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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.

Be careful not to contact 175-volt connections
or 115-volt a-c input connections when working
on or near this equipment.




RESCUE.

In case of electric shock, shut off the high voltage
at once and ground the circuits. If the high voltage
cannot be turned off without delay, free the vietim
from contact with the live conductor as promptly as
possible. Avoid direct contact with either the live
conductor or the victim's body. Use a dry board, dry
¢lothing, or other nonconductor to free the victim.
An ax may be used to cut the high-voltage wire. Use
extreme caution to avoid the resulting electric flash.

SYMPTOMS.

a. Breathing stops abruptly in electric shock if
the current passes through the breathing center at
the base of the brain. If the shock has not been too
severe, the breath center recovers after a while and
normal breathing is resumed, provided that a suf-
ficient supply of air has been furnished meanwhile
by artificial respiration.

b. The victim is usually very white or blue. The
pulse is very weak or entircly absent and uncon-
sciousness is complete. Burns are usually present.
The victim's body may become rigid or stiff in a
very few minutes. This condition is duc to the action
of electricity and is not to be considered rigor mor-
tis. Artificial respiration must still be given, as sev-
eral such cases arc reported to have recovered. The
ordinary and general tests for death should never
be accepted.

TREATMENT.

a. Start artificial respjration”immediately. At the
same time send for a medical officer, if assistance is
available. Do not leave the victim unattended. Per-
form artificial respiration at the scene of the acci-
dent, unless the victim’s or operator’s life is endan-
gered from such action. In this case only, remove
the victim to another location. but no farther than

Y

1s necessary for safety. If the new location is more
than a few feet away, artificial respiration should
be given while the victim is being moved. If the
method of transportation prohibits the use of the
ShacfTer prone pressure method, other methods of:
resuscitation may be used. Pressure miay be exerted
on the front of the victim’s diaphragm, or the direct
mouth-to-mouth mecthod may be used. Artificial res-
piration, once started, must be continued, without
loss of rhythm.

b. Lay the victim in a prone position, onc arm
extended directly overhead, and the other arm bent
at the clbow so that the back of the hand supports
the head. The face should be turned away from the
bent elbow so that the nose and mouth are free for
breathing.

¢. Open the victim's mouth and remove any for-
cign bodies, such as false teeth, chewing gum, or
tobacco. The mouth should remain open, with the
tongue extended. Do not permit the victim to draw
his tongue back into his mouth or throat.

d. If an assistant is available during resuscita-
tion, he should loosen any tight clothing to permit
free circulation of blood and to prevent restriction
of breathing. He should see that the victim is kept
warm, by applying blankets or other covering, or
by applying hot rocks or bricks wrapped in cloth or
paper to prevent injury to the victim. The assistant
should also be ever watchful to sce that the victim
does not swallow his tongue. He should continually
wipe from the victim's mouth any frothy mucus or
saliva that may collect and interfere with respira-
tion. P

e. The resuscitating operator should straddle the
victimi's thighs, or one leg, in such manner that:

(1) the operator's arms and thighs will be ver-
tical while applying pressure on the small of the vic-
tim's back;

(2) the operator’s fingers are in a natural po-
sition on the victim’s back with the little finger lying
on the last rib;

(3) the heels of the hands rest on either side
of the spine as far apart as convenient without ai-
Jowing the hands to slip off the victim;

(§) the opcrator's elbows arc straight and
tocked.

f. The resuscitation procedure is as follows: -

(1) Exert downward pressure, not exceeding
G0 pounds, for 1 second.

(2) Swing back, suddenly releasing pressure,
and sit on the heels.

(3) After 2 seconds rest, swing forward again,
positioning the hands exactly as before, and apply
pressure for another second.

g. The forward swing, positioning of the hands,
and the downward pressure should be accomplished
in one continuous motion, which requires 1 second.
The release and backward swing require 1 second.
The addition of the 2-second rest makes a total of 4

TLI5328-D
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A. CORRFCT rosy.
TION. Operator's elbou s
straight and locked. 1'1e.

tim's  fuce turned awnay
from bent elbow and resting
on baek of hand.

B. FORW.\RD SWING
AND POSITIONING OF
HANDS.  Lude  finger
reats on last rib.

C. DOWNW ARD I'RES.-
SURE. Arms and thighe
tertical.

0. REST POSITION.
(3perator releases pressure
suddenly, swings back on
heels, and rests for 2
seconds.

seconds for a complete cycle. Until the operator is
thoroughly familiar with the correct cadence of the
cycle, he should count the seconds aloud, speaking
distinctly and counting evenly in thousands. Exam.
ple: one thousand and one, one thousand and two,
etc.

h. Artificial respiration should be continued until
the victim regains normal breathing or is pro-
nounced dead by a medical officer. Since it may be
necessary to continue resuscitation for several
hours, relief operators should be used if available.

RELIEVING OPERATOR.

The relief operator kneels beside the operator and
follows him through several complete cycles. When
the relief operator is sure he has the correct rhythm,
he places his hands on the operator’s hands without
applying pressure. This indicates that he is ready to
take over. On the backward swing, the operator
moves and the relief operator takes his position.
The relieved operator follows through several com-
plete cycles to be sure that the new operator has
the correct rhythm. He remains alert to take over
instantly if the new operator falters or hesitates on
the cycle.

JTIMULANTS.
@. If an inhalant stimulant is used, such as aro-

matic spirits of ammonia, the individual administer-
ing the stimulant should first test it himself to see
how close he can hold the inhalant to his own nos-
tril for comfortable breathing. Be sure that the in-
halant is not held any closer to the victim's nostrils,
and then for only 1 or 2 seconds every minute.

b. After the victim has regained consciousness,
he may be given hot coffee, hot tea, or a glass of
water containing 14 teaspoon of aromatic spirits of
ammonia. Do not give any liquids to an unconscious
victim.

CAUTIONS.

@. After the victim revives, keep him LYING
QUIETLY. Any injury a person may have received
may cause a condition of shock. Shock-is present if
the victim is pale and has a cold sweat, his pulse is
weak and rapid, and his breathing is short and
gasping.

b. Keep the victim lying flat on his back, with
his head lower than the rest of his body and his
hips elevated. Be sure that there is no tight clothing
to restrict the free circulation of blood or hinder
natural breathing. Keep him warm and quiet.

€. A resuscitated victim must be watched care-
fully as he may suddenly stop breathing. Never
leave a resuscitated person alone until it is CER-
TAIN that he is fully conscious and breathing nor-
mally.

TL15338-€
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Figure 1. Radio Receiver R—274/FRR.
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CHAPTER 1

INTRODUCTION

Section . GENERAL

1. Scope

This technical manual contains the necessary
instructions for the installation, operation, main-
tenance, and repair of Radio Receiver R—274/FRR.
There are also two appendixes consisting of a list
of references and an identification table of parts.

9. Forms and Records

The following forms will be used for reporting
unsatisfactory conditions of Army matériel and
equipment,.

a. DD Form 6, Report of Damaged or Im-
proper Shipment, will be filled out and forwarded
as prescribed in SR 745-45-5 (Army), and
AFR 714 (Air Force).

b. DA Form 468, Unsatisfactory Equipment
Report, will be filled out and forwarded ‘to the
Office of the Chief Signal Officer as prescribed in
SR 700-45-5.

¢. AF Form 54, Unsatisfactory Report, will be
filled out and forwarded to Commanding General,
Air Matériel Command, Wright-Patterson Air
Force Base, Dayton, Ohio, as prescribed in
SR 700-45-5 and AFR 65-26.

d. DA AGO Form 11-238, Operator First
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in
accordance with instructions on the back of the
form.

e. DA AGO Form 11-239, Second and Third
Echelon Maintenance Check List for Signal Corps
Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in
accordance with instructions on the back of the
form.

f. Use other forms and records as authorized

Section ll. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Receiver R-274/FRR (tig 1) is a
superheterodyne receiver intended for use in a
semipermanent or fixed location. The receiver
is adaptable for desk, table, or rack mounting.
When used on a desk or table, the receiver may be
installed within a metal case (Cabinet CY-699
{ )/JFRR). The rectifier power supply and fila-
ment supply are contained within the unit. The
receiver does not have a built-in speaker; there-
fore, external equipment is necessary for repro-
ducing the audio signal.

b. The receiver is designed to receive a-m
(amplitude-modulated) signals. It can be ad-
justed for reception of both c-w (continuous-wave)
and mew (modulated continuous-wave) (voice or
tone) signals. A connection is provided to allow
a carrier-shift type of radioteletype signal to be

taken off and fed to terminal radioteletype
equipment such as Radioteletype Terminal Equip-
ment AN/FGC-(*) or Dual Diversity Converter
CV-31(*)/TRA-7. Another connection can be
made to inject audio signals into the a-f (audio-
frequency) amplifiers to make use of only the
audio section of the receiver. Stand-by opera-
tion is permitted when the receiver is used in
conjunction with a radio transmitter or some
other type of equipment.

¢. The receiver frequency ranges are selected
by means of a turret type switch. This permits
frequencies from .54 to 54 mc (megacycles) to be
received. The entire tuning range is divided into
six bands selected by the turret.

d. The types of reception are c-w, icw (inter-
rupted continuous-wave) (tone), and carrier-shift
radioteletype signals. An automatic noise limiter



(ANL) is included for use in any type of operation
for reduction of man-made electrical interference.
Either age (automatic gain} control) or manual
gain may be used for all types of reception. Rel-
ative signal strengths can be determined by the
use of the CARRIER LEVEL meter on the front
panel of the receiver.

4. Technical Characteristics

Frequency range: .54 to 54 me.

BANDI ________. 540 to 1,270 ke (kilo-
cyles).

BANDII.________ -1.27 to 3 mo.

BANDIIT.______. 3 to 7 me.

BANDIV__.______ 7 to 13.8 mec.

BANDV_ ________ 13.8 to 29.7 mc.

BAND VI_._____._ 29.7 to 54 me.
Crystal - controlled Six channels in 1.5- to

channels. 29.7-mc range.
Receiver type_ _________ Superheterodyne, single
or double conversion.
Types of signals which C-w,icw, mcw (tone and
can be used. voice), and carrier-
shift radioteletype.

Number of tubes___._._ 19.

Intermediate frequen- 455 ke and 6 me.

cies.

Dial calibration accu- Within .2 percent.

racy.

Power input__________. 95/105/117/130/190/210/
234/260 volts, 50- to
to 60-cps (cycles per
second), single-phase.
Approximately 120
watts.

Antenna input_________ Balanced antenna input: .
50 to 200 ohms.

Antenna______________ Balanced doubleorsingle
wire and ground.

Weight. . _ . _________ 58 pounds.

5. Packaging Data

Radio Receiver R—274/FRR and its spare parts
are packed for export shipment in a wooden box.
Between the receiver and wooden box, protection
from water, mositure, and vapors is obtained by
two Dbarrier packages and two cartons. The
. arrangement of these protective layers is shown in

figure 4. The front panel of the receiver is pro-
tected by a padded wooden frame. All sides of
the receiver are padded with corrugated card-
board. Bags of silica gel are placed within the

2

inner covering of the receiver to absorb any
moisture locked in when the receiver'is packed.
Electrical Power Cable Assembly CX-1855/U
(W1) also is placed within the innqr carton with
the receiver. A separate carton contains the
spare parts, all of which are packed individually.
The size, weight, and volume of the export crate
are indicated in the following chart:

Unit
Height | Width | Length | Volume s
Number of crate (in) (in.) (in.) (cu {t) w&xg)ht
N 1§% 21% 27 | 4. 64 105
6. Table of Components
g _ | &3
21 |3 &E8 s,
Component & = = = @ £
g = S| 8 |
| 3 | 2|5 |3 |E
] o Aald |8 |

Radio Receiver R~274/
FRR oo 1 | 101%,| 1875 19 2. 04| 58
Electrical Power Cable
Assembly, CX-1855/
U e 1|72 ..
Instruction book.________ 21 8 34 10% . __ | .

Total___..____._. [N eec]e---]2. 04| 58

Note. This list is for general information only. See appropriate publica-
tions for information pertaining to requisition of spare parts.

7. Description of Radio Receiver R-274/FRR

Radio Receiver R-274/FRR is a 19-tube,
superheterodyne receiver capable of receiving a-m
radio signals in the frequency range of from .54
mec to 54 mc. This range is covered in six bands
by a turret type band selector. The set is
designed for reception of c¢-w, mcw (tone and
voice), and carrier-shift radioteletype signals. On
the h-f (high-frequency) bands, a double super-
heterodyne circuit is used to increase the image
rejection ratio. An automatic noise limiter
(ANL) is provided for reduction of impulse noise
such as is caused by man-made interference.
Variable selectivity is provided by use of a crystal
filter circuit and variable bandwidth i-f (inter-
mediate-frequency) stages. The audio output
may be fed to either a speaker or headset, which
is not provided with the radio receiver. The
tuning controls are accessible on the front panel
which is standard size for 19-inch relay rack

&
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Figure 2. Radio Receiver R—274/FRR, rear view.

mounting. The panel has slots on the sides so
that it may be mounted in the rack by means of
machine screws. Two handles are provided on
the front panel for easy carrying or handling.
All connections, such as power, antenna, speaker,
and terminals for connection to radioteletype
equipment, are located at the rear of the receiver.
Access to the tubes, internal controls, antenna,
and terminals is made by removing the top and/or
rear dust covers which are retained by the use of
Dzus fasteners. Power is supplied to the receiver
by means of Electrical Power Cable Assembly
CX-1855/U which is attached to the rear of the
receiver. An a-c (alternating-current) power re-
ceptacle is located on the rear of the receiver to
supply power to associated equipment. The out-
put of this outlet is not controlled by the line
switch of the receiver.

8. Description of Electrical Power Cable As-
sembly CX-1855/U

Electrical Power Cable Assembly CX-1855/U
is used to connect Radio Receiver R—274/FRR to
a power source. The power end of cable W1 has

a standard male plug. The receiver end has a
female receptacle which connects to plug P1 at
the rear of the radio receiver. A heavy rubber
covering on the outside of the cable prevents
damage due to flexing and other abuse.

9. Running Spares

A group of running spares (fig. 3) is supplied
with each Radio Receiver R—274/FRR. Spares
are provided for normally expendable items, such
as tubes, pilot lamps, and fuses. The following is
a list of running spares:

s

2 tubes 6AG5 1 tube 504G

8 tubes 6BA6 1 tube 6C4

2 tubes 6BE6 1 tube OC3, VR105

2 tubes 6ALS 2 Lamps LM-52, 6.3-volt

1 tube 6AT6 2 lamps C7, 7-watt, 120-volt
1 tube 6Y6G 1 fuse, type 3A.G, 2-ampere

10. Additional Equipment Required

Radio Receiver R—274/FRR does not have a
built-in speaker. Therefore, it is necessary to
provide an external speaker or headset when
listening to c-w or mcw reception. Radioteletype
terminal equipment is required to transfer signals
from the receiver to the teletypewriter equipment.

3 .
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Figure 3. Running spares for Radio Re

elver R-274/FRR. -

The following equipment is required in the above
instances:
1—Loudspeaker LS-3 (and matching trans-
former)

1-—Headset Assembly CW-49507 (Navy)
with Headset Extension Cord CW—-49534

1—Radioteletype Terminal Equipment AN/
FGC-(*) ‘

N

1—Loudspeaker LS-2
1—Headset HS-30

1—Dual
TRA-7

Diversity Converter

CV-31(*)/
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CHAPTER 2

OPERATING INSTRUCTIONS

Section I. SERVICE UPON RECEIPT OF MATERIEL

11. Siting

The receiver should be located so that the front
and rear panels are easily accessible. In a perma-
nent installation where it is not necessary to change
connections on the rear of the receiver frequently,
the receiver may be located with just enough clear-
ance to give adequate rear ventilation, leaving the
front panel accessible. Unless an extension power
cord is available, the rear of the receiver will have
to be placed within 6 feet of the power source
outlet. If possible, keep the receiver away from
sources of electrical interference or mechanical
vibration. Antenna location also will determine
the receiver site. The receiver is designed for in-
door or sheltered use. Protection should be given
it when conditions of excessive moisture or extreme
temperature exist. If the receiver is a component
of a larger equipment, place the receiver in a con-
venient location for easy operation with the above
factors considered.

12. Uncrating, Unpacking, and Checking New
Equipment
Caution: Be extremely careful during the un-
packing process so that no damage occurs to the
receiver or spare parts. Dropping the unit (crate)
or poking through the container with a sharp in-
strument could cause severe damage to the inclosed
pieces. Take the packages apart in such a manner
that no undue force is placed upon the contents. If
possible, unpack the receiver in a location which
is dry and free from dust and dirt. Figure 4 indi-
cates the sequence in which the containers are
placed around the receiver and spare parts. Fol-
low the unpacking instructions in the order given
to provide the most rapid means of safely removing
the receiver and spare parts from the crate.
a. Unpacking.
(1) Cut the metal bands which encircle the
wooden box. Use a pair of tin snips or
a large pair of diagonal cutting pliers

rather than forcing the band off by some
other method.

(2) Pry open the top cover, being careful not
to force the prying instrument too far
into the package. Remove the .top
cover and save it for possible repacking
(save all the packaging material for this
reason).

(3) Take out the package containing the two
instruction books.

(4) Lift out the waterproof bag containing
the receiver and spare parts cardboard
boxes. (The spare parts may be removed
from their carton by opening the flaps
at one end and taking out the spare parts
packages.) .

(5) Open. the gum seal on the waterproof bag
and remove the spare parts carton and
the outer carton containing the receiver.

(6) Open the flaps on the top of the corru-

" gated cardboard receiver carton.

(7) Remove the moisture and vaporproof bag
and slit it open along the edge of the seal.

(8) Take out the inner corrugated cardboard
carton and open the top flaps.

9) Remove the corrugated fiberboard pads
from the top and sides of the receiver.

(10) Remove the receiver from the carton.

(11) Remove the wooden blocking assembly
from the front panel of the receiver.

(12) The power cord (W1) can be found coiled
up and taped near the front of thereceiver,

(13) The unpacking procedure is complete
and the receiver is ready for installation.

b. Checking. Always check equipment for pos-
sible damage which may have occurred during
shipment. Make sure that all equipment that is
listed on the packing slip has been unpacked.

¢. Repacking. 'To repack the receiver and spare
parts, reverse the procedure given for unpacking.

5
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Figure 4. Packaging and packing of Radio Receiver R—274/FRER.



13. Installation of Equipment

@. When unpacking Radio Receiver R-274/FRR
and components, be careful not to drop or bend
any part of the receiver. This could cause inac-
curacy in the dial calibrations or binding of some
of the controls.

b. Remove the top and rear dust covers by un-
fastening the Dzus fasteners.

¢. Place tubes V17, V18, V19, and ballast tube
RS0 in their respective sockets (fig. 5). The tubes

have octal bases making it necessary to position
the tubes correctly while inserting them. To do
this, place the tube locating key lightly against the
tube socket and rotate the tube. When the tube
locating key is alined with thé socket keyway, the
tube may be pushed into the socket. The tube
retaining spring clips will firmly hold the tube in
place.

d. Remove the crystal cover located in front of
V5 (fig. 31) by taking out the two cover screws.
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Figure 5. Radio Receiver R—274/FRRE, tube location.



Insert crystals Y1 through Y6, covering the six
desired frequencies between 1.5 and 29.7 mec.

e. Make connections for the antenna, ground,
power, and external equipment (par.14).

14. Connections

The external connections to Radio Receiver
R—274/FRR are determined by the equipment
with which it is being used. However, there are
certain connections that will have to be miade,
such as the antenna and power input, no matter
what type of equipment is being used in conjunc-
tion with the radio receiver. For radioteletype
operation, the output of the receiver is fed to
radioteletype terminal equipment. This con-
nection can be made with a coaxial cable that is
not supplied with the radio receiver. For listen-
ing purposes, a speaker or headset may be con-
nected to the receiver. The following instructions
should be followed as nearly as p0381b1e in making
the receiver connections:

@. Determine whether a speaker (such as Loud-
speaker LS—2 or LS-3) and/or some other type
equipment is required to be connected to the out-
put of the receiver. Connect the speaker, if used,
to the AUDIO OUTPUT terminal strip (E4) on
the rear of the chassis (fig. 2). The audio output
is designed to match either a 150- or 600-ohm load
by connecting the secondary speaker windings of
the audio output transformer, T35, in series or just
using one of the secondary windings. Normally,
when matching a speaker to 8 line, the 600-ohm
output is preferred. In this case, the secondary
may be connected in series by connecting a jumper
wire across terminals 2 and 4 on the AUDIO OUT-
PUT terminal strip (E4). If a speaker of the
permanent magnet type is used with a low-imped-
ance voice coil (3 to 50 ohms), a matching trans-
former should be used between the receiver audio
output and the speaker. A headset, such as Head-
set HS—-30, may be plugged into the PHONES
jack J3 on the front panel. Other types of head-
phones may be used, such as Headset Assembly
CW—49507 (Navy) and Headset Extension Cord
CW-49534. Radioteletype equipment is con-
nected through RF Cable Assembly CG-562/U
(not supplied) to jack J2 on the top rear of the
chassis. Connect a 600-ohm 2-watt load resistor
across terminals 1 and 5 of the AUDIO OUTPUT
strip E4 if no external equipment is to be connected
to this output, and place a jumper wire across
terminals 2 and 4.

b. Attach a single wire antenna and ground or

a balanced antenna and ground to antenna termi-
nal strip E1. A coaxial cable connector'J1 is pro-
vided for use with twin coaxial cable lead-ins.
The external ground connection should consist of
a good earth ground, approximately 6 feet below
the surface. To satisfy this requirement, a metal-
lic pipe or stake driven into the earth or a connec-
tion to a part of a metallic underground water
system should be used.

¢. To provide a remote connection for a stand-
by switch, the connecting wires must be connected
to the SEND/REC. terminal strip E2 on the rear
of the chassis (fig. 2). To make connections to
this terminal strip, the terminal strip cover must
be removed by taking out the two retaining screws.

d. Sometimes it will be desirable to use the audio
amplifier of the receiver without using the rest of
the receiver. To do this, the audio signal is fed
into the AUDIO IN terminal strip E3, which is
the audio input to the 1st a-f amplifier. Hum
reduction can be accomplished by using & shielded
lead for this connection.

e. Plug the female receptacle of power cord W1
to the AC INPUT plug P1 located on the rear of
the chassis. Connect the other end of the power
cord to a single-phase 50- to 60-cps power source
which can supply the correct voltage for the re-
ceiver input. The receiver can be used with the
following voltages: 95/105/117/130/190/210/234/
260 volts. '

Caution: Make sure the receiver power trans-
former T34 primary is set to the same voltage as
the power source. Refer to the schematic dia-
gram (fig. 43) for the proper comnections. The
location of transformer T34 is shown in figure 33.

15. Service Upon Receipt of Used or Recondi-
tioned Equipment

a. Refer to the instructions given in pa.ragraph
12 when unpacking used or reconditioned eqmp—
ment.

b. If used equipment is received for service,
check for tags or other sources of information
regarding the condition of the equipment. When
the condition is doubtful and no information is
available, submit the equipment to the final
testing procedures described in chapter 5, sec-
tion IV. A thoroughly reconditioned piece of
equipment may be considered to be in the same
condition as new equipment, and the instructions
for the operation given in chapter 2 may be
followed.
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Section Il. OPERATION UNDER USUAL CONDITIONS

16. Controls and Their Uses

Control

Function

BAND SELECTOR (turret)___
TUNING (C1) e

ANT ADJ (C22)_ o ____.
ANL-OFF (S8)____.____________
AGC-MANUAL (S4)__________
CW-MODULATION (S5)__.___
RECEIVE-SEND (S6)_._______

RF GAIN AC (R83, S7)__._.__._
BFO PITCH (C183)____.___._

CRYSTAL PHASING (C161)__
SELECTIVITY (81)._______..
VFO CRYSTAL (82)_.________
CRYSTAL VERNIER (C125) _
AUDIO GAIN (R94)_________.

PHONES (J3)o oo
CARRIER LEVEL meter (M1).

Selects the band containing the desired frequency.

Selects desired frequency by means of a dial mechanism and ganged tuning capacitor.
A scale indicates the frequency. It has a dial LOCK to prevent any change in
frequency after once set.

Tunes secondary of antenna transformer.

Switches a series type automatic noise limiter into the circuit to reduce noise peaks of
electrical interference.

Selects either AGC or MANUAL operation and places CARRIER LEVEL meter in
operation in the AGC position.

Turns the bfo (beat-frequency oscillator) on in the CW position to provide a beat note
which can be heard when receiving an unmodulated carrier.

Stand-by switch which makes or breaks screen B+ to the r-f (radio-frequency) and i-f
sections of the receiver.

Turns the AC power on and OFF and also controls the r-f gain of the receiver.

Varies the bfo signal + 3,000 cps, consequently varying the audio signal from 0 to
3,000 cps.

Tunes out unwanted interference of signals when the SELECTIVITY switch is in any
of the erystal positions.

A gang switch selects different degrees of i-f expansion in band-width and also inserts
an i-f crystal filter in the crystal positions.

Switches to either vfo or crystal h-f oscillator, and also selects one of six crystals in the
crystal position.

Varies the frequency of the crystal hfo slightly (4-.005%) to compensate for crystal
tolerances.

Adjusts the audio level to the audio amplifiers.

Provided to allow the use of a headset when desired.

Indicates in db (decibels) the input signal strength.
volt) input signal.)

(Zero reference is 50-uv (micro-

17. Starting Procedure

a. Preliminary. Set the front panel controls as

follows:

If no noise is heard or the pilot lights do not light,
refer to the equipment performance checklist
(par. 37), and determine the reason. When indi-

Control

cations are obtained that the receiver is in proper

Position vorking order, operate with the reception desired.

AUDIO GAIN_____________._._.
CRYSTAL PHASING._ _________
SELECTIVITY ... __________

--| RECEIVE 18. Radiophone Reception

- Xl(?é) ULATION a. VFO Operation.

_.| OFF (1) Turn the VFO-CRYSTAL switch to the
--| 0 VFO position.

=" g (2) Set the BAND SELECTOR to the band

which contains the frequency range of
the signal to be received. When the de-
sired band is selected, the band number
will appear at the top of the tuning dial
above the frequencv calibrations on

NORMAL MED
VFO

mid

As required

b. Starting.

fully clockwise to turn on the receiver.
lights will light, and in approximately 2 minutes
noise will be heard from the headset or speaker.

10

Turn the RF GAIN-AC control

BANDS I, II, and III, and below on
BANDS IV, V, and VI.

(3) Place the CW-MODULATION switch in
the MODULATION position.

The pilot



!

(4) The desired frequency is tuned in by

turning the TUNING control. The
frequencies for each band are read direct-
ly from the dial scale. Tune the ANT
ADJ until the maximum output is ob-
tained from the receiver. (The CAR-
RIER LEVEL meter will indicate peak
if the AGC-MANUAL switch is in the
AGC position.)

(5) The AGC-MANUAL switch may be used

as desired with this type of operation.
When the switeh is in the AGC position,
the CARRIER LEVEL meter is con-
nected in the circuit; but when the
switch is in the MANUAL position, the
meter circuit is open. The CARRIER
LEVEL meter gives an approximate indi-
cation of the input level of various tuned
signals as they are received from the
antenna. The meter is graduated in
db and adjusted so that a 50-uv input at
the antenna will produce a reading of 0
db on the meter. An adjustment for 0
db is obtained by setting METER
ZERO potentiometer R87 (par. 87).
Reference levels of other r-f signal in-
puts may then be read directly on the
meter. With no signal being received,
the CARRIER LEVEL meter needle
will have a tendency to move off the
left-hand side of the scale. An input
level of 3 uv will produce a sufficient d-¢
(direct-current) voltage change in the
age circuit to bring the needle on the
CARRIER LEVEL meter up to the
beginning of its scale. Other indieations

on the scale will be dopendent on the\

amount of voltage developed in the age
circuit and, therefore, on the incoming
r-f signal strength.

(6) If noise is present along with the received

signal, place the ANL-OFF in the ANL

position.

(7) Bandwidth of the receiver may be varied

by means of the SELECTIVITY switch.
The crystal positions should not be used
for anything but c-w operation; other-
wise, the bandwidth will be so narrow
that speech will be unintelligible.

(8) When the recciver is used in conjunction

with a transmitter, the RECEIVE-
SEND switch (S6) can be used as a
stand-by switch for the receiver during

transmission; therefore, the receiver is
always ready for instant use. For con-
venience, a remote control switch may
be used for this #ction. Connect the
SPST (single-pole, single throw) switch
across the SEND/REC. terminal board
E2 and maintain RECEIVE-SEND
switch S6 in the SEND position.

(9) Adjust the AUDIO GAIN control, R94,

to obtain the desired output for the
headset, loudspeaker, or other external
equipment being used.

b. Crystal Operation.
(1) Turn the VFO CRYSTAL switch from

the VFO position to one of the six crystal
positions.

(2) Six crystal channels may be used to

facilitate receiver tuning to regularly
assigned frequencies for any -particular
area of operation. The frequencies which
will be assigned lie within the range of
1,500 kc to 29.7 mc. When a frequency
is assigned, choose a crystal which will
produce a beat frequency with the in-
coming frequency to set up the desired
i-f in the output of the 1st mixer (V3).
The crystal oscillator frequency to be
used, whether it is the fundamental or
a second or third harmonic, always
must be above the incoming signal fre-
quency by a, difference equal to the i-f.
For example, if the incoming signal fre-
quency is between 1.5 mec and 7 mec,
the crystal oscillator must produce a
frequency 455 ke higher than the signal
frequency. If the incoming signal fre-
quency is between 7 mec and 29.7 mec,
the crystal oscillator must produce a
frequency 6 me higher than the incoming
frequency. The maximum fundamental
Crystal Unit CR—-18/U frequency used is
11.9 me. See paragraph 45b for further
details on choosing a crystal.

(3) Continue with the same procedure used

for vfo (variable frequency oscillator)
operation, starting with a(2) above.

(4) The CRYSTAL VERNIER  control is

used to tune the crystal oscillator to
the correct frequency. It can vary the
crystal frequency slightly, either higher
or lower than the resonant frequency of
the crystal. The correct procedure in
using the control is to get the desired

11



signal, and then use the CRYSTAL
VERNIER control to obtain a peak
output.

19. C-W Reception

a. Code reception (c-w) is very similar to radio-
phone reception. However, a beat signal within
the receiver must be supplied in order to hear the
c-w signal.

b. The procedure for listening to c-w reception
with either vfo or crystal operation is the same as
the procedure used in receiving radiophone recep-
tion, except for the following differences:

(1) Turn the CW-MODULATION switch to
the CW position.

(2) Adjust the BFO PITCH control to ob-
tain the desired tone.

(3) Place the AGC-MANUAL switch in the
MANUAL or AGC position.

(4) The SELECTIVITY control can be set
to the position giving the clearest sig-
nal with the least interference. When
using the crystal positions, the CRYS-
TAL PHASING control will further
adjust the band width and tune out
unwanted signals or interference. In
the CRYSTAL-SHARP position, the
CRYSTAL PHASING control is very
critical.

(5) The other controls can be adjusted in the
same manner used for radiophone recep-
tion.

20. Stopping Procedure

To stop operation of the receiver, turn the
RF GAIN-AC control fully counterclockwise
until a click is heard. This is the OFF position
of the a-c power switch, S7.

Section lIl. OPERATION UNDER UNUSUAL CONDITIONS

21. Generdl

The operation of Radio Receiver R—274/FRR
may be difficult in regions where extreme cold,
heat, humidity and moisture, sand conditions,
etc., prevail. In the following paragraphs, instruc-
tions are given on procedures for minimizing the
effect of these unusual operation conditions.

29. Operation in Arctic Climates

Subzero temperatures and climatic conditions
associated with cold weather affect the efficient
operation of equipment. Instructions and pre-
cautions for operation under such adverse condi-
tions follow:

a. Handle the equipment carefully.

b. Keep the equipment warm and dry. If the
receiver is not in a heated enclosure, construct an
insulated box for the receiver. Turn the RF
GAIN-AC control clockwise until a click is heard.
Leave it in this position for several minutes as a
time to allow the tube filaments to warm up the
inside of the receiver. If necessary, the receiver
should be left on continuously with the RECEIVE-
SEND switch, S6, in the SEND position.

¢. Wear a knitted woolen cap over the earphones
when operating in the open air with headsets that
do not have rubber earpieces. Frequently, when
headsets without rubber earpieces are worn, the

12

edges of the ears may freeze without the operator
being conscious of this condition. Never flexrubber
earcaps since this action may render them useless.
If water gets into the receivers, or if moisture
condenses within them, it may impede the actua-
tion of the diaphragm. When this happens,
remove the bakelite cap and remove the ice and
moisture from the receiver.

d. When equipment which has been exposed to
the cold is brought into a warm room, it will start
to sweat and will continue to do so until it reaches
room temperature. When the equipment has
reached room temperature, dry it thoroughly. This -
condition also arises when equipment warms up
during the day after exposure during a cold night.

23. Operation in Tropical Climates

‘When operated in tropical climates, radio equip-
ment may be installed in tents, huts, or; when
necessary, in underground dugouts. When equip-
ment is installed below ground and when it is set
up in swampy areas, moisture conditions are more
acute than normal in the tropics. Ventilation is
usually very poor, and the high relative humidity
causes condensation of moisture on the equipment
whenever the temperature of the equipment be-
comes lower than the ambient air. To minimize
this condition, place lighted electric bulbs under
the equipment.



24. Operation in Desert Climates

a. Conditions similar to those encountered in
tropical climates often prevail in desert areas.
Use the same measures to insure proper operation
of the equipment.

b. The main problem which arises with equip-
ment operation in desert areas is the large amount
of sand or dust and dirt which enters the moving
parts of radio equipment. The ideal preventive
precaution is to house the equipment in a dust-
proof shelter. Since, however, such a building is
seldom available and would require air condition-
ing, the next best precaution is to make the build-
ing in which the equipment is located as dustproof
as possible with available materials. Hang wet

sacking over the windows and doors, cover the
inside walls with heavy paper, and secure the side
walls of the tent with sand to prevent flapping in
the wind. .

¢. Never tie power cords, s’igna.l cords, or other
wiring connections to either the inside or the out-
side of tents. Desert areas are subject to sudden
wind squalls which may jerk the connections loose
or break the lines.

d. Be careful that the equipment is as free from
dust as possible. Make frequent preventive
maintenance checks (ch. 3). Pay close attention
to the condition of the lubrication of the equip-
ment. Excessive amounts of dust, sand, or dirt
that come into contact with oil and grease result
in grit, which will damage the equipment.

13



CHAPTER 3
ORGANIZATIONAL MAINTENANCE INSTRUCTIONS

Section I. PREVENTIVE MAINTENANCE SERVICES

95. Tools Supplied with Equipment

Most of the repair or maintenance may be made
with the tools found in the average tool kit. Only
two additional tools are supplied to supplement
the necessary tools; these tools are Allen wrenches
for use with No. 8-32 and No. 6-32 Allen screws.
They may be used when it is necessary to tighten
the BAND SELECTOR knob or make adjust-
ments of the shaft couplings or gears. The
wrenches are held by clips near the top of the
chassis partition on the r-f stage side of the
receiver.

