IO

DEPARTMENT OF THE ARMY TECHNICAL MANUAL

RADIO
RECEIVER
R-520/URR

DEPARTMENT OF THE ARMY +/2JANUARY 1954




Tecunicar MaNvaL
No. 11-877

CHAPTER 1.
Section I.

115
CHAPTER 2.
Section 1.
1I.

111,
IV.

CHAPTER 3.

Section 1.

Y
ITL.
IV.

CHAPTER 4.
CHAPTER 5.
Section I,

IT.

111.
IV.
CuAPTER 6,

Section 1.

11.
Arrvexpix I,

IT.

™ 11-877

RADIO RECEIVER R-520/URR

INTRODUCTION Paragraph
enuralees SO L il s el e e et 2]
Description:anddata. - oo oo oo L. 3-8

OPERATING INSTRUCTIONS

Service upon receipt of equipment_____ .. ____ 9-14
BT T e R e e o |k Al (S 1 1 43
Operation under usual conditions.. ... . __  17-23
Operation under unusual conditions__.___ ... 24-27
ORGANIZATIONAL MAINTENANCE IN-

STRUCTIONS
Organizational tools and equipment.__.__.______ 28,29
Preventive maintenance services. .. .. 30-34
Lubrieation and weatherproofing- - ... ___. 35-37
Troubleshooting at organizational nmmtmnaneo

7o L L e T SR IS e g AT i
RHEOR Y52 o bepd e s —eoa. 42-59
FIELD MAINTEN \\CP. I\STR[ (‘TI(J\S
Troubleshooting at field maintenance level ... 60-76
RepaiTeae - S el e S e e s 77-79
Alinement procedures: - - .- - oo oo moooicaa 80-03
HinAltaREELL, e TN L ST R 094-101
SHIPMENT AI\IJ L IMI'I LD ST()R‘\Glu AND

DEMOLITION TO PREVENT ENEMY

USE
Shipment and limited storage__________________ 102, 103
Demolition of materiel to prevent enemy use..__ 104, 105

R R RN G e e s e o . Sales
IDENTIFICAT IO.\ OF REPLACEABLE

DEPARTMENT OF THE ARMY
WasHingron 25, D. C., 12 January 1954

Page

12
21
23

29
29
34

35
41

64
32
85
98

103
103
105

108
128



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.



ARTIFICIAL RESPIRATION

GENERAL PRINCIPLES

1. Seconds count! Begin at once! Don't take time to move the victim
unless you must. Don’t loosen clothes, apply stimulants or try to warm
the victim. Start resuscitation! Get air in the lungs! You may save a life!
2. Place the victim's body in a prone position, so that any fluids will
drain from the respiratory passages. The head should be exténded and
turned sideward never flexed forward; the chin shouldn't sag, since ob-
struction of the respiratory passages may occur,

3. Remove any froth or debris from the mouth with your fingers. Draw
the victim's tongue forward.

4. Begin artificial respiration. Continue it rhythmically and without any
interru{.‘\tlon until natural breathing starts or the victim is pronounced
dead. Try to keep the rhythm smooth. Split-second timing is not abso-
Iutw essential.

5. When the victim starts breathing, or when additional help Is available
loosen the clothing; remove it, if it's wet; keep the vietim warm, Shock
should receive adequate attention. Don't interrupt the rhythmical arti-
ficial technigque for these measures. Do them only when you have help or
when natural breathing has started.

6. When the victim is breathing, adjust your timing to assist him. Don't
fight his efforts to breathe, Synchronize your efforts with his. After re-
suscitation, keep him lying down until seen by a physician or until re-
covery seems certain. j

7. Don't wait for mechanical resuscitation! If an approved model is avail-
able, use it, but, since mechanical resuscitators are only slightly more
effective than properly performed “push-pull” manual technique, never

delay manual resuscitation for it.

BACK-PRESSURE ARM LIFT METHOD
. Position of Victin. Place the victim in the prone (face-down) positjon.
lBendosy;'i; elbgws: place one hand upon the other. Turn his face to one

i his cheek upon his hands.
side, placing po B Eitiah tlise: st Tt s

i rator. Knee
ﬁ;é?ﬁﬁ:;{qﬁge Your knee should be at the side of the victim's head
close to his forearm, your foot should be near his elbow. Kneel on both
knees if you find it more comfortable, with one knee on each side of the
head. Place your hands on the flat of the victim'’s back so that their heels
are just below the lower tip of his shoulder blades. With the tip of your
thumbs touching spread your fingers downward and outward. (See A),
Rock forward until your arms are approximately

ht of the upper part of your bmlr Lo exert a
d pressure upon your hands, This forces air
Ibows straight and press almost directly

3. Compression Phase. Ro
vertical and allow the welg
slow, steady, even, downwar
gut of the lungs. bKEfcp %rsuur }g}
. (See B)

4? %nfp:;{:ix gheas:‘c Release the pressure, avold any finish thrust, anld
commence to rock backward slowly. Place your arms upon the victim's
arms just above the elbows, and draw his arms upward and toward you.
Apply just enough lift to feel resistance and tension at the vicum_s
shouiders, Don't bend your elbows, As you rock backward, the victim's

you. (The arm lift expands the chest by pull-

arms will be drawn toward :
ing on the chest muscles, arching the back and relieving the weight on

the chest.) Drop the arms gently to the ground or floor. This completes
the eyele, (See C and D). Now, repeat the cycle. )
5. Cycle Timing and Rhythm. Repeat the cycle 10 to 12 times per minute,
Use a steady uniform rate of Press, Release, Lift, Release. Longer counts
of about equal length should be given to the “Press” and “Lift" steps of
the compression and expansion phases. Make the “Release” periods of
mum duration,
6. Changing Position or Operator.
K (@) Remember that you can use either or both knees or can shift
nees during the procediire. provided you don't break the rhythm. Ob-
?ewe how you rock forward with the back-pressure and backward with
he arm-Jiff. The rocking motion helps to sustain the rhythm and adds
to ﬂieb )ealsre of o]:;e'ration.
You tire and another person is available, you can “take turns.”

Be careful not to break the l’h}'ﬂ!:m in changing. Moﬁe to one side and let
Yoo pePlacement come in from the other side. Your replacement begins
o ss:Release” after one of the “Lift-Release” phases, as you move

T™M AR=|
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CHAPTER 1
INTRODUCTION

Section |. GENERAL
1. Scope

This technical manual contains a description, a detailed theory of
operation, and necessary instructions for the installation, operation,
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 unsatisfac-
tory conditions of Army materiel and equipment and in performing
preventive maintenance:

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

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

¢. DA Form 11-238, Operator First Echelon Maintenance Check
List for Signal Corps Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in accordance with instruc-
tions on the back of the form (fig. 12).

d. DA Form 11-239, Second and Third Echelon Maintenance Check
List for Signal Corps Equipment (Radio Communication, Direction
Finding, Carrier, Radar), will be prepared in accordance with instruc-
tions on the back of form (fig. 13).

¢. 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 superhetero-
dyne radio receiver designed for troop information. It is contained
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
(amplitude-modulated) signals covering frequency ranges from 540

7



ke (kiloeycles) to 1600 ke, 2 me (megacycles) to 4 me, 4 me to 8 me,
9.4 me to 9.8 me, 11,6 me to 12 me, 14.9 me to 15.5 me, and 17,5 me to
18.1 me. The corresponding wave lengths in M (meters) for these
frequencies are given in paragraph 4. The receiver will operate from
dry batteries or from an external a-c (alternaiing-current) or d-c
(direct-current) source. The types of batteries and external power
on which the receiver will operate are listed in paragraphs 4, 12, and 13.

4. Technical Characteristics

Band: Frequency range
Broadesfi-- Sl 540 ke to 1600 ke (555 M to 187 M).
ARV () e i P L 2 me to 4 me (150 M to 75 M)
£ RINVEG SRS el 1 =o 4 me to 8 me (75 M to 37-% M),
r e ER e e SR 9.4 me to 9.8 me.
AR AL TeelICT SR 11.6 me to 12 me.
LTIV e e i ] 14.9 me to 15.5 mec.
i Digeim e e 17.5 me to 18.1 me.
Raceivertype. -~ . .. - Superheterodyne.
Type of signal that can be received. A-m.
Intermediate frequeney._ .. ___ 455 ke,
Numberof fubessseserl oo = 0 b:
Rechifapsaro A o Soalie i T5, als o Selenium,
Thermal resistor.________________ Glass-inclosed.
Power input (battery):
Abattery.._________________ 9volts at 67 ma,
Bibatteryaast s 90 volts at 17 ma.
Power input (power line):
TlTeveltene t paret 10 watts.
I OltE doen=s el 7.5 watts.
2ellivolteian s ot e 20 watts.
2O VOITE T ¢ S i 15 watts.
Antennas:
O s e s Fastened to inside of front cover. Re:

movable to provide reception in steel
buildings and wvehicles. Used on the
broadcast band.

AN e TR - A el 61 inches long (extended). Consists of
eight telescoped sections. Switched into
the antenna circuit when any one of the
shortwave buttons is pressed.

Longiwires . A o Lo Antenna and ground terminals provided on
rear of receiver for connecting external
antenna (not supplied) and ground, to
assure maximum signal pickup in very
weak signal areas.

Headsetraimm spmdmomat e o § Jack on rear of speaker accommodates Plug
P1-556 for low-impedance headset con-
nection (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 f requency range.



Frequency range
By LTy 307 il S ol o i b o Four tone-control buttons located below the
dial scale on the front panel permit selec-
tion of 16 different tonal combinations,
VBTN r Tl = e Y 20 pounds, less batteries.
BTy e Zenith type Z985 (not supplied). Single
battery pack consisting of nine volts A and
90 volts B supply.
Signal Corps batteries..___.______ One 90-volt B Battery BA-423/U.
Three 3-volt A Batteries BA-407/U.
or
Signal Corps batteries..._________ Three 90-volt B Batteries BA-270/U,
Six 1.5-volt A Batteries BA-30/U.
Note, For Bignal Corps battery combinations, see paragraph 13,

5. Packaging Data and Components
(fig. 2)

a. Radio Receiver R-520/URR is shipped without batteries. 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 table:

Heigh Width Deptl Vol Unit welght
L ) | ) | ny | Gt | dby
Inner carton, 200-1b fest, cor- 14% 1944 10% 1.6 26
rugated paper.
QOuter carton, corrugated paper__ 15% 20 10% 1.9 20%
Woodenferate seoslios _suty sy 33 224 2114 9.1 156

Note. Items may be packaged in & 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 crate for exact contents.

Crate dlmensions (In.) Contents Notes
33 x 22% x 21%____.| Four packaged cartons, | Receivers shipped without bat-
each containing one teries.
receiver.

Spare parts and accessories are
contained within the receiver.

