked PA, located on
the cockpit console, Speech can be supplied. to the

‘system through the pilot’s and copilot’s micro-
. photes. D1fferetgt loudspeaker combinations. can be

seleeted«hy 4 Yotary switch located on the control

-panel To transmit on the PA system, select PA on

the pllot’s or copilot’s INTER panel and depress

o the radio button on ;t,he pilot’s or copilot’s cyclic
*“ stick. To rgeeivein the' headsets, pull out the but-

ton ma.rl;:ed PA. There is a loudSpeaker gain control
switch located at the rear of the cargo compa.rt-
ment on the right side. Placmg the switch in‘the in-
creagé or decrease position: will cause the VOL
knob on the PA panel to rotate and CQntrol loud-
speaker volume. ; e o

Public Address System C:oﬁ;t_‘,ro.l:fllfaﬁ'é'i';_i;_

413"
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HOT mMIKE

CREWMAN'S HEADSET
AND MICROPHONE

CREWMAN'S UHF VOLUME CONTROL
KNOB AND HOT MIKE SWITCH

WINCH OPERATOR'S PANEL
LOCATED ABOVE FWD RAMP

*CREWMAN'S STATION NO. 3
ICS CONTROL PANEL

PXTEWYAL Ha { )

L LER O

AFT EXTERNAL ICS

RECEPTACLES CREWMAN'S ICS AND
LOUDHAILER
SELECTOR SWITCH
CREWMAN'S STATION NO. 1
ICS CONTROL PANEL FWD EXTERNAL ICS
RECEPTACLES
NOTE
. CREWMAN‘S STATION NO. 2
ITEMS MARKED * ARE INSTALLED ON cH-3E [ ) HOIST OPERATOR'S PANEL

ICS CONTROL PANEL
LOCATED RH SIDE OF PERSONAL DOOR

Figure 4-6, Crewman’s Intercommunication (1CS) Stations (Typical) (Sheet T of 3}

L-3DE-HL 0L



SLy

6

***"CREWMAN'S STATION NO. 3
RADIO MONITOR PANEL

CREWMAN'S HEADSET
AND MICROPHONE

WINCH OPERATOR'S PANEL
LOCATED ABOVE FWD RAMP

AFT EXTERNAL
ICS RECEPTACLES

CREWMAN'S ICS AND
LOUDHAILER SELECTOR
SWITCH

***CREWMAN'S STATION NO. 1 AND NO. 2
RADIO MONITOR PANEL

FWD EXTERNAL ICS

NOTE RECEPTACLES

ITEM MARKED * ARE INSTALLED ON CH=3E
AND HH-3E [

{TEMS MARKED *** INSTALLED ON

HH-3E HELICOPTERS NOS. AF 655811 "CREWMAN'S STATION HOIST OPERATOR'S PANEL
AND SUBSEQUENT 1CS CONTROL PANEL LOCATED RH SIDE OF PERSONAL DOOR

Figure 4-6. Crewman’s Intercommunication (/CS) Stations {Typical) (Sheet 2 of 3)
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hovering and audible transmissions up to 2500 feet
y Iateral dlstance wh11e at an altltude of 500 feet.

: ent p
assembly to be: manu y: rﬁtate
Qsmon outslde the ca’bm door

HELICOPTERS NOT EQUIPPED WITH FM RADIO
Radio Monitor Panels

mounted in such a manner as to be re
s edor mstalled Lhe system recejves p
e 'glc essentil Tpuswand is’ protected by

ead_cn:cult breaker pa.nel

i Loudha:ler Controls

! 'The. loudha;ler controls Sonsist, of admtrol panel, .
-~ loe 1°the pilBt’s console, a switch panel,
- mounted ‘on the nght* side of the' ‘cargo. compart- 2 ‘
Inen‘t forWarcI of the’ personnelndoot",i, dian ;amph-
-fiex; mounted en thé right side of the errtrance te:
 -the pllot 8 compartment The control panel con-
" tains a’power switch, marked' LOUDHAILER with
marked positions POWER and OFF, and a selec’ ‘

'o"1t10n when: usmg ‘
‘ Speaker-selector '

BOTH When.t
AFT pos1t10n ice transmigsior
thrqu_gh the spea’ etedl;

leate p‘g . tor switch that has marked positions INTERNAL
placed in the BOLE -,pOSLtion, voice transmission is ; PAand EXTERNAL PA, Placmg the power switch
heard through beth speakers. The power switch, . " in the POWER position energizes the system. The
marked PWR ON, provides, power to.the public ad- « 'selector switch is pldééd.in the EXTERNAL PA
dress system. The volume: 66 ik V‘Q.L sets ' position to select the loudhaﬂer system and in the

the output level of the entj
The public address systém'y
from the dc essential bus
cuit breaker, marked PA,
tial bus portion of the ac q
breaker panel.

ystem. INTERNAL PA system to select the AIC-13 public
E address'system, The sw1tch panel marked EXTER-
a cir- NALPA, with marked: pos:tlons 1C8 and LOUD-
sen- HAILER pr0v1des operation.for.the ,

tlonf selects loudhailer syste

I(E‘S position selects the:int

plifier contamsr
Mhat contr&?f i

LOUDHAILER SYSTEM:

N

416
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AFT SPEAKER
FORWARD SPEAKER

PUBLIC ADDRESS
SYSTEM CONTROL PANEL

CREWMAN'S SPEAKER
YOLUME CONTROL ONLY

LOUDHAILER SELECTOR LOUDHAILER o
SWITCH PANEL SPEAKER PILO

T°$ SPEAKER CONTROL PANEL

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

To transmit on the loudhailer-\ e

1. 'Transmltter selector swntch (ICS control
- pangl)—PA.

2. Volume control marke'dm (ICS control
- PULL OUT AND ADJUST.

4. Séieéfof éwifch (loudhailer selector switch
panel) — EXTERNAL PA.

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

6. -chrophone trigger switch (¢yclic stick
grip) — DEPRESS TO RADIO, SPEAK
INTO MICROPHONE.

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

1. EXTERNAL PA switch (right side of cargo
compartment, forward of personnel door)
— LOUDHAILER. :

2. Transmission volume (ampllfler volume
-control)— AS DESIRED ' no

3. Press to-talk or HOT MIKE s
: .PRESS T

UHF COMMAND SYSTEM B

ot ‘émgnated UHF 1 On hehcop-
ters not modified by T.O. TH-3(C)C-532, the AN/
ARC-108 UHF command set is the backup system,
designated UHF-2. The AN/ARC-108 backup sys-
tem is inoperative until the AN/ARC-34B primary
system is turned off by the switch or circuit break-
er. On helicopters modified by T.O. 1H-3(C)C-532,
an additional AN/ARC.34C UHF command set is
added and the AN/ARC-108 backup system re-
moved. All HH-3E helicopters have the AN/ARC-
34C UHF command set installed in lieu of the AN /
ARC-34B. On helicopters modified by TCTO 1H-
3-674, the AN/ARC-34 primary UHF command set
has been replaced by the AN/JARC-164(V). Heli-

copters S/N 63:0683, 63-9688 and 64-14225 have -

418 .

an additional AN/ARC-164 installed, replacing the
backup AN/ARC-34 set.

UHF _C;bﬁ'lm'an“ciiéet (AN/ARC-34B).

The UHF command set AN/JARC-34B (UHF-1)
provides two-way communication between the
helicopter and ground, or between aircraft, on any
one of 1750 frequency channels in the frequency
range of 225.0 to 399.9 megacycles. All reception
and transmission is routed through the intercom-
munication system control panels. A guard re-
ceiver, separate from the main receiver, operates
on a preset frequency of 243.0 megacycles and
provide facilities for reception of emergency mes-
sages. The set is remotely controlled from a control
panel, marked COMM, located on the main con-
sole. Operational controls of the control panel con-
sist of a four-position function switch, a twenty-
posmon channel selector sw1tch a tone button,

main receiver and transmltter is operatlrig a:nd the
guard receiver is receiving the guard frequency: The

- ADF position selects ADF operation from the' AN/
:ARA-25 direction finder. When in the ADF posi-

tion, reception is still maintained through the UHF

‘channels selected. The channel selector switch: per-

lectlon of any of the 20 preset mam fre

e manual-presetc' ‘
34 ﬁ) position, the m
teT tunes to the preset gy
manual-preset-guard sw1tch i
pOSlthl’l the main recewer and’ transfmtter may he
manually tuned to the desired frequency by means
of the four manual selector knobs, and the fre-
quency numbers 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 chan-

* nekindicator window. The volume control, marked

VOL, is used to adjust the receiver signal strength
at an understandable and comfortable level. Re-
ceiver volume can be further controlled.by the
master volume control and a control knob o =i
INTER panel marked UHF-1 to suit the individual



requirements of the pilot and copilot. On heli-

' copters having 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 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 1000 cps tone is transmitted
to be used with UHF hommg dev1ce on the ground
or on the a1rcraft : -

' ‘ ‘

s The GUARD posmon should not be used

éxcept in actual emergencies. When opera-
.-ting under emergency conditions, set the

manual-preset-guard switch to the GUARD
position and the function switch to the
MAIN position. Do .not use the BOTH
position as the noise from two receivers
may make the i 1ncom1ng s:gnal umntel-
ligible. :

NOTE

’ e Jtis possible to:select frequencies below
225.0 megacycles that are below the
operating frequency range. This will
cause a relay to tumn the set off after

' two minutes of opération. To restore

' operation, set up controls for frequen-
cy between 225.0 and 399.9 megacycles,
turn function switch to OFF position, . .

. then to BOTH. Operation will be re-

' stored after a one minute warmup
period.

UHF Commaind Set Opeération.
To tu:rn the set on:
1. Function switch — MAIN OR BOTH.

2. Manual-preset-guard switch — PRESET. _

' 3.

4, Volume control — ADJUST TO DESIRED
‘SIGNAL STRENGTH s

' To transmit: .

1. Trensmitte_r s_elecfor kno,b (Infercommurﬁ-
_ cation system control panel) — UHF-2.
' - If the second set is installed — Transmitter

Channel selector switeh — SELECT DE-
SIRED CHANNEL.

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

selector knob — UHF-1 or UHF-2 — AS
DESIRED, The pilot can operate from one
radio and the copilot from the other.

‘9. Microphone trigger switch on the cyclic.
: stick grip —~ DEPRESS TO RADIO, SPEAK
INTO MICROPHONE

To tum the set off:
1. Function switch — OFF.
UHF Command Set (AN/ARC-34C).

The desctiption 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-preset-guard switch on the AN/ARC-
34C is in the MANUAL position, the main receiver
and transmltter may be manually tuned to the de-
gired frequency by means of the f1ve manual selec-
tor knobs, and the frequency numbers selected will
appear in the five windows above the manual selec-
tor knobs, iy

UHF Comitiand Set (AN/ARC 164(V)

The UHF command’ set AN/ARO~164(V) (UHF)
prov1des twO-way commumca‘non between the =
hellcopter and' ground or between mrcra;l’t on any
one of 7000 frequency channels in the frequency N
range of 225. 000'to 339.975 megahertz (See fig- |
ure 4-8.) All receptmn and transmxssion is routed '
through the mtercommumcatlon system control
panels. A guard recelver separate from the hain re-
ceiver, operates ona preset frequency of 243 .000
megahertz and provxdes fac111t1es for receptmn of
emergency messages. The set is remotely controlled
from a ¢ontrol panel marked COMM, located on’
the main console Operatlonal controls of the con-
trol panel consist of a four-pomt functlon switch,

a manual preset-guard switch, a twenty-pomt:on .
channel selector | switch, five manual frequency se-
lect knobs, a tone button, a volume control, and a
two-position sque]ch sw1tch The functlon switch ' 7
allows for operation as follows: in the OFF posi- .
tion, all of the equ1pment is off; in the MAIN posi- -
tion, the main receiver and transmitter is operating
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OFF ON '
SQUELCH L

. Figure'4-8. AN/ARC:164(V) Control Panel

and the guard receiver is off; in the BOTH pos1t1on,
the mam recerver and transmltter is operatmg and

.....

