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ADDENDA SHEET FOR TM11-265

ORDER No. 917-Phila.-45

Page = Par.

1 1 The carrying case houses only the Radio Set AN/PRC-5; telegraph key, coils and
crystals. Other associated equipment, namely, headset, antenna, running spare tubes,
spare fuses, spare indicating lamp, and the remaining 19 crystals are separate items.

2 2 Twenty-six (26) crystals are now provided instead of 6.

2 2 Key J-37 radio telegraph is now used in place of J-47.

8 7b5(2)g Twenty-six (26) crystals are now furnished with the unit instead of 6.

10 8 Carrying case: The transceiver assembly is held in the carrying case by 10 small
screws. The antenna wire with one insulator attached is wound on a special reel and
is a separate unit. The case houses only the transceiver, coils, telegraph key and
seven (7) crystals. Headset, spare fuses, spare lamps, antenna, 19 crystals and run-
ning spare tubes are external to the set itself.

10 10 Key J-37 radio telegraph is furnished with the equipment instead of J-47.

11 11 ANTENNA—is wound on a special reel and is not contained in the case.

12 13 ADAPTERS—A set of 4 adapters is furnished with each set instead of 5 adapters.

12 14 A set of 26 crystals mounted in FT-243 holders are with the equipment. These crys-
tals permit operation of set on fundamental and second harmonic frequencies as fol-
lows: '

Fundamental Harmonic Fundamenial Harmonic
Frequency Frequency Frequency Frequency
4520 9040 7170 14340
4565 9130 4430 8860
4580 9160 4460 8920
4610 9220 4995 9990
4640 9280 - 5480 10960
4830 9660 6500 13000
4870 9740 6645 13290
4885 9770 5540 11080
5065 10130 5630 11260
5090 10180 5115 10230
4920 9840 ) 6405 12810
5570 11140 6430 . 12860
5970 11940 6475 12950

13 16 Operating spares—no operating spare parts are housed in the carrying case.

14 172(5) One set of 26 crystals instead of 6 crystals.

14 172(9) One set of 4 adapters instead of 5 adapters.

14 172(10) One antenna (external to the case) wound on a special reel.

14 17¢  The transceiver can be removed only by removing the 10 screws holding the panel into

" the carrying case.
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WAR DEPARTMENT
WASHINGTON 25, D. C., 21 JUNE 1944,

™ 11-265, Radio Set AN/PRC-5, is published for the information and

guidance of all concerned.

/K. G. 300.7 (11 May 1944). /
BY ORDER OF THE SECRETARY OF WAR:

G. C. MARSHALL,

Chief of Staff.
|
OFFICIAL: .

J. A, ULIO, \

Major General,

The Adjutant General.
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WARNING

HIGH VOLTAGE

is used in the operation of
this equipment.

DEATH ON CONTACT

may result if operating personnel
fail to observe safety precautions.

III
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DESTRUCTION NOTICE

WHY - To prevent the enemy from using or salvaging this equipment for his

own benefit.

WHEN- As ordered by your commander.

HOW - 1.
Zs

3.

5.

Smash -~ Use any heavy instrument at hand.
Cut - Use any sharp instrument at hand.
Burn - Use gasoline, keérosene, oil, any incendiary material

at hand. -

- Explosives - Use firearms.

Disposal - Obliterate: bury, scatter, or throw into any body of

water,

USE ANYTHING IMMEDTATELY AVAILAELE FOR DESTRUCTION OF THIS EGUIPMENT.

WHAT=- 1.

2.

Smash -~ Receiver, transbitter, antenna, power transformer,
crystals, tubes, headphones, telegraph key,
resistqrs, capacitors, coils, switéhes, etc.

Cut - Wwiring and line cords.

Burn - Capacitors, canvas bags and eouipment receptacles in

carrying case,

Bury or 'scatter - Any or all of above pieces.

DESTRQY EVERYTHING

VII
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SAFETY NOTICE -

THIS EQUIPYENT USES DANGEROUSLY HIGH VOLTAGES. DO NOT -
CHANGE VACUUM TUBES OR MAKE CHANGES INSIDE OF THE TRANSCEIVER
_UNIT WITH THE POWER FLUG PLUGGED INTO A POWER SOURCE, EXCEPT
AS SPECIFICALLY DIRECTED IN THIS KANUAL. .. .

A MODERATELY HIGH VOLTAGE IS PRESENT ACROSS THE TWO
SIDES OF THE KEY. IT IS-NOT LIKELY THAT EXPOSURE TO THIS
VOLTAGE WILL BE FATAL BUT IT WILL CAUSE A PAINFUL SHOCK UNDER
. CERTAIN CONDITIONS. DO NOT TOUCH BOTH SIDES OF.THE KEY WITH
| THg EQUIPMENT IN OPERATION; Do NOT. TOUCH ONE SIDE OF THE KEY ..
AND THE CHASSIS AT THE SAME TIME. o .-

| TUE PLUG-IN COILS OF THE TRANSKITTER ARS ISOLATED FROM
THE HIGH-VOLTAGE SOURCE BUT THEY CAN CAUSE PAINFUL RADIO-
| FREGUENCY BURNS IF TOUCHED WHILE THE EQUIFMENT IS IN

OPERATION AS A TRANSMITTER. o T

VIII
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SECTION I

DESCRIPTION

1. GENERAL. Radio Set AN/PRC-5 is designed for short-wave communication
over medium distances from variable points. It is a portable trgnsceivkr,
the componsnt‘parts of which are a radio telegraph transmitter, a radio
receiver, and a power-supply unit common to both. All three are constr-
ucted in one unit which is mounted in a luggage-type carrying case. The
carrying case also houses other associated equipment such as the tele-
graph kéy, headset, antenna, and various spare parts such as fﬁses,
indicator lamps, and facuum tubés;
a. The transmitter is of the radioételegraph type, with a-poﬁer output
of 16 watts when the output frequency is the same as that of the crystal,
and an output of 10 watts when the ouﬁput freqﬁency is twice that bf thel
Acrystal. The transmitter is composed of two stages: a crystal-controlled
oscillator stage followed by a power-amplifier stage. Both of these stages
are keyed during'periods of transmission,
b. The receiver is of the superheterodyne type, and contains enough audio-.

frequency amplification to operate the headset provided with the equipment.

SECRET -



2. TABLE OF CCMPONENTS.

SECRET

Quan -
tity

Name of component

Dimensions (in)

Antenna

Adapters, plug-in,
socket power

Crystals, mounted in
Ft-243 holders, one
ea. L4635, 5263, 5925,
6525, 7150, and

7825 ke

Cése, portable
luggage type

Cord CD-201-A, for
key, with Plug PL-55

Cord CD-605, for

headset, with Trans-

former C-410 and
"Plug PL-55

Headset HS-30 (less
cord, transformer,

|- and plug)

Key J-47, radio

telegraph
transmitter,
Set AN/PRC-5

vacuum tubes
follows:

Quan-
tity

D

Radio receiver and
Radio

Includes: 1 set of

as

JAN
type

6SK7
6SA7
6SR7
6N7

Width

Depth

‘Length

Diam

2-3/L

3 10.0

4-1/8

5-3/8|

1800

40

72

1/16

Jed

0.22

0.04
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Quan- , |
tity Name of component Dimensions (in) : f
Unit
weig‘t
Height |width|Depth|Length|Diam. (1b)
Quan- JAN
tity type
1 6Vé
1 6L6
1 5ZL
and also
L Plug-in type coils
for transmitter
1 Pilot Lamp F1
1 Pilot Lamp F2
8 : |
2 Technical kanuals 9.0 [5-7/8] — | -— | -- 0.25
11-265, Radio :
Set AN/FRC-5
1 Set of vacuum tubes, - - - - — 0.l
running spares, as |
follows:
Quan- JAN
tity “type
2 6SK7
1 6SA7
-1 - 6SR7
1 6N7
1l 6vé
1 6L6
1 5ZL

3. TOTAL WEIGHETS. The transceiver unit alone weighs 15 pounds.

-
The complete assembly, including the carrying case and associat-

ed operating components and spare parts, weighs approximately

25 pounds (subject to slight variation).

4, FREQUENCY COVERAGE.

—

a. The transmitter covers 4,000 to 16,000 kilocycles in four

bands: _ . ' 3
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(1) 4,000 to 6,000 kilocycles.
(2) 6,000 to 8,000 kilocycles.
(3) 8,000 to 12,000 kilocycles.

(4) 12,000 to 16,000 kilocycles.

b. The receiver covers 4,500 to 16,000 kilocycles in two bands:

(1) 4,500 to 8,000 kilocycles.

(2) 8,000 to 16,000 kllocycles.

5. SOURCE OF POWER (fig. 1). The equipment is designed for operation from a

110- or 220-volt, 50- to 60-cycle, single-phase scurce.

The ecuipment| is

set for operation from a source of either vecltage by wanipulation of the

switch marked 110-220, located near the FUSE receptacle in the uoper left-

hand corner of the transceiver unit.

CAUTION THIS EQUIPNMENT IS DZSIGNED FCR OranTICN FRLM 110-VCLT OR

’220-VOLT 50- TO 60-bYCLb A-C FOWER ONLY.

ATT@RPTZD ON A ) POJER SOURCE OR ON AN A-C SOURCE OF IunuY

LK OPﬁRATLON IS

\ |

DIFFERENT VOLTAG@ AND FREQU;NCY THE BQUIPAMENT th BE FPeRuirNENTLY

DAMAGED.

6. POWER INPUT. The line currents and power consumption are as follows:

e

Item
Line current (receiver on)
Line current (transmitter on) No load
Line cwrrent (transmitter on) Full load
Power input (receiver on)
Power input (transmitter on) No load

Power input (transmitter on) Full load

4
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110 volts

0.51

0.55

0.86
41.0
45.0
78.0

ampere
ampere
ampere
watts
watts

watts

\
220 volt

0.25 ampere
0.30 ampere
0.46 ampere
146.0 watts
51.0 watt

8L,,0 watt
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7. TRANSCSIVER (fig. 1). The transmitter and the power supply form the
upper half of the transceiver unit, and the receiver forms the lower half.
A1l of the controls for the transceiver unit are mounted onAa single panel
covering the face of the unit (fig. 1). |

a. Fower Supoly. The power suprly portion of tie transceiver unit supplies

all operating voltages for both the transmitter and receiver portions of the
unit. It consists of a power transformer, a full-wave vacuum—~tube rectifier,
and a capacitor-input filter consisting of three capacitors (two in series)
and one choke coil. |

(1) The 115-220 toggle selector switch on the upper left-hand side of the
transcelver panel permits operatibn on either 110-volt or 220-volt, 50- to
60-cycle a-c power sourc2. The power transformer has two 110-volt

‘'primary windings. The toggle selector switch-connecﬁs the two primary
windings in parallel for operation from a llO—§olt oower line, and connects
them in series for operatibn froﬁ a 220-volt liné.

(2) A fuse, located on the upper left-hand side Qf the transceiver pa#el‘inv

; : |
the holder marked FUSZ, is conrected between one side of the power input

cord and the primarx/circuit of the power transformer for protectionAof the
equipmeﬁt-from'short circuits or accidental o&erloads.