96. Definition of Preventive Maintenance

Preventive maintenance is work performed on
equipment (usually when the equipment is not
in use) to keep it in good working order so that
breakdowns and needless interruptions in service
will be kept to a minimum. Preventive main-
tenance differs from trouble shooting and repair,
since its object is to prevent certain troubles from
occurring (AR 750-5).

97. General Preventive Maintenance
Techniques

a. Use No. 0000 sandpaper to remove corrosion.
b. Use a clean, dry, lint-free cloth or a dry
brush for cleaning.

(1) Clean all parts, except electrical contacts,
with a cloth or brush moistened with
solvent, dry cleaning (SD); then wipe
the parts dry with a cloth.

(2) Clean electrical contacts with a cloth
moistened with carbon tetrachloride;
then wipe them dry with a cloth.

(3) To clean turret contacts, insert a piece

14

of clean paper while turning the turret
to the next position. Then pull the
paper from between the contacts. Do
this for all six bands.
¢. If available, dry compressed air may be used
at line pressures not exceeding 60 pounds per
square inch to remove dust from nonaccessible
places; be careful, however, or mechanical damage
from the air blast may result.
d. For further information on prevention main-
tenance techniques, refer to TB SIG 178.

98. Performing Preventive Maintenance

There are certain items which must be checked
periodically. The following lists indicate hov
often the items are to be checked and what you
should look for.

Caution: Screws, bolts, and nuts should not
be tightened carelessly. Fittings tightened be-
yond the pressure for which they are designed will
be damaged or broken. Be especially careful
of any screws which screw into a plastic or bakelite
material, since the threads may be stripped
easily in this material.

DAILY
‘What to check How to check
1. Exterior of receiver_____ 1. Keep free of -dirt and
grease.

2. Dial lights (E5 and E6)__| 2. Should operate with re-
ceiver on.

3. CARRIER LEVEL | 3. Receiver power off, needle

meter (M1). is resting at the line at
the extreme left of the
scale.
4. Knobs________..______ 4. Check for tightness.
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Figure 8. Radio Recetver R-274/FRR, bottom view showing typical preventive maintenance items.
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WEEKLY

Caution: Disconnect power from receiver be-
fore making the following checks. Upon com-
pletion, reconnect power and check for satisfactory
operation.

‘What to check How to check

1. Exterior of receiver__ ___| 1. Cleanfront panel and out-
side of chassis inclosure.
Look for signs of heating
and for leaking of di-
electric.

Feel for excessive heating.

2. Filter capacitors C192 | 2.
and C193.

3. Power transformer T34 | 3.
and filter choke L61. i

4. Fuse F1 and fuse holder_' 4. Check for corrosion,

cracks, and proper tension

on contacts.

Check for bent needle and

adjustment to line.

5. CARRIER LEVEL : 5.
meter (M1). |

MONTHLY

Visually inspect the following. Tighten and
clean if necessary.

What to check How to check

1. Look for loose contacts or
pins, dirt and corrosion, orr
cracked glass. Replace vac-
uum tubes if necessary. Be
careful not to bend the small
pins on the miniature tubes.

1. Tubes, crystals, and
their sockets.

2. Primary taps on | 2. Look for looseness or cor-
power transformer rosion on connections.
T34.

MONTHLY—Continued

‘What to eheck

.How to check

3. Resistors____________

4. Switches S1 through
S7.

5. Wires and cables_ _ ___
6. Terminal boards______

7. Potentiometers RS82,
R83, and R94.

8. Mountings, machine
screws, and nuts.
9. All visible terminals_ _

10. MFP coatings._..__.

11. Painted finish_______

12, Unshielded variable
capacitors C1, C2, and
C22.

13. R-f turret contacts__

14. Chokes
and L65.

15. Feed through capac-
itors and insulators.

16. Relay contacts of K1_

L39, L64,

3. Lo:;k for blistering, cracks,
discoloration or other evi-
dence of overheating,

4. Look for dirt, corrosion,
loose contacts and poor
~mechanical action.

5. Look for cracked, cut, and
frayed insulation. «

6. Look for ecracks, dirt, and
loose terminal connections.

7. Look for unsatisfactory elec-
trical and mechanical opera-
tion.

8. Look for mechanical loose-
ness.

9. Inspect for loose connec-
tions and corrosion.

10. Look for breaks. (Re-
touch with a brush, if neces-
sary.)

11. Inspect for scratches and
bare spots. (Retouch, if
necessary.)

12. Look for dirt, corrosion,
and damaged plates.

13. Look for corrosion and
wear. Cleaa with soft cloth
or replace strip of section
that is faulty.

14. Inspect fof dirt, corrosion,
and damaged turns.

15. Look for cracks and dirt.

16. Inspect for pits and build-
ups and for improper aline-
ment,.

Section Il. LUBRICATION

29. General Lubrication Instructions

a. Several factors determine the frequency that
parts in the receiver need to be lubricated. These

factors are as follows:

(1) After a certain length of time most

lubricants become waxy and cake up in
spots so that they will not give the proper
lubrication. In these cases, the old
lubricant should be cleaned off and new
lubricant should be applied.

(2) The receiver may be operated in a loca-

tion where extreme temperature changes
occur so that the lubricant will be hard
due to low temperatures when the

receiver is mot in operation and ex-
tremely soft or liquid when the receiver
is operating and the temperature rises.
Where the temperature change is great,
the condition of the lubricants must be
inspected frequently.

(3) Some locations where the receiver may

be installed might not be protected from
foreign material carried by air currents.
The foreign materials present in the air
may be dirt, sand, smoke, metal filings,
or gases which will mix with the lubricant
and form a grit or decompose the lubri-
cant. If grit is formed, it will act as an
abrasive and cause serious wear. Here

17



the old lubricant should be cleaned away
thoroughly with solvent (SD) and fresh
lubricant should be applied.

(4) Although the receiver is protected against
humidity, a certain amount of moisture
may enter and injure the moving parts.
A tendency toward gathering of moisture
is especially noted at times when the
temperature drops quickly and the rela-
tive humidity is high. If the receiver is
not operating during this period, the
moisture will condense on the parts of the
receiver and may penetrate where proper
lubrication procedure is not practiced.

= If such a condition occurs near an ocean
or salty body of water, upon evaporation
of the moisture a salt will be left which
will cause corrosion,

b. The amount of lubricant applied is very
important. Excessive lubrication may cause just
as much harm as not enough lubrication. Lubri-
cating material may drip or spread tc portions of
the receiver where it can cause poor electrical
contact and instability of operation. Sometimes,
a lubricant cannot be forced between two moving
parts. To apply a lubricant to these parts, it is
necessary to disassemble, lubricate, and then
Teassemble the parts. The best time to do this is
when the parts are being reassembled after repairs
or when they are being replaced. Common sense
and experience will indicate the best lubrication
procedures for the type of installation and location
being used.

30. Parts to be Lubricated

a. Dial Mechanism. Figure 10 shows a. cut-
away view of the dial mechanism and indicates the
places to be lubricated and the types of lubricant
tobeused. Tolubricate the mechanism properly,
the gear teeth should be evenly coated with grease
(GL). To do this, it is best to rotate the tuning
shaft and apply the lubricant (with an instrument,
such as the blade of a screw driver) to the moving
teeth to obtain the desired results. Be sure to
lubricate all the teeth.

b. R-F Turret. The detent of the turret, which
stops the turret in each of six positions, may be
lubricated without removing the turret. Enough
lubricant should be placed on the edge of the detent
to allow the detent roller to ride smoothly when the
turret is turned. Apply a small amount of grease
(GL) to the shaft of the detent roller. To lubri-
cate the shaft bearings on the turret, the turret
must be removed from the chassis (par. 78¢).
After the turret is removed, apply a light coating
of grease (GL) to the surface which is in contact
with the bearing, then replace the turret.

Caution: Do not apply any lubricant to the
turret contacts in the process of lubrication. If
lubricant does get on these contacts, remove it
with a soft cloth moistened with solvent (8SD).

¢. Gang Switches. Figure 11 shows the points

on the gang switches to be lubricated. Apply just
enough grease (GL) to make the switches operate
smoothly.

SPACER

LUBRICATE
T \ S
‘gllas':ss {6L) ' \\\\\\\}\l\\\
N l'}l

DIAL SHAFT

SET SCREW

(8
\__/\\/.

3h
mm'mm\
b

\\\\\\’ i

LOCKING NUT

TM897-10

Figure 10. Lubrication of dial drive mechanism.
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Figure 11. Lubrication of shafts, bottom of chassis.

d. Gang Tuning Capacitors. The bearings of
tuning capacitors C1 and C2 require frequent
lubrication, since they are probably the most used
parts in the receiver. Figure 12 is a top view of
the chassis, showing the points to be lubricated
with grease. Dirt in these bearings may possibly
cause noisy operation of the receiver.

31. Lubrication under Unusual Conditions

a. Arctic Regions. Lubricants which are satis-
factory at moderate temperatures stiffen and
solidify at subzero temperatures; as a result,
moving parts bind or become inoperative. Con-

sult the key on the lubrication order for the
proper grade of lubricant for operaging the equip-
ment in arctic regions. When preparing the
equipment for low-temperature operation, see
that lubricants used for moderate temperatures
are thoroughly removed. Even small amounts of
such lubricants, if allowed to remain, may impair
the operation of moving parts. Be sure to use
the lubricant specified for low-temperature
operation.

b. Tropical Regions. High temperatures and
moisture due to rain, condensation, etc., may
cause lubricants which are normally satisfactory

19



Figure 12. Lubrication of shafts, top of chassis.

to flow from moving parts and other surfaces.
These bearing surfaces will wear excessively, and
hinges, fasteners, and other parts will be damaged
or destroyed by rust and corrosion. Inspect the
equipment - daily and lubricate it as required to
insure efficient operation, using lubricants suitable
for high temperatures.

c. Desert Regions. Dust and sand infiltration

20

into the equipment causes grit in the lubricants
which will seriously impair and damage the moving
parts of the set. Hot, dry temperatures cause
the lubricants to flow from the moving parts,
and conditions similar to those described in b
above will result. Use lubricants suitable for
high temperatures. Inspect and clean the equip-
ment daily.



Section lll. WEATHERPROOFING

32. Weatherproofing

a. General. Signal Corps equipment. when
operated under severe climatic conditions such
as prevail in tropical, arctic, and desert regions,
requires special treatment and maintenance.
Fungus growth, insects, dust corrosion, salt spray,
excessive moisture, and extreme temperatures are
harmful to most materials.

b. Tropical Maintenance. A special moisture-

profing and fungiproofing treatment has been.

devised which, if properly applied, provides a
reasonable degree of protectioni. This treatment
is explained in TB SIG 13 and TB SIG 72.

c. Winter Maintenance. Special precautions
necessary to prevent poor performance or total
operational failure of equipment in extremely low
temperatures are explained in TB SIG 66 and TB
SIG 219.

d. Desert Maintenance. Special precautions
necessary to prevent equipment failure in areas
subject to extremely high temperatures, low
humidity, and excessive sand and dust are ex-
plained in TB SIG 75.

e. Lubrication. The effects of extreme cold and

heat on materials and lubricants are explained
in TB SIG 69. Observe alk precautions outlined
in TB SIG 69 and pay strict attention to all
lubrication orders when operating equipment under
conditions of extreme cold or heat. Refer to
paragraphs 29-31 for detailed instructions.

33. Rustproofing and Painting

a. A badly scarred or damaged front panel
may be touched up so that its bared surface will
not corrode. To clean the panel down to the
bare metal use No. 00 or No. 000 sandpaper;
obtain a smooth metallic finish.

Caution: Do not use steel wool. Minute
particles may enter the receiver and cause harm-
ful internal shorting or grounding of circuits.

b. Apply the touch-up paint to the surface with
a small brush. Before doing so, remove any rust
or corrosion from the metal surface by cleaning
with solvent (SD). In severe cases, it may be
necessary to use solvent (SD) and sandpaper to
soften and remove the rust before the metal may
be painted. Paint used will be authorized and
consistent with existing regulations.

Section IV. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL

34. Scope

a. The trouble shooting and repair work that
can be performed at the organizational mainten-
ance level (operators and repairmen) is necessarily
limited in scope by the tools, test equipment, and
replaceable parts issued, and by the existing tac-
tical situation. Accordingly, trouble shooting is
based on the performance of the equipment and
the use of the senses in determining such troubles
as burned-out tubes, cracked insulators, etc.

b. The paragraphs which follow in this section
help in determining which of the stages is defective
and in localizing the fault in that stage to the
defective item, such as a tube or fuse.

35. Visual Inspection

a@. Equipment troubles may be caused by one
or more of the following conditions:
(1) Loose or unconnected power source cable.
(2) Worn, broken, or disconnected condition
of cable plugs.
(3) Burned-out fuse.

(4) Shorted antenna input.

(5) Defective tubes.

(6) Inactive (dirty or cracked) crystal.
(Check by switching to vfo operation.)

(7) Improper connections to primary power
transformer (par. 14).

b. When s failure is encountered and the cause
is not immediately apparent, check as many of
the above items as is practicable before starting
a detailed examination of the component parts of
the receiver. If possible obtain information from’
the operator of the equipment regarding perform-
ances at the time the trouble occurred.

¢. Check anything that seems to have an abnor-~
mal color which may have been caused by over-
heating or corrosion.

36. Trouble Shooting, Using Equipment Per-
formance Checklist

a. General. The equipment performance check-
list (par. 37) will help the operator to locate trouble
in the equipment. The list gives the item to be
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checked, the conditions under which the item is .

checked, the normal indications and tolerances of
correct operation, and the corrective measures the
operator can take. In using this list, perform the
checks in the sequence indicated.

b. Action or condition. For some items, the
information given in the action or condition col-
umn consists of various switch and control settings
under which the item is to be checked. For other
items it represents an action that must be taken
to check the normal indication given in the normal
indications column.

¢. Normal indications. The normal indications
listed include the visible and audible signs that
the operator should perceive when he checks the

operator should apply the recommended corrective
measures. )

d. Corrective measures. The corrective mea-
sures listed are those the operator can make with-
out turning in the equipment for repairs. A
reference in the table to chapter 5 indicates that
the trouble cannot be corrected during operation
and that trouble shooting by an experienced
repairman is necessary. If the set is completely
inoperative or if the recommended corrective
measures do not yield results, trouble shooting is
necessary. However, if the tactical situation re-
quires that communication be maintained and if
the set is not completely inoperative, the operator
must maintain the set in operation as long as it is

1tems.

If the indications are not normal, the

37. Equipment Performance Checklist

possible to do so.

IIE?OXTI Item Action or condition Normal indicztion Corrective messure

P 1| Antenna__ ___________ Lead-in wire or wires con-

R nected.

E 2 | Loudspeaker_.___.___. Speaker cord connected

P : to terminals 1 and 5 of

A E4 strip. Short across

R terminals 2 and 4.

A X (Match to 600 ohms.)

T 3| Lineeord_ . ______.__. Line cord W1 connected

0 to receiver and power

R source.

Y 4] RECEIVESEND | Set at RECEIVE position.

switch.

5 | CW-MODULATION__| Set at MODULATION

position.

6 | ANL-OFF___________ Set at OFF position.

7| RF GAIN-AC________ Set at OFF position.

8| BFOPITCH. __.__.___ Set at 0.

9 | CRYSTALPHASING_| Set at a center position.
10 | SELECTIVITY____., Set at NORMAL MED.
11 | VFO-CRYSTAL______ Set at VFO.

12 | CRYSTAL VER- | Set at a center position.
NIER.

13 | AUDIO GAIN_______ Set at 5.

14 | AGC-MANUAL______ Set at AGC position.

S 15 | RFGAIN-AC________ Turn fully clockwise. ____| Dial lamps light________. Check fuse F1 on rear of

T chassis.

A Check line cord connec-

R tions.

T Check tap connections of
power transformer for
correct voltage setting.

Rushing noise or signal | Check tubes in receiver.
. heard in speaker.
Check speaker cord and
connections.
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37. Equipment Performance Checklist—Con.
Ilt\f’g Item Action or condition Normal indication . Corrective measure
%

E 16 | TUNING_. _________ Set the BAND SELEC- | Signals heard in loud- | Signals are received nor-

Q TOR at any desired po- speaker. CARRIER mally, but CARRIER

U sition. = Tune across LEVEL meter shows LEVEL meter indica-

1 entire band by rotating relative strength of sig- tion is abnormal, trouble

P TUNING control. Use nals. shooting is necessary.

M dial lock to hold TUN-

E ING control in place

N after once set.

T If signals are not obtained,
or if they are weak,
check the antenna con-

P nections at the antenna

E terminals of the receiver.

R When a long wire antenna

F is in use, be sure that

0 one of the terminals is

R connected to ground.

M Check the tubes in the re-

A ceiver.

N 17 | ANT ADJ___________ Adjust for maximum | Signal strength will vary | Signals are received nor-

C reading on CARRIER with adjustment. mally, but CARRIER

E LEVEL meter. LEVEL meter indica-
tion is abnormal, trou-
ble shooting is neces-
sary.

If signals are not obtained
or if they are weak,
check the antenna con-
nections at the antenna
terminals of the receiv-
er. When a long wire
antenna is in use, be
sure that one of the ter-
minals is connected to
ground.

Check the tubes in the re-
ceiver.

18 | BAND SELECTOR_.| Check each of the tuning
ranges.
Use procedure given in | CARRIER LEVEL met- | Check crystal oscillator
step 16 above. ‘er will indicate a maxi- tube V5.
mum when TUNING | Check erystals Y1 through
and CRYSTAL VER- Ye. |
NIER controls are | Refer to chapter 5.
properly adjusted.
19 | VFO-CRYSTAL | Turn control from VFO
switch. to one of six crystal
positions that contains
a frequency where a
signal can be received.
Turn the BAND SE-
LECTOR to the cor-
rect range. Tune to
the proper frequency
with the TUNING
control.
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37. Equipment Performance Checklist—Con.

11&?:.“ Item Action or condition Normal indication Corrective measure
E 20 | CRYSTAL VERNIER_| Use this control for crys- | Signal can be tuned by | Refer to chapter 5.
Q tal tuning with opera- rotating control in
U tion as indicated in either one direction or
I step 19 above. the other.
P 21 | PHONES jack._.______ Insert phone plug into | Signals heard in loud- | Check phones, cord, and
M PHONES jack. speaker are audible in plug.
E phones.
N 22 | RF GAIN-AC con- | Tune in any signal by | Strength of signal in- | Refer to chapter 5.
T trol. rotating the TUNING creases or decreases.
control. Rotate the
RF GAIN control in
P either direction.
E 23 | AUDIO GAIN con- | Rotate control in either | Strength of signal in- | Refer to chapter 5.
R trol. direction. creases or decreases.
F 24 | RECEIVE-SEND____| Turn to the SEND posi- | No sound is heard in | Refer to chapter 5.
O tion. (When check is loudspeaker or in
R completed, return to phones.
M RECEIVE position.)
A 25 | AGC-MANUAL switch_| Turn to MANUAL posi- | Strength of signal may or | Refer to chapter 5.
N tion. may not increase. CAR-
C RIER LEVEL meter
E becomes inoperative.
26 | SELECTIVITY con- | Tune receiver to a mod- | The tuning is broader in | Check crystal Y8.
trol. ulated signal and then the broad and medium | Refer to chapter 5.
rotate SELECTIVITY positions, and the high-
control from the NOR- frequency response
MAL MED position to (audio) increases in the
the NORMAL,SHARP, broad position. Tuning
and BROAD positions, is very sharp in the
and also to the CRYS- erystal positions, and ,
TALpositions (SHARP, CRYSTAL SHARP
MED, and BROAD). cuts off most of the
audio above a few
hundred cycles.
27 | CRYSTAL PHASING. .| Normal position is at 0. | Turning either direction | Refer to chapter 5.
Turn the control in when SELECTIVITY
either direction. control is in crystal
position will vary band-
width.
28 | ANL-OFF switch____| Man-made interference | Noise peaks are reduced | Refer to chapter 5.
may be present. Turn in amplitude.
switch to ANL position.
29 | CW-MODULATION._| Turn switch to CW and | Beat-frequency audio | Check bfo tube V14.
tune in a c-w carrier. signal is heard in loud- )
speaker or phones.
30 | BFO PITCH control__| Obtain a beat note of c-w | A change in the pitch of | Refer to chapter 5.
carrier as explained in the audio tone is noted.
step 29 above. Rotate
the BFO PITCH con-
trol on either side of 0.
S 31 | RF GAIN-AC control_| Turn counterclockwise to | Dial lamps go out. No
T OFF position. noise or signals are
O heard in loudspeaker.
P
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CHAPTER 4 :
THEORY

38. Introduction

a. This chapter will aid the repairman in under-
standing the functions of certain circuits which
may be slightly unconventional or appear complex
in the complete schematic. With this knowledge,
trouble shooting will be made easier and the repair
work will be done more efficiently.

b. Radio Receiver R-274/FRR is of the super-
heterodyne type, having a frequency range of 540
ke to 54 me. From 540 ke to 7 me, it is a single
superheterodyne receiver with a 455-ke interme-
diate frequency. From 7 mec to 54 mc, it is a
double superheterodyne receiver, having both 6 me
and 455-ke intermediate frequencies. Provision is
made for six erystal-controlled h-f oscillator fre-
quencies from 1.5 me to 29.7 mc.

¢. An output terminal strip is included to which
either one or more external speakers can be con-
nected. There is also a jack for plugging phones
into the output. Neither speakers nor phones are
included with the basic equipment.

d. This receiver uses two stages of r-f amplifi-
cation, one stage of 6-me i-f amplification, three
stages of 455-ke i-f amplification, and two stages
of a-f amplification. It is capable of receiving
and detecting both a-m waves and icw. OQutput
from the 455-kc intermediate frequency is pro-
vided for use with other communications equip-
ment, such as radioteletvpe, when necessary.

39. Block Diagram
(fig. 13)

a. The signal path through Radio Receiver
R-274/FRR is shown in the block diagram (fig.
13). Study this block diagram and fix in mind
the sequerce of stages through which the incom-
ing signal will pass before it reaches the output
terminals,

b. The signal from the antenna is coupled to
the 1st r-f amplifier (V1) through antenna trans-
former T6. After amplification, it is impressed
on the grid of the 2d r-f amplifier (V2). The use

222026 0—52—._3

of two pentode stages of r-f amplification gives
sufficient gain for a good signal-to-noise ratio,
and also provides for the maximum image and
if rejection ratios. From the 2d r-f amplifier
(V2), the signal goes to the 1st mixer (V3) where
it is combined with the signal from either the vfo
(V4) or crystal h-f oscillator V5, depending on the
position of the VFO CRYSTAL switch. In the
signal frequency range of 540 ke to 7 mc, the fre-
quency of the vfo is always 455 kc higher than
the signal frequency, so that the output of the 1st
mixer (V3), which is the result of the combina-
tion, contains a 455-kc signal. This signal goes
to the grid of the 1st 455-kc i-f amplifier (V9).
From the frequency range of 7 mc to 54 mc,; a
better image rejection ratio can be obtained if
the intermediate frequency is increased. There-
fore, in this frequency range, the vfo is always 6
me above the signal frequency. Thus, the output
of the 1st mixer (V3) (in which the signal and the
output of the vfo are combined) contains a 6-mc
signal. '

¢. When the receiver is tuned to a frequency in
the range of 7 m¢ to 54 mgc, the i-f switch-over
relay (K1) feeds the 6-mc output of the 1st
mixer (V3) to the grid of the 6-m¢ i-f amplifier
(V6) where it is amplified and where sufficient
selectivity is provided to give a high degree of
image rejection. However, more amplification
and greater selectivity are required before de-
tection. Therefore, the output of the 6-me i-f
amplifier (V6) goes to the 2d mixer (V7). The
output of a 6.455 me crystal-controlled oscillator
(V8) also is injected into this 2d mixer (V7).
As a result of the combination of these two signals,
the output of the 2d mixer (V7) contains a 455-kc
signal. This output then is fed through the i-f
switch-over relay (K1) to the grid of the 1st
455-ke i-f amplifier (V9) for further amplification.
Note that when the receiver is tuned to a signal
in the frequency range from 540 kc to 7 me, the
output of the 1st mixer (V3) goes directly to the
grid of the 1st 455-kc i-f amplifier (V9) so that
when the signal reaches this point, the operation
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sy

is the same regardless of the frequency to which
the receiver is tuned.

d. The 455-kc signal which goes to the 1Ist
455-ke i-f amplifier (V9) is amplified successively
by the 1st (V9), 2d (V10), and 3d (V11) 455-ke
if amplifier stages which provide the proper
degree of selectivity. Provision has been made
for variation of this selectivity according to the
requirements at hand.

e. After it has passed through the 3d 455-ke
i-f stage (V11), the amplified signal is sent to the
audio detector (% of V12) where it is demodu-
lated and fed into the 1st a-f amplifier (V16).
The output of V16 is coupled to the a-f output
stage (V17) which amplifies the signal with power
enough to actuate headphones or speakers, or
to feed a 600-ohm audio transmission line. The
noise limiter (% of V12) can be switched in between
the audio detector (% of V12) and the 1st a-f
amplifier (V16) when the reduction of static
pulses or other electrical disturbances is desirable.

£. In order to have a good agc system without
causing audio distortion, an agc duo-diode (V13)
is connected in such a position in the circuit that

it is isolated from the normal signal channels. -

The outpuf of the 2d 455-kc i-f amplifier stage
(V10) is transformer-coupled to the grid of the 3d
455-kc i-f amplifier stage (V11) and also to the
grid of the i-f output stage (V15): The output of
this tube, which couples into the agc system, also
is isolated from the normal signal channel. The
age tube (V13) couples the negative bias, which
the operator selects with the RF GAIN-AC control
(R83), to the control grids of tubes V1, V2, V9,
and V10. The rectified i-f signal superimposes
additional negative voltage on the grid input
circuit when a strong signal is tuned. The
stronger the incoming signal, the greater the nega-
tive bias. Conversely, a small signal strength
allows the over-all amplification to be greater.
This produces a self-balancing arrangement in
which the audio output voltage is held fairly
constant even though the r-f signal strength
varies greatly from station to station.

g. In order to hear c-w signals, a bfo (V14) is
used. It generates a signal which is combined
with the i-f signal at the audio detector (% of V12)
which detects both to produce an audio beat note
which is amplified by the audio amplifiers (V16
and V17). The frequency of bfo V14 can be
varied slightly above and below 455 ke to give
the most effective audio note. During the silent
periods between transmitter pulses, no 455-ke

signal will be present at the detector input, and no
beat note will be sent through the audio stages.

h. Some communication equipment, for ex-
ample radioteletype, with which Radio Receiver
R—274/FRR can be used. requires i-f output
facilities. To give this service, a separate i-f
amplifier stage (V15) has been provided. The
signal from the 2d 455kc i-f amplifier (V10)
goes to the grid of V15 where it is amplified.
The output is transformer-coupled to a low-
impedance level so that it can be connected by
coaxial cable to the external equipment. The
i-f output stage also furnishes a signal to the
age circuit (f above).

i. A meter (M1) is provided to help in tuning
and to give an approximate indication of the
relative strength of the incoming signal. The
meter circuit measures the voltage in the age
circuit when the AGC-MANUAL switch is in
the AGC position. The meter circuit is not
connected when the switch is in the MANUAL
position. The amount of current through the
meter is proportional to the average magnitude
of the incoming signal.

j. The receiver operates from an a-c source
(50 to 60 cycles) only. Source voltages of 95
through 260 volts can be used by the selection
of the proper tap on the power transformer (T34).
Rectifier tube V18 is a full-wave reetifier which
supplies d-c plate power to the dther tubes in
the receiver. V19 is a regulator tube "which
provides constant plate voltage (regardless of
the normal power source voltage fluctuations)
to the critical circuits. Resistor R80 (ballast
tube) provides constant filament voltage.

Note. Figures 14 through 20 are keyed to paragraphs
40 through 48 and assume operation with the turret
switch in BAND VI. These connections are typical of
operation in BAND VI or V and may be construed as
typical of operation in BAND I, II, or III, except that
the i-f switch-over relay (K1) is not actuated and the
6-me strip (V6, V7, and V8) does not operate for BAND
1, I1, or III. By assuming operation in BAND VI, the
theory of operation within the 6-me strip may be included
logically. X ‘

40. 1st R-F Amplifier
(fig. 14)

a. The r-f amplifiers must operate over the en-
tire frequency range of the receiver. Because of
the wide frequency range, a band selection arrange-
ment must be used. This is accomplished by use
of a four-section, six-pesition turret which makes
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all r-f and vfo coils easilv available. All positions
of this turret are shown in the complete schematic
of fizure 43, and one position corresponding to
BAND VI is shown in figure 14.

b. In the partial circuit diagram of figure 14, it
can be seen that the coupling of the antenna to
the 1st r-f stage is through r-f transformer (T6)
when the turret switch is in the BAND VI posi-
tion. Note that the low-impedance (50-200 ohms)
primary winding of T6 is designed to connect to a
balanced, spaced-pair, twin-conductor, coaxial
transmission line. The primary winding also is
designed so that an unbalanced, single-conductor
coaxial transmission line or single-wire lead-in
from an antenna can be used by connecting ter-
minal G of E1 to ground and the antenna lead to
terminal A of E1. Capacitor C22 (ANT ADJ) is
a front panel adjustment which compensates for
variable antenna characteristics that cause de-
toning of the antenna input transformer. The
secondary of T6 is tuned by capacitor C1A, and
the signal is coupled to V1 by capacitor C21.
Capacitors C18 and C19 limit the highest fre-
quency to which the secondary of transformer T6
will tune. Tracking at the high end of the band
is accomplished by adjustment of C19. Tracking
at the low end of the band is made possible by
means of the adjustable powdered-iron core inside
transformer T6. Resistor R2 feeds age voltage
to the grid of V1. Resistor R3 and capacitor €23
form a filter which prevents any r-f or i-f signals
of other amplifier stages from getting into the grid
circuit of V1 through the age line. R4 is the
cathode resistor of V1 which limits its cathode
current to a safe value when no age voltage is
being developed. Resistor R5 aids in decoupling
the screen of V1, and capacitor C24 bypasses the
screen to ground at the radio frequencies. Note
that no screen voltage is applied when switch S6
is in the SEND position (fig. 29). In figure 43,
resistor R1 is connected to a pair of turret contacts.
These contacts are arranged so that R1 is con-
nected across antenna transformer T5 (which is
the BAND V transformer) when the turret is in
the BAND VI position. This is to prevent any
interaction between the transformer in use and
the transformer for the next lower frequency band.

c. The output of the 1st r-f amplifier (V1) goes
to the primary of r-f transformer T12. The low
side of this primary winding is connected to +B
through resistor R6. Resistor R6, in combination
with capacitor C25, forms a filter which effectively
prevents any r-f or i-f signals of other amplifier

stages from getting into the plate circuit of V1.
V1 is a type 6AG5 pentode tube, selected to give
the best possible signal-to-noise ratio in this circuit.

41. 2d R-F Amplifier
(fig. 14).

a. The circuit of the 2d r-f amplifier, when the
turret switch is in BAND VI position, also is
shown in figure 14. The signal from VI goes to
transformer T12, the secondary of which is tuned
to the signal frequency by variable gang capacitor
C1B. Capacitors C45 and C46 limit the highest
frequency to which T12 can be tuned. Tracking
at the h-f end of the band is accomplished by
adjusting of C46. Tracking at the low end of the
band is accomplished by means of the adjustable
powdered-iron core- inside of transformer T12 to
improve gain. Capacitor C47 adds capacitive
coupling to the inductive coupling between the
primary and secondary of r-f transformer T12.
It is used to increase the gain of transformer T12
at the high end of BAND VI. If this capacitor
were not used, the gain would be different at the
two ends of BAND VI. Capacitor C48 resonates
the primary of transformer T12 at a frequency
below the lowest frequency in BAND VI, and
thereby improves the image rejection ratio.

b. The signal from r-f transformer T12 is coupled
to the grid of the 2d r-f amplifier (V2) through
coupling capacitor C49, which prevents the age
voltage from being grounded through the second-
ary of T12. Resistor R9 feeds the age voltage to
the grid of V2, a type 6BA6 pentode tube. This
tube can be used because the 2d r-f amplifier (V2)
does not have as much effect on signal-to-noise
ratio as does the 1st r-f amplifier (V1). Resistor
RS8 is across a pair of turret switch contacts
(fig. 43) which connect to BAND V rf trans-
former (T11) when the turret switch is in the
BAND VI position. It eliminates. any reaction
between the r-f transformer in use and the trans-
former for the next lower frequency band. R10
is the cathode resistor for V2, which limits its
cathode current to a safe value, and capacitor C50
is the cathode bypass which effectively grounds
the cathode of V2 insofar as r-f signals are con-
cerned. R11 is the screen voltage-dropping
resistor for V2, and screen bypass capacitor C51
grounds any screen r-f signals. No screen voltage
is applied when switch S6 is in the SEND position

(fig. 43). :
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¢. The amplified signal in the plate circuib of
V2 goes to the primary of r-f transformer T18
which is connected to +B through resistor R12.
Resistor R12 and capacitor C52 form a filter which
prevents r-f or i-f signals in other stages from get-
ting into the plate circuit of V2 by means of the
+B lead.

492. 1st Mixer
(fig. 15)

a. The 1st mixer stage, V3, is of the electron-
coupled type (6BE6) which minimizes the effect
of the r-f circuits on the vfo frequency stability.

b. The signal from the 2d r-f amplifier goes to
r£ transformer T18. the secondary of which is
resonated to the signal frequency by capacitor
C2A. Capacitors C74 and C75 limit the highest
frequency to which transformer T18 will tune.
Tracking at the high end of BAND VI is accom-
plished by adjusting capacitor C75. Tracking at
the low end of BAND VI is accomplished by ad-
justing the powdered-iron core inside transformer
T18. Capacitor C76 adds capacitive coupling be-
tween the primary and secondary of transformer
T18 to make the h-f end gain of the transformer as
great as the I-f end gain. Capacitor C77 resonates
the primary of T18 below the lowest frequency of
BAND VI to improve the image rejection ratio.

c. The signal is coupled directly to the signal
grid of the 1st mixer tube (V3). No agc voltage
is applied to this tube because it would reduce the
frequency stability of the vfo.

d. Resistor R17 is across a pair of turret switch
contacts which connect to the BAND V mixer

transformer (T17). It eliminates any reaction be-
tween the mixer transformer in use and the trans-
former for the next lower frequency band. R18
is the cathode resistor for V3 which limits the
cathode current to a safe value. Capacitor C78
is the cathode bypass which effectively grounds
the cathode where r-f or i-f signals are con-
cerned. R20 is the screen voltage-dropping
- resistor for V3, and capacitor C79 is the screen
r-f bypass capacitor. The screen voltage source
for V3 is regulated to improve the frequency
stability of the vfo.

¢. Resistor R19 is the vfo injection grid resistor
which permits the proper operating bias to be
developed on the injection grid of V3 by the vfo
signal. Coupling from the vfo is accomplished
through the series combination of capacitor C80
and resistor R21. Capacitor C80 prevents injec-
tion grid resistor R19 from being shorted by the
vfo circuits, and resistor R21 improves the isola-~
tion between the 1st mixer tube (V3) and the vfo
circuits.

