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MISS5ION AND MISSION
COORDINATION.

The radio operator is responsible for the performance
of proper preflight checks of all communications equip-
meént 1n the aircraft. This will include UHF (No. 1 and
No. 2 systems), VHFE, HF (Systems No. 1 and No. 2),
CW, and teletype. The primary duties of the radio
operator are as follows:

1. Send aircraft position reports in accordance with
directives promulgated by the operational commander.

2. Select frequencies for HF System No. 1 and No. 2
as directed by the pilot.

3. Monitor base radio frequency as set forth in direc-
tives promulgated by the operational commander.

4. Be prepared to transmit aircraft position (obtained
from the navigator) at any time in case of emergency.
5. Be prepared to authenticate at any time.

G. Act as an observer and wtilize retto marker release
Pi:;l{lnz to mark contace Pmitinns as directed,

Refer to Section X for additional crewmember informa.
tion and NATOPS evaluation grading eriteria.

Radic Operator and Tactical Coordinator.

The radio operator normally transmits tactical messages
authorized for release by the mission commander, These
messages are usually drafted by the tactical coordinator
or navigator, Authentication, if required, is accomplished
or checked by the radio operator.

MISSION REQUIREMENTS.
Preflight.

1. Artend mission brief, unless otherwise directed, to
acquire mission call sign, frequency plan, existing com-
munication difficulties or special instructions as deemed
necessary by higher authority.

2, Conduct preflight checks for the following equip-

mMent:
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HF-1 and HF-2
UHF-1 and UHF-2
ARR-41 HF 3
VHF

v B

oo

TT-264 teletype
VOR-1 and VOR-2
CW key

Tacan

ADF

m |

&

j. Radar altimeter
k. KW'-7
I. KY-28

3. Wind and set all aircraft clocks.
4, Review mfet}r rmqu:irement:': for ﬂig]:nt-

5. Report 1o tactical coordinator when check list is
complete. Report equipment that is inoperative or oper-
at:ing at reduced Eﬂi-l:[l:l‘.lqr',

. The radio operator reports to the pilot when the
radioc compartment has been visually inspected for
proper r:quipm:nr stowage and personnel are I&ad}' for
takeodi.

Inflight.

1. Upon initial Condition III being set, promptly
establish communications with controlling station via
Out/Departure report, verifying that both HF-1 and
HE-2 are operating properly. Report to pilot that com-
munications are established.

a. Ensure that HF-3¥ 1s operating properly.

b. Check operation of TT-264 and KW-7 (if not
used for initial establishment of communications).*

c. Report equipment status to tactical coordinator.

*[f insralled.

9-221



Section 1X

NAVAIR 01-75PAA-1

Part 10—Radio Operator

9-222

LT T S S T TR

RADIO OPERATOR’S STATION

s

R-642TARR-41 HF RECEIVER b
CLOGE (20 HOUR ) 7
LIGHTS CONTROL PANEL &
ARC-d TRANSCEIVER CONTROL PANEL [HF-1) 9
HF S%STEM SELECTOR PAMEL i

Figure 9-7T13

‘e

ey
e

ot

S —. S _ CEpA T
i e
- = - .
"'f.l:‘-#\'\“‘%\a A
L E
Fel o ER

R
i

srmea
]

= fo
a ANSES g |
I ) f i
~ : ]
- : #:" 'II-.
L i el ey .-
ARC-04 TRANSCEIVER CONTROL PANEL (HF-Z
AIC-22 |5 PANEL
CW TRANSMITTING KEY
TELETYPEWR ITER 1 TT-2641
RETRC MARINE MARKER EELEASE
A 405010



L/

MAVAIR 01-75PAA-1E

2, Monitor frequencies as directed by the pilot and
by operational docerine
3. Request position from navigator tén minutes prior
to time position repore is due.
4. Authenticate messages as directed,
5. Transmit message when direcred by mission com-
Emandcr {or pilot in command when no mission
commander is assigned),
. Be preparcd (o transmit cmergency messages at any
ek {ch
7. Maintain logs as dirccred by communication doc-
trine /controlling activity,
E &. Act as wisuzal observer when not otherwise occupied,
9. The radic operator reports to che pilot when the
radio compartment has been wvisually inspected for
proper equipment stowage and personnel are ready for
landing.
Mota
Inflight maintenance procedures may be found
by referring o NAVAIR 01-75PAA-12 (LT}
or MAVAIR 01-75PAA-12A,

Postflight.