(3) The green pilot light, located immediately below the FUSE receptacle
and the 110-220 toggle switch, is connected across one of the filament
windings of the power transformer, and lights whca the transformer is
energized. | |

(4) The power cord, which is permanently attached to the transceiver unit,
may bevadapted for use with various types of power outlet sockets by means
of the adapters furnished with the equipment (par. 2).

5
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(5) The OFF-REC-SEND switch, located above the FUSE holder and the 110-220

switch near the upper left-hand corner of the panel, disconnects the primary

circuit of the power transformer.from the power cord in the OFF position,
causes power to be applied to the receiver in the REC poéition, and causges
power to be.applied to the transmitter in the SEND position, The fila-
ments of the vacuum tubes in both the receiver ahd the transmitter circufts
are energized at béth the REC and SEND positions of the switch. In
addition to the above functions, this switch also transfers the antenna
connection from the receiver to the transmitter, and vice versa.

(6) The GND and ANT ?inding_posts, located iA the upper left-hand corner|of
the panel; provide a means of connecting the ground and antenna leads to
‘the transceiver unit.

-

b. Transmitfer; The transmitter portion bf the transceiver unit consisﬂs
of ; two-tube (érystal—controiled master oscillator followed'by a power-
amplifier stage),;fourfband circuit arrangément covering alfrequency range
of a,o@o'to 16,000 kilocycles. |

(1) A\éhangé from one band.tb another ig accomplished'by inserting the
broper crystal and the osciilator and;power-amplifier-éoil units into th%ir
proper receptacles on the frént panel. The oscillator and amplifier coill
units are completely inﬁerchangeable with ééch other;'and the«operaﬁing
circuits have been_deéigned so that snly four cbils are reaquired to cover
the entire range of the transmitter (pér. 20c).
(2) The félloﬁing transmitter controls and receptacles are located on the

front pahel of the transceiver unit (fig. 2):
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Figure 2. Radio Set AN/PRC-5, front panel details. *
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(a) ANT CURRENT. An indication of transmitter antenna current is provided
by a pilot lamp connected in series with the transmitter antenna lead.
This lamp is installed near the top edge of the transceiver unit behind the

-clear jewel indicator. This lamp is snunted by a small inductor which will
maintain operation of the tradeceiver unit in the event of fallure of the
lamp filament, |

(o) AMP COIL, This receptacle, located immediately below.the ANT CURRENH
indicator, receives the power-amplifier plate coil requiyed for operaﬁion ‘
at a given ffequency. l - - . o

(c) OFF-REC-SEND Switch; Refer to eubparagraph 2(5) above for a descrig-
tion of this switch. . : |

(d} ANT COUPLING. This.control,\located at.;he top-center portion of the
transceiver unit,lpcovides/a'means of adjusﬁing-thc antenna loading :

‘ capa01tor and “in turn, the load on the transmltter power—ampllfler
01rcu1ts (Dars. 22d and e) | | |

(e) AMP TUNING. ThlS control located below the ANT COUPLIVG control,

prov1des a means of tunlng the Dower-amollfler plate 01rCU1t to resonance,

The tuning capaCLtor controlled by thls knob is 51mllar to that used in the.

ANT COUPLING control j," _
(f) 0C TUNING. Thls control located below the AP TUNING control, 1is
attached to the oscillator plate circuit tuning capacitor, and provides a

meens of bringing this circuit into resonance.

(g) CRYSTAL. This receptacle, located near the upper right-hand corner
of the panel, receives the crystal unit required for operation on a given
frequency. . Six crystals are furnished with the unit, and the frequency

of each is marked directly on the crystal holder (par.vz).
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(n) 03C CCIL. Tanis receptacle, loc;ted immediately below the CRYSTAL
receptacle, receives the oscillator plate coil required fer operation at a
given frecueney,

(1) 0SC-aF Switch. This slide-type switch, located below the 0SC COIL
receptacle, provides a means of switching the d-c milliammeter, locate@ _
below the receiver tuning dial, from the oscillator cathode circuit to the
power-amplifier cathocde circuits or vice versa. In the 0SC position o{
this switch, the cathode current of the oscillator tube is indicated by the

|

meter. In the AMP position, the cathode current of the powey;amplifieﬁ tube
is indicated. “
(j) kay Jack. This Jack, lgcatéd below the OSC COIL receptacle and to the

right of the 0SC-AMF switch; receives Plug PL-55 on‘th; end of the corq
>attached to Key J-L7. |

~ c. Receiver. The receiver portion of the transceiver unit gopsists ofwa
fivé-tube superheterodyne_circuit»arrangement, with automatic volume ’
eonﬁrol,(avc), a.beat—frequency oscil;ator, and a frequency range of L,FOO .
to lé,OOO'kilocycles.covered by two bands. The beat-frequency oscillator

is providea for tre reception of c-w signaisf Whén the receptioﬁ of'yoﬁce_
_or tope-modulated'signals is desired, this oscillatof may be switched o{f

-~

‘as described below (subpar. c(4}). The following receiver controls (fig. 2)

are located on the lower portion of the transceiver unit:

(1) RECEIYER'TUNING. The RECEIVER TUNING contral, located to the left_pf‘
the d~c milliammeter in the center of the panel, controls the B—gang'
variable tuning capacitor in the receiver circuits as well as the éali-
brated disl which is visible in the smell windew directly above the d-c -

milliammeter, This dial is calibrated directly in megacycles (mc), with
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band 2 (8.0 to 16.0 mc) on the top portion of the dial, and band 1 (4.5
8.0 mc) on the bottom portion.

(2) BAND SWITCH. The BAND change switch, located in the lower left-hand

corner of the panel, has two positions marked 1 and 2. The frequency ranges
covered in these two positions are as follows: position 1: 4,500 to 8,000
- kilocycles; position 2: 8,000 to 16,000 kilocycles. The BAND switch is

protected by a rectangular cover fastened to the panel by screws. "Under-

neath this cover are several adjustment screws used in aligning the

receiver circuits. Immediately above the BAND switch is another square|

cover plate over trimmer capacitor adjustment screws also used in aligning

the receiver circuit., For the location of these adjustments refer ﬁo

figure 6.

(3) VOLWME CONTROL. The receiver VOLUME control, located to the right and
below the_d—c'miiliammeiér; controls the amount of a~f voltage fed to the

grid of the first audio-amplifier stage and the level of sound in the head-

set.

(L) BFO OFF-ON SWITCH. This switch, located to the right of the VOLUME

control and immediately below the OSC-AMP'switéh, controls the operaﬁion '

—ofithe'ﬁ?at‘frequéncy oscillator by opehing_or closing its plate Voltage

circuit.

(5) PHONES JACK. The PHONES jack, locsted in the bottom right-hand corner .

of the panel immediately below the KEY Jack, receives Plug PL-55 attached

to the end of the headset cord.

HIuggége—type.carrying case, and it'is heid in place in the case by a s;
tenfion iatch. Foiding-type brackets éh'the two sides of the trans-
: " :
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8. CARRYING CASE. The transceiver assembly is mounted on slip-hinges iT a’
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celver unit are attached to the side walls of the transceiver compartment of
the carrying case to permit tiiting of the transceiver unit for greater
cbnvénience in operating. The antenna wire, with one insulator attached,
is wound on blocks,.attached to the inside of the carrying-case lid, for
carrying purposes only. Several canvas bags attaéhed to the inside of
the carrying case, at several convenient points, house Headset HS-30,
Key J-47, the extra crystal and transmitter coil units, ah& spare fuses,
pilot lamps, and tubes.

9. HEADSET (fig. 1). Headset HS-30, furnished with the equipment, plugs

into the PHONES jack on the transceiver unit by means of Plug PL-55
¢ attached to the énd of h;adsef Cord CD-605. The 256~ohm primary winding
of Transformer C-410 is connected to the headset, and the 8,000-ohm
secondary winding is connected to the receiver output by means of thq‘
- compléte headset and cord assembly. |
10. KEY (fig. 1). Key J-47, furnisheq with the equipment, plugs inﬁo the |
KEY "jack on.the transceiver unit by means of Plug PL-55 attached to the
end of Cord CD-201-A. |
11. ANTENNA. The antenna consists-of a lSO-f;ot length of-flexiﬁle \
‘insulated wire. The éntenna is ééuipped'with é small airplane-type
insulator and a 20~foot length of chalk-line cord for attachment of the

~ remote end of the antenna wire to a suitable support. When the equipment

is being transported, the antenna wire is coiled around blocks attached
to the 1lid of the carrying-case (par. 8).
12. VACUUM TUBES. The vacuum tubes used in Radio Set AN/PRC-5 are shown in

the following tabulation:

11
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Signal Corps JAN :
Reference | Function type type Base
Vil Receiver r-f VT-117 6SK7 Octal
amplifier
V2 Receiver VT=150 6SA7 - Octal
» converter
V3 Receiver i-f VT-117 6SK7 Octal
amplifier
\'/A Receiver detector VT-233 6SR7 Qctal
and BFO
V5 Receiver a-f VT=96 6N7 QOctal
amplifier stages
V6 Transmitter crystal VT-107 6Vé Qctal
oscillator |
v7 Transmitter power- VT-115 6L6 Qctal
amplifier »
Ve Full wave rectifier VI-7L 571, Qctal

13. ADAPTERS. A set of five adapters is furnished so that the plug on the
end of the power cord may be adapted to fit into wvarious types of poer
-outlet sockets that may be encountered while using the equipment.

14. CRYSTALS (fig. l); A set of six crystals, mounted in FT-243 holders,

are furnished with the equipment. These crystals_permit fundamental
frequency operation on the following frequencies: L635; 5263; 5925; 6&25;

7150; and 7825 kilocycles. The crystals also.permit operation at the! |
second harmonic frequencies of the crystals as follsws: 9270; 10,5263
11,850; 13,050; 14,300; and 15,650 kilocycles.

15. TRANSMITTER PLUG-IN COILS (fig. 1). A set of four transmitter coi

units is furnished with the equipment. These coils are wound on cleaﬂ
phenolic forms attached to a ceramic- plug strip having four pin-type |
plugs. The coils plug into ceramic jack strips installed in the trang-

12
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ceiver unit. Identification of the four coils is marked on the bottém of
the ceramic plug strip; two coils are marked Band D and one each Banq B
and Band C. All of the coils are completely interchangeable so far Qs
insertion into the jack strips is concerned. o

16. OPERATING SPARZS. The operating spare parts, housed in canvas bag
attached to the inside of the carrying case, are as follows:

a. A complete duplicate set of vacuum tubes as listed in paragraph 12.

b. Two spare fuses, 2-ampere, 250-volt type.

o

. One antenna loading indicator pilot lamp, 0.06-ampere, 2-volt tyﬁe,

with bayonef base.

d. One power indicating pilot lamp, O,l5-ampere, 6- to 8-volt type, #ith

bayonet base,

13
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SECTION II
INSTALLATION AND OPiRATION .
17. INITIAL PROCEDURE. )

2. Unpack the box which contains Radio Set AN/PRC~5 and check to see.
that the following items are included: |
(1) The transceiver unit with fuse » pilot lights, and a set of vacuum tubes
installed; mounted in a portable luggage-type carrying case.
(2) One complete set of spare tubes (pars. 12 and 16)..

(3) . One Headset HS-30.,

(4) One Key J-47.

.. (5) Cne set of six crystals (par. 14).

(6) One set of four transmitting coils (par. 15).

