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UNSATISFACTORY REPORTS

FOR U. 5. ARMY AIR FORCE PERSONNEL

In the event of malfunctioning, unsatisfactory design or unsatisfactory installation
of any of the component units of this equipment, or if the material contained
in this book is considered inadequate or erroneous, an Unsatisfactory Report,
AAF Form No. 54 or a report in similar form shali be submitted in accordance
with the provisions of Army Air Force Regulation No. 15-54, listing:

1. Station and organization.

2. Nameplate data {type number or complete nomenclature if nameplate
is not attached to the equipment).

Date and nature of failure.
Airplane model and serial number.
Remedy used or proposed to prevent recurrence.

A AN

Handbook errors or inadequacies, if applicable.

FOR U. 5. NAVY PERSORNNEL

Report of failure of any part of this equipment during its guaranteed hfe shall be
made on Form N, Aer. 4112 “Report of Unsatisfactory or Defective Material”’ or
a report in similar form, and forwarded in accordance with the latest instruction
of the Bureau of Aeronautics. In addition to other distribution required, one copy
shall be furnished to the Inspector of Naval Material, 30 Church Street, New
York, and the Bureau of Ships. Such reports of failure shall include:

1. Reporting activity.
Nameplate data.

Date placed in service,

Part which failed.

Nature and cause of failure.
Replacement needed (yes-no).

- A

Remedy used or proposed to prevent recurrence.

FOR BRITISH PERSONNEL

Form 1022 procedure shall be used when reporting failure of radio equipment.
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NOTICE

The components of Model AN/ARC-5 Aircraft Radio
Equipment described in this volume are furnished on U. S.
Navy contract NXsa-40001. Lots 1 and 2 of this contract

correspond to earlier U. S. Army Contracts W-2126-5C-387

{(File No. 2808-WF-42) and W.2126-5C-1221 (File No.
7461-WF-43). The name plates of units bearing Army
nomenclature show no contract or file number. The name-
plates of units bearing “AN” nomenclature show the Army
file number. In no case does the Navy contract number
appear on the nameplates of the components described in

this text.
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SAFETY MNOTICE

THE DYNAMOTOR ON THE MODULATOR OF THIS EQUIPMENT
GENERATES 600 VOLTS D-C. THIS IS SUFFICIENT TO CAUSE SE-
VERE SHOCK, OR EVEN DEATH. MAKE ABSOLUTELY CERTAIN
THAT THE DYNAMOTOR IS NOT RUNNING BEFORE MAKING ANY
ADJUSTMENT WHATEVER EXCEPT TUNING THE TRANSMITTERS.

Removing the tube cover of the modulator exposes the high voltage plate con-
nections to the top caps of Tubes JAN-1625. This cover should be safety-wired

" in place at the time of installation. Removing the top cover on Radio Transmitter

T-23/ARC-5 exposes many high voltage connections. The high voltage from
the dynamotor also appears on the test jack on the front of this radio transmitter;
this hazard should be avoided by stopping the dynamotor whenever the cap is
removed from this jack. Do not altempt to connect or disconnect a transmitier or a
power plug while the dynamotor is running. Do not depend upon kearing the dyna-
moter or upon observing the several switch positions to determine whether the
dynamotor is running-—feel it.

FIRE: 1f the radio compartment has been exposed to gasoline vapor, make cer-
tain that it is aired out well before turning on the power.

The dynamotor on the receiver generates 250 volts d-c. The danger of exposure
to this voltage must not be ignored. Make certain that ali dynamotors are off
belore performing any adjustment to the equipment other than those accessible
at the front of the receiver.

