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WARNING

HIGH VOLTAGE

is used in the operation

of this equipment.

A DANGEROUS SHOCK

may result if operating personnel fail

to observe safety precautions.

Be careful not to contact external power
source input connections when working on

or near this equipment.




ADDENDA T0 INSTRUGTION BOOK

JANUARY 26, 1953

RADIO RECEIVER R-520/URR

The following information supplements the instruction book for Radio
Receiving Set R-520/URR. The serial numbers of the radio receivers covered in
this addenda are:

NAME SERIAL NUMBERS
Radio Receiver R-520/URR 2550 through 7217

Page 139. App. 11 Par. 2. Add the following after item 6:

Ref. symbol Name of part and description
o 11‘\125 5175 RESISTOR, fixed: comp; 47 ohms
PH52.01 sarinl +10%; Y4w; JAN type RC20BF-
numbers 2550 470K

through 7217)

Page 152-A. Add the following to the caption of figure 40:

(In Radio Receiver R-520/URR bearing Order No. 15175-PH-52-01 serial
numbers 2550 through 7217, the value of resistor R25 is changed from
150 ohms to 47 ohms.)

FEBRUARY 3, 1953 202G3023
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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 victim 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 clothing, or other nonconductor to free the victim.
An ax may be used to cut the high-voltage"wim. 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 suflicient supply of air has been
furnished meanwhile by artificial respiration.

b. The victim is usudally very white or blue. The pulse is very weak or
entirely absent and unconsciousness is complete. Burns are usually pres-
ent. The victim’s body may become rigid or stiff in a very few minutes.
This condition is due to the action of electricity and is not to be consid-
ered rigor mortis. Artificial respiration must still be given, as several
such cases are reported to have recovered. The ordinary and general
tests for death should never be accepted.

TREATMENT.

a. Start artificial respiration immediately. At the same time send for
a medical officer, if assistance is available. Do not leave the victim un-
attended. Perform artificial respiration at the scene of the accident,
unless the victim’s or operator's life is endangered from such action. In
this case only, remove the victim to another location, but no farther than
is 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 Shaeffer prone
pressure method, other methods of resuscitation may be used. Pressure
may be exerted on the front of the victim’s diaphragm, or the direct
mouth-to-mouth method may be used. Artificial respiration, once started,
must be continued, without loss of rhythm.

b. Lay the victim in a prone position, one arm extended directly over-
head, and the other arm bent at the elbow 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 foreign bodies, such as
false teeth, chewing gum, or tobacco. The mouth should remain open,

TL15338-A



A. CORRECT POSI-
TION. Operaior’s elbovs
straight and locked. Vie-
tim's face turmed away
Jrom bent elbow and resting
on back of hand.

B. FORWARD SWING
AND POSITIONING OF
HANDS.  Litilr finge
rests on last nb. .

C. DOWNW ARD PRES-
SURE. Arms and thighs
vertical.

D. REST POSITION.
Operalor releases pressure

suddenly, noings back on
heels, and rests for 2
seconds.

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 resuscitation, 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 ta prevent injury to the victim. The assistant
should also be ever watchful to see 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 respiration.

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

(1) the operator's arms and thighs will be vertical while applying
pressure on the small of the vietim’s back;

(2) the operator’s fingers are in a natural position 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 allowing the hands to slip off the victim;

(4) the operator’s elbows are straight and locked.
f. The resuscitation procedure is as follows:
(1) Exert downward pressure, not exceeding 60 pounds, for 1 second.
(2)  Swing back, suddenly releasing pressure, and sit on the heels.
t2)  After 2 seconds, 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 re-
quires 1 second. The release and backward swing require 1 second. The
addition of the 2-second rest makes a total of 4 seconds for a complete
tycle. Until the operator is thoroughly familiar with the correct cadence

TL15338-8



of the cycle, he should count the seconas aloud, speaking distinctly and
counting evenly in thousands. Example: one thousand and one, one thou-
sand and two, etc.

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

RELIEVING OPERATOR.

The relief operator knecls 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 recady to take over. On the
backward swing, the operator moves and the relief operator takes his
position. The relieved operator follows through several complete 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.

STIMULANTS.

a. If an inhalant stimulant is used, such as aromatic spirits of am-
monia, the individual administering the stimulant should first test it
himself to see how close he can hold the inhalant to his own nostril for
comfortable breathing. Be sure that the inhalant 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 ': teaspoon of aromatic
spirits of ammonia. Do not give any liquids to an unconscious victin.

CAUTIONS.

a. 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 breath-
ing. Keep him warm and quiet.

¢. A resuscitated victim must be watched carefully as he may sud-
denly stop breathing. Never leave a resuscitated person alone until it is
CERTAIN c¢hat he is fully conscious and breathing mormally.

TL15338-C
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Note. This instruction book will be replaced by TM 11-877 which, when
published, will be listed in SR 310-20-4.

CHAPTER 1

INTRODUCTION

Section |. GENERAL

1. Scope

This instruction book contains a description, detailed theory of
operation, and necessary instructions for the installation, opera-
tion, field maintenance, and repair of Radio Receiver R-520/URR.
In addition, a chapter on the disassembly and repacking of the
receiver for shipment or limited storage is included. There are two
appendixes covering a list of references and an identification table
of parts.

2. Forms and Records

The following standard forms will be used for reporting unsatis-
factory conditions of Army materiel and equipment.

@. DD Form 6, Report of Damaged or Improper Shipment,
will be filled out and forwarded as prescribed in SR 745-45-5.

b. DA AGO 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.

c. DA AGO Form 11-238, Operator First Echelon Mainten-
ance Check List for Signal Corps Equipment (Radio Communica-
tion, Direction Finding, Carrier, Radar), will be prepared in
accordance with instructions on the back of form (fig. 12).

d. DA AGO Form 11-239, Second and Third Echelon Main-
tenance Check List for Signal Corps Equipment (Radio Commu-
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nication, Direction Finding, Carrier, Radar), will be prepared in
accordance with instructions on the back of form (fig. 13).

e. Use other forms and records as authorized.

Section Il. DESCRIPTION AND DATA

3. Purpose and Use

a. Radio Receiver R-520/URR (fig. 1) is a portable superhet-
erodyne radio receiver designed for troop information. It is con-
tained in a luggage-type carrying case. The receiver will operate
either a loudspeaker contained within the unit or a low-impedance
headset connected externally.

b. Radio Receiver R-520/URR is designed to receive a-m (am-
plitude-modulated) signals covering frequency ranges from 550
ke (kilocycles) to 1600 ke, 2 me (megacycles) to 4 me, 4 me to 8
me, 9.4 mc to 9.8 me, 11.6 mec to 12me, 14.9 me to 15.5 me, and
17.5 mc to 18.1 mc. The receiver will operate from dry batteries or
from an external a-c (alternating-current) or d-c (direct-cur-
rent) source. The types of batteries and external power on which
it will operate are listed in paragraph 4.

4. Technical Characteristics

Frequency range:

Broadecast band .................. . 540 ke to 1600 ke.
24 meband....................... 2 mec to 4 me.
4-8mecband....................... 4 mc to 8 me.
31 M (meter) band................ 9.4 me to 9.8 mec.
25 M band........................ 11.6 mc to 12 me.
19 M band........................ 14.9 mc to 15.5 me.
16 M band........................ 17.5 me to 18.1 me.
Receiver type ........... .. .. .. .. .. Superheterodyne
Type of signal which can be received. A-m.
Intermediate frequency ............ 455 ke.
Number of tubes................... 5.
Rectifier ......................... Selenium.
Thermal resistor .................. Glass-inclosed.
Power input (battery) :

A battery ....... ... ... ... . ..., 9 volts at 67 ma.

B battery ...................... 90 volts at 17 ma.
Power input (power line) :

117 volts ac..................... 10 watts.

117 volts de. . ................... 7.5 watts.



230 volts ac. . ... .o 20 watts.

230 volts de. ... .o 15 watts.
Antennas:
LOOD « ot Fastened to inside of

front cover. Remov-
able to provide recep-
tion in steel buildings
and vehicles. Used on
the broadcast band.
Whip .. 61 inches long (extend-
ed). Consists of eight
telescoped sections.
Switched into the an-
tenna circuit when any
one of the short-wave
buttons are pressed.

Long wire . ... Antenna and ground
terminals provided on
rear of receiver for
connecting external
antenna (not sup-
plied) and ground, to
assure maximum sig-
nal pick-up in very
weak signal areas.

Headset ... ..o Jack on rear of speaker
accommodates Plug
PL-55 for low-imped-
ance headset connec-
tion (plug, cord, and
headset not supplied).

Band selector ............ ... .. ... Seven band-selector
buttons on the front
panel provide a means
of selecting the band
covering the desired
frequency range.

Tone control ........ ... .. .. ... Four tone-control but-
tons located below the
dial scale on the front
panel permit selection
of 16 different tonal
combinations.

Weight ... . i 20 pounds, less bat-
teries.



Battery ... ... ... .. (not supplied) —Zenith
type Z985. Single bat-
tery pack consisting of
nine volts A and 90
volts B supply.

Signal Corps batteries.............. One 90-volt B Battery
BA-423/U.
or Three 3-volt A Bat-
teries BA-407/U.
Signal Corps batteries.............. Three 90-volt B Bat-

teries BA-270/U.
Six 1.5-volt A Batteries
BA-30/U.

Note: For Signal Corps battery combinations, see paragraph 13.
5. Packaging Data and Components (fig. 2)

a. Radio Receiver R-520/URR 1is shipped without bat-
teries. When it is packaged for export or domestic shipment, two
large bags and one small bag of silica-gel are placed in the battery
compartment of each receiver. The receiver is placed in an inner
carton and sealed. This carton is covered by a water-vaporproof
bag which is placed in an outer carton and sealed with pressure-
sensitive, water-resistant tape. Four of these outer cartons are
packed in a wooden crate. The outside dimensions are listed in the
following chart:

Ttem Height Width Depth ! Volume ; Unit weight
(in.) (in.) (in.) { (cu. ft.) i (Ibs))
Inner carton, 200-lb. test | 1414 1914 10% C 1.6 ‘~ 26
Kraft corrugated | ‘
Outer carton, corrugated | 153 20 1014 ‘; 1.9 | 2914
Wooden crate 33 227, 1214 ; 9.1 ' 156

Note. Items may be packaged in a manner different from that shown,
depending on the supply channel.

b. The following list indicates the contents of each wooden
crate. See the packing list attached to each one for exact contents.

Crate dimensions Contents Notes
(in.)

33x22% x21% | Four packaged cartons, | Receivers shipped without

each containing one re- batteries.

ceiver .

Spare parts and accessor-
ies are contained within
the receiver.




c. Radio Receiver R-520/URR is the only component of
the radio set. The receiver measures 12 inches high by 8 inches
deep by 193 inches long. It weighs 20 pounds, less batteries.

6. Description of Radio Receiver R-520/URR

a. Radio Receiver R-520/URR (fig. 1) is a five-tube (plus
selenium rectifier and glass-inclosed thermal resistor), portable,
superheterodyne radio receiver designed to receive a-m signals on
broadcast and short-wave bands. The front panel (fig. 8) contains
all the controls required for the operation of the receiver. These
include the volume control and on-off switch, tone control switch
assembly, tuning control, and seven band selector buttons which
permit any one of seven bands to be selected. When a push button
is depressed, it catches and is held until another push button is par-
tially depressed, at which time the first push button releases and
the selector mechanism is disengaged. The broadcast range (540 to
1,600 ke) is covered by one band. There are two continuous cover-
age bands; one covers 2 to 4 me and the other covers 4 to & mec.
Four spread bands cover the frequencies from 17.5 me to 18.1 mec:
from 14.9 to 15.5 me: from 11.6 to 12 mc; and from 9.4 to 9.3 mc.
The receiver uses directly heated filament-type tubes and will oper-
ate on dry batteries (9 volts A and 90 volts B), 117 volts ac-dc,
290 volts ac or 220 volts de. External antenna and ground termi-
nals are provided for connecting an external antenna and ground
in extremelv weak signal areas. The external antenna is effective
on all bands.

b. The receiver is built into a luggage-type carrying case,
complete with handle. A loop antenna for broadcast reception is
fastened to the inside of the front cover. The loop antenna can be
removed and connected by an antenna extension cable to provide
reception in steel buildings and vehicles. For short-wave reception,
the receiver has a telescopic whip antenna that retracts into the
cabinet. The rear cover is hinged for access to spares, accessories,
batteries, tubes, headset jack, power adapter switch, and antenna
connections. A latch near the top edge of the door holds the rear
cover in the closed position.

c. The chassis is removable from the carrying case for re-
pair and maintenance. See paragraph 64 for chassis removal in-

structions.

7. Accessories and Running Spares

a. Included inside the cabinet of Radio Receiver R-520/-

5



URR are the loop antenna extension cable and suction cups, four
power cord adapter plugs, the battery cable assemblies (contained
in a bag), a nylon alinement wrench, and an instruction book.

b. Running spares are provided for all normally expend-
able items such as tubes, pilot lamps, fuses, and the glass-inclosed
thermal resistor. Following is a list of running spares:
fuses, 3/16 ampere, Littelfuse type 3AG.
neon pilot bulb, GE type NE 51.
tubes 1U4.
tube 1L6.
tube 1U5.
tube 3V4.
glass-inclosed thermal resistor.

b e b DD O

8. Additional Equipment

The following material is not supplied as part of Radio Receiver
R-520/URR, but is required for certain operating conditions. 35-
foot length antenna wire; low-impedance headset; and Headset
Plug PL-55.

Cautton: Do not make connections to antenna and ground
terminals while the set is connected to the power line (fig. 10).

a. Two terminals are provided at the left rear of the chas-
sis marked A and G for external antenna and ground connections.
These are for use in areas of extremely low signal strength. If an
external antenna and ground are connected to these terminals, sig-
nals previously impossible to obtain may be received in many cases
(par. 18).

b. Under certain conditions, it may be advantageous to use
a headset with a Plug PL-55 connected. The speaker is discon-
nected automatically when the plug is inserted into jack J3, located
on the rear of the speaker (par. 51).



CHAPTER 2

OPERATING INSTRUCTIONS

Section 1. SERVICE UPON RECEIPT OF EQUIPMENT
9. Siting

a. EXTERNAL REQUIREMENTS. The best location for radio
equipment depends on local conditions such as the type of housing
available and the terrain. Radio Receiver R-520, URR will have a
greater receiving range if the unit is high and clear of hills, build-
ings, cliffs, densely wooded areas, and other obstructions. Depres-
sions, valleys, and other low places are poor locations for radio re-
ception because the surrounding high terrain absorbs r-f (radio-
frequency) energy. Weak or otherwise undesirable signals may be
expected if the set is operated under or close to steel buildings,
underpasses, power lines, hospitals, or power units. If possible,
choose a location on a hilltop or elevation. Normally, reception over
water is better than over land.

b. INTERIOR REQUIREMENTS. If possible, keep the receiver
away from sources of electrical interference or mechanical vibra-
tions. Take precautions to prevent conditions of extreme tempera-
tures or excessive moisture. In a permanent installation, locate the
receiver to provide easy access to the front panel, leaving enough
clearance for ventilation and space above the unit to extend the
whip antenna for short-wave reception. For operation from exter-
nal power, the receiver must be located within 6 feet of the power
source outlet unless an extension power cable is available.