(7) Two spare fuses (par. 16); '

(8) Two spare pilot lamps (par. 16).

(9) Or.xe'set. of five socket adapters (par. 13). .«

. (lO)'One antenna, wound on blocks inside of c'arrjing—case cover (par. 11).
(11) Two copies of 'fechnica_l Manual TM 11-265, Radio Set AN/PRC-5.

b. Inspect the-equipment for any damage _that may have acenrred in trapsit.

c. In order to make sure ﬁhat each vacuum tube is seated firmly in its
socket, it will be necessary to remove the transceiver unit from the carrying
case. To do this. proceed as follows:
(1) Release the spring;tension latch holding the top end of the transcefiver
unit and raise the top end of the transceiver unit as far as possible
(tilt it‘up)..

(2) Disengage the folding brackets, which hold the transceiver unit, from

the heads‘_of the holding screws in the side walls of the trgnsceiver |
_ ” _
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compartment . ‘ ]

(3) Lift the transceiver unit still further and slip it off the slip—hﬁnges

- attached to the bottom edge of the transceiver unit and the front edge| of

the carrying case. _
(4) Inspect the interior portion of the unit for possible damage during
shipment and make sure that all vacuum tubes are seated firmly in thei
correct socketé. Make sure that the pilot lamps have been installed in
their proper positions.
(5) Replace the transceiver unit on the slip-hinges.
" (6) Lower the unit carefully until the folding brackets can be reinstaﬁled
properly, and engage the lo;er ends of the brackets with the heads of the
holding screws.
- (7) If immediate operation of the'eqpipment is desired, the tranSceiverluhit
| may be left in this tilted pqsition for convenience in operating. va the
equipment is to be carried or stored, lower the transceiver unit'ﬁntili he
‘ ;pring-tepsion lateh engages the top edge of the unit. ‘
- 18. INSTALLATION OF ANTENVA. Unwind the antenna wire from the supporting
blocks attached to the'inside-of the 1id of the carrying c;se,'ahd attach
the end with the insulator to a suitable support by means of the cord
attached to the insulator. For best results, this end of the antenna
N
should be as high as possible above the earth and surrounding buildings or
other objects. Under certain conditions it may not be possible to insﬁahl
the anteﬁna in such a manner. Under such conditions it may be necessary to
coil the antenna wire around the molding in a room or to drop as much as
possible of its total length out of a window., No hard and fast rules 2
be given for the installation of the antenna under such conaitions, andéT
15
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successful operation of the equipment will depend on the skill and
ingenuity of the operator. Remember that the ‘entire length of the
antenna should be in free space so far as physically possible. If it Ais

necessary to support the wire at points along its length, these additipnal
points of support should be insulated as well as possible either by
supporting the wire with pieces of cord or rope or by tying the wire to
wooden objects. Do not attach the wire directly to metal objects. Attach
the other end of the antenna wire to the binding post marked ANT, located

in the upper left-hand corner of the transceiver unit. If a good ground

connection such as a water pipe is available, connect the GND post which is
adjacent to the ANT post to the pipe by means of a short length of wire
(not furnished with the equipment).

19, POWER LINE CONNECTION (fig. 2). Determine the voltage and the frequency

of thé source of power to be used. For Radio Set AN/PRC-5 to operate
properly, theAline'frequency must be between 50 and 60 cycles and the #ine
._voltage must be between 110 and 120 volts or between 220 and 240 volts4
Then proceed as follows: »

a. Throw the OFF-REC-SEND switch (SWl) to the OFF position.

b. Throw the 110-220 toggle switch (SW2) to the position corresponding
to the voltage of the available power source, |

c. Determine what adapter is needed, if any, to connect the §§wer cord
to the power outlet, and fit the adapter on the power cord plug.

d. Connect the power cord to the power outlet.
20. TRANSMITTER CRYSTAL AND COIL UNITS (fig. 2),

a. Crystal. The freéuency of each crystal is marked on the outside of

Crystal Holder FT-243. Select the crystal of the desired Qperating

16
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frequency, or one-nalf the value of the desired output fregquency (par. 14),
and insert it in the CRYSTAL receptacle near the upper right-hand corner

of the transceiver panel.

b. Transmitter Coils. Four transmitting coils (L12 and 114) are furnished

with Radio Set AN/PRC-5 (par. 15). To operate on a given frequency, | -
determine the coils required for operation at that frequency from the ‘
following table,” and insert the coils selected in the OSC COIL and AMPxCOIL

receptacles, respectively,

c. Frequency-coil Table.

Output Crystal Oscillator Amplifigr
frecuency (mec) frecuency (mec) coil coill
L.0 to 6.0 L.0 to 6.0 Band C Band B
6.0 to 8.0 6.0 to 8.0 Band D Band ﬁ
8.0 to 12.0 4.0 to 6.0 Band C Band D
12.0 to 16.0 6.0 to 8.0 Band D Band ?

d. Example. If the desired transmitting frequency is 5,263 Ikdlocycles,

proceed as follows:
(1) Inéert the crystal marked 5,263 ke into the CRYSTAL receptacle,
(2) Use the above table to determine the proper coils:

(a) 5,263 kc lies between 4.0 and 6.0 mc.

(b) The 4.0 to 6.0 mc band requires BAND © coil for the oscillator and,
BAND B coil for the amplifier.
(3) Insert the BAND C coil in the OSC COIL receptacle.
(L) Insert the BAND B coil in the AMP COIL receptacle.
21. RECEIVER OPERATION.’

a. Throw the BAND switch (SW3) to the desired position.

17
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(1) Posit;on 1 for frequencies between 4,500 and 8,000 kilocycles.

(2) Position 2 for frequencies between 8,000 and 16,000 kilocycles.

b. The frequency received is indicated on the dial, visible through the

small window located above the d-¢ milliammeter. Rotate the RECEIVER
TUNING knob to the desired receiving frequency.

c. Adjust the BFO OFF-ON switch (SWL) for the desired operation:
(1) Throw to ON when receiving c-w signals. -
(2) Throw to OFF when receiving voice-modulated signals.

d. Turn the VOLUME control to the right (clockwise) to the maximum vol

position. With the receiver in operation the volume level may be adjust

to suit the convenience of the operator.
e. Plug Headset HS-30 into the PHONES jack.
f. Throw the OFF-REC-SEND switch to the REC position.

g. Allow approximately 1 minute for the vacuum tube filaments to reac

Lume

ed

their pfoper operating temperature., The receiver now should be in oper ting

condition, which will be evidenced by the presénce of hiss and crackl

sounds due to static and other forms of interference. If signals are not

heard at the setting of the RECEIVER TUNING knob, try other settings until

a 8ignal is pickéd‘up. If it is impossible to pick up any sighals or i
the headset is dead, refer to paragraph 42.
22. TRANSMITTER OPERATION- (fig. 2).
a. Plug telegraph Key J-47 into the KEY jack.
b. Throw the OFF-REC-SEND switch to the SEND position.
c. Tune the crystal oscillator as follows:
(1) Throw the 0SC-AMP switch (éWS) to the 0SC position.
(2) Press Key J-47 while rotating the OSC TUNING knob. Rotate the knob
18
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until a pronounced dip is indicated by the d-c millimmeterL This

dip in current indicates that the oscillator is operating.

(3) In order to insure rapid starting of the crystal oscillator while F

|
keylng, rotate the knob slightly away from the minimum current position in
the low-capacitance direction (towards O on the dial scale). \

~d. Tune the power amplifier as follows: |
(1) Throw the 0SC-AMP switch to the AMP position. |
(2) Rotate the ANT COUPLING control knob to the maxdmum-capacitance poéition
(knob pointer at 5 on the dial scale). l
(3) Press Key J-47 while rotating the AMP TUNING knob. Rotate the knob\
until a proﬂounced dip is indicated by the d-c¢ milliammeter. This dip j
current indicates that the power—amplj.fier plate circuit is in resonancln
with the output frequency of the erystal oscillator or with the second |
harmonic of thé crystal frequency.
(4) Set the AMP TUNING knob for a minimum current indication on the
milliammeter, |

NOTE: THE PLATE-TANK CIRCUIT OF THE CRYSTALVOSCILLATOR IS ALWAYS

TUNZD TO RESONANCE AT THE FREQUENCY OF THE CRYSTAL. THE PLATE-

TANK CIRCUIT OF THE POWER AMPLIFIER MAY BE TUNED TO EITHER THE

CRYSTAL FREGUENCY OR TO TWICE THE CRYSTAL FREQUANCY (SECOND

HARMONIC )}, DEPENDING ON THE COIL IN USE IN THE POWER-AMPLIFIER

STAGE.

g. Tune the antenna circuit as follows:

(1) Rotate the ANT COUPLING knob to the left (counterclockwise) until thei
milliammeter indication is app;oximately 80 milliamperes. I

(2) Readjust the AMP TUNING control knob for a minimum indication on the

19
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milliammeter,

(3) Then repeat-steps.(l) and (2) above until the minimum current indicatig

on the milliammeter, while performing step (2), is 80 milliamperes.,
CAUTION: DO NOT ALLQOY THE HAND.Oé FINGERS TO FALL ACROSS BOTH SIDES
OF KEY J-lFY. APPROXIMATELY 45 VOLTS ARE PRESENT. ALTHOUGH NOT
PARTICULARLY HARMFUL THIS VOLTAGE CAN DELIVER A SERIOUS SHOCK
UNDER CERTAIN CONDITIONS,

23. OPERATING PRECAUTIONS. = . .

(1) For transmitting, make sure that the switch is in the SEND position.
(2) For receiving, make sure that the switch is in the REC position.

b. OSC-AMP Switch.

(1) os¢ posiﬁion. This position is used only for tuning the oscillator. -
(2) AMP position. The switch ﬁust be placed in this position for-tuning
operations on the power-amplifier and amtenna circuits. It must be left i#
this position while transmitting.

¢. ANT CURRENT Pilot Lamp. Assuming that the light filament is not open,

~ the lamp should light every time the key is pressed, indicating that
current is flowing in the antenna. If the lamp does not light under these
conditions,—tbe 0SC TUNING knob has not been adjusted properly. Rotate the
knob slightly toward the left (counterclockwise) until the laﬁp fiashes eve
the key is pressed (par. 222(3));
NOTE: THE ERIGHTNESS OF THIS LAMP WILL NOT BE THE SAME UNDER ALL
CONDITIONS OF NORMAL OPZRATION, THE BRIGHTNESS OF THE LAMP IS

DEPENDENT ON THE POSITION OF MAXIMUM CURRENT ON TH= ANTENNA

20
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AND WILL VARY CONSIDERABLY WITH THE FREQUENCY AND THE LENGTH OF THE

SECRET

ANTENNA IN USE. IN ANY CASE, TUNE THZ OUTPUT CIRCUITS FOR MAXTMUM
ERIILIANCE OF THE LAMP WITHOUT REGARD TO THE RELATIVE ERILLIANCE

OBTAINED AT ANCTHER FREQUENCY OR ITH ANOTHER ANTENNA INSTALLATION

21
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‘Figure 3.

