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From the beginning, UHF command radios were equipyth a separate guard receiver (usually at
243 MHz), and a main receiver that operates asanee frequency as the transmitter. This
frequency is remote selected between 225MHz antM#20in 100kHz or- after 1960- in 50 kHz
increments, thus with 1750 or 3500 channels.

Frequency selection, volume and mode ( off- withaitth guard receiver, using the standard stub
antenna or the optional ADF antenna) is done aweote control panel in the cockpit. A selection
from 20 or 26 preset channels can be made. lllatan is with GE327 bulbs (28V-40mA)

The main UHF transceivers used in the fifties were

RT-178 / ARC-27 (RT- /ARC-55)

RT-263 / ARC 34 ( RT-423/ARC-66; RT-463/ARC34BI R50/ ARC 34C,)
RT-742 / ARC 51 RT-767A/ARC-51B,

RT-332 / ARC-52 ( RT-424/ARC52X)

Each radio has its own code to transfer frequermy fa dozen different control panels. They differ
in the voltage for the lamps, impedance of the m&wcontrol, ability to store 20 preset channels,
ability to create a relay station with two radiosthe presence of an output to drive a channel
indicator in front of the pilot instead of undes ldlbow.

CHANNEL TheARC 27
- All these radios use an auto positioner to set the
MEGACYCLES various tuned circuits and to select crystals
§ - A inside the radio unit. The motor rotates in just

'

one direction, usually the “decrease frequency”
direction. So, increase one channel takes 7

LOCAL seconds, decrease takes half a second.
CHANNEL <ELECTOR

In the first years of the ARC27, the remote
control consisted dfwo boxes, one stores the 20
. preset frequencies, and the other selects one of
COMD T/ LOCAL REMOTE | them.

The C-626storesthe 20 presets on 3 drums . for
tens MHz, unit MHz and 100kHz digits. These
drums are rotated by an auto-positioner.
Channels can be programmed on this unit, and
non-programmed channels can be selected here.

The selected preset was chosen on the C-628 ,
shown left.

Typical control panels are

C-911, C-868 C-905 C-906, C-912, C-853, @;91
C-914, C-1015.

For the ARC27A

e P C-1024 relay-1 C-1025 relay 2 ,

Y si o1 A e | C-1702 quick preset C-1703 C-1704 C-1705,
EHANNEL C-1904 with manual preset inside box and C-2459
with a remote ch indicator output




Special versions existed fovo ARC27 as
relay station.

Both had a preset memory box like the C-
626. The cockpit had two slightly different

control panels to select the presets and the

mode of operation
The control panels are the
C-1024 and C-1025, see>-

Control panelsfor the ARC27

C-626/ARC-27
C-627/ARC-27
C-628(*)/ARC-27 presets selector

stores presets

C-911/ARC-27
C-868/ARC-27
C-905/ARC-27
C-906/ARC-27
C-912/ARC-27
C-853/ARC-27
C-913/ARC-27
C-914/ARC-27
C-1015/ARC-27

For the ARC27A
C-1024/ARC-27A relay-1
C-1025/ARC-27A relay 2
C-1702/ARC-27A quick preset
C-1703/ARC-27A
C-1704/ARC-27A
C-1705/ARC-27A

C-1904 manual preset inside box
C-2459/ARC remote ch ind output

C-1024/ARC=-2TAand C-1025/ARC-2TARELAY CON-
TROL: PANELS

The C-1024 and C-1025 Control Unils are used for the
controlling of two RT-178 transceivers connected for
automatic relay operation. These units are both in-
stalled in the right hand console. The T/R, T/REG,
and ADF functlons for bolh ARC-27 transceivers are
controlled by a three-positlon switeh on the C-1024
control box, The C=1024 controls the frequency se-
lectionof unit Mo, 1 and C-1025 controls the frequency
selection of unit No. 2, The C-1024 control unit also
containg 8 volume control which simullanecusly con-
trole the volume levels of both recelvers and 4 sen-
sitivity conirol for each recelver. A six position
gwitch controls hmctions of boih ranscelvers in the
followlng manner.