THIEE ATTENTION OF OFFICERS AND OPERATING PERSONNEL IS
DIRECTED TO U. S. NAVY BUREAU OF ENGINEERING CIRCULAR
LETTER NO. 5a OF 3 OCTOBER, 1934, OR SUBSEQUENT REVISIONS
THEREOCYF ON THE SUBJECT OF “RADIO-SAFETY PRECAUTIONS TO
Bl OBSERVED.”
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DESTRUCTION OF ABANDONED MATERIAL
iN THE COMBAY ZONE

In case it should become necessary to prevent the capture of this equipment,
or when ordered to do so, DESTROY IT S0 THAT NO PART OF IT CAN BE
SALVAGED, RECOGNIZED OR USED BY THE ENEMY. BURN ALL

PAPERS AND BOOKS.

MEANS:—
1. Explosives, when provided.
2. Hammers, axes, sledges, or whatever heavy objects are feadi]y available.
3. Burning by means of incendiaries, such as gasoline, oil, paper or wood.
4. Grenades and shots from available arms. -
5. Where possible, and time permits, bury all debris or dispose of it in streams
or other bodies of water.
PROCEDURE :—
1. Obliterate all identifying marks. Destroy nameplates and cireuit labels.
2. Demolish all panels, castings, switch- and instrument-boards.
3. Destroy all controls, switches, relays, connecting means, and meters,
4. Rip out all wiring in electrical equipment. Smash gas, oil and cooling sys-
tems in gas engine generators, etc.
5. Smash every electrical or mechanical part whether rotating, moving or fixed.
6. Break up all operating instruments such as keys, headsets, microphones, etc.
7. Destroy all classes of carrying cases, straps, containers, etc,
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GUARANTEE

This equipment, including all parts and spare parts, except vacuum tubes, and
material normally consumed in operation, is guaranteed for a period of ONE
YEAR from the date of delivery of the equipment to and acceptance by the
Government with the understanding that all such items found to be defective as
to material, workmanship or manufacture will be repaired or replaced, f.0.b. any
point within the continental limits of the United States designated by the Gov-
ernment, without delay and at no expense to the Government; provided that
such guarantee will not obligate the contractor to make repair or replacement
of any such defective items unless the defect appears within the aforementioned

period and the contractor is notified therebf in writing within a reasonable time

and the defect is not the result of normal expected shelf life detérioration.

To the extent the equipment, including all parts and spare parts, as defined
above, is of the contractor’s design or is of a design selected by the contractor, it is
also guaranteed, subje;:t to the foregoing conditions, against defects in design.

All such defective 1tems will be subject to ultimate return to the contractor.
In view of the fact that normal activities of the Naval Service may result in the
use of equipment in such.remote portions of the world or under such conditions
as to prectude the return of the defective items for repair or replacement without
jeopardizing the integrity of Naval communications, the exigencies of the Service,
therefore, may necessitate expeditious repair of such items in order to prevent
extended interruption of communications. In such cases the return of the defec-
tive items for examination by the contractor prior to repair or replacement will
not be mandatory. The report of a responsible authority, including details of the
conditions surrounding the failure, will be acceptable as a basis for affecting ex-
peditious adjustment under the provisions of this contractual guarantee.

The above one year period will not include any portion of time the equipment
fails to perform satisfactorily due to any such defects, and any items repaired or
replaced by the contractor will be guaranteed anew under this provision.
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RADIO TRANSMITTER - i RADIO RECEIVER
T-23/ ARC-5 ‘ ’ R-2B/ARC-5

COAXIAL CABLE ADAPTER BC-30 DC-31
RG-8/U 49192 CRYSTAL UNITS

C-30/ARG-5 C-43/ARC-5 : Cc-42/ARC-5

CONTROL UNITS -~

Figure 1-—VHF Components of Model AN ARC-5 Aircraft Radio Equipment
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Section |

Paragraph 1

SECTION |—GENERAL DESCRIPTION

1. INTRODUCTION

a. GENERAL

This ts Volume 2 of a HANDBOOK OF MAIN-
TENANCE INSTRUCTIONS FOR MODEL
AN/ARC-5 AIRCRAFT RADIO EQUIPMENT, It
covers the VHF (very-high-frequency) components of
the radico equipment designated. Except for a few
cases of necessary cross-reference, it does not include
LFE-MF-HF (ow-frequency -— medium-frequency —
high-frequency) components, which are covered in
Volume 1. Moreover, there are ceriain equipment
components which are employed at all frequencies.
Descriptions and maintenance instructions for these
elements are likewise contained in Volume 1, and
are not repeated in this volume.