1. Secure all communicarions mquiltmem-

i e e e e B e e

Tune ARC-94 receiver to 29 megahertz prior
to sequring equipment to prevent inadvertent
damage by of radiation from nearby transmat-
ters. Do not load antenna.

2. Arntend debriehng as direceed.
H 3. Present radio logs to the tactical coordinator,
Jd 4. Properly record all equipment discrepancies.

EQUIPMENT.
Equipment located ae the radio aperator’s station (figure
9-113) and operated by him is as follows:
[. HE MNo. 1 and MNo. 2.
Teletype.
N Jeey.
ARB-41.%
AIC-z2 ICS,
Retro marine marker release switch,

e TR

o

HF SYSTEM, ARC-94.

Two ARC-94 transceivers Pn:rmit transmission and re-
ception of radio signals in the frequency range of 2 to

2k some aifcraft.
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ARC-94
TRANSCEIVER
CONTROL PANEL

usg, b8 .nru

- OFF 9;*

HG D2FES Fiicwesacs
Figure 2-114

20999 megaherce. (The upper part of the frequency
range is reduced to 25 megahertz in systems using the
CU-351/AR Antenna Coupler.) The associated coupler
tunes to the antenna impedance to provide full output
power. The coupler loading coils are not utilized for
reception. Therefore, the coupler need not be tuned when
only receive functions are desired.

The ARC-04 can he operated in any one of the follow-
ing modes: AM (equivalent amplide maodulation,
transmission of caerier plus upper sideband only}), UsSB
{upper sideband), LSB (lower sideband}), DATA (tele
type operation), and CW.

C-3240 Control Panel,

Operating controls for each teansceiver are on  the
-3940 control panel (figure 9-114).

Mode Switch. The mode switch provides control of sys-
[Zm Uljﬂrilfi()l'l.

OFF Operating power removed from system.

LISB Permits transmission and reception of upper
sideband signals.

LK Pepmits transmission and reception of lower
sideband signals.

AM Permits rransmission and reception aof ﬁql.ll"'-'-
alent amplitude modualation,

DATA  Supplies an operating ground to the TT-264
teletype. (The transmitter will be keyed if
the teletype 15 turned on and is in the SEND
mode,} Transmission will be upper sideband
signals 1575 and 2425 hertz above the
selecred €-3940 control panel setting.

G-223



c

(

(-

Changed 1 April 1972

MAVAIR 01-75PAA-1 Section 1X
Part 10—Radio Operator

f. The antenna coupler tuning and loading cycle
must be completed within 30 seconds when using the
CU-351 and within 5 seconds for the 490T-1.

§ CAUTION ;

o

If the CU-351 tuning cycle continues for 45
seconds without proper loading, coupler opera-
tion will be automatically stopped. If this
occurs, wait 3 minutes, then select another
frequency, and then return to desired fre-
quency.

9-232A/(9-2328 blank)
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ANTENNA COUPLERS,
TEST METER AND
SELECTOR SWITCH

FUE ) L4025

Figure 9-115

CW Permits use of the CW rtransmitdng key.
Transmission and reception will be upper
sideband 1000 Hertz above selected C-3940
control panel setting.

Frequency Selector Controls. The frequency selector
controls permit selection of an operating frequency at
1 KHz increments.

RF S5EMS5 Contral. The RF SENS control 15 used o ad-
just the RF sensitivity of the receiver. It is not effective
in DATA mode,

RT-648 Receiver/Transmitter.
Controls on the frone of the receiver/transmitter provide
a means of monitoring operating voltages and current.
Microphone and headset jacks are also provided for
lecal operation of the transceiver.