Radio Set AN/PRC-5, receiver chassis.
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SECTION III

FUNCTICNING OF PARTS

2L, GENERAL. The schematic diagram of Radio Set AN/PRC-5 is shown on

figure 15, The symbol numbers used in the following circuit descriptiops

are the same as those appearing on this diagram.
| |
25. RECEIVIR FUNCTICNING (fig. 3). In the REC position of the OFF—REC-SFND

switch, the set acts as a five-tube superheterodyne receiver, exclusive| of

the power supply which is common to both the receiver and transmitter, .
consisting of one r-f amplifier stage, using a 6SK7 tube; one converter|

stage, using a 6SA7 tube; one i-f amplifier stage, using another 6SK7 |

|
tube; one combined diode detector and beat-frequency oscillator stage, |

. using a 6SR7 tube; and two'stages of a-f amplification usiﬁg both porti?ns
of a twin-triode 6N7 tube. k
26. RADIO-FREQUENCY AMPLIFIZR. The signal input to the receiver "'c.,hrough‘the
binding post marked ANT is connected through OFF-REC-SEND switch SW1 to‘thé
primary windings of antenna input transformers Ll aﬁd 12 which are connected
in series to ground. The r-f signal voltages present in these primary T
windings are inductively coupled into the secondary windings of L1 and J2
for bands 2 and 1, respectively. The secondary winding of 11 together u?th
section C4 of the 3-gang variable tuning capacitor, fixed capacitor Cl, | d
trimmer capacitor C5 constitute the first tuned circuit for band 2, Thern

secondary winding of L2 together with section C4 of the variable tuning capacitor

and trimmer capacitors C2 and C5 constitute the first tuned circuit for \

23 |
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band 1. The signal voltage developed across the tuned circuit in use is

coupled to the grid of a 6SK7 tube V1 by blocking capacitor C3. Ave bids

voltage is fed to the grid of tube V1 through grid-return resistor Rl.

The secondary windings of transformers L1 and L2 are provided with

adjustable iron cores for inductance trimming. These trimmer elements in

conjunction with trimher capacitors C2 and C5 permit accurate alignment
of the tuned circuits with the succeeding tuned circuits at both ends of]
the frequency bands. Either transformer L2 for band 1 or transformer Ll
for band 2 is placed in operation by section A of the BAND switch SWB,
Note that the action of this switch is to short circuit the transformer

winding not in use, Plate voltage from the high-voltage d-c supply line

applied to the plate of tube V1 through r-f choke coil L3, the lower end

of which is bypassed to ground by capacitor C7. Screen grid voltage is

obtained from the high-voltagé supply line through a decoupling and voltage

is

divider network consisting of resistors R2 and R3 in series with the screen

grid connected to the junction of the two resistors. C6 is the scfeen—grid

bypass capacitor to ground. The suppressor grid, cathode, one side of the

heater, and the tube shell are all connected to ground.

27. CONVERTER. The amplified signal voltage from the plate of r-f amplifier

tube V1 is coupled to the r-f tuned circuits using coils L4 and L5 by

blocking capacitor C8. Coil L4 together with section Cl1l of the 3-gang

variable tuning capacitor and trimmer capacitor C1l2 constitute the second

tuned circuit for band 2. Coil L5 together with section Cll of the

variable tuning capacitor and trimmer capacitors C9 and C1l2 constitute the

second tuned circuit for band 1. The signal voltage developed across th

tuned circuit in use is coupled to the signal grid of the 6SA7 converter

- 24
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tube V2 by blocking capacitor C1l0. Avc bias voltage is fed to this s%ma

grid through grid-return resistor RL. Adjus£able iron cores in coils\La

and L5 permit inductance trimming which together with trimmer capacit‘rs -
C9 and Cl2 permits accurate alignment of these circuits with the other circuits
in the receiver at both ends of the frequency bands. Either coil L5 f_r

band 1 or coil L4 for band 2 is placed in operation by section B of th[

BAND switch SW3., The action of the switch is to short circuit the coill not
in use. Plate voltage from the high-voltdge d-c supply line is applied to
the plate of tube V2 through the primafy winding 6£ intermediate ffeqn ncy
transformer L8, the lower end of which is bypassed to ground by capaciTor '
c28. ES is the screen-grid voltage-dropping and decoupling resistor and

capacitor Cl3 bypasses the screen grid to ground. The suppressor gridi one

side of the heater, and the tube shell are also comnected to ground. ﬂ

28, HIGH-FREQUENCY OSCILLATOR CIRCUIT. The high-frequency_bscil-
lator circuit uses the reméining elements of converter tube1v2
connected in a separate and independent oscillator circuit. By
this means the functions of a mixer and an oscillator are com-

bined in the one tube V2. The'signal_fréQuency coupled into the

signal grid of tube V2 and the osciliator output frequency oﬁ the

oscillator circuit combine in the tube because of electron cbupling

‘
to produce the intermediate frequency which'is the difference between the
other two frequencies. The secondary winding of oscillator transformer |
L6 together with section CiS of the 3-gang tuning capacitor, fixed
capacitor C18, and trimmer capacitor Cl4 constitute the oscillator tunedt
circuit for band 2. The secondary winding of oscillator transformer L7 ¥
togethef with section C1l5 of the variable tuning capacitor and trimmer

25 |
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capacitors Cl4 and Cl9 constitute the oscillator tuned circuit for bapd 1.

Trimmer capacitors Cl, and Cl9 permit capacitance trimming at the high-

frequency end of both bands. An adjustable iron core in each transformer

secondary winding permits variable inductance trimming for accurate

alignment of the tuned circuits at the low-frequency end of each band,

Fixed capacitors C20 and C37 (tracking capacitors) are used to

modify the tuning of the high-frequency oscillator circuit

SO

thaet it will maintain a fixed frequency difference of 455 kilo-

cycles with respect to the signal frequency when the 3-gang

tuning capacitor is varied from minimum to maximum cavacitance

on each band. Oscillation is caused and maintained by the

feed-

back created by the primary windings of transformers L6 and L7.

These primary coils are connected between the cathode of tube V2 and
ground, and.are closely coupled to the secondary windings of their

respective transformers. The secondary windings are coupled to the

oscillator grid of tube V2 by blocking capacitor C51., Ré is the oscillator

grid-leak resistor, and develops the necessary operating grid-bias voltage

by virtue of the rectified grid current flowing through it. Both the

primary and secondary windings of the transformers not in use are short-

circuited by sections D and C, respectively, of BAND switch SW3.

29. I-F AMPLIFIER, The signal frequency arriving at the signal grid of

converter tube V2 and the high-frequency oscillator frequency developed in

this same tube are mixed (or heterodyned) and the resultant difference
(455 kilocycles) is fed to the input of the i-f amplifier, Transfer o;

energy from the plate of converter tube V2 to the diode detector tube 1

£ i-f

5, is

accomplished by inductive coupling through i-f transformers L8 and L9 §nd ;

26,
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amplification supplied by tube V3, I-f transformers L& and L9 consisﬁ of

\
two tuned circuits, primary and secondary, both of which are tuned to the

i-f of 455 kilocycles by means of fixed padder capacitors and adjustab#e ’
iron cores. The adjustment screws for the iron cores are accessible ai the
top and bottom of the transformer shield can. The/&}gh potential ends‘qf
the primary windings of both transformers connect to the plates of tub%s

V2 and V3, respectivéiy. The low potential ends of both primary windiégs
are connected to the high-voltage d-c supply’line which 1s bypassed toi
ground by capacitor C28. The high-potential end of the secondary windigg
of transformer L8 is connected to the control grid of the 6SK7 tube V3 |
while the low-potential end of this same winding is connected to the av%
voltage supply line, and is bypassed to ground by capacitor C26. R7 is the
screen-grid voltage-dropping and decoupling resistor, and capacitor C235
bypasses the screen grid to ground. The suppressof grid, cathode, oﬁe l
side of the heater, and the tube shell are all connected to grdund. _Thé
high-potenﬁial end of the secondary winding of transformer L9 is connect%d
to one of the diodes in tube V4, while the low-potential end of thié sam%
winding is connected to diode load resistor RS8. | |
- 30. DIODE DETZCTOR. The 6SR7 tube V4 is a duo-diode-triode type. One of the
diode plates is grounded while the other is connected to the high—potential

1
end of i~f transformer L9 to detect the incoming i-f signals. Since~the‘

(
cathode is grounded the tube acts as a half-wave rectifier. The voltage

- {
developed across the diode-load resistors R8 and K16 is filtered by resistor

R17 and capacitor C26, and the resulting direct-current ave voltage is usgd
{

to control the gain of tubes V1, V2, and V3, the degree of this control

being dependent upon the strength of the incoming signal. Resistor R8 -
27
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together with capacitors C24 and C25 comprise a filter which prevents the
i-f voltages present in the diode circuit from getting into the avc and
audio-frequency circuits. _
31. A-F AMPLIFIZR STAGZS. A dual-triode type 6N7 tube V5 is used for both
stages of a-f amplification. The a-f voltage developed across_diode-load
" resistor R16 (the recgiver VOLUME control), as a result of the rectifying
action of the diode circuit, is coupled to the control gfid of one sectfion
of tube V5 by blocking capacitor C27. R14 is the grid-return resistor and
R13 is the cathpde—bi#sing resistor for both sections of the tube. This
biasing resistor is bypassed for a-f voltages by capacitor C30. The a-f

vditage developed across plate-load resistor R15 of the first section of

" tube V5 is coupled to the grid of the second section of the'tubé by bloc¢king
capacitor C31l. The plate of the_firs£ section is a;so bypassed to ground
for r-f and,i—f_cufrents by capacitor C29.. Rl2 is the grid#return resistor
of the second séctioh.. The a-f voltagé developed across plate-load )
resistor R11 of the second section is coupled to the PHONES jack through
blocking capacitor C34. The PHONES jack is bypassed for r-f and.i—f
currents by capacitor C35. : : : , < . ;
32, EEAT-FREQQENCY OSCILLATOR. The triode section of tube V4 is used in
conjunctidn*witﬁ transformer LlO io form an‘oscillatof circuit operating
near the intermediate frequency of 455 kc. The oscillator signal so
produced is heterodyned with the i-f signal frequency because of capacitance
coupling within the tube between the detector diode and the elements of the
oscillator;portion of the tube to produce a beat note for the reception of

c-w signals. The oscillator circuit is of the tuned-grid, untuned-plate

type. The plate winding of the transformer is shunted by a fixedcapacitance,

28 . |
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The inductance of the grid winding is varied over a limited range by Ln
|

adjustable iron cere. The oscillater circuit is usually tuned to ope rate at

about 1 kilocycle (1,000 cycles) difference from the intermediate fre‘uenc
The plate of tube V4 is connected to the high-voltage d-c supply line
through the primary winding of L1O, decoubling and voltage~dropping -
resistor R10, and the BFQO OFF-ON sw1tch Sthk. The lower end of the pri v
winding is bypassed to ground by capacitor C33. The grid of tube Vi is
coupled to the secondary winding of transformer 110 by capacitor C32,1and
R9 is the oscillator grid-leak resistor. . ‘
33. POWER SUPPLY. The proper a-c voitage for operation of all the vac Lmr
tube heaters in both the receiver and transmitter sections is obtained| from
a common secondary winding on power transformer TR. One side of this
secondary is cennected to ground. The cathode of the 5ZL rectifier tuLe V8
is heated’by another secondary winding of'the.proper potential., A thi%d
secondary winding supplies high—veitace alternating current to the pla ee
of rectifier tube V8. The center tap of thls hlgh-voltage secondary w*ndlng'
is grounded. The rectlfled pulsating d-c voltage is taken from the caﬁhode
of tube V8 and is filtered (smoothed) by the capac1tor-1nput filter |
composed of capacitors Cl6, Cl7, -and C21, and the choke coil L1é. Th;
input capacitors C17 and C2l are connected in series so that the total
voltage appearing across each will be smaller. Resistors R20 and R34

: |
connected across these capacitors equalize the voltages appearing acros‘
them. Cl6 is the output capacitor. R19 is a bleeder-resistor across the

: \
filter. The filtered high-voltage d-c output of the power supply is always

applied to the receiver section of the transceiver through series—dropping
resistor R18 when the equipment is in use, and is applied to the trans-
29 |
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mitter seqtion through OFF-REC-SEND switch SW1 only when this switch is

in the SEND position. Transformer TR has‘two separate 110-volt primany
windings. By means of the 110-220 toggle switch SW2, these primary windings
are connected in parallel for operation on a 110-volt power source, aAd the
windings are connected in series for operation on a 220-volt power source.
These primary windings are disconnected from the power line by the OFF-REC-
SEND switch SW1 when it is in the OFF position. A power line fuée F,‘in

the primary circuit, provides protection from momentary overloads and!short

circuits. The green pilot lamp P2 is connected across the secondary Jinding

|
|

34. TRANSMITTER FUNCTIONING (fig. 4). In the SEND position of the OFF-]REC-

supplying the vacuum-tube heaters to indicate when the power is on.