OFF
1T/R
1T/R2ZR

Pwr
Receive & transmilt on Unit Ko, 1

Recelve & transmit on Unit Mo, 1,
recelve only on Unit No. 2

roemoved f{rom both onits

RELAY Automatic relaying of signals.
An sutomitic relay disabling fea-
turepermits the operator totrans-
mit simulianeously onboth units by
keying mike batton. A sipnal re-
celved on UHF Mo, 1 will be auto-
matically transmiited on UHF Mo,
2 or vice versa,

Receive & transmit on unit No. 2,
receive only on unit Mo, 1.

:T/R1IR

T/R Roceive and transmiton Unll Mo, 2

NAVIGATION EQUIPMENT

RADIO MAGMETIC INDICATOR

An ID-250/ARN course indicator ls Installed in the
pllot's instrument panel (figire 1-5) and bs identifiod
as the radio. magnotie indicator. This system com-
bines & magnetic direction compass card with two

Two Radio Set Control Systems (AN/ARC-27A and AN/481A) were developed:

Frequency-Ch Indicator ID-1471(XN-BRC-27A with Control, Radio Set C-7306(XN-1)/ARC-27A, and
Frequency-Ch Indicator ID-1472(XN-BRC-51A with Control, Radio Set C-7307 (XN-1)/ARC-51A. Bot
control systems met all design objectives. Paditulsignificant is the packaging of both Indicatdam
identical MS33639 2-inch instrument cases, thusiging mounting interchangeability. This featurestzdso
been provided in both Controls, where identicahfganel heights of 4-1/8 inches with identical miirng
centers exist. Finally, the basic design conceptileoindicators and Controls have been proverutino
successful completion of all required operatiorakironmental and reliability tests.

Remote channel indicator ID-572/ARC ( see next pA§RC34)



Thesingle ARC 27 control panels

Later came the all-in-one control panels like th@@25. They had a single drum with pegs that opeadine
of 16 microswitches to drive the 16 frequency colnines of the ARC27.

These are 6 contacts for the 10MHz digits, 5 cdatfmr the 1MHz digit, and 4 contacts for theNdHz
digit, in total 16 contacts. One microswitch ingetie 1MHz code when the 100kHz digit is more thgr»
500kHz)

On the control panel (as shown below) there iSGHAN knob, which directly rotates the drum over 22
positions of each 16 pegs. These pegs operatec6swiitches. Programming the pegs is done with the
concentric dials next to the CHAN knob.

On the CHAN knob are 20 positions for programmeaictels, one for the Guard channel(fixed
preprogrammed), and one for manual selection, wiherédials are linked directly to the microswitshe

A C-1015, C-1702/ ARC-27
b & (and C-1703, C-1704 and C-1705)
Lock -,,'l’ 02?:; Manual selection and 20 presets.

P ¥ W& Preset setup copies the manual selected channel.
.~ e : L

R S C-1904/ ARC-27
4 O Compact version. Presets can be set only when the
Ry R4S % control box is opened.
e N
PRESET
| C-2459/ARC has outputs to drive a remote
channel indicator ID-572

C-1827/ ARC-55 is a simple control without

preset channels.

It was designed for the ARC55, the non-pressurized
version of the ARC27.




RT-178 /ARC27 Frequency coding

10M c coding

20 [21 |22 [23[24 |25 [26 [27 [28 29 [30 [31[32[33 |34 [35[36 |37 [ pi

Gl IECN N R O e N | s (T o IR I I e
a | X X X[ x| x|x X | X X A
b X X X | X | x| x X | X X | B
c | X X X X | X | x |x X | X C
d X X X X | X | x |x X | X | D
e | X X X X X | X | x| x X | G
I I I D X X X X X X H

An “X" indicates that the line connects to groundtie control panel

The remaining lines except line f are interconeddh the control panel

* grounded for 20 and 21 , but open for 38 andi3@$ 10 Mc

The open circuit seeking switch in the RT-178/AR®28 18 positions and makes 2 cycles. The 16 unused
positions of the second cycle are skipped autowatic