Test Meter and Selector Switch. The test meter
(figure 9-115) should read in the red area when 28-v
or 130-v is selected by the selector switch and 1500-v
when selected on the selector switch with the transceiver
keyed. With PA MA selected, the indication will vary
up to 300 MA depending upon the degree of modula-
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HF SYSTEM
SELECTOR PANEL

HG 02366

Fr&0-o-7=60

Figure 9-116

tion, The CAL TONME position is used when a fre-
quency calibration of the transceiver is to be made using
WY,

Antenna Coupler, CU-351 /AR or 4907-1.

There are two couplers provided, one associated with
each ARC-94 (figure 9-115). Each is used to couple an
ARC-94 to one of the fixed lu:mg wire antennas and is
capable of tuning the antenna within the frequency
range of 2 o 25 megahertz (2 to 30 megzhertz with
490T-1). In systems using the CLI-351 coupler a meter
indicates the magnitude of the standing wave ratio
(SWR) produced when
ARC-94,

operating the associated

HF S5ystem Selector Panel.

The HF selector panel (figure 9-116) permits selection
of the ARC-94 transceiver or transceivers to be used for
transimission of radio signals. TUNING indicators illu-
minate during antenna tuning operation by the antenna
couplers.

HF 5Y5 SEL Switch.

HF-1. The HF-1 position selects the ARC-94 located in
the forward right-hand electronic bay for transmission
of radio signals, Transmission will be from the HF-1
transceiver regardless of which HF selection, HF-1 or
HF-2, is made on the MIC SEL switch of an ICS master
control box. Radio signals received by HF-2 can be moni-
tored by operation of the HF-2 receiver toggle switch or
by selecting the HF-2 position of the MIC SEL switch
on the ICS master control boxes,

HF-2. The HF-2 position selects the ARC-94 located
in the forward left-hand electronics bay for transmission
of radio .rhigna].*:. Transmission will bhe from the HEF-2

Changed 15 January 1974
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transceiver regardless of which HF selection, HF-1 or
HEF-2, is made on the MIC SEL switch of an ICS master
control box. Radio signals received by HE-1 ean be moni-
tored by selecting the HF-1 position of the MIC SEL
switch or by operating the HF-1 receiver toggle switch
on the 1CS master control boxes.

Mote
® The CU-308 loran coupler, in the forward left
electronics bay, must be energized for HF-2
reception, The coupler is energized by the cir-
cuit breakers labeled CU-308/U PWR and HF/
LORAMN COUP on the forward left electronics
circuit breaker panel.

® When setting the HF-1 (upper) control or the
HF-2 (lower) control the following anti-reso-
nait frequencies should be avoided,
C1I 351 /AR equipped P-3:
HF-1 6.4, 13.6, 21.6 23-30 MHz
HF-2 5.5,12.5, 19.5, and 23-30 MHz
490 T-1 equipped P-3:
HF-1 29-30 MHz
HF-2 26.4-27.1 MHz

BOTH. The BOTH position selects both ARC-94
transceivers for simultancous transmission. ‘Transmission
will occur from both transceivers regardless of which
HF selection, HF-1 or HF-2, is made with the MIC SEL
switch on the ICS master contral boxes. This simul-
taneous operation may be seriously limited because of
interaction between the two long wire antennas.

TUNING Indicator, HF-1 and HF-2. The TUNING
indicator, HF-1 and HF-2, provides an indication of a
tuning operation by the associated antenna coupler. The
mJPiﬂr will retune the antenna when a frequenr:y has
been selected on the ARC-94 control and the transmitter
is keyed. The appropriate TUNING indicator will remain
illuminated during the entire tuning operation.

Operation of the HF Systems.

i CAUTICN ;

Make certain that both ARC-94 HF systems are
turned on before transmitting on either one,
This precaution is necessary to prevent damage
to the HF system not being used.