SEND"switch, the set acts as a two-stage crystal-oscillator power—amp%ifier
(MOPA) traﬁsmitter, exclusive of the power supply whicﬁ is common to both
ﬁhe receiver and the transmitter. It consists of a 6V6 tube V6 in the
crystal-dséillator stage, and a 6L6 tube V7 in the power~amplifierista§e.
35, CRYSTAP OSCILLATOR. Tﬁ; osciilator circuit uses a 6V6 tube V6 in a“
conventional crystal-controlled tetfodé-type arrangement. The quartz Frystal
X, ground to the operating frequency (or to one-half the output freqpe?cj),
is used for increased frequency stability. Variable tuning capacitor ?h?

and plug-in coil IL12 form a plate tank circuit which is tunéd to reson?nce
with the crystal frequency. Voltage is applied to the plate of tube V6
from the high-voltage d-c supply line through r-f choke coil*IJJLiand
voltage-dropping resistor R33. The lower end of this choke coil is bypassed
to the cathods by capacitor C36. Capacitor CL8 couples the plate of tube V6

to the plate tank circuit and isplates thetank circuit from the high d-c

voltage so that the low-potential end of the tank circuit may be ground-
31 |
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a high-voltage shock if he should touch the tank coil with the power o

ed. This is also a safety feature in that the operator will not receiﬁe
The screen-grid voltage is supplied by the voltage divider network
composed of resistors R28 and R29. The screen grid is bypassed to the|
cathode by capacitor C49. An initial bias voltage is developed across
cathode-bias resistor R30, bypassed by capacitor C50, in the cathode

circuit of tube Vé. Additional operating bias voltage is developed in

grid-leak resistor R32 by the flow of rectified grid current through if.

The cathode current of tube V6 is indicated by d-c¢ milliammeter M when |it

is connected in series with the cathode circuit by OSC-AMP switch SW5 i

the 0SC position, and the circuit is completed to ground by pressing Ke

J=47. The cathode ciréuit returns to ground through resistors R31 and R23
when the OSC-AMP switch is in the AMP position. Resistor R23, shunted

around KEY jack J1l, developes additional cathode bias when the key @s u

so that operation of the oscillator and amplifier tubes will be” completely
blockea. ' ‘ _ )

36, POWER AMPLIFIER. The r-f voltage developed across the oscillator plate
tank circuit composed of capacitor CL7 and coil L12 is coupled to the‘g'id

of the 6L6 power amplifier tube V7 by blocking capacitor CL5. This.voi age

is aﬁplified by beam-power amplifier tube V7, the output of which is developed
aéross the amplifiér plate tank circuit consisting of plug-in coil Ll4 'd
variable tuning capacitors CLO and C41. iihen the proper plug-in coil Lﬁh is.
used, the tank circuit may be tuned to resonance with the output frequeﬂcy

of the oscillator circuit (crystal frequency operation) or it may be tuned

to resonance at twice the fundamental frequency of the crystal for operarion
on the second harmonic of the output frequency of the crystal oscillatorr
| |
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: |
Refer to paragraph 20¢ for selection of proper coils. Thus two outpuﬂ

freouencles are obtainable from the power amplifier circuit for each ?uartz
crystal used., Voltage is applied to the plate of tube V7 from the hl%h-

voltage d-c supply line through r-f choke coil L13. The lower end of #his’
C39

couples the plate of tube V7 to the plate tank circuit and isolates th%

choke coil is bypassed to ground by capaciior C43. Blocking capacitor

\
tank circuit from the high d-c¢ voltage so that the antenna wire and thT

tank coil L14 will be free of this voltage.

" \

CAUTION: IF THE ANTENNA WIRE OR TANK COIL IS TOUCHED DUR%NG

OFERATION A SEVERE R-F BURN MAY RESULT IN SPITE OF THE FACT
|

THAT THE HIGH—VOLTAGE DIRECT CURRENT IS NOT PRESENT. L

The screen-grid voltage is supplied by the voltage divider network comﬁosed

of resistors R21 and R22., The screen grld is bypassed to ground by
capacitor C42. An initial blas voltage is developed across cathode-le
re51stor R24, bypassed by capacmtor Ch4lLy, in the cathode circuit of tube‘V7
Additional operating blas voltage is developed in grld-leak res;stors l6
and>R27 byvthe flow of rectified grid curfent through them. Resistor Zg7
; A _ : o

is bypassed for r-f corrent and Qoltage by.capacitor CLb. Tﬂe cathode \
current of tube V7 is indicafed.by d-c @illiammeter M when itvis connecied
in series with the cathode circuit by OSC-UP switch SU5 in the AUP |
position, and.the eircuit'is completed to ground by pressing.Key J=L7. ‘Wﬁen
the OSC-AMP swdtch‘ie placed in the OC position, resistof R25 is connedted
in series with cathode-blas resistor R24 for the purpose of apoly1ngzahﬂgh
bias to tube V7 while the osclllator c1rcu1t is being tuned. This preVﬁnts
the plate current of tube V7 from rising to hlgh values whlle 0501llator

tuning adjustments are belng made. ; ' k

33
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Radio Set AN/PRC-5, functional diagram of plate*

Figure 5.

tank and antenna circuits.

37. ANTENNA CIRCUIT. The plate output CerUlt is unusual because the dual
functlon of the plate-tank and antenna-tunlng c1rcu1ts are ccmblned into

one sa.mple circuit (flg. 5a). If ANT COUPLING capacitor CLO and Ca

(antenna capacitance to ground)/?re comblned 1nto one variable capacitanfe

CLO, and the antenna resistance Ra is neglected the CerUlt in figure ?a

‘

|

reduces to figure 5b, This can be done because the resistance Ra is ver
low as compared to the reactance of capacitor CLO. Thic is recognizable
a parallel resonant circuit whose capacitive branch is made up of AMP TOI
capacitor CLL in series with ANT COUPLING capacitor CAO, and whose induct
branch is coil L14., When pfoperly tuned, this resonant circuit must sati

the two following conditions:

34
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a. Capacitors C41 and CLO in series must resonate L14 to the operat@ng
frequency. | ) |

b. The ratio C41: CLO must be of such value that the power—amplifi%r
tube V7 works into the correct load impedance as viewed from the antenna.
Therefore, for each setting of capacitor CLO there is also a setting #f
capacitor CL41 which produces resonance (as indicated by a minimum val‘e of
the power—amplifier plate current). Only one value of C4LO and C4l
satisfy both of the above conditions. For the proper method of tuning this

circuit, refer to paragraphs 22d and e. It is possible to provide s "able

range

|

of the transmitter. The antenna is connected to the transmitter portion of
|
the transceiver, and likewise plate voltage is applied to the transmit&er,

loading of an antenna of given length throughout the entire frequency

' only when the OFF-REC-SEND switch SW1 is in the SEND position. Antenna
current is indicated by ANT CURRENT lamp Pl. Coil L15 connected acrosg this
. |
indicator lamp prevents loss.of operation in case of lamp filament fai#ure,
and the size of the coil is such as to provide sufficient r-f voltage ao

light the lamp under normal antenna current output. The brightness of~mhis

‘ 1
lamp will not be the same under all conditions of normal operation. The

brightness of illumination produced depends on the positionr of maximmn\

current on the antenna and will vary considerably with the frequency an$
the length of the antenna in use. In any case, the antemna circuit is |

tuned for maximum brilliance of the lamp without regard to the relative |

brilliance obtained at another frequency or with a different antenna ‘

d * ‘
installation,
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be available before the equipment can be tested for major fault
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SECTION IV

MAINTENANCE

NOTE: Unsatisfactory performance of this equipment will be reported

immediately on W.D., A.G.0. Form No. 468. TIf Form No. 468 is not

availéble, see TM 38-250,

38. GENERAL. Adjustments, repairs, or disassembly of the equipx
should not be attempted by personnel not trained to service thi

type of eQuipment.- Trained personnel and suitable equipment mu

p =4

Adequate test equipment for thé maintenance and_repair of Radic

Set AN/PRC-5 should include the following items:

g. An r-f stendard sional generator.

“ b.-An a-f output meter.

c. A universai'analyzer capéble of indicatinrs all a-c and d-c voltages,

necessary direct-current vélueq, and the resistance value of all résistc
d. A 400-ohm dﬁmmy antenna, transmittins ﬁype.  |
6. An r-f miliiammeter,-range-o-to 500'milliamperes;
39, CPERATIONAL INSPEGTION. |

g. Check the mounting of all components. Inspect all nuts, bolts, and

screws for tichtness. Inspect all soldered joints and wiring. -Remove al

neunt

3

st

i‘s. ’

1

traces of corrosion. Clean te equipment thoroushly and touch up scratched

paint.

b. Inspect all plugs and knobs. Mske sure that plugs are clean and the

knobs are tight, Check headset and key cords. Check the nower cord, the .-

power-cord plug, and the adapter vplugs furnished with the equivment.

26
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’

B Check the antenna wire for breaks snd frayed points, and check t"‘e1
connection of the antenna wire at the ANT post. ‘ )
d. Meke sure that all tubes, plug-in coils, and the crystal are properly
seated in their respective sockets., ) ~
e, Operate the equipment as a receiver. Tune in different stations in
each band. Select stations providing weak signals and check the receiver
sensitivity.A Check the noise level in the receiver and turn on the beat-
frequency oscillator and check for the hest note against incoming signals.
£. Oﬁ;fete the équipmént as a transmitter. Mske the propef tuning adjust-

ments while usin~ various crystals and plug-in coils. Make sure that t?e ANT

CURRENT indicator lamp lights when the key is pressed.

g. Check the bulb of the green pilot-light lamp P2. : ‘
40, REPLACEMENT OF TUBES, TFUSES, AND.INDICATOR LAMPS. |
8. Fallure of a vacuum tube in the receiver may reduce the sensitivitﬁ of

the receiver to received signals, may pfoduce intermittent operation, may

cause noise or hum, or may cause the receiver to be completely inéperazjve.