10. Uncrating, Unpacking, and Checking New Equipment
Note. For used or reconditioned equipment, refer to paragraph 14.
a. GENERAL. Equipment may be shipped in oversea pack-
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ing cases or in domestic packing cases and, sometimes, in its own
carrying case. When new equipment is received, select a location
where the equipment may be unpacked without exposure to the
elements and which is convenient to the permanent or semiperma-
nent installation of the equipment. The instructions in subpara-
graph e below apply to equipment in domestic packing cases. Check
to see that all carrying cases are present and that the equipment is
undamaged. No special unpacking and uncrating procedures are
necessary for equipment shipped in carrying cases.

Caution: Be careful when uncrating, unpacking. and handling
the equipment; it becomes damaged easily. If it is damaged or ex-
posed, a complete overhaul might be required or the equipment
might be rendered useless.

D. STEP-BY-STEP INSTRUCTIONS FOR UNCRATING AND UN-

PACKING EXPORT SHIPMENTS (fig. 2).

(1) Place the packing case as near the operating po-
sition as convenient.

(2) Cut and fold back the steel straps.

(3) Remove the nails with a nail puller. Remove the
top of the packing case. Do not attempt to pryv
off the sides; the equipment may become
damaged.

(4) Remove the moistureproof barrier and anv excel-
sior or corrugated paper covering the equip-
ment inside the case.

(5) Remove the equipment from its inner case and
place it on the workbench or near its final
location.

(6) Inspect the equipment for possible damage in-
curred during shipment.

¢. OPENING CARDBOARD CARTON AND WATERPROOF BAR-
RIER. No special instructions are needed for opening the water-
proof barrier and removing the equipment from the cardboard
carton.

d. CHECKING. Check the contents against the packing slip.
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e. UNPACKING DOMESTIC PACKING CASES. Radio equip-
ment may be received in domestic packing cases. The instructions
given in subparagraph b above apply also to unpacking domestic
shipments. Open the cartons that protect the equipment or, if
heavy wrapping paper has been used, remove it carefully and take
out the components. Check the contents of the packing case against
the packing slip.

Note. Save the original packing cases and containers for both export
and domestic shipments. They can be used again when the equipment is re-
packed for storage or shipment.

11. Installation of Receiver

Radio Receiver R-520/URR is shipped with the tubes, power sup-
ply adapter, fuse, and pilot lamp installed. The receiver is shipped
without batteries and is ready to operate from a 220-volt, a-c
power source. For operation from a 220-volt d-c or 110-volt ac-de
source see paragraph 12. Running spares and accessories are in-
cluded on the inside of the receiver case (fig. 3).

e T INSTRUCTION
I VPARE'TUBES A 7 /Bl BOOK

SPARE FUSES
w3 TM877-3

Figure 3. Spare parts and accessories.
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12. Connections for Power Line Operation

Reach through the finger grip, located near the center of the rear
door of the cabinet and release the latch, A7, by pushing upward
(fig. 3). While holding the latch in the released position, open the
door by pulling outward on the finger grip. Make certain that the
power supply adaptor switch, located on power supply adapter
71, is in the correct position to conform to the type power from
which the set is to be operated (fig. 4). To move the power supply
adapter switch, S5, loosen the knurled thumb bolt, H3, holding the
switch positioning plate, N2 (fig. 5). Move the switch to the de-
sired position and tighten the bolt.

a. The following chart lists the types of external power
from which the receiver will operate and indicates power supply
adapter switch position for each type.

Type of power S5 Adapter switch position
105-130 volts ac 110 V. AC-DC.
105-130 volts dc 110 V. AC-DC.
205-230 volts de 220 V. D.C.

205-230 volts ac 220 V. A.C.
FOUR LINE Casa
CORD
A3 Vi V3 T AO:PTERS ;2 g:gg ‘{3

cila

EXTERNAL ANTENNA BATTERY 'ws BATTERY BATTERI
AND BA-407/U ga-423/u  W! Fi aa-a%vzus
GROUND TERMINALS TM877-6

Figure 4. Radio Receiver B-520/ URR, rear view, back cover open.
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b. Remove the fuseholder cap at the rear of the receiver
and examine fuse F1. Use only a 8/16-ampere type 3AG fuse.

Warning: Do not use a fuse rated at higher than 3/16 ampere
because the receiver may become seriously damaged.

TM877-4

Figure 5. Power Supply Adapter Z1.
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¢. Determine whether the power line cord plug will fit the
power source outlet socket which can supply the correct voltage for
the receiver. If the plug will not fit into the socket, select one of the
four power line cord adapters located inside the case that will fit
into the outlet socket (fig. 4). Figure 6 shows the power line cord
adapters in detail. Plug the power line cord into the adapter before
making connection to the power source outlet.

d. On direct current, the receiver will operate with the
plug in one position only. If the receiver fails to operate after hav-
ing been turned on, reverse the plug. On alternating current, it
may be necessary to reverse the plug for minimum hum or noise.

TMB877-5

Figure 6. Power line cord adapters.
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13. Connections for Battery Operation

Radio Receiver R-520/URR is designed to operate from a single
self-contained battery pack (Zenith Z985, not supplied), or from
one of several combinations of commonly available Signal Corps
batteries. Several combinations of Signal Corps batteries permit
operation with the batteries self-contained, while other combina-
tions permit operation with the batteries located outside the case.

a. If available, place a Zenith battery pack Z985 in the
battery compartment located below the receiver chassis and insert
the plug of battery cable W1 into the receptacle on the battery. In-
sert the plug of line cord W2 into battery switch socket S4, on the
top rear of the chassis. Stow excess cord as shown in figure 4.

b. The red harness, W4 (contained in the cloth bag inside
the battery compartment) can be used with the Signal Corps bat-
tery complement shown in figure 4. One 90-volt B Battery BA-
423/U and three 3-volt A Batteries BA-407/U are used. Insert the
harness between the receiver battery cable W1 and the four Signal
Corps batteries. In addition, the red harness, W4, will accommo-
date the following listed emergency battery complements within
the battery compartment of the set.

Three batteries One battery
BA-407/U BA-419/U0
BA-407/U BA-416/U
BA-407/U BA-415/U
BA-406/ BA-423/U
BA-406/U BA-419/U0
BA-406/U BA-416/U
BA-406/U BA-415/U0
BA-408/U BA-415/U
BA-409/U BA-415/U

c¢. The following battery combinations permit operation
of the receiver in conjunction with the red harness, W4, with the
batteries located outside the case:

Three batteries One battery
BA-406/U BA-420/U
BA-406/U BA-424/U
BA-407/U BA-420/U
BA-407/U BA-423/U
BA-408/U BA-416/U
BA-408/U BA-419/U
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Three batteries One battery
BA-408/U BA-420/U
BA-408/U BA-423/U
BA-408/U BA-424/U
BA-409/U BA-416/U
BA-409/U BA-419/U
BA-409/U BA-420/U
BA-409/U BA-423/U
BA-409/U BA-424/U
BA-410/U BA-415/U
BA-410/U BA-416/U
BA-410/U BA-419/U
BA-410/U BA-420/U
BA-410/U BA-423/U
BA-410/U BA-424/U
BA-411/U BA-415/U
BA-411/U BA-416/U0
BA-411/U BA-419/U
BA-411/U BA-420/U
BA-411/U BA-423/U
BA-411/U BA-424/U
BA-412/U BA-415/U
BA-412/U BA-416/U
BA-412/U BA-419/U
BA-412/U BA-420/U
BA-412/U BA-423/U
BA-412/U BA-424/U

d. Figure 7 shows the batteries that are connected by the
yellow harness, W5, in the general position they occupy within the
receiver battery compartment. This harness is connected perma-
nently to battery case, E23, which is supplied with the set. It is lo-
cated at the front end of the battery compartment and permits
operation with the Signal Corps batteries contained within the
receiver case. To insert six A Batteries BA-30/U into battery case
E23, follow the directions given on the decal next to the removable
end cover E24: To remove batteries press down with palm of hand
and turn clockwise. Place the three B Batteries BA-270/U, into
position in the battery compartment and connect cable W5 to them.
Insert plug P10 into the receptacle of receiver battery cable W1.

e. With the black harness, W6, any external battery source
can be used which has a 9-volt de A supply and a 90-volt dec B sup-

ply. The four connecting leads are tagged, showing the voltages
required (fig. 7).

Caution: Be sure to connect the A battery first, to avoid the
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possibility of accidently placing the B battery across the tube fila-
ments and causing a burnout.

Note. Insert the battery cables that are not being used in the cloth
bag and place the bag in the battery compartment.

WE E23 HATTERY £24
BA-2707u

BLAGK HARNESS
FOR USE wiTH
EATERNAL

BATTERIES
TTERY

EA-27074

Pe AN
BATTERY / AN
BLa-270/U P10 w

Figwre . Signal Corps battery pack connections.

14. Service Upon Receipt of Used or Reconditioned Equipment

a. Follow the instructions in paragraph 10 for uncrating,
unpacking, and checking the equipment.

b. Check the used or reconditioned equipment for tags or
other indications pertaining to changes in the wiring of the equip-
ment. If any changes in wiring have been made, note the change in
this instruction book along with the serial and order numbers of
the modified equipment, preferably on the schematic diagram.

¢. Check the operating controls for ease of rotation. If lu-
brication is required, refer to the lubrication instructions (ch. 3,

sect. III).

d. Perform the installation and connection procedures
given in paragraphs 11, 12, and 13.

16



Section Il. CONTROLS

15. General

Haphazard operation or improper setting of the controls can cause
damage to electronic equipment. For this reason, it is important
to know the function of every control. The actual operation of the
equipment is discussed in the next section of this manual.

16. Controls and Their Uses (fig. 8)

Control Function

On-off switch. Turns receiver on and off.

Volume control. Varies volume of audio output.

Band selector buttons. Selects the band covering the desired fre-
quency.

Tuning control. Selects desired frequency by means of a
dial mechanism and ganged tuning ca-
pacitor.

Switch assembly tone control. Adjusts tone of the receiver to listener’s
individual preference by means of the
four tone buttons below the dial. The
combination of these four buttons in
either of their two positions offers 16
possible tone combinations.

Section. 1ll. OPERATION UNDER USUAL CONDITIONS

17. Starting Procedure

Note. If, during the starting procedure, an abnormal result is ob-
tained, refer to paragraph 41, equipment performance checklist.

a. Prepare the receiver for operation from the power
source from which the set is to be operated (pars. 12 and 13).

b. Turn the volume control on-off switch knob clockwise
until it clicks and the neon pilot light glows (fig. 8). Continue to
turn the knob clockwise until the desired volume is obtained. When
tuning for very weak signals, it may be necessary to turn the vol-
ume control to the maximum clockwise position.

¢. Choose the band of operation and press the band se-
lector button that covers the desired frequency (par. 4). The color
of the letters and numerals on each band selector button is the
same color as the corresponding scale on the dial.

17
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18. Standard Broadcast Reception

The broadcast band portion of the dial scale is the buff-colored sec-
tion indicated by the lower half of the pointer. This section is cali-
brated in kilocycles with the last zero deleted for convenience

(fig. 8).

a.

b.

NORMAL CONDITIONS.

(1) Press the buff-colored band selector switch but-
ton marked BC.

(2) Tune with the tuning control knob (fig. 8). Turn
the knob very slowly for the center of the

signal.

(3) After a station has been tuned in, readjust the
volume control to the desired volume.

(4) Adjust the tone control buttons for the desired
tone.

STEEL STRUCTURES AND VEHICLES (fig. 9).

(1) Remove the knurled brass nuts which hold loop
antenna E2 in position on the inside of the
front cover. Remove the antenna and replace
the knurled nuts to prevent their loss.

Caution: Do not make connections to antenna and
ground terminals while the set is connected

to the power line.

(2) Open the rear door of the cabinet and remove
loop extension cable W3, and suction cups
0 15 and 0 16.

(3) Remove plug P1 from the loop antenna socket
(fig. 10). Insert the three-pronged plug, P8,
on one end of loop extension cable W3 in re-
ceptacle J1 (fig. 28). Snap the other end of
cable W3 on the loop antenna and snap the
suction cups on the two remaining loop an-
tenna snap fasteners.

(4) Moisten the suction cups and apply the loop an-
tenna to a corner of a window.
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(5) Continue with the same procedure for operating
the receiver as outlined in paragraphs 17 and
18a.

(6) Experiment for best reception and minimum
noise by placing the loop antenna on various
positions on the window.

LOOP ANTENMNA PLUG
DISCONNECTED 8 DRESSED

LCOP ANTENNA El P8 BETWEEN TUBE AND BARND
MOUNTED ON WINDOW SWITCH SUPPORT BRACKET

Loor

E2

C.

SUCTION

cuPs

0 15 W3 7985
016 TMBT7—9

Figure 9. Extension cablc connected to loop antenna.

ANTENNA AND GROUND (fig. 10).

Two terminals are provided at the left rear of the chassis marked
A and G for external antenna and ground connection. These are
for use in areas of extremely low signal strength. By connecting
an external antenna and ground to these terminals, signals pre-
viously impossible to obtain are received in many cases. Ordinary
field wire such as Wire WD-1/TT or W-110-B may be used. Erect

20



an external antenna at least 35 feet in length and as high as pos-
sible above ground and surrounding terrain. Bring down the in-
sulated lead-in wire and connect it to the A terminal. Under some
conditions, it may be necessary to connect a good ground to the G
terminal. The external antenna and ground are automatically con-
nected to the proper standard or short-wave circuit when the oper-
ator presses the band selector buttons.

BAND SWITCH SUPPORT BRACKET

)
CAUTION:
coNNECTION MEST NOT
8F MADE TG &5 6
TERMINALS WHILE S€T
1§ CONNECTED TO
POWER LINE f=R}

EXTERNAL ANTENNA

AND GROUND TERMINALS
TMB77-10

Figure 10. Antenna and ground terminals.

19. Short-wave Reception

The six short-wave bands are spread and calibrated on the dial in
megacycles. Four bands are located on the upper half of the dial
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and two on the lower half. Read with the upper half or lower half
of the pointer, depending on the location of the scale in use. For
short-wave operation, proceed as follows:

a. Raise the front cover to an upright position.

b. Turn the button on top of the telescopic whip antenna
E2 until it snaps up. Extend the antenna to its full length.

¢. Press the desired short-wave band selector button.

d. Continue with the same procedure for operating the re-
celver as outlined in paragraph 17.

20. Logging Scale (fig. 8)

A logging scale is provided in the upper edge of the dial face to
assure ease and accuracy in logging and relocating short-wave
stations.

FExample: A station heard at 6.9 mec would be logged at 6.8
on the tuning band, plus the number of divisions occurring on the
logging scale, which, in this case, would be 40. Therefore, the sta-
tion would be logged as 6.8 + 40.

21. Tone Control (fig. 8)

a. The tone of Radio Receiver R-520/URR may be regulated
to the preference of the listener by means of the four button tone
switches below the dial. The combination of these four buttons in
either of their two positions offers 16 possible tonal combinations.
The portion of the tonal range is shown above each button.

b. For normal response, all tone control buttons are set to the
right. To cut the low-frequency response, set the BASS button to
the left and ALTO, VOICE and TREBLE buttons to the right. To
lower the high frequency response, set the VOICE and/or
TREBLE buttons to the left and the BASS and ALTO buttons to
the right. Various combinations of tone control button settings
will result in frequency responses suited to different conditions.