The ADF pOSlthfl selects ADF operat1on from the
AN/ARA-25 direction 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 reception and trans-.
mission by simply turning the switch to the desired
channel. When the manual-preset—guard switch is.

in the GUARD position, the main receiver and
transmltter tunes to the preset gua,rd fnequency
When the manual preset-guard switch is in the
MANUAL pos1txon the main, recelver and trans-
mitter may be’ manually tuned to the desired fre-
quency by means of the five manual selector =
knobs, and the frequency numpbers selected, w;ll ap-
pear in the five windows above the manual selector
knobs When the manual preset-guard sw1,tch is 1n ‘

mitter will operate on the preset channel mdlcated
in the ¢hannel indicator'window. The volume ¢on-

trol, marked VOL is used to. adjust the receiver

signal strength at an understandable and comfor.

table. level Receivér volume can be further control
led by the master volume control and a control
knob on the IN,TER panel marked UHF 1 to sult

%20

the individual requirements of the pilot and co--
pilot, Squelch switch. This switch (toggle) has two ‘
positions identified:ON and OFF. When in the ON
position, it allows the squelch circuiits in -both: main
and guard receivers to operate normally.. In the

OFT position, the squelch is disabled in the main
receiver, allowing receiver noise to be heard in ab- - ‘
sence of a signal..On helicopters having an addi-+"
tional UHF Command 8et AN/ARC-164(V)in-
stalled, the second set is controlled by the master
volume control marked UHF-2, The UHF set is
protected by a circuit breaker, marked UHF, lo- ‘
cated on the dc essential portion of the ac non-
essential circuit breaker panel. When the tone but-

- ton ig depressed-a 1020 Hz tone is transmitted to

be used with UHF. hommg deVICe on the ground or
on the aircraft. o

NOTE '

The GUARD p051t1on should not be

used except 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 the

two receivers- may-. make the 1n00mmg . ‘
slgnal umntelhglble :

UHF COMMAND sETfogERATIQN.'

To turn theseton: . =~ ‘
1. Function svtitph — MAIN OR BOTH.
2. Manual-presetrg'nard switch —PRESET.

3. ' Channel selector switch — SELECT DE-
SIRED CHANNEL, o

4. **“vom;;m control — ADSUST TO DESIRED
SIGNAL STRENGTH,

To transmit:

1. "I‘ransmltter selector knob (Intercommum-
cation system control panel) — UHF-2, If
the second set is installed: Transmltter ‘
selector knob — UHF-1 or UHF-2 =~ AS
.. DESIRED. The pllot can operate from one
-radlo and the copllot from’ the other



2 Mierophone trigger switch on the cyclic
* ‘stick:grip — DEPRESS TO RADIO SPEAK
INTO MICROPHONE :

To tum the set off
1. Functlon sW1tch OFF i

UHF Command Set (AN/AR{': 164 Modlfled By
TO 1H‘3~737) '

The mochfred AN/ARC-164 set consists of a modi-
fication to selected airborhe and ground-based
radios, providing them with a ffequency-hoppmg
capability. Frequency hoppmg is atechnique where
the channel or frequency being used for communi-
cation on a given 11nk is rapldly changed many
times per second

In the active mode the radlo has the ablllty to re-
ceive and process two mmultaneous transmissions
on the same net. This conferencing capability is
available by selection 00, 50, or 76 with the hun-
dredths/thousands manual frequency ‘selector o
switch, then operating in the active mode. COnfer- '
encing is dmabled when the net number ends in
25 : :

In a conference net, the second transmitting radio
will automatically shift its transmission freéquency
to 25 kilohértz when it monitors a transmission on
the primary net frequency. The wide band receiver
will tead both transmissions without the interfer-
ence nonmally associated with two radios trans-
mittirig-on the same fréquency srmultaneously
Three simultaneous transmissions will result in
garbled reception.

- 'NOTE

* When operatmg in the secure voice mode,
conferencing is automatmally disabled.

» In the active modeé, ADF will function,
but accuracy will be degrb.ded dependmg
on the frequency hop rate L

SYSTEM OPERATION

The usual perating mode for a’ modﬁ:ed radio will
be its riormal mode where it uses any otie of the
7000 chanriels available to the UHF' communica-
tion band. Use and operation of’ the ratlio will be
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just as it is 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/flt as the un-
modified radio.

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

(1) 200/300 MHz selector knob (A -3-2-T
‘ sw:tch)

(a) - “A” pOBltlon selects active (jam-
resistant) mode. -

{b) Selects 100s digit frequency (either
20r3)in norma] mode

(e) ““T” position selects mput of andéw-
- Time'Of Day (TOD) forup to one
* minute after being selected: Thé **T”
" position is a momentary, spring-re-
turn position. “T” position, in'cont
junction with simultaneously pressing
TONE switch, is used for emergency
startup of TOD cléck whér TOD is
not available from external sources.
This emérgency TOD will’ not be syn-
chronized to umversa] coordinated
t1me (UTC) N '

NOTE

i The radio will automatwally‘hccept the o
first (TOD) sigrial it received‘after poWer-
up. If the operator réquires’a iew TOD -

- after this initial synchronization, he must

. momentarily depress this:switch to the
“T” position. The system will then accept

: the fla'st T@D' ived with’in otie mmute

¥ ector Switch. Selects one
ol chann ls mnormal mode,
as many as. six preset chan-
s 90 may be used for loading word
ei’ ilaay (\WOD) In the normal mode, the
o m dio will net use the memory contents

" laed 161 OD storage as operating frequen-
of the preset channels 19-15 not
he WOD may be uged in the nor-
" gl mode as preSet channels.
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¢, , Tone Bwitch. - -

(1) Prior to TOD receptlon there isno -
- .change; it operates-as a. 1020 Hz tone o
transmission switch.

- {2) . After TOD has been received, it will
... transmit (TOD) followed hy 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 “T” position and depressmg the
TONE button. Lo

d. . Preset Switch..

Stores selected frequency in selected preset chan-
nels.in normal mode and WOD. in active mode.
WOD storage starts:in preset 20-and may extend
through preset 15. Those presets (19-15) not used
for WOD may be used in the norma.l mode as pre-
set channels, : P

OPERATIONAL PRO&:‘EDURES. o

Existing capablhtles of modlfled radms are pre-
served to the maximum extent posmble when the
radios are operated in their normal made and no
new procedures are required for normal radio
operation,

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

a. Time of Day“ (TOD)

(],) Correct TOD may be transmltted to a
modified AN/ARC-164 by feeding the
receiver with a radio signal carrying the

. proper time modulation. The signal may
" be provided hy another modified radio
 which has the coitect time or it may be

. _provided by the ground-based clock

© .BG-1192/TRC. | ‘

. r(f_Zi',','TOD entry r must be done after the radio
0 s sw1tcf'ged oh, The _cl_olck_ mslde ‘the ra-

~ di¢ would lose time when the radio is
sthcf'ne off TOD entry would normally
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(3)

be done.on the ground prior to takeoff, -

-although it can be-easily done while in

flight. This also permits time correc-
tions in flight, when necessary.

It is possible to transmit and'receive tim-‘
ing information in .hoth.normal and
active modes, by momentarily depress-

..ing the TONE button. In normal mode,;: .

a complete TOD message is transmitted;
while in the active mode, only an updat-

. /ing time-tick is used: The purpose of the:
. active mode tlme transmission is to allow

~ a time update to: take place in the event,
_ that a radio is drlfting qut of synchroni-. .
. zation, An, operator will know. that his ,
;radlo requu:es an update when i mcommg
messages from several d1fferent radios do
not sound as they should. If incoming
messages from only one radio sound
.- poor, then it is that rad1o whlch requires .
an update. . .

TIME OF DAY (TOD) AND TOD UPDATE .
RECEPTION, |

a.

'Normal Mode. The rad1o w11] automatlcally

accept only the first TOD message received

- after power up, whenever it occurs, Subse- .

| .quent. messages. will be 1gnored unleSS the

operator fn‘st elects | the ‘*T” poaxtlon on
the, A-3-2-T switch. Ta. receive time.in.

.4 hormal mode, rotate the A-3-2- T gwitch t0,°

.- .the *“T” position, gm;d return, to.a normal
chanpel (either manual or. pmeset) on Wthh
. TOD is heing transmitted.

Active Mode. To receive a 'time’update in

active mode, rotate the A-3-2-T switch to
the “T* position.and then back to the “A*
position. -

R LRSS T

Depressing the TONE buttqn will send & .
out.a TOD update if in the active mode

ot

a complete TOD message if in the..

normal mode,

When the ‘“T” position is selected the o
_rad1o will accept the next TOD, l:eqelved

. in. e1ther norma.l o act;ve mode, p,rqv1ded

_ that it arrives thhm one mlnute of tl;le g
" time the. “T" posmon has been selected..



WORD OF DAY (WOD), .. PR

a. .,

The WOD defmes for the radlo the chmce

_of frequency-hqppmg,pattern for.the day.

. (The choice is a managerial. fanction and.

b. .

.. the same WOD may be used for one.or:
- IMany days Y . ‘

- WOD entry is nomnally done on the ground

prior to takeoff, although. it:is possiblé to

. . enter it while in flight. If the radiois :
. switched off after the entry of WOD, the
. data will not be lost since it is entered into

a nonvolatile memory

. The entry of WOD is a'ce.om.plished by us-

ing preset channels 20 through 156. To enter
a WOD, the radio is set to the preset mode

starting at channel 20, At this point, a sin-

gle or double beep will be heard indicating
that the radio is ready to accept WOD

entry. The first segment of the WOD is set
with the manual frequency selector switch
and the preset button is depressed to enter

- the WOD in non-volatile memory. The next

channel is selected, the next WOP segment
is set on the manual frequeney selector

" - switches, and the WOD segnvent is entered

in non-volatile memory as before. The pro-
cess is repeated, using successive channels

. until WOD entry is complete. Once the en-

tire WOD 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 opexator continues select-

ing the next lower- cha.nnel until: the double
BEEP is heard. This indicates the transfer
has been completed.

When the radio is switched off, the WOD kls'
not logt but stored in a non-volatﬂe; mem-

: ~ ory.in the, swltchmg unit. When the radio is

switched on, the WOD must be transferred

- from the non-volatile memory,in the
;'_ sw1tchlng unit to the rece1ver-transm1tter

This is done by selectmg the- presep-mode
and starting with preset channel 20, rotat-
ing the preset channel switch backwards.
The operator will hear a single or double

......BEER, A single BEEP indicates that entry

of WOD is not complete but has been trans-
ferred and accepted. After the single BEEP
is heard, the operator selects preset 19, 18,

o0t and contitrees trangferring W
- a double BEXP is heard. Thiz double BEEP

DD until:
.indicates WOD. transfer is complete

’ . Net Number Once TOD and WOD have
boet entered, any valid active net number

may be selected by using the frequency se-
‘.iecﬁw knobs .

(B'PERATFON OF ANIARC 164 IN THE ACTIVE
MGDE

Cal

‘ ‘Rotate function contrel sw1tch to the
MAIN or BOTH pomtmn :

| ) Select preset posltlon w1th the mode con-
tred switch.

Enter word of day in presets 20 through
15 (starting w1th preset 20 and workmg
back)

Selbct MANUAL or PRESET p051t10n with
_ the mode control sw1tch .

Enter TOD by sel@ctmg frequency on
which TOD is being tréivemitted or by re-
questing a TOD transmission.

Select active net numbst on frequency se- .

lector knobs or any presst demgnatmn for
actwe use.

_ESelect “A” cn the A 3 2-T sw1tch

NG’I’E

: ,The'rad,ao mey no\n be Operqted 1in, the
-+ normal-mode, bgncleselect;ng the “A”

-positiow and selecting the deeived fre-

. -quengy..A preset channel. may also be.
2. 8elected, To.return to the active mode, .
.+ the operator mugst, select the.desired:

active net and then select ““A” onthe ..

- A-3-2-T switch. An audible tone will be - o
+. . heard in the headset when the active mode

: .and

is improperly selected. The tone will:-be
heard when the active mode is selected-

9_‘ An -inrefid a_ctive net is eelected, cr; .

e, ’I’dD:hé?rnO_t-been;init'ialll'y- received, or; .

¢ WOD has not been entered,
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If the furiction switch is on BOTH and the active
modé is selected, any transmission on the GUARD

channel will take precedence over the active mode.