In such cases, make substitutions for the tubeslin use from the tubes - pplied

with the equipment as operatiné spares until the defective tube is located.
p.'Failuré of a vacuum tube in the transmitter may céuse_féduééd poweﬁ

output, impropef reading of the d-c milliammeter M, or complete inoperaﬂion

of the transmitter. In such cases, mzke substitutions for the tubes in use

|
|

¢+ Failure of the rectifier tube in the power supoly will cause poor oper-

from the tubes furnished as operating spares.

ation or complete inoperstion of both the receiver and the transmitter. lIn _

such a case, make a substitution from the operating spares furnish-

|

ed with the equipment. ) \
37 |
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d. The primary fuse F will blow when the primary circuit of transfor#er TR

 is overloaded either because of some defective tube or part in the equipment,

momentary overloads, cr because of the use of an improper line voltage or

frequency. To replace the fuse, remove the small red insert marked FUSE,

at the upper left-hand portion of the front panel,with a small screwdriver.

Replace 1t with a new fuse supplied with the equipment as an operating |spare.

Replace the insert.

e. To replace the green pilot lamp, at the center left~hand side of the

front panel, remove the six screws holding the chassis-supporting side plate.

Push in on the lamp and turn it to the left. The lamp will now lift out

easily. Réplace it with a lemp of the same voltage and current rating,

furnished with the equipment as an operating spare. To replace the lamp,
guide protrusions on the side of the lamp base into slots in the socket,

press in, and turn the lamp to the right. Replace the side plate and the

" 8ix screws.

£. To replace the ANT CUR"ENT indicator lamp, at the center top-side of the

front panel, press the lamp down into its socket and turn it slizhtly to the

left. The 1amp'ﬁill now 1ift out easily. Replace it with a lamp of the

same voltage and current rating, furnished with the equipment as an operating

spare. To replece the lamp, guide protrusions on the side of the lamp %

into slots in the socket, press in, and turn the lamp to the right.

ase

41. RECEIVER ALIGNMENT. Should realignment cf the receiver section of R#dio

Set AN/PRC-5 become necessary, the following alirnment procedure should
followed.

g. Genersl. All adjustments should be made with an output meter connee

the PHONES jack J2 with a 10,000-ohm loed resistor connected across the

38
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irals of the plug inserted in the Jack, Make all adjustments with the BFO

awitch (SW,) in the OFF position and with the VOLUME control knob set qor

maximum volume (extreme clockwise position).

b. I-f Alignment, The intermediate frequency of the receiver is 455 k?loQ

v

cycles, Tuning adjustments are provided for both the primary ;nd secon?arv
windings of i-f transformers L8 and L9, One adjustment is made on top o¢f
each transformér while the other adjustment i1s made on the bottom of each. The
adjusting devices cénsist of hexagonal-head screws which-slide iron cores in
and out of'the_cOil windings. Set the standard signal generator for an | outrui
of 455 kilocycles and connect its high-potential output lead to the signal
grid (terminal No. 8) of converter tube V2. Connect the low-votential qutput
lead fromvthe signal generator to any metal pert meking direct conrectign

to the chassis. Adjust the output voltage of the signal generator for gn

el
L

indication .of anproximately 10 volts on the oviput meter. AdJust the i«
trimmer adjustment screws for a maximum output incication on the output %eter.'
Readjust the output of the signal generator from time to time while maki%g

these adjustments in order to keep the output meter indication at or nea%

16 volts. | ‘

c. Beat-frecuencv Cscillator Aligmment, The beat-frequency oscillaﬁbr %hould
not requiré adjustment except when the set has been subjected to extreme%y
rough handling or possibly after tube V4 has been changed. The followin
procedure must ve followed in case it is found necessary to align the beat-
frecuency oscillator. With the standérd signal generator set for en out%ut
of 435 kilocycles, connect it to.the radio set as described in subparagr?ph b
above. Remove the plug connected to the output meter from the\PHONES jaTk
end insert the headset plug into the FEONES jack. Adjust the trimmer scTew

39 '
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on top of transformer L10 until the most pleasing beat note is obtained.
(This adjustment is not .critical. 4 beat-note frequency of about 1,000 cvcles
is found to be satisfactory in most cases.)

.d. High-frecuency Oscillator Alignment, Realignment of the hizh-frecquency
oécillator circuits for either frequenc& bend is seldom necessary unless
the resonant frequercy of the receiver, as indicated by the reading of the
tuning diel, is greatly in error with respect to the agtual frecuency being
regeived. The following procedure mﬁst be'followed in adjusting the high-
frequéncy oscillator trimmers. All adjustments are made with the output|of
the signal generator connected to the ANT and GND posts, in the uprer right-
hand corner of the front panel, and with the output meter connected .as-
'desgribed in subparagraph a above. Always make the adjustmenﬁs on hand

2 first, since trimmer capacitors C5, C1l2, and Cl4 are common to both bands

and their adjustment will, therefore, also affect the alignment of band [.

For location of the osecillator trimmer adjusting screws refer to figures| 3 and 6.

40
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(1) ALIGMMENT PRCCEDURE FCR BAND 2,

(a) Place the receiver BAYD switch in position 2, and set the receiver
dial to 16.0 mc.

(p) Set the signal generator for output at 16.0 mc.

(¢) Adjust trimmer cavacitor Cli for maximum output.

(d) Set receiver aial to 8.2 mec.

(2) Set the signel generator for ouiput ai 8.2 me.

(ﬁ) Adjust iron core trimmer in transformer L6 for meximunm éutput.

(g) Receat steps (a) through (£) above, inclusive, uniil the dial merkihes
ccrrespord to these twmo frequencies without further adjustment.
{2) ALIGNMENT PROCEDURE FCR BA'D 1.

(2) Place the receiver BAYD switch in position 1, arnd sei the receivar
dial te 8.C me.

(b) Set the signal generator for output at 2,0 mc.

(¢) Adjust trimmer capscitor C19 for maximum outout.

(g) Set receiver dial to 4.5 me.

(e) Set the sisnel generzter for output at 4.5 mc.

(£) Adjust iron core trimmer in transformer L7 for maximum output,

(z) Repeat steps (a) through (v) above, inclusive, until the dial markings

correspond to these two frequencies withcui further adjustment,

€. B=f Amplifier Ali-nment. ¥ith the signal generatcr connected to the ANT

and GID posts, and with the cutput meter connected as ahove, align the r-f
stage in accordance with the following procedure:
(1) ALICWMENT PROCETURE FOR BAND 2.
(3) Place the receiver BAND switch in nosition 2, and set the receiver !
dial to 14.0 mec. |
42
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(b) Set the signal generator for output at 16.0 me,

(¢) Adjust trimmer capacitors C5 and C12 for maximum output.
(d) Set receiver dial to 8.2 mc. -

(e) Set the signal generator for output at 8.2 me.

(£) Adjust the iron core trimmers in coils L1 and L4 for maximum~output.
(g) Repeat steps (a) trhrough (£) above, inclusive, until maximum output is

obtained at both dial settings.

(2) ALIGNMENT PROCECURE FOR BAND 1, -
(a) Place the receiver BAND switch in position i, and set the receiver

dial to 8.0 me. ) |
(b) Set the signél generator for output at 8.0 mc. | \
(¢) Adjust trimmer capacitors €2 and C9 for maximum output. :
(d) Set receiver dial to 4.5 me. C _ ‘
(g) Set the signal generator for output at 4.5 mc.
(i) Aajust the iron core trimmers in coils 12 and L5 for meximum out t.A

’ (g) Repest steps (a) through (£) above, inclusive, until maximum outht is

obtained at both dial settinss, - ‘ o . ‘
T'. Precautions Durine Alignment. It is essential that the input signfl from

the signal generator be kept below the threshcld of operation of the aTc

circuit, Meintain an output meter indieation of 10 volts or less, ExTessive

signal inputs will cause overload of either the diode detector .or audib—

amplifier circuits, and must be avoided because of incorrect alignment‘

indications. ‘

8. Speed in locatin~ trouble in equirment is essential. Frecuently Tfter

42. PROCEDUPE IN LOCATING TROUBLE.

mich time has been wasted searching for the cause of equipment failure; the

43 |
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trouble is found to be so minor thest only a few minutes are required to
correct it, Follow a systematic process in eliminating possible capses of
trouble when failure does occur. It is useless %o remove the shields from

tre transceiver unit and to institue a thorough-going cont1nu1ty ch cV of

the circuits when the symptom of trouble is a lack of voltage or cu rent
indication, Thé common-gense thing to do first is to ;heck the co
plugs, jacks, switches, and fuses in the unit. They often are sourges of

- trouble., If they are not at fault, the simple act of checking, whigh takes

a few minutes, eliminates them &s a possible cause of the trouble. [Always
is actuall& connected to the power source, and meke sure that all pilugs are
- msking good éontact in thelr sockets or jacks. When this has been dbne, and
not before, it is time to undertake a close examlnatlon of the compl te

nimize

check the obvious and simple things first. Make sure that the power| cord
transceiver unit. Daily inSpection of the equipment will serve to

failures due to minor faults, such as breaks in connecting cords and |poor
‘contacts.

b. The trouble chart below lists a number of typical troubles whic! may
occur in this: equinment. Note that some of these are caused by fallwre
to adjust the equipment properly when setting it up for use. Always ke-

check the 1nsta11ation and tune-up procedure before operating the eunp-
ment. \

\

|

|
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TROUBLE CHART

|
|

Trouble Probable causes Remedy |
l
Recelver Power switch OFF. Turn OFF-REC-SEND switf:h to
dead. REC position. |
‘\
|
Headset plug not in- Insert headset plug in|
serted in PHONES jack. PHONES jack. |
Defective Headset HS-30, Replace headset. *
|
Antenna lead disconnected, Check antenna connectign.
loose, or shorted.
Antenna wire touching Check antenna installaﬁion
metallic material or and. keep clear of objeclts.
wet foliage. See paragraph 18.
Defective or burned-out Replace tubes. !
tube or tubes. \
Fuse burned out. Peplace fuse, \
VOLUME control turned off. Turn VOLUKE control to #he
right (clockwise),
Cne or more tubes not Push tubes flrmly into ﬁheir
sested properly in socket, gockets,
VOLUME contrel set too Turn VOLUME control to ﬂpe
Receiver 16w right.
weak. |

Antenna lesd disconnected,
loose, or shorted.

Antenne wire touching
metallic material or
wet foliage.

Defective or burned-out
tube or tubes.

Power switch in SEND
position.

Defective Headset HS-30.
Receiver out of alignment.
Excessive moisture in

carrying case as a result
of exposure,

Check antenna connectionk

Check antenna installation
and keep clear of objects.
See paragraph 18, |

Replece tubes., |

|
|

Tarn OFF-REC-SEND switch\to
REC position.’