22. Headset (fig. 11)

Under certain conditions it may be advantageous to use a headset.
To use the headset, connect a Plug PL-55 to the headset leads, open
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the back cover of the case and insert the plug into jack J3, located
on the rear of the speaker. The speaker is disconnected automatic-
ally when the plug is inserted. Best results are achieved with the
use of a low impedance headset; however, an exact impedance
match is not necessary.

J3

HEADSET

TMB77-11
Figure 11. Radio Receiver R-520/URR with headset connected.
23. Stopping Procedure

When the set is not in use, make certain the power is OFF by turn-
ing the left control knob fully counterclockwise until a “click” is
heard and the neon pilot light is out. Rotate the tuning control
knob counterclockwise until the dial pointer is at the low-frequency
end of the tuning range.

Section IV. OPERATION UNDER UNUSUAL
CONDITIONS

24. General

The operation of Radio Receiver R-520/URR may be difficult in
regions of extreme cold, heat, humidity, sand, mud, snow, etc. In
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the following paragraphs instructions are given on procedures for
minimizing the effect of these unusual operating conditions.

25. Operation in Arctic Climates

Subzero temperatures and climatic conditions associated with cold
weather may affect the efficient operation of the equipment. In-
structions and precautions for operation under such adverse con-
ditions follow:

a. Handle the equipment carefully.

b. Keep the equipment warm and dry. If the set is not in a
heated inclosure, construct an insulated box for the set.

c¢. Wear a knitted woolen cap over the headset when oper-
ating in the open air with a headset that does not have rubber ear-
pieces. Frequently, when a headset without rubber earpieces is
worn, the edges of the ears may freeze without the operator being
conscious of this condition. Never flex rubber earcaps, since this
action may render them useless. If water gets into the receiver
portion of the headset, or if moisture condenses within them, it
may freeze and impede the action of the diaphragms. When this
happens, remove the bakelite cap and remove the ice and moisture.

d. When equipment which has been exposed to the cold
is brought into a warm room, it will 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.

e. Use any improvised means to protect dry batteries,
since they will fail if not protected against the cold. Preheat the
batteries. To prevent heat loss, place them in bags lined with
kapok, spun glass fiber materials, animal skins, or woolen clothing.

26. Operation in Tropical Climates

When operated in tropical climates, radio equipment may be in-
stalled in tents, huts, or, when necessary, in underground dugouts.
When equipment 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 when-
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ever the temperature of the equipment becomes lower than the am-
bient air. To minimize this condition, place lighted electric bulbs

under the equipment.
27. Operation in Desert Climates

a. Conditions similar to those encountered in tropical cli-
mates often prevail in desert areas. Use the same measures to in-
sure proper operation of the equipment.

b. The main problem which arises with equipment opera-
tion in desert areas is the large amount of sand or dirt and dust
which enters the moving parts of radio equipment. The ideal pre-
ventive is to house the equipment in a dustproof shelter. Since such
a building is seldom available and would require air conditioning,
the next best precaution is to make the building in which the equip-
ment 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 tents with
sand to prevent their flapping in the wind.

¢. Never tie power cords, signal cords, or other wire con-
nections to the outside or inside of the tent. Desert areas are sub-
ject to sudden wind squalls which may jerk the connections loose

or break the lines.

d. Be careful to keep the equipment as free from dust as
possible. Make frequent preventive maintenance checks (ch. 3,
sects. IT and III). Pay particular attention to the lubricants.
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CHAPTER 3

ORGANIZATIONAL
MAINTENANCE INSTRUCTIONS

Section |. ORGANIZATIONAL TOOLS AND
EQUIPMENT

28. Tools and Materials Used with Radio Receiver R-520/URR

Most of the repair or maintenance may be made with the tools
found in Tool Equipment TE-41. The tools and equipment con-
tained in Tool Equipment TE-41 are listed in the Department of
the Army Supply Catalog SIG 6-TE-41. The only tool supplied with
the receiver is nylon alinement wrench 0 14 (fig. 4).

a. TooLs.
1 Tool Equipment TE-41
2 Alinement wrench 0 14

b. MATERIALS.
Orange stick
Carbon tetrachloride?
Cheesecloth, bleached, lint-free!
Paper, sand, flint #000*
Solvent, Dry Cleaning (SD) (Fed spec No. P-S-661a)

29. Special Tools Supplied with Radio Receiver R-520/URR
Alinement wrench 0 14 is the only special tool supplied with the

radio set. One end of the wrench has a hexagon-shaped shaft which
is used for the alinement of the i-f (intermediate-frequency) cores.

'Part of Tool Equipment TE-41.
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This design allows the wrench to slip through or engage the i-f
transformer primary or secondary coil core so that alinement may
be performed from the top of the chassis. The other end has a
spade tip and is to be used for adjustment of the antenna, r-f and
oscillator coil cores. Do not use the alinement wrench as a screw
driver to turn trimmer capacitors.

Section Il. PREVENTIVE MAINTENANCE SERVICES

30. 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 break-downs and needless interruptions in service will be
kept to a minimum. Preventive maintenance differs from trouble
shooting and repair, since its object is to prevent certain troubles
from occurring. See AR 750-5.

31. General Preventive Maintenance Techniques
a. Keep the interior of the set clean. Use a clean, dry, lint-

free cloth or a dry brush for cleaning.
b. Inspect for faults which are just beginning to show,

and make the necessary repairs. For example, locate and tighten
loose mechanical parts, reconnect broken leads, tape frayed cables
and wires, locate and replace parts which appear ready to fail
(scorched resistors, leaking capacitors). Be sure that all pluck-out
items (tubes, fuse, adapter) are seated firmly in their sockets.

¢. Clean the band selector switch contacts with carbon tet-
rachloride only if absolutely necessary. Be careful not to get the
carbon tetrachloride solution on the coils since this may deposit
wax on the switch contacts and cause erratic operation.

Caution: Repeated contact of carbon tetrachloride with
the skin or prolonged breathing of the fumes is dangerous. Make
sure adequate ventilation is provided.

Note. Screws, bolts, and nuts should not be tightened carelessly. Fittings
tightened beyond the pressure for which they are designed will be damaged or
broken. Be careful of any screws which screw into a plastic or bakelite mate-
rial, since the threads in this material are stripped easily. For further infor-
mation on Preventive Maintenance Techniques, refer to TB SIG 178.
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OPERATOR FIRST ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR

INSTRUCTIONS: See other side

FQUIPMENT NOMENC LATURE EQUIPMENT SERIAL NO.

LEGEND FOR MARKING CONDITIONS: ¥ Satistactory; X Adjustment, repair or replacemest required; (X) Defect corrected.

NOTE: Strike out items pot applicable.

DALLY
oN N
NO I TEM CONDIT10
s{ultiw]r]F]s
Q COMPLETENESS AND GENERAL CONDITION OF EQUIPMENT (receiver, tranamitter, carrying cases, wire and cable,
microphones, tubes, spare parts, technical manuals and accessories). PAR 33
LOCATION AND INSTALLATION SUITABLE FOR NORMAL OPERAT [ON.
PAR 33 b
O CLEAN DIRT AND MOTSTURE FROM ANTENNA, MICROPHONE, MEADSETS, CHESTSETS, KEYS, JACKS, PLUGS, TELEPmONES,
CARRYING 8AGS, COMPONENT PANELS.
- PAR 33¢C
0
[© INSPFCT SEATING OF READILY ACCESSIBLE "PLUCK=OUT™ ITEMS: TURES, LAMPS, CRYSTALS, FUSES, CONNECTORS,
VIRRATORS, PLUG=IN COILS AND RESISTORS. PAR 33d
| INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE
ACT 10N,
PAR 33e
6
CHECK FOR NORMAL OPERATION.
PAR 33f
WEEKLY
U [
NO. ITEM ITEM 3
2
7 5
CLEAN ANO TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK )
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISSION INSPECT STORAGE BATTERICS FOR OIRT, LOOSE TERMINALS, ELEC-
LINES, WAVE GUIDES, AND CABLE CONNECT IONS. TROLYTE LEVEL AND SPECIFIC SRAVITY, AND DAMAGED CASES.
B
INSPECT CASES, MOUNT INGS, ANTENNAS, TOWERS, AND EXPOSED CLEAN AIR FILTERS, SRASS NAME PLATES, DIAL AND METER
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. WINDOWS, JEWEL ASSEMBLIES. .
PAR 33 j
[©) 15
INSPECT CORD, CARLE, WIRE, AND SHOCK MOUNTS FOR CUTS,
BREARS, FRAYINL, DETERICRATION, KINKS, AND STRAIN, INSPECT METERS FOR DAMAGED GLASS AND CASES.
PAR 33 g
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT, INSPECT SWELTERS AND CGVERS FOR ADEGLACY OF WEATHER~
OAMAGED INSULATORS AND REFLECTORS. PROOF ING.
PAR 33h PAR 33k
1 17
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR MILDEW, _
TEARS, AND FRAYING. CHECK ANTENNA GUY WIRES £00 LOOSENESS AND PROPER TENS ION.
) INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, 18
¥NORS, JACK:, CONNECTORS, ELECTRICAL TRANSFORMERS, POWER- .
" : M : HECK TERMINA X COVERS FCR CRA » AXS, DAMA
STAIS, RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GEN=- . gnginsE a:,hsg GRSASES CRACKS, LEAKS, pAwAGED
CRATORS, AND PILOT LIGHT ASSEMBLIES. . ' .
PAR 331}

19,

1F UEFICIENCIES NOTED ARE NOT CORRECTED OURING INSPECTION, INDIGATE ACTION TAKEN FOR CORRECT oW,

DA fce;\fo'ﬁ"l'l-238 REPLACES DA AGO FORM 419, 1 DEC 50, WHICH (S OBSOLETE.
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Figure12. DA AGO Form 11-238.
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SECOND AND THIRD ECHELON MAINTENANCE CHECK LIST FOR SIGNAL CORPS EQUIPMENT
RADIO COMMUNICATION, DIRECTION FINDING, CARRIER, RADAR
INSTRUCTIONS: See other side
£QUIPUENT NOMENCLATURE EQUIPMENT SERIAL NO.
LEGEND POR MARKING CONDITIONS: v Satisfactory; X  Adjustment, repair or replacement required; (¥) Defect corrected.
NOTR: Strike out items not applicable.
T v
NO ITEM 2GNOo. ITEM EE
S S
3
1
1 COMPLETENESS AND GENERAL CONDITION OF ECUIPMENT (receiver, ELECTRON TUBES = INSPECT FOR LOOSE ENVELOPES, CAP CONNEC=
ttor, carrying cases, wire and cable, aicrophones, TORS, CRACKED SOCKETS: INSUFFICIENT SOCKET SPRING TENSICN;
spare parts, technicel manuals and accessories). CLEAN DUST AND DIRT CAREFULLY; CHECK EMISSION OF RECEIFER
PAR 330 TYPE_TUBES. PAR 3449
2 20
INSPECT FILM CUT-OUTS FOR LOOSE PARTS, DIRT, MISALIGNMENT
LOCAT 10N AND INSTALLATION SUITABLE FOR NORMAL OPERATION. AND CORROS 1ON..
PAR 33 b
CLEAN DIRT AND MOISTURE FROM ANTENNA, MICROPHONE, HEADSETS, @
CHESTSETS, KEYS, JACKS, PLUGS, TELEPHONES, CARRYING BAGS, INSPECT FIXED CAPACITORS FOR LEAKS, BULGES, AND OISCCLIRA=
TION.
COMPONENT PANELS. PAR 33¢ PAR 34Db
4 22 PECT Al RCUIT AKER A MBI L
INSPECT SEATING OF READILY ACCESSIBLE "PLUCK-OUT® ITEMS: .'.'éﬁ,.?fmif‘;lw?'éfl.f-?zo,”’EﬁaSEmSZEN?Aafi;Fﬂﬁs“fﬁf.m
TUBES, LAMPS, CRYSTALS, FUSES, CONNECTORS, VIBRATCRS, OF CONTACTS AND SPRINGS; INSUFFICIENT SPRING TENSION; B1AD-
PLUG=IN COILS ANO RESISTORS. PAR 33d ING OF PLUNGERS AND HINGE PARTS.
D (2}
INSPECT CONTROLS FOR BINDING, SCRAPING, EXCESSIVE LOOSENESS, INSPECT VARIAZLE CAPACITORS FOR DIRT, MOISTURE, MISALIGN=
WORN OR CHIPPED GEARS, MISALIGNMENT, POSITIVE ACTION. MENT OF PLATCS, AND LOOSE MOUNTINGS.
PAR 33 e PAR 34cC
3 29
; INSPECT RESISTORS, BUSHINGS, AND INSULATORS, FOR CRACKS,
CHECK FOR NORMAL OPERAT!ON. CHIPPING, BLISTERING, DISCOLCRAT ION AND MOISTURE.
PAR 33 f PAR 34d
1 25
s A :
CLEAN AND TIGHTEN EXTERIOR OF COMPONENTS AND CASES, RACK INSPECT TERMINALS OF LARGE FIXED CAPACITORS AND RESISTCRS
MOUNTS, SHOCK MOUNTS, ANTENNA MOUNTS, COAXIAL TRANSMISS ION FOR CORROS 10N, DIRT AND LOOSE CONTACTS
LINES, WAVE GUIDES, AND CABLE CONNECTIONS. . L :
8 26
INSPECT CASES, MOUNTINGS, ANTENNAS, TOWERS, ANO EXPOSED CLEAN AND TIGHTEN SWITCHES, TERMINAL BLOCKS, BLOWERS,
METAL SURFACES, FOR RUST, CORROSION, AND MOISTURE. RELAY CASES, AND INTERIORS OF CHASSIS AND CABINETS NOT
' READILY ACCESSIBLE.
PAR 34 e
9, 21
INSPECT CORD, CA3LE, WIRE, AND SHOCK MOUNTS FOR CUTS, INSPECT TERMINAL 8LOCKS FOR LOOSE CONNECTIONS, CRACKS
BREAKS, FRAYING, DETERIORATION, KINKS, AND STRAIN. AND BREAKS.
PAR 33 g
9 28
INSPECT ANTENNA FOR ECCENTRICITIES, CORROSION, LOOSE FIT,
OAMAGED INSULATORS AND REFLECTORS. CHECK SETTINGS OF ADJUSTABLE RELAYS.
PAR 33 h
Ty @,
INSPECT CANVAS ITEMS, LEATHER, AND CABLING FOR M!LDEW, LUBRICATE EQUIPMENT IN ACCORDANCE WITH APPLICABLE
TEARS, AND FRAYING. DEPARTMENT OF THE ARMY LUBRICATION ORDER,
PAR 34 f
[12] INSPECT FOR LOOSENESS OF ACCESSIBLE ITEMS: SWITCHES, KNOBS, 30
JUACKS, CONNECTORS, ELECTRICAL TRANSFORMERS, POWERSTATS, INSPECT GENERATCRS, AMPLIDYNES, DYNAMOTORS, FOR BRUSH WEAR
RELAYS, SELSYNS, MOTORS, BLOWERS, CAPACITORS, GENERATORS, SPRING TENSION, ARCING, AND FITTING CF COMMUTATOR.
AND PILOT LIGHT ASSEMBLICS. ;
PAR 33
13 El)
INSPECT STORAGE BATTERIES FOR DIRT, LOOSE TERMINALS, CLEAN AND TIGHTEN CONNECT IONS AND MOUNTINGS FOR TRANSFCRMERS
ELECTROLYTE LEVEL AND SPECIFIC GRAYITY, AND DAMAGED CASES. CHOKES, POTENTIOMETERS, AND RHEQSTATS.
PAR 349
1 G2
CLEAN AIR FILTERS, BRASS NAME PLATES, DIAL AND METER INSPECT TRANSFORMERS, CHOKES, POTENTIOMETERS, AND
WINDOWS, JEWEL ASSEMBLIES, . RHEOSTATS FOR OVERMEATING AND O!L-LEAKAGE.
PAR 33 PAR 34 h
INSPECT METERS FOR DAMAGED GLASS AND CASES. BEFORE SHIPPING OR STORING = REMOVE BATTERIES.
PAR 34
16 34
INSPECT SHELTERS AND COVERS FOR ADEQUACY OF WEATHERPROOF ING. INSPECT CATHODE RAY TUBES FOR BURNT SCREEN $POTS.
PAR 33 k
v )
CHECK ANTENNA GUY WIRES FOR LOOSENESS AND PROPER TENSION. INSPECT BATTERIES FOR SHORTS AND DEAD CELLS.
PAR 34 j
18 36| INSPECT FOR LEAXING WATERPROOF GA
CHECK TERMINAL BOX COVERS FOR CRACKS, LEAKS, DAMAGED u 00F GASKETS, WORN OR LOOSE PARTS.
GASKETS, DIRT AND GREASE. @
MOISTURE AND FUNG!IPROOF. PAR 34k
38] IF DEFICIENCIES NOTED ARE NOT CORRECTED DURING INSPECTION, INDICATE ACTION TAKEN FOR CORRECTION.
AGO FORM -
DA %75 ,’111-239 REPLACES DA AGO FORM 419, 1 DEC 50, WHICH 1S OBSOLETE. PE——

TM877-13

Figure 13. DA AGO Form 11-239.