Note
If flight is to be conducted in areas requiring
use of ARC-94 HF systems as the primary
means of communication, and one of the sys-
tems is inoperative, equipment should be inter-
changed to ensure that the HF1 system is

Changed 15 January 1974
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operable. This will ensure that communications
can be conducted in the event that main ac bus
A is secured due to the execution of an emer-
gency procedure, or the electrical load moni-
toring system is actuated. Refer to Section VII
for Prfmﬂr}l eMEergency nPEratinnal Pmctdurt
and to NAVAIR 01-75PAA-12, Inflight Main-
tenance Manual for alternate emergency pro-
cedures,

When selecting an operating frequency for either HF
transceiver, care must be taken not to select a frequency
within 500 KHz of the associated antenna antiresonant
frequencies as noted on a decal at the radio operator
station (for systems using the CL-351). Also note the
tuning time as shown by illumination of the TUNING
indicator. Excessive tuning time, (over 30 seconds for
CU-351 and over 5 seconds for the 490T-1) and a high
standing wave ratio, (5 or over on CL-351 meter or
illumination of the amber light on the 4907T-1) indicate
the transmitrer cannot be Pmptrl}' tuned on the selected
Frequency. If this condition occurs, recycle the frequency
selector and again initiate the tuning cycle. When trans.
mitting simultaneously from both HF syseems (HF
selector switch in BOTH), the operating frequencies
should be separated by a minimum of 20 KHz. It is sug-
gested that both transmitrers be tuned simultanecusly on
their respective frequencies to prevent high standing wave
ratios from developing. When operating on CW, the
control panel setting should be set 1 KHz below the
desired operating frequency, This will assure that com-
munications can be established between the aircraft and
other stations using either ARC-94 receivers or older
conventional HF transmitters and receivers.

EMERGENCY LORAN PROCEDURES.

WARNING

Severe electrical shock or burns may result if
either HF transmitter is keyed during the fol-
lowing procedure.

1. Disconnect the APN.70 antenna coax from the
loran jack on the CU-308 coupler and connect it to
either the AUX or COMM jack (loran A enly).

2. If the foregoing procedure fails to produce ade-
quate signals on the IP-58, there are two procedures
that may be used while still retaining coupler protection.

a. Procedure 1:
(1) Using two T connectors, connect the follow-
ing: the loran receiver coax, the HF-2 receiver coax from

9-215
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TELETYPEWRITER TT-264

H#, 1876
CEANMS<B=111

Figure 9-117

the R/T unit, and the short coax from the HF antenna
coupler J103.
b. Procedure 2:

(1) Disconnect the short coax between the HF-2
antenna coupler and ANT jack on the CU-308. Remove
the coaxial T fitting from the coax.

(2) Install inflight patch cord 924715-1 on J103
of the HF-2 antenna coupler and connect the coaxial T
to the free end of the patch cord.

(3) Connect the HF-2 receiver coax and the
APN-TO receiver coax to the coaxial T.

3. If still unable to obtain adequate signals on the
IP-38, connect the APN-T0 receiver directly to either
the port or starboard long wire antenna by the follow-
ing procedure:

a. Pull all HF circuit breakers.

WARNING

® De-energize both HF systems prior to installing
emergency connéction to HF antenna lead.in.
Voltages dangerous to life may otherwise be
present.

® Disconnected HF antenna lead-in must be se-

9-226

curely grounded to aircraft structure. Voltages
dan gerous to life may ocherwise be present.

b. Connect the loran coax cable to the emergency
loran antenna No. 2 jack (port) or No. 1 jack (star-
board) adjacent to the CU-308.

€. Connect the appropriate long wire to the emer-
Zency connector.

Mote

The emergency long wire connection to the
No. 1 antenna is made in the forward righe-
hand electronics rack. This procedure discon-
nects the associated transceiver antenna.

i CAUTION ;

When using the procedure in step 3, the
loran coax cable must be removed from the
EMERG LORAN antenna jack before making
transmissions on the remaining HF transceiver,
since the loran receiver no longer has the pro-
tection of the CU-308 coupler. Equipment dam-
age may result if either HF transmitter is keyed
with the long wire antennas improperly con-
nected to the HF couplers,

Changed 1 April 1972
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TELETYPEWRITER SYSTEM, TT-264.
{(5ec Agure 9-117.)