If GUARD channel is being jammed, operator
should then select MAIN on the function switch,

REG

ho o]~

MAIR . VOL PRESET
OFF _BOTH MANUAL UAR
u ADF
H 3
F

Q. _©

OFF —ON
® TONE  cqutLcH ®

Figure 4-9. AN/ARC-164{V) Modified Control Panel

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

CH-3E helicopters prior to ] not modified by
T.O. 1H-3-655 are equipped with the backup UHF
command set (AN/ARC-108). The set (UHF-2)
provides two-way communication between the
helicopter and ground, or between aircraft, when
the primary UHF system (AN/ARC-34B) is inoper-
ative. The set operates on any one of three fre-
quency channels in the frequency range of 242.0
to 244.0 megacycles. The UHF-2 receiver-trans-
mitter is mounted on and controlled by a panel

on the cockpit console. The control parnel, marked
UHF AUX, consists of a channel selector switch,
with marked positions STANDBY, 1, 2, and
GUARD, a volume control marked VOLUME, and
a two-position function switch, marked ADV and
RCV XMT. When the channel selector is in the
STANDBY position, the AN/ARC-108 receives
electrical power for standby operation. The AN/
ARC-108 is not capable of transmitting with the
channel selector switch in the STANDBY position.
The GUARD position of the channel selector
switch is sét at 243.0 megacycles for emergency
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messages. The 1 and 2 positions of the channel
selector switch provide selection of a preset fre-
quency within the 242 to 244 megacycle range.
The VOLUME control enables operation of the
AN/ARC-108 at the desireéd audio level. When
the function switch is placed in the RCV XMT
position, the AN/ARC-108 will receive or transmit.
When the switch is placed in the ADF position, the
AN/ARC-108 will not transmit but will connect
the direction finder (AN/ARA-25) to the AN/
ARC-108, to indicate relative bearing from the
helicopter to a transmitting UHF station. A power
interlock relay will provide electrical power to the
AN/ARC-108 in the event of failure of'the UHF-1
(AN/ARC-34B), provided that the circuit breaker,
marked EMER' UHF, located on the dc essential
portionv of the ac nonessentia) circuit breaker
panel, is depressec‘lc 4}/04/ 9y 5
{ / E 7 .
“nr mxtgzatgo - SCE /S~ /S
Backup UHF Command Set Operation,

To turn the set on:

1. Function switch (AN/ARC-34B) control
- panel — OFF. :

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

3. Funct1on sw1tch (UHF 2 eontrol panel) —
e RCV XMT

4, " Channel selector (UHF-2 control panel) —
©10R2, -~

5. VOLUME control '(UHF-2 control panel) —
- - ADJUST TO DESIRED SIGNAL
STRENGTH, v

To transmit:

1. Transmitter selector knob (Intercommuni-
Y -ca'tion‘ s’ysbem ‘COnt_rcil‘panel') — UHF-2,
2. _M:crc)phone trlgger switch (cycllc stick

“grip) — DEPRESS" TO RADIO SPEAK IN-
'TO M‘ICROPHON B

To tum the set off

1. Functlon sW1tch (AN/ARC 34B control |
' panel) — ON



FM COMMAND SET (FM-622A).

Helicopters CH-3E . [@», HH-SE. ». :;or
those helicopters modified by T.O. 1H-3-556 are
equipped with a FM-622A radio set. The set pro-
vides 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
i8 routed through the intercommunication system
control panels. The set is remotely cantrolled from
a control panel located on the cockpit console. The
. control panel contains four frequency selector
knobs, four frequency indicating windows, a
squelch eontrol switch, volume control, and a
meode selector switch. The mode selector switch
has marked positions OFF, T/R, RETRAN, and
HOME. However, the RETRAN and HOME posi-
tions are not utilized with this installation. The set
is turned on by placing the mode selector switch
in the T/R (transmit-receive) position. Thé volume
contrel, marked VOL, adjusts the audio output -
level of the set. The squelch control switch, mark-
ed SQUELCH, with marked peositions.DIS, CARR,
-and TONE, is used to select the desired squelch
mode; The DIS position disables the squelch cir-
cuits. The CARR position provides normal squelch
circuit in the presence of-any catrier; and the
TONE position provides selective calling (tone:
squeleh) only on selected sigtials (signals contain-
ing a 150 ¢ps tone modulation). The four frédien-
cy selection knobg are used to select the desired - -
frequency, which will be noted in the‘frequenty in-
dicating-windows. The frequency selector knob, lo-
cated above and to the left ofthe squelch control
switch, selects the tens megacycle digit of the
operating frequency. The next frequency selector
knob. selects the unit megacycle digit of the operat-
ing frequency ,sand the next frequency selector
knob selects the:tenths megacycle digit. The last -
frequency: selector knobselects the hundredths
‘megacycle-digit' of the operating frequency. The set
receives power:from: the'dc.essential bus through
a circuit breaker, marked: FM, located on the co:
pilot’s overhead:cireuit breaker panel,

TSN

FM Radm Sa’t (FM 622A) Opara‘tmn
.To turn the set on : L ;
1. Mode selector switch — T/R.

2. Frequency selector knobs — SELECT DE-
SIRED FREQUENCY.

SO THIBIGHEA1

" A channel changmg sone should:be heard
.. in.the headset - while set is tumng When the
: tone stops the set is tuned

g =Sque1ch control sw1tch AS DESIRED
4. -_ :FM sw1tch (Intercommumcatmn syatem
.- control panel) —PULL OUT P

B.. Volume control — AS DESIRED
To transmlt

1. ‘Transmltter selector knob (Intercommum-
cation system control panel) — FM

' 2 M1crophone tngger aw1tch (cyche Stl(:k
- grip) — DEPRESS TO RAPIO, SJ?EA.K
= INTO MICROPHONE NI .

To turn set off
1 Mode, selecter;swi.tchf* QFF T

NOTE

i

i

_ Inerdér'to tune the FM set té fre: que
"'h1gher than 69.95, it is firs ary '
réduce the second frequericy set kriob. back
to 5 or below. For example, your, set would
now show 65.95 in the frequency windows.
Now, the first, frequency set. lgnob can he ro-.
tated to shaw 7, and your set would be tuned
to 76.95 megacycles

BT

VHF COMMAND SET (VHF 101}

CH-3E helicopters prior t6 W not fodified by
T.O. 1H-3-655 are equig pped with complete provis-
ions for the VHE conimand set (VHF-iD]) CH-3E
M@  helicopters modified by T.0. 1H:3:655 and
all HH-3E helicopters are equlpped with VHF-101.
The set provides two-way voice communhication be-
tween aircraft, or between the he11c0pter and the
ground, in the frequency ranges of 118.0 to 149.95
megacycles. The system is remotely controlled
from a control panel, ma.l‘ked VHFY MM, located
on the cockpit console. The VHEF commfand set can
provide two modes of operation, the single channel
simplex (SCS) and double channel simpléx (DCS).
However, this installation only uses the single chan-
nel simplex (8CS). The double channel snnplex
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(DSC) is inoperative. In' 8CS operation, the receiv-
er is disabled during operation of the transmitter.
The VHF command set'contral panel consists of

a fraqjuency indicator; a power switch;a mode se-
lector switch, two frequency selector knobs, and a
dual squelch and volume control. The set is turned
on by placing vhe power switch, marked POWER
with positions ON and OFF, to the ON position.
The volume control knob, marked VOL, establish-
es the audio level ‘of the receiver. A squelech control
knob, marked SQ, located concentrically with the
volume cortrol knob is used to adjust sensitivity
when there is no receiver signal input, and for fine
adjustment of objectionable background noise. The
frequency selector knob closest to the power
switch, selects the frequency in megacycle incre-
ments (the numbers to the left of the decimal
point), and the other frequency selector knob se-
lects the frequency in 50-kilocycle increments (the
numbersto the right of the decimal point). The
two-position mode seléctor switch is' labeled 8CS
and DCS. The DCD lettering on the DCS/DCD
position of the switch refers to a mode of opersa-. °
tion not utilized on this installation. When the
mode selector switch is placed in the SC8 position,
the transmitter and receiver are tuned to the same
frequency, and the receiver is disabled during
operation of the transmitter. Operation is thereby
restricted to either transmission or reception-on
the assigned channel. The VHF-101 is protected by
two circuit breakers, marked VHF, located on the
de essentlal bus portion of the ac nonessential bus
01rcu1t breaker panel

VHF Command Set (VHF-101) Operation.
To turn the set on:

1. Power switch (VHF—COMM control panel)
: .~ ON,

2. VHF switch (Intercommumcatlon control
~ panel) —PULL OUT. o

3. Mode SeIector‘SWitch_—- SCS o
4. Volume control — AS DESIRED.

5. Frequency selector knobs — TURN TO DE
) SIRED FREQUEN CY.
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To transmit: .

1, - Transmitter selector knob- (Inte'rcomr;nuni-'
et catlon oontrel panel) - VHF

2. ) M1cr0phone tngger sw1tch (cyehc stlck
| TO MICROPHONE.
Te turn set. off
1 : Turn power sx;viteh (VI:IF-COMM cetrtrel
panei) — OFF..
DIRECTION FINDER (AN/ARA—ZB)
The dlrectlon finder (UHF), AN /ARA-25 uses sig-

nals received by the UHF command set, AN/ARC-
34B, AN/ARC-34C, or the UHF backup set.on

those helicopters so equipped, to indicate the rela-

tive bearing of and to home on radio signal sources.

When a signal is being received, a: 100-cycle-per-
second tone: is heard regardless of whether the in-
coming signal is amplitude-modulated or unmodu-
lated: The 100-cycle-per-second tone is produced
by a chopper in the antenna installation. The -
equipment is controllable 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.O. 1H-
3(C)C-565 are equipped with a pre-amplifier to in-
crease 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 sensitivity of weak signals in-
creased and made more audible, However, it.should
be noted that when the switch is in the LONG
position, the noise level may be increased to-the
point.that it could be uncomfortable. When the.
switch.is in the SHORT position, the set.is in its
normal operating position. When the direction

finder is in operation and a signal is being received

the magnetic and/or relative bearing of the trans-
mitting station will be indicated. lqy the No, 1
pointer on theé 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

T A ST

- grip).— DEPRESS TO RADIO SPEAK: }N- . ‘
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transmitting stations as determined by the direc-
tion finder set, AN/ARN- 59, when the AN/ARA-

- 2B function switch is not in use. The magnetic
bearing of the transmitting station will be indicated
on the rotating compass card under the pointer.

marked UHF/ADF, located on the dec essential bus
portion of the ac nonessential bus circuit breaker
panel. The antenna is equipped with a heating sys-
tem which operates whenever the helicopter’s ac
electrical system is energized, and is protected by
a circuit breaker, marked ARA-25 HEAT, located
on the ac essential circuit breaker panel.

"I‘he AN/ARA-25 is protected by a circuit breaker, -

NOTE

If the AN/ARN-69 is on and in the compass

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

D

Direction Finder (AN/ARA-25) Operation.
To tum the group on:

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

2. ' Function switch (UHF control panel) —
’ MAIN OR BOTH.

3. ‘Channel selector switch (UHF command
' set control panel) — SELECT DESIRED
CHAN-NEL FOR OPERATION..

4, Functlon switch (UHF command set con-
- ‘trol panel) — ADF,

5. DFR range switch — LONG OR SHORT
AS REQUIRED

’ To turn the group off:
1. DRF range'sw1tch — SHORT.
' 2,
When using backup UHF:

)

UHF control panel functlon switch ~—
MAIN OR BOTH. : :

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

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

4, - Functlon sw1tch {(UHF AUX control panel)
-. —ADF.

5. DFR range switch — LONG OR SHORT
- ASREQUIRED, ‘

VHF DIRECTION FINDER (-ANIA'RA-ZS)I (HELI-
COPTERS MODIFIED BY T.O. 1H-3-649).