Operating instructions for pilots and radio operators
dre contained in: HANDBOOK OF OPERATING
INSTRUCTIONS FOR MODEL AN/ARC-5 AIR-
CRAFT RADIO EQUIPMENT,; this includes in-
structions for operating the equipment at all fre-

quencies. Section IIT of this maintenance handbook

covers the operation of the equipment at very high
frequencies only.

The VHF components of Model AN/ARC-5 Air-
craft Radio Equipment, which are described in this
volume, provide for two.-way radio-telephone com-
munication in the frequency band between 100 and
156 megacycles. (In an emergency, they may also be
employed for radio-telegraph communication, but this
is not the normal procedure.)

The equipment is of low power and is intended for
use over moderate distances. Under most conditions,
reliable communication can be expected over a range
stightly greater than the line-of-sight (optical) path,
However, under certain circumstances, signals may be
intercepted far beyond the line-of-sight distance. This
matter, and its bearing on radio security, are discussed
in Section I, Paragraphs 8a and 8b, of this volume.

All VHF telephonic and tone-modulated telegraphic
communication is carried out on the basis of amplitude
modulation,

b. EQUIPMENT SUPPLIED

The following are furnished as VHF components of Model AN/ARC-5 Aircraft Radio Equipment:

Name of Unil

Radio Transmitter T-23/ARC-5, with Tubes and Crystals
Radio Receiver R-28/ARC-5, with Tubes and Crystals,

less Dynamotor
Crystal Unit DC-30 for VHF Transmitter
Crystal Unit DC-31 for VHF Receiver
Controt Unit C-30/ARC-5
Control Unit C-42/ARC-5
Control Unit C-43/ARC-5
Test Equipment 1E-35-A
Test Equipment AN/GRM-1

Cable, Coaxial, RG-8/U {previcusly coded CASSF-50-1)

Adapter, Coaxial, Right Angle, Type 49192
Plug, Coaxial, Type 49195

. Numerical
Series of
Over-all Weight Reference
Dimensions {Pounds) Svmbols
153" x 83" x 529" 12.3 300 to 399
14" x 756" x 4747 14.5 100 to 299
184" x 1047 x 14" 0.06
15" x 13g" x 1" (.06
3307 x 415" x 414" 1.4 400 to 409
S x 334" x 3 1.0 460 to 469
224" x 914" x 5147 2.6 410 to 419
620 to 659
600 to 699
0.1 per foot
156" x 156" x 34" 0.07
194" x 34" 0.06
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Figure 2—VHF and LF-MF-HF Transmitters and Receivers
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Over-all dimensions and weights are shown in
Figures 55, 56 and 57. Photographs of the com-
ponents, except the test equipments, are shown in
Figure 1 {the test equipments are covered in Section
V of this velume). A VHF transmitter and a VHF
recelver, mounted in racks with typical LE-MF-HF
components, are shown in Figure 2.

¢. EQUIPMENT REQUIRED BUT NOT
SUPPLIED.

The VHEF components described in this velume
constitute only a part of Model AN/ARC-5 Aircralt
Radio Equipment. In order to form a working radio
system, 1t is necessary to provide certain basic com-
ponesits which are common to all frequencies (LF,
MF, HF and VHF). These common components,
including a modulator unit, racks, mountings, etc., are
described in Volume 1.