¢. Radio Receiver R—520/URR is the only component of the radio
set. The receiver measures 11%; inches high by 7%, inches deep by
17%s 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 broadeast and short-
wave bands. The front panel (fig. 8) contains all the controls re-
quired for the operation of the receiv.r. These include the volume
control and the on-off switch, the i.a2¢ switch assembly, the funing
control, and seven band selector buttons which permit any one of seven
bands to be selected. When a band selector pushbutton is depressed,
it catches and is held until another pushbutton is partially depressed,
at which time the first pushbutton releases and the selector mechanism
is disengaged. The broadeast range (540 to 1,600 ke) is covered by
one band. The frequency range from 2 to 8 me is covered in two
bands; one band covers the frequency range from 2 to 4 me and the
other band covers the frequency range from 4 to 8 me. These two
bands are referred to as the continuous coverage bands. Four spread
bands cover the frequencies from 17.5 me to 18.1 me, from 14.9 to
15.5 me, from 11.6 to 12 me, and from 9.4 to 9.8 me. The receiver
uses directly heated filament-type tubes and will operate on dry
batteries (9 volts A and 90 volts B) 117 volts ac or de, and 230 volts
ac or de. External antenna and ground terminals are provided for
connecting an external antenna and ground in extremely 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 aritenna extension cable to provide reception in stee]
buildings and vehicles. For shortwave reception, the receiver hag s
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.

¢. The chassis is removable from the carrying case for repair and
maintenance. Refer to paragraph 64 for chassis removal instructions.

7. Accessories and Running Spares

a@. Included inside the cabinet of Radio Receiver R-520/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 expendable items
such as tubes, pilot lamps, fuses, and the glass-inclosed thermal
registor.  Following is a list of running spares:

5 fuses, 3/16 ampere, Sig C stock No. 3Z2592-1.
1 neon pilot bulb, Sig C stock No. 2Z5888-5.



2 tubes, 1U4.

1 tube, 1L6.

1 tube, 1U5,

1 tube, 3V4,

1 glass-inclosed thermal resistor.

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
antenna wire; low-impedance headset; and headset Plug PL-55.

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

a. Two terminals, marked A and G, are provided at the left rear of
the chassis for external antenna and ground connections. These are
for use in areas of extremely low signal strength. When an external
antenna and ground are connected to these terminals, signals pre-
viously unobtainable are received in many cases (par. 18c).

b. Under certain conditions, it may be advantageous to use &
headset (such as Headset HS-30—(*)) with a Plug PL~55 connected.
The speaker is disconnected automatically when the plug is inserted
into jack J3, located to the rear of the speaker (par. 51).

11



CHAPTER 2
OPERATING INSTRUCTIONS

Section . SERVICE UPON RECEIPT OF EQUIPMENT

9. Siting

a. Faternal 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, buildings, cliffs, densely
wooded areas, and other obstructions. Depressions, valleys, and
other low places are poor locations for radio reception 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 bridges, steel buildings, underpasses, power
lines, hospitals, or power units. Choose, if possible, a location on g
hilltop or an eleva tion. 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 vibrations. Take
precautions to prevent conditions of extreme temperatures or excessive
moisture. In a permanent installation, locate the receiver to provide
access to the front panel; leave enough clearance for ventilation and
leave space above the unit to extend the whip antenna for shortwaye
reception. For operation from external 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 or 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 semipermanent installation of the equipment
The instructions in ¢ below apply to equipment in domestic packing:'
cases. Be sure all carrying cases are present and the equipment is
undamaged. No special unpacking and uncrating procedures are
necessary for equipment shipped in carrying cases.

Caution: Be careful not to damage the equipment by careless
uncrating, unpacking, or handling. Damage may necessitate a com-
plete overhaul or render the equipment useless,

12



b. Step-By-Step Instructions for Uncrating and Unpacking Export
Shipments (fig. 2).

(1) Place the packing case as near the operating position as
convenient.

(2) Cut and fold back the steel straps.

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

(4) Remove the moistureproof barrier and any excelsior or
corrugated paper covering the equipment inside the wooden
packing case.

(5) Remove one of the four cartons from the wooden packing
case and place it on the workbench or near i ; final location.

(6) Inspect the equipment for possible damage mcurred duriag
shipment,

¢. Opeming Cardboard Carton and Waterproof Barrier. No special
instructions are needed for opening the waterproof barrier and remov-
ing the equipment from the cardboard carton.,

d. Checking. Check the contents against the packing slip.

e. Unpacking Domestic Packing Cases. Radio equipment may be
received in domestic packing cases. The instructions given in b
above apply also to unpacking domestic shipments. Open the car-
tons that protect the equipment; 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 from both export and

domestic shipments. They can be used again when the equipment is repacked
for storage or shipment.

11. Installation of Receiver

Radio Receiver R-520/URR is shipped with the tubes, the power
supply adapter, the fuse, and the pilot lamp installed. The receiver
is shipped without batteries and is ready to operate {from a 230-volt,
a-c power source. Kor operation from a 230-volt d-c or 117-volt a-c
or d-c source, refer to paragraph 12, Running spares and accessories
are included on the inside of the receiver case (fig. 3).

12. Connections for Power Line Operation

Reach through the finger grip, located near the center of the rear
door of the cabinet, and release latch A7 (fig. 3) by pushing upward.
While holding the latch in the released position, open the door by
pulling outward on the finger grip. Be sure that the power supply
adapter switch, located on power supply adapter Z1 (fig. 4), is in the
correct position to conform to the type of power from which the set
is to be operated, To move power supply adapter switch S5, loosen

13
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Figure 2. Packing and packaging of Radio Receiver R-520/URR
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T WA TuBLs . r |n TROWAIBAL

SMARE FUSES

TUATTdE
Figure 3, Spare parts and accessories.

knurled thumb bolt H3, that holds switch positioning plate N2 (fig.
5). Move the switch to the desired position and tighten the bolt.

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

Type of power 85 3‘;,%‘;{'&{);:"“@
3133 e TR R0 b Vet e e s s e e e ) St 110 V. AC-DC.
050 80 woltaide s . e s e 110 V. AC-DC.
20510280 ol o e e S, T I e 220 V. DC.
b0 LR s b e e e e R e e e e 220 V., AC.

b. Remove the fuseholder cap at the rear of the receiver and ex-
amine fuse F'1. Use only a ¥s-ampere 1%- by Y%-inch fuse.

Warning: Do not use a fuse rated higher than ¥, ampere; the
receiver may become seriously damaged.

¢. Determine whether the power source outlet socket can supply
the correct voltage for the receiver (a above). Determine whether
the power line cord plug will fit the power source outlet socket. If
the plug will not fit into the socket, select one of the four power line

15
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Figure 4. Radio Receiver R—-520/URR, rear view, back cover open, showing lypical batlery complement.
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Figure 6. Power supply adapter Z1,

TMBTT-4
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cord adapters located inside the case t.hs.n.t will fit into tilie ;1’;15'5
socket (fig. 4). Figure 6 shows the power line cord ad apters n etiox;
Plug the power line cord into the adapter before making connec
wer source outlet. _
5 c:h (E)flodirect current, the receiver will operate with Fhe plug in one
position only. If the receiver fails to operate after having been t»urm:o
on, reverse the plug. On alternating current, it may be necessary
reverse the plug for minimum hum or noise.

TMB7T-5

Figure 8. Power line cord adaplers.

13. Connections for Battery Operation

Radio Receiver R—-520/URR is designed to operate from a single
gelf-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 that are self-contained, while other combinations permit
operation with the batteries that are located outside the case.

a. Place a Zenith battery pack Z985, if available, in the battery
compartment located below the receiver chassis and insert the plug
of battery cable W1 into the receptacle on the battery. Insert 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. Red harness W4 (contained in the cloth bag inside the battery
compartment) can be used with the Signal Corps battery 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
receiver battery cable W1 and the four Signal Corps batteries. In
addition, red harness W4 will accommodate the following listed alter-
nate battery complements within the battery compartment of the set.

Three batterles Omne battery
BA-407/U BA-419/U
BA-407/U BA-416/U
BA-407/U BA-415/U
BA-406/U BA-423/U
BA-406/U BA-419/U
BA-406/U BA-416/U
BA-406/U BA-415/U
BA-408/U BA-415/U
BA-409/U BA-415/U

¢. The following battery combinations permit operation of the
receiver, in conjunction with red harness W4, with the batteries

located outside the case:

Three batterles 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
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/U
BA-411/U BA-419/U
BA-411/U BA-420/U

19



Three batteries One battery
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 yellow
harness W5 in the general position they occupy within the receiver
battery compartment. This harness is connected permanently to
battery case E23, which is supplied with the set. It is located 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
the batteries, press down with the palm of the hand and turn clock-
wise. Place the three B Batteries BA-270/U into position ia the
battery compartment and connect cable W5 to them. Insert plug
P10 into the receptacle of receiver battery cable W1.

We €23 Six y
BATTERIES £29

BA-30
(INSIOE)

BLACK HARNESS
FOR USE WITH
EXTERNAL
BATTERIES

BATTERY
BA-270/U

BATTERY
BA-270/u
YELLOW HARNESS FOR

USE WITH INTERNAL

BATTERIES

BATTERY
BA-270/U o e

TMATT-T
Figure 7. Signal Corps battery pack connections.
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e. With black harness W6, any external battery source can be
used that has a 9-volt, d-c A supply and a 90-volt, d-c B supply.
The four connecting leads are tagged, showing the voltages required
(fig. 7).

Caution: Be sure to connect the A battery first to avoid the possi-
bility of accidently placing the B battery across the tube filaments
and causihg a burnout,

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

14, Service Upon Receipt of Used or Reconditioned Equipment

a. Follow the instructions in paragraph 10 for uncrating, unpack-
ing, and checking the equipment.

b. Check the used or reconditioned equipment for tags or other
indications pertaining to changes in the wiring of the equipment. If
any changes in wiring have been made, note the change in this techni-
cal manual (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 lubrication
is required, refer to the lubrication instructions (par. 35).

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

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 ¢very control. The actual operation of the
equipment is discussed in paragraphs 17 through 23.

16. Controls and Their Uses

(fig. 8)
Control Funection
On-off switeh_____________ Turns receiver on and off,
Volume control . __________ Varies volume of audio outpuf,
Band selector buttons. __ __| Selects the band covering the desired frequency.
Tuningeontrol. ..o Selects desired frequency by means of a dial

mechanism and ganged tuning capacitor.

Switch assembly tone con- | Adjusts tone of the receiver to listener’s individual
trol. 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.
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Section lll. OPERATION UNDER USUAL CONDITIONS
17. Starting Procedure

Note. If, during the starting procedure, an abnormal result is obtained, refer to
paragraph 41, the 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 volume control
to the maximum clockwise position,

¢. Choose the band of operation and press the band selector 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.

18. Standard Broadcast Reception

The broadcast band portion of the dial scale is the buff-colored
gsection indicated by the lower half of the pointer. This section is
calibrated in kilocycles with the last zero deleted for convenience
(fig. 8).

a. Normal Conditions.

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

(2) Tune with the tuning control knob (fig. 8). Turn the knob
back and forth slowly to obtain a clear 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.

b. Steel Structures and Vehicles.

(1) Remove the knurled brass nuts that hold loop antenna E2
in position on the inside of the front cover (fig. 9). 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 O15 and O16.

(3) Remove plug P1 from the loop antenna socket (fig. 10).
Insert three-pronged plug P8, located on one end of loop
extension cable W3, into receptacle J1 (fig. 28). Snap the
other end of cable W3 on the loop antenna and snap the
guction cups on the two remaining loop antenna snap
fasteners.

(4) Moisten the suction cups and apply the loop antenna to a
corner of & window.
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Figure 9. Ezlension cable connected to loop anlenna.

(5) Continue with the procedure for operating the receiver
outlined in paragraph 17 and in @ above.