29



32. Use of Preventive Maintenance Forms (figs. 12 and 13)

a. The decision as to which items on DA AGO Forms
11-238 and 11-239 are applicable to this equipment is a tactical
decision to be made in the case of first echelon maintenance by the
communications officer/chief or his designated representative, and
in the case of second and third echelon maintenance, by the indi-
vidual making the inspection. Instructions for the use of each form
appear on the reverse side of the form.

b. Circled items in figures 12 and 13 are partially or to-
tally applicable to Radio Receiver R-520/URR. References in the
ITEM block refer to paragraphs in text which contain additional

maintenance information.
33. Performing Exterior Preventive Maintenance

Caution: Tighten screws, bolts, and nuts carefully. Fit-
tings tightened beyond the pressure for which they are designed
will be damaged or broken.

a. Check for completeness and satisfactory condition of
the radio set. The components of the radio set are listed in para-
graph 5 and are illustrated in figures 1, 3, and 4.

b. Check suitability of location and installation for normal
operation (par. 9).

¢. Remove dirt and moisture from antenna, headset, jack,
plugs, and carrying case (fig. 4).

d. Inspect seating of readily accessible pluck-out items:
tubes, pilot light, fuse F1, and the four adapter connectors (figs.

4, 5, 6, and 28).

e. Inspect tone control switches, tuning control, volume
control, and band selector switches for binding, scraping, excessive
looseness, misalinement, and positive action (fig. 8).

f. Check for normal operation (par. 41).

g. Inspect line cord, battery cables, and wire for cuts,
breaks, fraying, deterioration, kinks, and strain (par. 13 and figs.

4 and 7).

h. Inspect loop and whip antennas for corrosion and loose
fit (figs. 9, 10, and 33).
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i. Inspect for looseness of accessible items; tone control
switches, tuning and volume control knobs, band selector switches,
jack J3, connectors, transformer T3, capacitor C45, and pilot light
assembly (figs. 4, 8, 28, and 30).

j. Clean dial window and neon pilot light assembly (figs.
1 and 28).

. k. Inspect shelters and covers for adequacy of weather-
proofing (par. 9).

34. Performing Interior Preventive Maintenance

Caution: Disconnect all power before performing the fol-
lowing operations. Upon completion, reconnect power, and check

for satisfactory operation.

a. Inspect electron tubes for loose envelopes, cracked sock-
ets, bent pins, insufficient socket spring tension; remove dust and
dirt carefully; check emission of tubes.

b. Inspect fixed capacitors C25 and C45 for leaks, bulges,
and discoloration (figs. 29 and 30).

c. Inspect variable tuning capacitor C2 for dirt, moisture,
misalinement of plates, and loose mountings (fig. 28).

d. Inspect resistors for cracks, chipping, blistering, dis-
coloration, and moisture (fig. 29).

e. Clean and tighten switches and interiors of chassis and
cabinets not readily accessible (par. 63).

f. Lubricate equipment in accordance with applicable De-
partment of the Army lubrication order (par. 35, fig. 14).

g. Clean and tighten connections and mountings for loud-
speaker LS1, transformer T3 and potentiometers (par. 63, figs. 28
and 29).

h. Inspect transformer T3 and potentiometers for over-
heating (figs. 28 and 29).

i. Before shipping or storing, remove batteries (par. 103).

j. Inspect batteries for shorts and dead cells. (If batteries
are swelling or oozing, replace immediately. If neon pilot light
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does not glow on battery operation, replace the B.battery pack as
this indicates insufficient B+ voltage.)

k. Check for adequacy of moisture-fungiproofing (par.
36).

I. If deficiencies noted are not corrected during inspection,
indicate what action was taken.

Section Ill. LUBRICATION AND WEATHERPROOFING

35. Lubrication Instructions (fig. 14)

Caution: Avoid contacting lubricating oil or grease with
material such as rubber, paint, and certain plastics on which the
lubricant may have a solvent effect. Avoid contacting lubricant

with the dial drive cords.

a. Since Radio Receiver R-520/URR uses a dial drive sys-
tem of simple design, very little lubrication is necessary. Should
the three-section ganged tuning capacitor become stiff and cause
the dial cord to slip, remove any grit between the capacitor and
drive shaft bearing surfaces. Lubricate by applying Grease, Air-
craft and Instruments (GL) to these parts. Do not allow lubricant
to spread on capacitor plates or dial cord.

b. Grease (GL) contains a rust and corrosion inhibitor. It
may be used in regions where the temperature ranges from —70°
F to +160° F.

Y

| DRIVE SHAFT LUBRICATION POINTS
CAUTION: KEEP LUBRICANT AWAY FROM
DIAL CORDS

L GANGED CAPACITOR LUBRICATION POINTS

©

CAUTION. PREVENT LUBRICANT FROM SPREADING ON
CAPACITOR PLATES

©

JODL

T™877-14

Figuwre 14. Lubrication points for Radio Receiver R-520/URR.
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36. Weatherproofing Instructions

a. GENERAL. Signal Corps equipment, when operated un-
der 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 mois-
ture, and extreme temperatures are harmful to most materials.

b. TROPICAL MAINTENANCE. A special moistureproofing
and fungiproofing treatment has been devised which, if properly
applied, provides a reasonable degree of protection. This treatment
is explained in TB SIG 13 and TB SIG 72. The equipment is given
the moistureproofing and fungiproofing treatment at the factory
and it is only necessary to use this treatment when parts are re-

placed or repaired.

¢. 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.

d. WINTER MAINTENANCE. Special precautions necessary
to prevent poor performance or total operational failure of equip-
ment in extremely low temperatures are explained in TB SIG 66
and TB SIG 219.

e. LUBRICATION. The effects of extreme cold and heat on
materials and lubricants are explained in TB SIG 69. Observe all
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 paragraph 35 for detailed instruc-
tions.

37. Cabinet Finish

Clean the outside of the cabinet with a mild solution of soap and
water. Touch up scuffs and scratches with a good paste-type wax
shoe polish of the proper color.

Section IV. TROUBLE SHOOTING AT
ORGANIZATIONAL MAINTENANCE LEVEL

38. Scope
a. The trouble shooting and repair work that can be per-
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formed at the organizational maintenance level (operators and re-
pairmen) is necessarily limited in scope by the tools, test equip-
ment, and replaceable parts issued, and by the existing tactical
situation. Accordingly, trouble shooting is based on the perform-
ance 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 components are at fault and in localizing
the fault in that component to the defective stage or item, such as
a tube or fuse.

39. Visual Inspection

a. Failure of this equipment to operate properly will usu-
ally be caused by one or more of the following faults:

(1) Improperly connected battery cable or power
line cord plug.

(2) Worn, broken, or disconnected cords or plugs.
(3) Burned-out fuse.

(4) Broken wires caused by excessive vibration.
(5) Defective tubes.

b. When failure is encountered and the cause is not imme-
diately apparent, check as many of the above items as is practic-
able before starting a detailed examination of the component parts
of the system. If possible, obtain information from the operator of
the equipment regarding performance at the time trouble occurred.

40. Trouble Shooting by Using Equipment Performance Checklist

a. GENERAL. The equipment performance checklist (par.
41) will help the operator to locate trouble in the equipment. The
list gives the items to be checked, the conditions under which the
item is checked, the normal indications and tolerances of the cor-
rect operation, and the corrective measures the operator can take.
To use this list, follow the items in numerical sequence.

b. ACTION OR CONDITION. For some items, the information
given in the action or condition column consists of various switch
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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.

c. NORMAL INDICATIONS. The normal indications listed in-
clude the visible and audible signs that the operator should per-
ceive when he checks the items. If the indications are not normal,
the operator should apply the recommended corrective measures.

d. CORRECTIVE MEASURES. The corrective measures listed
are those the operator can make without 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.
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CHAPTER 4

THEORY

42. Block Diagram (fig. 15)

a. GENERAL. Radio Receiver R-520/URR is a portable
superheterodyne receiver designed to receive a-m signals. The
frequency range is given in paragraph 4. A complete schematic
diagram is shown in figure 40. The tuning system consists of an
antenna section, an r-f stage which uses a 1U4 tube, and a 1L6
pentagrid converter which operates as a combination mixer and
h-f (high-frequency) oscillator. A different mode of tuning and
tracking is used on each of the three groups of bands (broadcast
band, continuous coverage short-wave bands, and the spread
bands). The block diagram shows the signal path through the
receiver.

b. FIRST R-F AMPLIFIER. The signal is fed from the an-
tenna to the tuned r-f amplifier tube, V1. The r-f amplifier serves
to increase the signal voltage, provides isolation between the oscil-
lator section of tube V2 and the antenna, and also stops unwanted
signals (image frequencies) from entering the converter.

c. CONVERTER. The signal from the r-f amplifier is fed to
the mixer section of the combination mixer and oscillator tube,
V2. The oscillator section of tube V2 produces an h-f oscillator
voltage which is 455 ke higher than the signal frequency on the
broadcast and the two continuous coverage bands, and 455 ke
lower on the four spread bands (subpar. ¢ above). This voltage
is combined with the received signal in the mixer section of tube
V2 to produce a difference beat frequency of 455 ke which then is
amplified by i-f amplifier tube V3.
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d. I-r AMPLIFIER. The i-f amplifier is a high-gain circuit
which is fixed tuned to the frequency difference between the h-f
oscillator and the incoming r-f signal, and is thus a constant, sin-
gle-frequency amplifier, operating on 455 ke. Most of the signal
amplification occurs in the i-f amplifier.

e. DETECTOR AND FIRST A-F AMPLIFIER. The amplified
signal from the i-f amplifier is fed to the detector tube, V4, for
demodulation. V4 is a dual tube, which serves as a detector and
a first a-f (audio-frequency) amplifier. The detector stage also
produces the ave (automatic volume control) voltage which auto-
matically controls the gain of the receiver by regulating the bias
voltage to the grids of tubes V1, V2, and V3.

f. FINAL Aupio POWER AMPLIFIER. The audio signal from
V4 is fed to audio-output stage V5 for power amplification. The
output of the power amplifier, V5, is applied across an impedance-
matching output transformer which permits the use of headsets
or loudspeaker.

‘—t R-F AMPL CONVERTER -F AMPL DETECTOR AUDIO
Vi | T mixer ~ e V3 . | A-F AMPL OUTPUT
g ' 4

ANT.| U4 L2y ve | U4 s A

L_ILs !
l SPEAKER
[ LOCAL H-F ] RN
10 e CONVERTER PLATE
| e i I-F AMPL VOLTAGE
L_e__ J
FILAMENT POWER

-
VOLTAGE SUPPLY

11I0VAC/DC
220V AC BATTERIES
220V DC

TM877-15
Figure 15. Radio Receiver R-520/URR, block diagram.
43. Tuning Circuits

a. The tuning range of the broadcast band is from 540
to 1,600 ke and tuning is provided by means of ganged tuning
capacitor C2, sections A, C, and E. Figure 16 shows the r-f and
converter stages for broadcast operation when BC push button
S1A is pressed. The switch sections actually are arranged in line
(fig. 34), but are shown rearranged in figure 16 to facilitate cir-
cuit discussion (pars. 44, 45, and 46).
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b. The tuning ranges of the two continuous coverage
bands are from 2 to 4 me and 4 to 8 me and tuning is provided by
means of the same gang tuning capacitor as used on the broadcast
band. Both continuous coverage bands have similar antenna, r-f,
and converter circuits. Figure 17, which is used to facilitate discus-
sion (par. 47), shows the r-f and converter stages for 4 to 8-mc
operation (push button S1B pressed). Figure 35 shows the circuit
with the sections of S1B drawn in line.

¢. The tuning ranges of the four spread bands are from
9.4t09.8 me (31 M), 11.6to 12 mc (25 M), 14.9 to 15.5 me (19 M),
and 17.5 to 18.1 mc (16 M). Tuning is provided by means of the
same ganged tuning capacitor as used on the broadcast band. All
four spread bands have similar antenna, r-f, and converter cir-
cuits. Figure 18, which is used to facilitate discussion (par. 48),
shows the r-f and converter stages for 16 M operation (push but-
ton S1D pressed). Figure 36 shows the circuit with the sections
of S1D drawn in line.

44. Broadcast Antenna Stage (fig. 16)

The tuned antenna circuit consists of antenna loop E2, and resistor
R1 in series with antenna loading coil L4 and ganged tuning ca-
pacitor C2A. The junction of E2 and L4 is connected to the control
grid of the 1U4 r-f tube through capacitor C30 which isolates the
control grid of the 1U4 r-f tube for ave action. Antenna loading
coil L4 increases the tuning range of the circuit. Capacitor C3
and resistor R1 form an impedance-matching network for any
external long-wire antenna and serve to minimize any change of
loop antenna tracking caused by different lengths of external an-
tennas. Trimmer capacitor C2B is mounted on top of ganged tun-
ing capacitor C2A and is set to track at the h-f end of the broad-
cast band. Capacitor C1 isolates the power line from a direct
ground connection when operating from a power line source.

45. Broadcast R-f Stage (fig. 16)

Plate voltage for the r-f stage is supplied from the high B+ bus
(par. 59) through primary winding CD of coil L1 and damping
resistor R3. Secondary winding AB of coil L1 is tuned by ganged
capacitor C2C. Primary winding CD of coil L1, in series with R3,
forms the plate load for V1. The filament of V1 is returned to B—
for r-f through capacitor C9. Avc voltage to control the gain of
the r-f stage is supplied through isolating resistor R2 (par. 53).
Screen voltage for the r-f stage is supplied directly from the low
B+ bus (par. 59). Trimmer capacitor C2D, mounted on top of
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ganged tuning capacitor C2C, is set to track at the h-f end of the
broadcast band.