An antenna AT-8/AR, AN-104A, AN-104AX, or
the equivalent is also required.

d. OPERATING CHANNELS

The VH¥ equipment, both transmitting and re-
celving, is designed to operate on four pre-set frequency
channeis which are, {or convenience, designated “ A",
R, 40T, and DY, AH frequencies in the trans-
mitter and receiver are controlled by quartz crystals

which have relatively low frequency drift within the

temperature range which is encountered in service.

The transmitter can be set to operate on any desired
frequencies within the following limits:

Channel Frequency
A 100 to 124 me.
B 122 to 146 me.
C 122 to 146 mc.
D 132 to 156 mc.

The receiver can be set to operate on any desired
four channels between 100 and 156 megacycles,

e. REMOTE CONTROL

Both transmitting and receiving VHF equipment is
designed for remote control only. Channel selection,
the choice of automatic or manual volume control, the
control of signal volume in the headset cireuit, and
the connection to either of two headset circuits, are
all accomplished by the use of control units which,are
within convenient reach of the pilot. So, also, is the
sefection of tone, CW or volce transmission.

F ANTENNA REQUIREMENTS

The antenna and antenna relay used with the
LF-MF.-HF components cannot be used in the VHF
range. A separate VHF antenna is connected to the

Section |

Paragraph 1

VHE transmitter by means of a coaxial transmission
line which is made of Cable RG-8/1J {CASSF-50-1).
A similar line is used to carry the antenna circuit from
the transmitter to the VHF receiver. The antenna
switching relay for the VHF components is contained
within the transmitter.

Two types of quarter-wave base-fed antennas are
used with the VHF equipment. Rod-type Antenna
AT-8/AR has a base that is similar to the ZB and
ABK. antennas except that the socket is of Earger"
diameter. Mast-type Antennas AN-104A (Army)
and AN-104AX (Navy) are for dual-purpose use,
primarily as a VHF antenna, and secondarily as a
support for a fore-and-aft type antenna.

¢. PRIMARY POWER

Primary power is obtained from the aircraft 24-to-28
volt, d-c power supply. The current drain at 28 volts,
for the VHF equipment, under various operating
conditions, is as follows: '

Current Drain
2,0 amperes

Operating Condition
VHF Receiver anly

VHF Transmitter and Modulator
Standhy
Transmitting

2.7 amperes
9.5 amperes

VHF Receiver, Transmitter and Modulator
Standby
Transmitting
Channel Switching

4.7 amperes
11.5 amperes
6.9 amperes

k. OPERATING CONDITIONS

The VHF components of Model AN/ARC-5 Air-
craft Radic Equipment are, in general, designed to
perform satisfactorily at ambient temperatures from
—58F (—350C) to -+122F (+-50C); at any relative
humidity up to 90 per cent; and at any atmospheric
pressure from sea level to 35,000 feet. An exception
to these limits should be noted in the case of early
model VHF receivers., Receivers with selector O-101
have a low-temperature rating of —4F {—200C).
Receivers with selector O-101A havealow-temperature
rating of —22F (—30C),

1. NOTE ON FREQUENCY DESIGNATIONS

Throughout this handbook the terms low-frequency
(LF), medium-frequency (MF), etc., will be used in
conformity with the following standard designations
of frequencies:

Very Low Frequency (VLF) 10 to 30 kilocycles
Low Freguency (LI} 30 to 300 kilocycles
Medium Frequency (MF) 300 to 3,000 kilocycles
High Frequency {HF) 3to 30 megacycles
Very High Frequency (VHF) 30t9 300 megacycles
Ultra High Frequency {UHF) 300 to 3,600 megacycles
Super High Frequency {SHF) 3,000 to 30,000 megacycies

RESTRICTED 3



Section 1

Paoragraph 2
2. VHF RECEIVER

a. GENERAL

The VHF receiver of Model AN/ARC-5 Aircraft
Radio Egquipment is designated Radio Receiver
R.28/ARC-5. A photograph of this receiver, together
withitsassociated dynamotor * DY-2/ARR-2,is shown
in Figure 3. Its association and interconnection with
other units are indicated in the cabling diagrams of
Figures 58 and 59 and in the system schematic draw-
ing of Figure 60.