(6) Experiment for best reception and minimum noise by placing

the loop antenna in various positions on the windows.
¢. Antenna and Ground (fig. 10). Two terminals, marked A and G,
are provided at the left rear of the chassis 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 previously 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 an external antenna at least 35 feet in length
and as high as possible above the ground and the surrounding terrain.
Bring down the insulated 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 connected
automatically to the proper standard or shortwave circuit when the

operator presses the band selector buttons.
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Figure 10. Antenna and ground terminals.

19. Shortwave Reception

The six shortwave bands are spread and calibrated on the dial
in me. Four bands are located on the upper half of the dial 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 E1 until
it snaps up. Extend the antenna to its full length.

¢. Press the desired shortwave band selector button.

d. Continue with the procedure for operating the receiver outlined
in paragraph 17.
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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 shortwave stations,
Erample: A station heard at 6.9 me would be logged at 6.8 on the
tuning band, and the number of divisions occurring on the logging
scale, which, in this case, would be 40. Therefore, the station 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.

43

HEADSET

ZENITH
Z 985

wi
T™MarT-i1

Figure 11, Radio Receiver R-520/URR, with headset connecled,
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29. Headset
(fig. 11)

Under certain conditions it may be advantageous to use a headset
such as Headset HS-30-(*). To use the headset, connect a Plug
P1-55 to the headset leads, open the back cover of the case, and insert
the plug into jack J3 (located to the rear of the speaker). The speaker
is disconnected automatically when the plug is inserted. Best results
are achieved by using a low-impedance headset; however, an exact
impedance match is not necessary.

23. Stopping Procedure

When the set is not in use, make sure that the power is off by turning
the left control knob fully counterclockwise until a click is heard and
the neon pilot light goes out. Rotate the tuning control knob counter-
clockwise until the dial pointer is at the low-frequency end of the
tuning range. This insures that the tuning capacitor plates are fully
meshed and are afforded the maximum protection from mechanical
injury while the reciever is not in use.

Section V. 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
the following paragraphs instructions are given on procedures for
minimizing the effect of these unusual operating conditions.

95. Operation in Arctic Climates

Subzero temperatures and climatic conditions associated with cold
weather may affect the efficient operation of the equipment. Instruec-
tions and precautions for operation under such adverse conditions
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.

¢.. Wear a knitted woolen cap over the headset when operating in
the open air with a headset that does not include rubber earpieces.
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 ear caps; this action may render
them useless. If water gets into the receiver portions 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 that has been exposed to the cold is brought
into & warm room, it will sweat until it reaches room temperature.
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This condition also arises when equipment warms up during the day
after exposure during a cold night. When the equipment has reached
room temperature, dry it thoroughly.

e. Use any improvised means to protect dry batteries, because 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
installed 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.
Ventilation is usually very poor, and the high relative humidity causes
condensation of moisture on the equipment whenever the temperature
of the equipment becomes lower than the ambient air. To minimize
this condition, place lighted electric bulbs close to the rear of the
equipment (with the back cover removed).

27. Operation in Desert Climates

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

b. The main problem that arises with equipment operation in
desert areas is the large amount of sand or dirt and dust that enters
the moving parts of radio equipment. The ideal preventive precau-
tion 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 equipment
is located as dustproof as possible with available materials. Hang
wet sacking over the windows and doors; cover the inside walls with
heavy paper; and secure the side walls of the tents with sand to
prevent their flapping in the wind.

¢. Never tie power cords, signal cords, or other wire connections
to the outside or inside of the tent, Desert areas are subject to
sudden wind squalls which may jerk the connections loose or break
the lines.

d. Be careful to keep the equipment as free of dust as possible.
Make frequent preventive maintenance checks (pars. 30 through 37).
Pay particular attention to the lubricants.
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CHAPTER 3

ORGANIZATIONAL MAINTENANCE
INSTRUCTIONS

Section |. ORGANIZATIONAL TOOLS AND EQUIPMENT
98. Tools and Materials Used with Radio Receiver R-520/URR

Most of the repair and maintenance may be performed 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 Manual SIG 6-TE-41. The only tool supplied with the
receiver is nylon alinement wrench O 14 (fig. 4).

a. Tools.

Tool Equipment TE-41.
Alinement wrench O 14,
b. Materials.
Orange stick.
Carbon tetrachloride.*
Cheesecloth, bleached, lint-free.*
Paper, sand, flint No. 000.*
Solvent, Dry-Cleaning (SD) (Fed spec No. P-S-661a).

99. Special Tool Supplied with Radio Receiver R-520/URR
Alinement wrench O 14 is the only special tool supplied with the
radio set. One end of the wrench has a hexagonal shaft which is used
for the adjustment of the i-f (intermediate-frequency) cores. This
design allows the wrench to slip through or engage the i-f transformer
primary or secondary coil core so that alinement can be performed
from the top of the chassis. The other end has a spade tip and is used
for adjustment of the antenna, r-f and oscillator coil cores. Do not
wuse the alinement wrench as a serewdriver 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 condition
to avoid breakdowns and needless interruptions in service. Preventive
maintenance differs from troubleshooting and repair, because its
object is to prevent certain troubles from occurring. (Refer to AR
750-5.)

*Part of T'ool Equipment TE-41,
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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 the equipment for faults just beginning to show, and
make the necessary repairs. Locate and tighten loose mechanical
parts, reconnect broken leads, tape frayed cables and wires. Locate
and replace parts that appear ready to fail (scorched resistors, leaking
capacitors). Be sure that all pluck-out items (tubes, fuses, adapters)
are seated firmly in their sockets.

¢. Clean the band selector switch contacts with carbon tetrachloride
only if absolutely necessary. Be careful not to get the carbon tetra-
chloride solution on the coils. It may cause a deposit of wax on the

switch contacts and result in erratic operation.

Caution: Repeated contact of carbon tetrachloride with the skin
or prolonged breathing of the fumes is dangerous. Be 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 when tightening screws in plastic or bakelite material because
the threads in this material are stripped easily. For further information on
preventive maintenance techniques, refer to TB SIG 178.

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

a. The decision as to which items on DA 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 individual 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 totally appli-
cable 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
a. Check the radio set for completeness and satisfactory condition.
The components of the radio set are listed in paragraphs 5 and 7,
and are illustrated in figures 1, 8, 4, 6, and 7.
‘ b. Check suitability of location and installation for normal opera-
tion (par. 9).
¢. Remove dirt and moisture from the antennsa, headset jack,
plugs and carrying case (figs. 4,7, 9, and 11).
. d. Inspect the seating of accessible pluck-out items: tubes, pilot
light, fuse F1, and the four adapter connectors (figs. 4, 5, 6, and 28).
¢. Inspect tone control switches, tuning control, volume control,
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and band selector switches for binding, seraping, excessive looseness,
misalinement, and positive action (fig. 8).

7. Check to verify normal operation (par. 41).

g. Inspect the line cord, battery cables, and wire, for cuts, breaks,
fraying, deterioration, kinks, and strain (par. 13 and figs. 4 and 7).

h. Inspect the loop and whip antennas for corrosion and loose fit
(figs. 9, 10, and 33).

t. 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 the dial window and neon pilot light assembly (figs. 1 and
28).

k. Inspect the shelters and covers for adequacy of weatherproofing
(par. 9). '

34, Performing Interior Preventive Maintenance

Caution: Disconnect all power before performing the following
operations. After completion, reconnect the power, and check for
satisfactory operation.

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

b. Inspect fixed capacitors 025 and C45 for leaks, bulges, and
discoloration (figs. 29 and 30).

¢. Inspect variable tuning capacitor C2 for dirt, moisture, misaline-
ment of plates, and loose mountings (fig. 28).

d. Inspect the resistors for cracks, chipping, blistering, discolora-
tion, and moisture (fig. 29).

¢. Olean and tighten the switches and interiors of chassis and
cabinets not readily accessible (par. 63).

f. Lubricate the equipment in accordance with applicable Depart-
ment of the Army lubrication order (par. 35 and fig. 14).

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

h. Inspect transformer T3 and potentiometers for overheating
(figs. 28 and 29).

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

4. Inspect the batteries for shorts and dead cells. (If the batteries
are swelling or oozing, replace them immediately.) If the neon pilot
light does not glow on battery operation, insufficient B+- voltage is
indicated. Replace the B battery pack.

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

l. If deficiencies noted are not corrected during inspection, indicate
what action was taken.
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Section lll. LUBRICATION AND WEATHERPROOFING

35. Lubrication Instructicns
(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. Because Radio Receiver R—520/URR uses a dial drive system of
simple design, little lubrication is necessary. If the three-section
ganged tuning capacitor becomes stiff and causes the dial cord to slip,
remove any grit between the capacitor and drive shaft bearing surfaces,
Lubricate by applying Grease, Aircraft and Instruments (GL) to
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DRIVE SHAFT LUBRICATION POINTS.
CAUTION: KEEP LUBRICANT AWAY FROM
DIAL CORDS.

GANGED CAPACITOR LUBRICATION POINTS.
CAUTION. PREVENT LUBRICANT FROM SPREADING ON
CAPACITOR PLATES.

A s i

TM8T7-14
Pigure 14, Lubrication points for Radio Receiver R-520/URR.

tl}ese parts. Do not allow lubricant to spread on capacitor plates or
dial cord,

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

36. Weatherproofing Instructions

a. Gfeneml. Signal Corps equipment, when operated under severe
clu{mtw conditions such as prevail in tropical, arctic, and desert
regions, réquires special treatment and maintenance. Fungus growth,
nsects, dust, corrosion, salt spray, excessive moisture, and extreme
temperatures are harmful to most materials,

b. Tropical Maintenance. A special moistureproofing and fungi-
p.rooﬁng treatment has been devised which, if properly applied, pro-
lwdes a reasonable degree of protection, This treatment is explained
i TB SIG 13 and TB SIG 72. The equipment is moistureproofed
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and fungiproofed at the factory and it is necessary to use this treat-
ment only when parts are replaced 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 explained in TB SIG
75.

d. Winter Maintenance. Special precautions necessary to prevent
poor performance or total operational failure of equipment in ex-
tremely 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 instructions.

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. TROUBLESHOOTING AT ORGANIZATIONAL
MAINTENANCE LEVEL

38.. Scope

a. The troubleshooting and repair work that can be performed at
the organizational manitenance level (operators and rcpairmen) are
necessarily limited in scope by the tools, test equipment, and replace-
able parts issued, and by the existing tactical situation. Accordingly,
troubleshooting is based on the performance of the equipment and the
use of the senses in determining such troubles as burned-out tubes,
cracked insulators, ete.

b. The following paragraphs in this section help in determining
which of the components are at fault and in localizing the fault in each
component to the defective stage or item, such as a tube or fuse.

39. Visual Inspection

a. Failure of this equipment to operate properly usually will 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 isnot immcdiatgly
apparent, check as many of these items as is practicable before starting
a detailed , examination of the component parts of the system. If
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possible, obtain information from the operator of the equipment re
garding performance at the time trouble occurred.

40. Troubleshooting 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 coaditions under which the item is checked,
the normal indications and tolerances of correct operation, and the
corrective measures the operator can take. To use this list, follow the
atems in numerieal sequence.

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

¢. Normal Indieations. The normal indications listed include the
visible and audible signs the operator should perceive when the items
are checked. If the indications are not normal, the operator should
apply the recommended corrective measures.

d. Corrective Measures, The corrective measures listed are those
which the operator can make without turning in the equivment for
repairs. A reference in the table to chapter 5 indicates that the
trouble cannot be corrected during operation and that troubleshooting
by an experienced repairman is necessary. If the set is completely
inoperative or if the recommended corrective measures do not yield
results, troubleshooting is necessary.
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41. Equipment Performance Checklist

a. Power Line Operation.