\
Replace headset. \

: (
Align receiver. Seepara-|
graph 41.

in a well-ventilated plac

F |
|
Allow equipment to dry ou:

|
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Trouble Probable causes Remedy
Line voltage 110-220 switch| If power source in use is
in 110 rosition on 220- 220 volts, place switeh in
volt power line. 220 position. See para-
graphs 5 and 7a,
2 Power switck in OFF or Turn OFF-REC-SEND switch to
Transmitter |Rec position. SEND position.
dead.
Key plug not inserted Insert key plug into KEY
in KEY jacks jack. See garagraphs 10
and 7@(2)(1 "
Fuse burned out. Replace fuss.
Defective or turned-out Replace tubes.
tube or tubes,
One or more tubes not Push tubes firmly into their
seated properly in socket. sockets,
Defective key or key Replace.
plug and cord.
Defective’crystal unit, Replace.
Incorrect transmitting Check with paragraph 20¢.
ccil in use,
Broken antenna wire. . Replace.
Antenna lead -disconnected, Check antenna connection.
loose, or broken.
Improper tuning of Check tuning with para-
oscillator, amplifier, graph 22.
or antenns controls, ‘
Antenna wire touching Check antenna installation
3;Ie‘2ismitter metallic object or wet and keep clear of objects.

foliage.
Line voltage 110-220

switch in 110 vposition
on 220-volt power line,

Improper setting of ANT
COUPLING control.

Defective tube or tubes.

See paragraph 18,

If power source in use is
220 volts, place switch i
220 position. See paragra
5 and 7g.

Readjust in accordance wi
parasTaphs 22d and e.

Replace tubes.,

phs

th
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L3, VOLTAGE

- a e ‘ »
HMEASURENENTS. The followinc tube-socket layout diagrams show

voltepes obtained from each tube-socket pin to chassis, under the specified

conditions, for the receiver, transmitter, and power supply portions of the

transceiver unit.

FRONT

y— L

|
| N7 | \
| < !
| 83 AL: zob oo, of ‘
| 55K7 O o) |
N ‘
ll N2 9 3y
. 0 |
| Qoo osm ESK7 asm | ‘
|O O Oo i 8.3AC. l
I’I.Q SIAL o, oane o' ’ : ‘
|
| |

’o o’ ‘108 -2~ ao
Do. :nga e -2As° OO* -2

Q3AC:

_____________________________________ -5
BACK
NOTE: VOLTAGES MEASURED WITH SWITCH Sw-t
IN RECEIVE POSITION
ALL MEASUREMENTS MADE WITH
1000 OHMS-PER-VOLT VOLTMETER TL14527 |

L : |
Figure 7. Radio Set AN/PRC-5, receiver chassis tube-socket

Figure 8.

‘layout. ' ' \
e s -
: FRONT ‘
o 524
I ‘400 o ! |
R
| : o0 | .
I © © S C AL I }
| N 410AL: .OO OO; o }
: [ 2 - 2 A1QAL |
‘ R\ |
| ° 3 |
| *ar0 o o8 a. i |
| . 450 :"9‘ *360  BIAC: loo 007 o : |-
| o o0 18
] 25 P o » |
| i o1 O 0o/, : \
| .
|| © ©| e | |
BACK 3 ‘

NOTE: VOLTAGES MEASURED WITH Sw-{ IN ) |
TRANSMIT POSITION AND TRANSMITTING

KEY NOT DEPRESSED.

ALL MEASUREMENTS MADE WITH TLI4528

1000 OHMS -PER - VOLT VOLTMETER

Radio Set AN/PRC-5, transmitter and power- supply‘

chassis tube- socket layout.
|

44, POINT=TO=-POINT RESISTANCE MEASUREMENTS. The following table gives aver=

age point-to~point resistance wvalues measured from the chassis to the in?i-

cated terminals on the various vacuum-tube sockets. Make all measurements

with the power cord disconnected and the wvarious controls set as indicat%d

in the third column of the chart. |
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TUBE . SOCKET VARTABLE CONTROL maral
FLEMENT TERMINAL | gvmBOL SETTING RESISEANCE
Tl Grid 4 - SR 4.5 meg
Cathode 5 - -———- 0
Screen 6 sW 1 REC. 180,000
Suppressor g -—- -———- 0
Plate SW 1 REC. 26,000
Ve Grid 8 — S— k.5 %ag
Cathode 6 W 3 Band 1 0.3 ohms
Cathode 6 W 3 Band 2 0.2 ohms
Screen 4 SW 1 REC. 50,000
- 0sc. Grid 5 - _——— 100,000
Plate 3 N1 REC. 28,000
V3 Grid 4 -— _—— 2.5 meg
Cathode 5 - -—- 0
Screen 6 SW 1 REC. 115,000
Suppressor 3 - -——— 0
Plate 8 Sw 1l REC. 28,0Q0
T4 Grid 2 _— ——- 100,000
Cathode E -— - 0
Diode -— -——— 0
Diode 5 - - 550,000
Plate 6 AR ON So,oao
Plate 6 sw 4 OFF INF. |
v5 Gérid b —— S 1.0 meg
Plate g SW 1 REC. 120,000
Cathode ‘ -— ———— 750
Grid 5 S -———— 250, oo
Plate 6 SwW 1 REC. - 60,0
V6 Grid g S— ———- 32,500
Cathode SW 5 0SsC. 100, Og
Cathode 8 sw 5 AMP. 100,000
Screen % sw 1 SEND 16,500
Plate 3 Sw 1 SEND 15,000
V7 Gérid 5 -—- ———- 42,000
Cathode 8 SW 5 0sc. 100,000
Cathode 8 SW 5 AMP. 100,000
Screen 4 sw 1 SEND 18,000
Plate 5 SW 1 SEND 16,000
v8 Plate 4 - —— 45 ohms
Plate 6 — S 50 ohms
Cathode 8 sw 1l OFF 15,000
Cathode 8 sSw 1l REC. 35,000
Cathode 8 w1 SEND 15,000
|
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SECTION V

SUPPLEMENTARY DATA - ' l

L5. RESISTOR AND CAPACITOR COLOR-CODE CHARTS. Several aystems are in u?e for
markine the values of resistance and capacitance. Some resistors and #apa—
citors have their values stamped on, but in many cases colored bands aAd
dots are used instead. The following charts‘provide a means for deter%in—

" ing the values of resistors and capacitors from the color markings on qhem.

: : |
8. The Three-=do% Color Code for Mics Capacitors. (1) This code is gradu-

\
ally being replaced by more involved codes. The basis of tqis
code (fig. 9) is a series of three colored dots which indicité

|
the capacitance in micromicrofarads. Two auxiliary colored
\

dots indicating the voltage rating and the capacitance_tolerk

ance are sometimes added. Usually an arrow is molded or

. B
stamped on the case of the capacitor to indicate the sequence
\

in which the dots are to be read. Dots 1 and 2 show the first
|

two digits of the capacitance in micromicrofarads, while dot\}

[
indicates the decimal multiplier to be used. As an example, |
: |

a 0,006-microfarad capacitor (6,000 micromicrofarads) is mar#ed
. “ ) F : ' ‘
by the three dots in sequence, as follows: ' ) \
P ‘

blue (6), black (0), red (100). |

(2) When the dot indicating tolerance is used, it is usually located above
\

or below the third (decimal multiplier) dote The color of the tolerance
\

dot corresponds to tolerance between plus of minus 1 percent and plus or

minus 20 percent. For example: a green tolerance dot is used on capacito%s
\
having a tole;ance of plus or ninus 5 percent (fig. 9). !
\
\
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(3) When the voltage dot is used, it is located ahove or below the first
(first digit) dot. Accordine to the code of figure 9, the various cdlors

denote the d-c¢ working voltage.

(4) Both of the aﬁxiliary dots are omitted for capacitors having a tdlerance -~

3-DOT COLOR CODE CHART
For Capacitors

DOT DOT DOT VOLTAGE NO

I 2 3 RAT|N|G CO‘LOR TOLERANGE
| I
— OR > —
VOLTAGE NO TOLERANCE DOT DOT DOT -
RATING COLOR o2 3 TL-10860

W

Figure 9. Molded-mica capacitors, three-dot color cod

. 3rd Dot
CBLOR fst Dot | 2nd Dot Decimal Tolemﬁce Volt}zge
_ Ist Digit | 2nd Digit| Multiplier Rating
Black 0 0 1 209,
Brown 1 1 10 19, 100v.
" Red 2 - 2 100 2% | 200v.
Orange 3 3 1,000 3% 300v.
. Yellow 4 4 . 10,000 49, 400v.
Green 5 5 100,000 | 5% 500v.
Blue 6 6 1,000,000 6% 600v.
Violet 7 7 10,000,000 7% 700v.
Gray 8 8 | 100,000,000 8% 800v.
. White 9 9 1,000,000,000 9% 90(‘)v. -
Gold e e 0.1 5% 1000v.
Silver . .. 0.01 109, 2000v.
Body o R 209, *
*When no Color is indicated the Voltage Rating may be as low as 300 volts.
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of plus or minus 20 percent, and a d-c¢ working voltage rating which is

lowest used for thet type and size of capacitor.

(5) "hen no color is indicated, .the voltage rating may be as low as 300

the

volts,

b. The RMA Code for Mics Capscitors. The RMA (Radio Manufacturers Assbei-

RMA STANDARD 6-DOT COLOR CODE CHART

For Capacitors (Molded Mica)

DOT DOT DOT

S 2

.3

-

MARUE. NANE

Y

|
DOT DOT D
6 5

T
oT

% TL-10861

Figure 10. Molded-mica capacitors, RMA six-dot color cogde.

6th Dot .

1§t Dot |2nd Dot|3rd Dot!  4th Dot 5th Dot

co S | B | B0 | | | v
Black 0 0 0 1 «
Brown | 1 1 1 100 19%.| 100v. \
Red 2 2 2 00| 2% | 200v. |
Orange | 3 3 3 1,000 3% 300v. |
Yellow | 4 | 4 4 10,000 | 4% | 400v. ~
Green | 5 | 5 | 5 100000 5% | S00v.
Blue | 6 6 6 1,000,000 | 6% | 600v. |
Violet | 7 7 7 100000 | 7% | 700v.
Gray 8 8 8 100,000, OOO 8% 800v. ‘ )
White | 9 o | 9 1000000000 9% | 900v.
Gold 01| so |L000v. |
Silver ' 001 | 10% |2,000v. |
Body | ... | .. | ... | ... 20% | 500v. |
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ation) code is illustrated in figure 10. This code uses six colored dots

with an arrow to show the gsequence. The first three dots give the fipst

three digits of the capacitance in micromicrofarads, the fourth dot (directly

below the third) gives the decimal multiplier, the fifth indicates the

erance in capacitance, and the sixtn indicates the d-c working voltage

For example: a capacitor of 0,006 microfarads (6,000 micromicrofarads)

tol-

plus or minus 10 percent, 800 volts d-c working voltage, would be marked:

blue (6), black (0), black (0), brown (multiplier 10), silver (plus or

minus 10 percent), gray (800 volts), in that order.

¢« The AWS Code for Mics Capacjtors. (1) The AWSI(American War Stand%rd)

code for molded-mica caracitors is shown in fizure 11. Like the RMA code,

it makes use of six colored dots, but with somewhat different significance.