. The signal in the plate circuit of V3 is always
at the intermediate frequency of the receiver, since
it is the result of mixing the r-f signal and the out-
put of the vfo. When the receiver is tuned to any
frequency between 540 ke and 7 mc (BANDS 1,
II, and III), the output of the 1st Imixer contains
a 455-kc signal, and it goes to the 455-ke if
amplifiers. However, the image rejection ratio of
the receiver would be very poor if an intermediate
frequency of 455 ke were used when the receiver
is tuned to higher frequencies. Therefore, when
the receiver is tuned to frequencies between 7 mc
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and 54 me (BANDS 1V, V, VI), an additional i-f
system is used. In these bands, the output of the
1st mixer tube (V3) contains a frequency of 6 mc
which is sent to the 6-mc i-f amplifier. The
switch-over is accomplished automatically by
relay K1.

43. |-f Switch-Over Relay
(fig. 16)

a. Switch-over relay K1 has two sets of double-
throw contacts and automatically switches the
output of the 1st mixer tube (V3) into the proper
i-f channel. When the receiver is operating in
BAND I, II, or III, the i-f output of the 1st mixer
tube (V3) is 455 ke and connections are made from
the plate of the 1st mixer tube (V3) directly into
transformer T28, from which the signal goes to the
grid of the 1st 455-kc i-f amplifier (V9). Any
signal which might be picked up in the 6-mc i-f
amplifier (V6) or the 2d mixer tube (V7), or any
spurious oscillation which may occur in these
stages, will be shorted out because of the low-
impedance ground circuit at the plate of the 2d
mixer tube (V7). About —24 volts of bias is
applied to the grid of the 6.455-mc oscillator (V8),
and this prevents the tube from oscillating or con-
ducting. When the receiver is operating on
BAND 1V, V, or VI, the i-f output of the 1st mixer

" tube (V3) is 6 mc, and connections are made from

the plate of the 1st mixer tube (V3) to transformer
T25, from which the signal goes to the grid of the
6-mc i-f amplifier (V6). A ground connection
between the coil of relay K1 and the grid of the
6.455-mc oscillator (V8) removes the large bias
(—24 volts) from the oscillator and allows it to
operate on BANDS IV, V, and VI. The 455-ke
output of the 2d mixer (V7) then is fed to trans-
former T28, from which it is fed to the grid of the
1st 455-ke i-f amplifier (V9).

b. The coil of relay K1 energizes when —24
volts from the main power supply of the receiver
is applied. When BAND I, II, or III is in use,
the —24-volt potential is applied to one terminal
of the relay coil, but an open ground return at the
other terminal prevents the relay from energizing.
When BAND 1V, V, or VI is in use, the open
terminal of the relay coil is grounded directly, and
the relay energizes, transferring both sets of
contacts.

¢. The —24 volts is produced between ground
and the center tap of the plate voltage winding
of the power transformer. The circuit consists of

resistors R81 and R82, the series combination of
R111 and R83, and R35 all connected in parallel.
When the relay coil is switched into the circuit
(energized), the coil replaces resistor R35 in the
circuit, and R35 is open-circuited.

d. Four coaxial cables are involved in the i-f
switching arrangement. One connects the output
of the 1st mixer (V3) to the relay contacts. A
second cable connects the output of the 2d mixer
(V7) to the relay contacts. A third cable connects
the output of the relay contacts to the 1st 455 ke
i-f transformer (T28). A fourth cable connects
the output of the lst mixer at the contacts of
relay K1 to the primary of 6-mc transformer T25.
Each of these four cables has its shield grounded
at one end only to prevent undesirable ground
currents which would interfere with normal cir-
cuit operation.

44. Variable-Frequency Oscillator
(fig. 17)

a. A partial schematic showing the vfo con-
nected in BAND VI is shown in figure 17. A type
6C4 tube (V4) is used in a Hartley oscillator
circuit. The grid of the tube is connected to a
tap on the oscillator transformer to improve the
frequency stability, on all bands except V and VL.
On bands V and VI, the grid is connected to the
high, or hot, end of the oscillator’ transformer.
R27 is the grid resistor which develops operating
bias for the tube. Resistor R27 is bypassed by
capacitor C111 at radio frequencies.

b.- The cathode of the vfo tube (V4) is connected
to the tap of the oscillator coil, and the low end
of the coil is grounded through a turret switch
contact. The cathode r-f voltage is coupled out
of the vfo stage through capacitor C80 and
resistor R21 to the control grid input of the 1st
mixer tube (V3). ,

¢. The plate is connected to the low end of
oscillator transformer T24 through capacitor C118.
Plate voltage comes from the +105-volt regulated
supply through VFO CRYSTAL switch S2 SECT.
2. Note that plate voltage is furnished to the vfo
tube when switch S2 is in the VFO position only.
When the switch is in any CRYSTAL position,

. the vfo does not function, but is replaced by the

crystal oscillator, V5 (par. 45).

d. C2B is the variable capacitor used for tuning
the vfo stage, and is ganged directly with tuning
capacitors C1A, C1B, and C2A. Cl112 is the
tracking capacitor which helps keep the oscillator
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Figure 17. Radio Receiver R—274/FRR, functional diagram of vfo stage.

frequency exactMy 6 mc above the signal frequency.
C115 is the trimmer capacitor which assists in
tracking and acts together with capacitor C116 to
limit the highest frequency to which the stage may
be tuned on BAND VI. Capacitor C116 is a
temperature compensator which corrects the effects
of temperature changes on the other oscillator
circuit components. The 1-f adjustment is made
by means of the powdered-iron core inside coil L.38.

e. When the turret switch is set for operation
in BAND VI, resistor R28 is connected across the
BAND V oscillator coil in T23. This prevents
the oscillator coil of the next lower band from
absorbing any energv from the BAND VI osecil-
lator coil.

45. Crystal Oscillator
(fig. 18)

a. A crystal oscillator using a type 6AG5 pen-
tode tube (V5) may be used as an alternate h-f
oscillator input for the 1st mixer tube (V3). It
serves the same function as the vio (V4), and
replaces this stage when the VFO CRYSTAL
switch (S2) is placed in any of its six numbered
positions. Switch 52 SECT. 1 connects the output
of the oscillator to the input of the 1st mixer tube
(V3) in any of the crystal positions, and opens
this ecircuit in the VFO position. Switch S2
SECT. 2 connects the plate of the variable fre-
quency oscillator (V4) to +B regulated voltage
when the switch is in the VFO position or the plate
and screen of the crvstal oscillator (V5) to the

ordinary +B circuit in any crystal position.
Switch S2 SECT. 3 is open in the VFO position
or connects one crystal into the oscillator circuit
in any of the six numbered positions.

b. There is a crystal socket provided for each
of the six crystals. The crystals (Crystal Unit
CR-18/U) are not furnished with the receive:
but are provided (when requisitioned) for specified
frequencies which will be set up as standard
channels for normal communication operations
within a specific area. Each crystal must operate
at such a frequency that it will provide a beat
frequency against the transmitted frequency to
produce the proper intermediate frequency for
amplification in the i-f stages of the receiver.
The oscillator frequency always is above the
incoming signal frequency. For example: if the
frequency being received is 1,500 kc, the oscillator
must be operating at 1,955 kc to produce a
455-ke i-f in the heterodyne action. Up to 7 me,
BAND III, the i-f is 455 ke, and.the oscillator
will operate at the incoming frequency plus 455 ke.
Above 7 me, the intermediate frequency in use
is 6 mc, so the oscillator will operate at the incom-
ing frequency plus 6 me. Because of the selectiv-
ity of the r-f amplifier stages, the receiver has to
be tuned manually to the incoming frequency.
The frequency range reception for which the
crystal oscillator may be used is 1.5 to 29.7 mc
in BANDS II through V. The highest Crystal
Unit CR-18/U frequency used is 11.9 me. These
units may be used as follows: For signal frequencies
from 1.5 mc through 7 me¢ in BANDS II and
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Figure 18. Radio Receiver R—-274/FRR, functional diagram of crystal oscillator stage.

111, the fundamental crystal frequency is used.
In the range from 7 mc through 13.8 mec in BAND
III, crystals will be used at their 2d harmonic
frequencies (two times the fundamental fre-
quency). In the range from 13.8 mc through
29.7 me, crystals will be used at their 3d harmonic.
To determine the crystal frequency which should
Jbe chosen for use with an assigned incoming
frequency, use the following formulas:

Fr=crystal fundamental frequency
Fs=signal frequency
IF=intermediate frequency

(1) For the signal frequency range of 1.5 me
through 7 me¢ (BANDS II and III), the
intermediate frequency is 455 kc and

Fx=Fs+IF

Ezample: Determine the crystal to be
used for an incoming signal of 1.8 me.

Fr=1.84.466=2.2556 mc

(2) For the signal frequency range from 7 me
through 13.8 me¢ (BAND 1IV), the inter-
mediate frequency is 6 mc and

Fs+IF

Fr= 5

Example: Determine the crystal fre-
quency to be used for an incoming signal
frequency of 11.15 me.

Fz=i125—t9=8.575 me .

(3) For the signal frequency range from 13.8
mec through 29.7 mec (BAND V), the
intermediate frequency is 6 mc and

FetIF

3

Fr=

Ezample: Determine the crystal fre-
quency to be used for an incoming
signal frequency of 27.6 me.

27.6+6
3

Fr= =11. 2me-

14



¢. The crystal oscillator stage is connected as an
electron-coupled oscillator. The crystal (Y1, Y2,
Y3, Y4, Y5, or Y6) is connected from the control
grid to the screen grid of the tube (V5) through
switch S2, SECT. 3, when the switch is set in
one of its six numbered positions. Note that
each switch position number matches a crystal
number (position 1 connects crystal Y1, etc.).
The screen grid of the tube is the effective plate
for the oscillator circuit. Capacitor C123 couples
the crystal to the screen grid at the frequencies
involved. Capacitors C122 and C125 are in
series and assist the screen to control grid capacity
to provide feedback for oscillation. Note that
C125 is variable and is marked CRYSTAL
VERNIER on the front panel. By changing
the setting of this control, a limited variation of
the crystal frequency can be effected (450 cycles
per mc). Grid leak resistor R32 will develop
the proper operating bias for the stage. Screen
voltage-dropping resistor R33 returns the screen
to +B and limits screen grid current to a safe
value.

d. The suppressor grid is tied to the cathode to
Ininimize any secondary emission effects. The
crystal oscillator radio frequency appearing at the
plate of tube V5 is fed through inductors L65 and
L64, capacitor C119, and resistor R21 to the
injection grid of the 1st mixer tube (V3). In-
ductors L65 and L39 connect the plate to +B

T25 SMC IF

TO

Ki
TERMINAL CIZG_]_'

~ tion.

Ve
6BA6

through R34 and prevent the oscillator radio
frequency from feeding back into the +B circuit.
Capacitor C124 is used for further bypassing this
r-f variation to ground in both the screen and
plate circuits. K

46. 6-MC I-F Amplifier

a. The simplified diagram showing the 6-me
i1-f amplifier which uses a type 6BA6 pentode tube
amplifier V6 is shown in figure 19. Note that the
input to this stage comes from the contacts of
relay K1 (fig. 43), and that there is an input only
when the proper contacts are closed, which occurs
on BANDS 1V, V, and VL

b. The 6-mc signal is fed from the relay contacts
of K1 to the primary of transformer T25. The
signal is inductively coupled to the secondary
from which it is fed through coupling capacitor -
C113 to the grid of V6. R114 is the grid resistor.
Capacitor C128 resonates the primary of trans-
former T25 to 6 mc, and capacitor C129 resonates
the secondary to the same frequency. Both of
these capacitors are fixed; tuning is accomplished
by means of powdered-iron cores inside trans-
former T25. _

¢. R39 is the cathode resistor for tube V6 which
regulates the tube current to a safe value and
develops the grid bias necessary for correct opera-
Capacitor C131 is the cathode bypass
which effectively grounds the cathode at the

i
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Figure 19. Radio Receiver R—274/FRR, functional diagram of 6-mc i-f stage.
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intermediate frequency. R40 is the screen-drop-
ping resistor which limits the screen current to a
safe value. Note that no screen voltage is applied
when switch S6 (fig. 43) is in the SEND position.
Capacitor C132 effectively grounds the screen
for intermediate frequencies.

d. The output of V6 is fed into the primary of
T26, which is resonated to 6 mc by capacitor C133
and is tuned by means of a powdered-iron core in-
side the primary winding (142). The lower end
of 142 returns to +B through resistor R103.
Capacitor C212 and resistor R103 form a filter
which prevents any signal voltage from getting
into the 4B circuit, through which it could be fed
into other stages.

47. 2d Mixer V7

@. The 2d mixer circuit is shown in figure 20.
The 2d mixer tube (V7) is a type 6BE6 pentagrid
converter tube which combines the 6-mc i-f signal
with a signal coming from the 6.455-mc oscillator
(V8) to produce a 455-ke signal. This 455-ke
output then can be fed into the 455-ke i-f amplifier
circuit for further amplification. In BANDS I,
II, and III, the plate is shorted directly to 4B
without a load. Any spurious signals occurring at
the plate of the tube are bypassed to ground
through the power supply filter capacitors. In
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BANDS 1V, V, and VI, the plate circuit includes
the primary of the 1st 455-kc i-f transformer T28.
This switching is accomplished automatically
through the contaets of relay K1 (par. 43). The
mixer tube plate current flows when the relay
contacts are in either position. ‘

b. The 6-mc i-f signal developed across the pri-
mary of transformer T26 (fig. 19) is inductively
coupled to the secondary. The secondary is
resonated to 6 mc by capacitor C134, and is
tuned by means of a powdered-iron core inside the
coil (I.43). The 6-mc signal is fed from the
secondary of transformer T26 directly into the
signal injection grid of the 2d mixer tube (V7)
through a coaxial cable. The purpose of the
shield is to prevent any other signals from being
picked up and fed into this grid.

¢. R43 is the cathode resistor which limits the
cathode current to a safe value. Capacitor C136
is the cathode bypass which effectively grounds the
cathode at the signal frequencies. The screen
(grid 6) of tube V7 is connected to +B through
resistor R44 which limits the screen current to a
safe value. Capacitor C139 effectively grounds
the screen at the signal frequencies.

d. The output of the 6.455-mc crystal oscillator
(V8) is fed through capacitor C144 into the first
grid of tube V7. R104 acts as a grid leak re-



sistor in this injection circuit and develops the bias
under which the circuit operates.

e. In BANDS 1V, V, and VI, which are the
bands using the 6-mec_ i-f strip, the output of tube
V7, containing a 455-kc signal frequency, is fed
into the primary of the 1st 455-ke i-f transformer
(T28). The increased amount of coaxial cable
used to connect the 2d mixer (V7) to transformer
T28, over that used to connect the 1st mixer (V3)
to transformer T28, upsets the tuning of the pri-
mary of transformer T28. Variable capacitor
C140 is adjusted to compensate for this tuning
shift in transformer T28.

f. Two choke coils (.63 and L67) are placed
in the filament supply lead to reduce any tendency
for signal frequencies to be reflected through the
filaments of other tubes. These coils are com-
mon to the filament lead of the 6.455-mc crystal
oscillator (V8).

48. 6.455-mc Crystal Oscillator V8

a. The functional diagram of the 6.455-mc
crystal oscillator is shown in figure 20. It is a
crystal-controlled oscillator using a type 6BA6
pentode tube (V8) connected as a triode. The
output is fed to the first grid of the 2d mixer (V7)
to be mixed with the 6-mc i-f signal to produce a
455-ke i-f signal at the plate of V7. In BANDS
I, II, and III, the oscillator (fig. 43) has —24
volts of bias applied, and does not function. In
BANDS IV, V, and VI, this bias is removed,
allowing the stage to oscillate as required.

b. The crystal (Y7) is connected from the con-
trol grid to the cathode of the tube (V8). The
cathode is grounded and the grid return, con-
sisting of resistors R45, R46, and R106 in series,
is grounded through the contacts of the turret
switch when the receiver is operating in BAND
IV, V, or VI. Operation in BAND I, II, or III
opens the grounded connection and causes the
grid to be returned to —24 volts dc through the
coil of relay K1. Capacitor C141 is placed in
parallel with the crystal to assist in stabilizing the
frequency of oscillation and in minimizing the
effects which might occur in changing crystals due
to the variable amounts of capacity across various
crystal holders. Capacitor C142 is an i-f bypass
to prevent any 6.455-mc oscillation from being
carried out of the subchassis which incloses the
2d mixer and 6.455-me oscillator stages.

¢. The screen grid tied to the plate of the tube
(V8) is used as the plate of the oscillator circuit.

The effective plate is connected to 4B through
the primary of transformer F27 in series with
resistor R47. Capacitor C145 and inductor L44
form a fixed tuned tank circuit with a resonant
frequency of 6.455 mec. The oscillator output is
developed across this tank and is induectively
coupled to the secondary coil (145). Capacitor
C207 broadly tunes the secondary coil of T27 to
the output signal of the oscillator. Coupling to
the 2d mixer is accomplished through capacitor
C144. Capacitor C143 and resistor R47 form a
filter to isolate the oscillator frequency from the
4B circuit.

d. The suppressor of the tube (V8) is tied to the
cathode and ground. This helps to stabilize the
output of the tube.

e. Inductors 163 and 1.67 provide r-f isolation
in the filament supply lead (par. 47f).

49. 1st 455-kc |- Amplifier V9

The circuit of the 1st 455-kc i-f amplifier is
shown in figure 21.

a. The 455-ke i-f amplifier stages are used at
all times because they provide most of the amplifi-
cation and control the receiver selectivity. When
the set is tuned in BAND I, II, and III, the signal
to the Ist 455-ke i-f amplifier comes from the 1st
mixer (V3) through the contacts of relav Kl.
When the receiver is in BAND IV, V, or VI, the
signal comes from the 2d mixer (V7) through
relay K1.

b. The 455-ke i-f signal is fed to the primary of
if transformer T28. The signal is coupled in-
ductively to the secondary of transformer T28,
and then goes to the grid of the 1st 455-ke i-f
amplifier (V9) through coupling capacitor C148.
Capacitor C148 prevents the age voltage which is
fed to the grid of tube V9 through resistor R51
from being shorted to ground through the sec-
ondary of transformer T28. Capacitor C147
resonates the primary of transformer T28 to
455 ke, and capacitor C149 resonates the second-
ary to 455 ke. Both of these capacitors are fixed;
the tuning adjustments are the powdered-iron
cores inside the transformer ('I'28). Since both the
primary and secondary of transformer T28 are
tuned, a high degree of selectivity can be obtained. -

c. The tapped tertiary winding 148 (fig. 21)
can be put in series with the primary of trans-
former T28 by means of switch S1 SECT. 1.
This arrangement provides variable selectivity.
There are six positions of switch S1 SECT. 1,
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four of which have no effect on the 1st 455-ke i-f
amplifier. In these four positions tertiary winding
148 is out of the circuit. In the fifth position of
S1 SECT. 1, however, a part of 148 is in series
with 146, the main portion of the primary, and
in the sixth position, entire winding 148 is in the
primary circuit. Physically, 148 consists of
only a few turns of wire located very close to the
secondary of T28. The inductance of 148 is so
small that it does not appreciably change the
tuning of the primary when switched into the
circuit, but it greatly increases the coupling be-
tween the primary and secondary and conse-
quently, increases the band width. The action of
S1 SECT. 1 is as follows: The first three positions
are for three degrees of crystal selectivity (par.
515). The 1st 455-ke i-f amplifier circuit is the
same for these three positions as for the fourth,
which is the NORMAL SHARP position. The
band width of the receiver in this position is
about 3.25 ke. The fifth position of S1 SECT. 1
is the NORMAL MEDIUM position, and the
band width is about 8.25 ke. In this position, a
part of L48 is in the primary circuit. Damping
resistor R49 also is in the primary circuit and pre-
vents double peaks in the sclectivity curve. The
sixth position of S1 SECT. 1 is the NORMAL
BROAD position, and the band width is about
14 ke. All of 148 is in the primary circuit, and
damping resistor R30 prevents double peaks in the
selectivity curve.

d. Since the primary of transformer T28 is
connected to the plate of either tube V3 or V7,
depending on which band is being used, the low
side must return to +B. This return is made
through resistor R48, which with capacitor C146,
forms a filter preventing signals in the plate cir-
cuit of tube V9 from getting into other circuits
of the receiver. R56 is the screen voltage-dropping
resistor for tube V9, and capacitor C150 bypasses
the screen to ground at 455 ke.  No screen voltage
is furnished when switch S6 is in the SEND
position.

e. The cathode of tube V9 goes to ground
through a resistor selected by switch S1 SECT. 2.
Note that for the three crystal positions of switch
S1 SECT. 2 resistor R52 is used. Resistor R53 is
used in the NORMAL SHARP position, resistor
R54 is used in the NORMAL MEDIUM position,
and resistor R55 is used in the NORMAL BROAD
position. This arrangement is made to compensate
for the change in i-f amplifier gain which occurs
when the coupling of the i-f transformers is

changed. It also compensates for the difference
in the audio signal out of the receiver, due to the
change in band width. Capacitor C151 effec-
tively grounds the cathode at 455 ke.

J- The output of tube V9 goes to the primary
of the second 455-ke i-f transformer (T29) which
is resonated by capacitor C153. Alinement of
transformer T29 is made by means of adjustable
powdered-iron cores. Transformer T29 has a
tapped bandwidth expansion winding L51, which
is switched in or out of this primary circuit in the
same way as coil 148 in transformer T28. Damp-
ing resistors R58 and R59 are used to prevent
double peaks in the selectivity curve of T29.
The primary of transformer T29 returns to +B
through resistor R57, which, with capacitor C152,
forms a filter to prevent signals in the plate cir-
cuit of tube V9 from getting into other circuits
through the +B lead.

50. 2d 455—k¢ I-f Amplifier V10

a. The 2d 455-kc i-f amplifier is shown in fig-
ure 21. The signal is coupled inductively from
the primary of transformer T29 to the secondary
which is tuned to 455 ke by capacitor C155.
From the secondary of transformer T29, the sig-
nal goes through coupling capacitor C154 to the
grid of the 2d 455-kc i-f amplifier tube (V10).
Capacitor C154 prevents the age voltage (which
is fed to the grid of tube V10 through resistor
R60) from being shorted to ground through the
secondary winding of transformer T29. R61 is
the cathode resistor for tube V10. It prevents
the cathode current from exceeding safe limits
when there is no age voltage on the grid. Ca-
pacitor C156 is the cathode r-f bypass at inter-
mediate frequencies. R62 is the screen voltage-
dropping resistor for tube V10 which limits the
screen current to a safe value, and C157 is the
screen bypass capacitor.

b. The output of tube V10 goes t¢ the primary
of the 3d 455-kc i-f transformer (T30). This
primary circuit is the same as the primary cir-
cuits for transformers T28 and T29. It is reso-
nated to 455 ke by capacitor C159, and has the
tapped expansion winding Li54 which is controlled
by switch S1 SECT 4. R64 and R65 are damping
resistors which prevent double peaks in the
selectivity curve. The primary of transformer
T30 returns to -+B through resistor R63, which
with capacitor C158, forms a filter to prevent
signals in the plate circuit of tube V10 from get-
ting into other cireuits through the 4B lead.
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Figure 22. Radio Receiver R—274/FRR, functional dingram of 3d 455-kc i-f stage and crystal filter.

51. 3d 455-kc |-f Amplifier V11

a. General.

(1) The 3d 455-kc i-f amplifier ecircuit is
shown in figure 22. R66 is shown as
the grid leak resistor for tube V11. Re-
sistor R67 is the cathode resistor which
keeps the total cathode current within
safe limits and develops the bias under
which the tube  operates. Capacitor
(167 is the cathode bypass which effec-
tively grounds the cathode at intermedi-
ate frequencies. R68 is the screen volt-
age-dropping resistor, and capacitor C168
effectively grounds the screen of tube
V11 at intermediate frequencies. The
output of tube V11 goes to primary
L55 of the 4th 455-kc if transformer
/T31. This primary circuit is resonated
by capacitor C169. It is returned to
+B through resistor R69, which with
capacitor C174, forms a filter which
prevents the signal in the plate circuit
of tube V11 from getting into other
circuits of the receiver.

(2) The signal in the primary of transformer
T30 is coupled inductively to the sec-
ondary which is resonated to 455 ke by
capacitor C160. Note that this second-

ary (L53) is different from the secondary
circuits for the preceding i-f transformers
in that it is tapped, and the tap is con-
nected to ground. This arrangement is
used because this secondary drives the
crvstal filter when the latter is being
used. The action of these circuits can
be described best by considering the
conditions when the crystal filter is in
in use, and the normal or noncrystal
mode of operation.

b. Crystal Operation. Switch S1 SECT. 5 and
SECT. 6 (fig. 22) determine whether the operation
includes or bypasses the 455-kc filter crystal.
The total voltage across the secondary (L53) of
transformer T30 can be thought of as two separate
voltages. The first is the voltage from ground to
the top portion of 1i53. This voltage sends i-f
current through capacitor C161, through the
parallel combination of resistor R66 and the input
capacities of tubes V11 and V15, and back :to
ground. The second voltage is that from ground
to the lower end of 1.53. This voltage sends a
signal through crystal Y8 through R66 in parallel
with the input capacities of tubes V11 and V15,
and back to ground. At signal frequencies dif-
ferent from its series resonant frequency, crystal
Y8 acts like a pure capacity. Therefore, since the



two secondary voltages (in 1.53) are opposite in
phase, the two currents through resistor R66 tend
to cancel each other. In fact, when the phasing
capacitor (CRYSTAL PHASING) C161, is
adjusted accurately, these currents do cancel, and
the voltage at the grids of tubes V11 and V15 is
zero. Near series resonance, crystal Y8 does not
behave like a high capacitive reactance but rather
like a relatively low resistance. Therefore, the
two currents will have a smaller phase difference
as well as a considerable difference in amplitude,
and some signal voltage will be developed in the
input circuits of tubes V11 and V15. Because its
Q is high, the losses in crystal Y8 are very small
and therefore, the frequency range over which the
voltage unbalance occurs is quite small. This is
the reason for the high degree of selectivity of a
crystal filter. To some extent, the equivalent
resistance in the secondary circuit of transformer
T30 affects the operation of the crystal filter.
When this resistance is high (as it is when induect-
ance L53 and capacitor C160 are exactly resonant
at the series resonant frequency of crystal Y8), the
selectivity curve is broadened, because the effec-
tive circuit @ is lowered. The bandwidth of the
crystal filter circuit can be varied by the degree of
mistuning of the secondary circuit of transformer
T30. This is done to vary the bandwidth from
200 cycles to 500 cycles to 1,500 cycles as the

-selectivity switch is changed from CRYSTAL

SHARP to CRYSTAL MEDIUM to CRYSTAL
BROAD. When selectivity switch S1 SECT, 5 is
in the CRYSTAL SHARP position (fig. 22), capac-
itor C162 is across part of the secondary of trans-
former T30. It is adjusted so that the secondary
is mistuned just enough that the bandwidth is 200
cps. In the CRYSTAL MEDIUM position,
capacitor C163 is in the circuit, adjusted to a
different capacity, and the bandwidth is 500 cps.
In the CRYSTAL BROAD position, capacitor
C164 is in the circuit, and the mistuning of the
secondary of T30 is very slight, therefore, the
bandwidth is 1,500 cps. In actual operation of
the receiver, the phasing control (capacitor C161)
can be adjusted to give a high degree of rejection
at a frequency slightly different from that at
which maximum response occurs. Furthermore,
the exact frequency at which this rejection occurs
can be varied. This characteristic can be used
to reject an undesirable signal which is at a
frequency close to the frequency of the desired
signal.

¢. Normal (Noncrystal) Operation. The simpli-

222926 0—52——4

fied equivalent of the 3d 455-ke 1-f amplifier e
cuit (crystal filter), together with SECTS. 5 and
6 of S1, when the selectivity switch is in NOR-
MAL SHARP position, canibe pictured by con-
sidering all the sections of switch S1 to be placed
in position 4 (NORMAL SHARP) (fig. 22). The
voltage in the lower part of L53 is sent to the
grid of tube V11 through capacitor C166. Ca-
pacitor C166 has a low value (6 uuf (micromicro-
farad)) so that the gain under noncrystal condi-
tions will be in the proper proportion to the gain
under crystal operation. Capacitor C165 replaces
variable capacitors C162, C163, and C164 which
were in the circuit for crystal operation.

52. |I-F Output

a. The simplified circuit diagram of the i-f out-
put circuit is shown in figure 23. This circuit
provides sufficient power at 455 ke to operate
auxiliary devices such as radioteletype equipment.
The i-f output circuit is designed to provide an
approximate .25-volt output across a 70-ohm load
with 2 uv r-f input signal. This circuit also feeds
a signal through C171 to the agc diode (1/2 of V13).
The amplitude of this signal depends on the
amplitude of the carrier signal fed into the re-
ceiver at the antenna. :

b. As seen in figure 23, the grid of the 455-ke.
i-f output tube, V15, is connected in parallel with
the grid of the 3d 455-ke i-f amplifier tube V11.
Thus, the same signal which drives tube V11 also

.drives tube V15. The output of tube V15 goes

to the primary of transformer T32 which is reso-
nated to 455 ke by capacitor C180. The secondary
coil of transformer T32 is of the low-impedance
type, that is, it consists of only a few turns, and
it is not tuned. The output of this low-impedance
secondary coil is connected to i-f output jack J2.

c. The low side of the primary of transformer
T32 and the screen of tube V15 are connected to
+B through resistor R75, which, with capacitor
C179, form a filter which prevents signals in the
plate and screen circuits of tube V15 from getting
into other circuits of :the receiver through the
+B lead. R74 is the cathode bias resistor of
tube V15. C178 is the cathode bypass capacitor
which effectively grounds the cathode at inter-
mediate frequencies.

d. The tuned primary of transformer T32 adds
very little to the selectivity of the system. This
means that any signal which gets into the grid
of tube V15 is available at output jack J2.
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Figure 23. Radio Receiver R-274/FRR, functional diagram of i-f output stage.
53. Audio Detector ' paths also varies with modulation. Capacitors

The simplified circuit diagram for the audio
detector is shown in figure 24. It is a standard
diode detector circuit which uses ¥ of tube V12
(6ALS5) for the diode. The signal in the primary
of the 4th 455-kc i-f transformer (T31) is coupled
inductively to the secondary which is resonated
to 455 ke by capacitor C170. This voltage is
impressed on the plate of the audio detector ()% of
V12) and when this plate is driven positive with
respect to the cathode, current flows through re-
sistors R72, R70, and R107. No current flows
during the negative half of the alternating voltage
swing. The current through this path is a pul-
sating unidirectional flow. Capacitors C172 and
C173 store up electrical energy during the passage
of current and release it between pulses so that
the actual current through the resistors is very
nearly a smooth, direct current. Since the ampli-
tude of the voltage impressed on the audio detec-
tor (% of V12) varies with voice modulation, the
amplitude of current pulses through the resistance
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C172 and C173 are small; therefore, energy is not
stored over the long periods of time required by
the a-m frequencies, which are all much lower than
the intermediate frequency. Therefore, the cur-
rent through resistor R107 is direct current in
nature (negative with respect to ground), and
varying in magnitude according to the audio mod-
ulation. If the current through this resistor varies
with modulation, then the voltage across it also
must vary in the same way. This audio voltage
is coupled through capacitor C176 and developed
across resistor R108. The a-f voltage across re-
sistor R108 may be coupled directly through
coupling capacitor C200 to the input of the 1st
a-f amplifier (V16), or it may have to pass through
the automatic noise limiter (the second half of
tube V12) before reaching the input to the audio
amplifier. Switch S3, in the OFF position, sends
the audio signal directly to the audio amplifier or,
in the ANL position, sends the signal through the
ANL (automatic noise limiter) before it_goes to
the audio amplifier.
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Figure 24. Radio Receiver R-274/FRR, functional diagram of the audio detector and anl stages.

54. Avutomatic Noise Limiter

The simplified ANL circuit diagram is shown
in figure 24. When the ANL-OFF switch (S3) is
in the ANL position, the audio signal must pass
through the ANL diode (% of tube V12) before it
can reach the audio amplifier. The cathode of
this diode is tied to the junction of resistors R72
and R70 in the audio detector circuit through
series resistors R73 and R71. Resistors R71 and
R73, together with capacitor C175, form a filter
network to provide a smoothed-out negative d-c
voltage to the cathode of the ANL which varies
with the average level of the a-f signal. The
audio voltage developed across resistor R108 is
applied to the plate of the ANL when no noise is
present. This audio voltage always will be posi-
tive with respect to the reference voltage at the
cathode of the diode, and the signal will be coupled
through to the audio amplifier input. Noise, due
to static interference, will result in sharp peaks of
negative voltage across resistors R107 and R108.
Because of the time constant in the ANL cathode
circuit, these pulses will not reach the cathode.
When the noise pulse tends to feed through the

audio circuit, the diode plate of the ANL tube (%
of V12) will be more negative than its cathode,
and the noise pulse will be blocked before it
reaches the audio amplifier. '

55. Beat-Frequency Oscillator
(fig. 25)

a. For the reception of c-w signals, it is necessary
to have a bfo. In this receiver, the bfo operatgs
near 455 kc and is coupled directly to the audio
detector input. The simplified schematic of the
bfo circuit is shown in figure 25. ~

b. It can be seen in figure 25 that the bfo tube
(V14) is connected in a Hartley type oscillator
with the cathode connected to a tap on the oscil-
lator transformer (T33). R76 is the grid resistor
which permits bias to be developed on the grid,
and capacitor C184 is the means of coupling the
grid to the high side of the oscillator transformer
(T33). The oscillator transformer is resonated
to 455 ke by capacitor C185 which has a fairly
high value (680 uuf) so that the circuit will have
good frequency stability. Capacitor C177 has a
negative temperature coefficient so that the
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Figure 25. Radio Receiver R—274/FRR, functional diagram, bfo stage.

frequency of the oscillator will not change as the
receiver warms up or as the ambient temperature
changes. Capacitor C183 i1s the BFO PITCH
control by which the frequeney of the bfo can be
varied above or below 453 ke, Capacitor C182
limits the ability of C183 to change the oscillator
frequency, and its value of 180 wpuf was chosen
so that C183 would change the frequency by plus
or minus 3.5 ke of 455 ke.

e. The sereen grid of V14 is the effective plate
of the tube in the Hartley oscillator circuit.
Since both the grid and the cathode are above
ground, the plate can be grounded so far as the
oscillator frequency is conecerned.  This is done
by sereen bypass capacitor C187. Screen grid
voltage-dropping resistor R78 is of such a value
that the amplitude of oscillation will be right for
optimum mixing in the audio diode detector
(5 of V12) circuit.

d. The output of the bfo is electron-coupled to
the plate circuit of tube V14, where the voltage
is developed across the parallel combination of
r-f ¢hoke L60 and capacitor C189 which are
broadly resonant to 455 ke, This output voltage
is coupled by eapacitor C181 to the plate (pin 2)
of the signal audio diode detector (¥ of V12)
where it is mixed with the c-w signal to give an
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audio note. The small value of capacitor C181,
plus the fact that the bfo circuit is of the electron- -
coupled type, results in a minimum of pull@ng of
the bfo by strong signals.

e. The low side of L60 is connected to +B
through resistor R79, which with capacitor C'188
form a filter which prevents the bfo signal from
getting into other circuits of the receiver. The
CWAIODULATION switch S5 also is in this
screen and plate return so that the bfo can be
switched off during reception of a-m signals.

f. Sometimes, it is desirable to adjust the ampli-
tude to the bfo output to give optimum mixing in
the audio detector circuit. This i1s done by
means of the BFO INJ control (R82) on the rear
of the chassis. This adjustment varies the amount
of negative bias applied to the suppressor of tube
V14 and thus, effectively varies the degree of
clectron coupling between the beat-frequency
oscillator and its output circuit, permitting an
approximate ten-to-one variation of bfo injection
to the audio detector. A filter composed of re-
sistor R77 and capacitors C186A and C213 is used
to eliminate any tendency for hum to be introduced
into the suppressor of tube V14. The suppressor
of V14 is bypassed to ground at the bfo frequency
by capacitors C213 and C186A.
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56. Avutomatic Gain Control
(fig. 26)

a. The automatic gain control operates in con-
junction with the r-f gain control to provide a
negative bias voltage for tubes V1, V2, V9, and
V10, to control the over-all amplification of the
receiver. When switch S4 (AGC-MANUAL) is
in the MANUAL position, the RF GAIN-AC
control (R83) acts alone to provide this bias.
When switch S4 is in the AGC position, strong
incoming signals will work through the agc tube
(V13) to iacrease the bias beyond the amount
selected by the manual RF GAIN-AC control
(R83) and reduce amplification so that the a-f
output will remain fairly constant for a variety of
input signal strengths.

b. For a simplified schematic diagram of the
bias voltage source with switch S4 set in the
MANUAL position, refer to figure 26A. A reg-
ulated -}-105-volt source connects to resistor R84.
Resistors R84, R86, R87, and R88 in series, form
a voltage divider network to ground which results
in creating a steady --10-volt value at the junc-
tion of resistors R84 and R86. Another network,
using resistors R89 and R91 in series, connects
the +10-volt junction to the slider arm on RF
GAIN-AC control R83. When the RF GAIN-AC
is turned fully clockwise, the tap is at the grounded
end of resistor R83, and when the control is turned
as far as possible counterclockwise (without turn-
ing off the a-c power), the tap is at the —18-volt
d-c¢ end of resistor R83. There is a 6-volt drop
across resistor R111. C195 is a 1-f bypass capac-
itor. The bias voltage output lead is connected
to the movable tap on RF GAIN-AC control
R83. Capacitors C58 and C186B smooth out the
action of the RF GAIN-AC control. The voltage
appearing as bias for tubes V1, V2, V9, and V10
is the same as that appearing at the movable tap
of RF GAIN-AC control R83.