Ibt(gg Item Action or condition Normal indications Corrective measures
P 1 | Volume control and on-off | Set to off position (maximum coun-
R switch. terclockwise position).
E 2| Loopantenna_ ____________ Swing front cover of case up into
i operating position.
A 3| Whipantenna_____________ Extend antenna to maximum
R height.
A 4 | Power supply adapter_ _____ Set switch S5 on adapter for line
T voltage to be used.
0 5| Powerlinecord____________ Plug cord into proper line voltage
R source.
Y
8 6 | Volume control and on-off | Set volume control to maximum | Neon pilot light is illumi- | Check fuse. Replace dial
B switch. clockwise position. nated. light. Reverse line cord
A plug.
R
T




5

Connect to ground terminal. (For
power line operation, disconnect
power cord plug from line while
making connection.)

Minimum line noise and
hum pickup.

Check ground connection.
Reverse line cord plug.

11:'?;“ Item Action or condition Normal indications Corrective measures
7 | Tone control - ___ Set all tone control switches to the | Normal frequency response.
right (normal operation).
E 8 | Band selector switches______ Press each of seven band selector | Signals heard in loudspeaker_| If signals are weak or not
Q switches, turn tuning control. obtained, check power line
U voltage and battery pack
I condition; replace tubes in
P Teceiver.
M | 9 | Tone control switches_ _ ____ Operate each switech__ ___________ Tonal variations___________ If no tonal wvariations are
E noticed, check switches
N (chs. 4 and 5).
T | 10 | Volume control._._________ Turn counterclockwise___________ Volume decreases__________| Check volume control (chs.
4 and 5).
Pl Tl Oeadsata e Headsets plugged into jack J3_____ Speaker becomes inopera- | If headsets do not operate,
E tive; signals heard in check jack J3 contacts.
R headsets.
F | 12 | External antenna__________ Connect to antenna terminal. | Increased signal pickup on | Check antenna,
(0] (For power line operation, dis- be and sw bands.
R connect power cord plug from
M line while making connection.)
A | 13 | External ground
N
(8]
E
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14

15

16

Volume control and on-off
switch.

Power line cord____________

Tuning:eontrel - ______-__

Turn to off position (full counter-
clockwise position of volume
control).

Roll up and stow cord near head-
set jack J3 so that back cover
of case will close firmly.

Rotate tuning control knob coun-
terclockwise until dial pointer
is at low-frequency end of fun-
ing range.

No signals are heard. Pilot
light goes out.




b. Battery Operation.

Action or condition

Normal indications

Corrective measures

Set to off position (maximum eoun-
terclockwise position).

Swing front cover of case up into
operating position.

Extend antenna to maximum
height.

Plug power line cord into switch
S4 (fig. 4).

Connect batteries (par. 13)

o tiem

12 1 | Volume control and on-off
R switch.

E 2| Loopantenna_ _ ___________
P

A 3.1 Whipiantenna - -____
R

A 4 | Power linecord____________
4 1

0] Qi Battefiess o oc —1o oo
R

Y

S 6 | Volume control and on-off
T switch.

A

R

T

Set volume control to maximum
clockwise position.

Neon pilot light glows

Replace batteries. Replace
dial light.

Note. For EQUIPMENT PERFORMANCE and STOP checklist, see items No. 7 through 16 in a above.



CHAPTER 4
THEORY

42. Block Diagram
(fig. 15)

Radio Receiver R-520/URR is a portable superheterodyne receiver
designed to receive a-m signals in the broadcast and shortwave bands.
The frequency ranges are given in paragraph 4. Figure 40 is a com-
plete schematic diagram of this receiver, 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, continu-
ous coverage shortwave bands, and the spread bands). The block
diagram, which shows the signal path through the receiver, is dis-
cussed in a through e below.

a. First R-F Amplifier. The signal is fed from the antenna to
tuned r-f amplifier tube V1. The r-f amplifier serves to increase, the
signal voltage, provides isolation between the oscillator section of
tube V2 and the antenna, and also stops unwanted signals (at image
frequencies) from entering the converter.

b. Converter. 'The signal from the r-f amplifier is fed to the mixer
section of combination mixer and oscillator tube V2. The oscillator
section of tube V2 produces an h-f oscillator voltage that is 455 ke
higher than the signal frequency on the broadcast and the two con-
tinuous coverage bands, and 455 ke lower on the four spread bands.
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.

¢. I-F Amplifier. The i-f amplifier is a high-gain circuit which is
fixed-tubed to the frequency difference between the h-f oscillator and
the incoming r-f signal, and is thus a constant, single-frequency
amplifier that operates on 455 ke. Most of the signal amplification
occurs in the i-f amplifier.

d. Detector and First A-F Amplifier. The amplified signal from the
i-f amplifier is fed to 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 vol-
ume control) voltage which automatically controls the gain of the
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receiver by regulating the bias voltage to the grids of tubes V1, V2,
and V3.

e. Final Audio Power Amplifier. The audio signal from V4 is fed
to audio-output stage V5 for power amplification. The output of
power amplifier V5 is applied across an impedance-matching output
transformer which permits the use of headsets (not supplied) or the

loudspeaker.

43. Tuning Circuits
Tuning for the receiver is provided by a three-gang variable capac-

itor in conjunction with other circuit components. The components
required to tune the receiver through a desired band are selected
when the correct band selector button is pressed, This action con-
nects the correct tuned ecircuits to the antenna, r-f, and oscillator
stages. Where practicable, switching is simplified by shunting the
desired circuit components across the unused circuit components.
Most of the unused coils are shorted to prevent any undesirable
resonant effects. The tuning methods used for the three different
types of bands are described in a through ¢ below. Additional
details on the receiver tuned circuits are given in paragraphs 44
through 48.

a. The tuning range of the broadcast band is from 540 to 1,600
ke. 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 pushbutton S1A is pressed. The
switch sections actually are arranged in line (fig. 34), but are shown
rearranged in figure 16 to facilitate circuit discussion (pars. 44, 45,
and 46),

b. The tuning ranges of the two continuous coverage bands are
from 2 to 4 mec and 4 to 8 mc, 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 discussion
(par. 47), shows the r-f and converter stages for 4- to 8-mc operation
(pushbutton 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 9.4 to
9.8 me (31 M), 11.6 to 12 me (25 M), 14.9 to 15.5 me (19 M), and
17.5 to 18.1 me (16 M). Tuning is provided by means of the same
ganged tuning capacitor used on the broadcast band. All four
spread bands have similar antenna, r-f, and converter circuits.
Figure 18, which is used to facilitate discussion (par. 48), shows the
r-f and converter stages for 16 M operation (pushbutton S1D pressed).
Figure 36 shows the circuit with the sections of S1D drawn in line,
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44. Broadcast Antenna Stage
(fig. 16)

The tuned antenna circuit consists of loop antenna E2, antenna
loading coil 1.4, and ganged tuning capacitor C2A. The high r-f
end of the loop antenna (junction of J1 and I.4) 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. R-f coupling from
the lower end of loop antenna E2 to the filament of the r-f amplifier
is provided by capacitor C3. Similarly, r-f coupling from the lower
end of tuning capacitor C2A to the filament of the r-f amplifier is
provided by capacitor C10. Capacitor C3, resistor R1, and capacitor
C10 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 antennas. Trimmer capacitor
C2B is mounted on top of ganged tuning capacitor C2A and is set to
track at the h-f end of the broadecast 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
through primary winding CD of coil L1 and damping resistor R3.
Screen voltage for the r-f stage is supplied directly from the low B
bus. Primary winding CD of coil L1, in series with R3, forms the
plate load for V1. Secondary winding AB of coil L1 is tuned by
ganged capacitor C2C. The filament of V1 is returned to B— for r-f
through capacitor C9. Ave voltage to control the gain of the r-f
stage is supplied through isolating resistor R2. Trimmer capacitor
C2D, mounted on top of ganged tuning capacitor C2C, is set to
track at the h-f end of the broadcast band. The filament circuit is
discussed in paragraph 59, The plate and screen voltage distribution
system is discussed in paragraph 58, The ave voltage distribution
system is discussed in paragraph 53.

46. Broadcast Converter Stage
(fig. 16)

The combined functions of the mixer and h-f oscillator are performed
by pentagrid converter V2, which uses a type 116 tube. The filament
and first two grids act as a triode to comprise the oscillator section.
Grid 1 (pin 4) functions as the oscillator grid, while grid 2 (pin 3)
functions as the oscillator plate. The mixer section consists of the
filament, mixer grid (pin 6), screen grid (pin 5), and the plate (pin 2).
Plate voltage for the oscillator section is supplied from the low B+
bus through primary winding EF of coil L2. Screen voltage also is
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supplied from the low B+ bus, but through dropping resistor R7.
The screen is bypassed for rf by capacitor C11. Grid leak bias is
provided by the combination of C12 and R6. Ave 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 capacitor
C9. Paragraph 59 contains a discussion of the filament circuit.

a. 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. Ganged tuning capacitor C2E is in series with
600-ke padder capacitor C13, and both capacitors shunt grid winding
DB, Temperature compensating capacitor C15 and trimmer capa-
citor C2F are both in parallel with ganged tuning capacitor C2E.
Trimmer capacitor C2F is mounted on top of capacitor C2E and is
set to calibrate the oscillator at the h-f end of the broadeast band.
Coupling from winding DB of coil 1.2 to the oscillator grid is provided
by capacitor C14, Windings GH and AC of coil 1.2 are not used on

"the broadcast band. To prevent undesirable resonance effects,
~ winding GH of coil 1.2 is shunted by capacitor C42 through a section
of switch S1A, and winding AC is shunted by capacitors C38 and C14,
in series, through another section of switch S1A.

b. The signal from the r-f amplifier is applied through capacitor C7
to the mixer grid (pin 6). A portion of the r-f amplifier output also
is applied through capacitor C8 to the oscillator plate (pin 3) which
effectively neutralizes the interelectrode capacity between the oscillator
plate and the mixer grid so that oscillator pulling is minimized.
Pulling in a pentagrid converter, such as the 116, is the tendency
of the oscillator frequency to shift toward the applied signal frequency,
and it produces an incorrect i-f frequency in the output of the con-
verter. Mixing action between the oscillator and r-f signals occurs
within the electron stream of the converter tube. The difference
frequency (i-f) is taken from the plate (pin 2) and applied to the i-f
transformer T1.

47. Continuous Coverage Bands
(fig. 17)

The two continuous coverage tuning ranges are from 2 to 4 mec
and 4 to 8 me. The antenna, r-f, and converter stages are tuned by
ganged tuning capacitor C2, Both tuning ranges have similar antenna
r-f, and converter circuits; therefore, only the 4- to 8-mc circuit
w1ll be discussed.

a. Antenna Stage (/- to 8-me). The telescopic whip antenna is
coupled to antenna coil L5 through capacitor €27, and an external
antenna (when used) is coupled to antenna coil L5 t.hrough capacitor
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C28. The antenna civcuit 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 provided by capacitor C30. Coil L5 is set to
track at thel-f (low-frequency) end of the tuning range. Trimmer ca-
pacitor C31A in series with parasitic suppressor R24 is set to track at
the h-f end of the tuning range. Capacitor C1 isolates the chassis from
direct ground connection when operating from a power line source.

b. R-f Stage (/- to 8-me). Plate, screen, and ave voltages for the
r-f amplifier are supplied as described in paragraph 45. The r-f
stage is coupled inductively to the converter stage by r-f coil L1
and is coupled capacitively by capacitor C6. R-f coil Li2 is effec-
tively shunted across the secondary of broadeast coil L1 through a
section of band selector switch S1B and capacitors (34 and C10.
Tuning is provided by gang tuning capacitor C2C. Coil L12 is set
to track at the I-f end of the tuning range and trimmer capacitor
(C35A is set to track at the h-f end of the tuning range. The filament
circuit is discussed in paragraph 59.