The direction finder. (VHF), AN/ARA-25, uses sig-

nals received by the VHF command set (VHF-101), ADOED,
to indicate the relative bearing for homing on the M'
radio signal. The equipment is controlled from the =23
UHF/DF VHF/DF switch located on the instru-

ment panel. When the direction finder is in opera-

tion and a signal is being received, the No. 1 bear-

ing pointer of the pilot’s and copilot’s BDHI will

indicate relative bearing to the VHF homing signal

source, The VHF signal will be heard in the pllot 5

and cop1lot (3 headset

To tum the group on:

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

2. Power switch (VHF-COMM c_ntro'l panel)
A, Viooeo 1 OFRTARP Swih o 14

8. Frequency select knobs (VHF-COMM con-
trol panel) — SELECT DESIRED FRE-
_QUENCY. |

4. VHF sw1tch (mtercommumcatlon control
: panel) - PULL OUT

5. ‘UI—IF/DF VHF/DF switch — HOLD IN
VHF/DF POSITION

DIRECTION FINDER SET (AN/ARN 59)

The direction finder set, AN/ARN-59, is an air-
botne radio'compass system designed to automati-
cally provide a visual indication of the direction
from which an incoming radio frequency signal is
received. It provides for aural reception of ampli- -
tude-modulated signals, through the interebmmuni-
cation system, in the 190 to 1750 kilocycle range.
This range is divided into three bands of 190 to":

=27
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400 kilocycles, 400 to 840 kilocycles, and 840 to
1750 kilocycles, The equipment consists of a re-
ceiver, a loop antenna, a sense antenna, a control
panel, and a dynamotor. When the AN/ARA-25 set
is not in use, the No. 1 pointer on the pilot’s and
copilot’s BDHI will display the magnetic or rela-
tive bearing of the station. The direction finder set
is controlled from a panel, marked ADF, located
on the cockpit console. The contrel panel includes
a band switch, a volume-off control, marked VOL-
OFF, a function switch, matked 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 tumns the set on
or off and adjusts receiver audio level. When the
function switch is placed in the COMP pos1t10n
‘the sét operates as a direction finder using both the
serise and loop-antennds. The tuning control is ad-
justed to give maximum indication on the tuning
meter for any given station, and the magnetic bear-
ingis automatically indicated by the No. 1 pointer
on the pilot’s and copilot’s BDHI. When the func-
tion switch is placed in the ANT position, the set-

" operates as a communication receiver using the
sense antenna only. When the function switch is

" placed in the LOOP position, the set-operates as a
receiver using the loop antenna only. The loop
switch positions the loop antenna when the func-
tion switch is in either the COMP or LOOP posi-
tion. The BFO switch is used as an aid in the deter-
mination 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 deter-

- mined when the tone drops to'a minimum. The
tunmg crank tunes the réceiver to the desired fre-
quency within the selected band, and the tumng
meter facilitates accurate tumng of the receiver,
The ANJARN-59 is ptotected’ by 4 c1rct11t breaker,
marked LF/ADF, located on the dc esséntial por-
tion of the ac nonessential cl_rcult breaker panel,

Direction Fmder Set Operatlon
To turn the set on: |

1, . ADF switch (Intercommumg:atlon 5ystem :
- menitor panel) — PULL OUT. R

12_. “Volur'ne off-on ponti-oi —

| ROTATE |
. CLOCKWISE, o

3. '-;l-FuncAt'ion, switch —ANTg B
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To Eﬁrn the set off:

4. Band switch — SET DESIRED OPERAT-
ING BAND. - @

5. Tuning control — TUNE DE'SIR'E'D FRE-

QUENCY.

6. Volume off-on control — ADJUST AS ‘
NECESSARY :

To utlhze the set asan automatlc dlrectlon flnder
1. Functlon sw1t_ch — COMP._ _ ' ‘
Beat Frequency Oscillator Operation {BFO).

In the event the ADF function is inoperﬁhve, use

‘the following procedures for manual direction

finding:
1. Function sw1tch AN’I‘
2. BFO switch — OFF

3.  Tune desired frequency for best. audible . ‘
- signal.

4, Functlon switch — LOOP T ‘

5. BFO sw1tch - ON.
~ Check the loop for maximum reception
and retune for high pitch tone. Rotate the
LOOP to zero tone and adjust volume for
a b to B degree zero tone w1dth ‘

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

P

L., Volume-aoff control — OE‘E‘
AIMS/IFF TRANSPONDEﬁ ‘svs‘ftm AN/

APXBAV). | o ‘

S Lt fﬁj}--“h

‘The AIMS/IFF; Q@ ,;lficp,tlpn fneqd or foe) trans-

ponder system prév1des automatié radar identifica-
tion an ?u;itud,g inﬁ?lzma on- of tl;e hehcopter to

all suitak equipped challen ng ground facilities, ‘
aircraft, and surface ships w1th1n line-of-sight.

‘Mode 1, 2, 3/A, C, or 4. mtexrogatwn s1gpals ona

frequency of 1030 * 1. 5 megahertz are received by
the systemn and decoded. The received signals are
checked for valid code and proper mocie, and if the ‘



proper interrogating signal has been received, a
coded reply is transmitted on 1090 * 3.0 mega-
hertz. In addition to these normal identification -
and altitude reply signals, specially coded identifi-
cation of position (I/P) and emergency signals may
be transmitted in response to interrogating signals.
The I/P reply signal is'used to distinguish between
helicopters displaying identical coding and the
emergency reply signal indicates an emergency of
distress condition of the -helicopter in flight. Nor-
mal identification operation, as well as transmis-
sion of the I/P emergency reply signals is accom-
pHished in operating modes 1, 2, and 3/A, Mode 1
provides 32 code combinations, any one of which
may be selected in flight. Mode 2 provides 4096
possible code combinations, only one of which is
normally used in flight, since the code selection
dials on the receiver-transmitter are preset before
flight. Mode 3/A provides 4096 possible code com-
binations, any one 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-
craft and s encoded in: 100 foot incremerits. Mode

4 operatlon pr v;des a secure (encrypted) IFF
capablhty through the use o_f a transponder com-

system consmts of Radlo Recei.v'
727 (APX 64(V), Transpond‘

SA: 1474/A A]txmeter-Encoder AAU LA,
eter AAU-27/A, Transponder Set Test Set TS
1843/APX, an IFF ‘Antenna Switch, and Mount
MT-3949( ) A/U with connector for Transponder
Computer KIT-1A/TSEC. Primary power to oper-
‘ate the AIMS/IFF equipment is supplied from the
helicopter ac essential bus and the 28-volt dc essen-
tial bus. AC electrical power is supplied to the re-
ceiver-transmitter and the altimeter encoder from
the ac essential bus through the IFF circuit breaker
panel. The recéivér-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, and
the receiver-trarismitter from the dc essential bus
through the IEF '¢ireuit breaker located on the de
essential portion of the ac nonessential circuit
breaker panel.
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Receiver-Transmitter-Radio RT-727/APX-64{V).

The receiver-tratismitter contains the primary re-
ceiving and transmitting circuits of the AIMS/IFF
transponder system, It receives, decodes, and re-
plies to the characteristic interrogation of opera-
tional modes 1; 2, 3/A, C,-and 4. Absence of the
transponder computer and the altimeter-encoder
does not affect the operation of the receiver- -
transmitter except in modes 4 and C, respectively.
The mode 2 four-digit reply code selection dials on
the front panels select and indicate the mode 2 re-
ply codes. Other than these switches, the receiver-
transmitter is controlled by the positions of the
switches and controls in the transponder control,
The receiver-transmitter responds only to interro-
gating signals that correspond to the preset modes
and codes. A test module enables a quick ground

check to be performied in order to determine the

operational condition of the receiver-transmitter
on a go/no:go basis. The receiver-transmitter is lo-
cated in the electronics compartment.

Transponder Computer, KIT-1'-A/TSEC. -

The transponder computer processes mode 4 1nter
rogations and generates appropriate reply signals.
These. reply signals are then sent to the transponder
for transmission. A caution ]1ght marked IFF, lo-
cated on the caution- ‘panel will itluminate when the
IFF ¢aution hght circuit detects an inoperative
mode 4. Capablllty, prov1dmg the transponder com-
puter is 1nstalled aircraft power is on, and the

IFF. MASTER control s Hot off. Specific discre-

. pancieé monitored’ by the TFF caytion light circuit

are (1) mode 4 codes zeroized, (2) transponder fail-
ure to reply to a proper mode 4 interrogation, or
(3) the automatlc ‘self-test function of the trans-

.ponder computer reveals a faulty transponder com-

puter. The transponder computer is located in the
electronics compartment.

Transponder Set Test Set TS-1843/APX.

The test set provides. the capability of testing the-
AIMS/IFF transponder system on a go/no-go basis

in all modes except mode 4. The test set is in-the

radio frequency path between the receiver-trans- .
mitter and the antenna switching unit. When one’

of the mode 1, 2; 3/, or C swilches are placgtin: - °
the TEST pOSlthl‘l interrogation pulse:pairs fomithe
selected mode are generated. These: mterrogaﬁl@m
are applied to the rece1ver-transm1tter to che







IDENT-OUT-MIC Control Switch.

The IDENT-OUT-MIC switch (figure 4-10) controls
identification of position (I/P) operations, when
momentarily placed in the IDENT position (spring-
loaded return to OUT), transmission of specially
coded I/P reply signals to mode 1, 2, and 3/A inter-
rogations is enabled. When the switch is placed in -
the MIC position, I/P reply signals are enabled
when the UHF command transceiver is keyed by
depressing the microphone-trigger switch on the
cyclic stick. Either method will enable transmission
of I/P reply signals for approxnnately 20 seconds.
The OUT-position prevents trlggermg I/P signals.

Mode 4 REPLY nght

The mode 4 REPLY llght (flgure 4-10), marked
REPLY, will illuminate to indicate valid mode 4
replies when the mode 4 AUDIO-OUT-LIGHT.
switch (figure 4-10) is in either the AUDIO or.
LIGHT position. The REPLY light will illuminate
when pressed-to-test providing the AUDIO-OUT-
LIGHT switch is not in the OUT paosition.

TEST Light,

The TEST light (figure 4-10), marked TEST, il-
luminates when the transponder responds properly
tomode 1, 2, 3/A and C test signals. The TEST
light also lllummates when pressed to-test.

MODE 4 On Out Smtch

The mode 4 ON-OUT switch (figure 4-10) controls -
the tranSponder mode 4 operation. The ON pQSI-

tion enables the transponder system to reply to.. .
mode 4 interrogations. The QUT position djsables
mode 4 operation.

Mode 4 Code Switch.

The Mode 4 CODE switch (figure 4-10) has marked
positions HOLD, A, B and ZERO. When: momen- ...

tarily placed in the HOLD position, with the land-

‘ing.gear extended and power applied to the trans- .
ponder system, the mode 4. code setting will be re-

tained by the transponder computer when electri- -
cal power is removed, The moede 4 CODE switch is .
spring-loaded and will return to the A podition
when: released. The A and B positions enable the -

transponder system to reply to mode 4 code A or
B interrogations, respectively. The ZERO position. -
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" cancels (zeroizes) the transponder-‘computetmode-

4 codes. To prevent inadvertent mode 4 cancella-
tion, the mode 4 CODE switch knob must be pul-
led out and then turned to HOLD. The mode 4 -
codes can also be cancelled by turning the MAS- .
TER switch to OFF.or by removing power from .
the helicopters-electrical system provided that '
HOLD has not. be initiated.

RAD/MONITOR Switch. -

The RAD/MONITOR switch (figure 4-10) has
marked positions RAD, TEST, OUT, and MONI-
TOR. When the switch is placed in the RAD TEST
position, it selects a unique mode for test purpose.
When the switch is in the MONITOR position, the
TS-1843 monitors all replies and illuminates the

'TEST light if the replies meet the TEST criteria.

The OUT position is off
Mode 1 Code Selector.

The MODE 1 code selector (figure 4-10) is used to
select a desnred code from 00 through '73

Mode 3/A Code Selector.

The MODE 3 /A code selector {figure 4- 10) is used
to select a desn‘ed code from 0000 through 7 7 77

Antenna AT 741/A

Two.aritennas are required for the AIMS/IFF trans- -
ponder system. The antennas receive intefrogation
signals from other stations and radiate the reply .
signals generated in the receiver-transmitter. The
AT-741/A antenna is mounted on the top of the
fuselage and an AT-740/A {existing) on: the bottom
of the fuselage, Either or both antennas may be
connected to the receiver-transmitter through the
antenna switching umt Whlch is. controlled by the
IFF antenna:switch., i .