The teletypewriter permits transmission and reception
of teletype signals via the Signal Data Converter, CV-
1053, and a selected ARC-94. The TT-264 can also be
used as an electric cypewriter if desired.

MOTOR OMN-OFF Switch. The MOTOR ON-OFF
switch supplies power to the drive motor and the elec-
fronic circuits.

Changed 1 April 1972
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LAMP OM-OFF Switch. The LAMP ON-OFF switch
supplies power to the copy lights when the MOTOR
ON-OFF switch 15 ON,

SEND-REC /REC Switch. In the SEND-REC position,
the keyboard is energized for teletype transmission and
the selected ARC-94 is keyed (provided the DATA
function has been selected). In the REC position, trans-
mission by the keyboard is disabled, the teleprinter is
placed in the receive condition, and transmitter keying
for the ARC-94 is disabled.

9-226A/19-226B blank]
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MOTOR STOP ENABLE-DISABLE Switch. This switch
is located to left of the OFF-LINE Puihbuttuns amd
under the front cover assembly. In the ENABLE posi-
tion the TT-264 automatic time-delay motor stop mecha-
nism, a mechanical device, will turn off the motor and
leave the other electronics in standby. The motor is re-
started by momentarily depressing the BREAK push-
button or by reception of the first mark-to-space transi-
tion from a transmitting station. The automatic stop
mechanism is made inoperative by placing the MOTOR
STOP ENABLE-DISABLE switch to the DISABLE
position.
Mote
When the TT-264 is operating with the 100
word-per-minute gear, the automatic time-delay
motor stop mechanism will stop the motor in
approximately 60 seconds if no mark-to-space
transition has been sent or received. When
operating with the 60 word-per-minute gear the
motor will stop in approximately 90 seconds.

BREAK Pushbutton. The BREAK pushbutton is not
wied in the P-3A/B installation except to restart the
teletypewriter motor,

Off Line Pushbuttons.

These pushbuttons provide the indicated function on the
teletype in the aircrafr only and will not be transmitted.

UPFPER
CASE

LOWER CARRIAGE
CASE RETURM

SlEge s e

These switches ]::Erfnrm the f-u:n-l]nwing functinns:
TYPEWERITER KEYS.

PAPER
ADVANCE

LTRSS Permits transmission of lower case char-
acters (letters).

FIGS Permits transmission of upper case char-
acters (numbers, punctuation marks, and
the BELL signal).

BELL Rings bell at the sending and receiving
stations.

REP Produces a repeat of the last character

sent. If the key is held down, the charac-
ter will be continuously repeated,

Changed 15 January 1974
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LINE
FEED

Advances paper in the printer.

CAR RET Causes the carriage to return to the left.
The carriage will automatically return to
the left and the paper will advance after
the 75th space has been passed on a line.

SPACE
BAR characters.

Permits the generation of a space hetween

Signal Data Converter, CV-1053 fARC.

When the TT-264 is in the SEND mode, the signal data
converter converts baudot coded characters from the
teletypewriter into an equivalent audio code of 1575 and
2425 cveles for modulation of the selected ARC-94 trans-
mitter. With received teletype signals, the CV-1053 con-
verts the 1575 and 2425 cycle signal from the ARC-94
receiver into a baudot code which will produce the
correct characters on the teleprinter. The REV-NORM
switch reverses the output from the 1573 hertz oscillator
and the 2425 hertz oscillator. The switch should normally
be left in the NORM paosition.

Operation of the Teletype System.