¢. Converter Stage (/- to 8-me)., When the 4-8 me continuous
coverage band is selected by section S1B of the band selector switch,
oscillator coil winding L18A is shunted effectively across the primary
of broadcast oscillator coil EF through series capacitors C37 and
(39. At the same time oscillator coil winding 1.18B is shunted across
the secondary of broadcast oscillator coil DB through fixed oscillator
padder capacitor C39. Windings GH and AC of coil L2 are not used
on the 4-8 me band. To prevent undesirable resonance effects,
winding GH of coil 1.2 is shunted by. capacitor C42 through a section
of switch S1B, and winding AC is shunted by capacitors C38 and C14,
in series, through another section of switch S1B. Coil L3 is a high-
impedance loading coil that improves the operation of the h-f oscil-
lator on shortwave. Oscillator plate voltage is supplied through
winding EF of coil L2. Screen voltage is supplied through dropping
resistor R7. The screen is bypassed for r-f by capacitor C11. The
filament ecircuit is discussed in paragraph 59. Tuning is provided
by ganged tuning capacitor C2E. The core of coil L18A, L18B is
set to calibrate at the 1-f end of the 4-8 mc band. Trimmer capacitor
C40A is set to calibrate at the h-f end of the band. The signal from
the r-f amplifier is coupled to the mixer grid (pin 6) through capacitor
06 and also through coil L1 and capacitor C7. A portion of the r-f
amplifier is applied through capacitor C8 to the oscillator plate
(pin 3) which effectively neutralizes the interelectrode capacity
between the oscillator plate and the mixer grid so that oscillator
pulling is minimized. The oscillator frequency is 455 ke higher than
the incoming signal frequency. The oscillator and r-f signals are
mixed within the electron stream of the converter. The difference
frequency (i-f) is taken from the plate (pin 2) and applied to the i-f
transformer T1.
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48. Spread Bands
(fig. 18)

The four spread bands tune as follows: 31 M (9.4 to 9.8 me), 25 M
(11.6 to 12 me), 19 M (14.9 to 15.5 mc), and 16 M (17.5 to 18.1 me).
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 two series capacitors C32 and C33.
Tuning capacitor C2A with its trimmer, C2B, is shunted across capac-
itor 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 capacitor C28. Capacitor C1 isolates
the chassis from direct ground connection when operating from a
powerline source.

b. R-F Stage (16 M). Plate, screen, and ave voltages for the r-f
amplifier aré supplied as described in paragraph 45. The r-f cireuit
consists of r-f coil Li14 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 LL14 is tied to this same point through
capacitor (36. L11 is an r-f choke coil which acts as a fixed grid on
spread-band operation. It is shunted across r-f coil L4 through
capacitors C34 and C36. Since it has a low d-c resistance and a high
impedance to shortwave frequencies, it creates a high-loading effect
to the shortwave frequencies, and its low d-c resistance prevents the
control grid of the 1L6 converter tube from aceumulating any grid
charge. The filament circuit is discussed in paragraph 59.

¢. Converter Stage (16 M).

(1) When the 16 M spread band is selected by section SID of the
band selector switch, no ave voltage is applied to the con-
verter stage, 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 possibility of h-f oscillator shift which might result when
ave voltage is applied to a converter stage. Oscillator plate
yoltage is supplied through winding EF of coil L2. Screen
voltage is supplied through dropping resistor R7. The
screen is bypassed for rf by capacitor C11. The filament

cireuit is discussed in paragraph 59.
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(2) The basic oscillator circuit is a modified tuned-grid, plate-
tickler, feedback type. Oscillator coil 120 is in series with
shortwave secondary winding AC of coil L2. Both coils are
shunted across broadcast coil secondary BD through fixed
padder capacitors C14 and C42. Coupling to the oscillator
grid is provided by capacitor C12. The series shunt com-
bination of capacitors C14, C15, C38, C42, and gang tuning
capacitor C2E with trimmer C2F results in band spreading
over a narrow frequency range. Coil L3 is a high-impedance
loading coil that improves the operation of the h-f oscillator
on shortwave. The broadcast oscillator coil secondary BD
is left in the circuit to simplify band switching and does
not affect ecircuit operation. On shortwave frequencies,
broadcast primary winding EF acts as a plate choke for the
oscillator section. Oscillator coil L20 is set to track at 17.8
me. The signal from the r-f amplifier is coupled to the
mixer grid (pin 6) through capacitor C6. A portion of the
r-f amplifier output is applied through capacitor C8 to the
oscillator plate (pin 3) which effectively neutralizes the
interelectrode capacity between the oscillator plate and the
mixer grid so that oscillator pulling is minimized. On the
spread bands, the oscillator frequency is 455 ke lower than
the incoming signal frequency. The oscillator and r-f
signals are mixed within the electron stream of the converter.
The difference frequency (i-f) is taken from the plate (pin 2)
and is applied to i-f transformer T1.

49. |-F Amplifier

(fig. 19)

The i-f amplifier consists of a single stage tuned to 455 ke. I
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 the input and output circuits to 455 ke. Ca-
pacitor C18 does not provide complete bypassing for the screen grid
of the i-f amplifier. Instead, capacitor C18, in conjunction with
isolation resistor R12, provides a feedback path to the screen grid to
neutralize the effect of the capacity between the signal grid and the
plate. With an optimum value for capacitor C18, the gain of the
i-f amplifier can be increased considerably without danger of self-
oscillation. The 455-ke i-f output from the plate of V3 is applied to
the tuned circuit consisting of capacitor C19 and the primary of
transformer T2. The i-f signal is coupled to the tuned circuit con-
sisting of the secondary of transformer T2 and capacitor C20A, and
then is applied to the diode section of V4 for detection and development
of ave voltages.
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Figure 19. I-f amplifier.

50. Detector-Amplifier
(fig. 20)

Detector-amplifier stage V4 uses a 1U5 diode pentode. s
i-f signal from the secondary of i-f transformer T2 is aPPh[“_l betw ¢
the diode plate and one side of the filament. The sudio outpu
appears across diode load resistors R16 and R32 and volume COﬂt’;’e
R17.  The audio signal is fed through coupling capacitor C21 to or
control grid of the pentode amplifier section. Grid load 1‘.08151'0
R18 is high enough in value to provide contact potential b1as or
class A operation. Screen voltage is supplied from the low £
source through decoupling network R21 and C22. The amplifie
audio developed across plate load resistor R22 is fed through ?ouphng
capacitor C24 to the grid of the audio-output stage. Capacitor
bypasses the plate of the amplifier for radio frequencies. Plate
voltage for the pentode amplifier section is supplied through voltsfga-
dropping resistor R4, Additional filtering is provided by capacitor
C25. The action of the ave circuit is discussed in pﬂmgmph 53.

51. Audio Output
(fig. 20)

The audio signal from the detector-amplifier is applied to the grid
of the 3V4 (V5) audio-output stage across grid resistor R20. Screen
voltage is supplied directly from the high B+ bus. Plate voltage also
is provided from the high B+ bus through the primary winding of
output transformer T3. Capacitor C45C bypasses the plate and

The 455-ke
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Figure 20. Detector-amplifier and audio output stages.

screen volt,

s age source for audio frequencies. The correct grid bias is
obtained 1,

Y returning R20 to a point on the series filament eircuit

(par. 54). Capacitor (26 bypasses undesirable noise frequencies and
ll:"l'evema oscillations in transformer T3. The secondary of trans-
0

rmer T3 is coupled to loudspeaker LS1 through the normally
f:los:?d contacts of jack J3. For headset operation, the loudspeaker

5 km;‘mnecbed automatically when the headset plug is inserted in
Jack J3.

52. Tone Control Circuit
(fig. 21)

@. The operation of the tone control circuit depends on an inverse
feeq‘;lback voltage that is fed back to the volume control through a
resistor-capacitor network from the tertiary winding on output trans-
forfner T3. The tone control resistor-capacitor rfetwork consists of
resistors R16, Ry 7, R32, R33, R34, R35, and capacitors FJ47, (48, 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, only the higher audio frequencies are fed back. The high
audio frequencies are effectively suppressed in the output circuit,
because they are fed back out of phase; this results in a bass boo§t
effect. Since capacitor C48 has a higher reactance to the low audio
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Figure 21.  Tone control circut. 5
. S
freleuenmes, -t.he low frequencies are boosted effectively when (?4% is
z:ﬂc;l;dS?E; is gpeln. When switch S2B is closed, capacitor egsed
orted out and eliminat, o 4he in incr
es the bass boost; this results

treble response.

b. Resistor R33 is a limiting resistor and is used to prevent T
ration at the very low audio frequencies. Resistor K35 Jimits the
a,lmpl'mude of the audio frequencies fod b;lck to the volume contl-'ol
circuit. When the ALTO switch, S2D), is open R35 is placed in series
with the feedback voltage and the Ou,t,putple ¥ of the low boost 18
reduc.l?d effectively. Capacitor (47 bypasses the higher audio fre-
quencies around l?.d 6 when TREBLE swifch Se;A iseclo:e(l Capacitor
(C49 passes thef higher frequencies more readil d ll-u;luccs A
boost when switch S2C is closed because of thay_ ;m IB’ teedback volt-
age. ‘When swrnt,ch S2C is closed, capacitor 04; i:asr}?un ted across re-
sistor R34; this causes a greater inverse feedback voltage of the hig
and middle frequencies. The gain at these hich angg middle audio
frequencies is reduced by this inverse feedback g Sion the gain ot the
lower audio frequencies is not affected, the Yok, audio frequencies have
been boosted in relation to the middle and higher audio frequencies:
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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 ave network for the broadcast and con-
tinuous coverage bands. On spread-band operation, the ave circuit
for the r-f and i-f stages remains the same but no ave voltage is applied
to the converter stage. The converter control grid is connected
through the band selector switch from grid resistor R26 to r-f choke
coil L11 (fig. 18). TUnder these conditions, 1L6 converter tube V2
operates at the point of maximum 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 connected be-
tween 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.

¢. To prevent r-f overload and distortion, the greatest portion of ave
voltage is fed back to the control grid of r-f amplifier tube V1. The
next greatest portion of ave voltage is fed back to the control grid of
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 junction 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 ave voltage to the control grid of V2 through
isoltion resistor R26, From the junction of R14 and R10 the small-
est portion of ave voltage is fed back to the control grid of V3. Filter-
ing for the ave system is provided by capacitors C4, C43, and C44.