¢. For a simplified schematic showing the bias
voltage source with switch S4 set in the AGC
position, refer to figure 26B. The bleeder net-
work, consisting of resistors R84, R86, R87, and
R88, from -+105 volts regulated to ground, acts
the same as explained in b above, with + 10 volts
direct current appearing at the junction of resistors
R84 and R86. The second voltage network, using
resistors R89 and R91 also is connected as
explained in b above, except that an age (delay)
diode (% of V13) is in series. The i-f signal at the
plate of the tube (V15) is coupled through capaci-

tor C171 to the agc diode plate (pin 7). The
amplitude of this signal will be indicative of the
input signal voltage to the 1st r-f amplifier (V1).
The age tube (% of V13) is in parallel with resistor
R89, which acts as the diodé load. This circuit
shifts the voltage appearing at the junction of
resistors R89 and R91 in a negative direction.
The larger the signal becomes, the greater the
negative voltage will be. The voltage tapped on
the RF GAIN-AC control (R83) is connected to
the cathode of the age (delay) tube (¥ of V13).
As long as the voltage at the junction of resistors
R89 and R91 is more positive than the voltage at
the cathode of the diode, the diode will conduct
and will cause the voltage appearing at its plate
to be the same as the voltage tapped on the RF
GAIN-AC control (R83). This voltage is con-
nected to the bias voltage output. As soon as the
negative voltage developed at the junction of
resistors R89 and R91 is the same as that tapped
on the RF GAIN-AC control (R83), all current
stops flowing through the age (delay) tube (1% of
V13), and any greater negative voltage developed
at the junction of resistors R89 and R91 will be
connected through resistor R91 to the bias voltage
output. Since the plate voltage on the age (delay)
diode (% of V13) is more negative than its cathode
voltage, it will be cut off until signal strength is
reduced. The values of resistor R91 and capaci-
tors C58 and C197, which form a filter, prevent
sudden changes in the automatic bias developed.
For c-w operation, switch S5 connects capacitors
€198 and C199 into the filter to increase the time
constant and reduce any tendency to change the
bias during periods of silence (spaces) between
transmission times for this type of reception.

d. When switch S4 is set in the AGC position
(fig. 26B), the CARRIER LEVEL meter is con-
nected between the junction of resistors R89 and
R91 and a tap on the METER ZERO potentiom-
eter (R87). As the stronger signals are tuned,
a corresponding change of voltage at the junction
of resistors R89 and R91 ,changes the voltage
applied to the meter circuit and, therefore, the
current through it.

57. Carrier Level Meter

(fig. 26B)

a. 'The carrier level meter (M1) is a 50 micro-
ammeter with its scale marked in decibels. It
shows the relative strength of the signal tuned
by the receiver. It also may be used as a tuning
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meter if each incoming signal is tuned for maxi-
mum deflection of meter M1. Switch S4 must be
in the AGC position for the meter to operate.

b. With a 2- to 3-uv input from the antenna to
the antenna terminals, the voltages applied at the
two ends of the meter circuit will be identical and
no current will flow through the meter (M1). For
adjustment instructions, refer to paragraph 87.
When a stronger signal is tuned, the voltage at the
junction of resistors R89 and-R91 becomes more
negative than the voltage at the tap on the
METER ZERO potentiometer (R87), and a cur-
rent will flow through the meter circuit. Resistor
R112, in series with meter M1, limits the maximum
flow of current to a safe value. The combination
of resistor R112, in series and resistor R113, which
is in parallel with meter M1, regulate the quantity
of current which flows through the meter with
respect to the voltage applied to the circuit.

¢. Under normal conditions, with no tuned sig-
nal input to the 1st r-f amplifier, the voltage at the
junction of resistors R89 and R91 will be a little
more positive than the voltage tapped on METER
ZERO potentiometer R87, and a small amount of
current will flow through meter M1 in the direc-
tion opposite to normal, and the meter needle will
deflect to the left-hand side of the scale. No
damage will result since the force is very slight.

58. 1st A-f Amplifier

a. The 1st a-f amplifier (V16) is a resistance-
coupled triode type 6AT6 tube, in which the diode

plates are grounded and not used. The simplified
circuit diagram is given in figure 27.

b. The audio signal from the diode detector and
anl circuits is fed to the high side of the AUDIO
GAIN control (R94) through ‘coupling capacitor
C200 which blocks off the d-c voltage from the
anl load. - A part of this audio voltage, depending
on the setting of the AUDIO GAIN control, is
sent to the grid of tube V16 where it is amplified.
The output voltage appears across resistors R96
and R117 in the plate circuit of tube V16. Capac-
itor C196 improves the frequency response of the
audio amplifier. The plate circuit is connected to
+B through resistor R97. Capacitors C194A
and C194B form a filter, with the aid of resistor
R97, to prevent any audio frequencies from enter-
ing the power supply circuits.

c. R95 is the cathode resistor for tube V16 and
provides the proper d-¢ bias between grid and
cathode so that a minimum of audio distortion
will be introduced by tube V16. Capacitor C202
is a bypass across R95 so that the cathode of
V16 will be at ground potential insofar as the
signal frequencies are concerned.

d. The receiver is provided with 2 terminals
(AUDIO IN) so that external audio signals can be
introduced to the audio section of the receiver and
be amplified. One of these terminals is connected
to the chassis, and the other is connected to the
high side of the AUDIO GAIN control through
coupling capacitor C201 which prevents d-c volt-
ages from being impressed on the grid of tube
V16.
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Figure 27. Radio Receiver R-274/FRR, functional diagram of the audio stages.
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Figure 28. Radio Receiver R-274/FRR, functional diagram of the power supply.

59. Audio Output Amplifier

a. The a-f amplifier (V17) is capable of pro-
viding two watts of undistorted audio output.
The simplified circuit is shown in figure 27.

b. The audio signal from tube V16 is fed to the
grid of tube V17 through coupling capacitor C203
which prevents the d-c plate voltage of V16 from
appearing on the grid of V17. Resistor R98 is the
grid return of V17. Capacitor C4 is an r-f bypass,
used to short out any spurious r-f voltages. The
audio signal on the grid of V17 is amplified and
goes to the primary of the audio output trans-
former T35 which has three secondary windings.
Two of the secondary windings on T35 are
150-ohm windings and are connected to the audio
output terminal board at the rear of the receiver.
A ground terminal 3 also is provided. With this
arrangement, a 600-ohm output load, either
balanced or unbalanced, can be matched. Also,
since the two secondaries constituting the 600-ohm
output circuit are individually wired to the audio
output terminal board (E4), a d-c control system
can be connected to the output circuit without
causing any interference with the a-f output.

¢. The third output winding on transformer T35
1s connected to PHONES jack J3 on the front
panel, through a 2,200-ohm resistor R100. This
circuit is designed so that phones or either high or
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low impedance can be plugged into PHONES jack
(J3) without changing the power output to the
600-ohm load. If J3 is short-circuited, the output
power to the 600-ohm load is reduced by less than
1 db.

d. R99 is the cathode resistor for Tube V17 and
provides the proper bias between grid and cathode
for minimum audio distortion. It also limits the
plate and screen currents to safe values. Capaci-
tor C204 is the cathode bypass which effectively
grounds the cathode of V17 insofar as a-f signals
are concerned. Capacitor C205' suppresses spur-
ious oscillations in V17. Since V17 (JAN 6Y6G)
is a beam-power amplifier, such oscillations might
occur if the screen were not bypassed directly to
the cathode. The screen grid of tube V17 is con-
nected directly to +B, and the plate is connected
to + B through the primary winding of transformer
T35. Capacitor C120 improves the frequency
response of the audio output.

60. Power Supply

a. The power supply provides d-c plate and
bias voltages and a-c heater voltage to all the cir-
cuits previously described. The simplified circuit
is shown in figure 28.

b. Power for Radio Receiver R-274/FRR is
brought in through power socket P1, which is



connected in parallel with AC OU'T receptacle J4.
One side of P! is connected to the common ter-
minal of the power transformer T34; the other
side goes through the power RF GAIN-AC switch
S7, on the RF GAIN-AC control (R83), then
through the 2-ampere fuse (F1) to the proper tap
on the power transformer (T34) primary. The
taps are connected to binding posts on the base of
transformer T34. These binding posts are located
under the chassis and are identified with the fol-
lowing markings: 260, 234, 210, 190, 130, 115, 105,
and 95. Determine the value of a-c power voltage
and connect the flexible lead to the binding post
marked with the value which most nearly approx-
imates the value of input voltage. The trans-
former (T34) is designed for operation at 50 or 60
cycles. (€190 and C191 are filter capacitors which
prevent unwanted r-f signals from getting into
the receiver through the power supply.

¢. The h-v (high-voltage), center tapped second-
ary of transformer T34 is connected to the two
plates of power rectifier V18 (5U4G). The rec-
tifier filament is connected to the 5-volt rectifier
filament winding of T34. The center tap of the
h-v secondary of T34 is connected to ground
through the paralleled resistors R81, R82, R111,
R83, and R35, so that approximately —24 volts
direct current appears between the high side of
these resistors and ground. One side of the fila-
mentary cathode of tube V18 is connected through
filter choke 161 to the various B+ load circuits.
Capacitors C192A and C192B filter out the a-c
ripple voltage across the entire B+ rectifier sys-
tem, and capacitor C193 further reduces the ripple
or hum voltage from B+ to ground. Capacitor
C194A assists in the filtering of the B+ lead,
since electrolytics are inefficient at higher frequen-
cies. Capacitor C195 filters the ripple across the
bias voltage resistors R81, R82, R111, R83, and
R35. Since it is desirable to stabilize (against
normal power source voltage fluctuations) the
voltage on the variable frequency oscillator plate,
the 1st mixer screen, the bfo screen and plate, and
the CARRIER LEVEL meter circuits, a voltage
regulator, V19 (OC3, VR105) is included in the
power supply. This is connected to +B through
the parallel combination of R101 and R102, each
of which is a 7-watt, 110-volt lamp. If one should
fail, the other will permit operation of the receiver
until a replacement can be obtained. In order to
desensitize the receiver under some operating con-

ditions, switch 56 (SEND-RECEIVE) has been
incorporated in the +B lead ‘to the screens of
tubes V1, V2, V6, and V9. This permits the re-
ceiver to be desensitized without stopping the os-
cillators. The SEND REC terminal board (E2)
which is connected in parallel with S6 can be used
to desensitize the receiver from a remote position.
Set switch S6 to the SEND position before using
a remote control switch.

d. The negative 24 volts across the parallel
combination of resistors R81, R82, R111, R83, and
R35 is used for three purposes. First, by means
of the RF GAIN-AC control, R83, any desired
portion of this voltage to —18 volts can be im-
pressed on the grids of the r-f and i-f amplifier
tubes through the agc and bias voltage lead,
thereby, controlling the gain of the receiver.
Secondly, by means of the BFO INJ control (R82),
any desired portion of the —24 volts can be im-
pressed on the suppressor grid of the bfo tube (V14)
through resistor R77. This acts as a bias to regu-
late the degree of electron coupling to the plate of
the bfo tube, regulating the amplitude of bfo signal
to the plate of the audio diode detector. The
third use for —24 volts is to provide cut-off bias
to the 6.455-mc oscillator (V8) when the turret
switch is set in BAND 1, II, or II1, or actuating
voltage for relay K1 when the turret switch is set
in BAND IV, V, or VL.

e. The heater circuits of tubes V1, V2, V5, V6,
V7,V8,V9 V10, V11,V13, V14, V15, and V17 are
connected directly to the 6.3-volt winding of the
power transformer, T34. Tubes V12 and V16 are
important from the standpoint of hum in the audio
amplifier. Hum can be reduced by reducing the
heater voltage of a tube. Therefore, the voltage
on the heaters of V12 and V16 is reduced by resis-
tor R105 to approximately 5.5 volts. The heater
voltaga regulation of the vfo tube (V4) and on the
1st mixer tube (V3) has an important bearing on
the frequency stability of the receiver and must be
maintained without reflecting any line voltage
variations. Therefore, these two heaters are con-
nected to a separate 12-volt winding in T34
through regulating resistor R80. This resistor
drops the heater voltage on V3 and V4 to 6.3 volts,
and, in addition, maintains a nearly constant cur-
rent through these tubes regardless of line voltage
fluctuations. The two pilot lights (E5 and E6)
are connected directly to the 6.3-volt winding on
the power transformer (T34).
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61. Control Circuits

Terminal board E2, with connections which
parallel the SEND-RECEIVE switch (S6), may be
used to connect a switch at a remote position to
activate or desensitize the receiver. The remote
switch should be a SPST switch. It should be
insulated from ground because of the power supply
voltage furnished through the switch for screen
grid voltage on tubes V1, V2, V6, and V9. When
the switch is closed, the voltage is applied to the
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screen grid circuits and the receiver is activated.
This corresponds to the RECEIVE position of
switch S6. When the remote switch is open, the
screen grids receive no voltage and the receiver is
desensitized without stopping the oscillators, This
corresponds to the SEND position of switch S6.
Note that switch S6 must be in the SEND position
before the remote switch has any control on circuit
operation. Note also, that the remote switch must
be open before switch S6 has control of circuit
operation. '

“@



CHAPTER 5

FIELD MAINTENANCE INSTRUCTIONS

Section |. TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL

Note. This chapter contains information for field mainte-
nance. The amount of repair that ¢an be performed by
units having field maintenance responsibility is limited
only by the tools and test equipment available and by the
skill of the repairman.

Warning: There are certain points in the radio
receiver that operate at voltages above 250 volts.
These points are located in the vicinity of the
power supply section and should not be touched
while power is applied to the receiver. Be careful
when handling or testing any part of the receiver
while it is connected to the power source,

62. Trouble-Shooting Procedures

a. General. The first step in servicing a defective
radio receiver is to sectionalize the fault. Section-
alization means tracing the fault to the major
component or circuit responsible for the abnormal
operation of the receiver. The second step is to
localize the fault. Localization means tracing the
fault to the defective part responsible for the abnor-
mal condition. Some faults such as burned-out re-
sistors, arcing, and shorted transformers can often
be located by sight, smell, and hearing. The
majority of faults, however, must be localized by
checking voltages and resistances.

b. Component Sectionalization and Localization.
A group of tests are listed below which are arranged
to simplify and reduce unnecessary work in tracing
a trouble to a specific component. The easy tests
are used first; those that follow are more complex.
Follow the sequence given. Remember that servic-
ing procedure should cause no further damage to
the receiver. In general, the trouble is traced to a
section of the receiver; then the bad component in
that section is located and the trouble remedied.
The service procedure is summarized as follows:

(1) Visual inspection. The purpose of visual
inspection (par. 35) is to locate any visible
trouble. Through inspection alone, the
repairman may frequently discover the
trouble or determine the stage in which

the trouble exists. This inspection is val-
uablein forestalling future failures and in
avoiding additional damage to the re-
ceiver which might occur through im-
proper servicing methods.

(2) Input resistance measurements. These

measurements (par. 66) prevent further
damage to the receiver from possible
short circuits. Since this test gives an
indication of the condition of the filter
circuits, its function is more than pre-
ventive.

(3) Operational test. The operational test

(par. 68) is important, because it fre-
quently indicates the general location of
trouble. In many instances, the in-
formation gained will determine the
exact nature of the fault. In order to
utilize this information fully, all symp-
toms must be interpreted in relation to
one another.

(4) Trouble-shooting  chart. The trouble

symptoms listed in this chart (par. 69)
will aid greatly in localizing trouble.

(5) Signal substitution. The principal ad-

vantage of the signal substitution method
(pars. 72 through 75) is that it usually
enables the repairman to localize a
trouble accurately and quickly to a given
stage when the location is not imme-
diately evident from the above tests.

(6) Stage gain charts. These charts (par.

76) can be used to localize obscure, hard-
to-find troubles

(7) Intermittents. In all these tests, the

possibility of intermittents should not.
be overlooked. If present, this type of
trouble often may be made to appear by
tapping or jarring the receiver. It is
possible that some external connection
may cause the intermittent trouble.
Test whatever can be tested in this case.
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63. Trouble-Shooting Data

Take advantage of the material supplied in
this manual. It will help in the rapid location of
faults. Consult the following trouble-shooting
data:

Fig. No. Title

5 | Radio Receiver R-274/FRR, tube location.
31 | Radio Receiver R-274/FRR, chassis, top view.
32 | Radio Receiver R-274/FRR, r-f chassis, bottom
view. .
33 | Radio Receiver R-274/FRR; i-f and audio chassis,
bottom view.
34 | Radio Receiver R-274/FR1R, 2d mixer and 6.455-
me oscillator chassis, bottom view.
35 | Radio Receiver R-274/FRR, voltage and resist-
ance measureme:nts.
37 | I-f switch-over relay connections.
43 | Radio Receiver R-274/FRR, schematic diagram.

64. Test Equipment Required for Trouble Shoot-
ing

The test equipment required for trouble shooting

Radio Receiver R—274/FRR is listed below. The

technical manuals associated with the test equip-
ment are also listed.

Test equipment Publication

Signal  Generator  AN/URM-23 | Navships 91379
(range 10 ke to 30 me).
Signal Generator TS—497A/URR . TN 11-5030
(range 2 to 400 me). |
Audio Oscillator TS-382A/U. TO 16-35TS382-2
Tube Testers =177 and 1-177-A__; TMM 11-2627
Frequeney Meter Set SCR-211- | TM 11-300
(*) (range 125 ke to 20 me).
Frequency Meter TS-174B/U | TM 11-5044
(range 20 to 280 me).
Electronic Multimeter TS-505/U__| TM 11-5511
Electronic Multimeter ME-6A/U_| Navships 91269
Multimeter TS-352/U____________ TM 11-5527
Output Meter TS-385A/U_______ TM 11-5017

65. General Precautions

Observe the following precautions very carefully
whenever servicing the radio receiver:

a. Be careful when the bottom cover is removed;
dangerous voltages are exposed.

b. Use a cloth or tube puller when removing
tubes; otherwise the hand or fingers may be burned.

¢. When working on the top of the chassis, be
careful not to bend the tuning gang capacitor
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plates; this could cause a short or a change of
alinement.

d. Do not overtighten screws going through or
threaded into plastic materials. This might strip
the threads or produce cracks.

e. When changing a component that is held by
screws or nuts, always replace the lockwashers.

f. Careless replacement of parts often malkes
new faults inevitable. Note the following points:

(1) Before a part is unsoldered, note the
position of the leads. If the part, such
as a transformer, has a number of con-
nections, tag each of the leads to it.

(2) Be careful not to damage other leads by
pulling or pushing them out of the way.

(3) Do not allow drops of solder to fall into
the receiver, since they may cause short
circuits.

(4) A carelessly soldered connection may
create a new fault. It is very important
to make well-soldered joints, since a
poorly soldered joint is one of the most
difficult faults to find.

(5) When a part is replaced in r-f or i-f
circuits, 1t must be placed exactly as the
original one was. A part which has the
same clectrical value but different physi-
cal size may cause trouble in h-f circuits.
Give particular attention to proper
grounding when replacing a part.” Use
the same ground as in the original wiring.
Failure to observe these precautions may
result in deercased gain or possibly
oscillation of the eircuit.

(6) Do not disturb the adjustment of METER
ZERO control R87 or any of the aline-
ment adjustments.

66. Checking B+ Circuits for Shorts

a. Many times a short circuit in the B+ line
can disable the entire receiver; however, sometimes
just one or a few stages will be affected. If the
receiver is operated with a short circuit, other
components may become overheated due to the
increased current flow; sooner or later they will
become defective. To check for these troubles
without the danger of causing more damage, a
resistance check should be made. Figure 29 is a
simplified diagram of the B4 distribution through-
out the receiver. In it are the paths which could
offer short circuits. By using this diagram, in
conjunction with the voltage and resistance chart

: J
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of figure 35, the typical causes for trouble can be
checked easily.

b. Tracing to a component is accomplished by
starting at the power supply filter capacitors, C192
and C193. When a reading of only a few hundred
ohms is found, there is probably trouble in the
power supply capacitors. By switching the RE-
CEIVE-SEND switch, S6, on and off, the location
of the trouble may be verified further. With the
switch in the RECEIVE position (closed), the
screen grid circuits of several tubes are connected
to the point of measurement. If the short indica-
tion disappears when S6 is in the SEND position
(open), the short is not in the power supply but
in one of the screen grid circuits.

¢. Only one position of the turret is shown con-
nected in the schematic diagrams; however, they
are similar in construction except for minor differ-
ences. When a short circuit is found on only one
band, the trouble probably will be traced to the
turret. The coupling and bypass capacitors in the
inoperative band will have to be checked using
the over-all schematic diagram (fig. 43).

d. Sometimes the coupling capacitors become
leaky (high resistance short) and place a positive
voltage on the grid of the following tube. These
capacitors should be measured with the highest
resistance scale of the ohmmeter.

67. Agc Checking

A short circuit of one of the age bypass capac-
itors could cause loss of age action and poor control

of the RF GAIN-AC control. Figure 30 shows a
simplified circuit of the age ' distribution. A
shorted capacitor will prevent any change in volt-
age between ground (B—) and the control grid of
the tube that it bypasses. This allows the tube
to operate at maximum gain and could cause
serious overloading.

68. Operational Test

The operational test consists of actually using
the radio receiver to pick up signals. Try using
all the controls. Select different bands, tune
across them, and listen for noise and signals.
Tune in a c-w signal and turn on the bfo to see
whether an audio note is produced. Refer to the
equipment performance checklist (par. 37) to
check for the general location of the trouble that
might be encountered.

69. Trouble-Shooting Chart

The following chart is supplied as an aid in
locating trouble in the radio receiver. It lists the
symptoms which the repairman gqbserves, either
visually or audibly, while making a few simple
tests. The char! also indicates how to localize
trouble quickly to the audio, i-f, or r-f stage of the
receiver. The signal substitution tests outlined in
paragraphs 72, 73, 74, and 75 can then be used to
supplement this procedure and to determine the
defective stage. After the trouble has been local-
ized to a stage or circuit, a tube check and voltage
and resistance measurements of this stage or circuit
should ordinarily be sufficient to isolate the defec-
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Figure 30. Radio Receiver R—-274/FRR, agc and bias voltage distribution.
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69. Trouble-Shooting Chart—Continved

tive parts. Normal voltage and resistance meas-
urements are given in figure 35.

Symptom

Probable trouble

Correction

1. RF GAIN-AC switch

GAIN-AC ocontrol
at 10, CARRIER

1. Open fuse F1 on

1. Replace fase. If it

circuits of succes-
sive andlo stages to

Symptom

Probable trouble

Correction

output is obtained
when r-f modulated

switch is at NOR-

Failure of §f
switch-over re-

applied through a Make tube socket N
series capacitor to voltage and resist- MAL MED. With
stator of C2A. ance tests. Refer to 8 signal tuned in,

(BAND SELEC-
TORIissetto IV, V,
or VL) Receiver
functions all right on
BANDS I, 11, and
.

chapter. &.

CARRIER
LEVEL meter does
not rise to custom-

ary peaks for re- |

ception of known
stations.

Test continuity of

relay cofl. If it is

turned fully clock- rear of receiver. blows agaln, check

wise. Recetver fails filter capacitors lay K1. open, repiace the
to operate and dial C192A,C192B, C193, relay. Check tur-
lamps do not light. and C104A. ret contacts. Clean

Connecting leads Repalir leads. them if necessary.
to fuseholder Check relays for poor
broken. ) contacts.

Power trans- Set tap to correct volt- 6. A-f and If circuits | 6. Faulty r-f stage. | 6. Use signal sabstitu-
former T34 pri- age position. satisfactory but no tion In rf stages
mary tap con- Tighten tap con- output is obtalned (par. 75) to locate
nection incor- nection. when r-f modulated defective stage and
rect or poorly signal is applied to the faulty com-
made. antenna terminals ponent.

2. No receiver output. | 2. Defect exists be- | 2, Use headphones, with and receiver is tuned
With AGC-MAN- tween detector J1-uf capacitor in to this signal.
UAL switch at and a-f output series with one lead, 7. A-f and £ circuits | 7, Faulty vfo oscil- { 7. Test tube V4. Make
AGC, and RF stages. across grid and plate satisfactory but no lator stage V4. tube socket voltage

and resistance tests.

LEVEL meter dips localize  defective signal is applied to
and rises as TUN- stage. Test tube antenna terminals
ING dialisrotated. in this stage, and and receiver 1s tuned
then, if mnecessary, to this signal. Re-
make voltage and ceiver operates nor-
resistance measure- mally when VFO-
ments to locate de- CRYSTAL switch
fective part. is in a CRYSTAL
An alternate method position but not in
is to use signal sub- the VFO position.
stitution in audio 8. A-f and if circuits | 8. Faulty crystal | 8. Test tube V5. Check
) stages (par. 72). satisfactory, but no oscillator stage six erystal positions;
3. Receiver inopera-| 3 Open filament | 3. Replace filament regu- output is obtained V5. if only one does not
tive. CARRIER regulator tube lator tube RS0. when r-f modulated work, replace that
LEVEL meter does RS0, Check rectifior signal is applied to erystal. Make tube
not deflect as re- Fatlure of B+ tube V-8. Remove antenna  terminals socket voltage and
ceiver s tuned. supply. .bottom dust color and when receiver resistance tests.
Disl lamps light. Defect exists be- and check voltage i8 tuned to this
tween antenna across capacitor signal. Receiver
terminal  and C193. If  voltage operates normally
detector stage. is low, or zero, check when VFO CRYS-
for leaky or shorted TAL switch is in
filter ecapacitors VFO position but
C1924A, C192B, not ina CRYSTAL
C193A, and CI193B. position.
See symptoms 4 and 9. A-m signals received | 9. Defective bfo | 9. Test V14and its tusb
5 below. but no beat note ob- stage V14. socket resistances
4. A-f circuit satisfactory | 4, Faulty i-fstage. | 4, Use signal substitu- tained when CW- and voltages. Check
but no receiver out- tion in i stages MODULATION adjustment of BFO
put is obtained (par. 74) to locate signal switch is INJ. control R82;
when medulated, defective stago. Test turned to CW. Beat
455-kc, if signal is tubes and make note heard when i-f
applied through s tube socket voltage c-w signal is applied
Ol-uf (microfarad) and resistance tests. to terminal 1of V11, .
capacitor to the top 10. Reception weak. With | 10, Weak tubes. 10. Check tubes.
stator connection of no signal tuned in, Low plate or Check voltages and
tuning capacitor roaring noise is not screen voltage make resistance
C2A. heard when AUDIO due to shorted checks.
5. A-fcircnit satisfactory, | 5. Faulty 6.455-me | 5. Test tube. Replace GAIN and RF capacitor in
but no receiver out- oscillator V8. 6.455-me  crystal. GAIN-AC controls plate or screen
put is obtained Faulty 2d Use signal substitu- are turned to maxi- return cireuit. .
when  modulated, mixer stage V7. tton in if stages mum setting and Receiver  not Realine receiver.
6-me, i signal is (par.74). Test tube. SELECTIVITY properlyalined.



69. Trouble-Shooting Chart—Continued

69. Trouble-Chooting Chart—Continued

Symptom

|- Probable trouble

Correction

Symptom

- Probable trouble

Correction

11. No control ofga;n._.-;-

12. Reception Qistorted....

13. Noisy and fading re-

veption. .

14, Objectionable hum in

output.

15. Intermittent nolse. ...

16. Oscillation (indicated
by whistle or howl).

17. Sélectivity mot sharp
in any of crystal po-
sition of SELEC-
TIVITY switch,

11. Shorted or leaky
age capacitor.

12. Open _grid - re-

sistor or leaky |.

capacitor in
audio circuits
(especially
when AUDIO
GAIN control
l;tumeq past
2).
13. Faulty gain con-
' trols,
Faulty antenna
cirenit

14, Leaky or open.
filter capaci-
tors in poweér

" supply unit.

Bhorted turns in
power supply |
choke.

Short between
winding and
core in- filter
choke.

15. Delective tube;
resistor, or ca-.

16. Defective tube, |
poor shielding,
interstage
coupling, " or
high-resist-
ance soldered-

17. Defective crys-
tal ot circnit
component.

11, Makeresistance check

of each age capaci-
tor. Replace de-
fective capacitor.

12. Use headset, with

J-uf capacitor in
serfes . with one
lead to localize
faulty stage. Check
grid circuit for pos-
_itive grid voltage.

13. Check for dirty con-

trols R83 and R94.

Check antenns in-
stallations for leak-
age paths to ground
and for loose con-
nections.

14, Check each capacitor

by  disconnecting
positive lead from
-each section and
charging each, then
discharging by
shorting to chassis
with screw driver,
the handle of which
is insulated from
the blade. Capaci-
tors which do not
seem to store suffi-
cient charge, as in-
dicated by size of
discharge spark,
may be faulty.
Check by connect-
ing new equivalent
capacitor for com-
parison.

Check for shorted
turns by measuring
resistance of 161,
Check for open cir-
cuit between filter
choke terminal and
case, If circuit is
not open, replace
choke,

16. With an - insulated

probe, gently tap
and slightly move
all tubes, resistors,

. capacitors, and sol-

dered connections
to locate loose ele-

* mentt in tubes or

loose connections to
any component.

18. Check tubes and

. shunt bypasy ca-
pacitors with ca-
pacitors of equsl
value,

17. Check ecrystal Y8,

Make voltage and
resistance  meas-
urements of filter
circuit.

18. CARRIER LEVEL
tneter does not indi-
cate properly.

(No reading or off-
scale readipgs.)

18. Wrong adjhst-
ment of ME-
TER ZERO
control R87,

Defective tube |

Vi3
Defective meter
Mt

18, Readjust R87,

Check and replace
Via.

Check meter M1 for
open cofls; replace,
if necessary.

70. D-é Resistances of Transformers and Coils

The d-c resistances of the transformer windings
and the coils in the receiver are listed below:

a. Coils and Transformers not in R-F Turrei.

Transformer

o coil Terminals or winding Rm’s"e
T25 and T26_| Primary and secondary_._._ Less than .5
T27 .. Primary 2and 3.____._____ Less than .5
Secondary land 4... .__._| 2
T28 and T29_| Primary and secondary._.__ 2.5
Tertiary 1 and 7_..._.____ Less than .5
T30 . _.._. { Primary__________________ 2.5
Secondary 7and 8._....____ 1
. Secondary 1and 7________. 3
T3l .. Primary and secondary..__.| 2.5
T32 e Primary land 2___________| 10
Secondary 3and 4_.._____. Less than .5
T33.eoa - Terminal 1and 3________ .| .75
Terminal 3and 4____._.___[ 2
T34 _o | Primary 0-volt terminal to-| 2

95-volt terminal. ‘
Primary 0-volt terminal to.| 2.5
105-volt terminal,
| Primary O-volt terminal to | 8
115-volt terminal.
Primary 0-volt terminal to | 3.5
130-volt terminal.
Primary 0-volt terminal to | 8.5
190-volt terminal.
Primary O-volt terminal to | 10
210-volt terminal. '
Primary 0-volt terminal to | 12.5
234-volt terminal.
Primary 0-volt terminal to | 15
260-volt terminal.
Secondary §-volt filament
winding.
Secondary 6.3-volt filament
winding.
Secondary 12-volt filament | 1
winding.
Secondary h-v winding— | 65
measured across winding,
Secondary h-v winding— | 33
center tap to either end.