46. Broadcast Converter Stage (fig. 16)

The combined functions of mixer and h-f oscillator are performed
by pentagrid converter V2, which uses a type 1L6 tube. The fila-
ment and first two grids, acting as a triode, comprise the oscillator
section. Grid 1 (pin 4) functions as the oscillator grid, while grid
2 (pin 3) functions as the oscillator plate. Plate voltage for the
oscillator section is supplied from the low B+ bus through pri-
mary winding EF of coil L2. Grid leak bias is provided by the
combination of C12 and R6. Avc voltage to control the gain of
the converter stage is supplied through isolating resistor R26
(par. 53). The filament is returned to B— for r-f through capac-
itor C9. The oscillator is the tuned-grid plate-tickler feedback
type and its operating frequency on the broadcast band is 455 ke
higher than the incoming signal frequency. Section EF of coil
L2 is the oscillator plate feedback winding and section DB is the
tuned-grid winding. Windings GH and AC of coil L2, and coil
L3, are not used on the broadcast band. Tuning capacitor C2E
is in series with capacitor C13 and both shunt grid winding DB.
Capacitor trimmer C2F is mounted on top of ganged tuning ca-
pacitor C2E and is set to calibrate the oscillator at the h-f end of
the broadcast band. C13 is the 600-kc padder. Mixing action be-
tween the oscillator and the r-f signal from V1 occurs within the
electron stream of converter tube V2. The difference frequency
(i.f.) is taken from the plate (pin 2) and applied to i-f trans-
former T1.

47. Continuous Coverage Bands (fig. 17)

The two continuous coverage tuning ranges are from 2 to 4 mc
and 4 to 8 me. The antenna, r-f, and converter stages are tuned
by ganged tuning capacitor C2A, C2C, and C2E. Both tuning
ranges have similar antenna, r-f and converter circuits and there-
fore only the 4 to 8 mc circuit will be discussed.

a. ANTENNA STAGE (4- to 8-mc). The antenna circuit
consists of coil L5 shunted by tuning capacitor C2A and trimmer
C2B. Coupling to the control grid of the 1U4 r-f tube V1 is pro-
vided by capacitor C30. The telescopic whip antenna is coupled to
antenna coil L5 through capacitor C27 and an external antenna
(when used) is coupled to antenna coil L5 through capacitor C28.
Coil L5 is set to track at the low-frequency end of the tuning
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range. Trimmer capacitor C31A in series with parasitic suppres-
sor R24 is set to track at the h-f end of the tuning range.

b. R-F STAGE (4- to 8-mc). The plate, screen, ave, and
filament circuits of the r-f stage are as described in paragraphs
53, 58, and 59. The r-f stage is inductively coupled to the converter
stage by r-f coil L1 and capacitively coupled by capacitor C6. R-f
coil L12 is shunted across the secondary of broadcast coil L1
through a section of band selector switch S1B. Tuning is provided
by gang tuning capacitor C2C. Coil L12 is set to track at the low-
frequency end of the tuning range and trimmer capacitor C35A
is set to track at the h-f end of the tuning range.

¢. CONVERTER STAGE (4- to 8-mc). The plate, screen, ave,
and filament circuits of the converter stage are as described in
paragraphs 53, 58, and 59. When the 4- to 8-mc continuous cover-
age band is selected by the band selector switch, oscillator coil
winding L18A is effectively shunted across the primary of broad-
cast oscillator coil EF through series capacitors C37 and C39. At
the same time oscillator coil winding L18B is shunted across
the secondary of broadcast oscillator coil DB through fixed oscil-
lator padder capacitor C39. Secondary windirg AC of coil L2 is
shunted by capacitors C14 and C38 to eliminate undesirable res-
onant effects. L3 is a high-impedance loading coil that improves
the operation of the h-f oscillator on short wave. Tuning is pro-
vided by ganged tuning capacitor C2E. The core of coil L18A,
L18B is set to calibrate at the low-frequency end of the 4- to 8-me
band. Trimmer capacitor C40A is set to calibrate at the h-f end
of the 4- to 8-mc band. The oscillator frequency is 455 ke higher
than the incoming signal frequency. The oscillator signal and the
r-f signal are mixed within the electron stream of converter tube
V2. The difference frequency (i.f.) is taken from the plate (pin 2)
and applied to i-f transformer T1.

48. Spread Bands (fig. 18)

The four spread bands tune as follows: 31 M (9.4 to 9.8 mc), 25 M
(11.6 to 12 me), 19 M (14.9 to 15.5 me), 16 M (17.5 to 18.1 mc).
The antenna, r-f, and converter stages are similar in operation on
each of the four spread bands and therefore only the 16 M circuit
will be discussed.

a. ANTENNA STAGE (16 M). The antenna circuit is made
up of antenna coil L7 shunted by the two series capacitors C32 and
C33. Tuning capacitor C2A with its trimmer C2B is shunted
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across capacitor C32 to provide band spreading over a narrow
frequency range. This circuit is coupled to the control grid of
1U4 r-f amplifier tube V1 through capacitor C30. Antenna coil L7
is set to track at the center of the tuning range. The telescopic
whip antenna is connected through coupling capacitor C27 to the
high side of antenna coil L7. When an external antenna is used,
coupling to the high side of the antenna coil is provided by capac-
itor C28.

b. R-F STAGE (16 M). The plate, screen, ave, and filament
circuits of the r-f stage are as described in paragraphs 53, 58, and
59. The r-f circuit consists of r-f coil L14 in series with isolating
capacitors C34 and C36. The coil is set to track at the center of
the band. The circuit is not tuned by ganged capacitor C2C. The
plate of the 1U4 r-f tube is coupled to the control grid of converter
tube V2 through capacitor C6 and the high side of r-f coil L14 is
tied to this same point through capacitor C36. L11 is an r-f choke
coil which acts as a fixed grid load on spread-band operation. It
is shunted across the r-f coil L14 through capacitors C34 and C36.
Since it has a low d-c resistance and a high impedance to short-
wave frequencies, it creates a high-loading effect to the short-
wave frequencies and its low d-c resistance prevents the control
grid of the 1L6 converter tube from accumulating any grid charge.

¢. CONVERTER STAGE (16 M). The plate, screen, and fila-
ment circuits of the converter stage are as described in paragraphs
53, 58, and 59. No avc voltage is applied to the converter stage on
the spread bands since the mixer grid (pin 6) is returned directly
to the filament through coil L11. This allows the converter to
operate at the point of maximum sensitivity and avoids the pos-
sibility of h-f oscillator shift which might result when ave voltage
is applied to a converter stage. The basic oscillator circuit is a
modified tuned-grid plate-tickler feedback type. Oscillator coil
L20 is in series with the short-wave secondary winding AC of coil
1.2. Both coils are shunted across the broadcast coil secondary
BD through fixed padder capacitors C42 and C14. The series shunt
combination of capacitors C14, C15, C42, and gang tuning capac-
itor C2E with trimmer C2F results in band spreading over a nar-
row frequency range. The broadcast oscillator coil secondary BD
is left in the circuit to simplify band switching and does not affect
circuit operation. On short-wave frequencies, broadcast primary
winding EF acts as a plate choke for the oscillator section. Oscil-
lator coil L20 is set to track at 17.8mec.
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49. |-f Amplifier (fig. 19)

The i-f amplifier consists of a single stage tuned to 455 ke. The
i-f amplifier V3 uses a 1U4 tube. I-f transformers T1 and T2 are
iron-core tuned. Capacitors C16, C17, C19, and C20A are fixed
capacitors across the primary and secondary windings of T1 and
T2 and are used for resonating these tuned circuits to 455 ke. R12
and C18 form'a circuit to neutralize the grid to plate circuit capac-
itance of i-f tube V3. The 455-ke i-f output is fed from the second-
ary winding of T2 to the diode section of V4 for detection and
development of ave voltages.

I-F AMPL

V3
VL

FROM V2

TS
—_———————d

L

PIN 7 1000 TO VOLUME

TO V2 5090 §R|2
CONTROL RI7

" HIGH B+ BUS
NOTE:
RESISTOR VALUES IN OHMS, CAPACITY VALUES
IN UUF UNLESS OTHERWISE SPECIFIED.
TM877-19
Figure 19. 1-f winplificr.

50. Detector-amplifier (fig. 20)

The detector-amplifier stage, V4, uses a 1U5 diode pentode. The
455-ke i-f signal from the secondary of i-f transformer T2 is ap-
plied between the diode plate and one side of the filament. The
audio output appears across diode load resistors R16 and R32
and volume control R17. The audio signal is fed through coupling
capacitor C21 to the control grid of the pentode amplifier section.
Grid load resistor R18 is high enough in value to provide contact
potential bias for class A operation. Screen voltage is supplied
from the low B+ source through decoupling network R21 and
C22. The amplified audio developed across plate load resistor R22
is fed through coupling capacitor C24 to the grid of the audio-
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output stage. Capacitor C23 bypasses the plate of the amplifier
for radio frequencies. Plate voltage for the pentode amplifier sec-
tion is supplied through voltage-dropping resistor R4. Additional
filtering is provided by capacitor C25. The action of the avc cir-
cuit is discussed in paragraph 53.

51. Audio Output (fig. 20)

The audio signal from the detector-amplifier is applied to the grid
of the 8V4 (V5) audio-output stage across grid load resistor R20.
Screen voltage is supplied directly from the high B+ bus. Plate
voltage also is provided from the high B+ bus through the pri-
mary winding of output transformer T3. Capacitor C45C by-
passes the plate and screen voltage source for audio frequencies.
The correct grid bias is obtained by returning R20 to a point on
the series filament circuit (par. 54). The secondary of transform-
er T3 is coupled to loudspeaker LS1 through the normally closed
contacts of jack J3. For headset operation, the loudspeaker is dis-
connected automatically when the phone plug is inserted in jack
J3.

DET-AMPL AUDIO OUTPUT
va : V5
1Us 3v4

.
>
1,5

Low
B+ R4 TO TONE
BUS 3300 CONTROL
. 2
TO TONE CONTROL S28B ' VVV
M1 7ces  cast L
RS —=  TOHIGH
| 40 UF |
"‘_0_4 12UF 40 l-c-o-- B+ BUS

: B- BUS <
NOTE!
RESISTOR VALUES IN OHMS, CAPACITY IN UUF

UNLESS OTHERWISE SPECIFIED

TM877-20

Figure 20. Detector-amplifier and audio output stages.
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52. Tone Control Circuit (fig. 21)

a. The tone control circuit depends for its operation on an
inverse feedback voltage that is fed back to the volume control
through a resistor-capacitor network from the tertiary winding
on output transformer T3. The tone controi resistor-capacitor net-
work consists of R16, R17, R32, R33, R34, R35, and capacitors
C47, C48, and C49. The function of the four-tone control switches
is to vary the resistor-capacitor network frequency characteristic
which results in a change of a-f response. For example, when
BASS tone control switch S2B is open, more high audio than low
audio frequencies are fed back. The high audio frequencies are sup-
pressed because they are fed back out of phase and a bass boost
effect results. Since capacitor C48 has a higher reactance to the low
audio frequencies, the low frequencies are effectively boosted when
the BASS switch, S2B, is open. When switch S2B is closed, capaci-
tor C48 is shorted out eliminating the bass boost and resulting in
increased treble response.

h. Resistor R33 is a limiting resistor and is used to pre-
vent regeneration at the very low audio frequencies. Resistor R35
limits the amplitude of the audio frequencies fed back to the vol-
ume control circuit. When the ALTO switch, S2D, is open, R35
is placed in series with the feedback voltage and the output level
of the low boost is reduced effectively. Capacitor C47 bypasses the
higher audio frequencies around R16 when TREBLE switch S2A
is closed. Capacitor C49 passes the higher frequencies more read-
ily and gives a bass boost when switch S2C is closed because of
the inverse feedback voltage. When switch S2C is closed, capac-
itor C49 is shunted across resistor R34 causing a greater inverse
feedback voltage of the high and middle frequencies. The audio
gain at these high and middle frequencies is reduced by this in-
verse feedback. Since the audio gain at the lower audio frequen-
cies is not affected, the bass has been boosted in relation to the
middle and higher audio frequencies.

53. Avc System (fig. 22)

a. The ave system controls the gain of the r-f, converter,
and i-f stages. Figure 22 shows the avc network on broadcast
and continuous coverage, 2 to 4 and 4 to 8-mc bands. On spread-
band operation, ave action for the r-f and i-f stages is the same
but is eliminated for the converter stage. The converter control
grid is switched through the band selector switch from grid
resistor R26 over to r-f choke coil L11 (fig. 18). Under these
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R33 R34 R35 ——ﬂ
100K 18 K 27K J3

I————'\/\) A VAYAY
ol 3‘52 c48 ——
voul
CONTROL 02 UF B- BUS
RI6 R32 ';-)I-—‘ C49
IMEG 1500 .02UF

1

VNV
S T B» S

B-

s2a 1000 S2B s2C s2D
[voice] [ALTO]
NOTES:

I. TONE CONTROL SWITCH POSITIONS SHOWN FOR NORMAL
RESPONSE. (ALL FOUR BUTTONS OF SWITCH S2 SET TO
THE RIGHT ON FRONT PANEL).

2. RESISTOR VALUES IN OHMS, CAPACITY VALUES IN UUF

UNLESS OTHERWISE SPECIFIED. TMB77-2!

Figwre 21, Tone control circuit.

conditions, 1L6 converter tube V2 operates at the point of max-
imum sensitivity.

b. Resistors R16, R17, and R32 form the diode load circuit
across which the ave voltage is developed. Three different levels of
ave voltages are obtained from a voltage-divider network which
is connected between the diode load circuit and different points
of the filament circuit to develop the correct level of ave voltage
and correct operating bias for each stage.

c¢. To prevent r-f overload and distortion, the greatest por-
tion of ave voltage is fed back to the control grid of the r-f ampli-
fier tube V1. The next greatest portion of ave voltage is fed back
to the control grid of the mixer tube, V2, and the smallest portion
of ave voltage is fed back to the i-f amplifier control grid of V3.

d. The maximum amount of ave voltage developed across
the diode load is fed back to the control grid of V1 from the junc-
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tion of R19 and R15 through isolation resistor R2. Resistors R14
and R10 are shunted by resistor R9 through part of the filament
circuit. This branch is in series with resistor R13 to the diode
load. This shunt divider network feeds avc voltage to the control
grid of V2 through isolation resistor R26. From the junction
of R14 and R10 the smallest portion of ave voltage is fed back to
the control grid of V3.