1 Mccodin

0 [1 |2 [3 [4 |5 [6 [7 [8 [9 [- |- [- T- pin
g X X | x X X X J
h X X | x X X X | P
i | X X X | X X X C
j X X X | X X X | A
k | x X X X | x X M

The meaning of X in the 1Mc coding depends orOthid/c selection.
At xxx.0 thru xxx.4, the “X” linegonnect to ground in the control panel
The remaining lines are interconnected in thercbpanel
At xxx.5 thru xxx.9, the “X” lines are interconcted in the control panel
The remaining linesonnect to ground in the control panel
The inverted codes cause the 1Mc positioner to radkelf’ step to tune the 20-30Mc first IF ampdifi
which has 500kc bandwidth
The 4 unused positions of the 14-position switehskipped automatically

0.1 Mc coding

0 [1J2[3Ja]5[6]7[8]9]-1T-T-T- [pn
I | X X X X | X X |x |F
m|Xx |X X X X | X X |s
n | X [ X |X X X X | X R
0 X | x | x X X X | X L

An “X” indicates that the line connects to groundtie control panel
The remaining lines are interconnected in the cbipianel.
The 4 unused positions of the 14-position switehskipped automatically

OFF RIT RIT+G ADF ¢
 oens ol 100kHz  -500kHz 1 MHz 10 MHz

© P1403
oP1401 Radio Set RT-178/ARC-27 +27V /257

mike




The ARC 34

RCA designed this system, and they had a diffeapptoach then the digital coding of the
frequency digits in Collins radio's.

The transfercode for the ARC-34 is a potmeter |ogt, @oroducing 2V per step. The auto
positioner in the radio has a potmeter per digival, and stepper motor running until the
bridge formed by the remote and local potmetebaianced.

Typical control panels are C-1057 ( standard,taedC-1057B with channel indicator output

[~ ———— C-1057/ ARC-34
e WA Any frequency can be selected from
' 3 ¥ 200 to 399.9 MHz.
The channel motor from the ARC-34
will run forever when a frequency is
selected below 225MHz.

The C-1057B has separate contact
o *° = outputs ( 2 for the 200/300MHz, and
' 4 contacts per digit = 14 contacts) to
drive the remote channel indicator
ID-572/ARC ( see next page)

116]
7]

- e

The ARC34C had 50kHz channel spacing. The rightmos
rotary switch on the control panel had 20 positi@msl

the tiny window above that knob showed .00 .05.1Betc.
There was no remote indicator for the ARC34C as$ar

I know.

Maybe this control was also used
for the ARC34C. It has a fifth
knob for the 50kHz channel
separation.

(used in ARC150 ?)




| D-573/ARC Remote Frequency I ndicator

The frequency indicatdiD-573/ARC is actuated by he control box typelG57B/(ARC-34). This

type indicator is constructed so that additiondldators may be slaved, in series relationshipnfro
previous indicators. Normally, all track the tunisugd indicate the tuned frequency. However, when
the +27V for a slave is interrupted, the slaveorss” the last displayed frequency to “remember”
temporary used frequencies during flight. (Pate®8Wr5690 )

The electromechanical indicator ID-573/ARC regsiiséghtly less than 1.2 seconds to completely
change indication from 225.0 to 399.9, thus fos thipe indicator, the 27.5V must be maintained
for approximately this length of time so that teeall indicator can change to the tuned indication.

All four discs rotate in 30 deg steps

over 12 positions marked:

Disc1l: 23*23*23*23*

Disc2: G0123456789*

Disc3: D0123456789*

Disc4: *0123456789*

* no character

lllumination by 6 (red) lamps 4.5V/65mA,
1 inside each disc, and two on top to
illuminate “UHF COMM”

Motor

The indicator has 4 independent motors, each dyioite display wheel. When the right position ischeal, a
quick stop is made by shorting the motor usingiatpmntact germanium transistor RCA3593. The
unloaded motor current is 50mA, regardless of thitage. Loaded with the transmission and code vgheel
the current per motor is approx. 100mA ( 2.5W).