54. Bias System
(fig. 22)

@. 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. Biag 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
resistolr network. Filament and bias voltage are derived from the
8.4-volt d-c filament su 1 ar. 59).

b. Ave voltage is des‘l:lgpe(}:l across diode load resistors R16, R17,
and R32, when an i-f signal is fed into the T2 secondary winding. T!le
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

55



prevents overload and distortion on strong mput 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. .
¢. Because 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. 'Ijhe
filament-center to B— voltage is determined by the electrical 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, no ave is applied to the control gl'ld
of V2 (par. 48). The grid return which normally goes to R%.m
switched to r-f choke coil L11 and returns to the negative end of its
own filament (fig. 18).

J. The grid bias on the 3V4 power-amplifier tube is obtained .by
connecting the grid d-c return through resistor R20 to the junction
of the 1U4 r-f and 1U5 detector-amplifier filaments. This juncPlon
is 1.4 volts positive with respect to B—, The 3V4 power—amphﬁer
filament center is approximately 7.0 volts de positive with respect to
B—. This results in an operating bias EG of —5.6 volts on the g’l?d
of the 3V4 power-amplifier tube which is normal for class A audio
operation for this type of pentode. The operating bias EG of 1.7
volts on the control grid of the 1U5 detector-amplifier tube i the sum
of the internal contact bias created by normal filament, emission plus
tTh}? voltage exjsting betwet?n the center of the 1U5 filament and B—.

e contact bias across resistor R18 is a . lv —1 volt and the
filament center-to-B— volt i SO tin

i . 8ge is 0.7 volt. The resultant operating
grid bias, EG, is therefore —1 7 1 X he manner
in which the remainder of vota. Figure 22 shows 9,

er of the tubeg receive their operating bias, EG.

55. Power Control Circuit
(fig. 24).

S3i[ivsv§r3 fOSr4 R:dio :Es‘et R“520/URR is applied through swit.ches
adapter 21 \;hjlé?ei 1’1 thermal resigtor RT1, and power supply
’ DY Aé . IZB_P ugged Permanently into J2 on the receiver
chassis). apter Z1 is shown schematicallyinﬁgure 3. Switch 54,

located on the chassis and to the o

A th
the B+ and filament circuits from tha‘:;:lhe speaker, changesp::m
when the power plug is inserte Power to battery P

d in the sock: i Switch

i 6 04, owd

S3A-S3B, which is mounted on the Volm;a Ojoimfh controls the
)

application of power to the radio set, T
- - e - m ent
and B+ circuits to the receiver. T, re:;l;};tes both thenﬁ:;&?i o
9-volt d-c source for the series filament, String &nzaqu;]es ts:) 105 o
a 90- %
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Figure 23.  Power supply adapter Z1.

: s i0s these poten:
d-¢ source for the B+ line. The power cireuit sLlel,mIi; an externd
tials whether the set is operating from battery or fl(;'ne operation,
power line source. With switch S4 set for power 1

! =1 to thﬁ B'-‘
section A of switch S3 connects one side of the power 1o F1 and

se
bus, while section B completes the B+ circuit through f;'l of 53
R36. With switch S4 set for battery operation, sectl stem to the
connects the grounded negative terminal of the battery 8Y

, ositive
Tei bUS; while SEGtiOD B completeS the B+ GiI‘CUltv to t.he P
terminal of the B battery,

56. External Power Source
(figs. 24 and 25) to

a. Selenium rectifiers CR1 and oRy change the a-¢ line vol;:fe
de. Rectifier CR2, which jg located in power supply adapsoume'
functions only when oPeration is from g 230-volt a-¢ OF d-c plied
The d-c outpub'vqlt‘;age from the cathode of rectifier C 118 ap R36
through surge limiting resistor Roy fuse T q filter resistor s
to capacitor C45C and g, high B’ +use i 82 R4 drops
voltage to a lower valye and applieg i S R T
B+ bus. The d-c outp 0 capacitor :
is also applied through resistor R ; gisting

; ; 27 t0 the filter circuit O

C45A, RT1, and C45}3, The outpug of L}ﬁ_lfPiI'; C.I supplies 5 nl
de to the filament string through g3, 1¢ Tilter ¢G4, Thermt
resistor RT1 is in series with resistop ?;;10& section 10 Len'L 7
the receiver and tends to maintain to the filame

\ oug
: & con, : ing thro

the tube filaments despite variations i igﬁlgt Cl{rr(,ntr ﬂ%‘ﬁseé—’ 1 has &

Hs-ampere rating and protects the pow, Voltage. d m

srlod
°r supply from overio® z
tor R2§ jg 5 bleeder resist

I the power is turned off.

the B+ and filament circuits, Resis
which discharges capacitor 0454 whae
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b. Power supply adapter Z1, when 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-R38B (fig. 23). The complete assembly is housed in
a perforated metal can. Receptacle J2 is a closed circuit-type con-
nector. Therefore, if power supply adapter Z1 is removed, the
receiver may be operated from a 110-volt a-c or d-c power source.
When switch S5 is in the 110 V. AC-DC position, plug connector P2
i1s shorted out and the power line is connected directly to the receiver.
When switch S5 is in the 220 V. DC position, resistor R38, sections
A and B, and selenium rectifier CR2 are placed in series with the
power line to lower the voltage to 110 volts dc. When switch S5 is
in the 220 V. AC position, resistor R38A is shorted out, leaving
R38B and selenium rectifier CR2 in series with the line. Since filter
capacitor C45A draws an appreciable amount of ripple current, the
total current drawn through the line is greater on 230-volt a-c opera~
tion than on 230-volt d-c operation. Shorting-out resistor R38A
compensates for the additional voltage drop that would oceur through
:}f:e power supply adapter and maintains the correct line voltage to

e set,

Note. The receiver will not operate on dc if the polarity of the power, line
cord plug is reversed; however, electrolytic capacitor C456A, 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
(fig. 24)

a. For battery operation, a B supply voltage of 90 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 t,hrt'mgh'bot.h
sections of switch S3, and through switch S4. The negative side qf
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 simultaneously. If the B+ and A+- contacts
close before the A— contact, the B battery will charge electrolytic
capacitor (45C through the tube filaments and the closed contacts
of S3A-S3B. 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 ext.emo.l. power line.
When the receiver is operating on batteries, the B.— bus is shf)r'tec!. to
the chassis through switches S3A and S4. Capacitor C46 minimizes
signal and noise pickup from the power line when the receiver is
Operating from an external power line.
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58. Plate and Screen Voltage Distribution
(fig. 24)

Plate and screen voltage for the receiver is suppli.ed either frf)m fhﬂ
batteries or-from the power line through the recuﬁu-ar—ﬁlter clrcr;:i,
and is present at switch S3B (par. 55). When operating from b%hw.
ies, 90 volts is applied to the high B+ bus t-l}rough S3B-. L
operating from the power line, 105 volts is apph.ad to the hiﬂ'm} 3
bus through S3B. The low B+ A bus (approximately 80 Vo l
supplied through dropping resistor R4 and is filtered by capacitor b ol.'

a. The high B+ bus feeds voltage to the plnte. and screen Igtl,jnlao
V3 (the 1U4 i-f amplifier) through dropping resistor R-12.. o
feeds voltage to the plate of V2 through the primary vlnndmg.om'.yr
transformer T1, to the plate of V1 through resistor R3 and the prim
of r-f coil L1, to the plate of V3 through resistor R12 and the pmmﬂz
of transformer T2, to the plate of V5 through the primary of tran
former T3 and to the screen of V5. 1 of 116

b. The low B+ bus feeds voltage to the oscillator a.nqde grid ]‘f)t i
converter tube V2 through winding EF of oscillator coil L2. &
feeds voltage to the screen grid of V2 through dropping resistor e
The screen grid of r-f tube V1 receives voltage from the low B+ e
directly, and the screen grid of detector-amplifier tube V4 recel %
voltage through dropping resistor R21. Voltage from the IOWR22
bus also is supplied to the plate of V4 through plate load resistor 4=
Capacitor C25 is a filter for the low B+ bus and eliminates any
voltage that may be present at, that point,.

59. Filament Circuit
(fig. 25)

a. Radio Receiver R-520/URR uses four 1.4-volt and one 2.8-volt,
50-ma (milliampere) ﬁlmnent,.f,ype tubes. The tube filaments 8
connected across the voltage source in a series arrangement.
power line circuit, operation, the 105-volt d-¢ rectifier ou tput is dropp®
down to 8.4 volts de through thermg] resistor RT1 and resistors
and R30. On battery operation, 9 volts from the A battery are 8P
plied across the filament, cireuit, During normal operation, the plate
and screen grid currents of a d-cfilament.t e tubf ass through the
filament and add to the current flowing t.hf*r(])}u h thepﬁlumant. This
current accumulates toward the negative endgof the filament. To
prevent this extra current from burning oyt the filaments, shunting
resistors R8, R5, R11, and R23 are incorporated in tI;e cireuit.
Resistor R23 is placed across half of the filament of the 3V4 audio-
output tube because most of the plate and screen grid current a¢-
cumulates near the negative end (pin 1), Resistors %{; and R11 are
shunted across the filaments of V2 anq V3, respectively, to shunt the

relatively heavy plate current for the 3V4 output tube around the
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Figure 24. Power supply circuit.
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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.
Filament r-f bypassing for the detector-amplifier and r-f amplifier
stages is provided by capacitors C5 and C9.

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 de. Its infernal resistance varies from 600 ohms to 1,300 ohms
with power-line, voltage variations of 90 volts to 127 volts; a constant
50-ma current in the filament circuit ismaintained. Capacitor C45D is
connected from pin 1 of V5 to the B— bus. Thus, any audio voltage
present in the output tube filament is prevented from entering and
modulating the other tube filament circuits.




CHAPTER 5
FIELD MAINTENANCE INSTRUCTIONS

Note. This chapter contains information for field maintenance. The amql{:f-oi:
repair that can be performed by units having field maintenance reapongibl]l ¥
the skill of the

limited only by the tools and test equipment available and by
repairman,

Section I. TROUBLESHOOTING AT FIELD MAINTENANCE
LEVEL

Warning: The voltages present in the power supply 8re high
enough to produce shock, and under certain conditions may be
dangerous to life. When working on the equipment with voltages
presert, it is a good practice to place the equipment on an
surface first, particularly if the skin is wet or damp from persp

or water. Do not let the receiver touch other sets or equipm

insulated
iration
ent.

60. Troubleshooting Procedures

a. Geﬂ:eral. The first step in servicing a defective I
sect‘,lona.llze the fault. Sectionalization means tracing th
major component or circuit responsible for the abnormal ope L2 s
the set. The second step is to localize the fault. Localization mea®
trﬁcc;;lg_ the fault to the defective part responsible for the g'bnorm
c}(:n tion. Some faults such as burned-out resistors, r-f 8r¢ing &
il ot cn s ot by gk el 4 b

rity of faults, 1 . ing Vo
and resistances. 10Wever, must be localized by checkind
tiofa:;linq: The failure of selenium rectifiers can result in the ]ibfara.-
com oun{dmmlmuS fu{neg and the deposit of poisonous seleniumn
Provrr}ide a;équ:t: :2021301- burns out or ares over, the odor is Str";i
ntilation Immediately. Avoid inhaling the fu

and do not te
not handle the da,mcfged rectifier until it has cooled. :
: sts listed

nd Localization. The te

160 of trouble, To be effective; t®
In the order given. Remember .t' a.'
Use no further damage to the recelver.
27ed to g single stage or circuit- Then

adio set is 0
o fault to the
tion of

(1) Visual inspection. The p

u . & . ia 10
locate any visible trouble 'Pose of visual inspection 18

+ Through this inspection aloné,

. 2 2 cover the trouble or deter-
mine the stage in which the trouble exists. This inspection

is valuable in avoiding additiona] damage to the receiver
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that might oceur through improper servicing methods
(par. 39).