54. Bias System (fig. 22)

a. The ave and bias voltages for the receiver are tied
together in a combination bridge network to supply the proper
bias voltage to each tube. The common B— bus of the receiver is
used as the point of zero voltage. Bias voltage for the various
tubes is provided by returning the control grid to the appropriate
point in the complex voltage divider formed by the series tube
filaments and the ave resistor network. Filament and bias voltage
are derived from the 8.4-volt d-c filament supply (par. 58).

b. Ave voltage is developed across the diode load resistors
R16, R17, and R32, when an i-f signal is fed into the T2 secondary
winding. The resistance network proportions the ave voltage to
each control grid. Ave action reduces the gain of the r-f converter
and i-f stage and prevents overload and distortion on strong input
signals. Normally, a potential of —.25 volt is developed across
diode load resistor R16. The control grid to B— voltage of each
tube is determined by the resistance networks between the diode
plate and the various control grids.

c.  Since the filament voltage on direct heater-type tubes
varies along the physical length of the filament, the center of the
filament is used as a reference point when measuring the grid bias
EG. The filament center-to-B— voltage is determined by the elec-
trical position the tube occupies in the series filament circuit.

d. The difference between the control grid and filament
center voltage is the operating grid bias, EG, of each tube.

e. On spread-band operation there is no ave applied to
the control grid of V2 (par. 48). The grid return which normally
goes to R26 is switched to r-f choke coil L11 and returns to the
negative end of its own filament (fig. 13).

f. The grid bias on the 3V4 power-amplifier tube is ob-
tained by connecting the grid d-c return through resistor R20 to
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the junction of the 1U4 r-f and 1U5 detector-amplifier filaments
which is 1.4 volts de positive with respect to B—. The 3V4 power-
amplifier filament center is approximately 7.0 volts dc positive
with respect to B—. This results in an operating bias EG of —5.6
volts on the grid of the 3V4 power-amplifier tube which is normal
for class A audio operation for this type pentode. The operating
bias EG of 1.7 volts on the control grid of the 1U5 detector-ampli-
fier tube is the sum of the internal contact bias created by normal
filament emission plus the voltage existing between the center
of the 1U5 filament and B—. The contact bias across resistor R18
is approximately —1 volt and the filament center-to-B— voltage is
.7 volt. The resultant operating grid bias, EG, is therefore —1.7
volts. Figure 22 shows the manner in which the remainder of the
tubes receive their operating bias EG.

55. Power Control Circuit

Power for Radio Set R-520 URR is applied through switches S3A-
S3B, 84, fuse Fl, thermal resistor RT1, and power supply adapter
71 which is plugged permanently into J2 (fig. 23). Adapter Z1
is shown schematically in figure 24. Switch 84, located on the
chassis and to the rear of the speaker, changes both the B+ and
filament circuits from external power to battery power when the
power plug is inserted in socket S4. Switch S3A-S3B, which is
mounted on the volume control, controls the application of power
to the radio set. It completes both the filament and B+ circuits
to the receiver. The receiver requires an 8.4-volt to 9-volt d-c
source for the series filament string and a 90- to 105-volt d-c
source for the B+ line. The power circuit supplies these poten-
tials whether the set is operating from battery or from an external
power line source. With switch S4 set for power line operation,
section A of switch S3 connects one side of the power line to the
B— bus, while section B completes the B+ circuit through fuse
F1 and R36. With switch S4 set for battery operation, section A
of S3 connects the grounded negative terminal of the battery sys-
tem to the B— bus, while section B completes the B+ circuit to
the positive terminal of the B battery.

56. External Power Source

a. Selenium rectifiers CR1 and CR2 (contained in power
supply adapter Z1) change the a-c alternating line voltage to dc.
The d-c output voltage from the rectifier is applied through surge
limiting resistor R27 to the filter circuit consisting of C45A, RT1,
and C45B. The output of the filter supplies 8.4 volts dc. to the
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filament string through R30 and a section of S4 (fig. 25). Thermal
resistor RT1 is in series with resistor R30 to the filament circuit
of the receiver and tends to maintain a constant current flowing
through the tube filaments despite variations in line voltage. Fuse
F1 has a 3/16-ampere rating and protects the power supply from
overload in the B+ and filament circuits. R28 is a bleeder resistor
which discharges capacitor C45A when the power is turned off.

b. Power supply adapter Z1, plugged into receptacle
connector J2 at the rear of the chassis, is in series with the power
line. It consists of a three-position switch, S5; a selenium rectifier,
CR2, and resistor R38A-B (fig. 24). The complete assembly is
housed in a perforated metal can. Receptacle J2 is a closed circuit-
type connector. Therefore if power supply adapter Z1 is removed.
the receiver may be operated from a 110-volt ac- or d-c power
source. When switch S5 is in the 110 V AC-DC position, plug con-
nector P2 is shorted out and the power line is connected directly
to the receiver. When switch S5 is in the 220 V DC position, resis-
tor R38A-B and selenium rectifier CR2 are placed in series with
the power line to lower the voltage to 110 volts, de. When switch
S5 is in the 220 V AC position, it shorts out resistor R38A leaving
R38B and selenium rectifier CR2 in series with the line. Since
filter capacitor C45A draws an appreciable amount of ripple cur-
rent, the total current drawn through the line is greater on 220-
volt a-c operation than on 220-volt d-c operation. Shorting out
resistor R38A compensates for the additional voltage drop that
would occur through the power supply adapter and maintains the
correct line voltage to the set.

Note. The receiver will not operate on de if the polarity of the power
line cord plug is reversed, however, electrolytic capacitor C45A, B, and C will
not be harmed by reversed currents because selenium rectifiers CR1 and CR2
have a high back resistance.

57. Battery Power Source

a. For battery operation, a B supply voltage of 90 to 99
volts and an A supply voltage of 9 volts are required for operation
of the receiver. The battery supply voltages are fed to the receiver
through both sections of switch S3, and switch S4 (fig. 23). The
negative side of the B battery is connected to the positive side of
the A battery. This connection boosts the effective B+ voltage
by the amount of the A supply voltage (9 volts). When the power
line plug is inserted into socket switch S4 for battery operation,
all the switch contacts of S4 may not make or break simultane-
ously. If the B+ and A+ contacts (the two upper contacts of
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switch S4) make contact before the A— contact (the lower contact
of switch S4), the B battery will charge electrolytic capacitor
C45C through the tube filaments and the closed contacts of S3A-
S3B (fig. 23). When this occurs resistor R37 will limit the initial
surge of charging current and thus prevent filament burnouts.

b. Resistor R29 which is connected from the B— bus of
the receiver to chassis, forms a high-impedance path to the external
power line. When the receiver is operating on batteries, the B—
bus is shorted to the chassis through switches S3A and S4. Ca-
pacitor C46 minimizes signal and noise pick-up from the power
line when the receiver is operating from an external power line
(fig. 23).

Y o~ T 1
220V |
| DC I
! |
l
l o v 220V | < R38A |
| AC-DC AC 1200 |
P2 |
! o
I c——) |
55 R38B |
| 620
|
| N I
| CR2
l |
L ]
TM877-23

Figure 24.  Power supply adapter wunit.
58. Filament Circuit (fig. 25)

«. Radio Receiver R-520/URR uses four 1.4-volt and 2.8-
volt 50-ma filament-type tubes. The tube filaments are connected
across the voltage source in a series arrangement. On power
line circuit operation, the 105-volt d-c rectifier output is dropped
down to 8.4 volts dc through thermal resistor RT1 and resistors
R30 and R27. On battery operation, 9 volts from the A battery
are applied across the filament circuit. During normal operation,
the plate and screen grid currents of a direct filament-type tube
pass through the filament and add to the current flowing through
the filament. This current accumulates toward the negative end of
the filament. To prevent this extra current from burning out the
filaments, shunting resistors R8, R5, R11, and R23 are incorporated
in the circuit. R23 is placed across half of the filament of the 3V4
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audio-output tube because most of the plate and screen grid cur-
rent accumulates near the negative end (pin 1). Resistors R5 and
R11 are shunted across the filaments of V2 and V3 respectively,
to shunt the relatively heavy plate current for the 3V4 output tube
around the filaments of V2 and V3. One resistor, R8, is used across
the filaments of, V4 and V1 because their plate and screen grid
currents are small.

b. Thermal resistor RT1 is a self-regulating resistor that
helps to drop the 105-volt d-c power supply voltage down to the
required 8.4-volts dc. Its internal resistance varies from 600 ohms
to 1300 ohms with power line voltage variations of 90 volts to
127 volts and maintains a constant 50-ma current flowing in the
filament circuit. Capacitor C45D is connected from pin 1 of V5 to
the B— bus. Any audio voltage present in the output tube filament
is prevented from entering and modulating the other tube filament
circuits.

59. Plate and Screen Voltage Distribution (fig. 23)

Plate and screen voltage for the receiver is supplied either from
the batteries or from the power line through the rectifier-filter
circuits and is present at switch S3B (par. 55). When operating
from batteries, 99 volts is applied to the high B+ bus through
S3B. When operating from the power line, 105 volts is applied
to the high B+ bus through S3B. The low B+ bus is supplied
through dropping resistor R4 and is filtered by capacitor C25.

a. The high B+ bus feeds voltage to the plate and screen
grid of V3, the 1U4 i-f amplifier through dropping resistor R12.
It also feeds voltage to the plate of V2 through the primary wind-
ing of i-f transformer T1; to the plate of V1 through resistor R3
and the primary of r-f coil L1; to the plate of V5 through the
primary of transformer T3 and to the screen of V5.

b. The low B+ bus feeds voltage to the anode grid of 1L6
converter tube V2 through winding EF of oscillator coil L2. It also
feeds voltage to the screen grid of V2 through dropping resistor
R7. The screen grid of r-f tube V1 receives voltage from the low
B+ bus directly, and the screen grid of detector-amplifier tube V4
receives voltage through dropping resistor R21. Voltage from the
low B+ bus also is supplied to the plate of V4 through plate load
resistor R22. Capacitor C25 is a filter for the secondary bus and
eliminates any hum voltage that may be present at that point.
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CHAPTER 5

FIELD MAINTENANCE INSTRUCTIONS

Note. This chapter contains information for field maintenance. The amount
of repair that can be performed by units having field maintenance responsi-
bility is limited only by the tools and test equipment available and by the skill
of the repairman.

Section I. TROUBLE SHOOTING AT FIELD
MAINTENANCE LEVEL

Warning: The voltages present in the power supply are
high enough to produce shock, and under certain conditions may
be dangerous to life. When working on the equipment with volt-
ages present, it is good practice to place the equipment on an in-
sulated surface first, particularly if the skin is wet or damp from
perspiration or water. Do not let the receiver touch other sets or
equipment.

60. Trouble-shooting Procedures

a. GENERAL. The first step in servicing a defective radio
set is to sectionalize the fault. Sectionalization means tracing the
fault to the major component or circuit responsible for the ab-
normal operation of the set. The second step is to localize the
fault. Localization means tracing the fault to the defective part
responsible for abnormal condition. Some faults such as burned-
out resistors, r-f arcing, and shorted transformers often can be
located by sight, smell, and hearing. The majority of faults, how-
ever, must be localized by checking voltages and resistances.

b. COMPONENT SECTIONALIZATION AND LOCALIZATION. The
tests listed below aid in isolating the source of trouble. To be ef-
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fective, the procedure should be followed in the order given. Re-
member that servicing procedures should cause no further damage
to the receiver. First, trouble should be localized to a single stage
or circuit. Then the trouble may be isolated within that stage or
circuit by appropriate voltage, resistance, and continuity measure-
ments. The service procedure is summarized as follows:
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Visual inspection. The purpose of visual inspec-

tion is to locate any visible trouble. Through
this inspection alone, the repairman fre-
quently may discover the trouble, or deter-
mine the stage in which the trouble exists.
This inspection is valuable in avoiding addi-
tional damage to the receiver which might
occur through improper servicing methods
and in forestalling future failures.

Input resistance measurements. These measure-

ments (par. 66) prevent further damage to
the receiver from possible short circuits.
Since this test gives an indication of the con-
dition of the filter circuits, its function 1is
more than preventive.

Operational test. The operational test (par. 67)

is important because it frequently indicates
the general location of trouble. In many in-
stances, the information gained will deter-
mine the exact nature of the fault. In order
to utilize this information fully, all symptoms
must be interpreted in relation to one an-
other.

Trouble-shooting chart. The trouble symptoms

listed in these charts (par. 68) will aid great-
ly in localizing trouble.

Signal substitution. The principal advantage of

signal substitution (pars. 70 through 73) is
that it usually enables the repairman to local-
ize a trouble accurately and quickly to a given
stage when the general location of the trouble
is not immediately evident from the above
tests.



(6) Stage gain and sensitivity chart. This chart
(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 may be made to
appear by tapping or jarring the set. It is
possible that the trouble is not in the radio
itself but in the installation, or the trouble
may be caused by external conditions. In this
event, test the installation, if possible.

61. 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:

g, No. Description
22 Radio Receiver R-320/URR, ave and bias system.
25 | Filament circuit.
26 Radio Receiver R-520,URR, chassis removal.
27 Voltage and resistance diagram.
28 Top view of chassis.
29 Bottom view of chassis.
32 Dial cord drive system.

62. Test Equipment Required for Trouble Shooting

The test equipment required for trouble shooting is listed below.
The technical manuals associated with the test equipment also
are listed.

Test equipment Publication
Signal Generator Set AN/URM-25 NAV SHIPS 91283
Output Meter TS-585/U ™™ 11-5017
Frequency Meter Set SCR-211-(*) T™M 11-300
Electronic Multimeter TS-505/U, or equal TM 11-5511
Tube Tester 1-177, I-177-A, or equal ™™ 11-2627
Audio Oscillator TS-382A/U TM 11-2684A
Multimeter TS-297/U TM 11-5500
.05-uf (microfarad) capacitor, 400 vdew
.01-uf capacitor, 400 vdew
Low-impedance headset
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63. General Precautions

Observe the following precautions very carefully whenever serv-
icing the radio receiver.

a. If available, use an isolation transformer between the
power line and the receiver.

b. Be careful when the bottom of the chassis is exposed;
dangerous voltages are present.

c¢. Disconnect the external power line cord from the out-
let before making repairs.

d. When working on the top of the chassis, be careful not
to bend the ganged tuning capacitor plates as this could cause a
short or misalinement.

e. Do not overtighten screws which are inserted through
or threaded into plastic materials. This might strip the threads or
produce cracks.

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

¢g. Careless replacement of parts often makes 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 transform-
er, has a number of connections, tag each of
the leads.

(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 re-
ceiver, 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 the r-f or i-f circuits,
it must be placed exactly as the original. A
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part which has the same electrical value but
different physical 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 re-
sult in decreased gain or possible oscillation
in the circuit.

64. Chassis Removal (fig. 26)
To remove the chassis from the case, perform the following steps:

«. Rotate the tuning control knob counterclockwise until
the dial pointer is at the low-frequency end of the tuning range.

L. Remove the volume control and tuning control knobs.

c.  Disconnect the battery cables and remove the batteries
from the receiver.

d. Remove the four power cord adapters and bracket as-
sembly (fig. 4).

e.  Loosen the two captive serews that hold protective cov-
er A 3 (fig. 4) to the chassis, and remove the cover.

f. Remove the wood screw that secures the band selector
bracket to the wooden cabinet.

g. Remove the three chassis mounting screws and washers.

h. Disconnect the loop antenna cable from the socket at
the rear of the chassis.

i. Remove the whip antenna by taking off the two nuts
and washers that secure it to the cabinet.