The first four dots give the capacitance in micromicrofarads as follows:

first éignificant figure, second significant figure, third significant

figure,

and the decimal miltiplier. It will be noted that thls scheme makes provision

for marking units with three significant figures. However, none of th

capacitors standardized under the AWS code re@uires more than two signi-

ficant digits to specify its capacitance. The first dot on all molded

[]

mica capacitors, marked with the AWS code, ig black, and the two neceslsary

gignificant figures-afe given by the ‘second and third dots. As a result

the black first dot becomes an important feature or identification sympol

for & molded-mica cepacitor marked according to the AWS code. A few ex=-

amples may serve to make this clear, A 120-micromicrofarad capacitor
marked as follows: black- (0), brown (1), red (2), brown (10), indicat
a molded-mica capacitor of 120 micromicrofarads. A 9,100-micromicrofal

capacitor will be marked black (0), white (9), brown (1), red (100), i
52
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dicating 9,100 micromicrofarads. It will be noted that in each instancl

the first dot is black.

SECRET

AMERICAN WAR STANDARD 6-DOT COLOR CODE CHART
For Capacitors (Molded Mica)

DOT DOT DOT
| 2 3

|

— 4
@

NMANCE NAWE
T ?
| o

DOT DOT DOT
6 5

TL-l0862

|

Figure 11. Molded-mica capacitors. AWS six-dot color co.d%a.

1st Dot (2nd Dot(3rd Dot;  4th Dot 5th Dot | 6th Dot
Color Ist 2nd 3rd Decimal Toler- | Charac- .
; Digit | Digit | Digit Multiplier ance . | teristics
Black 0 0 0 1| =209% |- *A
Brown | 1 1 1 10 B
Red 2 2 2 100 = 2% | C
Orange 3 3 3. 1,000 D
Yellow | - 4 4 4 10,000 E
Green -| 5 5 5 100,000 F
Blue 6 6 6 1,000,000 5
Violet | 7 7 |7 | 10,000,000 N
Gray 8 8 8 100,000,000
White 9 9 9 |1,000,000,000
Gold 01| = 5%
Silver 0.01 | =10%

*A—Ordinary Mica By-pass.

B—Same as A—

-

Low Loss Case.

C—By-pass or Silver Mica Capacitor (=200 parts/Million/C)
D—Silver Mica Capacitor (=100 Parts/Million/C)

E—Silver Mica Capacitor (0 to 4100 Parts/Million/C)
F—Silver Mica Capacitor (0 to +50 Parts/Million/C)
G—>Silver Mica Capacitor (0 to —50 parts/Million/C)
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(2) The fifth dot in the AWS color code indicates the capacitance tolerance
in percent of rated capacitance. The sixth dot denotes characteristics of
design. For example: a 0.00é-microfarﬁd (6,000 micromicrofarads) plus or

-minns 10 percent mica capacitor.would be marked: black (0), blue (6),
black (0), red (100), silver (plus or minus 10 percent), black (mica by-
pass, with no temperature coefficient specified).

-(3) It will be noted that this color code does not include the voltag

D

e
rating. This 1s considered unnecessary since, with few exceptions, all
capacitorsimarked with the AWS color code are rated at 500 d-c working
volts. The exceptions, all of which are rated at 300 volts, are: AWS type
CM35 capacitors with capacitances of 6,800, 7,500, and 8,200 micromicro-
farads; AWS type CM40 capacif;rs with eapacitances of 9,100 and 10,000

micromicrofarads.

d. The AWS Code for Molded-paper Capacitors. (1) the AWS$ color

for molded-paper dielectric capacitors is shown in figure 12.

Like the code for mica capacitors, referred to in subparagraph'g
above, it uses six colored dots; with an arrow tb‘indicate the
sequence. Units marked éccording to this system can readily be
identified by the fact that both the first and fifth dots are
always silver. The other dots are used as follows: the éecond
dot gives the first digit of the capacitance in micromicrofarads;
the. . third dot gives the second significant figure; the fourth
dot indicates the decimal multiplier; and the sixth dot shows
whether the unit has a maximum operating temperature of 167° or

1850 F.
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(2) Yo indicrtion of'the working voltage is gsiven by this color code.
ever, all AWS molded-paper capacitors hsve d-c working voltages betws
and 800 volts. In general the lower voltage rating applies to units

high~capacitance ratineg; the higher voltage rating applies to units

low-capacitance ratings as shown in figure 12.

How=

en 300

with

with

e. Tubular Ceramic-dielectric Capacitors. Tubular ceramic-dielec-

tric capacitors are sometimes maerked according to the RMA
shown in figure 13. The negative temperature coeffiqient
ted by the color of the band or tips at one end of the uni
acitance in micromicrofarads is shown by the first three d

capacitance tolerance, either in percent or tenths of a mi

farad, depending upon the size of the unit, is indicated b
fourth and last dot. TFor exsmple, a 30-micromicrofarad, p

minus 5 percent capacitor with a negative temperature coef

color cods
ig indica-
t;, the cap-
ots; the

cromicro-

y the
lus or

ficient

of 80 parts per million per degree centigrade would be marked as follﬁws: ,

tip, red (=80); first dot, orange (3); second dot, black (0); third dg

black (1); fourth dot, green (plus or minus 5 percent).

The abbreviat

t,

ion

neg. (negative)'in figure 13 indicates that the capacitance varies inversely

with temperature.

farads per micromicrofarad per degree centigrade. Some capacitors are

with a numeral instead of a color code; for example, N-030 represents
0.,00003 neg.

expressed in tenths of a micromicrofarad instead of percentages.
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Figure 12. Molded-paper capacitors, AWS six-dot color code.

AMERICAN WAR STANDARD 6-DOT COLOR CODE CHART

SECRET

For CapaciTcrs (MOLDED-PEPER)

DOT DOT DOT
" F 3

|

5 0%)

MARUE. RAME

v e9

| | |
DOT DOT DOT
6 5 4

TL-10863

1sT pOT 2p poT | 3D DOT 4TH DOT 5TH poOT 6TH DOT
st 2D Dec iMaL CHARACTER=-
CoLor DIGIT DIGIT MULTI= ISTICS
PLIER . i}
Bracx « 0 0 1 *A
W [+ 4 B
Q. w ) -
| Brown | & 1 1 10 < R
aQ : .
ReD = 2 2 100 L -
i N <
Orangg| < 3 3 11,000 = -
o . <
a e
o ' -
GREEN | -~ = 1 5 % ) =
5 8 . 5
_SLuE_ > = 6 6 - E 2 -
-3 (&7 > -
e @ & 2 g
VIOLET < 7 7 - w  a =
s ° - o
GRAY Q 8 8 - 8 -
Wite | = 9 9 - “ -
| Ty ;
Gotp - - - -
SILVER - - - -

¥A-MAX IMUM OPERATING TEMPERATURE
B=Max tMUM OPERATING TEMPERATURE
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. COLOR CODE CHART

" For Capacitors (Tubular Ceramic) ‘

et

TIP DOT DOT DOT DOT ‘ \

(I

I 2 3 4 TL-l10864

Figure 13%. Tubular ceramic capacitors, RMA color code.

Tip  |1lst Dot |2nd Dot| 3rd Dot |
Color | Temperature Ist 2nd Decimal b Dit—- |

' Coefficient Digit Digit Muliiplier | Tolerance \
Black 0 0 0 1| |
Brown | .00003 Neg.| - 1 1 10/ 1% - |
Red | .00008 2 2 100 2% \
Orange | .00015 “ 3 3 1,000 3% “
Yellow | .00022 * 4 4 10,000 | 4% ' \
Green | .00033 ** 5 5 100,000 5% ‘ \
Blue 00047 ¢ 6 6 1,000,000 | - 6% \
Violet | .00075 * 7 7 10,000,000 7% |
Gray 8 8 0.1 ' \
White | 9 9 0.01 | 10% 1

|

£. Fixed Registors. (1) Small fixed resistors, both comnosition tyve ané

. |
wire-wound, are frequently marked with colored bands and dots to indicate‘\the

resistence and tolerance. Two color codes are widely used, the RMA and t’*&e
A%S, The two codes are not identical in all particulars, but they are sin}}i-
_ -
lar in many respects. One chart, applicable to both, is shomn in figure \

o7 ~ |
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1. It will be seen that in all cases the various combinations of body
color, bands, and dots indicate the resistance to two significant figures
(the first tw§ digits), the decimal multiplier, and the percent tolerance
in resistance, ‘
(2) As illuétrated by figure 14, two meﬁhods are used for indicatinz the

resistance and tolerance:

Method 1. This method makes use of four colored bands, stan

Method 2. Several variations of this method ere in use (Bl, B2, and §

 the second significent fisure; and the central dot or band,

SECRET

one end of the unit, to show resistance and tolen

(A of fig. 14).' The bands, reading from left to

indicate: first significant figure, second signif

figure, decimal muitiplier, and percent tolerance

r e

ting at
ance

right,

icant

(The significance of the body color under this method

will be explained later.)

of ﬁ:g,. 14). With all of these variations, however, the in
pretation of the code is practically the same: the left end

tolerance; the body, the first significant fisure; the righ

decimal multiplier.,

3

ter-
‘gives
t end,

the

To illustrate, consider a 5,600-ohm, plus or minus 10-percent fixed resistor.

It would be marked:

Method 1.

Method 2.

First band, green (5); second band, blue (6); third bend, red (100);

fourth band, silver (plus or minus 10 percent).
Left end, silver (plus or minus 10 percent); body, green (4

right end, blue (6); centrel bend or dot, red (100).
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RMA STANDARD COLOR CODE CHART
For Resistors
SIGNIFICANT FIGURES :
FIRST {sscouuo BODY
SRZEN
=N
C 7 § —
SN
=H AN
— /o
DEC!MALJ LTOLERANCE
MULTIPLIER _
A
SIGNIFICANT FIGURES: SIGNIFICANT FIGURES: -SIGNIFICANT FIGURES:
FIRST (BOOY) ssc‘lono Fmsr‘(aom) SECOND FIRST (BODY) |SECOND
= 7/ \
= 2 |
TOLERANCE DECIMAL TOLERANCE DECIMAL TOLERANCE DECIMAL
MULTIPLIER MULTIPLIER MULTIPLIER
=1 B2 # 83
Figure 14, Fixed resistors, RMA and AWS color codes. TLo8es
1st Band | 2nd Band 3rd Band 4th Band
COLOR. - 3
Ist Digit 2nd Digil | Dectmal Multiplier | Tolerance
Black 0 0 1
Brown 1 1 ’ 10
Red 2 2 100
Orange 3 3 1,000
Yellow 4 4 10,000
Green 5 5 100,000
Blue 6 6 1,000,000
Violet 7 7 10,000,000
Gray 8 8 . 100,000,000
White -9 - 9 1,000,000,000
Gold | ... 1 .0 = 5%,
Silver | ... | ... . =109,
NoColor| ... | ... | ... =209, N
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In method 1, where the body color plays no part in indicating resistance

tolerance, it may be used to indicate the type of resistor unit. Under

or

the

RMA code, a black body is frequently used to indicate an uninsulated composi-

tion unit; a tan, olive, or white body usually indicates an insulated wi

wound unit. . The AWS code requires that an insulated unit using method 1

Ire=

have a black body; the body of an uninsulated unit may be any color, although

a natursl tan is preferred.

(3) When there is doubt as to whether a particular resistor is composition or

- wire-wound, it is well to remember that any resistor of 100

ohms or less is most likely wire-wound, and is probably wound

inductively.
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VOLUME

500 MMF

R14
I MEG

Figure 15. Radio Set AN/PRC-5, schematic diagram.
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