Antenna Swutchmg Unlt SA 1474/A

The antenna swttchmg umt i oonnected in the
radio - frequencypath 'between the antennas and
the test set; or between the antennas and: the re-
ceiver-transmitter 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; electronics compartment. - -

I e e N i
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IFF Antenna Switch,

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

NOTE

Set the IFF antenna switch to the BOTH
pesition for normal operation. When-op-
eration‘of the AIMS/IFF system is limited
to only the top antenna, sensitivity of the
gystem to interrogators below and to the
rear of the aircraft will be reduced. . =

To-plaee the IFF in operation, preceed as follows:

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

2. Select the desired code with the cede se-
leetors or the mode control switches.

3. et the IFF antenna switch to the BOTH
: npOsltlon

4. Set the IDENT-OUT-MIC switch to OUT.
5. For system self test
a. . Set master sw1tch to NORM.

b . Set RAR-TEST - OUT'-"M@N:(BW&’ECh
to OUT '
c. Momentanly held. each mode centml
switch: to test, then return o GUIT. H-
- lumination of test light for eanh mode
- indicates &:system go-condition.

d. - The transponder-computer-automatical-
.. ly-tests the mode 4 circuits. The IFF
eaution light will illuminate when. a.
mode 4 ne-go:condition is detected.
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6. Set mode control switches as required.
7. - Perform mode 4 operations as briefed.

To tumn the IFF off, pull up on the master switch
and rotate to the OFF pgsition. -

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-
pender computer will zeroize any time
that pewer is applied and the CODE con- -
trol is turned to ZERO, even if the HOLD -
funetion has been activated. Once the code -
is zeroized, the code is not avaﬂable untll
reset.

To place the IFF in emergency operation, pull

up on the’ master swrtch and rotate to the EMER
posmon

RADAR TRANSPONDER {AN/UPN 25)

Helicopters modified by T.O. 1H-3-5682 are equip-

- ped with-an AN/UPN-25 radar transponder that in-

creases the tracking range of X-band radars by re- -
ceiving their pulsed interrogations and: transmitting-
pulsed replies-of much greater strength in the same
frequeney band. The system consists of receiver-
tranemitter R'P-856/1VPN-26, contuol 66PABO24, .
adapter-assembly 66PAG025, and antenna AS-
2038 /UPN. Tha receiver-transmitier is-aniemcoder-
iransporder that may be:dperated in either single
pulse reply mode or cade spaced double: pulse re- -
ply mode. Tha-trangpender comtains a: tenvpesition
rotatable 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 con-
trol, marked AN /UPN-25 contains a selector
switch with marked positions OFF, SINGLE
PULSE, and DOUBLE PULSE. When the switch is
placed in the SINGLE PULSE position, the trans-
ponder will transmit one reply pulse for each in-
terrogation pulse received, When the switch is
placed in the DOUBLE PULSE position, the trans-
ponder will transmit two reply pulses for each in- -
terrogation pulse received except when the trans-
ponder CODE SEL switch has been preset to posi-
tion 1. The transponder is protected by a 1-amp
circuit breaker, ma.rked AN /UPN~25 on the dc
essentxal bus

Transponder System Operatlon
To turn system on:

1. Control selectot switch —SINGLE PUL_SE '
OR DOUBLE PULSE A8 DESIRED

'NOTE

Warmup-time is dependent upon tetnbera- -
- ‘ture conditions. Up to'15 minutes may be
mquu-ed under extreme cold condltions

To turn system off
1. Control selector switch — OFF.,
RADIO SET (AN/ARN-65) (TACAN).

The radio set (TACAN) provides both bearing and
-distance indications to-a surface selected naviga-
tion station, The magnetic hearing of the selected
station is indicated by the No. 2 pointer.on the
pilot’s and copilot’s BDHIs and the couirse devia-
tion indicators. A course to or from the station
may be set into the course indicator with the set
knob located on the lower left-hand side of the in-

dicator. The caurse set will appear in an indicating,

window located on the top part of the indlcator
Dev1at10n from the course will be md1cated by the
course deviation indicators. The To-From indicator
on the course indicator shows whether the course
selected, if intercepted and flown, will take the
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helicopter to or from the station, The course indi-
cator switch, located on the course selector panel,
must be in the TACAN position for the course in-
dicators to receive information from the AN/ARN-
65 radio set. The course indicators also have a flag
alarm system that appears when unreliable signals
below minimum usage are received from the
ground station or when the set is off. The range to
the transmitting station is indicated by the distance
indicators on the BDHIs. On those helicopters
equipped with an OMNI navigation system (VOR-
101), the information that is displayed on the
BDHIs and course indicators, except for the range
indication on the BDHIs, is dependent upon the
position of the TACAN/VOR selector switches on
the instrument panel. For TACAN information to
be displayed on both the pilot’s and copilot’s
BDHIs and course indicators, the copilot’s selector
switch must be in the TACAN MASTER position
and the pilot’s selector switch must be in the .
TACAN SLAVE position, The set is so designed
that when the correct bearing or distance cannot
be determined, the indicators will search or rotate
in a manner that precludes the pilot from deriving
improper information from them, The set is con-
trolled from a panel, marked TACAN, located on
the cockpit console. Controls include a three-posi-
tion function switch, marked OFF, REC, and T/R,
two channel selector knobs, marked CHAN, and a
volume control knob marked VOL. When the func-
tion switch is placed in the: REC posmon only the
receiver operates and only bearmgs are indicated.
When the function switch is placed in the T/R posi:
tion, both the receiver and transmitter operate and’
both bearings and distances are indicated. The set
is turned off when the function switch is placed in
the OFF position. The transmitter sends out a
pulsed interrogation signal which triggers a reply
signal from the selected beacon. The set measures
the time lapse between {he interrogation signal and
the reply and converts this into a range indication.
Identification of the selacted station. is accomplish-
ed by listening to the call letters received in Inter-
national Morse Code through the intercommuni-
cation system monitor pane when the push-pull
type switch, marked TAC, is pulled out. The
strength of the tone signal is adjusted by the vol-
ume contnol knob marked VOL, The outer chan-
nel selector knob is used to set the units. Combina-
tion of dial settings from 01 to.129 may:be made.
Howevet, the set only operates on channels 01 to
126, a total of 126 channels. The transmitter oper-
ates in a frequency range of 1025 to 1150 mega-
cycles. The receiver operates in the frequency
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ranges of 962 to 1024 and 1151 to6 1213 mega-
cycles. The radio set is protected by two circuit
breakers, marked TACAN, one located on the dc
essential portion of the ac nonessential circuit
breaker panel and the other on the ac essentlal
circuit breaker panel.

NOTE

In flight, crosscheck the TACAN bearing
information periodically against other
navigation equipment. This is necessary
because improperly adjusted or mal-
functioning TACAN equipment can re-
sult in' lock-on to false bearing. The error
will probably be plus or minus 40 de-
grees, but may be any value which is a
‘multiple of 40 degrees, and can be either
side of the correct bearing. If a false lock-
on occurs, rechanneling from the selected
channel number and back (preferably)
from the opposite direction than the orig-
inal setting) sometimes results in a cor- '
rect lock-on. If this does not correct

the error, turn the set off 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.

Radio Set (TACAN) Operation.
To turn the set on:

1. Function switch — REC.

NOTE
Five minutes are reqinired for Warn-iu'p.

2. Channel selector knobs — SELECT CHAN
' N EL. :

3. TACAN button (Intercommunication sys- -

tem monitor panel) — PULL OUT

4. ~ Volume control — ADJUST AS NECES
SARY
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No attempt should ie made at any tise
to set the CHAN disl tslow clishns] 91
or above channel 1286,

5. Fumction 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 dis-
tance to a selected TACAN station. The setected
TACAN station can be a ghoutidl, shiipboatd, or dir-
borne station, The ground ard shfpboatd TACAN
stations are considered surfioce bestofis. An gir-
borne station only supplies slafit-tange distarice in-
formation unless the aircraft i specially squipspred
with a bearing transmitter and retating atvtshria,
TACAN Navigation Set AN/ABN-118(V) is mot
capable of transmitting bearing dfetisation bt
does supply slant-range distance sepites whon inder-
rogated. The TACAN Navigation Bet Hids previsions
for 126 X channels and 126 Y chéniwls, The Y
channels differ from the X channels in pulse spac-
ing. The maximum operating range of the TACAN
Navigation Set is 330 MNI when the selected
TACAN station is a surface beacon and 200 NMI
when the selected TACAN station is an airborne
beacon.

NOTE

The Y chantiels were developed to dlleviate
congestion of the X channels but have not
yet bash itplemented in AF ground stations.
Use oY chatiriels is encoumguﬂ i air—to-
aitmmden Tl

The AN/ARN’HS TACAN Navigation System is
capable of providing a contifiisus fdication 6f the
bearing‘and distance of the aivplarie fiom sny se-
lected TACAN mri’ace beacon wcmbed Within d



line-of-sight distance up to 330 nautical miles.
Bearing information is determined by the measure-
ment of the phase difference between a reference
bearing signal and a vatiable signal both transmit-
ted by the surface beacon. The set receives power
by two circuit breakers, marked TACAN, one lo-
cated on the dc essential portion of the ac non-
essential circuit breaker panel and the other on
the ac essential circuit breaker panel, The determ-
ining factor as to whether TACAN .information will
be displayed on the No, 2 beanng pointers and
course indicators is the position of the VOR/TA- -
CAN selector switches. The copilot receives '
TACAN information when the ¢opilot’s VOR/ -

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 CDI is slaved to the copilot’s CDI. The
pilot’s TO-FROM indicator will g1ve VOR infor-
mation only.

TACAN CONTROLS.

Controls for the TACAN systems are located on
the cockpit console (figure 4-11). A five-position .
(OFF, REC, T/R, A/A, REC, A7A T/R) function
switch selects the mode of operation, With the
function switch in the REC position, only bearing
information is received; with the switch in T/R
position, both bearing and range data are received,
The A/A T/R positions of the switch are the same
as the REC and T/R pomtlons, except that the TA-
CAN system is transmlttmg and receiving s1gna1s
to and from a sultably-equlpped cooperatmg a1r-
plane rather than a ground statmn ’ .

NOTE

The TACAN system can receive both dls—
* tance and bearing informstion from -other
suitably equipped airplanés but can only
_ transmit distance information.

| E cnunort i | B

The channel selector sw1tch contams a

built-in stop to prevent rotation past the
“‘nine {9) pokition on the units'(ones) digit -

setting. Do not attempt to override the

stop. Reverse direction when the stop lS
‘reéached. - -

Ay
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The channel selector tunes the equipment to any
of 126 frequency channels. The volume control
knob varies the volume of the audio signals re-

. ceived from the surface beacon and heard through

the intercommunication system. The manual self-
test prov1des a test of the complete TACAN sys-
tem. except for the anfennas. .

Manual Self Test of TACAN System

To initiate self-test select a coutse of 180 degrees,

" place the function switch in the T/R position, and
_-allow 90 seconds for warmup. Depress the test but-
‘ton and’ observe that the indicator illuminates for

about one second;and that for about seven sec-
onds, the DME flags.come into view and the bear-

" ing pointers indicate 270 degrees. For the next fif-

teen seconds, the flags go out of view, the DMEs
indicate 000.0 (* 0.5), the bearing pointers indi-
cate 180 (. 3) degrees, the course deviation bar
centers to within + 1/2 dot, and the TO-FROM
arrow indicates TO. When the self-test is complete,
all indicators return-to indications displayed prior
to initiation of self-test. A failure is recorded on
the indicator light if the light stays on during the

- test; however, the test can be performed again in

the REC mode. If the indicator light does not
come on in the REC mode, the malfunction is iso-
lated to the transmitter sectlon and the beanng in-
formation is valid.

!:EAdTION PRI

Bearing and/or distance indicattons- in'ay
still be present when the TEST lamp is on.
Such indications’coutld be eithet partially
++* usable: ot grossly inaécurate: They should
be ¢rosschecked, using every available
. "médans, Bé'propared for the-posstbility of
 TAGAN-‘equipmeént fallure lf the 'DEST
“lamip illuminates, <

Automatic Self-Test of TACAN System.