7. Remove the chassis.
65. Preliminary Inspection

When a radio set is brought in from the field for check or repair,
remove the receiver from the case and inspect as follows:
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WHIP ANTENNA
E2

BAND SELECTOR
MOUNTING SCREW

PROTECTIVE COVER
MOUNTING SCREWS

(CAPTIVATED)
WHIP ANTENNA
MOUNTING WASHERS, kh
WS & NUTS )
SCREWS TM877-26
Figire 26. Radio Recetver R-520/URR, chassis removal.

a. Examine for burned insulation and resistors. Examine
for wax leakage and any discoloration of apparatus and wire.

b. Inspect for broken connections to tube sockets, plugs,
and other apparatus, as well as for defective solder connections.
Examine for bare wires that touch the chassis or other wires.

c. Be sure that the markings on the tubes in the various
sockets correspond to the correct tube types for these positions as
given in the instruction book. Replace or interchange any tubes
which have the wrong numbers. Replace broken tubes. Inspect for
loose tube socket contacts.

d. Inspect the fuse. Check carefully for short circuits
whenever a blown fuse is found.

e. Inspect the dial mechanism. Be sure that the dial turns
smoothly.

f. Check all switches and controls for ease of operation.

g. Inspect all power plugs and cables. Replace or repair
any plugs or cables that are broken.

h. Inspect for loose or missing screws.
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66. Voltage and Resistance Measurements (fig. 27)

a. Trouble within the receiver often may be detected by
checking the resistance of the filament and high-voltage circuits
before applying power to the equipment, thereby preventing dam-
age to the power supply portion of the receiver. These measure-
ments are to be made with no power applied to the receiver and
with the battery cables disconnected. The readings may vary
slightly in some instances from those listed. However, a reading
noticeably different indicates trouble at that point.

b. A partial short on a B+ line will cause overheating of
some associated part and eventually the part will become defective.
To check for trouble of this kind, check the resistance from pin 3
of V5 to B—; it should be 1500 ohms. Figure 23 shows the B+
voltage distribution in the receiver. Use this diagram with the
voltage and resistance chart.

c. Coupling capacitors between stages can become leaky
and produce a high resistance short which places a positive voltage
on the grid of the following tube. Disconnect one lead of each ca-
pacitor and check for leakage, using the highest resistance scale
of the ohmmeter.

d. Improper ave action can be caused by a short in one of
the bypass capacitors C4, C10, or C44 (fig. 40). A defective 1U4
r-f tube V1, 1L6 converter tube V2, or 1U4 i-f tube V3 also can be
the cause. Figure 22 shows the circuit of the ave distribution.

e. Voltage checks should be made on both power line and
battery operation.
67. Operational Test

a. Operate the equipment as described in the equipment
performance checklist (par. 41). This checklist is important be-
cause it frequently indicates the general location of trouble. Listen
for background noise in the receiver or for received signals.

b. Check the on-off switch and volume control for positive
action and smooth control of volume.

c. Try the tuning control for smoothness without slippage.
d. Check the band selector buttons for positive action.

e. Extend the whip antenna and operate the receiver on
all bands to check for signal pick-up.

f. Correct ave action can be checked on strong signals. No
overloading or distortion should occur.

g. No microphonism should occur on a strong signal with
the volume control set at average output level.
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h. Using a frequency meter, the calibration should be
checked on all bands.

i. Finally, tap or jar the set to make certain no loose con-
nections exist.

68. Trouble-shooting Charts

The following charts are supplied as an aid in locating trouble in
the receiver. These charts list the symptoms which the operator or
repairman may observe, either visually or audibly, while making
a few simple tests. The charts also indicate how to sectionalize
trouble quickly to the particular stage or circuit. The signal sub-
stitution tests outlined in paragraphs 70 through 73 then can be
used to supplement this procedure and to determine the defective
circuit. A tube check and voltage and resistance measurement of
the defective circuit ordinarily should be sufficient to isolate the
defective part.

Note. In the following tests, the power is turned on, and the receiver is
operative. Set the receiver controls as in the preparatory section of the equip-
ment performance checklist (par. 41).

. SECTIONALIZING TROUBLE.

i
i

Symptom Probable trouble Correction

1. Receiver inoperative | Weak A batteries. Replace A batteries.
on battery operation
only. Neon light on
dial scale glows.

o

Receiver inoperative | B batteries dead. Replace B batteries.
on battery only. Neon |
light on dial scale
does not glow.

o

Receiver operative on | Weak B batteries. Replace B batteries.
battery and line volt-
age. Neon dial light
indicator does not
glow on Battery, but
lights up on Line
Voltauge operation.
4. Receiver inoperative | Fuse, F1, open. Replace fuse.
on power line.
5. Motor boats on broad- | V,3 1U4 i-f tube defec- | Replace tube.

cast band. tive.
V1, 1U4 r-f tube defec- | Replace tube.
tive.
4. Microphonic distor- | V4, 1U5 detector-am- |, Replace tube.
tion on broadcast plifier tube defective.
band.
7. Distorted output on | V4, 1U5 detector-am- | Replace tube.

broadcast band. |‘ plifier tube defective.
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b. LOCALIZING TROUBLE.

Symptom

’robable trouble

Correction

o

ot

-

10.

11.

13.

[Low frequency end of
broadcast band cuts
out, no signals.

No signal on power
line operation.

Weak audio.

No audio from
speaker.

Hum with volume
control turned down.

Oscillator coil L2 de-
fective.

CR1 or CR2 selenuim
rectifier defective.

Poor contact on ballast
adapter socket J2.

Coupling capacitor C24

partially shorted.
Grid bias resistor
R18 has low value
resistance.

Headset jack J3 open.

- Filtercapacitors C4HA,

Slight hum with vol- !
ume control turned

up.
Noise in speaker
when operating band
selector buttons.

Weak audio.

Weak signals on all
bands, using power
line operation.

Signals weak on
broadcast band.

Image signals on
broadcast band.

No signals on 4-8 me.
band.

No signals at 7.9 me.

(C45B, C45C open or |

defective.

C21 audio grid block-
ing capacitor defec-
tive.

Dirty contacts on band
selector switch.

Tone control resistor

R32 has low resist-
ance.
Filtercapacitors C45A,
C45B, C45C defec-
tive; B+ voltagelow.

Converter grid coup-
ling capacitor C7
open.

Ave bypass capacitor
C4 open.

Band selector contacts
defective.

Capacitor C39 open.

Trimmer capacitor
C40A shorted.

Coupling capacitor C37
open .

Replace coil.

Replace rectifier.

Reset contacton J2
socket.

Replace capacitor.

Replace resistor.

Reset contacts.

Replace filter.

Replace capacitor.

Clean contacts with
carbon tetrachloride.
See Caution, para-
graph 31.

Replace resistor.

Replace filter capaci-
tor.

Replace capacitor.

Replace capacitor.

Set contacts for posi-
tive action.

Replace capacitor.

Replace capacitor.

Replace capacitor.
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0. LOCALIZING

TROUBLE (contd).

Symptom

I'robable trouble

Correction

14.

16.

19.

20.

21.

22.

Receiver breaks into
oscillation at 7.9 me.

Signal shifts fre-
quency when the re-
ceiver is jarred.

Tone control buttons
break off.

Receiver noise pre-
sent on broadcast
band when loop an-
tenna is swung up in-
to position over cabi-
net or when jarred.
Signals weak at 3.9
mec or 7.8 me.

No signals on 16 M
band.
No signals on 16, 19,
25, and 31 M spread
bands.

Set dead or off cali-
bration at 3.9 mec.

All short-wave bands
weak using whip an-
tenna.

Converter tube 1L6 de-
fective.

Filament bypass ca-
pacitor C9 open.

Defective band selec-
tor switch contacts.

H-f oscillator capaci-
tor C12 shorted.

Lead wire to oscillator
section C2E of
ganged capacitor
close to ganged ca-
pacitor frame.

Receiver chassis not
tightened to cabinet.

Rivet pin or pins of
front cover hinge
bracket assembly un-
soldered, or solder
connection broken.

Plate coupling capaci-
tor C6 open or high
resistance leakage.

Oscillator coil L2 open.

Defective contacts on
band selector.

Oscillator coil L2 has
shorted turns.

Coupling capacitor C37
open. Coupling ca-
pacitor C38 open or
high leakage resist-
ance. Coupling ca-
pacitor C42 open or
high leakage resist-
ance.

Capacitor C41 open.

Oscillator coil L2 has
shorted turns.

Telescopic whip anten-
na capacitor C27
open.

Replace tube.

Replace capacitor.

Set band selector con-
tacts .

Replace capacitor.

Dress wire away from
capacitor frame and
coils. Re-aline set.

Tighten the chassis
mounting screws.

Resolder rivet pins to
mounting bracket
(fig. 33).

Replace capacitor.

Replace coil.
Reset for positive ac-
tion.

Replace coil.

Replace defective ca-
pacitor.

Replace capacitor.
Replace coil.

Replace capacitor.
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b. LoOCALIZING TROUBLE (contd).

Symptom

’robable trouble

Correction

23.

24.

Signals weak at 3.9
me.

Signals weak on 16,
19,25,and 31 M
spread bands.

Note.

notes, paragraph 70.

25.

26.

28.

29.

30.

31.

32.

No resonance at 3.9
me for r-f trimmer
capacitor C35B.

No resonance at 7.9
mc for r-f trimmer
capacitor C35A.

R-f trimmers C35A,
C35B, broad peak.
Broad peak at 17.8
me, 15.2 me, 11.8 me,
and 9.6 mc.
Broadcast band does
not calibrate and sig-
nals are weak.

No 455-ke resonance
for i-f transformer
T1 secondary.

No resonance for con-
verter trimmer C2D
at 1420 kec.

No resonance at 3.9-
mec for antenna trim-
mer C31A.

No resonance for loop

antenna trimmer C2B
at 1500 ke.
No resonance for

broadcast loop anten-
na trimmer C2B.

R-f trimmer capacitor
C35B shorted.

Whip antenna capaci-
tor C27 open. Coup-
ling capacitor C34
open. Coupling ca-
pacitor C33 open.

For steps 25 through 38, refer to Gen

Trimmer capacitor
C35B shorted. Band
selector switch has
defective contacts.

Trimmer capacitor
C35A shorted. Band
selector switch has
defective contacts.

Coupling capacitor C34
open.

Coupling capacitor C36
open. Coupling ca-
pacitor C38 open.

Three section ganged
capacitors C24A,C2C,
C2E mounting screw
shorting to capaci-
tor stator.

Resisatnce R14 has too
low a value. Capaci-
tor C44 open or has
highresistanceshort.
Open secondary
winding on T1.

Converter coil L1 open.

Antenna coil L5 open.

Antenna loading coil
L4 open.

Capacitor C30 too close
to metal chassis.
Lead wires from the
loop antenna to loop
receptacle are too
close to the chassis.

Replace defective ca-
pacitor.

Replace defective ca-
pacitor.

eral Signal Substitution

Replace trimmer ca-
pacitor. Set band se-
lector contacts for
positive action.

Replace trimmer ca-
pacitor. Set contacts
for positive action.

Replace capacitor.

Replace defective ca-
pacitor.

Set capacitor mounting
screw for clearance.

Replace resistor.
Replace capacitor.

Replace transformer.

Replace coil.

Replace coil.

Replace coil.

Dress capacitor and
lead wires away from
the chassis.
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b. LOCALIZING TROUBLE (contd).

Symptom

Probable trouble

Correction

35.

37.

38.

No resonance for
broadecast r-f trim-
mer C2D.

Broadcast band does
not calibrate.

No resonance on an-
tenna or r-f coils on
16, 19, 25, or 31 M
spread bands.
Oscillator coil L20
does not resonate at
17.8 me.

Signal grid lead wire
to pin No. 6 of 1L6
converter tube is too
close to metal chas-
sis.

Oscillator coil L2 has
shorted turns.

Band selector switch
has defective con-
tacts.

Lead wire from oscil-
lator coil L20 to pin
No. 3 of 1L6 conver-
ter tube is too close
to the chassis.

Dress the wire away
from the chassis.

Replace coil.

Reset contacts.

Dress the lead wire
away from the met-
al chassis.

69. D-c Resistance of Transformers and Coils

The d-c resistance of the transformers and coils are listed below:

Transformer Terminals or Resistance
or coil winding (ohms)
L1 converter grid coil. AB 8
CD 6.1
L2 oscillator coil. AC 013
BD 8.2
EF 3.2
HG 7
L3 r-f choke coil. 23
T1 i-f transformer. 1-8 25
4-5 25
T2 i-f transformer. 1-8 25
6-7 25
T3 Primary winding. 280
Voice coil winding. 3
Inverse feedback winding. 13
E2 Broadcast loop. T

70. General Signal Substitution Notes

a. Signal substitution requires a source of audio, i-f, and
r-f signals. If available, use an isolation transformer between the

power line and the receiver.
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b. Note the volume, and listen for serious distortion from
the loudspeaker or headset at the various points in the signal sub-
stitution procedure. Where possible, compare operation with a
receiver known to be in good condition.

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

-

Note. Do not remove r-f and i-f shields from the chassis, or shield cans
from the tuned units, until the trouble has been traced definitely to the partic-
ular unit. Do not damage wiring by pushing it back and forth during inspec-
tion. Be careful not to damage the receiver in any other way.

d. Misalinement of one or more stages of the receiver will
cause reduced output. Misalinement of the h-f oscillator may pre-
vent any output.

¢. When trouble is localized in a given stage, test the tube,
measure the voltage, and measure the resistance at the tube socket
of that stage (fig. 27).

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

g. Remove only one tube at a time when testing. Check
the type number of the tube and test the tube. If the tube is not
defective, return it to its proper socket before another tube is
removed.

h. Each step assumes the satisfactory completion of all
previous steps. Isolate and clear any trouble located before pro-
ceeding with any succeeding steps.

71. A-f Signal Substitution Tests

Under normal conditions, with the volume control set to its maxi-
mum clockwise position, 25 mv (millivolt) of audio signal fed to
the center lug of the volume control will deliver approximately 50
mw (milliwatt) of power to a 3-ohm resistive load connected across
the audio-output transformer secondary. Output Meter TS-585/U
or equal, set for a 3-ohm load, may be connected to headset jack J3
by means of Plug PL-55. (The speaker voice coil is disconnected
automatically.) The shielded or ground lead of the audio signal
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generator output cable should be connected to the B— bus of the
receiver; for example: the negative lug of filter capacitor C45A,
C45B, C45C, C45D, or the negative filament (pin 1) of the 1U5
detector-amplifier tube.

a. Apply a 25-mv, 1000-cycle sine wave audio signal from
the audio generator through a .05-uf capacitor to the center lug of
volume control potentiometer R17 and turn the control to its max-
imum clockwise position. A high volume audio signal should come
from the speaker or, if an output meter is used connected for a
3-ohm load, it should read 50 mw (.4 volts ac). If there is no audio
or the audio output is low, check the speaker, output transformer,
headset jack, tutes V4 and V5, and the capacitors and resistors in
the associated audio circuit.

b. Weak audio or audio with distortion or hum can be
localized further by feeding the audio signal first to the signal grid
(pin 6) of V5 and then to the center lug on the volume control
(volume control on full) and comparing the two outputs. Approxi-
mately 50 times as much audio power should be developed with the
volume control connection as compared with the signal grid con-
nection of V5 with the same signal level from the audio generator.

72. I-f and Converter Signal Substitution Tests

a. Adjust the signal generator to 455 kc with 400-cycle
30-percent modulation applied. Apply this signal in series with a
.1 uf (microfaracl) capacitor to the signal grid (pin 6) of the 1U4
i-f tube V3. Connect the shield or ground lead of the signal gen-
erator cable to the B— bus and set the volume control to its maxi-
mum clockwise position. Set the band selector to BC.

b. Connect an output meter with Plug PL-55 into headset
jack J3. With a 3000 uv (microvolt) signal fed to the signal grid
(pin 6) of V3 approximately 50 mw should be developed at the
output.