(2) Input resistance measurements. These measurements (par.
66) prevent further damage to the receiver if a short circuit
exists. Since this test gives an indication of the condition of
the filter circuits, its function is more than preventive.

(3) Operational test. The operational test (par. 67) is important
because it frequently indicates the general location of trouble.
In many instances, the information gained will determine the
exact nature of the fault. In order to utilize this information

fully, all symptoms must be interpreted in relation to one
another.

(4) Troubleshooting chart. The trouble symptoms listed in these
charts (par. 68) will aid greatly in localizing trouble.

(5) Signal substitution. The principal advantage of signal sub-
stitution (pars. 70 through 73) is that it usually enables the
repairman to localize a trouble accurately and quickly to a
given stage when the general location of the trouble is not
immediately evident from the tests above.

(6) Stage gain and sensitivity chart. This chart (par. 76) can be
used to localize obscure, hard-to-find troubles.

(7) Imtermittents. In all these tests, the possibility of inter-
mittents 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 it may be caused by external
conditions. In this event, test the installation, it possible.

61. Troubleshaoting Data

'lja,ke advantage of the material in this manual. It will help in the
rapid location of faults. Consult the following troubleshooting data:

Fig. No, l Deseription
= bl
gi _________________ ‘ Radio Receiver R-520/URR, ave and bias system.

--------------- --| Power supply circuit.

25‘ ---------------- Filament eircuit.

2 s Redio Receiver R-520/URR, chassis removal.
PR L N ---| Voltage and resistence diagram.

BBl il Top view of chassis.

;g ---------------- Bottom view of chassis.

<-=---.| Dial cord drive system.

62. Test Equipment Required for Troubleshooting

The test equipment required for troubleshooting is listed below .

The technical manuals associated with the test equipment also are
listed.
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Test equipment i e

s TM 11-5551

R-F Signal Generator Set AN/URM-25.....---==""""""| ©M ll—ggé"

Output Meter TS=585/U_________ semadameerm=a s | ™ 11“5511

Frequency Meter Set SCR-211-(*) ... ccvcoem-==="""" g ™ 11- =

Electronic Multimeter TS-505/U, or an equivalent---- .| T™ 11—%684&

Tube Tester 1-177, I-177-A, or an equivalent-----===""" | oM 11"2500

Audio Oscillator TS-382A/U____ . cocemme===""" Tl ™™ 11-5

L5-pf capacitor, 400 vdew.
1-pf capacitor, 400 vdew, )
Low-impedance headset (such as Headset HS-30-(*)):

e

[

63. General Precautions whenever-sarviuins
Observe the following precautions very carefully
the radio receiver.

a. If available, use an isolation transformer betwee
and the receiver, o ooged; d80EETORS
b. Be careful when the bottom of the chassis i ¢XP
voltages are present,.

¢. Disconnect the external power line cord from
making repairs.

n the power line

the outlet before

to bend
; ful no

d. When working on the top of the chassis, be cﬂ;cuse a short Or

the ganged tuning capacitor plates; this could ©

misalinement, ghreaded s
¢. Do not overtighten serews inserted through °F du cracks.
plastic materials. This might strip the threads or pro nuté: always

f. When changing component held by screws E
replace the lockwashers. ' ul inevitable

INg points; . of the leads
(1) Before a part g unsoldered, note the posito” 5 of connec~
If the part, such g5 a tranai,‘ormer has a number

bions, tag each of ’

hing
(2) Be careful not, the leads. lling °F e

to da by pu
them out of the wayfnage i g el they
(3) Do not allow drops of solder to fall into the receivers

ew
tion may cre‘;lt'e izt;' a poorly
to 0 1
soldered joint is one of make well-soldered ]

in the r- if circuits, !
placed exactly as the ot ewr a: ;tl.alc;d " 1t that
the same electrical value } ; y :
; ut hysica
cause trouble in h-f ¢f different. phy

: reuits.  Give particular &
proper grounding when repla

cing a part. Use 2



ground as in the original wiring. Failure to observe these
precautions may result in decreased gain or possible oscilla.
tion in the circuit.

64. Chassis Removal
(fig. 26)

To remove the chassis from the case, follow the procedure outlined
below. -

@ Rotate the tuning control knob counterclockwise until the dial
pointer is gt the low-f requency end of the tuning range.

b. Remove the volume control and the tuning control knobs by
pulling them off the shafts,

¢. Disconnect the battery cables and remove the batteries from the
Teceiver,

d. Remove the
(fig. 4). :

¢. Loosen the two captive screws that hold protective cover A3
(fig. 4) to the chassis, and remove the cover.

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

g. Remove the three chassis mounting serews and washers.

isconnect, the loop antenna cable from the socket at the rear
of the chassis.

four line cord adapters and the bracket assembly

WHIP ANTENNA
E2 N

BAND SELECTOR

MOUNTING SCREW
NUTS

PROTECTIVE COVER
MOUNTING SCREWwS

L]

(CAPTIVATED)
MOUNTING wASHERS
WHIP ANTENNA
SCREWS T™M877-26

Figure 26. Radio Receiver R-5620/ URR, chassis removal,

67




i. Remove the whip antenna by taking off the two nuts and washery

that secure it to the cabinet.
j. 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 (par. 64) and inspect as follm:.'s:

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, P]”gf' allq ot
apparatus, as well as for defective solder connections. Examine for
bare wires that touch the chassis or other wires. ; kets

¢. Be sure that the markings on the tubes in the various gk
correspond to the correct tube types for these positions as glval:l ‘lrll
the instruction book. Replace or interchange any tubes that abe
the wrong numbers. Replace broken tubes. Inspect for loose K
socket contacts. : >

d. Inspect the fuse. Check carefully for short circuits wheng
& blown fuse is found. < ]

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

J. Check all switches and controls for ease of operation. _

9. Inspect all power plugs and cables. Repair or replace any P ugs
or cables that are broken.

h. Inspect for loose or missing screws,

66. Checking Key Circuits for Shorts

a. Trouble within the receiver often may be detected
the resistance of the filament an S
Power to the equipment, thereby preventin damage t0
Sl{pply portion of the receiver, 'i‘h("m measuﬁemonts.ure to be made
W:lth no power applied to the I‘(!('_(J_li.;'p]' and with the battery cables
dlsconpectad. The readings myy vary .sli htly in some instances from
those llste(.i. However, areadinfg notice Igl i t indicates trouble
at that point. Ry dieren’l

b, A partial short on 4 g line
associated part and evomuall‘v th .
check for trouble of this king .

by checkiﬂg‘
fore BPFlymg

TS sreuits be
1 high voltage circuits the power

/ s some
will cause overheating .Of To
€ part will become defective:

heck the pec; . in 30
S resistance from pit @ =
to B— with the on-off volume contro| swit,:i lin Lt,hc on position: i

should be 1,500 ohms This pog the
2 e uns, resistay . includes

filament cireuit resistance shunteq Mrg‘;ﬂn;sz;:us?n;ﬁ:fpmver supply
Ovlltﬂpm;: Fl.gut'(- 4 s!mws the B voltage distribution -iIl the receiver.
Use this diagram with the voltage apg -resisu:ncptdiagl‘“’“ (fig. 27)-

67. Operational Test

@. Operate the equipment g deser

ibed : erforms-
ance checklist (par. 41). This check] i e aguipment P

I8t is important because it fre=
68
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NOTES:

LALL MEASUREMENTS MADE TO
COMMON B- BUS,
2.VOLTAGE READINGS ARE SHOWN ABOVE LINE,
RESISTANCE READINGS BELOW LINE.
3.VOLTAGE MEASUREMENTS MADE WITH VTVM
UNDER THE FOLLOWING CONDITIONS:
A. RECEIVER OPERATING FROM 117-VOLT A-C POWER SOURCE.
B. BAND SWITCH SET FOR BROADCAST OPERATION.
C. NO SIGNAL INPUT.
4.RESISTANCE MEASUREMENTS MADE UNDER THE FOLLOWING
CONDITIONS:
A.LINE CORD PLUG DISCONNECTED FROM POWER SOURCE,
AND NOT INSERTED IN CHANGEOVER SWITCH S4.
B.ON-OFF VOLUME CONTROL SWITCH IN OFF POSITION.
C. T INDICATES MEASUREMENT MADE WITH ON-OFF
VOLUME CONTROL SWITCH IN ON POSITION. TM8T7-2T
5.% INDICATES CONNECTION SOMETIMES MADE INTERNALLY.

6.NC INDICATES NO CONNECTION.

Figure 27. Voliage and resistance diagram.
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quently indicates the general location of trouble. Listen for back-

ground noise in the receiver or for received signals.

b. Check the on-off switch and volume control fo
and smooth control of volume.

¢. Try the tuning control for smoothness without slippage:

d. Check the band selector buttons for positive action- ds

e. Extend the whip antenna and operate the receiver on all ban
to check for signal pickup.

3 'Corract. ave action can be checked on strong signals. No over-
loading or distortion should oceur, 3

¢. No microphonics should occur on a strong signal with the
volume control set at maximum. ds

f." I.{se o frequency meter and check the calibration o all bn{l :

?.tFlnally, tap or jar the set to make certain no 1008 connections
exist.

68. Troubleshooting Radio Receiver R-520/URR
a. Troubleshooting Aids, Th Snois jon i
Ll 1 f tion 18

an aid in t.roub.leahooting the re?:ai{:rll?“’mg informa
(1) Coupling capacitors between stages can becom® leaky #nd
produce a high resistance short that places & positive voltage

r positive action

supplied 88

on the grid of the follows suspecte
3 owing tube. To check & :

capacitor for leakage, discorgmect one lead of the capacifor

and check its resis ; o scale of

tance; use the highest resistanc

the ohmmeter. &
one of the

(2) Improper ave act) .
10N ca ) y A d
n be caused by & ghort 1 afectlﬂe

bypass capacitors
’ 04 4
1US o tuba V1, 1Ls s Ot E8 40)ir4 . f tube

also can be the ¢ |
. - a t o
% ave distribution system i
When usin .
voltage chicl?;es}:rgmgl’ and resistance diagra™
battery operatio s e

b. Trouble . D
3h00t‘lﬁg Oham plied as an
the symp-

aid in locating trouble in

onverter tube V2, or 1V%
use. Figure 22 shows the ¢!

. The following charts are suP

the receiy -
er. These charts list

p ; ror : ;

audibly, “tl'ule making g f reps:lrman may observe, either visuall

¢W simple teg Jso indicaté
ts. The charts als0 MO

Note. Fi i
men: e rf:)r:;;iit thehrei;:l_ver controls ag in the uips
pe ce chec list (par. 41). They Preparatory section of the eq f
proceed with the following tests. apply power to the receiver 87
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(1) Sectionalizing trouble.

Symptom

Probable trouble

Correction

1. Receiver inoperative on battery opera-
tion only. Neon light on dial scale
glows.

2. Receiver inoperative on battery only;.
neon light on dial scale does not glow.

3. Receiver operative on battery and line
voltage. Neon dial light indieator does
not glow on battery, but lights up on
line voltage operation.