An automatic self-test oceirs when the recelver s1g-
nal becomes unreliable o the signal is lost, to en-"
sure that the TACAN systém is operating properly.
The results of the automatic self-test are the same
as for the manual self-test, except that the DME '
ﬂags and the NAV flags remain 1n v1ew ‘
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CHANNEL
DIGITAL DISPLAY

FUNCTION
|~ SELECTOR
SWITCH -

TENS TEST TEST Xy UNITS
CHANNEL SWITCH . INDICATOR CHANNEL CHANNEL
SELECTOR . SELECTOR SELECTOR
SWITCH SWITCH

Figure 4-11. Tacan Control Panel (AN/ARN-1 15{ V)) (Typical)

Air-to-Air Modas.
AfA T/ R Mode.

In the A/A T/R mode, tlm AN/ARN—l 18(V) in-
terrogates a cooperating airplane and receives slant
range distance information. If the cooperating air-
plane 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,

A/A Rec Mods. -

In the A/A REC mode, only bearing can be re-
ceived; however, the cooperating aircraft. must
have bearmg transmitting capabilities.

In Air-to-Air xﬁodés, the receiving airplane must se-'

lect a channel 63 channels above or below the co-
operating airplane channel. Use of the Y channels

4-36

is recommended to prévént' pdssible DME inter-
ference. Also, to prevent interference from IFF or

transponder signals, select Y «channels.or select X

channels between 11 and 58 or 74 and 121,

Normal Operatmn of the TACAN

a. Place tl‘m VOR/TACAN gelector switch to
the desired position.

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

c. Tum the channel selector knobs to the de-
sired channel. :

d. . TACAN button (Interéommun’ication Sys—
tem Momtor Panel) -~ PULL OUT.

T e, Volume control — ADJUST AS NECES-
' SARY.



To Turn The Set Off.
1. Function switch —OFF.

HF COMMUNICATION SYSTEM (HF-103).

The HF conimunication system, HF-103, provides

airborne vc_{ifre communications in the frequency
range of 2.0 to 29.999 megacycles. The system is

a multi-channel single s:ge band (SSB) transmitting
and receiving unit, capable of transmitting or re-
ceiving on any one 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, mark-
ed RF SENS. When the mode selector switch is
placed 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 L$B posi-
tion, a mechanical filter is selected that, filters out
the upper side band frequenmes 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
carrier is reinserted at the filter output, The HF
button located on the 1ntercommumcat10n 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 gam of
the transmitter-receiver. The HF 103 set is protect-
ed by two circuit breakers marked HF, One islo-
cated on the DC essential portion of the AC nones-
sential circuit breaker panel and the other marked
AC essential on the AC essential circuit breaker
panel, '

HF Communication System Operation.
To turn.the set on: |
1, 'Mo_'de' selectot switch — AS DESIRED.

2. Frequency selector knob — SELECT FRE-
QUENCY.

3. .Trans'm_itter'selectio'n ~(In'ter patiel) -—HF

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

6. Volume control — ADJUST,
To turn the set off:

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

WARNING

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

RECEIVING SET (AN/ARN-58} (ILS}.

The receiving set (I1LS) combines the instrument
landing and marker beacon receiving systems to
provide complete mstrument landing system (ILS)
reception for the helicopter. The localizer receiver
converts signals into usable indications through the
pilot’s and copilot’s course indicators to display
the position. of the helicopter with respect to the
localizer course. The localizer receiver also powers
flag indicators on the course indicators to inform
the pilot when an unreliable signal is being received.
The glide slope receivers give the position of the
helicopter with respect to the glide path. The
localizer and glide slope receivers indicate position
through the course indicators, and the marker bea-
con indicates passage of the helicopter over a
marker beacon transmltter, serving either as an
airway matker or rinway approach marker, by
aural tones nd a green‘marker beacon light on' the
course indicators. The system receiving sets are re-
motely cantrolied by a rec¢éiver control, marked
ILS, located on the main console. On those heli-
copters equipped with an OMNI navigation system
(VOR-101), the system’ receiving sets are remotely
controlled through the OMNI navigation system
control panel, marked VHF NAV, located on the -
cockpit console, The system is operated by placing
the power switch, marked POWER, in the ON posi-
tion and set_lect’ing‘the proper frequency by use of
the frequency selector knobs. The frequency selec-
tor knob nearest to the power switch selects the
frequency in megacycle increments (the numbers
to the left of the decimal point), and the other fre- -
quency knob selects the frequency in kilocycle in-
crements (the numbers to the right of the decimal
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point). Localizer information is received, and the
VOR function is disabled, when a localizer fre-
quency (between 108.1 and 111.9 megacycles) has
been selected.

Receiver Control.

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

Localizer Receiver Operation.

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

The glide slope receiver operates in the frequency
range of 329.3 to 335.0 megacycles arranged into
20 channels, The glide slope transmitter, located in
proximity to the touchdown point on the runway,
sends a 90-cps modulated signal above the glide
slope course and a 150-cps modulated signal below
the glide slope path for a range of approximately
15 miles depending on the condition of the re-
ceiver. When the set is receiving a desired fre-
quency, the 90-cps and 150-cps signals are de-
tected, amplified, and separated by a filter. The
signal is then fed to the glide slope indicator (GSI)
of the course indicator to show deviation from the
glide slope path. The inner edges of the localizer
and glide slope field pattern coincide and'form a
vertical and horizontal helicopter flight %ath 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 bedcons. A beacon can be identified by an
audio tone, through the intercommunication sys-
tem, and by visual indication of a green marker
beacon light, located in front of the pilot and co-
pilot on the course indicators. The passage over
any marker beacon will cause both aural and visual
indications to the pilot. The pilot is thus informed
of his approximate distance from the end of the
runway when making an approach, or is informed
of his position on an airway. The push-pull type
switch, marked MKR-BCN, located on the inter-
communication system monitor panel, must be
pulled out to receive aural identification. The
marker beacon receiver is'on any time the dc essen-
tial bus is energized,

COURSE INDICATOR (TYPICAL).

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



indicates whether the course selected, if intercept- .
. ed and flown, will take the aircraft to or from the
nav1gat10na1 fac1hty The headlng pomter indicates
the aircraft heading relative to the course in the
course selector window. When the OMNI naviga-
tion system (VOR-101) is installed, the course
indicator will display VOR/ILS or TACAN infor-
mation. The course indicator will present TACAN
information when the VORITACAN selector
switch is in the TACAN position. The course indi-
cator will present VOR/ILS information when the
. selector switch is in the VOR p051t1on Regardless
of the selector switch position, control of the
course set for TACAN operatmn remains in the
copilot’s course indicator and control of the course
set for OMNI remains with the pilot’s course indi-
cator. The headlng pointer receives heading infor-
mation from the J-4 compass, bearing information
from the radio set (TACAN), and indicates the
number of degrees that the helicopter headmg
deviates 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, unrel1able, or nonexistent. The GSI,
" marked GLIDE SLOPE, receives a signal from the
glide slope receiver when the course indicator
switch is in the VOR MASTER or VOR SLAVED
position. The GSI will indicate the position of the
helicopter with respect to the ILS glide path, Dur-
ing localizer receiver operation, the CDI of the
course indicator displays the position of the heli_- '
copter 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 appeat to inform the
pilot that an unreliable signal is bemg rece1Ved '
during ILS operations. -

NOTE:

¢ The TO/FROM indicator on the pilot’s
course indicator always presents infor-
mation relative to VOR course selec¢tions,
. and the TO/FROM indicator on the co-
pilot’s course indicator presents infor-
" mation relative to the TACAN course
" selections regardless of the position of
. the VOR/TACAN selector smtches

"-.3.: The course set knob on'the pilot’s course L
“indicator always controls VOR course se- e

lectlon and’ the course éet knob on the '
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copilot’s course indicator controls
TACAN course selection regardless of
the position of the VOR/TACAN se- .
lector sw1tches .

* On helicopters CH-3E > HH 3E
HE» and helicopters mod1f1ed by T.O.
1H-3-640, to have TACAN indications
displayed on the pilot’s course 1nd1cator,
the pilot’s VOR/TACAN selector switch
must be in the TACAN SLAVE position.

BEARING- DISTANCE HEADING INDICATOR
(BDHI) h

The beanng-dlstance headmg 1nd1cators (figure
1-14)), located in front of the pllot and copilot

on the instrument panel, provide complete steering
and distance information. The instrument consists
of an outer azimuth card, numerically marked in
30-degree increments w1th cardinal headings mark- _
ed 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; anda
range indicator. The azimuth card, coupled to the
J-4 compass system, rotates i in the face of the =
instrument to indicate the magnetic¢ heading of the
helicopter on the scale underneath the fixed refer-
ence index at the top of the indicator. The Iﬂo 1.
pointer shows the magnetic and relative bearings

of transmitting stations, as determined by the di-
rection findersets. The No. 2 Bearing pomter '
receives signals from the radio set (TACAN) to.
indjcate the magnetic beating of the helicopter to
the beacon Belected on the TACAN set, When the
VOR-101 OMNI nav:gatmn system is installed, the
No, 2 bearing pointer of the pilot’s BDHI will in-
dicate the magnetic and felative bearings to the
VOR station whenever the pilot’s VOR/TACAN
selector switch is ini the VOR MASTER position,
and to the TACAN statlon whenever the VOR!
TACAN selector switch'is in the TACAN SLA’VE
position. The No. 2 beenng pointer of the co- - .
pilot’s BDHI will indicate the relative bearing to
the VOR station when the copilot’s VOR/TACAN
selector switch is in the VOR SLAVE position,

and the TACAN station whenlever the VOR/TA-
CAN selector switch is in the TACAN MASTER
pos1t10n The range mdlcator is connected to the

AAAAAA

the hellcopter to the transmlttmg st.atlon
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NOTE

On hel1copters CH-3E » , HH-3E
B> and those helicopters modified by
T.Q. 1H-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 position.

SECURE SPEECH KY-28 SYSTEM.

The secure speech KY-28 system is installed on
those helicopters modified by T.0. 1H-3-557 that
are equipp 'gﬁ; Qg RC-34B UHF and FM-
622A F Q . 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 placmg ‘the master power
switch in the ON position and the mode selector
switgh in the PLAIN position, An amber indicator
light an the contro] panel is lllummated when the

modsg saelector switch is in the PLAIN' position. The ':

system receives power from the de essentlal bus

through a circuit breaker, marked KY-28, located

on the copilot’s c1_rcu_1t_ breaker panel.
OMN! NAVIGATION SYSTEM (VOR-101).

Helicopters CH-3E [H» ,HH-3E B> , and
those helicopters modified by T.O. 1H-3640 are
equipped with an OMNI navigation system (VOR-
101) (figuke 4-12). The system provides the pilots
with the capabﬂlty 't select, identify, and main-
tain'a. predetermmed fixed course with reference to
both a VOR (very’ high fréquency OMNI d1rectlo- ,
nal range) and a LCL (oéalizer) ground station.,

The system operate i’ on;unctxon wrth the ghde )

slope and marker bedcon recéiver to provrdc the
helicapter with ari instrument landmg system (ILE{)
The systern opérates in the fredquency range of

108.0 t0'117.9 megacycles. VOR mformatron is” o B
received, and the LCL function is disabled, w;hen at,- :

YOR: f‘neefuency (even tenths of a megacycle) hss

- been sglected: LCL information is received, and: thef

VOR funetion is. disabled, when a LOL, frequency

(odd tériths of & megacycle in the frequency range =

of 108.Y to 111.9 megacycles) has been selected.
The prapérly paired glide slope frequency is auto-
matically obtained when the desired LCL frequen-
cy is obtained, and the marker beacon set is on any
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time the dc essential bus is energized. Deviation in-
formation is reflected on the course deviation indi-
cator. Magnetic and relative bearings are reflected
on the No. 2 bearing pointer of the BDHIs de-
pendmg on the mode selected.

NOTE T ‘

The system also has the capability of re-
ceiving VHF transmisgions, provided a

- VHF frequency above 117.9 megacycles
has been selected on the VOR navigatlon
system control panel.

\

OM'NI Navigation System Conrrol Panel.