Less than .5

Less than .5




a. Coils and Transformers not in R-F Turret.

b. D-C Resistancs of Turret Coils— Continued

—Continued (3) Mizxer turret.
Tra;sg%ri{ner Terminals or winding Rgg%]srtr‘;asn)ee Transformer Winding Rfﬁ'if,‘.f’;‘)"e
T35........_| Primary land2_____. ... 200 T3 .. ... Secondary L25_.____._____ 3.5
Secondary 3and 4. .| 5.5 T14. . _____| Secondary L26.___________ 6
Secondary 5and 6. .. 38 T15. ... Secondary L27______._____ 1
Secondary 7and 8._._...___| 35 Ti6_ ... ___ Secondary L28__________ _ Less than .5
Kl ___.___. Across winding__. .. 280 Ti6__ .. ._._| Primary L62______________ 3
L39... . ... Measured across coil__ ... .| 12.3 TI7 ... Secondarv L29_ ___________ Less than .5
L60..._.....| Measured across coil...____| 40 T17 .. Primary L30 . 2.5
Le2.__ . __. Measured across coil_. . 2 Ti7. . . __| Primarv L66___ ___________ 3
L63.__ . ... Measured across coil_______| Less than .5 TIS . . ... Second;‘ry L3l Less than .5
Led4 .. ___. Measured across coil___.___ 2.2 TiS. .. .__.| Primarv L2 . __ 1
L65 .. Measured aeross coil. ....__| 2.2 :
Le6._ . ____ Measured across coil .______ 2
Le7_________ Measured across coil_. .. _. Less than .5 (4) Oscillator turrel measured from grounded
end to tap indicated.
b. D-C Resistance of Turret Coils. rans- | g X tap arid tap Top
(1) Antenna turret.
stan TI9.__|L33 | 2. . __ 45 7
T Resistance
Transformer Winding fgﬁfn‘:l)“ T20 L34 1 ... . 2o 4
- B T21. . |L35 | 5o ... ) S 2
T . Secondary L1_ .. ______ T22___| L36 | Less than .5.| Less than .5_| Less than .5
Ti.... | Primary L2 .. __..._..1 T23_..| L37 | Lessthan 5| . ________ Less than .5
T2 _..... | Secondary I3 . _ . ___.__._ 4 T24_ .| L38 | Less than .5} ___.___._.___ Less than .5
T2 ... Primary L4____________._.} .5 .
T3 Secondary L5 ___ . ..... 1
T3 . ... Primary L6___ ... _. Less than .5 T1. Tuning Control Troubles
T4. ________| Secondary L7._..___.__._.{ Less than .5
T4 ... Primary L8_________....._| Less than .5 a. The couplings connecting the dial drive
Tsoooeann Secondary L9._.._......_. Less than .5 mechanism are held in place by two Allen-head
T5 oo Primary L10__.........- Less than .5 grews per coupling.  If these screws become loose,
T6. .o -_. Secondary L11._ . ________ Less than .5 . . . . .
T Primary L12.._ . ___ Less than .5  the dlgl scale may turn Wlth(?ut turning the tuning
capacitors. Sometimes slight looseness will
cause a jumpy action in the dial. Make sure all
(2) R-f turret. coupling screws are securely tightened.
- R b. Coupling between the BAND SELECTOR
Transformer Winding Resistance shaft and the turret shaft is accomplished by
: e means of a nylon coupling. If the turret should
T Secondary L13._ L 35 bind, the nylorll coupling might crack and there-
T7 oo —_...| PrimaryL14____ ... .- |11 after allow slippage between shafts. Do not
T8 —oo._...| Secondary L15__._.....__.| 6 overtighten the setscrews on this coupling.
T8 .. Primary L16__. . ________. 8
T9 .- Secondary 17+ .. 1 72. Signal Substitution Notes
TO. ... Primary L18_ . . __ . _ 3.5
T10_._. . __| Secondary 19 ... ___ .| Less than .5 a. Signal substitution requires a source of audio,
E‘l’ - ;’”magy 11210;" -eeenieo 305 i, and r-f signals. Use a signal generator which
-~e--o--| Secondary L21 ..o Bess than .5 oy o quce each of the desired signals required
Til_______._| Primary L22__ . _ ._____| Less than .5 . . . . R
Ti2._. | Secondary .23 | Less than .3  iDany Spe"‘ﬁ? signal substitution test.
T12.__......| Primary 1L24.___ . _______|1 5. In addition, a headset or permanent-magnet
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speaker is necessary. Plug the headset -into



PHONES jack J3, or connect the speaker (with
a matching transformer, if necessary) to terminals
of AUDIO OUTPUT terminal strip E4.

c. An analyzer and tube tester are also needed
to isolate the defective part after the faulty stage
has been indicated by signal substitution.

d. In the tests indicated in paragraphs 73, 74,
and 75, ground one side of the signal generator
output to the receiver chassis, and connect the
other side through a capacitor (about .01 pf) to
the receiver point as directed.

e. Note the volume, and listen for serious dis-
tortion from the loudspeaker or headset at the
various points in the signal substitution procedure.
When working back from the output to the input
stages, decrease the output of the signal generator
as much as possible. If possible, compare with a
receiver known to be in good condition.

f. Check the wiring and soldering in each stage
during the procedure.

Caution: Do not remove the shield can of
the tuned unit until the trouble has been traced to
that particular unit. Do not damage the wiring
by pushing it back and forth during inspection.
Be careful to prevent damage to the receiver in
any other way. i

g. Misalinement of one or more stages of the
receiver will cause reduced output. Misaline-
ment of the vio may prevent any output.

h. When trouble is localized in a given stage,
first test the tube if such a test is indicated; then
measure the voltage; and finally, measure the
resistance at the tube socket of the stage.

1. Trouble in a circuit or stage may not cause
changes in voltage and resistance measurements
at the tube socket. The instructions in this
paragraph are merely a guide and should suggest
other procedures, such as voltage and resistance
measurements on individual parts.

j. Remove only one tube at a time when test-
ing. Check the number of the tube, test the
tube, and, if it is not defective, return it to its
proper socket before another tube is removed.

k. At each step, it is assumed that all previous
steps were completed satisfactorily. Isolate and
clear any trouble located before proceeding with
any succeeding steps.

73. A-F Tests

a. Terminal 3 of V17 (Plate of A-F Oulput).
Apply an audio signal through a series capacitor
(approximately .05uf) to terminal 3 of V17,

222926 0—52——5

Listen for the signal in the headset which is
connected to jack J3. The volume will be very
low. If a speaker is connected to the AUDIO
OUTPUT terminal strip, {E4, a low volume
signal should be heard. If no signal is heard,
inspect the leads to transformer T35 and PHONES
jack J3 and terminal strip connections.

b. Terminal 5 of VI7 (Grid of A-F Output).
Place the audio signal on terminal 5 of V17.
Listen for an increased output in the headset
(or the speaker, if used). If the volume does not
show an increase, test tube V17. If no signal
is heard, check resistor R98 and capacitor C4.
Also check the plate and screen grid voltages.

e. Terminal 7 of V16 (Plate of 1st A-F Amplifier).
Introduce the signal at terminal 7 of V16 and
listen for the signal. If there is no signal, coup-
ling capacitor C203 may be open. Check for
an open circuit by paralleling C203 with another
.01-uf capacitor.

d. Terminal 1 of V16 (Grid of 1st A-F Amplifier).
Place the audio signal on terminal 1 of V16 with
AUDIO GAIN control R94 set at 3 or higher.
The volume of the audio output should be in-
creased. If the volume does not show an increase,
test tube V16. If no wignal is heard, check resis-
tors R96, R117, and R97 and capacitors C196
and C194B. Also check the plate voltage.

e. Terminal 8 on 4th 465-KC, I-F Transformer
781. Introduce the audio signal at terminal 3
on the 4th 455-ke, i-f transformer, T31. If no
signal is heard, capacitor C176 or C200 may be
open. Check for an open circuit by paralleling
with another .01-uf capacitor. If a signal is
heard with ANL-OFF switch S3 in the OFF
position, but no signal is heard in the ANL
position, check tube V12.

74. |-F Tests

a. 466-KC I-F Tests.

(1) Control seitings. Set the controls as

follows:

Control Setting
CW-MODULATION____________ MODULATION
AGC-MANUAL___...._.._.____| MANUAL
ANL-OFF___ . ___ OFF
AUDIO GAIN__._______________ MAXIMUM
CRYSTAL PHASING. ... ___ 0
SELECTIVITY ... oo . NORMAL BROAD
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(2) Terminal 6 of V11 (3d 465-ke i-f plate).

Apply a modulated 455-ke signal to pin
5 of V11. The audio modulation note
should be heard in the phones or speaker.
If no sound is heard, check tube V12.
If the test shows the tube to be satis-
factory, return it to its socket. There
may be an open circuit in inductor L55
or Li56, resistor R72 or R70, or a shorted
capacitor, C169, C170, C172, C173, or
C174. If an audio output can be heard
with the ANL-OFF switch, 83, in the
OFF position, but no output can be
heard with switch S3 in the ANL posi-
tion, resistor R71 or R73 may be open.
or capacitor C175 may be shorted.

(3) Terminal 1 of V11 (grid of 8d 465-ke 1. f.).

Inject the modulated signal at the grid
of V11 (terminal 1). The volume of
audio output should increase. If the
volume does not increase, remove tube
Vi1 and test it. If the test shows the
tube to be satisfactory, replace the tube
in the socket. Resistor R66 might be
open. Check voltage and resistance at
the tube socket.

(4) Bfo (V14). Turn off the modulation in

the signal generator, and apply the
unmodulated 455-ke signal to terminal
1 of V11. Set the CW-MODULATION
switch, S5, at CW. An audio beat note
should be heard at the speaker or phones.
Vary the BFO PITCH control, ("183.
and note the change of af.  If no audio
note is heard, remove tube V14 and test
it. If the tube is satisfactory, return
it to its socket and check the voltage
and resistance measurcments.  Capac-
itor. C181 may be open. Parallel it
with another 5-uuf capacitor to check
for an open circuit.

Note. Return switch S5 to the NOD-
ULATION position after the bfo
has been checked. Turn on the
modulation in the signal generator
again.

(5) Terminal 5 of V10 (plate of 2d 455-ke 1. f.).

Inject the modulated 455-ke signal at
the plate (terminal 5 ) of V10 and listen
for an audio output. If no andio is
heard, check for continuity across trans-
former T30 (terminals 2 to 7 and 5 to 6).

(6) Terminal 1 of V10 (grid of 2d 455-ke i. f.).

Inject the modulated 455-kc: signal at
terminal 1 of V10. Set RF GAIN-AC
control R83 to 10. The audio output
volume should be increasad. If there
is no audio output, test tube V10. If
the tube is satisfactory, replace it in its
socket. Resistor R60 may be open.
Check the socket terminals for voltage
and resistance.

(7) Terminal 5 of V9 (plate of 1st 455-kc 1. f.).

Connect the modulated 455-kc signal to
terminal 5 of V9. An audio output
should be heard. If no sound is heard,
check transformer T29 for continuity
(terminals 2 to 7). Capacitor Cl154
may be open. Parallel it with another
33-upf capacitor to check it.

(8) Terminal 1 of V9 (grid of 1st 485-ke 1. f.).

(9

Inject the modulated 455-ke signal at
terminal 1 of V9. The audio output
volume should be increased. [If it is
not, test tube V9. If tube V9 proves
satisfactory, replace it in the socket.
Check resistor R51 to be sure it is not
open. Check tube socket voltages and
resistances. Be sure that the SEND-
RECEIVE switch, 56, is in the RE-
CEIVE position.

Terminal 2 of transformer T28 (input to
1st 458-ke if transformer). Inject the
modulated 455-ke signal at terminal 2
of the 1st 435-ke i-f transformer, T28.
“The audio signal should be heard in the
speaker or phones.  If no signal is heard.
there may be an open primary or secon-
dary coil in transformer T28 or in capaci-
tor C148. Capacitor C147 or (149 may
be shorted, or the coaxial lead from the
i-f switchover relay, K1, may have been
damaged and shorted.

(10) Terminal & of V3 (plate of Ist mirer).

With- the BAND SELECTOR in the
BAND 1, 11, or III position, inject the
modulated 455-ke signal at the plate of
the 1st mixer. The audio signal should
be heard in the phones or speaker. If
no signal is heard, check for continuity
from terminal 5 of V3 through the con-
tacts of realy K1 to terminal 2 of trans-
former T28.

b, 6-MC [-F Tests.
(1) Control settings. Set the controls as fol-

lows:



Control Setting
RECEIVESEND___________.__ RECEIVE
CW-MODULATION . _._ _.____ MODULATION
AGC-MANUAL_._________.__..| MANUAL
ANLOFF___. - OFF
RF GAIN-AC______ - 5
AUDIO GAIN ... 5
SELECTIVITY .. __ NORMAL BROAD
BAND SELECTOR._____._..._- BANDIV, V,or V1

(2) Terminal &6 of VV (plate of 2d mizer).

Inject & modulated 455-kc signal into
terminal 5 of tube V7. An audio output
should be heard in the phones or speaker.
If no audio output is heard, check to see
that relay K1 is actuated. Capacitor
C140 may be shorted out. The coaxial
lead from the plate of V7 to the relay
contacts may be damaged and shorted.

(3) Terminal 7 of V7 (signal grid of 2d mizer).

Reset the signal generator to produce a
6-mc r-f output modulated with an audio
frequency. Inject this modulated 6-mec
signal (still through a series .05-uf capac-
itor) into terminal 7 of tube V7. An
audio output should be heard. If it is
not, test tubes V7 and V8 (one at a time
to prevent accidentally interchanging the
types). Return each tube to its socket
if it proves satisfactory. Check that the
6.455-mc crystal fits snugly in its socket.
Check for an open resistor, R104, R43,
R45, R46, or R106, or open capacitor
Ci144. Check for a shorted capacitor,

C134, Ci139, Ci41, Ci45, or C207.

Check the voltages and resistances at
the tube sockets for.V7 and V8.

(4) Terminal 5 of V6 (plate of 6-me i-f). In-

)

ject the modulated 6-mc signal into term-
inal 5 of tube V6. The audio signal
should be heard in the phones or speaker.
If no signal is heard, check capacitor.
C133 for a short circuit and the primary
and secondary coils of transformer T26
for open circuits.

Terminal 1 of V6 (grid of 6-me 4. f.).
Inject the modulated 6-mc signal to the
grid of V6. An increase in the audio
output volume should be noticed. If no
audio output is heard, remove and test
tube V6. If tube V6 is satisfactory
replace it in the socket. Check for an
open resistor, R114 or R39, or a shorted

capacitor, C132 or C212. Check volt-
ages and resistances at the tube socket
of V6.

(6) Terminal 1 of T25 (input of 18t 6-me if

transformer). Inject the modulated 6-mc
signal at terminal 1 of transformer T25.
If no audio signal is heard in the phones
or speaker, check for an open coil, 140
or L41, in transformer T25 or a shorted .
capacitor, C128 or C129. Capacitor
C113 may be open. The coaxial lead
from the plate of the 1st mixer, V3 to the
contacts of relay K1 may be damaged
and shorted.

(7) Terminal & of V8 (plate of 1st mizer).
* Inject the modulated 6-mc signal at the

plate of the 1st mixer. An audio signal
should be heard in the phones or speaker.
If no audio signal is heard, see whether
there is continuity through the contacts
of relay K1.

75. R-f Tests.

a. Terminal 7 of V8 (Signal Grid of 1st Mizer).
(1) Vfo operation. Set up the signal generator

to produce a modulated r-f signal within
the range of the receiver (540 ke to 54
me). Using the BAND SELECTOR
and the TUNING control, tune the
receiver to the selected signal. Set the
VFO CRYSTAL switch, S2, in the VFO
position. An audio output should be
heard in the phones or speaker. If no
audio output is heard, test tubes V3 and
V4. Remove, test, and replace one tube
at a time to prevent interchanging the
tubes during replacement. If the tubes
are satisfactory, replace them in their
sockets. Check for an open circuit in
resistor R18, R19, R21, or R22, or in
capacitor C80, C81, or C118. Check
tube socket voltages and resistances for
tubes V3 and V4. If the vfo does not
appear to be functioning, test by apply-
ing to terminal 1 of V3 the unmodulated
output of a second signal generator
tuned to the incoming rf from the first
signal generator plus the i. . in use
(455-ke 1. f. used below 7 me, or 6-mc
i. f. used above 7 mc). If an audio out-
put is now heard, the vio stage, V4 is
not functioning. To c¢heck the vfo
further, tune the receiver and signal
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generator to one of the six frequencies
specified for crystal operation; set
the VFO CRYSTAL switch, S2, in
the corresponding crystal position; an
audio output now identifies a nonfunc-
tioning vfo.

(2) Crystal operation. Select a modulated
r-f signal with the signal generator to
match the frequency for which any
crystal channel has been assigned. Set
the VFO CRYSTAL switch, S2, in the
position corresponding to the channel
selected. An audio output should be
heard in the phones or speaker. if no
audio output is heard, check the oper-
ation of the crystal oscillator, V5, by
setting the VFO CRYSTAL switch, S2,
in the VFO position ; an audio output now
indicates malfunctioning of the crystal
oscillator, V5. Remove and test tube
V5. If it proves satisfactory, replace it
in the socket. Check the crystal socket
for loose connections. Check for shorted
capacitor C125, open resistor R32, open
choke coil Li64, or open capacitor C119.
Check tube socket voltages and resis-
tances.

b. Terminal 5 of V2 (Plate of 2d R-F). Use
either the VFO position or a CRYSTAL position
for switch S2. Set the modulated r-f output of the
signal generator at the frequency to which the re-
ceiver is tuned. Set the RF. GAIN-AC and
AUDIO GAIN controls both at 3. Inject the
output of the signal generator at terminal 5 of V2.
The audio modulation should be heard in the
phones or speaker. If no output is heard, check
for an open coupling capacitor in the mixer trans-
former in use or a shorted capacitor, C52.

¢. Terminal 1 of V2 (Grid of 2d R-F). Inject
the modulated r-f signal into terminal 1 of V2.
The audio volume should be increased noticeably
in the phones or speaker. If there is no audio
output, remove tube V2 and test it. If the tube is
satisfactory, return it to the socket and check the
tube socket voltages and resistances. Retune the
signal generator and the receiver to a signal in
another band if the mixer transformer appears to
be defective.

d. Terminal & of V1 (Plate of 1st B-F). Inject
the signal at the plate of V1. The audio modula-
tion should be heard in the phones or speaker.
If no audio is heard, check for a shorted capacitor,
C25 or C1B, or for poor contact at the turret con-
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nections. Other checks will suggest .themselves
according to which r-f transformer is in use.

e. Terminal 1 of V1 (Grid of 1st R-F). Inject
the modulated r-f signal at the grid of the 1st r-f
tube, V1. The audio modulation should appear
with an increased volume in the phones or speaker
If there is no audio output, remove and test tube
V1. If the tube is satisfactory, return it to the
socket. Check voltages and resistances at the
tube socket. If the tests show the receiver to be
satisfactory at this point, but the receiver still
will not operate with the normal antenna input,
check the antenna and lead-in cable. Check the
turret contacts and transformer coils in use.

76. Stage Gain Charts

g. General. Stage gain measurements allow a
check on how much amplification is occurring in
each amplifier of the receiver. In trouble shoot-
ing, the measurements serve to locate the defective
stage. The signal voltages injected by the signal
generator will provide a voltage across the de-
tector diode load resistor, R107, for the output
measurement. The voltage across resistor R107
is kept constant by varying the signal generator
output to establish this condition. As the signal
generator is moved from each test point toward the
antenna terminals, the input signal becomes small-
er in amplitude, thereby indicating more ampli-
fication and providing a means of gain measure-
ment. The a-f stage gains are measured by the
amount of power developed in a 600-ohm load
placed across the 600-ohm AUDIO OUTPUT
terminals 1 and 5 (2 and 4 tied together). The
front panel controls are in the following positions
for stage gain measurement unless otherwise
specified :

Control Position
BAND SELECTOR__________ BAND 1.
TUNING.___ ... Low frequency end of
dial.
ANT ADJ_______ . Peaked for measure-

ment through anten-
na terminals.

ANL-OFF__________ .. ... OFF.
AGC-MANUAL..____ .. __ MANTUAL.
CW-MODULATION __________ MODULATION.
RECEIVESSEND____________ RECEIVE.

RF GAIN-AC______________ . MAXIMUM.
BFO PITCH. .. _________ . 0.

CRYSTAL PHASING. _______ 0.
SELECTIVITY _.___.________. NORMAL MED.
VFO CRYSTAL__________.._ VFO.
CRYSTAL VERNIER_ _______ Mid-position.
AUDIO GAIN_________._____. Maximum.




b. Audio Gain Chart.

» Output watts
Signal generator | Inpuzi‘;%"nm' 'w}(?l‘t):;ge (seoo'i‘ngsa)ry of Sg;".fle
|
400 cps. ... Pin 5 V17__{ 7 1 3.5
400 cps_ .- __ Pin 1 V16._._ .3 1 23.3
¢. Detector sensitivity.
Output
Signal generator Input connection vl(ﬁ‘t’}lag"e 'z:'f‘t:r(s%?
T35
455 ke modulated | Pin 2 of V12 2 .6
30% at 400 cps. through  .1-pf
capacitor.
d. 3d 4656-KC I-F Stage Gain Chart (Audio
Gain Maximum).
Output
Signal generator Inpu:i(c](l)lnnec- Input voltage ;gr]zg s;'i%e
R107°
455 ke modu- | Pin 1 of | 30,000 micro- |.._.__ *
lated. V1il1. volts.
309% at 400 |__________ 300,000 micro-|_____. 33
cps. volts.

*30,000 pv input produces .6 watt at output. 300,000 xv (produces more
than required output (2 watts)). Therefore, AUDIO GAIN must be
reduced to give 2 watts (undistorted power).

e. 2d and 1st 455-KC I-F Stage Gain Chart.
The output voltage is measured across detector
load resistor R107. The SELECTIVITY control
has an effect on the gain of the 1st and 2d 455-ke
i-f stages; therefore, gains are listed for all six
positions.

Signal generator output connection
455 ke un- | 455 kc un- | 455 ke un-
modulated | modulated modulated
Position of SELECTIVITY control |y/8,Pin L of | 16 Dt of o
a .0laf. a 0luf. a 0luf.
Microvolts | Microvolts | Microvolts
input input input
CRYSTAL SHARP________ 18, 000 720 100
CRYSTAL MED__._______ 21, 000 800 240
CRYSTAL BROAD_______ 32, 000 1200 130
NORMAL SHARP._______ 22, 000 3200 930
NORMAL MED__________ 20, 000 4300 750
NORMAL BROAD. ... __ 30, 000 3200 700

Note. The above input voltages are those needed to maintain 10 volts
d-c across the detector.

J. 2d Muizer Stage Gain. The gain of the 6-mc
1-f and the 2d mixer, V7, is measured on BAND
IV with NORMAL MED selectivity. TUNING

1s set to 7 mec.

L)
]

iore. | OUtPUE
Signal generator Input connection 1\3(1)%3 vggggses
input R107
455 ke unmodulated] Terminal No. 7 on | 1000 10
T26 through a
01uf.
6 mc unmodulated_| Terminal No. 7 on | 1500 10
T26 through a
01uf.
6 mc¢ unmodulated_{ Pin 1 of V6 through 170 10
a 0l1uf.
6 mc unmodulated_| Pin 7 of V3 through 120 10
a .0luf.
g. 1st Mizer and R-F Stage Gains. The BAND

SELECTOR is set to the desired band. Measure-
ments made at antenna terminals require the ANT
ADJ control to be peaked. Apply signals to the
antenna terminals on A and G (ground) with the
other A terminal connected to G.

b

Signal generator connection
Antenna

terminals | 1strf. 2d rf.

through a |Pin 1 of V1{Pin 1 of V2| 1st mixer Pin 7 of V3
Band Freq. 100-ohm | through | through through .01 uf,
(mc) dummy 01 uf, 01 pf.
load
Voltage
Microvolts input ACross
R107

.57 3 15 170 920 10
I_____ 1.24 3 40 180 1300 10
.9 3| *NM | *NM | *NM 10
1. 35 1.5 12 310 750 10
Im____ 2.9 2 25 250 1000 10
2.1 3| *NM | *NM | *NM 10
3.2 3 15 250 700 10
] § § B 6.8 3 20 160 900 10
5 5| *\XM | *NM | *NM 10
7.3 4 16 80 135 10
IVo___|{ 13.3 3 13 45 120 10
10. 8 3| *NM | *NM | *NM 10
v 14. 5 4 13 60 140 10
'''' 28 2.5 9 35 115 10
VI.___| *NM | *NM | *NM | *NM | *NM *NM

*No measurements taken.
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Figure 31. Radio Receiver R-274/FRR, chassis, top view.
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Figure 32. Radio Receiver R—274/FRR, r-f chassis, bottom view.
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Figure 33. Radio Receiver R—274/FRR, i-f and audio chassis, bottom view.
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Figure 84. Radio Receiver R—274/FRR, 2d mixer and 6.455-mc oscillctor, bottom view.
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Figure 35.

Radio Receiver R-274/FRR, voltage and resistance measurements.
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Figure 36. Radio Receiver R-274/FRE, resistor-capacitor board, location diagram.
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Section II.

77. Replacement of Parts

a. Little explanation is necessary for the re-
moval of most parts. However, there are some
parts which require a special removal and replace-
ment procedure. Be careful in handling the
miniature tubes to prevent bending the base pins.
If the pins become bent and a pin straightener
is available, straighten the pins before reinserting
the tubes in their sockets. The crystals are
held in place either by spring clips or by a spring-
loaded retaining plate. Two screws hold down
the retaining plate of the crystal oscillator crystals.
A sliding panel on the top dust cover provides
access to-this retaining plate.

b. The top dust cover is held in place by flat
springs. Remove the cover by pulling it to the
rear about an inch to release the springs and
lifting it upward to take it from the receiver.
The bottom cover is fastened by 27 No. 6-32
binder head screws. All screws must be removed
in order to remove the cover. The rear dust
cover is removed by releasing the Dzus fasteners.

¢. The front panel must be removed for some
repairs. The correct removal procedure is as
follows:

(1) Remove all knobs with a special Allen
type wrench provided.

(2) Remove all switch nuts and also PHONES
jack J3 nut.

(3) Disconnect CARRIER LEVEL meter
M1by removing the terminal nuts. Leave
meter fastened to panel.

(4) Unsolder dial lamp socket leads.

(5) Loosen the dial mask gear coupling.

(6) Loosen the two setscrews on the front end
of the coupling to the turret shaft.

(7) Loosen setscrews on capacitor C22 cou-
pling to allow removal of the shaft.

(8) Remove all front panel screws.

(9) Pull the front panel away from the
chassis.

d. Capacitors C183, C125, C161, and C22 are
all removed in the same manner: Unsolder the
connecting leads and remove the knob. Loosen
the shaft coupling setscrews. Remove the mount-
ing nut or screws. Move the capacitor away from
its mounting to remove it from the chassis.

e. The crystal oscillator gang switch, S2, is
removed by unsoldering the connecting wires and

68

REPAIRS

removing the knob, and then completely unscrew-
ing the shaft bushing nut. Slide ; the switch
toward the rear of the chassis.

78. Disassembly of Complex Parts

This paragraph contains the procedures to be
followed for removing the tuning gang capacitors,
dial-drive mechanism, r-f turret, selectivity gang
switch, second mixer, and 6-mec oscillator sub-
chassis. Follow these procedures carefully; other-
wise, damage to some parts may result.

a. Tuning Gang Capacitors (fig. 31). First, re-
move capacitors C1A and C1B (I1st and 2d r-f
sections). Disconnect the leads and ground straps.
Loosen the two setscrews on the rear end of the
shaft coupling with the Allen wrench supplied
with the receiver. Next, remove the three chassis-
mounting screws and slide the gang to the rear.
It may now be taken from the chassis. To replace,
reverse the above procedure. The coupling re-
maining on the end of capacitor C2A (mixer sec-
tion) shaft is also a disk mounting for counter-
balance weights. Capacitors C2A and C2B are
removed in the same manner as capacitors C1A
and C1B.

b. Dial-Drive Mechanism (figs. 10 and 12). To
remove the dial-drive mechanism, it is necessary
to remove the top and bottom covers and the
front panel. The dial-drive assembly is removed
as follows:

(1) Remove the springs from the coupling
between the tuning gang capacitor shaft
and dial-drive mechanism.

(2) Remove the dial pointer and dials.

(3) Remove the three screws which hold the
dial drive to the chassis. Openings in
the front plate are provided to gau*
access to these screws.

(4) Slide the drive forward and upward,
pulling away from the chassis.

(5) To replace the assembly, reverse the above
steps. Do not use too much force on any
of the shafts. Forcing may result in
bending the component parts. The dial-
drive mechanism requires special adjust-
ment to assure alinement of the dial scale
with the tuning gang. See paragraph
80b for the instructions.



¢. Selectivity Switch (fig. 33). Selectivity switch
81 is disassembled from the bottom of the chas-
sis ‘as follows:

(1) Remove the top and bottom dust covers.

(2) Disconnect all the leads to the switch gang
terminal.

(3) Remove the four screws which hold the
terminal board through which the shaft
Ppasses.

(4) Remove the nut on the shaft mounting
bushing by wusing a ¥-inch open-end
wrench.

(5) Remove the screws in the bracket. which
hold the rear end of the switch to chassis.
This is done by unscrewing the two No.
6-32 screws from the top of the chassis.
Leave the bracket fastened to the switch.

(6) Slide the switch toward the rear of the
chassis and lift it out. Use caution to
prevent breakage of other components.

(7) Replace the switch by reversing the above
steps. Be careful not to break the leads.

d. Second Mixer and 6.465- MC Oscillator Chassis
(fig. 34). All the components of the 2d mixer and
6.455-mc oscillator are mounted on a subchassis
located at the rear of the i-f section of the main
chassis. A cut-out on the rear makes voltage and
resistance measurements possible. Remove the
subchassis in the following manner:

(1) Disconnect the 2d mixer plate coaxial
cable, relay, and disconnect the lead at
the 6-mc transformer (T26) (fig. 31),
terminal 7. Also, unsolder the ground
connection. Use a small soldering iron, if
possible, to prevent melting of the cable
dielectric.

(2) Unsolder the three leads to the feed-
through capacitors C209, C210, and C211
(fig. 34).

(3) Remove the four No. 8-32 screws from the
edge of the subchassis.

(4) Slide the subchassis upward and, at the
same time, feed the coaxial cables through
the holes.

(5) Replace the subchassis by reversing the
above procedure.

" €. R-F Turret (fig. 32). The removal of the tur-
ret from the chassis is easily accomplished by two
men. Take out sll the individual coil sections
before removing the turret ; this will prevent serious
damage to these sections. The turret is fastened
to a shaft at the front and rear, Remove the
turret from the chassis as follows:

Note. By taking off the side panel adjacent to the tur
ret, removal of the turret will be made easier; however,
this is not necessary.

(1) Loosen the two setscrews on the dial
mask drive gear which is fastened on the
extension shaft near the front panel..

(2) Loosen all the setscrews on the nylon
shaft coupling.

(3) Pull the knob and extension shaft out
from the front panel.

(4) Loosen the end play adjustment nut on
the shaft bushing (unscrew toward the
front of the chassis).

(5) Rotate the turret by hand until it is
possible to loosen the two holding steel
screws at each end of the turret shaft.
Remove these screws.

(6) While one man holds the turret to pre-
vent the stationary contacts from being
bent or broken, the second man should
tap the shaft until it protrudes from the
back of the chassis. The detent spring
will have a tendency to push the turret
away from the chassis. The turret
should be held in the normal position
until the shaft is completely removed
from the back of the chassis.

(7) Lift the turret from the chassis, taking
care not to bump it againgt any of the
chassis components.

f. B-F Turret Reassembly. Carefully replace
the turret as follows: ‘

(1) Hold the turret in its normal position, and
insert the shaft. Pressure must be ex-
erted on the forward part to depress the
detent spring so that the shaft will pass
through the bushing.

(2) Insert and tighten the two steel screws at
each end of the turret.

(3) The turret should have very little end-
play when the adjustment nut is brought
close to the detent plate.

(4) Slip the nylon coupling on the shaft and .
tighten the two rear setscrews.

(5) Hold the dial mask drive gear in place
while the extension shaft is inserted
through the front panel into the coupling.

(6) Tighten the setscrews on the dial mask
drive gear. '

(7) Contact centering is explained in para-
graph 80, and adjustment of dial mask is
explained in paragraph 81.
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79. Refinishing

Instructions for refinishing badly marred panels
are given in TM 9-2851. A quick-drying
grey lacquer, matching the original finish, is
recommended.

80. Mechanical Adjustments

a. Adjustment of Tuning Dial Clutch. The
clutch is located inside the TUNING dial knob.
Remove the snap-on cap, using a knife or a thin-
blade screw driver. Tighten or loosen the self-
locking nut to adjust the spring tension. Do not
adjust for too much friction, since this clutch pro-
tects the dial-drive mechanism by slipping when
the gears jam.

Caution: Undue pressure on the dial-drive
shaft can distort the shaft or gears.

b. Setting Dial Scale With Tuning Gang. The
dial scale must be set to read the correct frequency
as the tuning gang tunes the receiver. Turn the
TUNING knob counterclockwise until it hits the
stop (reference lines on the dial should be under the
pointer). In this position, a space of .062 inch
should separate the bar on top of the stator plates
and the fiber strip across the rotor plates. If the
space is not correct, it should be adjusted as follows:

(1) Loosen the setscrews on the front section
of the tuning gang shaft coupling.

(2) Place a .062-inch gage between the stator
and rotor plate stops, and move the rotor
to cause a tight fit for the gage.

(3) Tighten the coupling setscrews.

Caution: Do not use undue force on the dial
mechanism or tuning gang shafts; this could cause
distortion of the shafts or gears.

¢. Centering of Turret Contacts. The turret
contacts touch the stationary contacts when the
turret is stopped in any one of the six positions.
The purpose of the detent is to stop the turret
contacts in the center area of the fixed contacts.
The detent spring may be slid back or forward to
achieve this position of the contacts. Loosen the
two screws that hold the spring, and, with the
detent roller in a notch, turn the turret until the
contacts are in perfect alinement; then tighten
the screws. If too much or too little turret shaft
end-play is encountered, adjust the shaft bushing
nut for more or less clearance between the nut
and detent plate.

81. Adjustment of Dial Mask

The band number and mask opening should be
centered horizontally when the turret is in a detent
position. Ajdustment may be made in the follow-
ing manner if the mask is not set correctly.

a. Loosen the two Allen-head setscrews on the
dial mask drive gear (located on the bottom of the
chassis on the front panel and of the turrent
extension shaft).

b. Place the turret in a detent position.

¢. Turn the dial mask drive gear until the dial
mask is positioned correctly.

d. Retighten the drive gear setscrews.

e. A small circular plate located directly under
the TUNING knob is the positioning guide for
the dial mask idler gear. If the mask binds or
does not operate smoothly, the idler gear may need
adjustment, Slightly loosen the three screws on
the circular plate, and move the plate until satis-
factory operation is obtained. Retighten the
screws to secure the plate in this position.

Section lll. ALINEMENT AND ADJUSTMENT PROCEDURES

.89. Test Equipment Required for Alinement

a. Signal Generator. The signal generator re-
quired for alinement must cover a frequency range
of from 450 ke to 55 me, unless more than one
generator is used. It should be possible to modu-
late it 30 percent with an af of 400 cps with either
an external or internal a-f oscillator. The output
must be continuously variable from zero to .5 volt
(500,000 uv) with a low impedance connection
(50 ohms or less).

b. Output Meter. A visual indication of the
receiver output signal is necessary for alinement.
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A power output meter provides this indication,
and also supplies the proper 600-ohm load across
the secondary of audio output transformer T35.
Power Output Meter TS-585(*)/U is satisfactory
for this purpose. Terminals 2 and 4 on E4 should
be shorted together, and the meter should be con-
nected to terminals 1 and 5. Set the meter to read
approximately 50 mw at % or % scale. An alter-
nate method of indicating the output is by the use
of an a-c reading output meter, such as Multi-
meter TS-352(*)/U. For this method, a 600-ohm
load resistor must be connected in place of the



power output meter. The a-c output meter is
connected across the resistor and the 10-volt scale
is used. The signal generator should be turned
up to indicate 5 or 6 volts input to the meter.
This represents approximately 50 mw output.