The receiver is a ten-tube superheterodyne designed
to receive amplitude-modulated signals on any one of
four pre-selected crystai-controlled channels in the

SQUELCH
ADJUSTMENT

%

FREQUENCY DIAL——

ANTENNA JACK

ACCESS DOOR TQ
TUNING CONTROLS
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frequency band from 100 to 156 megacycles. No pro-
vision is made for tuning during flight to any channel
other than the four just mentioned.

Channe! selection is obtained by means of a motor

driven selector mechanism which is under the control |

of push buttons in a remote control unit. Both auto-
matic volume control (AVC) and manual volume con-

trol (MVC) are provided. Either may be used at the =

option of the pilot and In either instance, the signal
level in the headsets may be varied.

No beat-frequency oscillator is provided, since the
receiver is intended primarily for use in radio-telephone
reception. Consequently, it is not well adapted to the
reception of CW telegraph signals, As mentioned

LOUVRES

Figure 3—VHF Receiver
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later in this volume, however, such operation may be
used in an emergency.

A complete description of Radio Receiver R-28/
ARC-5 will be found in Section IV of this volume.

b, BRIEF CIRCUIT DESCRIPTION

A block diagram of the receiver circuit, indicating
the various stages, is shown in Figure 4. A simplified
schematic of the circuit is shown in Figures 61 and 62.
The two drawings are necessary because two some-
what different selector mechanisms have been used in
earlier and later production models of the recsiver,
(Thisis fully explained in later sections of this volume).

Complete schematic diagrams of the circuit ave
shown in Figures 63 and 64. A stage of tuned r-f
amplification (V-101) is followed by a mixer (some-

Section |
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3. VHF TRANSMITTER

a. GENERAL

The VHF transmitter of Model AN/ARC-5 Air-
craft Radio Equipment is designated Radio Trans-
mitter T-23/ARC-5. A photograph of the transmitter
is shown in Figure 5. The association with other
units is indicated in the cabling diagrams of Figures
38 and 59 and in the system schematic drawing of
Figure 60. A complete déscription of the VHF trans-
mitter will be found in Section IV of this volume.

The transmitter is capable of delivering approxi-
mately 6 to 10 watts of carrier-frequency power into
a 50-ohm antenna or transmission line sich as Cable

RG-8/U (CASSF-50-1). It is intended primarily-for

Vrgh vi0Z v-igs Vo4 L] V=06 VT
R AMP MIXER F{RST SECOND DET FIRST SEGONG
T ANE F AME 2FAMPE &F AMEB
1] i J -,j
Ve EED Y109 v-iga WIRE Vi35 V0§ T3 RADIO RECEIVER
FIRST ey CRYSTAL DAVE SGUELGH SOQUELCH AMP CONTAOL ELEMENTS
+ HAR-GEN l HARGEN 0sC RELT RECT

figure 4—-Block Diagram of VHF Receiver

times called first detector) (V-102). Two j-f amplifier
stages (V-103 and V-104) are followed by a dual
triode tube (V-103), which functions as a detector, an
AVC rectifier and a squelch rectifier. The succeeding
tube (V-106) serves as a squelch amplifier and as a
first stage of audio-frequency amplification. A second
stage of audio frequency amplification (V-107) fur-
nishes sufficient power output to operate several
headsets.

The radio-frequency oscillator (V-108) is of the
crystal-controlled type. Itis followed by two harmonic
generator stages {{frequency multipliers) (V-109) and
(V-110). The final frequency, as suppiied to the .
mixer, is 24 times the crystal frequency.

use in telephonic transmission, but may be used, in an
emergency, to transmit either CW or tone-modulated
MCW telegraph signals. All modulation, both tele-
phone and telegraph, is on the basis of amplitude
modulation.