The OMNI nav1gat1on system control panel, mark-
ed VHF NAV, located on the cockplt console, con-
trols all receivers for the system The control panel
contains a frequency indicator, a power sw1tch

two frequency selector knobs, and a dual squelch
and volume control, The system is turned on by
placing the power sw1tch marked POWER, with
marked positions ON. and OFF to.the ON posmon
The volume. contrql, marked VOL, estabhshes the
audio level of the receiver. A squelch control knob
marked SQ, located concentrlcally with the vol-
ume control knob, is used to adjust sensitivity
when there is no receiver signal input, and for fine
adjustment of objectionable background noise. The
frequency selector knob closest to the power
switch selects the frequency in megacycle incre-
ments (the numbers to the left of the decimal
point), and the other frequency selector. knob se-
lects the frequency in kilocycle increments (the .
numbers to the right of the decimal point). Even
tenths of a megacycle frequency selects VOR
operation and the edd tenths of a megacycle fre-
quency sqlects LCL ‘operation.

VQR/TAGAN &elemcr Slmtches

DA elgetor swrtches (flgure 1-14),
'.the pilogand copilot, age. located be-

low thcm r 8 B@HI The: mlot’s switch has

SLAVE, and: the eopilot’s switch: is marked: TA-

eetive
marked: posi tmns VOR MASTER and TACAN ‘
~CAN. MASTER and VOR SLAVE. When the pilot’s

switch;i sin the VOR MASTER. position, his CDI
and No.. 2!, bearmg poinger (BDHI) will d'rsplay
VOR course information and will display TACAN
course information when his switch is in the
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TACAN SLAVE position regardless of the position
of the copilot’s switch, When the copilot’s switch is
in the VOR SLAVE position, his CDI and No. 2
bearing pointer (BDHI) will display VOR course in-
formation and will display TACAN course infor-
mation when his switch is in the TACAN MASTER
position regardless of the position of the pilot’s
switch.

NOTE

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

RADAR ALTIMETER SET-" AN/APN'—'-H"-‘I V). .

HH-3E hel1copters 1212 or these hethpters
modified by T.0. 1H-3-611 are equ1pped with a
Radar Altimeter Set AN/APN-171(V). The altime-
ter set provides instantaneous terraln elearance
between the helicopter and terrait £
feet. Altitude, in feet, is v1sually {
two radar alt1meter 1nd1cators

COpﬂot A control knob on the 16wer left 51de of
the indicator is a multi-purpose switch. It serves as
a‘test switch, a low level warning index set control
and an on/off power switch. The set is turned on
by rotating the control knob, marked PUSH-TO-
TEST, clockwise from the OFF position. Con-
tinued clockwise rotation of the control knob
toward the SET position will permit the pilot to
select any desired low altitude limit, which will be
indicated by the low level index marker on the
indicator. Depressing the PUSH-TQ-TEST control
knob provides a testing feature of the set at any
time or altitude, which gives a visual indication of
100 * 15 feet on the indicator if the set is func-
tioning properly. Releasing the PUSH-TO-TEST
control knob restores the set to normal operatmn
A low level warning light, located on the lower'
right side of the indicator, will illuminate and show.

the marking LOW any time the helicopter isator - | ¢

below the selected altitude. Loss of system power
or tracking condition will be indicated by a black
and yellow striped flag which appears in the indi-
cator window, located in the lower center portion
of the indicator. If the system should become un-
reliable, the black and yellow striped flag will -
appear and the pointer will go behind the mask
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10 to 5000

marked NO TRACK. The set is powered by the ac
and dc essential buses and is protected by two
circuit breakers marked RDR ALTM. One is lo-
cated on the pilot’s ac essential bus circuit break-

. er panel and the other is located on the copilot’s

dc essential bus circuit breaker panel. On heli-
copters modified by TCTO 1H-3-643, the low level

. -warning light is dimmed when the caution and
- advisory lights are dimmed.

' ALTIMETER SET ELECTRONIC (AN/APN-150),

Helicopter prior to CH-3E I not modified by
T.0. 1H-3-611 are equipped with an altimeter set

‘electronic (AN/APN-150). The altimeter set pro-

vides continuous indication of height (terrain clear-
ance) of the helicopter from 0 to 1000 feet over
land and water. Altitude in feet is shown by two
altimeter indicators (figure 1-14), located on the

. instrument panel in front of the pilot and copilot.

The altimeters are provided with two controls.
However, only the pilot’s controls will operate the
set. The copilot’s control is inoperative. A control

- knob, marked ON-ALT supplies electrical power

for operation of the altimeter and mechanically
positions the low altitude limit cursor (BUG) on
the indicator dial. A flag indicator, marked either
FAIL/ON or OFF/ON, is incorporated in the in-

. strument, A FAIL or OFF flag indicates that either

a malfunction exists or that the system has not
been turned on. Interruption of power to the flag
indicator will display the FAIL (QOFF).portion of
the flag in the window. When‘the: heheopter is
above 1000 feet, the FAIL; (@FF) flag will show
and the pointer will go behing the askA caution
light, matked ALTITUDE LOW; éémés on when-

- ever the helicopter is below the" Jﬁi*w&e preselected

by the low limit cursor (BUG). The AN/APN-150
set is protected by. two circuit breakers, marked
RDR_ALTM, one located on the ac essential bus

circuit breiker panél and the other located on the
_ overhead dc circuit breaker panel.

NOTE

ing more than 1000 feet above
thd with the APN-150 tumed on,
ATL (or OFF) portien of the FAIL/
’ ON (OFF/ON) indicator will be displayed
“until the aircraft is at or below 1000 feet
above the ground.
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* Flgure 4-14. Radar Altimeter indicator AN/APN- 171v)

(HH 3E B or Helicopters Modified by -
‘ T O 1H 3-61 1)

Altimeter Set Electronic O_p_erétion.‘ y
To tlirnﬁ the set on:
1. ON-ALT switch —ON.

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

'_-To turn -the_' set off:
1. . ON-ALT switch — OFF.
_,NAVIGATION SET RADAR (AN/APN 175{V)

Helicopters CH-3E H* and HH-3E -l' are
equipped with a navigation set radar. The naviga-
tion set consists of sensor group-and a doppler - -
computer group. The system is augmented by mag-
netic heading information from the J-4 compass
system, a true airgpeed transducer, and AFCS
vertical gyro inputs to stabilizg the antenna of the
sensor group in pitch and roll (figure 4-15). The
AFCS indicators are also utilized to reflect along
track, across track, and vertical velocity displays
in the hover mode of operation; below 25 knots -

ground speed. Along track information is dlsplayed o

by the horizontal bar and across track information
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is displayed by the vertical bar, each circle repre-
senting 5 knots groundspeed. Vertical velocity
information is displayed by the left-hand pointer,
with each division representing 500 feet per minute.
HH-3E helicopters FA» or those helicopters
modified by T.O. 1H-3-611 are equipped with a
radar altimeter set AN/APN-171(V) that eliminates

-the present altimeter function of the AN/APN-
, 175(V) 2 and the altltude indicators.

HH-3E helicopters B> _are equipped to display

-altitude above the terrain, as determined by the
_sensor group, on the altitude indicators. The navi-

gation set operates on 115 volts alternating current

-from the radio ac essential bus and is protected by

two circuit breakers, marked DOPPLER COMPT,
located on the pilot’s overhead circuit breaker

‘panel. The doppler blower operates on 115 volts
‘alternating current from the radio ac essential bus
-and is protected by three circuit breakers, marked

DOPPLER BLOWER, also located on the pilot’s
overhead circuit breaker panel.

‘ Sensor Group

: The sensor group is a llghtwelght alrbome group
) which operates at a frequency ‘of 13,325 mega-
_cycles through an altitude range of 2-to 30,000

feet. The set consists of a recewer-transmltter,
frequency tracker, an antenna, and a blower. The
blower is provided to cool the operating compo-
nents and for fume elimination in the doppler com-

‘partment. The transistorized receiver: transmitter
produces a frequency-modulated signal of 13,325

megacycles to the transmitting antenna, which

" fransmits and receives four beams in'a square .
- pattern to the land or water below. There are ﬁwo

forward and two backward beams. The signals re-

(: turned to the antenna by the reﬂectmg surface are
. received by the frequency-tracker as forward and

backward doppler signals from the receiver-trans-

" mitter; which produces a single fréquency equal to
“the center frequency of the summed totals of the
" forward and backward signals, anq, provides error

voltages to align the antenna with 1 th ground track.
The horn excited waveguide- type antenna is
mounted on the bottom of the lower fuselage. The-
antenna contains one transmitting and two receiv-
ing wayeguide assémblies, The antenna will rotate

* with drift angle changes of the hehcqpter up'to a
" maximum of 90 degrees, left or right, at & mini-

mumn rate of 6 degrees per second. The antenna
receives pitch and roll information from either the
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left or right AFCS vertical gyro (whichever gyro is

selécted on the AFCS channel monitor panel) and_

maintains a level attitude by movement of the

antenna up to limits of 35° of roll (left or right)

and 109 of pitch- (up-or down). The set provides

reliable groundspeeds, from —50 to +390 knots,

and left and right drift angles, up to 90 degrees, .

over all reflective surfaces, The groundspeed and
- drift angle outputs are then fed to the doppler

computer group for computation of present posi- -

tion, as well as bearing and distance to the desti-
nation..The sensor group works in conjunction
with: the doppler computer group, and is operated

from the control indicator. The set will detect any .

losg of doppler signal and send an. mput to the

computer group to initiate a memory opération. =

The computer will then utilize the last reliable
wind solution from the navigation set, use true air-
speed and headlng inputs to solve groundspeed and
track, and furnish groundspeed and drift angle
memory signals to the sensor group until the dop-*
pler s1gnal returns !

Altntude Indlcators

HH—3E hehcopters Eb are equipped with alti-
tude indicators to indicate sircraft altitude above

the terrain, as determined by the sensor group. The -

altltude indicators, located on the instrument panel

in front-of the pilot and copilot, provide indication

of height of the helicopter.from 0.to 2500 feet’

over land or water. The indicators are in operation . ..
whenever the navigation set is turned on. Each in-+ -

dicator contains a set knob, marked ALT SET that
is used to manually préselect a minimum altltude '
The manually selected minimum altitude will be
indicated by a triangular marker that rotates
around the outside of the altitude scale, A red OFF
flag, incorporated in the instrument face, will ap-
pear during unreliable operation due to low signal
strength, when the altimeter becomes faulty, or
upon loss of electrical power. A memory light,
marked PRESS-TO-TEST, located on the top right-
hand corner of the indicator, will illuininate when-
ever the navigation set is in memory operation.

On HH-3E helicopters [EB» or those helicopters
modified by T.0. 1H-3-611, the altitude indicators
are removed and replaced with radar altimeter in-
dicators.
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Doppler Computer Group.