¢. Gain through a stage can be recognized by connecting
the generator output to the signal grid, then to the plate of the
same tube. The output level should be higher at the grid connection.

d. If there is no signal or a weak signal when the signal
generator is connected to the signal grid (pin 6) of V3, i-f trans-
former T2 may have a shorted or open winding. Capacitor C20A,
or C19 may be shorted, the transformer may be misalined, or tube
V3 may be defective.
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e. If the output is normal for a signal applied to the signal
grid (pin 6) of V3, connect the signal generator output lead to pin
6 of the 116 converter tube, V2. With the signal generator output
set for 100 uv, with 400-cycle 30-percent modulation, approxi-
mately 50 mw of power should be developed across a 3-ohm resis-
tive load.

f. If there is no signal or it is weak, T1 may have a shorted
or open winding. Capacitor C16 or C17 may be shorted, the trans-
former may be misalined, or tube V2 may be defective.

73. R-f Signal Substitution Tests

Check the r-f stage for proper operation by connecting the signal
generator output lead with 400-cycle 30-percent modulation, to
pin 6 of the 1U4 r-f tube V1. The following sensitivities should be
measured for 50 mw into a 3-ohm load. Any deviation from the
values listed below indicates misalinement or a defective com-
ponent.

Dand Input voltage (uv)

Broadecast i 15 to 30

|
i

2-4 mec 40 to T
4-8 me 40 to 70

Spread cands 30 to 75

74. Antenna Stage Test

Since a loop type antenna, whip antenna, and provisions for a long
wire antenna are incorporated in Radio Receiver R-520/URR,
antenna sensitivity will vary considerably, depending on condi-
tions used in the measurements. Check loop antenna E2 and whip
antenna E1 for shorts and open connections.

75. H-f Oscillator Test

Check the h-f oscillator for proper action by connecting a vacuum-
tube voltmeter from the oscillator grid (pin 4) of the 1L6 con-
verter tube to the negative filament (pin 1). The following voltages
should be read:

Band H-f oscillator grid voltage
Broadcast band —4 to —9 v
2-4 mec —3to—bv
4-8 mec —3 to —Tv
Spread bands —2 to —4 v
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76. Stage Gain and Sensitivity Chart

a. When checking stage gain or sensitivity, observe the
following points:

(1) If available, use an isolation transformer be-
tween the power line and the receiver.

(2) The dummy antenna for external antenna opera-
tion consists of a 400-ohm resistor in series
with a 200-uuf (micro-microfarad) capacitor.

(3) The dummy antenna for short wave operation
consists of a 20-uuf capacitor. Disconnect the
whip antenna and connect the 20-uuf capac-
itor to the whip antenna tip jack (fig. 26).

(4) When using the external antenna or whip an-
tenna dummy connections, connect the ground
lead of the signal generator to the ground
terminal of the receiver.

(5) When checking the r-f amplifier, connect the sig-
nal generator output to the grid of the r-f
amplifier through a .1-uf blocking capacitor.
Connect the ground lead of the signal gener-
ator to the B— bus of the receiver.

(6) The dummy antenna for broadcast operation is
a standard RMA (Radio Manufacturers As-
sociation) test loop (par. 95). Do not ground
the signal generator output cable to the re-
ceiver when using the RMA test loop.

b. The chart below lists the average input voltages re-
quired at each of the r-f and i-f stages of the receiver to produce a
signal output of 50 mw which is equivalent to .4 volts ac across a
3-ohm resistive load. Use this chart as a standard when trouble-
shooting to check the over-all gain of the receiver and the gain of
each stage, or group of stages. When checking the sensitivity of
the receiver on the broadcast band, locate the test loop and the
receiver loop 1934 inches apart on centers, and parallel to each
other. Under these conditions the field intensity at the receiver
loop in uv/M will be one-tenth the signal generator output voltage.
When the receiver output is low, localize the defective stage by

80



checking the signal voltage level of each stage against the chart
while using either the signal tracing method of trouble shooting
or by measuring the individual stage gain.

Av. sensitivity (input required for 50 mw output)
Test frequency
N (me) (modulated
DBand 30 percent at R-F amplifier l.oop Whip External
400 cycles) grid (pin 6 of antenna antenna | antenna
V1) (uv) (uv/M) (uv) (uv)
Broadcast .6 20 65 65
L.5 20 50 50
2-4 mc 2.1 35 11 20
3.9 40 5 20
4-8 mc 1.2 35 9 20
7.8 50 3 20
31 M 9.6 20 3 15
25 M 11.8 20 4 25
19 M 15.2 30 4 30
16 M | 17.8 25 6 40

¢. The fcllowing chart lists the approximate gain for
each circuit in the receiver. For example, the gain of the r-f stage
is measured as follows: Measure the signal generator voltage re-
quired at pin 6 o7 V2 to produce 50-mw output across the 3-ohm
load. Measure the signal generator voltage required at pin 6 of V1
to produce the same output. Divide the first reading (the larger
one) by the second reading to determine the stage gain. When
making stage gain measurements, be sure to connect the ground
lead of the signal generator to the B- bus.

Test frequency | . .
Stage Test point ;)xgr(gdel;]ltz).;i(ﬁ(:)i(()) Input ;\; {‘11';?' ;
cycles) gain

R-f amplifier Pin 6 of V1 600 ke 20 uv 5
Converter Pin 6 of V2 455 ke 100 uv 30
I-f amplifier Pin 6 of V3 455 ke 3000 uv 28
Det-amplifier Pin 6 of V4 400 cps 25 mv 65
Audio output Pin 6 of V5 400 cps 1.6 volts 14

Section lI. REPAIRS

77. Replacement of Parts

Most of the parts in Radio Receiver R-520/URR are readily ac-
cessible and easily replaceable. Figure 29 shows the location of
parts beneath the chassis.

81



a. When the band selector switch assembly requires re-
placement, mark the wires connected to the switch carefully with
tags or other devices to avoid errors in connections when the new
switeh is installed. Refer to figure 31.

b. Figure 32 shows the dial cord system on Radio Receiver
R-520/URR. Two dial cords are used ; one for the dial tuning shaft
and the other for the pointer pulley. To replace the dial cord for
the pointer pulley, it is necessary to remove the dial scale. The
tuning shaft dial cord can be strung without removing the dial
scale. When it is replaced, the cord should be strung around the
tuning shaft first.

78. Front Cover Hinge Repair

The two hinge bracket assemblies on the front cover are part of
the electrical circuit that connects the loop antenna on the dcor
to the receiver (fig. 33). A loose or broken solder connection on
the rivet pin or broken wire will create electrical interference or
intermittent operation on the broadcast band. To repair, proceed
as follows:

a. Disconnect the loop antenna cable plug from the set.

b. Remove the volume control knob and the tuning con-
trol knob.

c¢. Remove the receiver chassis and batteries from the
cabinet (par. 64).

d. Removsz all front panel screws which secure the panel
to the cabinet and remove the front panel.

e. Remove both screws that hold the handle to the top of
the cabinet and remove the handle.

f.  Take out the five wood screws that hold the top panel
to the cabinet and remove the panel.

9. Remove the four wood screws that hold both mounting
brackets to the top of the cabinet and remove the top cover with
the hinge assembly from the rest of the cabinet.

h. Resolder the broken solder connection of rivet pin to
mounting bracket and reassemble in the reverse order.
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Figuwre 31. Band selector switch, rear view.
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Figure 22. Dial cord drive system.
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Figure 23, Front cover hinge assembly repair.
79. Refinishing

Instruction for refinishing badly marred cabinets are given in
paragraph 37.

Section lil. ALINEMENT PROCEDURES

80. Test Equipment Required for Alinement

a. SIGNAL GENERATOR. The signal generator must be an
accurately calibrated instrument capable of producing modulated
and unmodulated r-f signals, such as RF Signal Generator Set
AN/ URM-25. The frequency range must extend from 400 k¢ to
25 mec. The alinement frequencies are shown in the alinement
chart. If necessary, the second harmonic generally can be used
when the fundamental is not available. Thus, a signal generator
with a top frequency of 12.5 mec also is suitable. The generator
should have an output of at least 5,000 uv for best results in alin-
ing the r-f, h-f oscillator, and i-f circuits. Frequency calibration of
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the signal generator is extremely important to insure that the
receiver dial calibration will be correct.

b. OuTPUT METER. The output meter should respond to
audio frequencies and should provide readings at 50 mw and have
a maximum range of 500 mw. For correct readings, the impedance -
of the meter must match the 3-ohm voice coil winding. Use Output
Meter TS-585/U (or equivalent), set for a 3-ohm load.

c. FREQUENCY METER. When a highly accurate signal gen-
erator is not available, a frequency meter can be used to check the
accuracy of the generator. Frequency Meter Set BC-221-(*) is
suitable for this purpose.

d. HEADSET OR PERMANENT MAGNET LOUDSPEAKER. The
receiver loudspeaker or a headset can be used for rough alinement.

e. ALINEMENT TooLS. The alinement tool, O 14, supplied
with the receiver and an insulated screw driver are required.

Caution: Alinement tool O 14 is intended for alinement of
the i-f and r-f transformers. Do not attempt to use it for turning
trimmer capacitors or as a screw driver.

81. Calibration of Signal Generator

The procedure below is used only when the signal generator cali-
bration is not acceptable.

a. Accurate alinement of the h-f oscillator in the receiver
requires the use of the frequency meter to check the signal gen-
erator setting, as follows:

(1) Place the generator and frequency meter near
each other. Turn them on and allow them to
warm up for at least 15 minutes.

(2) Calibrate the frequency meter according to the
instructions furnished with the unit.

(3) Attach a piece of wire to the signal generator
output connection and place the wire near the
frequency meter antenna.

(4) Set the meter to the exact frequency to which
the generator is to be used.
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(5) While listening to the headset connected to the
frequency meter, tune the generator to zero
beat with the meter. The signal generator
now is set for the frequency desired.

b. Turn off the frequency meter and remove the wire at-
tached to the signal generator output connection.

82. Preparation for Alinement

a. Remove the chassis from the cabinet in accordance with
instructions in paragraph 64.

b. If available, use an isolation transformer between the
power line and the receiver.

c. Make certain the power supply adapter switch is in the
correct position to conform to the power source that is available.

d. Connect the power cord to the external power line
source. Turn the receiver on and let it warm up for 5 minutes.

(1) Turn the volume control to its maximum clock-
wise position.

(2) Setthereceiver for broadcast operation.

(3) Connect a 3-ohm output meter to Plug PL-55
and insert it into jack J3.

(4) Aline the various sections of the receiver in the
following order:

I-f stage.

Broadcast Band.

4-8 mc continuous coverage band.
2-4 mc continuous coverage band.
31 M band.

25 M band.

19 M band.

16 M band.

Note. With the signal generator modulated 30 percent at 400
cycles, the final sensitivity measurements are taken at standard output of 50
mw across a 3-ohm load.
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83. I-f Alinement Procedure (fig. 28)

a. Adjust the i-f transformer cores with the alinement
wrench, O 14, supplied with the receiver. This wrench should be
inserted through the hole in the top of the can to adjust the top
core of the transformer, then lowered through the top core to ad-
just the bottom core. Be careful when alining these transformers
that the cores are entering the coil windings from the top and bot-
tom of the coil forms. If this is not done, it is possible to advance
the top core beyond, and the bottom core above, its associated coil.
This would result in an incorrect coefficient of couping, unstable,
and improper alinement.

Note. Alinement wrench 0 14 is a special purpose tool designed primar-
ily for adjusting the i-f and r-f transformers. Do not use the alinement
wrench as a screw driver or to turn trimmer capacitors.

b. Pressthe BC band selector switch.

c¢. Setthe signal generator to 455 ke, modulated 30 percent
at 400 cycles, and connect its output through a .1-uf blocking ca-
pacitor to the 1L6 converter signal grid (pin 6). The stator ter-
minal of capacitor C2C is a convenient point for this connection.
Do not set the signal generator output any higher than is neces-
sary to provide & usable reading on the output meter (about 50
mw). Connect the ground lead of the signal generator output cable
to the B— bus of the receiver.

d. With the alinement wrench, adjust the top and bottom
cores of i-f transformer, T2, for maximum output indication on
the output meter.

e. Adjust the top and bottom cores of transformer T1 for
maximum output indication on the output meter.

f. Readjust all i-f cores.
84. Broadcast Bancl Alinement

a. Couple the signal generator output lead through a .1-uf
blocking capacitor to the grid (pin 6) of r-f amplifier tube V1.
Leave the ground lead of the signal generator connected to the

B— bus of the receiver.

b. Set the signal generator to 1,500 ke modulated 30 per-
cent at 400 cycles.
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¢. Pressthe BC band'selector switch.

d. With the ganged tuning capacitor completely meshed
(low frequency end), mechanically set the dial pointer horizon-
tally across the dial scale.

e. Turn the tuning control so that the dial pointer is set
to 150 on the broadcast scale.

f. Adjust oscillator trimmer capacitor C2F (fig. 28) for
resonance at 1,500 ke. Do not set the signal generator output any
higher than is necessary.

g. Adjust r-f trimmer capacitor C2D (fig. 28) for max-
imum output indication on the output meter.

h. Set the signal generator to 600 ke modulated 30 percent
at 400 cycles.

i. Turn the tuning control so that the dial pointer is set
to 60 on the broadcast scale.

j. Rock the ganged tuning capacitor while adjusting
broadcast padder capacitor C13 (fig. 30) for maximum output

indication on the output meter.

k. Repeat the operations outlined in subparagraphs f, g,
and j above.

. Repeat operations in subparagraphs f and g above.

m. Figure 34, which shows the switch connections for
broadcast operation, is shown for reference purposes.

85. 4- 8-mc Band Alinement Procedure (fig. 31)

a. Set the signal generator to 7.8 mec modulated 30 percent
at 400 cycles.

b. Disconnect the whip antenna and connect the signal
generator output lead in series with a 20-uuf capacitor to the whip
antenna tip jack. Connect the ground lead of the signal generator
to ground termiral G.

c. Press the band selector switch marked: 4-8 MC.
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d. Turn the tuning control so that the dial pointer is set
to 7.8 mc on the 4- 8-mec scale.

e. Adjust oscillator trimmer capacitor C40A for reson-
ance at 7.8 me.

Note. C40A has two resonant points. The correct one is near the maxi-
mum capacity of the trimmer. The second point is the image frequency and
care must be taken to avoid selecting the image.

f. Adjust r-f trimmer C35A and antenna trimmer C31A
for maximum output indication on the output meter.

g. Set the signal generator to 4.2 mc modulated 30 percent
at 400 cycles.

h. Turn the tuning control so that the dial pointer is set
to 4.2 mc on the 4- 8-mc scale.

Note. There may be two resonant points on the short-wave coils in
Radio Receiver R-520/URR. The correct setting for the oscillator coil cores is
the one which is farthest from the open end of the coil. Images are created
when the core of tte oscillator coil on a short-wave band is set to the wrong
peak. It is very important that the core be set correctly. The correct resonant
point for all other coil cores is the peak nearest the open end of the coil.

i. Adjust the core of oscillator coil L18A, L18B for reson-
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