¢. Headset and Speaker. When alinement of the
bfo is made, either a speaker or headset is used to
listen to the beat frequencies to determine when
anullis approached. The headset may be plugged
into the PHONES jack (J-3) provided on the
front panel. A speaker can be connected to the
AUDIO OUTPUT terminals (E—4) on the rear of
the receiver. Short terminals 2 and 4 together
and connect the speaker to terminals 1 and 5.

d. Frequency Meter. Very accurate h-f oscilla-
tor settings may be made by the use of a frequency
meter in conjunction with the signal generator.
A frequency meter such as frequency meter set
SCR-211 of Frequency Meter TS-174(*)/U, is
satisfactory to use as a frequency standard with
the signal generator.

e. Alinement Tool. A standard fiber or phenolic
alinement tool with a screw-driver end may be
used for most of the circuit adjustments. The
top of some of the i-f transformer coils have a
larger hollow-screw adjustment. These may be
adjusted with a screw driver with a suitable size
blade. Use a phenolic rod for the bottom slug
adjustment when going through top adjusting
SCrew.

83. Alinement Procedures

a. If the instructions contained in this para-
graph are followed, complete alinement may be
made from the top of the receiver. To accom-
plish this, the receiver must be removed from its
mounting (rack, case, etc.). -Remove the top dust
cover by sliding it to the rear of the chassis and
lifting it off. Refer to figures 38 and 39 for
location of the necessary alinement adjustments.
Be careful in making these adjustments; damage
to the cores of the coils can result if adjustments
are forced past their limits. To make some of the

(1) SELECTIVITY (S1) . ____ e
(2) RECEIVE-SEND (86)_ . ________ . ________
(3) CW-MODULATION (S5) o
(9 AGC-MANUAL (S84 - ...
(3) ANL-OFF (83) oo
(6) BAND SELECTOR.________ e
(7) VFO CRYSTAL (S82) oo
(8) AUDIO GAIN (R94)____ .
(9) CRYSTAL PHASING (C161) . ___ .. . ______
(10) BFO PITCH (C183) - - oo

adjustments it will be necessary to use a long
insulated type screw driver tool. It is recom-
mended that the alinement be made in the order
given; otherwise, false readihgs or unsatisfactory
alinement may result. Allow about 15 or 20
minutes for the receiver and test equipment to
warm up prior to alinement. In connecting the
r-f signal generator to the antenna input terminal
E1, the output impedance of the signal generator
must be known. This is required because it is
imperative that the dummy load, incleding the
series resistance of the signal generator, be exactly
100 ohms (example: signal generator impedance
50 ohms, plus dummy antenna 50 ohms, equal
100 ohms). A very low output impedance of the
signal generator, about .75 to 1 ohm, is best suited
for alinement of this receiver. Always begin by
feeding a signal into the receiver using a small
signal to start with and then increasing it after an
indication is seen on the output meter. This will
prevent either overloading the receiver or damage
to the output meter. As the adjustments are
peaked, sufficient output may be obtained to
move the meter needle off scale. Reduce the
output from the signal generator or damage to the
meter may result. Normally, a center-scale read-
ing on the meter is preferred for a relerence setting.
Since the receiver is very sensitive, any electrical
interference in the immediate vicinity may cause
erratic signal indication when alinement is being
made. If this is the case, alinement should be
made in a well-shielded grounded room, such as a
standard screen room wused for radio testing
purposes. The construction of the i-f trans-
formers is such that both the top and bottom
tuning slugs may be adjusted from the top of the
shield can. The top slug adjustments require a
wide-blade screw driver. The bottom requires a
phenolic rod which is narrow enough to fit through
the hole in the top adjustment. The bottom
adjustment is the primary on all the transformers,
while the secondary is the top adjustment.

b. Set the front panel controls to the following
positions before attempting to aline the receiver:

--- NORMAL SHARP.

--- RECEIVE.

_._. MODULATION.

--.- MANUAL.

_._ OFF.

_.. BAND 1.

.- VFO.

- Approx1mate1y half clockwise rotation.
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(11) TUNING (Cland C2) - oo
(12) RF GAIN-AC (R83, 87)__ e
(18) ANT ADJ .

Note. Any changes in the above settings will be given in the particular procedure requiring those changes.

Lowest frequency indicated on tuning dial.
Full clockwise rotation.
As required.

SECONDARY
(oUTSIDE ADJUSTMENT)

ENLARGED VIEW OF
DUAL ADJUSTMENTS

PRIMARY
(INSIDE ADJUSTMENT)
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The alinement is made with the signal generator
connected at the first mixer grid. The adjust-
ments are made, starting from the second detector
and working toward the 2d mixer.
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Figure 38. Radio Receiver B-274/FRR, i-f stage alinement diagram.

84. |-f Alinement Procedure

If

Caution: The 455-kc i stage alinement is

necessary before any other alinement is attempted.

this alinement is not performed correctly, all the

alinement thereafter will be in error, and the
receiver will have to be completely realined before
calibration and operation will be correct



a. 466-KC I-F Alinement Chart.

+ Adjust for
Band Signal C "
selector | generator LLload y signal n(’i;x“{:,‘;ﬁm
is set to frequency generator to order)
BAND I | 455 ke (400 | 600ohm  load | Stator C2A | L56, L55, L53,

esp, mod- across termi- mixer grid L52, L50,
ulation nals 1 and 5.of circuit V3 149, 147,
30%). E4. Also con- (top of and L46.
nect 2 and 4 chassis).
together.

b. I-F Output Alinement. After the 455-ke i-f
alinement is complete, the 455-ke i-f output should
be alined. Connect a 72-ohm coaxial cable with a
connector to jack J2. Place a 72-ohm terminating
resistor across the open end of the cable. Connect
8 sensitive a-c type vtvm (vacuum-tube volt-
meter) across the resistor. Apply a 455-ke signal
as was used for the 455-ke i-f alinement; do not
use modulation. Set the signal generator to give
a reading on the meter of from .1 to .2 volt. Tune
L57 for a maximum reading on the meter. Do not
allow the output to go above .25 volt, since this
may overload the i-f system, thereby making the
adjustment of L57 sluggish and inaccurate. An
alternate method of correctly alining the i-f output
without the use of a sensitive a-¢ vtvm is accom-
plished as follows:

(1) Place the AGC-MANUAL switch to the
AGC position.

(2) Apply a strong 455-kc signal (approxi-
mately 10,000 uv) to the first mixer grid.

(3) Adjust L57 for a maximum indication on
the CARRIER LEVEL meter.

¢. Bfo Alinement.

(1) Connect a speaker or headset to the
receiver. _

(2) Change CW-MODULATION switch, S5,
to the CW position.

(3) Set BFO PITCH control, C183, to 0.

(4) Apply a 455-kc signal as was used for the
455-ke i-f alinement.

(5) If an audio note is heard, tune 1.59 until a
zero beat is obtained.

(6) Check the bfo by turning BFO PITCH
control, C183, in either direction. An
audio note which changeés frequency
with rotation should be heard each side
of the zero mark if the bfo is correctly
alined.

(7) Turn the BFO INJ. control, R82, located
on the rear of the chassis, to its normal
setting.

222926 0—52——6

capacitor) (fig. 43).

d. Adjustment of I-F Bandwidth in Crystal
Position. Ordinarily, it should not be necessary
to adjust the bandwidth of the 455-kc i-f stages
(fig. 41). However, if adjustment is necessary,
care must be taken because'it is a very tedious
operation. The adjustment consists of sefting
three capacitors (C162, C163, and C164) which
are used when the SELECTIVITY switch is in
one of the CRYSTAL positions. The correct
procedure is as follows:

(1) Set the ANL-OFF switch to ANL,

(2) Connect a d-c vtvin from either terminal
on the ANL-OFF switch to ground (on
top of chassis).

(3) Apply a 455-kc unmodulated signal.
Adjust the amplitude to about -+10
volts on the vtvm.

(4) Adjust signal generator frequency to
give 5 volts on each side of maximum,
and note difference frequency on signal
generator. (The signal generator must
have a vernier, or a frequency mete.
must be used to select these points.)

(5) Adjust the proper capacitor and note
bandwidth. Repeat until the 6-db down
bandwidth is as follows:

CRYSTAL SHARP (C162)—between 170

and 230 cps.
CRYSTAL MED (C163)—between 425 and
575 cps. N ’

CRYSTAL BROAD (C164)—between 1,200
and 1,500 cps.

e. 6-MC I-F Alinement. Place the BAND
SELECTOR switch in the BAND 1V position.
The 6,455-mc oscillator, V8, must be oscillating
before the 6-mc i-f alinement can be made. " To
check this, place a d-¢ vtvimm from ground (chassis)
to the junction of R106 and C211 (feedthrough
Approximately minus 1 volt
should be read on the meter when the stage is
oscillating. If no voltage is present, T27 should
be tuned. Unscrew the core until the circuit falls
ouf, of oscillation. Now screw the core in until
the circuit just starts oscillating again, then turn
in another one-quarter turn from this position to
insure stable oscillation.

Jf. 6-MC Alinement Chart. In making the
6-mc alinement, you should first determine whether
the 455-kc i-f stages are functioning properly. If
they do not appear to be operating properly,
realine them according to the instructions in the
preceding paragraph. Make sure that the BAND
SELLECTOR is set to BAND IV, which is the
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lowest double-superheterodyne band. Tune C140
first, since this is a coaxial cable compensator.
Then work from the output end of the 6-mec stages
toward the 1st mixer.

86. R-F Turret Alinement Chart

Figure 39 shows the location and la'yout view
of the turret r-f adjustments. In making the r-f
alinement, the signal generator and; the receiver

) TUNING dial are set to the desired frequency as
BAND SE- | goneta- e iomal | Adjust for max- indicated in the alinement chart. First, vary the
LECTOR | tor fre- D‘f;;]an’ gggg%:ltg;li] imum (in given . . ’ : .
issetto | anency ge order) oscillator 1-f (low-frequency) adjustment which is
me, . . . .
a core in the coil. After the adjustment is peaked,
BAND IV |6 600-ohm load | Stator C24 | Clo, L3, Lez,  continue down the turret (thls is down each. col-
(TUNING across termi- | mixer grid | L4l, aund L40. umn on the chart) and adjust all the 1-f adjust-
switch set to nals 1 and $ cireuit V3. : s
Tow end of of B4 with 2 ments in order from the mixer to the antenqa.
band). and 4 shorted. After the 1f end of each band is tuned, the dial
and signal generator should be set to the high end
I )14 m o b4 p 24
M o ® ® ® ® ® ®
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Figure 39. Radio Receiver R—-274/FRR, r-f stage alinement dz:agram.

85. R-F Alinement

Connect one terminal A of antenna terminal
strip E1 to ground. Connect the signal generator
through a 100-ohm dummy antenna from ground
to the other terminal A of E1. It may be neces-
sary to repeat the alinement adjustments several
times.

Note. The 100-ohm dummy antenna should include the
generator impedance
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of the band and the correct adjustments peaked
at that end. It may be necessary to readjust the
band at both ends several times before the aline-
ment at either end will not affect the alinement at
the opposite end of any band. The h-f ends of
BANDS 1, II, and III do not have trimmers.
Therefore, in order to get a maximum indication,
the ANT ADJ control on the front panel must be
tuned. Do not disturb any other adjustments on
the turret; these are factory-set trimmers and pad-
ders to compensate for production tolerances.



End of band

BAND NO.. e e e e I II 111 Iv ' VI
Tuning frequenc {Low _________ 570 ke 1.35 mc 3.20 mc 7.30 me |[% 14.5 me ' 29.0 me
g Irequeney - - ----------- High_________ 1.24 me 29me| 68 mc| 13.3me| 28.0me 54.0 mec
Signal zenerator frequenc {Low _________ 570 ke | 1.35 me 3.2 me 7.3me | 14.5 me 29. me
gnat g quency - - - -- High ... ___ 1.24 me 2.9 me 6.8me | 13.3 me 28. me 54. me
Oscillator adjustments to be {Low _________ L33 L34 L35 L36 L37 L38
peaked. High_________ C85 91 co7 C104 C109 Cl15
1st mixer adjustments to be {Low _________ 125 126 L27 L28 1.29 L31
peaked. High_______._ C53 C57 C61 C66 crl C75
. Low________._ L13 L15 L17 L19 L21 123
R-f adjustments to be peaked....- {High___ . C26 €30 C35 C39 C42 C16
. Low. . - ___ L1 L3 L5 L7 L9 Li1
Antenna adjustments to be peaked- { High* oo oo Ci3 C16 C19

]

*On BANDS I, IT, and ITT, no adjustments are to be made.

Note. Oscillator adjustments are peaked above the
signal frequency. The second harmonic of the hfo
(high-frequency oscillator) is used on BAND VI

87. CARRIER LEVEL Meter Adjustment

CARRIER LEVEL meter M1 must be adjusted
under certain conditions to allow a fairly accurate
reading to be obtained as far as measurement of
received signal strength is concerned. These are
the conditions under which the meter adjustment
should be checked:

a. With the set turned off, the meter needle
should be at rest on the last dial scale marking on

the left end of the scale. A mechanical adjusting
screw is provided on the front of the meter to make
this condition possible.

b. With the set on and the AGC-MANUAL
switch in the AGC position, the RF GAIN-AC
control at maximum, the SELECTIVITY switch
at the NORMAL MED position, and the receiver
tuned to a 50-uv signal (signal generator output
injected through 100-ohm resistance at antenna
terminals), the needle should indicate 0 db on the
meter scale. The METER ZERO control (R87)
on the rear of the chassis is used to adjust the
meter reading for this condition. The above ad-
justment should be made on BAND ITI, 5.0 me.

- Section IV. FINAL TESTING

88. General

This section is intended as a guide to be used
in determining the quality of a repaired Radio
Receiver R—274/FRR. The minimum test re-
quirements outlined in paragraphs 90 through 100
may be performed by maintenance personnel with
adequate test equipment and the necessary skills.
The receiver must meet the minimum standards
required of Signal Corps Class A equipment.
Repaired equipment meeting these requirements
will furnish uniformly satisfactory operation.

89. Test Equipment Required for Final Testing

The instruments needed for testing the repaired
equipment are listed below:

a. R-F Signal Generator. The r-f signal gen-
erator should be capable of covering the same
frequencies tuned by the receiver, and also the

i-f of 455 ke. A signal generator that covers the
range of from 450 ke to 67 mc is recommended.
It should have an r-f output of approximately .5
volt (500,000 uv) with a calibrated variable at-
tenuator to control the output from zero to
maximum amplitude. If provision is not incor-
porated for internal audio modulation ranging
from 250 to 5,000 cps, an external audio oscillator
covering this range must be used in conjunction
with the signal generator. Thirty percent modu-
lation. with the audio frequencies must be ob-
tainable.

b. Output Meter. Two types of output meters
may be used for final testing: an audio power
output meter and an a-c¢ voltmeter.

(i) The audio power meter is best suited,
since it has a built-in load to match the
receiver 600-ohm output. The scales
are marked in watts and db. The meter
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may be connected directly to the re-
ceiver AUDIO OUTPUT terminals 1
and 5 of E4 (connect terminals 2 and 4
together).

(2) An a-c voltmeter, such as contained in
Test Equipment IE-9C, Test Set I-56—
(*), or Multimeter TS-352(*)/U is also
satisfactory. The meter should have an
input resistance greater than 500 ohms
per volt. To use the a-c voltmeter type
input meter, a parallel 600-ohm load-
resistor is necessary. The parallel com-
bination of resistor and meter is placed
across terminals 1 and 5 of E4 (con-
nect terminals 2 and 4 together).

90. Test Conditions

a. To provide a basis for testing the performance
of this receiver, it is recommended that the tests
be made under standard test condition. This
will allow testing to be done at a more rapid rate
with a minimum of changing of the front panel
controls. In preparing the receiver for final
testing, a minimum of 20 minutes for receiver
warm-up is necessary for full stability. A one-
hour warm-up is preferred.

b. These are the standard test conditions:

(1) A-f output is 10 mw (milliwatt).

(2) Signal-plus-noise to noise ratio is 10 to
1 (10 db).

(3) Output a-f load is 600-ohm resistive.

DUMMY RADIO RECEIVER
ANTENNA R-274/FRR E4
/ 1fo] -—
R A - OUTPUT
SIGNAL ——TAAA——1-0 ANT 600 OHMS METER
. b -
s 2 R107
L
COAXIAL
CABLE ——— :
SENSITIVE
D-C VTVM
OR
A-C VTVM 70 20,000 -0OHM-PER-VOLT METER

OHMS
T™M 897-37

Figure 40. Over-all test set-up.

c. A-C Electronic Voltmeter. When measuring
the voltage output of the i-f output stage, a
sensitive a-c voltmeter is necessary. Since the
i-f output is approximately 200 mv (millivolts),
a meter sensitivity of at least 1,500 mv is required.
An electronic type meter, such as the Ballantine
model No. 300 or Electronic Multimeter TS-
505(*)/U, is satisfactory for measuring output.
In using the meter, a short length of Radio
Frequency Cable RG-58/U with a coaxial con-
nector to fit the i-f output connector, J2, is
required. This coaxial cable must be terminated
in a 70-ohm resistor at the meter end.
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(4) Dummy antenna (including signal gener-
ator impedance) is 100-ohm resistive.
(5) I output dummy load is 70-ohm re-
sistive.
(6) R-f test signals modulated 30 percent at
400 cps. '
(7) Line voltage 117 volts a-c &= volt.
(8) The bandwidth must be set for 8 ke¢ in
a-m tests, and 3 ke in c-w tests.
(9) The above conditions may be modified
by the specific test to be used.
c. Place the controls in the following positions
unless otherwise specified.
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Control Setting
TUNING. . ____. As specified.
BAND SELECTOR....___._ As specified.
RF GAIN-AC__.___________ Fully clockwise (maxi-

mum).

AUDIOGAIN. _.__________ As required.
BFOPITCH_ __.__...______. 0.
CRYSTAL PHASING_...__ 0 (center position).
RECEIVE-SEND_________._ RECEIVE.
AGC-MANUAL____________ MANUAL.
CW-MODULATION___._____ MODULATION.
ANL-OFF__ __ . _ ... OFF.
VFO-CRYSTAL._..__..____ VFO.
CRYSTAL VERNIER_ _.____ 0.
SELECTIVITY. ___.._._ —--.| NORMAL-MED,

91. Beat-frequency Oscillator

a. Inject an unmodulated r-f signal through
the dummy antenna to the receiver antenna
terminals.

b. Set the CW-MODULATION switch to CW
and tune in the r-f signal.

¢. When the receiver is tuned to the incoming
signal, there should be a zero beat.

d. Vary the BFO PITCH in either direction to
obtain beat frequencies up to at least 3,000 cps
but less than 4,000 cps.

e. If the two foregoing steps do not give the
proper indications, the bfo internal adjustment
(L59) may need correction (par. 84c).

992. Dial Calibration Accuracy

a. This test checks the accuracy of the dial
scale reading of the incoming tuned signal.

b. The controls are set to stahdard test posi-
tions with these exceptions:

Control Position
RF GAIN-AC. ... As required.
AUDIO GAIN._________ . ______ As required.
AGC-MANUAL._ __ . AGC.
GW-MODULATION. ... _. CwW.
BFO PITCH ... ___ 0.

c. Apply at least a 100-uv signal through a
dummy antenna to the antenna terminals. Use
an oscilloscope with an a-f signal generator and
an a-f counter at the audio output to determine
the accuracy of the tuning dial calibration. When
the signal generator and receiver are both set to

exactly the same frequency, check the calibration
at 100-kc intervals on BANDS I, IT, and III and
at 500-ke intervals on BANDS 1V, V, and VI.
Adjust the RF GAIN-AC control and the AUDIO
GAIN control to supply the necessary audio
output.

d. The accuracy in the entire range of 540 ke
to 54 mc should be within .2 percent of the correct

settings.

93. Sensitivity

a. The sensitivity of the receiver is measured
at three frequencies (both ends and center) of
each band. Sensitivity is defined as the amount
of input signal (number of microvolts) necessary
to produce a certain output with at least a 10 to 1
(10 db) signal-plus-noise to noise ratio.

b. In the sensitivity measurement of Radio
Receiver R—274/FRR, the receiver must be able
to supply 2 watts a-f output as determined by the
tests in paragraph 98.

¢. After the minimum requirements have been
satisfied, reduce the setting of the AUDIO GAIN
control, R94, to a position which will give an
output power value of 50 mw as read on the output
meter, with a 30 percent modulated 2-uv signal
fed into the antenna input terminals.

d. Measure the sensitivity of a receiver (kmown
to be in good operating condition) at three fre-
quency points in each of the six frequency bands.
The nominal sensitivity is the number of micro-
volts of input required to produce an audio out-
put of 50 mw. Prepare a chart giving the readings
on this typical receiver. The chart will be useful
in determining the relative sensitivity of the
receivers under test.

94. I-F Ovutput Voltage

a. The i-f output voltage is measured at the
coaxial connector, J2, on the rear of the chassis.
A short piece of coaxial cable is soldered to a co-
axial connector to deliver the output voltage to a
meter. An a-¢c vtvin with a sensitivity of at least
1,500 mv should be used for the measurement.

b. Connect a 70-ohm terminating resistor across
the open end of the output cable. Place the
meter across this terminating resistor. Apply an
unmodulated signal under standard test conditions
to the antenna terminals and read the i-f output
on the meter.

¢. With 3 2-uv signal input, the i-f output must
be at least 200 mv (.2 volt).
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95. Over-all Selectivity

The over-all selectivity of the receiver is a
measure of the band-pass characteristics from the
antenna terminals through the receiver to the
output terminals. Since the audio stages have a
fixed response, measurements are taken at the
detector load resistor, R107. Figure 41 shows the

over-all curves for all six positions of the SELEC- -

TIVITY switch, S1. These curves are represen-
tative of the curves to be expected in making the
over-all selectivity test.

&. Procedure.

(1) Insert a 10-uv unmodulated test fre-
quency signal at the antenna terminals.
Connect a sensitive d-c type meter across
detector load resistor R107. The test is
made under standard test conditions for
control settings. Note the voltage indi-
cation on the meter; if it is over 10 volts,
turn the RF GAIN-AC control counter-
clockwise until a 10-volt level is reached.
This will prevent overloading the i-f
stages. Accurately adjust the TUNING
knob until the signal is peaked on the
meter. Readjust the RF GAIN-AC
control, if necessary, to bring the reading
back to 10 volts on the meter.

(2) Tune the signal generator to one side of
the test frequency setting and increase
the generator output. A 10-volt reading
on the meter should be maintained
throughout the test. Continue to deviate
from the test frequency until it is neces-
sary to supply 10,000 uv to the receiver
for a 10-volt meter reading. Duplicate
the same procedure for the other side of
the test frequency setting. The fre-
quency dieerence between these two
settings on each side of the test frequency
is the bandwidth.

(3) The procedure in (1) and (2) above may
be used for testing all positions of the
SELECTIVITY switch; however, for
these tests, it is necessary to use only
the noncrystal positions.

b. Minimum Requirements.

Test frequency| Bandwidth
(mc) ‘(ke)

Selectivity control setting
NORMAL SHARP_____________%. .54 3
NORMAL MED__________.__.___ L5 8

3. 45 14

96. Image Rejection Ratio

a. Besides receiving a signal to which it is
tuned, the receiver will also receive a greatly
attenuated signal at a frequency which is equal to
the tuned frequency plus two times the i-f. The
additional frequency that is picked up is called
the image frequency. This receiver is designed to
attenuate the image frequency to a great extent.
In Radio Receiver R—274/FRR, double super-
heterodyne action is needed to reduce the image
frequency response on frequencies above 7 mec.
Therefore, in computing the image frequencies,
two different intermediate frequencies will have
to be taken into consideration. On BANDS I,
II, and III, the image frequency will be equal to
the test frequency plus two times 455 ke (i-f).
(Example: 1,000 ke plus (2X455 ke)=1,910 ke.)
For the frequencies above 7 me, that is, BANDS
IV, V, and VI, the image frequency is the test
frequency plus 2 times 6 mc (i-f). (Example:
30 mc plus (2X6 me)=42 me.) ;

b. The following table lists the minimum image
rejection ratio requirements.

Test frequency (mc) Rejection ratio
1.27 (highend BANDI)_.___.__________ 100,000 to 1.
3.0 (highend BANDII). ______________ 10,000 to 1.
7.0 (highend BANDIII)______________ 10,000 to 1.
13.8 (highend BANDIV).____________ | 100,000 to 1.
29.7 (highend BAND V) ______________ 100,000 to 1.
54.0 (high end BAND VI)_____________ 10,000 to 1.

¢c. Follow the standard test condition (par. 90)
with the following exception: AUDIO GAIN
adjusted as needed to set the output level.

d. Insert an r-f test signal of 5 uv to, the re-
ceiver antenna terminals (through dummy an-
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tenna). Adjust the receiver TUNING control
to this test frequency. Set the AUDIO GAIN
to abtain a 50-mw reading on the output meter.
Without changing any of the receiver controls,
insert an r-f signal of the image frequency instead
of the test frequency. Increase the signal gen-

erator output until the same 50-mw reading is -

indicated on the output meter. The ratio between

the input needed at the image frequency and the
~ 5-uv input is the image rejection ratio. To find
the image rejection ratio, divide the number of
microvolts input needed at the image frequency by
5 uv.

Note. At frequencies above 20 me, many signal gen-
erators exhibit strong frequency modulation of the r-f
carrier; it is recommended, therefore, that tests be con-
ducted on a c-w basis with the carrier unmodulated and
the BFO PITCH control adjusted for a 1,000-cps reference
beat note. This method will result in more reliable
measurements.

97. I-F Rejection Ratio

Any signals developing voltages in the antenna
at 455 kc or 6 me, which are the intermediate
frequencies in use in Radio Receiver R—274/FRR,
may have a tendency to force through the receiver
as interference to normal reception. The two
stages of r-f amplification, V1 and V2, included in
this receiver are intended to provide a high rejec-
tion ratio of the signal frequencies at 455 ke and
6 mc with respect to the frequency to which the
receiver is tuned. A ratio between the number of
microvolts of input at the i. f. (output of the signal
generator modulated 30 percent with 400 cps)
required to produce 10 volts dc across diode load
resistor R107 and the number of microvolts of
input at the tuned frequency required to produce
10 volts dc across resistor R107 is known ag the
i-f rejection ratio. -

a. Use standard test conditions (par. 90) when
measuring the i-f rejection ratio.

b. Eighteen test frequencies constitute one set
of tests; three tests are made in each of the six
bands. The three frequencies in each band are at
the low end, center, and high end, respectively, of
the tuning range of the band.

¢. Adjust tbe signal generator to produce the
frequency tuned by the receiver. Apply a 5-uv
signal, modulated 30 percent with 400 cps, to the
antenna terminals (A and A on terminal board E1)
through the dummy antenna.
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d. Adjust the RF GAIN-AC control, R83, until
the voltmeter, connected across resistor R107,
reads 10 volts dec.

e. Without changing the receiver controls of
the signal generator connections, sét the signal
generator to precduce the i. f. modulated 30 percent
with 400 cps. The if is 455 ke for BANDS I, 11,
and IIT or 6. me for BANDS IV, V, and VI.
Increase the output of the signal generator until
the voltmeter across resistor R107 again reads 10
volts.

f. Calculate the i-f rejection ratio by dividing
the number of microvolts of signal generator out-
put required in ¢ above by 5 (the number of
microvolts required in ¢).

g. Use a shielded screen room if any i-f inter-
ference is expected.

k. The minimum requirements are listed below:

Rejection

Test frequency (mc) ratio (db)

5440 54 . 100

98. Agc Characteristics

a. The age voltage that is developed by the
incoming signal automatically adjusts the bias on
certain tubes to provide a substantially constant
audio output with variations of signal strength.
The purpose of this test is to see whether the above
condition is met by the repaired receiver.

b. Standard test conditions will prevail with the
exception that the AGC-MANUAL switch will be
in the AGC position. A test frequency in BAND
I and BAND V will be used for the test. Apply
a 2-uv modulated signal to the antenna terminals
and adjust the AUDIO GAIN control for an out-
put of 10 mw. The input is then increased to .2
volt (200,000 uv) with spot checks at 10, 100,
100, 10,000, and 100,000 uv. After the .2-volt
point is reached, the output should not decrease
when the input-signal is increased to .5 volt.

¢. The minimum requirements are as follows:

Test frequency 2.2 me¢
(BAND II)

Test frequency 22 me¢

Signal inpat (BAND V)

2uv to .2 volt. | Not morzs than a 13-db in- | Not more than a 13-db in-

" crease in ouput (from 10 crease in output (from 10
mw to 200 mw). mw to 200 mw).

.2 volt to 1| Power output shall not | Power output shall not
volt. decrease. decrease.




99. Power Output to Speaker

a. The power output to speaker test is used to
determine the power output capabilities of the
receiver.

b. Use standard test conditions with the AUDIO
GAIN control turned fully clockwise (maximum
gain). Select a test frequency in the center of
each band. Apply a 2-uv signal modulated 30 per-
cent with a 1,000 cps audio signal to the antenna
terminals.

¢. The power output must be at least 2 watts
across 600 ohms with a 2-uv input signal.

100. Frequency Response

The over-all frequency response of the receiver
favors voice communication. The h-f response is
limited by the position of the selectivity control.
Two settings of this control are used to provide
test measurements of the response. One is
NORMAL MED and the other is NORMAL
BROAD.

a. Apply a 50-mv input, r-f signal of 10 mc
modulated 30 percent to the antenna terminals.

db I
+1

-5

-7

KC =t .2 3 .4 5 .6

7T 8.9 10

The signal generator must be externally modulated
at a depth of 30 percent with an audio oscillator.
Place the AGC-MANUAL switch in the AGC
position. ;

b. Adjust the age to give a 0-db indication on
the output meter when the signal generator is
modulated with 1,000 cps. Keep the percent of
modulation of the signal generator constant at all
other modulation frequencies. Apply different

" audio modulation frequencies at these points: 200

cps, 300 cps, and at 200 cps intervals to 4,000 cps
to obtain an audio frequency response which con-
forms closely to the curves shown in figure 42.

¢. The minimum requirements are listed in the
following table:

Change in output measured in db
Audio frequ-
ency (cps)
NORMAL MED NORMAL BROAD
300 | Less than 1 db down. { Less than 1 db down.
1,000 | O . ____ 0.
3, 500 | Lessthan 3dbdown. | Lessthan 1 db down.

2.0 30

Figure 482. Typical a-f response curve.



CHAPTER 6

. SHIPMENT AND LIMITED STORAGE AND DEMOLITION
N TO PREVENT ENEMY USE

Section 1. SHIPMENT AND LIMITED STORAGE

101. Disassembly

The circumstances involved in shipment and
storage vary, therefore no definite procedure for
repacking can be given.
tions are recommended as a guide for preparing
the radio receiver for transportation and storage.

a. Turn the RF GAIN AC switch to OFF.

b. Remove power plug.

The following instruc-

¢. Disconnect antenna and ground from the
receiver. Remove the headset plug from the
receiver PHONES jack.

d. Remove receiver from rack.

102. Repacking for Shipment or Limited Stor-
age

a. The exact procedure used in repacking for
shipment or limited storage depends on the ma-
terial available and the conditions under which the
equipment is to be shipped or stored. Refer to
paragraph 12 and reverse the unpacking instruc-
tions as far as practicable.

b. Whenever practicable, place a dehydrating
agent, such as silica gel, inside the chests. Protect
the chests with a waterproof paper barrier. Seal
the seams of the paper barrier with waterproof
sealing compound or tape. Pack the protected
chests in° a padded wooden case, providing at
least 3 inches of excelsior padding between the
paper barrier and the packing case.

Section Il. Demolition of Materiel to Prevent Enemy Use

, 103. Generdl

The demolition procedures outlined in paragraph
104 will be used to prevent the enemy from using
or salvaging this equipment. Demolition of the
equipment will be accomplished only on order of
the commander.

104. Destruction of Equipment

@. Smash. Smash the crystals, controls, tubes,
coils, switches, capacitors, and transformers, using
sledges, axes, handaxes, hammers, crowbars, or
other heavy tools.
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b. Cut. Cut cords and wiring, using axes, hand-
axes, or machetes.

¢. Burn. Burn cords, resistors, capacltors coils,
wiring, and technical manuals, using gasoline,
kerosene, oil, flame throwers, or incendiary
grenades. ‘\

d. Bend. Bend panels, cabinet, and chassis.

e. Explosives. If explosives are necessary, use
firearms, grenades, or TNT.

f. Disposal. Bury or scatter the destroyed
parts in slit trenches, fox holes, or other holes,
or throw them into streams.

g. Destroy everything.
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Modification Work Or. T™™ 11455______ Radio undamepta S.
;lers Tables of Organ- T™M 11-466._____ Radar Electronic Funda-
. . mentals.
wation and Tquipment, TM 11-476______ Radio Direction Finding.
Tables of A]lowances’ TM 11-483__.__. Suppression of Radio
Tables of Organization’ Noises. ..
and Tables of Equi : T™M 11-486______ Electrical Communication
ment quip Systems Engineering.

SR 700-45-5___ . Unsatisfactory Equipment TM 11-681..__. Electlrlcal .Fundgmentzls
Report (Reports Con- » (‘{& ternating  Curren )-

T™ 11-496_._. . Training Text and Ap-

trol Symbol CSGLD-

plicatory Exercises for

247). . v

SR 745-45-5___. Report of Damaged or , ﬁ;?;lg‘;g:'MOdumted
III{I protg eé Sill;l)néenf T™M 11-499______ (Preliminary) Radio Prop-
l() ef)or C S(élll;o D —yénﬁ ~ agation Handbook.
( Aormsy) T™M 11-660______ Introduction to Electron-

) . ics.

TBSIG4.. Methods _ for . Improving TM 11-661______ Electrical Fundamentals
the Effectiveness of (Direct Current)
Junglo Radio Commu- TM 11-4000____. Trouble-Shooting and Re-
e : pair of Radio Equip-

TB SIG 25._____ Preventive Maintenance nt
of Power Cords. L ment.

TB SIG 66— Wu}ter ; Malpt.ena,nce_ of *A new TB in this series is issued monthly which gives propagation pre-
Slgna'l Equlpment. dictions 3 months in advance,
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9. Abbreviations iew.______ interrupted continuous wave.

_ . o intermediate-frequency.
a-c_______ alternating-current. .
. ke kilocycle.
af_______ audio-frequency. £ T ow-frequen
age .. automatic gain control. CemmTT “requengy.
° . } me_.. ... megacycle.
a-m__.___ amplitude-modulated. .
anl_______ automatic noise limiter. mew-- - --- mf)d.ulated continuous waves.
bfo____.__ beat-frequency oscillator. ﬁ:r ’’’’ o Eﬁﬁ:&l&
eps.______ cycles per second. T S
c-w continuous-wave refo rfa,dlo-frequex}cy.
““““““ . : SPST_____ single-pole, single-throw.
db________ decibel. [ S microfarad.
jbm ______ gfacib:ls relative to 1 milliwatt. pufo micromicrofarad.
R rect-current. uv_o_______ microvolt.
hfo_______ high-frequency oscillator. vtvm. ____ vacuum-tube voltmeter.

hov______. high-voltage. vio_____.. variable-frequency oscillator.