Transmittion and Reception. With the HF selector
switch, select the HF transceiver to be used, Select the
DATA position on the ARC-94 control mode switch.
If simultaneous transmission (BOTH) is selected, tele-
type data will be transmitted from both ARC-94's but
only HF-1 will TL1EJ]'.I'|}-' the recerved .{Lgna]i for the tele-
typewriter. {Restriction to a minimum frequency separa-
tion of 20 kHz applies to simultaneous teletype transmis-
Sion 1% wéll as the other modes of ARC-04 npera[iun,}

e A L L T T L T e T T r

CAUTION ]
e L S A SRt A T

The MOTOR switch must not be left in the
ON position while the keyboard is being moved

in or out of the mlet}lpewr:imr,

The SEND-REC/REC switch should be left in the
SEND-REC position only while a transmission is being
made. Leaving the switch in the SEND-REC position
mntinunusly |-|:l.‘::r'5 the ARC-94 transmitter {mgardle:ss af
the position of the TT-264 MOTOR ON/OFF switch)
and prevents the receipt of incoming teletype messages.

9.227
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Use as a Typewriter. The teletypewriter may be used
as an electric typewriter by switching the selected
ARC-94 control mode switch to OFF or any position
except DATA. Pull the keyboard out and turn the
MOTOR switch ON and the SEND-REC,/REC switch to
SEND-REC. The motor will stop if no character
has been typed for approximately one minute. To start
the motor, recycle the MOTOR switch to OFF then back
to ON or press the BREAK pushbutton,

ARR-41 RECEIVER.
{See figure 9-118.)

The ARR-41 HF-3 receiver has a frequency range of
190.0 to 550.0 kilocycles and 2.0 to 25.0 megacycles with
voice or CW, The following controls are located on the
front panel of the receiver.

POWER (OFF-ON) Switch. The POWER (OFF-ON)
switch is a two-position rotary switch which supplies 28
volt dc to the dynamotor and filament power to the
tubes.

EMISSION Switch, The EMISSION switch is a five-
position rotary selector switch which performs the fol-
lowing functions:

CAL Permits frequency calibration of the re-
cerver dial.
VOICE Connects broadband filter for voice oper-

ation; connects the AVC circuit,

VOICE SHF Connects narrow-band filter for sharp
tuning operation.

() Connects the BFO and a broadband filter
for CW reception; disconnects the AVC
circuit,

CW-SHP Connects a3 narrow-band filter for sharp

tuned CW operation.

BAND SWITCH. The BAND SWITCH is a rotary
selector switch which drives the tuning core elevator in
1-me steps, It also drives the frequency counters to indi-
cate the megacycle band being used.

TUNING CONTROL. A continuous rotary tuning con-
trol 1s provided which drives variows tuned circuits
across the 1-me band selected by the BAND SWITCH.

9-228
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GAIN Control. The GAIN control provides audio gain
control during voice reception and receiver sensitivity
control during CW' reception.

BFO Control. The BFO control varies the audible BFO
frequency approximately =3 kc to allow detection of
CW signals and center tuning of selected channels,

SENS5 ADJ Control. The SENS A control varies IF
and RF gain to provide sensitivity control during voice
reception.

DIAL ZERO Control. The DIAL ZERO control is used
to disengage counter drive from the tuning control to
allow setting of the dial as part of the calibration pro-
cedure,

DIAL LOCK Control. The DIAL LOCK control locks
the muning contrel at a desired setting.

PHONES Jack, The PHONES jack provides for con-
nection of a headset directly into the receiver.

INTERCOMMUNMICATIONS SYSTEM, AIC-22.

The interphone system (figure 9-118) provides flexible,
convenient intercommunication, radio monitoring, and,
where applicable, transmitter control for the radio oper-
ator. See figure 1-54 for ICS line grouping. |

MIC SEL Switch. The MIC SEL switch connects the
radio operator microphone or keying device and headset
to the interphone or selected radio transmitter-receiver
CITCHIr,

ICS SEL Switch. The ICS SEL switch connects the
radio operator’s microphone audio to the desired ICS
line.

SPEAKER-PHONES Switch, The SPEAKER-PHONES
toggle switch, in the SPEAKER position, parallels the
radio station loudspeaker with the headser,

DISCONMECT Switch. The DISCONNECT switch in
the DISC position disconnects the radio operator’s head-
phones and speaker from ICS to allow uninterrupted
radio communications. Override operation by the pilot,
copilot, or tactical coordinator will bypass this function.