: '_I‘he doppler compu'ter group is a transistorized

navigation computer designed to provide contin-
uous calculation of present position relative to an
operator-selected grid origin (or center point), dis-

-tance and‘bearing to a destination, and windspeed

and direction. During a loss of d0pp1er signal or
erratic data from the sensor group, the computer
will also use the last known. or manually updated
windspeed and direction to calculate groundspeed
and drift angle. The group consists of a navigation

.computer, a velocity steering indicator, and a con-
. trol indicator. The group has a memory mode of
“' operation to ensure continuity of computation
- when tracking information is not available from
.the sensor group, and an air data mode of opera-

tion to permit use of the equipment when opera-
tion of the radar transmitter is not desired. Other
features of the group include visual displays of
groundspeed, true track, and wind velocity. The
computer uses track and groundspeed information,
in conjunction with true heading and true a1rspeed
to continuously calculate the wind velocity.

| Control I'ndicator -

The control indicator is the master control for the_
entire navigation set, controlling | both the sensor

group and the doppler computer; group. The con-

trol indicator provides a‘digital counter readout of

.present position, two:destinations, and the magne-

tic variation wh1ch has. heen inserted to: change

_ magnetic heading totnie headmg Circuitry is pro-

vided to program the computer for’mltlal position
at takeoff, position correction, dqstmatlon changes,
and to manually slew the groundbpeqd drift angle -
of the sensor group. Switches are-alsg provided to.-
update the memory wind information during mem-
ory operation. The function selector switch, with
marked positions OFF, STBY, LAND, SEA, TEST,
and AIR, (figure 4-16) selects the mode of opera-

* “tioh for both the sensor group and the doppler

computer group. Placing the function switch in the
OFTF position turns off both groups. The STBY
position places the equipment in a standby mode
of operation and allows slewing of the present posi-
tion and destination readouts, The STBY position
is also used for pre-takeoff programming. The ve-
locity steering indicator caution light (figure 4-17)
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slewed at a slow rate. The variation digital counter
(figure 4-16), marked VARIATION indicates the
degree of magnetic variation that has been manual-
ly set into the system by the varlatlon set knob.
The variation set knob (figure 4- 16), located adja-
cent to the variation counter, is pulled out to en-
gage and allow manual insertion of magnetic
variation up to 99.9 degrees, east or.west. The
present position‘digital counter (figure 4-16),
marked PRESENT POSITION - NMI, indicates the
present position, north or south and east or west,
in relation to a seleeted point. The north or south
present pomtlon reading is slewed. at a variable rate
by rotating the rheostat knob (figure 4-16), mark-
ed SET, with marked: positions N and 8. The east
or west present position reading is slewed at a
variable rate by rotating the rheostat knob (figure
4-16), marked SET, with marked positions W and
E. When the push button (figure 4-16), marked
PRESS-TO-STORE and located below the present
position counter is depressed, the computer will
store present position calculations while the pilot
corrects the present position counter settings. De-
pressing the button a second time will cause the
computer to update the stored present position
information to the present position counters. The
PRESS-TO-STORE button will be illuminated.
when the stored facilities are active. The DESTI-
NATION digital counters (figure 4-16), that are
marked DESTINATION 1 and DESTINATION 2,
indicate destinations in nautical miles north or
south and east or west of an operator designated °
grid origin (or center point). Both are slewed at a
variable rate by rotating the adjacent set knobs.
The knob (figure 4-16), marked SET, with marked
positions N and S, is used to slew the north or
south settings of the destination counter not being
used. The knob (figure 4- 16), marked SET, with
marked positions W and E, is used to slew the west
and east settings of the destination counter not
being used. The SET rheostats can only be used to
slew the counters for the inactive destination. A
destination selectorswitch (figure 4-18), located
between the two destination ‘counters, is used to
select the desired destination counters and connect
‘the SET rheostat knob to the inactive courters,
Wheh the switch is placed in the up position, desti-
nation 1 ¢counters are selected and the SET rheo- -
stats are connected to the number'2 destination
counters. When the switch is placed in the'down
position, destination 2 counters are selected and
the SET rheostats are connected to the'number 1
counters. When a destination counter is not in-
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operation, a transparent orange colored mask (fig-
ure 4-16) will appear over the counters, Each desti-
nation counter also has a flag (figure 4-16) that will
read ON, when the counter is active, to indicate
the counber cannot be slewed ‘The flag will read
OFF when'the ‘counter'is mactlve to:indicate the
counter can be slewed, Two wind set knobs, lo-
cated on the bottom: of the indicator under the
heading WIND ‘_SET are. u_sed to slew wind direc-
tion. The knob (figure 4-16), with marked posi-
tions N-and §,:is used to'slew the north’ and south
wind velocity, which is shown by dlsplacement of
the horizontal bar on. the velocity steering indica-
tor. The knob (figure 4-16) with marked positions
W and E, is used to slew the east and west wind
velocity ‘Which i is shown by displacement of the
vertical bar on the velocity steering indicator. The
wind set knob (figure 4-16), marked DIR, permits
rotation of the track pointer to indicate the pre-
sent wind direction when the WIND-READ-SET
switch (figure 4-17) on the velocity steering indi-
cator is operated.

Velocity Steering indicator {VSI),
(See figure 4-17.)

The velocity steering indicator, located on the in-
strument panel, provides a visual display of &
selected destination relatlonshlp to the present
position, The present position is represented by the
center mark, which is an etched mark that'is in the
center marker (figure 4-17) of the.concentric rings
on the indicator dial. The selected destination is
represented by the intersection of horizontal and
vertical bar indicators. The horizontal bar (figure
4-17) represents the north or south distance com-
ponent from present position to the destination,
and the vertical bar (figure 4-17) represents the
east and west distance component from present
position to the destination. The intersection (fig-
ure 4-17) of the vertical and horizontal bars:
indicates destination bearing and the distance. to
the destination from the present position. The
scale markers (figure 4-17) are concentric range
circles that provide short, medium, and long dls-
tance scales, The scale selectéd is indicated in a -
window (figure 4-1 7) locatéd on the tipper left-
hand portion of the indicator. Theshort scale -
mdlcates arange of'0 to ‘10 nautical’ miles, the
medium‘scale inidicates range of 0 to 100 nautical
miles,-and'the long'scale indicates a tangs‘of 0

to 1000 raittial miles; Apptopriate scales are se-
lected by usé of & scale sv(ntéh (figure 4-17) '




marked X10 SCALE X3, located on the upper
left corner of the indicator. The X10 switch posi-
tion selects the next lower range scale; when the
distance to the destination has decreased to within
the limits of the lower scale. If the helicopter
should overfly the selected range, the scale will
automatically change when the limit of the scale
in use ig reached. The spring loaded X3 position
is used to expand the distance-to-go by a factor of
three for a five second period, or-as long as the
switch is held, to make steering easier by allowing
. the track pointer to:be more accurately-alighed
with the intérsection of the horizontal and vertical
bars. The track pointer (figure 4-17) rotates around
a compass card to indicate true track. True track is
maintained to a selected destination by turming the
helicopter until the track indicated by the track
pointer coincides with the destination bearing indi-
cated by the intersection of the vertical and hori-
zontal bars. The stationary compass card (figure
4-17), calibrated in 5-degree increments from 0
to 360 degrees, is used to facilitate:track and wind
direction readout. The wind set switch (figure
4-17), marked SET WIND READ, is located on the
lower left corner of the indicator. Placing the wind
switch in either the SET or READ position, con-
verts the velocity steering indicator from a position
indicator to a wind velocity indicator. When. used
as a wind velocity indicator, the concentric range
rings read from 0 to 50 knots, with-the space be-
tween each ring being equal to:10 knoétsi The inter-
section .of the vertical and horizontal bars, in:rela-
tion to the center of the velocity steering indicator,
indicates the end of the wind vector. The distance
from the center of the velocity steering indicator
to the intersection of the vertical and horizontal
bars represents wind velocity; The track pointer
may be rotated by the DIR knob, located on the
control indicator panel, to find the intersection of
the cross bars on the VSI to provide readout of
wind direction. The wind switch is placed in the
SET position to manually program the wind. When
the wind is being manually programmed, the N and
S and E and W wind set knobs, located on the con-
trol indicator, are used to position the vertical and
horizontal bars, and the DIR knob, also‘located on
the control indicator; positions'the track pointer to
correspond to the required wind direction. When
the wind has been set, the wind switch is#éturned
to its neutral position, Wind is manually program-
med to-update the wind velocity' whet eperhtmg

in the’ au- data mode and when reqiured T
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surface wind velocities prior to takeoff.. The READ:
position of the wind switch is spring-loaded to neu-
tral. When the switch is held in'the READ position,
the velocity steering indicator will display either
the wind velocity computer from the sensor group,
when operating in the normal mode of operation
(the last reliable wind velocity stored in the mem--
ory circuits when operating in the memory mode),
or the memorized or manually prograrimed wind
velocities when operating in the air data mode. The
desired track knob (figure 4-17), marked DE- -
SIRED TRACK, located on the lower right -hand .
corner of the indicator, is used-to- manually rotate
the desired track grid. The desired track grid over-
lay (figure 4-17) contains parallel lines with the' - -
center line having an arrowhead. The center line is-
referred to as the desired track pointer, The track
grid.is rotated until the desired course for a-se- .
lected leg is indicated by the desired track pointer -
on the compass card. A traverse line running .
through the center of the grid and perpendicular to :
the desired track pointer is used to determine the
distance the helicopter may have deviated from the
planned course. This is accomplished by noting the
distance measured .along the traverse line betweern
the center of the indicator ard an‘imaginary line
running parallel to‘the desired track pointer:-
through the intersection of the vertical and'hori-
zontal bars. The groundspeed digital counter: (fig- -
ure 4-17); located in the center of the indicator, -
indicates groundspeed from 0'to 499 knots. The
memory flag, located on the upper right side of =
the indicator; will:show MEM when operating'in-
any mode of operation-other than the land orsea
modes of operation. The press-to-test memory cau-
tion light, located on the upper right corner of the
indicator, will illuminate to indicate that the navi-
gation set has lost doppler signal or become
unreliable, or that the wind set sw1tch is m the SET '
posmon

True Alrspeed Transmltter

The true an'speed transmitter. accepts p;tot and
static pressure from. the pilot’s pitot tube; and free
air temperature from a free air temperaturg densor,
to produce an electrical signal representative of the
true airspeed of the helicopter. Tme%ﬁimﬁee‘dz;i&'
applied to the computer to be used in the memory
and air data modes '¢f operaﬁldn« amlu:ﬁor wihd
velocﬂ;y calculatlon
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Navigation Set, Radar Sample Problem.
NORMAL PROCEDURES.
Flight Planning, (See figure 4-18).

Obtain a map upcn which grid lines oriented to a
true north are drawn, or use a nautical mile grid
overlay. On the map to be used, select a convenient
origin to be designated as coordinates “zero-zero” .
on the intersection of the grid lines, or a geographi-
cally substantiated and easily identifiable landmark.
It is usually desirable to use the helicopter opera-
ting base as the origin. Locate the destination or
destinations in terms of coordinates north or south
and east or west of the origin. Obtain the differ-
ence between the latitudinal coordinates of the
origin and-the destination. One minute of latitude
is equal to one nautical mile for the purpose of :
setting N-S counters. Obtain the difference be-
tween the longitudinal coordinates of the origin
and the destination. Because of the convergency

of the meridians of longitude as they approach the
earth’s poles, one minute of longitude is equal to.
one nautical mile only at the equator. In order to
obtain nautical miles for purposes of setting the E- -
W counters, first multiply the difference of the .
longitudinal coordinates by the cosine of the mid--
latitude between the origin and the destination.

All destinations selected must be located in refer-
ence to the same origin. Using a protractor, deter-
mine the desired track for each leg. Obtain the best
available wind information for the planned cruise
altitude at the point of takeoff. If this is not avail-
able, use surface winds. ‘

NOTE

. Mileages for oﬁ_e degi‘ee of longitude at -
any latitude may also be found directly
in several navigational texts.

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

: of the doppler nav 1gator ‘
Before Takeoff '
1. Functlon switch — STDBY

Allow one minute of warmup t1me for fully
reliable doppler operation before takeoff.

4:60.

.~ Variation set knob — PULL TO SET MAG

: NETIC VARIATION

Wmd switch (VSI) —PLACE IN WIND
SET POSITION

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

Wind set knobs (control indicator) — SLEW

CROSS BARS ON THE VSI TO INTER-
SECT THE TRACK POINTER AT THE
CIRCLE CORRESPONDING TO THE
WIND VELOCITY.

Each circle indicates TO knots

Wind switch (VSI) - CENTER

. - Setin present pos1t1on at thls pomt 1f

.. possible,

.- NOTE

Moving the wind set knobs will insert a dif-
ferent wind whenever the doppler is opera-
ting in STANDBY, AIR DATA, or MEMORY

- modes. The velocity steering-indicator will
" not display this.changing wind unless the

wind- read-set sw1tch is operated

. Functlon switch — TEST

‘a. VSI MEMORY cautlon hght - ON

‘b. ,- Memory ﬂag - MEM

c. i Preset ppsltlon counters - POSITION

10.

- .. INCREASES AT APPROXIMATELY
-5 MILES PER MINUTE. . .

. d,  V8I cross bars — SLEW TO INDICATE

- DESTINATION AND.PRESENT POS]-
TION RELATIONSHIP. . - -

Function switch — STDBY.:
PRESENT POSITION TO THE EXACT

COORDINATES OF THE BASE (usually
ZEYO - Zero).

_PRESENT POSITION SET knobs — SLEW