APPENDIX I |
IDENTIFICATION TABLE OF PARTS

1. Requisitioning Parts

The fact that a part is listed in this table is not
sufficient basis for requisitioning the item. Req-
uisitions must cite an authorized basis, such as a
specific T/O & E, T/A, SIG 7 & 8, list of allow-
ances of expendable material, or another author-

9. ldentification Table of Parts for Radio Receiver R-274/FRR

ized supply basis. The Department of the Army
Supply Catalog applicable to the equipment
covered in this manual is SIG 7 & 8 R—274/FRR.
For an index of available supply catalogs in the
Signal portion of the Department of the Army
Supply Catalog, see the latest issue of SIG 1.

Ref symbol

Name of part and description

Function of part

Signal Corps stock No.

013

018

015, 016

014, 026

86

RADIO RECEIVER R-274/FRR: A-M,
C-W and mew signals; for comm; .54-54
me continuous in 6 bands; input 95-260
v, 50/60 cyc, single ph, 130 w; w/std 19"
rack panel; 19’’ g x 101%.'’ h x 18%"’.

RADIO RECEIVER R-274A/FRR: Al, A2,
and A3 reception; for comm; 540 ke to 54
me freq range in 6 bands; 95-260 v ac (8
taps), 50/60 cye, single ph, 130 w; table
mtg; 213’/ Ig x 12%’ h x 17%’’ d; 20 tubes
superheterodyne ckt; turret mtd coils;
built-in xtal filter; beat freq osc; dual con-
version above 7.4 mec; 6 xtal positions
available for fixed freq operation.

TECHNICAL MANUAL TM 11-897_._.____

BEARING, roller: single row radial; .063"/
shaft dia, .250"’ OD, .328'' wd.

BEARING, sleeve: for dial mask idler gear;
.375"" 1g, bead slotted 031"’ wd x .031"' d
x .312’7 dia x .046’’ lg, body .2495'’ dia x
.265’’ 1g, end shoulder .187’ dia x .062"’ 1g,
undercuts, next to head and shoulder .015"
wd x .010”’ d, end tapped 440 x }e'’ d.

BEARING, sleeve: for phasing capacitor
shaft; %a’’ 1g, %'’ hex. head, Y’/ thk, .252"/
1D, threaded 3%’’-32 SAE extra fine std thd
x 2%’ lg; ctb 261"’ dia, %'’ d from
threaded end.

BEARING, sleeve: for pbasing capacitor
shaft; 437" lg, %'’ hex. head, Y¢'’ thk,
252" ID, threaded %''-32 NEF-2 thd x
214, 1g, ctb .261'/ dia, ${¢’’ d from threaded
end.

Roller bearing for detent_____._._.

Bearing for dial mask idler gear__.

015: Bearing for SELECTIVITY
switch shaft.

016: Bearing for VFO CRYSTAL
switch shaft.

014:. Bearing for phasing capaci-
tor shaft.

026: Bearing for antenna adjust-
ment shaft.

2C4180-274

2C4180-274A

Order tfxrough

AGO.
3H321-95

27.581-34

2Z581-36

27581-37



9. ldentification Table of Parts for Radio Receiver R-274/FRR—Continved

Ref symbol Name of part and description Function of part Signal Corps stock ‘No.
1

019 BEARING, sleeve: turret shaft brg; %'’ lg, | Rear bearing for BAND SELEC- | 2Z581-35
%’' hex. head .078’’ thk, %'’ from 1 end, TOR turret shaft.
.3755'" ID, threaded %''-28 EF x %'’ lg,
body sect. %’/ OD, undercut next to head
%2" wd x %4” d. .

017 BEARING, sleeve: turret shaft brg; .812’/ g, | Front bearing for BAND SELEC- | 2Z581-33
3;’* hex. head .062'’ thk, .3449" ID, TOR turret' shaft.
threaded %'-28 EF-2 x .266" lg and
%e'’'~24 EF-2 x .171" 1g, .4995"' dia x %'’
lg body sect. between thd; undercut next
to head %.’ wd x 4a'’ d.

w2 CABLE, RF: Radio Frequency Cable RG— | 455-k¢ and 6-mc transmission | 1F425-58
58/U; coax; 53.5 ohms nom impedance, line.
28.5upf per ft. ‘

w1 CABLE ASSEMBLY, power: Electric Power | Powerinput__________.__________ 3E7350.1-72.28

C32, C36, C43,
C47, C67,
C76

C28, C55, C59,
C63

C181
C34, C48, C62
C166

C91, C98

C44, C73, C165

C72

C3, €9, C12,
C41, C70

C86

Cé

Cable CX--1855/U; two #16 AWG stranded
cond; 6’ Ig excluding term.

CAPACITOR, fixed: ceramiec dielectric;
2.2upf +20%; 500 vdew.
CAPACITOR, fixed: ceramic dielectric;

3.3ppuf £20%:; 500 vdew.

CAPACITOR, fixed: ceramic dielectric; Suuf
+.5uuf; 500 vdew; JAN type CC20UJ-
050D.

CAPACITOR, fixed: ceramic dielectric; Suuf
+ 1puf; 500 vdew; JAN type CC20UJO50F.

CAPACITOR, fixed: ceramic dielectric; 6 uuf
+.5uuf; 500 vdew; JAN type CC20UJ-
060D.

CAPACITOR, fixed: ceramic dielectric; 10uuf
+.25puf; 500 vdew; JAN type CC20TJ-
100D.

CAPACITOR, fixed: ceramic dielectric; 10uuf
+.5pupf; 500 vdew; JAN type CC20UJ100F.

CAPACITOR, fixed: ceramic dielectrie; 12uuf
+10%; JAN type CC20UJ120K.

CAPACITOR, fixed: ceramic dielectric; 15uuf
+10%; 500 vdew; JAN type CC20UJ150K.

CAPACITOR, fixed: ceramic dielectric; 18uuf
+5%; 500 vdew; JAN type CC20SH180J.

CAPACITOR, fixed: ceramic dielectric; 18uuf

© +10%; 500 vdew; JAN type CC20UJ180K.

C32:
C36:
C43:
CAT:
C67:
C76:
C28:
C55:

Couples V1 to V2, T8_ . _____
Couples V1 to V2, T9.______
Couples V1 to V2, T11.
Couples V1 to V2, T12.
Couples V2 to V3, T16,
Couples V2 to V3, T18.
Couples V1 to V2, T7_______
Couples V2 to V3, T13.
C59: Couples V2 to V3, T14
C63: Couples V2 to V3, T15.
Couples BFO to V12_____________

C34: Hf padder, TO__._.____.___

C48: Gain equalizer, T12.

C62: H-f padder, T15.

C166: Couples switch 81, section
6, to GRID of V11.

C91: Temperature eompensator,
T20.

C98: Temperature compensator,
T21.

C44: H-f padder, T11________.___

C73: H-f padder, T17.

C165: Balance capacitor normal
positions of switch S1, section 5.

C72: ANTENNA PADDER, T5.._

C3: Antenna balance, T1_________
C9: Antenna balance, T3.

C12: Antenna balance, T4.

C41: H-f padder, T11.

C70: H-f padder, T17.

H-f padder, T19.___ .. __________

Gain equalizer, T2_______________

3DyY002E2-1

3D9003E3

3D9005-111
3D9005-124
3D9006-26

3D9010-200
3D9010-118

3D9012-49

3D9015-69

3D9018-31

3D9018-10

87



9. ldentification Table of Parts for Radio Receiver R-274/FRR—Continued

Ret symbol

Name of part and description

Function of part

Signal Corps stock No.

C110

C103

C81, C87, C93,
C99

€38, Cé5

C18, C141

C100

C21, C40, C49, |

C80, Cl144,
C171

C189
C177
€105, C111
C82
T Ch4

C45, C74

C122
C68, C69
C106

C4

88

CAPACITOR, fixed: ceramic dielectric; 22upf
+2%; 500 vdew; JAN type CC30LH220G.
Note. Capacitor JAN type CC30PH270G, 27u, should

be requisitioned and connected in parallel with this item
for maximum efficiency.

CAPACITOR, fixed: ceramic dielectric; 22uuf
+2%; 500 vdew; JAN type CC30PH220G.
Note. Capacitor JAN type CC30LH330G, 33p, should

be requisitioned and connected in parallel with this item
for maximum efficiency.

CAPACITOR, fixed: ceramic dielectric; 22uuf
+5%; 500 vdew.

CAPACITOR, fixed: ceramic dielectric: 22uuf
+10%; 500 vdew; JAN type CC20UJ220K.
CAPACITOR, fixed: ceramic dielectric; 27uuf
+10%; 500 vdew; JAN type CC20UJ270K.

CAPACITOR, fixed: ceramic dielectric; 33upf
+59,; 500 vdew; JAN type CC20TH330J.
CAPACITOR, fixed: ceramic dielectric; 33uuf
+10%; 500 vdew; JAN type CC20UJ330K.

CAPACITOR, fixed: ceramic dielectric; 39uuf
+10%; 500 vdew; JAN type CC20UJ390K.
CAPACITOR, fixed: ceramic dielectric; 47puf
+5%; 500 vdew; JAN type CC20UJ470J.
CAPACITOR, fixed: ceramic dielectric; 47uuf
+5%; 500 vdew; JAN type CC30CH470J.
CAPACITOR, fixed: ceramic dielectric; 47uuf
+5%; 500 vdew; JAN type CC30RH470J.
CA}’ACITOR, fixed: ceramic dielectric; 47uuf
+10%; 500 vdew; JAN type CC20UJ470K.
CAPACITOR, fixed: ceramic dielectric; 56uuf
+10%; 500 vdew .400"’ lg x .200"" dia;
Centralab #CC20UJ560K. :
CAPACITOR, fixed: ceramic dielectric; 56upf
+10%; 500 vdew; JAN type CC25UJ560K.
CAPACITOR, fixed: ceramic dielectric; 56uuf
+109%; 500 vdew; JAN type CC30UJ560K.
CAPACITOR, fixed: ceramic dielectric; 100uuf
+5%,; 500 vdew; JAN type CC30UJ101J.
CAPACITOR, fixed: ceramic dielectric; 100uuf
puf +£10%; 500 vdew; JAN type CC25UJ-
101K,

Temperature compensator, T23_ __

Temperature compensator, T22__ .

C81:
C87:
C93:
C99:
C38:

R-f bypass, grid V4, T19_.__

R-f bypass, grid V4, T20____

R-f bypass, grid V4, T21.

R-f bypass, grid V4, T22.

H-f padder, T10_______..___

C65: H-f padder, T16.

C18: H-F padder, T6__._._____..._

C141: 6.455-mc¢ crystal load ca-
pacitor.

Tracking capacitor for T22______.

C21: Couplingto V1____________

C40: Gain equalizer, T10.

C49: Coupling to V2.

C80: Coupling to V3, T19.

C144: Coupling from V8 to V7.

C171: 455-kc coupling to AGC
tube V13.

BFO plate circuit network__._..__

BFO temperature compensator on
tuned circuit, T33.

C105: R-f bypass, grid V4, T23___

C111: R-f bypass, grid V4, T24.

Temperature compensator, part of
tracking eapacitor of T19.

Part of 6-mec trap, T17___________

C45: H-f padder, T12________..__
C74: H-f padder, T18.

Screen bypass, V6. ...

C68: Part of 6-me trap of T16__.__

C69: H-f padder, T16.

Tempertture compensator, part of
tracking eapacitor of T23.

H-f bypass; V17_.___.____._ ..

:
3D9022-59
3D9022-58

3D9022-55

3D9022-19

3D9%027-22

3D9033-39

3D9033-19

3D9039-18
3D9047-58
3D9047-43
3D9047-65
+3D9047-29

3D9056—-46

3D9056—44
3D9056-39
3D9100-230

3D9100-185



2. Identification Table of Parts for Radio Receiver R-274/FRR—Continued

Ref symbol Name of part and description Function of part Signal Corps stock No.
1)
C64 “CAPACITOR, fixed: ceramic dielectric; 100uuf | Part of plate load, V2o 3D9100-246
1 +10%; 500 vdew; JAN type CC30UJ-
101K.
C89 CAPACITOR, fixed: ceramic dielectric; 120uuf | Temperature compensator, T20.__| 3D9120-39
+6%; 500 vdew; JAN type CC32TH-
121J.
C182 CAPACITOR, fixed: mica dielectric; 180uuf | BFO frequency deviation network | 3K2018132
+5%; 500 vdew; JAN type CM20C181J. capacitor,
C33, C37, C60 | CAPACITOR, fixed: ceramic dielectric; 180uuf | C83: Gain equalizer of T8.______| 3D9180-31
+5%; 500 vdew; JAN type CC32UJ- | C37: Gain equalizer of T9.
181J. C60: Gain equalizer of T14.
C84 CAPACITOR, fixed: mica dielectric; 220uuf | Tracking capacitor, T19__.______ x| 3K2022143
+2%; 500 vdew; JAN type CM20D221G.
C56 CAPACITOR, fixed: ceramic dielectric; 220uuf | Gain equalizer of T13. .. ________ 3D9220-38
+5%; 500 vdew; JAN type CC32UJ221J.
C102 CAPACITOR, fixed: mica dielectric; 270uuf | Tracking capacitor, T22 .. _._._._. 3D9270-22
+2%; 500 vdew; JAN type CM20D271G.
C96 CAPACITOR, fixed: ceramic dielectric; | Temperature compensator, T21._ .| 3D9270-21
270uuf +5%; 500 vdew; JAN type
CC32UJ271J.
C108 CAPACITOR, fixed: mica dielectric; 390uuf | Tracking capacitor, T23__._._____ 3K2039142
+5%; 500 vdew; JAN type CM20D391J.
C119 CAPACITOR, fixed: ceramic dielectric; | Coupling between V5 and V3_____ 3D9390-256
390uuf +10%; 500 vdew; JAN type
CC35UJ391K.
C88 CAPACITOR, fixed: mica dielectric; 560uuf | Tracking capacitor, T20_._____.._ 3D9560-16
+2%; 500 vdew; JAN type CM25D561G.
€29 CAPACITOR, fixed: mica dielectric; 820uuf | Gain equalizer, T7_____._________ 3K2582141
4+10%; 500 vdew; JAN type CM25D821K. ‘
Co4 CAPACITOR, fixed: mica dielectric; 1200uuf | Tracking capacitor, T21_o.._.____ 3K3012243
+2%; 500 vdew; JAN type CM30D122G.
C123 CAPACITOR, fixed: mica dielectric; 2200uuf | D-c blocking capacitor, VFO crys- | 3K3022221
: +10%; 500 vdew; JAN type CM30B222K. tal.
C209, C210, CAPACITOR, fixed, ceramic dielectric; | C209: Feedthrough bypass, fila- | 3DA2.300-1
C2i11 2300uuf —20% 4 50%; 500 vdew. ment of V7,
C210: Feedthrough bypass, for B+
of V7 and V8.
C211: Feedthrough bypass, grid
of V8.
C120 CAPACITOR, fixed: mica dielectric; 8300uuf | H-f audio bypass, V17___._______ 3K3033221
+10%; 500 vdew; JAN type CM30B332K.
€176, C190, CAPACITOR, fixed: paper dielectric; | C176: ANL network V12..____._. 3DA10-435
C191, C200, 10,000uuf +20%; 600 vdew; JAN type | C190: A-c input filter, P1.
C201., C203 CN35E103M. C191: A-c input filter, P1, ~
C200: Audio coupling, grid V16,
C201: Audio coupling, jack E3.
C203: Audio coupling, V17.

222926 0—52———7

89’



9. Identification Table of Parts for Radio Receiver R—-274 /FRR—Continued

Ref symbol Name of part and description Function of part Signal Corps stock No.
(23, C24, C25, | CAPACITOR, fixed: ceramic dielectric; | C23: AGC bypass, V1. __ _______ EDAIO—SM
C50, C51, 10,000uuf +809% —20%; 450 vdew. C24: Screen bypass, V1.
C52, C58, C25: Plate return bypass, V1.
C78, C79, C50: Cathode bypass, V2.
C117, C118, C51: Screen bypass, V2.
C124, C127, C52: Plate return bypass, V2.
C131, C132, C58: AGC filter.
(136, C138, C78: Cathode bypass, V3.
C139, C142, C79: Screen bypass, V3.
C143, C146, C117: R filter, AGC.
C150, C152, C118: Part of plate tank, V4.
C156, C157, C124: Plate circuit decoupling, V5.
C158, C167, C127: Plate circuit decoupling, V3,
C168, C174, 6-megacycle position.
C178, C179, C131: Cathode bypass, V6.
C187, C188, C132: Screen bypass, V6.
C205, C206, C136: Cathode bypass, V7.
C212, C213 C138: Filament bypass, V7.
C139: Screen bypass, V7.
C142: Grid return bypass, V8.
{ C143: Plate circuit decoupling, V8.
C146: Plate ecircuit decoupling,
V7. Reference T28.
C150: Screen bypass, V9.
C152: Plate circuit decoupling, V9.
C156: Cathode bypass, V10.
C157: Screen bypass, V10.
C158: Plate circuit decoupling,
V1o0. _
C167: Cathode bypass, V11.
C168: Screen bypass, V11.
C174: Plate circuit decoupling,
V11.
C178: Cathode bypass, V15.
C179: Screen bypass, V15.
C187: Screen bypass, V14.
C188: Plate circuit decoupling,
Vi4.
C205: Screen bypass, V17.
C206: Filament bypass, V4.
C212: Plate circuit decoupling, V6.
. C213: Suppressor bypass, V14.
C197 CAPACITOR, fixed: paper dielectric; | AGC time constant capacitor _____ 3DA50-365
50,000puf +10%,; 300 vdew; JAN type
CN42 E-503K. . i
C175 CAPACITOR, fixed: paper dielectric; | Noise filter, VI2_________________ 3DA100-838
100,000uuf +20%,; 400 vdew; JAN type
CN43 E-104M.
C202 CAPACITOR, fixed: paper dielectric; | Cathode bypass, V16____________ 3DA500-468

90

500,000upuf+10%,; 600 vdew; JAN type
CP53 B1F-F504K.
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2. ldentification Table of Parts for Radio Receiver R—-274 /FRR—Continued

Name of part and deseription

Ref symbol Function of part Signal Corps stock No.
C1864A, C186B, | CAPACITOR, fixed: paper dielectric; 2 sect.; | C186A: Suppressor bypass, Y14__| 3DA100-760
C194A, 100,000 puf 315% ea sect.; 600 vdew; JAN | C186B: R-f gain control, R83, by-
C194B type CP53B4DF104L. pass.
C194A: B+ r-f filter, V16.
C194B: Plate circuit decoupling,
V16.
C198, C199 CAPACITOR, fixed: paper dielectric; 1uf | C198: AGC time constant ________ 3DB1-355
+209% —10%; 600 vdew; JAN type CP53- | C199: AGC time constant.
Bi1FB105V.
C204 CAPACITOR, fixed: electrolytic; 25uf; 25 | Cathode bypass, V17 ____________ 3DB25-79
vdew; JAN type CE63C250F.
C195 CAPACITOR, fixed: electrolytic; 50uf; 50 | B— fitter_______________________ 3DB50-78
vdew; JAN type CE63C500G.
C192A, C192B, | CAPACITOR, fixed: electrolytic; 2 sect.; | C192A: B+input fitter___________ 3DB10-81
C193A, 40uf ea sect.; 350 vdew; JAN type CE42- | C192B: B+ output filter.
C193B C400P. C193A: B+ filter.
C193B: B+ filter.
C8, C11, Cl14, | CAPACITOR, variable: ceramic dielectric; | C8: Antenna balance adjustment, | 3D9009V—22
C17 1.5-Qupuf. T2.
C11: Antenna balance adjustment,
T3.
C14: Antenna balance adjustment,
T4.
C17: Antenna balance adjustment,
T5.
C85, €92, C97, | CAPACITOR. variable: air dielectric; plate | C85: Trimmer adjustment, T19___| 3D9014VE58
C104, C109, meshing type, 1 sect.; 2.2-14.5uuf. C92: Trimmer adjustment, T20.
C115 C97: Trimmer adjustment, T21.
C104: Trimmer adjustment, T22.
C109: Trimmer adjustment, T23.
C115: Trimmer adjustment, T24. :
C26, C30, C35, | CAPACITOR, variable: ceramic dielectric; | C26: Trimmer adjustment, T7. ___| 3D9013V—4
C53, C57, 2.5-13upf; 500 vdew; JAN type CV11B130. | C30: Trimmer adjustment, TS.
Ceé1 C35: Trimmer adjustment, T9.
C53: Trimmer adjustment, T13.
C57: Trimmer adjustment, T14.
C61: Trimmer adjustment, T15.
C183 CAPACITOR, variable: air dielectric; single | BFO pitch control.______________ 3D9023V-13
sect. plate meshing type; 3.5upf min to
25puf max cap.; 132" 1g x 1¥%¢’’ wd x 1%2'' h
excluding shaft; nonlocking shaft .250"’ dia
extends 11%.’’ beyond mtg bushings.
C161, C22 CAPACITOR, variable: air dielectric; single | CRYSTAL PHASING control____| 3D9023V-14
sect. plate meshing type; 3.5uuf min to |
25upuf max cap. -
C13, C16 CAPACITOR, variable: ceramic dielectric; 4.5 | C13: Trimmer adjustment, T4. ___| 3D9025V--82
—25upf; 500 vdew; JAN type CV11A250. | C16: Trimmer adjustment, T5.
Ci25 CAPACITOR, variable: air dielectric; single | CRYSTAL VERNIER control _._| 3D9100V—84
sect. plate meshing type; 7uuf min to 100uuf
max cap.
C19 CAPACITOR, variable: ceramic dielectric; | Trimmer adjustment, T6_________ 3D9045V-15

7-45uuf; 500 vdew; JAN type CV11C150.

91



9. Identification Table of Parts for Radio Receiver R-274/FRR—Continved

Ref symbol

Name of part and description

Function of part

Signal Corps stock No.

C39, C42, C46,
C66, C71,
C75, C83,
C90, C95,
C101, C107,
C140, C162,
C163, C164

C14A, C1B

C24, C2B
Cl116

C112

H8 through
H11

H2 through
H5

H1

H35

H37

H36

011, 012
L62, L66
L64, L65

163, L67

L39

020, 021, 027
through 030.

P3

P2

92

CAPACITOR, variable: ceramic dielectric;
7-45puf; 500 vdew: JAN type CV11D450.

CAPACITOR, variable: air dielectric; plate
meshing type 2 sect.; ea sect. 10—201upuf.

CAPACITOR, variable: air dielectric; plate
meshing type 2 seet.; mixer sect. 10-211
uuf, osc sect. 15—-222.5upf.

CAPACITOR ASSEMBLY: 2 capacitors,
JAN type CC20PH180G and CC30LH-
470G in parallel.

CAPACITOR ASSEMBLY: ¢/o 2 capacitors,
1 Hallicrafters #47B239, 350uuf +5%; 500
vdew, 1 Hallicrafters #47B238, 1670uuf -+
29, 500 vdew, connected in parailel.

CLAMP: cable; holds 31¢’’ OD rigid tube____

CLAMP: cable; holds ¥4’/ OD rigid tube___._

CLAMP:

CLAMP:

cable; holds 3¢’/ OD rigid tube. ____
electron tube; accom 33"’ dia tube_ _

CLAMP: electron tube; accom ST-12 enve-
lopes.
CLAMP: electron tube; accom ST-14 and

ST-16 envelopes.

CLIP: Fahnestock; 32’ max jaw opening____

COIL, RF: choke; unsheilded. ___.____._______

COIL, RF: choke; unshielded; 2.7 uh +109%,
280 ma, 2.2 ohms +10%,.

COIL, RF: choke; unshielded; 42 turns #28 E
single celanese covered copper wire, dis-
tributed cap. 1.0pupf +209,.

COIL, RF: choke; unshielded; 75 uh at 2.5
me.

COLLAR, spacing: capacitor mtg spacer_____

CONNECTOR, plug: 2 parallel blade male
cont; straight.

CONNECTOR, plug: Radio Frequency Plug
UG-102/U; 2 rd male cont; straight.

C39:
C42:
C46:
C66:
C71:
C75:
C83:

Trimmer adjustment, T10_ _ _

Trimmer adjustment, T11.

Trimmer adjustment, T12.

Trimmer adjustment, T16.

Trimmer adjustment, T17.

Trimmer adjustment, T18.

Tracking adjustment, T19.

C90: Tracking adjustment, T20.

C95: Tracking adjustment, T21.

C101: Tracking adjustment, T22.

C107: Tracking adjustment T23.

C140: Compensating on 455-ke i-f
6-me position V7.

C162: CRYSTAL SHARP band-
width adjustment,.

C163: CRYSTAL MED bandwidth
adjustment.

C164: CRYSTAL BROAD band-
width adjustment.

CIA: TUNING. ._______________

C1B: TUNING.

C2A: TUNING________._______.

C2B: TUNING.

Temperature compensator, T24__ .

Temperature compensator, T24_ _ _

For VI8 ________ . _.__
Allen-head wrench holders__._ ..
6-me i-f rejection trap______.______

Crystal oscillator plate impedances.

Filament chokes, V7 and V8______

Crystal oscillator plate impedance.

3D9o045v-22

3D9218V

3D9223V
3DEA47
3DEAL.670
8P1-101-2
8P1-101-1
27.2642.366
27.2642.397
27.2642.398
27.2643.138
3721371-1.1
3C375-56
3C323-212B

3C375-55

3C375-54
272935-102
6Z1727

277390-102



9. Identification Table of Parts for Radio Receiver R-274 /FRR—Continued

Ref symbol Name of part and deseription Function of part Signal Corps stock No. .
J2 CONNECTOR, receptacle: Socket S0-239; rd | 455-ke, i-f output.._ ... 5 ____ 278799-239
female phosphor bronze cont, silver pl;
straight; 1’7 sq x 146’ 1g o/a; Amphenol
83-1R.
J1 CONNECTOR, receptacle: Radio Frequency | Antenna input___________.______. 277390-103
Receptacle UG-103/U; 2 rd female cont;
straight.
J9 CONNECTOR, receptacle: 2 flat parallel |- ___________________________..._ 273083-15
female cont; straight; 13’ OD x 1}4"' Ig.
P1 CONNECTOR, receptacle: 2 flat parallel | A-c powerinput____.__________.._ 678364
blades male cont; straight.
- J4 CONNECTOR, receptacle: 2 rectangular | A-c convenience outlet_.______.____ 6277844
female cont; straight.
El6 CONTACT ASSEMBLY, turret cofl: ant | Contact assembly, antenna sec- | 2Z3197A-57
sect., active ckt, fixed cont. tion.
E20 CONTACT ASSEMBLY, turret coil: ant | Contact assembly, antenna short- | 2Z23197A-55
sect., fixed shorting cont. ing.
E21, E22 CONTACT ASSEMBLY, turret coil: mixer | E21: Contact assembly, r-f short- | 2Z3197A-54
and r-f sect., fixed shorting cont. ing.
E22: Contact assembly, mixer.
E23 CONTACT ASSEMBLY, turret coil: osc | Contact assembly, oscillator short- | 2Z3197A-53
sect., fixed shorting cont. ing.
E17, E18, E19 | CONTACT ASSEMBLY, turret coil: osc, | E17: Contact assembly, r-f sec- 2Z3197A-56
mixer, and r-f sect. active ckt, fixed cont. tion.
E18: Contact assembly, mixer
section.
E19: Contact assembly, oscillator
section.
08, 035, 036 COUPLING, flexible: ant adj shaft_________._ Connects extension shaft to | 2Z2K3290-11
CRYSTAL PHASING control |
capacitor. .
o7 COUPLING, flexible: coupling maimn tuning | Connects tuning capacitors__..__. 27.3295-149
capacitor sect.
034 COUPLING, rigid: coupling, ins______ . __ | ... 273273237
Y7 CRYSTAL UNIT CR-18/U: single quartz | Double conversion oscillator erystal_| 2X209-6455
plate in Crystal Holder HC-6/U; nom xtal
freq 6455 ke.
Y8 CRYSTAL UNIT, quartz: in Crystal Holder | 455-ke filter crystal . ____________ 2X222.2-455
HC-6/U; nom freq 455 ke.
I1 DIAL: BFO piteh control. ... ______________ BFO PITCH control____.___.____ 27.3723-235
I5 DIAL: R-f gain control____________._______ RF GAIN-AC control_________._. 273723239
17 DIAL: selectivity eontrol .- ________________ SELECTIVITY control..______._ 273723241
13 DIAL: very fine osc xtal sw________________ VFO CRYSTAL switch__________ 273723-237
12 DIAL: xtal phasing eontrol_.__________._____ CRYSTAL PHASING control.__._| 273723236
14 DIAL: xtal vernier control_ . _________-_____ CRYSTAL VERNIER control_.._| 2Z3723-238
16 DIAL: audio gain control. ... ___________ AUDIO GAIN control. .. ________ 273723240
022 DRIVE, dial: main tuning drive_________ | . 27.3876.133
Vis ELECTRON TUBE: JAN type 5U4G_______ Reectifier___ . _______________ 2J5U4G
V1, V5 ELECTRON TUBE: JAN type 6AG5____._ V1: 1st radio frequency. .. _____._[ 2J6AGS
V5: Crystal oscillator.
V12, V13 | ELECTRON TUBE: JAN type 6AL5.______ V12: DETand ANL____________ 2J6AL5
V13: AGC.
Vié ELECTRON TUBE: JAN type 6AT6_______ 1st A-f amplifier.__._____________ 2J6AT6
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9. Identification Table of Parts for Radio Receiver R—274 /FRR—Continued

Ref symbol Name of part and description Function of part Signal Corps stock No.
V2, V6, V8 ELECTRON TUBE: JAN type 6BA6_______ V2: 2d radio frequency._____._____ 2Y6BA6
through V11, V6: 6-me intermediate frequeney.
Vi4, V15 V8: 6.455-me oscillator.
V9: 1st 455-ke intermediate fre-
quency.
V10: 2d 455-kc intermediate fre-
quency.
Vil: 3d 455-ke intermediate fre-
quency.
V14: BFO.
V15: I output.
V3, V7 ELECTRON TUBE: JAN type 6BE6_______ V3: Ist mixer .. _._ ... _______ 2J6BE6
V7: 2d mixer.
V4 ELECTRON TUBE: JAN type 6C4________ Va: VFO__..__ . 2J6C1
vi7 ELECTRON TUBE: JAN type 6Y6G_______ Audiooutput_ __._______________ 2J6Y6G
V19 ELECTRON TUBE: JAN type OC3W______ Voltage regulator________________ 2J0C3W
Fi FUSE FU-27: 2amp_ - _._________________ Acline. . ___ . ____ 3Z1927
GEAR: spur type; dial mask mtg gear; 80 |_____________________l__________ 271872-212
teeth; 2.5624’ OD, .6875'/ bore, .125’/ thk.
GEAR: spur type; idler gear for driving dial |~ _______________________________ 271872210
mask; 64 teeth; 2.0624’ OD, .250"’ bore,
.065’’ thk, etb 214,/ dia x .031’/ d.
GEAR: spur type; dial mask drive gear; | _____.______________________.__. 274872-211
straight teeth.
H15, H16 HANDLE: rec lifting; steel nickel pi._______|_____ . ___. 27492885
E26 INSULATOR, bushing: rd; plastic per | In coupling to main TUNING | 3G100-75
JAN-P-79; .100’’ 1g x %'’ OD o/a. capacitor shaft.
E50, E51 INSULATOR, plate: rectangular; 346’ 1g x |__ . ____ . ___________ 3G320-269
¥ wd x .062'' thk; 2 mtg holes 221’/ dia,
.375’" ¢ to ¢, es hole %,’’ from edge and ¥’
from top. .
J3 JACK JJ-034: tp; for 2 cond %'’ dia plug; | PHONES jack. . _.______________ 275534
1% 1g x 1”7 wd x 3"’ h; Sig dwg SC-D-
2339.
KNOB: rd; black plastic; for %’/ dia shaft; | __ . ___________________________ 275821-4.1
w/integral pointer.
KNOB: rd; molded black plastic, incl flat | _____ . __ _ _ . _______.___ 275822-494
.032’" thk 2’/ dia SS locking plate attached
to brass hub; for ¥4’/ dia shaft.
KNOB: rd; black bakelite; for %'’ dia shaft; | _.____ . _________________.____ 275822578
line marking.
KNOB: rd fluted; black molded plastic; for |______ . ____ . _____________ 275822495
3’7 dia shaft.
E5 E6._.______ LAMP LM-27: 6-8 v, % amp; miniature | Dial ilumination______..____._____ 275927
bayonet base. .
R101, R102____] LAMP, incandescent: 120 v, 7 w; candelabra | Series resistors, V19______________ 676825. 1
screw base.
J7, I8 _____ LAMPHOLDER: candelabra screw base_____ J7: Socket for R101______________ 6Z8336-2
J8: Socket for R102,
J5, J6 LAMPHOLDER: miniature bayonet___._._._| J5:Socketfor E6_.______________ 275883-350
J6: Socket for E6.
Hi18 LOCK: radio dial loek_ _ _ ___ ____ | 27:6195. 20
H17 MASK, dial: band and freq indicator mask__ | _._ . ____________________._.____ 27.6505-15
M1 METER, ammeter: de¢; range 050 ua___.__.| CARRIER LEVEL indicator..___ 3F865-25

H19 through
H34

924

NTUT, anchor: strap nut; #4-40_ . _ _____._____

6L.2714-40C-3

-



9. ldentification Table of Parts for Radio Receiver R—274/FRR—Continued

Ref symbol Name of part and description Function of part

Ni ... PLATE, identification: channel freq inseribed |_________________________. S 2Z77091-371
“CHANNEL” and “FREQUENCY”, un-
der “CHANNEL” inscribed 17, 27,
‘(3)1, 1‘471, ‘l5”’ ‘167” and l‘VFO".

H38 POINTER, indicator_ . ____________________ Indicates frequency .. ____________ 277258. 104

L61 REACTOR, filter choke: 5 hy, 150 ma; 65 | B+ filter choke_.____._____._____ 3C317-75
ohms d-¢ resistance; HS metal case.

K1 RELAY, armature: single wnd coil, 24 v de, | I selector for single or double con- | 2Z7599A-274
.125 amp, 300 ohms, inductive, coil ins. version.

RESISTOR, fixed: comp; 3.3 ohms +10%; | R49: Overcoupling prevention for | 3Z25993C3-2

R49, R58, R64

R50, R59, R65

R109

R4, R10, R39,
R61

R115

R18, R21, R43,
R67, R74

R99

R1, RS, R17,
R28

R55
R52

R7, R34, R53

R54, R111

% w.

RESISTOR, fixed: comp; 8.2 ohms +10%;

% w.

RESISTOR, fixed: comp; 39 ohms +10%:;
1 w; JAN type RC30BF390K.
RESISTOR, fixed: comp; 68 ohms

1% w; JAN type RC20BF680K.

+10%;

RESISTOR, fixed: comp; 100 ohms 4 10%;
% w; JAN type RC20BF101K.
RESISTOR, fixed: comp; 150 ohms

1% w; JAN type RC20BF151K.

+10%;

RESISTOR, fixed: comp; 220 ohms
2 w; JAN type RC42BE221K.