When the motor is removed and replaced, take batdhe spindle is not too close to the nylon gear.
Otherwise the motor might get stuck. Never a@?y directly to a motor.



ARC-45 UHF

SB328/ ARC45

The ARC45 is a low power UHF
transceiver with just 12 preset channels
for use in helicopters.

Size and cableloom are identical to the
ARC44 FM radio.

The 12 channel frequencies are set in
the RT unit, the whole MHz by placing
the appropriate crystals ina rotatlng drum, tlaetional MHz by shifting a peg over 10 positions.
Theposition of the drum, the channel, is chosen on the coptiokl.

Channel selection mechanism.
On the SB328 controChanne is a 4-wire code:
Pinf/CH1 2 3 456 7 8 9 101112

DD X X X X X X
EE X X X X X X
FF X X X X X X
HH X X X X X X

Xx= connected to ground, blank=interconnected. fatiance channel 5 is selected when DD and EE
are interconnected, and FF and HH are tied to gtoun



The ARC-51 frequency is set with 18 contacts, 2 for the 200k8Hz selection, 5 for each of
the 10MHz, 1MHz and 0.1MHz digits inZaout-of-5 code, and a single contact for the 50kHz if
present. The presets drum has 8 pegs that carifteglghver 2 + 3x5 +2 = 19 positions.

1 3 9 S| _ Compared to the ARC34 control,
2 4 10 6l a squelch disable was added, and

5 N 4;:{3}:" readout of the manual frequency
6 R is far better.
7 13 [19] y ¢
- = o8 < There is a version to drive an

PR Q DISAB 0 external channel display via a

0 0 second plug, like in the C1057B

The ARC51 was also used on airports,
either static or mobile.

Here are some examples of the mobile
version, used in Jeep (left)

Some control heads were purpose-made fromn
standard components like the 3C-27 for grour
use ( shown right) with Preset drum 5128CP

The preset drum was also used to tune the
second setin a 2xARC51 relay system.



Many control heads exist for the ARC51, differimghe telephone impedance (150 / @)0amp
voltage, and presence of a relay function withr#dé impedance conversion.
The latest version had digital display with incaswhnt 7-segment displays, white or red.

C-4677/ARC51X Manual frequency setting, mesets.

C-6476/ARC-51A  60Q
C-6555/ARC-51A 600
C-6556/ARC-51B 150
C-6287/ARC-51BX 150

C-6300/ARC-51A 600
C-6528/ARC-51B 150
C-7307/ARC-51A 600
C-8616/ARC 150

28 V lamps
5
5
28
5/28 rel/P + Rel/C * (indks 600/10Q -1V conversions)
5/28 rel/P + Rel/C
5/28 digital display + outpeinote channel indicator
5/28 digital display + output mmchannel indicator

ID-1472 /ARC-51A ( red light, 5 or 28V) remote cimel indicator
ID-1752 /ARC  (‘white light, 5 or 28V) rematbannel indicator
* rel/P relay/plain rel/C= relay/ciphony by extatunit AN/ KY-28

ARC51Verses

RT-742 /ARC51BX RT-742B/ARC51BX RT-742C/ARC51BX
RT-743 /ARC-51A  RT-743A/ARC-51A RT-743B/ARCGA

RT-767 /ARC-51B RT-767A/ARC-51B  RT-767B/ARC-51B
RT-780 /ARC-51AX RT-780A/ARC-51AX RT-780B/ARC-52A

COVER, MEMORY DRUM
757-0471-00I

ElBCDEABCDE.ABCDEEﬁ

L

C-6287/ARC-51BX with front cover removed. The langpe in two strings of 6 each.



@I \@

Figure 2-1. Radio Set Control C-4677/ARC-51X,
front panel controls.