The audio-frequency power for modulating the
transmitter is furnished by Modulator Unit MD-7/
ARC-5. The high-voltage d-c power is also furnished
by this unit. The modulator is described in Volume 1.

Any one of four pre-set crystal-controlled channels
can be selected by means of a motor-driven selector
mechanism; which is under control of push buttons in
the radio control unit. A coaxial type antenna switch-
ing relay is built into the transmitter. This serves to
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Figure 5~—VHF Transmitter

transfer the antenna circuit from the receiver to the
transmitter when a signal is to be transmitted.

b. BRIEF CIRCUIT DESCRIPTION

A schematic circuit diagram of the transmitter is
shown in Figure 65. A crystal-controlled harmonic
oscillator (V-301) excites the first harmonic generator
stage (V-302) at double the crystal frequency. In turn,
this later stage triples the frequency, and excites the
second harmonic generator (V-303)} at six times the
crystal frequency. The second harmonic generator,
which again triples the frequency, drives the output
stage (V-304) at eighteen times the crystal frequency.
The output tube is plate and screen modulated by
audio-frequency power obtained from the modulator
unit.

Four complete sets of r-{ tuned circuits are provided,
one set being tuned to each of the four pre-set fre-
quencies. They are mounted in rotatable turrets
(Z-301, Z-302 and Z-303), which are driven by the

channel selecting motor (B-301). When actuated by
the depression of one of the push buttons of the radic
controi unit, this motor rotates all tusrets to such a
position that the proper tuned circuits are connected.
At the same time, mechanism is provided to operate
one set of springs of switch 5-301, thereby connecting
the appropriate crystal into the circuit.

A complete description of the VHF transmitter is
given in Section IV of this volume.

4. VHF CONTROL UNITS
a. GENERAL
Three control units are supplied for use with the
VHFE components of Model AN/ARC-5 Aircraft Radio
Equipment. These are as follows:
Conirol Unit C-30/ A RC-5—providing {acilities for
the remote control of one VHF transmitter and two

MF-HF transmitters. It also furnishes the means for
controlling the channel selection of one VHF receiver.,
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Figure 6-—Control Unit C-30 ARC-5
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Conirol Unit C-427A RC-5—providing the controls
for one VHF receiver, except for channel selection.
Channel selection must be made by some other means,
such as Unit C-30 mentioned above.

Control Unit C-43/ARC-5—arranged to control
one VHFE receiver, except for channel selection, in
exactly the same manner as Unit C-42 just listed. In
addition, it provides complete controls for two
LF-MF-HF receivers.

Fach of these control units is described briefly in
the following paragraphs. A more complete descrip-
tion is contained in Section IV of this volume.

b, CONTROL UNIT C-30/ARC-3

The general arrangement of Control Unit (C-30
ARC-5 is shown in Figure 6. A schematic circuit
diagram is shown in Figure 7.

The depression of any one of the four push buttons,
A, B, C, D, energizes the heater circuits of all trans-
mitting equipment (including the MF.HF transmit-
ters, if these are supplied). [t aisc operates the channel-
selecting mechanism in the VHE transmitter and the
VIF yaceiver. The equipment is then ready for two-

RESTRICTED
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way communication on one of the VHE channels
(A, B, C or D, depending upon which button was
depressed).

The depression of push button 2 or 3 energizes the
heater circuits of all transmitting equipment. It also
selects one of the two MF-HF transmitters. The
equipment is thus prepared for transmission on one
of the channels to which the MF-HF transmitters
have previously been tuned,

The operation of button 2 or 3 does not affect the
condition of the VHF receiver; it remains on the
channel last selected by push button a, B, € or D.
The depression of the oFF push button de-snergizes
the heater circuits of all transmitters, but does not
change the condition of the VHF receiver; it remains
on the channel last selected {A, B, C or D). It will be
noted that, in these cases, although the VHF receiver
remains tuned to one of the {our channels, the pil