RESISTOR, fixed: comp; 470 ohms +
% w; JAN type RC20BF471K.

RESISTOR, fixed: comp; 560 ohms =+10%;
1% w; JAN tvpe RC20BF561K.

RESISTOR, fixed: comp; 680 ohms
% w; JAN type RC20BF681K.

RESISTOR, fixed: comp; 1000 ohms

14 w; JAN type RC20BF102K.

+10%;

+10%;

RESISTOR, fixed: comp; 1500 ohms +10%;

1% w; JAN type RC20BF152K.

T28 in medium position.

R58: Overcoupling prevention for
T29 in medium position.

R64: Overcoupling prevention for
T30 in medium position

R50: Overcoupling prevention for
T28 in broad position.

R59: Overcoupling prevention for
T29 in broad position.

R65: Overcoupling prevention for
T30 in broad position.

Filament stabilizer for R80 ballast
tube.

R4: Cathode bias, V1____________

R10: Cathode bias, V2.

R39: Cathode bias, V6.

R61: Cathode bias, V10.

Gain equalizer antenna circuit
BAND 1.

R18: Cathode bias, V3__________.

R21: Injection voltage equalizer,

V3.

R43: Cathode bias, V7. P

R67: Cathode bias, V11.
R74: Cathode bias, V15.

375998B2-1

3RC30BF39%0K

3RC20BF680K

3RC20BF101K

3RC20BF151K

Cathode bias, V17_._____._______

R1: Shorting resistor to prevent
suck-outs in antenna stage.

R8: Shorting resistor to prevent
suck-outs in r-f stage.

R17: Shorting resistor to prevent °
suck-outs in mixer stage. '

R28: Shorting resistor to prevent
suck-outs in oscillator stage.

Cathode bias, V9, NORMAL
BROAD position. |

Cathode bias, V9, all 3 ecrystal
positions.

R7:Plateload, V1_______________

R34: Plate circuit filter, V3.

R53: Cathode bias, V9, NORMAL |
SHARP position. ;

R54: Cathode bias, V9. NOR- |
MAL MED position. !

R111: Hum filter, RF GAIXN |
circuit. !

i
'
i
'
i
i

3RC42BE221K

! SRC20BF471K

' 3RC20BF361K

3R('20BF681K

3RC20BF102K

3RC20BF152K
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2. ldentification Table of Parts for Radio Receiver R—-274 /FRR—Continued

Ref symbol Name of part and description Function of part 8Signal Corps stockNo.
R13 through RESISTOR, fixed: comp; 2200 ohms +109%,; | R13: Plate load, V2, T13__..._.__ K 3RC20BF222K
R16, RS8S8, % w; JAN type RC20BF222K. R14: Plate load, V2, T14.
R100 R15: Plate load, V2, T15.
R16: Plate load, V2, T16.
R88: Part of meter network.
R100: Audio dropping for
PHONES jack.
R5, R6, R12, RESISTOR, fixed: comp; 2700 ohms +10%; | R5: Screen dropping, V1.______._ 3RC20BF272K
R36, R48, Y% w; JAN type RC20BF272K. R6: Plate isolation, V1.
R57, R63, R12: Plate isolation, V2,
R69, R75, R36: Plate isolation, V3.
R79, R103 R48: Plate isolation, V7 or V8.
R57: Plate isolation, V9.
R63: Plate isolation, V10.
R69: Plate isolation, V11,
R75: Plate isolation, V15.
R79: Plate isolation, V14,
R103: Plate isolation, V6.
R26, R27 RESISTOR, fixed: comp; 4700 ohms =+10%; | R26: Grid leak, V4, T23. . _______ 3RC20BF472K
% w; JAN type RC20BF472K. R27: Grid leak, V4, T24.
R110 RESISTOR, fixed: comp; 5600 ohms +10%; | B+ hum filter. ________________ 3RC30BF562K
1 w; JAN type RC30BF562K.
R86 RESISTOR, fixed: comp; 8200 ohms 4 10%; { Meter network. .. ______________ 3RC20BF822K
1% w; JAN type RC20BF822K.
R11, R20, R24, | RESISTOR, fixed: comp; 10,000 ohms + 10%; | R11: Screen dropping, V2________ 3RC20BF103K
R25, R95, 1% w; JAN type RC20BF103K. R20: Screen dropping, V3.
R106, R113 R24: Grid leak, V4, T21.
R25: Grid leak, V4, T22.
R95: Cathode bias, V16.
R106: Grid return, V8.
R113: Meter shunt. !
R19, R62, R68, | RESISTOR, fixed: comp; 22,000 ohms +10%; | R19: Grid resistor, V3..._..______ 3RC20BF223K
R104 % w; JAN type RC20BF223K. R62; Screen dropping, V10.
R68: Screen dropping, V11.
R104: Grid #1 bias, V7.
R33, R56 RESISTOR, fixed: comp; 27,000 ohms +10%,; | R33: Screen dropping, V5________ 3RC20BF273K
¥ w; JAN type RC20BF273K. R56: Sereen dropping, V9.
R44, R47 RESISTOR, fixed: comp; 33,000 ohms +10%; | R44: Screen dropping, V7_..______ 3RC20BF333K
% w; JAN type RC20BF333K. R47: Plate dropping, V8.
R22, R23 RESISTOR, fixed: comp; 39,000 ohms +10%; | R22: Grid leak, V4, T19_________ 3RC20BF393K
1% w; JAN type RC20BF393K. R23: Grid leak, V4, T20.
R32, R45, R46, | RESISTOR, fixed: comp; 47,000 ohms +10%; | R32: Grid resistor, V5. _.______ 3RC20BF473K
R97 % w; JAN type RC20BF473K. R45: Grid isolation, V8.
R46: Grid isolation, V8.
R97: Plate decoupling, V16. -
R84 RESISTOR, fixed: comp; 82,000 ohms +109%; | AGC voltage divider, V13________ 3RC30BF823K
1 w; JAN type RC30BF823K. .
R3, R51, R60, | RESISTOR, fixed: comp; 100,006 ohms | R3: AGC isolation, V1_._________ 3RC20BF104K
R66, R78 +10%; % w; JAN type RC20BF104K. R51: Grid bias, V9.
R60: Grid return, V10.
R66: Grid return, V11,
R78: Screen dropping, V14.
RESISTOR, fixed: comp; 150,000 ohms 3RC20BF154K

. R96

926

+10%; % w; JAN type RC20BF154K.

Plate dropping, V16_____________




9. Identification Table of Parts for Radio Receiver R—274 /FRR—Continued

. Ref symbo} Name of part and description Function of part 8ignal Corps stock No.
%
R89, R107, RESISTOR, fixed: comp; 220,000 ohms | R89:.Diode load, V13......__.._| 3RC20BF224K
R112 +10%; % w; JAN type RC20BF224K. R107: Diode load, V12.
: R112: Carrier level equalizer.
R117 RESISTOR, fixed: comp; 330,000 ohms | Plate dropping, V16_____________| 3RC20BF334K
+10%; % w; JAN type RC20BF334K.
R73, R77, R98 | RESISTOR, fixed: comp; 470,000 ohms | R73: ANL time constant, V12____| 3RC20BF474K
+10%; % w; JAN type RC20BF474K. R77: Suppressor grid isolation,
Vi4,
R98: Grid return, V17. '
R40 RESISTOR, fixed: comp; 680,000 ohms | Screen dropping, V6__________.__ 3RC20BF684K
410%:; % w; JAN type RC20BF684K.
R2, R9, ROl, | RESISTOR, fixed: comp; 1 meg +10%; % | R2: Gridreturn, V1. ____________ 3RC20BF105K
R114 w; JAN type RC20BF105K. R9: Grid return, V2.
R91: Diode load, V13.
1 R114: Grid return, V6.
R108 RESISTOR, fixed: comp; 2.2 megs +10%; | ANL time constant, V12__._..___. 3RC20BF2256K
% w; JAN type RC20BF225K.
R81 RESISTOR, fixed: WW; 400 ohms +5%; 4 | B— Voltage divider__.__________ 3RW21910
w; JAN type RW20E401.
R35 RESISTOR, fixed: WW; 280 ohms +5%; 4 | Current limiting, K1_____________ 3RW21010
w; JAN type RW 20E281.
R105 RESISTOR, fixed: WW; 3.5 ohms 15%; 2 | Filament dropping for V12 and | 3RW9604
w; JAN type RW 55E3R5. Vie.
R80 RESISTOR, thermal: maintains cur between | Current regulator, V3 and V4____. 3Z6925-3.19
.58 and .625 amp over the voltage range of
4.3-9.7 v; designed for de¢; T-9 bulb 2%'’
1g o/a. .
R87 RESISTOR, variable: WW; 1500 ohms | METER ZERO adjustment_.____ 3RA6004
+10%; 2 w; JAN type RA20A1SA152AK. .
57, R83 RESISTOR, variable: comp; 5000 ohms | RF GAIN-AC control ... __._... 3Z_7350—137
+20%; 2.25 w; 3 solder lug term.; S8PST
sw; enclosed metal case; 14q’’ dia x Yo'’
1g; Hallicrafters #25B886.
R82 RESISTOR, variable: comp; 5000 ohms [ BFO INJ control_____ i ——— 3Z7350-125
+20%; 2.25 w; enclosed metal case, 144"’
dia x %e’’ lg; Hallicrafters #25B884.
R94 RESISTOR, variable: comp; 2 meg +20%; | AUDIO GAIN control .. _________ 327499-2.50
2.25 w; enclosed metal case, 1%¢ /'dia x %¢'’
. lg; Hallicrafters #25B883.
03, 04 RETAINER, erystal holder_ . _____._______ For crystals Y7 and Y8, respec- | 2Z7780-124
tively.
023, 024 .RING, retainer: shaft retaining ring__.__.___. For CRYSTAL PHASING shaft. .| 2Z7858-156
S8CALE: freq indieator._.____ . . __________ e 278076-163
S8CALE: vernier dial. . | mmmemee—eee 278076-162
032 SHAFT: ant, adj_ - - o | 278203-596
033 SHAFT: extension shaft. .. | .- - 272:8203-597
025 SHAFT: extensienshaft_...______________. ForCi61____________ ... 27.8203-520
031 SHAFT: turret shaft_______ . _ .. | . L 27.38203-595
039 SHELL, connector: Radio Frequency Hood _________________________._.____ 22,7390-106
UG-106/U; coax socket shielding hood, pro-
vides convenient method of connecting cable
shielding to receptacle.
E48, E44 SHIELD, electron tube: bayonet type mtg; | E44: For VI3______________._.___ 27Z8304.57
.810°’ ID x 1.375’’ h; JAN type TS102U01. | E48: For V12.
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9. |dentification Table of Larts for Radio Receiver R-274 /FRR—Continued

Ref symbol

Name of part and description

4 Function of part

i

Signal Corps stock No.

E33, E34, E35,
E37 through
E43, E45,
E46, E47

037, 038

X21  through
X28

X6
X16

X1, X2, X3, X5

through

X4

X17 through
X20
09, 010

H38, H40, H41

S1A through
S1F

S24, 82B, 52C

83, 86

85
S4
E28, E29

k49

E2, E3

E30

E31, E32

E52

98

]

SHIELD, electron tube: bayonet type mtg; ;

81077 ID x 134/ 1g; JAN type TS102U02.

SHIELD, light: ea________________________

SOCKET, crystal: 5%, \lg x %'’ wd x 43§,"’
h; Eby #9006.

SOCKET, electron tube: 7 cont miniature; 1
piece saddle mtg; JAN type TS102P01.

SOCKET, electron tube: 7 cont miniature: 1 ;
piece saddle ;ntg JAN type TS102C0t.

SOCKET, tupe: 7 cont miniature: 1 piece
saddle mtg.

SOCKET, thbe: octal; saddle mtg___________

SPRING: helical extension type; for use in
conjunction w/coupling main tuning capaci-
torgeardrive; %'/ 1g x %6’’ OD o/a; 11 com-
plete turns close wnd.

STUD: %" 1g o/a x #¢’’ dia body, }ie’’ dia
term. and #4-40 threaded stud: #1-40
threaded stud at 1 end, 3¢’ lg.

SWITCH, rotarv: 6 positions; 6 sect_ . __.____

SWITCH, rotary: 7 positions; 3 seet__.______ i

SWITCH, toggle: SPST; JAN type ST42A___

SWITCH, toggle: DPST; JAN type ST52K__

SWITCH, toggle: DPDT; JAN type ST52N __

TERMINAL BOARD: general purpose: 1
brass solder lug term.; 31’ 1g x %'’ wd x
}e’’ h o/a.

TERMINAL BOARD: general purpose; 1
brass solder lug term.; 3’/ lg x k'’
2 32” h o/a.

TERMINAL BOARD: general purpose; 2
brass nickel pl screw tyvpe term. w/lugs for

wd x !

i E33.
’ E34:
" E35:
+ E37: For V3.
. E38: For V6.
E39:
E40: For V8.
E41: .
- EA42: For V10.
: ¥43: For V11,
{ E45: For V14,
E46: For V15.
EA7: For V16.

! For crystals Y1 through Y8,
respectively.
X6 through X16: for V6 through
V186, respectively.
: For V1, V2, V3, and V5, respec-
tively.

; For V17, V18, V19, and R80, re-
spectively.

Part of coupling between gear

«  drive and main TCNING capac-

. itor.

i SELECTIVITY switch__._______

VFO-CRYSTAL selector.________
83: ANL-OFF______________.___
S6: RECEIVE-SEND.

i CW-MODULATION ___________.
{ AGC-MANUVAL._______________
| Binding post strips. ... __________

E2: RECEIVE-SEND___________
E3: AUDIO IN.

below chassis feedthru; 1%’/ lg x 134’/ wd x

1’ h, w/lugs %’/ h.

TERMINAL BOARD: general purpose; 2 }

brass solder lug term.; 1 integral w/mtg lug:
2 lg x ¥ owd x 3/ h o/a.
TERMINAL BOARD: general purpose; 2
brass solder lug term.;
1 m" h 0/8..
TERMINAL BOARD:
2 brass turret type term.; 2%’/ lg x 1’ wd x
342"’ thk, w/term. %'/ thk

r-f gain isolation; '

! Binding post strip_ ...
!
1

Binding post strips. ... .________

1% 1g x ¥/ wd x |

13

278304.154

27.8301-36
278761-60

27.8677.94
27.8677.99
27.8677.166
278678.46

278877.428
3Z212101-28
379825-36.5

329825-62.544
3Z9863-42A

3729863-52K
379863-52N
3Z770-1.18

32770-1.21

32770-2.81

32770-2.82
37770-2.83

3Z770-2.100

-~



9. Ildentification Table of Parts for Radio Receiver R-274 /FRR—Continved

Ref symbol

Name of part and description

Function of part

Signal Corps stock No.

E1

E4

E7

E9

ES8

E10

E1l1

E13

E12

E14

E15

T35

T33
T32
T31
T28

T29

TERMINAL BOARD: ant. and gnd binding
post strip; three #6-32 NC-2 x %’/ Ig; nickel
pl brass knurled thumbserew term. on top
and 3 lug term. on bottom; 21%4¢’’ x 1%e’’ wd
x %'’ h o/a.

TERMINAL BOARD: general purpose; 5
brass nickel pl screw type term. w/lugs for
below chassis feedthru; 21%6’* lg x 1%’" wd
x %’ h; w/lugs 1%6’’ h.

TERMINAL BOARD: resistor mtg; 6 brass
gilver pl turret type term.; 1%’/ 1g x 114’/ wd
X %'’ thk, w/term. and insert %’/ thk.

TERMINAL BOARD: general purpose bind-
ing strip post; 8 brass silver pl turret type
term.; 23’7 Ig x 3¢’ wd x 342/’ thk, w/
term. and inserts 3%’/ thk. )

TERMINAL BOARD: resistor and choke
mtg; 10 brass silver pl turret type term.;
1%’/ sq x %2’/ thk, w/term, and inserts 3%’/
thk.

TERMINAL BOARD: resistor and capac-
itor mtg; 12 brass silver pl turret type
term.; 2 rows of 6 term., 114’/ between rows,
ea row of ctr 4 term. has term. spaced %'’
apart and two opposite end term. spaced 1’/
from nearest term.; 3%’/ Ig x 1%’ wd x %'’
thk, w/term. and inserts %'’ thk.

TERMINAL BOARD: resistor and capaci-
tor mtg; 12 brass silver pl turret type term.;
3K 1g x 1%" wd x %,’’ thk, w/term. and
inserts 3%’/ thk.

TERMINAL BOARD: resistor mtg; 14
brass silver pl turret type term.; board 63’/
g x 24" wd x 3.’/ thk, w/term. %44’/ thk.

TERMINAL BOARD: resistor and capaci-
tor mtg; 14 brass silver pl turret type term.;
2%’ 1g x 1%’ wd x %,’’/ thk, w/term. and
inserts %’/ thk.

TERMINAL BOARD: resistor, choke and
capacitor mtg; 30 brass silver pl turret type
term.; 8%’/ 1g x 1%’/ wd x %2’/ thk, w/term.
%e'’ thk. '

TERMINAL BOARD: resistor mtg; 38 brass
silver pl turret type term.; 7%’/ 1g x 1%’ wd
x 32’’ thk, w/term. and inserts %’ thk.

TRANSFORMER, AF: plate coupling type;

pri 2000 ohms impedance; secd #1, 50 ohms
impedance; secd #2, 150 ohms impedance;
secd #3, 150 ohms impedance; max d-¢ cur
rating .075 amp, 500 v test; HS metal case.
TRANSFORMER, IF: 455ke;bfo.._____ ——
TRANSFORMER, IF: output 455 ke____ ...
TRANSFORMER, IF:
IF.
TRANSFORMER, IF:
1st IF.
TRANSFORMER, IF:
IF,

455 ke; input 455 ke,

455 ke; interstage 2d

‘455 ke; output 455 ke |

AUDIO OUTPUT______._______

455-ke output_______ e

Resistor,
mounting
oscillator).

choke, and capacitor
(6.445-mc¢  crystal

For 2d detector_ _ __________.____

For r-f and oscillator chassis______

Forlstaudio ... . _._____.__._

For 6-mc intermediate frequency. .

For 455-ke i-fchassis.._.__._.___.._

Audiooutput - ... .. ______

"455-kec output__ .. _______.___
4th 455-kc intermediate frequency_

1st 455-kc intermediate frequency . _

2nd 455-ke intermediate frequency .

37Z770-3.50

3Z770-5.28

32770-6.84

34770-11.18
37Z770-10.54

32770-12.83

3Z770-12.84

v

3Z770-18.53

32770-14.57
37770-30.15

32770-38.10

27Z9635.38

279644.32

279642.137
279642.136
279642.133

279642.134
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9. ldentification Table of Parts for Radio Receiver R-274/FRR—Continued

Ref symbol

Name of part and description

i

Function of part

Signal Corps stock No.

T30

T25
T26
T27

T34

T1
T13
T19

T2
T20
T14
T8
T3
T15
T21
T9
T4
T16
T22
T10
T5
T17
T23
T11
T6
Ti8
T24
T12

TRANSFORMER. IF: 455 ke; interstage 3d

IF.
TRANSFORMER. IF:

1

'
1
i
(
|

TRANSFORMER, IF: 6 me; output._._____

TRANSFORMER, IF: 6.455 mc xtal oscil-

lator.

TRANSFORMER, power fil and plate type;

input 95/105/117/130/190/210/234/260/v ac. !

60 cyc single ph; secd #1, 6.3 v at 6.3 amp, '

i

seed #2, 5.0 v at 3.0 amp, secd #3, 350 v ac. :
at .150 amp CT, secd #4, 12.0 v at .6 amp; !

HS metal case.

' TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variahle RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
i TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFOGMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:
TRANSFORMER, variable RF:

unshielded. _

unshielded _ _:
unshielded - _
unshielded . _
unshielded . _
unshielded. _;
unshielded .. _
unshielded .. _
unshielded. _
unshielded. .
unshielded - _
unshielded _ _
unshielded . _
unshielded _ _
unshielded .. -
unshielded - _
unshielded _ _
unshielded - _
unshielded - .
unshielded _
unshielded - _
unshielded . -
unshielded - .
unshielded _ _

3rd 455-ke intermediate frequency _

6-me input- - ___________ ..
6-mecoutput.________.___.________
6.455-me crystal oscillator___.____

Turret band #1 antenna____ .. _____
Turret band #1 mixer_._____ e
Turret band #1 oseillator___ ... __
Turretband #1ef________ ..
Turret band #2 antenna. .. . e
Turret band #2 oscillator. ..

Turret band #2 mixer___. .

Turret band #2rf. ___ ... _.___
Turret band #3antenna______ . ___ .
Turret band #3 mixer_____________
Turret band #3 oseillator. . ______.
Turretband #3rf____ . __._ . ...
Turret band #4 antenna_________._
Turret band #4 mixer_____ ... __._._
Turret band #4 oscillator__._______
Turretband #4rf__________ L
Turret band #5 antenna_ _ . _______
Turret band #5 mixer_____________
Turret band #5 oscillator____ . ____.
Turretband #5vf_ ___________ ____
Turret band #6 antenna_ _ _ _ . . ____
Turret band #6 mixer._._________.
Turret band #6 oscillator_____ . ___.
Turretband#6rf____ ... _ .. . _._

H
279642.135

27.9643.389
279643-390
279643-391

2729608-124

279629-276
279629288
279629294
279629282
279629277
279629295
279629289
279629283
279629278
279629290
279629296
279626284
279629-279
279629291
279629297
279629285
279629280
279629292
279629298
279629-286
279629281
279629293
279629-299
279629287
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RESISTOR COLOR AND LETTER CODE.

RMA COLOR CODE FOR
FIXED COMPOSITION RESISTORS

JAN COLOR CODE FOR
FIXED COMPOSITION RESISTORS

'ST}SIGNlFICANT

20 FIGURES

st }smmncmT

l— 20 | F!GURES

N
(T 3 (T = \ m Fum]
L TOLERANCE T—TOLERANCE
MULTIPLYING VALUE MULTIPLYING VALUE
METHOD A METHOD A
TOLERANGE —{BOOY) 4 SIGNIFICANT TOLERANCE
S EORES I—-—Mumpums VALUE
20
= ) am ]
MULTIPLYING VALUE 2D | SiGNIFICANT
(BODY) .- [ FIGURES
METHOD B METHOD 8
A B8
JAN TYPE DESIGNATIONS (FIXED COMPOSITION)
JAN COLOR CODE (FIXED, WIRE~WOUND: RU) 153
1ST | SIGNIFICANT ST S6 MULTIPLIER
1—.20 FIGURES FIGUR
STYLE 2D SIG FIGURE , snc FIGURE
JE
/ N E RESISTANCE
COMPONENT GHARACTERISTIC TOLERANCE
? Q
—r ZAN ) JAN TYPE DESIGNATIONS (FIXED WIRE-WOUND)
é § 102
) \\ / ST Sig ’MULTIPLIER
TOLERANCE STYLE zo snc 2D SIG FIGURE ,
DOUBLE WIDTH MULTIPLYING VALUE RES'STANCE
COMPONENT CHARAGTERISTIC
c D
STANDARDS NOTES:
TTwoLTIPLY ~—JJaN LETTER I. RESISTORS WITH AXIAL LEADS ARE
coLor [SIGNIFICANT | MULTIPLYING | 1oL ERANCE (%4)| 1o\ ERANGE INSULATED. RESISTORS WITH RADIAL
TR 5 : ; - — LEADS ARE NON - INSULATED.
BROWN : o Cx 3 2. RMA: RADIO MANUFACTURERS ASSOCIATION.
| RED 2 100 *2 G 3. JAN: JOINT ARMY - NAVY.
"ORANGE 3 1,000 *3 = 4. THESE COLOR AND NUMBER CODES GIVE
YELLOW 2 70,000 334 = ALL RESISTANCE VALUES IN OHMS,
GREEN 5 100,000 +5 = 5. RESISTIVE COMPONENTS USED FOR LETTER
BLUE < 17000,000 s — TOLERANCES ARE : RC, RN, AND RU.
3 p 6. WATTAGE FOR RW TYPES 1S FOUND IN THE
:'::YET ; |£'ggg'°°gg = ; JAN SPECIFICATIONS UNDER GHARAGTERISTICS.
WHITE 9 1,000,000,000 *9 -
GOLD - - 0.1 s J
SILVER ~ 0.0l 10 K
NO COLOR = - +20 ™ TMRC
Figure 44. Reststor color codes.
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CAPACITOR COLOR AND LETTER CODES

RMA 3,4, AND 6 DOT MICA, PAPER AND CERAMIC

JAN 6-DOT COLOR CODES FOR:

TOLERANCE  PAPER-DIELECTRIC CAPACITORS
[_ THIS DOT IS SIG. FIG.
ALWAY
fer | =3 6 S SILVER ST 20
[ L o L }
IST 20 MULTIPLYING j_?_(f; ==} Lam}
v VALUE IST 2D
SIG. FIG. \ f MULTIPLYING
3-DOT COLOR CODING SI1G. FIG. VALUE CHARACTERISTIC
(500 VOCW £ 20%) 4-DOT COLOR CODING TOLERANCE
SI1G. FIG. (500 VDCW) ) MULTIPLYING VALUE ¢
TsT 20 300 SI6, FI6. L uLTIPLYING MICA-DIELECTRIC CAPACITORS

1ST 20

3

VALUE THIS DOT 1S $IG. FIG.
ALWAYS BLACK
1ST 2D

WORKING
VOLTAGE WORKING TOLERANCE
(OrR CHARTA:JEE:RTC‘E) VOLTAGE CHARACTERISTIC
LEFT BLANK TOLERANCE
MULTIPLYING VALUE D E MULTIPLYING VALUE
6~DOT COLOR CODING , F
CERAMIC-DIELECTRIC CAPACITORS

RMA COLOR CODE FOR TUBULAR

CERAMIC-DIELECTRIC CAPACITORS CERFERATURE by P SIG. FlG.
/IV TOLERANCE
T )
L=

TEMP COEFFICIENT
TOLERANCE
MULTIPLYING VALUE

ST siGNIFICANT

FIGURES

G
LETTER AND NUMBER DESIGNATIONS FOR:

MULTIPLYING
VALUE

JAN: MICA; PAPER AND CERAM!C CAPACITORS = =
o™
l TOLERANCE
STYLE ST DECIMAL TEMPERATURE 20 S16. FIG
COMPONENT SIG FIG MULTIPLIER COEFFICIENT IST : :
CHARACTERISTIC TOLERANCE H
BUTTON, MICA-DIELECTRIC CAPACITORS
SIG FIG . J (TOP VIEW) MiL BUTTON MICA
LETTER AND NUMBER DESIGNATIONS FOR: :ZET“;'(:'EF? {BLACK)
JAN BUTTON CAPACITORS - FiG.
c8 1l N 2D SIG. FIG.
I ST DECIMAL
COMPONENT SIG FIG. MULTIPLIER MULTIPLIER OR ZEROS
STYLE CHARACTERISTIC
TERMINAL TOLERANCE CAPACITANCE TOLERANCE
ASSEMBLY SIG FIG
(SEE NOTE 5) CHARACTERISTIC
K {SEE NOTE 5} L
JAN CERAMIC-CC
- STANDARDS - JAN NICA-CH JAN PAPER-CNR CAP.TOL.FOR CAP.TOL.FOR
MORE THAM 10 GYF| 10 UUF OR LESS
LETTER LETTER
SIG. DECIMAL % LETTER| CHARAC- | LETTER| CHARAC- | DEC, CHARAC-
coLOR voow % DES |G- UUF DESiIG- TERIS
FI6. MULTIPLIER |TOL, TOL, [TERISTIC | TOL. [TERISTIC MOLT. NATION NATION TIC
BLACK 0 1 120 S00| M A M A 11 220 L 22,0 G [
BROWN )] 10 %1 100 - ] E 10} ¢ 1% £ - - H
RED 2 100 t 2 200 G C H 100} 22 G . . L
ORANGE 3 1,000 |¢3] 300] - D Ne J 1,000 - . . . P
YELLOW 4 10,000 t 4 40| - E . P . . - . N R
GREEN 5 100,000 |+ 5| 500| - F . R - [ ts J 0.5 D S
BLUE 6 1,000,000 16 600 G . S - . . . . T
VIOLET 7 10, 000,000 £ 7| 700f . - T . - . [
GRAY 8 100,000, 000 8 800( - C.01 - . 20.25 [+ B
WHITE 9 [1.000.000,000 t 9 900 - . - 0.1 3 10 K 21,0 F EY
GOLD - 0.1 25 1,000 J . . . - - . . A
SILVER - 0.01| £10 |2,000] X K . . . . .
No ColoR| - 220 500 - . - - . - - -
* THE TOLERANCE OF THIS CAPACITOR 1S 130%. NOT 13

NOTES
JAN: JOINT ARMY.NAVY
RMA: RAD 10 MANUFACTURERS ASSOCIATION

1.
2.
3.
4,
S,
6.
7.

102

THESE COLOR AND LETTER CODES GIVE CAPACITANCES IN MICROM!CROFARADS

THIS TABLE 1S ADAPTED FOR JAN AND RMA COLOR AND JAN LETTER TYPE DESIGNATIONS

CERAMIC AND MICA CAPACITORS, BOTH JAN AND RMA, ARE GENERALLY 500 VOCW
BUTTON CAPACITORS ARE GENERALLY 300 VOCW
READ BUTTON CAPACITOR TOLERANCE UNDER CERAMICS OF MORE THAN 10 WUF
CHARACTERISTICS ARE- AVA{LABLE IN JAN CAPACITOR SPECIFICATION MANUALS
THE COMPONENTS USED ABOVE FOR JAN LETTER TYPE DESIGNATIONS ARE:

€& MICA BUTTON: (C CERAMIC; C¥ MICA MOULDED: ¢~ PAPER MOULDED

Figure 45. Capacitor color codes.
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INDEX

Additional equipment required_______.____.
Adjustment:

Centering of turret contacts. _ - ____._._
Dialmask_ .. ..
Meter adjustment. - _________________
Setting dial seale_ ______________..___
Tuning control ____ . ________________
Tuning dial eluteh________________.__
Age characteristies_______ [
Alinement:
Alinement procedures___ ... ______.___
I-f alinement procedures________.______
R-f alinement_______ _______________
R-f turret alinement chart____________
Antenna:
Connections_ - _._ ... _________

Audio amplifier:
1st a-f amplifier. . _______________
Audio output amplifier:
Power output. .. _____

Automatie gain control:
Age checking . - _ . ____._____.
Cireuit.________ .
Associated equipment._ .. __________._______
Automatic noise limiter_ . _______.________

Beat frequenecy oscillator:
Alinement__ _ . _ .-

Capacitor color code (fig. 45) - - .. _______
Checking B+ circuit for shorts__..._.____ .
Circuit switching:

I-f changeoverrelay.. . ___.________

I-fselectivity . - ... _______

R-fturret. . . ___ . __________.___
Cleaning . . . _________ .. ___.__.__ I
Connections_ . . . ...
Control eireuits_ - .. ______._.__. N
Controls______ _____ ..
Crystal filter.__ . _____ . ________________.
Crystal oscillator___ . __.___ . ______.__

Description of receiver- ... _____._.____
Destruction of equipment_ - _____________.
Detector. . .
Disassembly of complex parts__.__________

Equipment performance checklist_________.

Para-
graphs

10

84
80
81
87
80
71
80
98

83
84
85
86

84, 91
55
39

Page
3

72
70
70
75
70
56
70
80

71
72
74
71

8

2
47

81
18

53
45

1
43

72,77
43
25

102
52

31
79
27
14

50
10
40
33

82
42
68

Parg-
graphs
Final testing:
Age characteristics .. ____________.__ 98
Beat frequency oscillator_ . _____.______ 91
Dial calibration accuracy.. . _.______ 92
Frequency response.___._._____._____._. 100
I-f output voltage . - - - _._____ 94
I-f rejection ratio - . __________.____ 97
Image rejection ratio____________.____ 96
Over-all selectivity. . _ - .- __._._____ 95
Power output to speaker__ . ____.._____ 99
Sensitivity - - - 93
Test conditions._____ .- .. __.__.__ 90
Test equipment required. - ________.__ 89
Forms and Records_____ ... ___________ 2
Frequency:
Coverage. .. - -
Indication__ __ - ____.___-
Frequency response__ -« - - - ——-—--- 100
Headset—_ - - - 10, 14
I-f rejection ratio.____ . ________ .- 97
1-f amplifiers: i
Alinement_ _ .. 84
6.0-mc i-f amplifier- . _____________ 46
1st 455-ke i-f amplifier_ . ________ - 49
2d 455-ke i-f amplifier_____________._- 50
3d 455-ke i-f amplifier.__ .. ________ 51
Ifoutput- - oo 52
Inspection, visual . . _._ 35
Installation. _ - o __. 13
Limited storage - - - - - - oo __. 101
Loudspesaker:
Connections (fig. 6) ... ___ 14
Type used - «ooccomm oo 10, 14
Lubrication_ . ___ .- __.____..___2 29,30,31
Maintenance:
Field. o 62-64
Organizational - __________ . ____..___ 34-37
Preventive_ . _ . 25-28
Meter zeroing. . - .- 87
Mixers:
1st Mixer theory_ - ________. 42
2d Mixer theory__ . . ______ 47
Operation:
© Additional equipment required________ 10
Aretic - 22
C-w reception________________ - 19
Desert - o - 24
Radiophone reception________._______ 18

Page

80 -
77
77
81
77
80
79
79
81
77
76
75
1

81
3,8
80

72
35
37
39
40
41
21

82

3,8
17,
18,19

51, 52
21, 22
14
75

30
36

12
12
13
10
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Operation—Continued
Starting procedure_ ... _____ ..
Stopping procedure_ ... __._.___..-
Tropies - - - oo
Operational test__ ..o .ooo___._______
Oscillators:
Beat frequency oscillators. . .. ___._.___
Crystal oscillator_ . ______..__-
Variable frequency oscillator_._______-
6.455-me crystal oscillator_ . ____.__.__._

Packaging data_ .- ...
Painting .. .o
Performance characteristies. . ___________
Power output. o« oo
Power requirements_ ... __ ..o~
Preventive maintenance ... . _________.
Preventive maintenance techniques.______ .

Rectifier. v moo oo
Refinishing - .. -
Relay, i-f switch-over (K1) . _.____._._.__.
Replacement of parts.. .. ._____
Repacking for shipment or limited storage._.
Resistor color code (ig. 44) . oo
R-f amplifiers:

1st r-f amplifier_ . . _______________

2d r-f amplifier._______________.___.__
Rustproofing. oo

Schematic diagram (fig. 43)__..______ faces.

104

Para-
graphs

Page
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12
12
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43
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21
2
81
2,8
14
14
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21
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101

27
29
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100

! Para

grai)h:s
Selectivity .- 95
Sensitivity ... ... 93

Service upon receipt of used or recondi- 15
tioned equipment.

Shipment._ ... 101
T a Y S 11
SPares.- - .o 9
Specijal tools_ .. 25
Starting procedures. ... ___ . ____ ... __ 17
StOPPING - - oo 20
Table of components____ . ______..____._. 6
Test equipment._ - _____________ ... __.__ 64, 89
Tests:

Final testing.._ - ___________.__..__ 91-100

Operational test_____________________ 68
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