Engineering report. 7 Jun 66-26 Dec 67.
ADMIRAL CORP CHICAGO IL
( 108 pages)

Abstract : Two Radio Set Control Systems (AN/ARC-27A and ANAHR1A) were developed:
Frequency-Channel Indicator ID-1471(XN-1)/ARC-27 Awcompanion Control, Radio Set C-
7306(XN-1)/ARC-27A, and Frequency-Channel Indicai»1472(XN-1)/ARC-51A with
companion Control, Radio Set C-7307 (XN-1)/ARC-5B®th control systems met all design
objectives. Particularly significant is the packagof both Indicators in identical MS33639 2-inch
instrument cases, thus providing mounting intergeaatbility. This feature has also been provided
in both Controls, where identical front panel heésgbf 4-1/8 inches with identical mounting centers
exist. Finally, the basic design concepts of tltedators and Controls have been proven through
successful completion of all required operatiorakironmental and reliability tests.

COMTROL BOX
Type 3C 26

Posh e reset
' [ 3C26DYN. SerN
NS N.EBF.‘{} 170




L ater versionsbased on the ARC-51

ASQ-19 Comm/Nav combination has a slightly modified ARCThe frequency is BCD coded
and the power supply is 400Hz 3-phase rather. tt8Vdc. Contents:

RT-793 /ASQ = ARC5)lus bcd->2-out-of-5 re-coder andthout inverter;

C-6684/ASQ fancy panel with digital display andrtbwheels

ID-1311 /ASQ remote channel indicator

ID-1972 /ASQ remote channel indicator

| 2m0 caLL

TG ADHC__ADF_comm| 155759

NN S N\ »
[ ]

o

- Z -
ADF__ADF_cMo__0_
CHAN  GUARD MANUAL AUX | TAKE OF
. . )
e ., ([EEEes) |
g

=

\,/“‘

ARC-109 has AM en DSB, 30W RF, in about the same bok@sARC51.
Components shown below C-6364/ARC109 en RT-A#32109

o

COVER,
MEMORY DRUM
778.8678-001

-1 5I0E ho. D
o JSET. BY. PINS NOW SHOWING=

ABCDE05:

— PRESET

T =

= s “—~'GUARD
393
ol o g ———e— = —\ .
, _\_ r

DISABLE
®

Note the different 2-out-of-5 code !



ARC52 family

The ARC52 was a Collins design. Originally, it HEt60 channels on a 100kHz grid.

The frequency is coded with one contact for the ZDAMHz choice, and 6 contacts for the three
remaining digits. The presets drum had 7 pegs ahi& over 23 positions.

The link from control panel to transceiver had liBew for the frequency setting.

C-1607 / ARC-52
The original control panel with 1750
channels in a 100kHz grid.

The ARC-552 or 618W-2 had 3500
channels in a 50kHz grid.

TR~ [T/R+G The rightmost knob got 20 positions instead
OFF " pyTI of 10, and the control panel got a tiny
window which showed either 00 or 50.

This can be seen in this picture :

CHAN -

W eE e
chan— 13 | 183838
N |

MANUAL C1607-4 /| PTR175, made by Plessey.
They added 350 VHF channels to the
ARC52. Consequently, the 100MHz
knob in the control panel can be setto 1,
2 or 3, notonly 2 or 3.
() Further, a veeder type display is used for
the manual frequency like in the ARC52.
VOL  T/R+G, i bl
gy L PPRLIYAR  All C1607 panels have the same drum to
) & N, \ store the preset frequencies. However,
JOFF Wil the peg on the drum for the hundreds
i AR MHz can be shifted over 3 positions ( 1-
3-2) and there is an extra peg for the 50
NTR.OL, RADIO kHZ Step_
sc'sc o STIRPETTS A ) ) Intotal there are 8 pegs in 26 positions
B The mode switch has 3 extra positions,
that are only used when the (fsk) data

The positions are DL= Data link reception ( trartseniinoperative)
DL/T = Data link test; T/R on-Ddif same as normal T/R mode.

More info on my vintage avionics site:  httmi@mbers.home.nl/a.k.bouwknegt/