4. Receiver inoperative on power line or bat-
tery operation.

5. Motorboats on broadeast band_ _________

6. Microphonie distortion on broadcast band_
7. Distorted output on broadeast band_ . _ __

Weale'A batleries™ — . e

B batteries-dead: . 0= PR = e e e

Weak B haltpres e & e e L e

Fasellopen==_—— " - e oo o s aai o

V3, 1U4.i-f tube defective_ - _____ . _____
V1, 1U4 r-f tube defective.

V4, 1U5 detector-amplifier tube defedtive___.___
V4, 1U5 detector-amplifier tube defective_______

Replace A batteries.

Replace B batteries.

Replace B batieries.

Replace fuse.
Replace tube.

Replace tube.
Replace tube.

) Localizing trouble.

Symptom

Probable trouble

Correction

1. Low-frequency end of broadcast band
cuts out, no signals.
2. No signal on power line operation_______

Oscillator coil L2 defective_._.________________

CR1 or CR2 selenium rectifier defective________
Poor contact on ballast adapter socket J2_ _____

Replace coil.

Replace rectifier.
Reset contact on J2 socket.



L

Symptom Probable trouble Correction
3. Weakaudio- —z=arr = yoo— Ui DOk Coupling capacitor C24 partially shorted_______ Replace capacitor.
Grid bias resistor R18 has low value resistance__| Replace resistor.
4. No audio from speaker________________ Headietjacka)3-0pen. L su -0 oo sy Reset contacts.
5. Hum with volume control turned down_.| Filter capacitors C45A, C45B, C45C open or de- | Replace filter.
fective.
6. Slight hum with volume control turned | C21 sudio grid blocking capacitor defective_____ Replace capacitor.
up.
7. Noise in speaker when operating band | Dirty contacts on band selector switeh.________ Clean contacts with carbon tetrachlor-
selector buttons. ide. Refer to caution, in paragraph
31.
B aWeRk Ao e e o Tone control resistor R32 has low resistance____| Replace resistor.
9. Weak signals on all bands, using power | Filter capacitors C45A, C45B, (45C defective; | Replace filter copacitor.
Iine operation. B+ voltage.low.
10. Signals weak on broadeast band________ Converter grid coupling capacitor C7 open______ Replace capacitor.
11. Image signals on broadeast band_______ Ave bypass capacitor Cdopen___ ______._______ Replace capacitor.
12. No signals on 4-8 MC band____________ Band selector contacts defective._______.______ Set contacts for positive action.
13. Nosignalsat 7.9me__________________ Capacitor C39open____.. _____ - .. - ____ Replace capacitor.
Trimmer capacitor C40A shorted_____———______ Replace capacitor.
Coupling capaciter C37 open__________________ Replace capacitor.
14. Receiver breaks into oscillation at 7.9 me.| Converter tube 1L6 defeetive_ . ___________ Replace tube.
Filement bypass capacitor C9 open___——--_.___ Replace capacitor.

Defective band selector switch contacts- - - .- Set band selector contacts.
H-f oscillator capacitor C12 shorted_____-_..___ Replace capacitor.

Lead wire to oscillator section C2E of ganged | Dress wire away from capacitor frame
capacitor not taut. and coils. Check alinement (sec. III,
ch. 5).

16. Tone control buttons break off _________ Receiver chassis not tightened to cabinet_______ Tighten the chassis mounting screws.

15. Signal shifts frequency when the receiver
is jarred.
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17.

18.

2]1.

23.
24.
25.
26.

27.
28.

29,

. All shortwave bands weak when using

Receiver noise present on broadeast band
when loop antenna is swung up into
position over cabinet or when jarred.

Signals weak at 3.9 meor 7.8 me__ _____

. No signalson 16 Mband______________
. No signals on 16, 19, 25, and 31 M spread

bands.

Set dead or off calibration at 3.9 me_ ___

whip antenna.
Signals weak at 3.9 me________________
Signsls weak on 16, 19, 25, and 31M
spread bands.

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

No resonance at 7.9 me 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 me.

Broadcast band does not ecalibrate and

signals are weak.

Rivet pin or pins of front cover hinge bracket
assembly unsoldered, or solder connection
broken.

Plate coupling cspacitor C6 open or high resist-
ance leakage.

Oscillator eoil L2 open_______ . _______

Defective contacts on band selector. . ________

Oscillator coil L2 has shorted turns____________

Coupling capacitor C37 open. Coupling eapac-
itor C38 open, or high leakage resistance.
Coupling capacitor C42 open, or high leakage
resistance.

Capacitor C4lopen: . s —_=- oo

Oscillator coil L2 has shorted turns_ . __________

Telescopic whip antenna capacitor C27 open____

R-f trimmer capacitor C35B shorted-__________

Whip antenna capacitor C27 open. Coupling
capacitor C34 open. Coupling capacitor C33
open.

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

Trimmer capacitor C35A shorted. Band selector

switch has defective contacts.
Coupling capacitor C34open__________________
Coupling capacitor C36 open. Coupling copac-
itor C38 open.
Three section ganged capacitors C2A, C2C, C2E

mounting screw shorting to capacitor stator.

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

Replace capacitor.

Replace coil.
Reset for positive action.

Replace coil.
Replace defective capacitor.

Replace capacitor.
Replace coil.
Replace capacitor.

Replace defective capacitor.
Replace defective capacitor.

Replace trimmer capacitor. Set band
selector contacts for positive action.
Replace trimmer capacitor. Set con-
tacts for positive action.

Replace capacitor.
Replace defective capacitor.

Set capacitor mounting screw for clear-
ance.
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Symptom

Probable trouble

Correction

30. No 455-kc resonance for i-f transformer

31.
32.
33.

34.

35.

36.
37.

38.

T1 secondary.

No resonance for converter trimmer C2D
at 1,420 ke.

No resonance at 3.9 mec for antenna
trimmer C31A.

No resonance for loop antenna trimmer
C2B at 1,500 ke.

No resonance for broadcast loop antenna
trimmer C2B.

No resonance for broadcast r-f trimmer
C2D.

Broadcast band does not calibrate.

No resonance on antenna or r-f coils on
16, 19, 25 or 31 M spread bands.

Oscillator coil L20 does not resonate at

~17.8 me

Resistance R14 has too lowa value____________
Capacitor C44 open or has high registance short__
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.

Signal grid lead wire to pin No. 6 of 1L6 con-
verter tube is too close to metal chassis.

Oscillator coil L2 has shorted turns____________

Band selector switch has defective contacts_ ____

Lead wire from oscillator coil L20 to pin No. 3 of
1L6 converter tube is too close to the chassis.

Replace resistor.
Replace capacitor.
Replace transformer.
Replace coil.
Replace coil.
Replace coil.

Dress capacitor and lead wires away
from the chassis.

Dress the wire aw: y from the chassis.

Replace coil.
Reset contacts.

Dress the lead wire away from the metal
chassis.




BAND SELECTOR
MOUNTING BRACKET

PILOT LIGHT
SOCKET

/VZ

vi
v3
Va4
" /
T2
C45A-CA%8
C45C~C450 Vs
LSi
T3
2 RTI
TMBTT-28

Figure 28. Top view of chassis.
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L3 ll c7 BAND SELECTOR
ASSEMBLY BOTTOM i
BRACKET

c3

R18
A BATTERY CABLE

POWER
CABLE

GROMMET

Fi X6 R36 J2 c46 S4

TMBTT-29

Figure 29. Bottom view of chassis.
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BAND SELECTOR LSI T3

SWITCH ASSEMBLY
SIA  SC F
SB SO §s

SPEmATION

Figure 30. Rear view of chassis.



69. D-C Resistance of Transformers and Coils
The d-c resistance of the transformers and coils are listed below:

Transformer or coil Terminals or winding R?:]l:g:sm
L1 converver grid coil. - _____ T U . PRS- e A L Bl 8
O D e g e e 6. 1
L2 oscillator coil ... _________ /Y G N T . 013
B0, e i o e e S i N 82
R 3.2
G el ol e T N B bl
Lidinefiahakaiooleah e - = Ll e el S AL i en i i e i DO 23
SRR LY 8 11 () e e SR [ B o - e S BTSRRI S S 25
S e e S e e e 25
T2 i-f transformer_ . _ _______ 1 ol LR N e e 25
[ oIy s o s IS R e N e 25
1 e R Primary winding. - — .o co S Clon s i 280
Volca coll winding . oo o - e oSl 3
Inverse feedback winding_____________ 13
YN e S e e Broadeast:lobps - —— - ool ol I
|

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.

b. Note the volume, and listen for serious distortion from the loud-

speaker or headset at the various points in the signal substitution

procedure. Where possible, compare operation with a receiver known

to be in good condition. )
¢. Check the wiring and soldering in each stage during the proce-

dure.

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 particular
unit. Do not damage wiring by pushing it back and forth during inspection,

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 prevent any
output,

e. When tr able ig localized in a given stage, lest the tube, measure
the voltage, and measure the resistances at the tube socket of that
stage “(fig. 27).

J. 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 pro-
cedures, such as voltage and resistance measurements on individual
parts.

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

k. Each step assumes the satisfactory completion of all previous
steps. Isolate and clear any trouble located before proceeding with
any succeeding steps.

71. A-F Signal Substitution Tests

Under normal conditions, with the volume control set to its maxi-
mum clockwise position, 256 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 an
equivalent, set for a 3-ohm load may be connected to headset jack J3
by means of Plug PLi-55. (The speaker voice coil is disconnected
automatically.) The shielded or ground lead of the audio signal
generator output cable should be connected to the B— hus 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, 1,000-cycle sine wave audio signal from the
audio generator through a .05-uf (microfarad) capacitor to the center
Iug of volume control potentiometer R17, and turn the control to its
maximum clockwise position. A high volume audio signal should
come from the speaker or, if an output meter connected for a 3-ohm
load is used, it should read 50 mw (0.4 volt ac). If there is no audio or
the audio output is low, check the speaker, the output transformer, the
headset jack, tubes 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. Approximately 50 times as
much audio power should be developed with the volume control con-
nection as compared with the signal grid connection 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 ke with 400-cycle 30-percent,
modulation applied. Apply this signal in series with a 0.1-uf capacitor
to the signal grid (pin 6) of the 1U4 i-f tube V3. Connect the shield
or ground lead of the signal generator cable to the B— bus and set the
volume control to its maximum eclockwise position. Set the band
selector to BC.

b. Connect an output meter with Plug PL-55 into headset jack J3.
With a 3,000-uv (microvolt) signal fed to the signal grid (pin 6) of
V3, approximately 50 mw should be developed at the output.
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¢. Gain through a stage can be recognized by connecting the
erator output to the signal grid, and then to the plate of the 8 St
tube. The output level should be higher at the grid conmactj;ma

d. If there is no signal or a weak signal when the signal genem::'
is connected to the signal grid (pin 6) of V3, i-f transformer Ta m&_r
have a shorted or an open winding; capacitor C20A or C19 may
be shorted, the transformer may be misalined, or tube V3 may bi
defective,

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
1L6 converter tube V2. With the signal generator output set for
100 pv, with 400-cycle 30 percent modulation, approximately 50 mw of
power should be developed across a 3-ohm resistive load.

Jf. If there is no signal or if it is weak, T1 may haye a shorted op an
open winding; capacitor C16 or C17 may be shorted, the transformep
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 g
of the 1U4 r-f tube V1. The following sensitivities should be measypeq
for 50 mw into a 3-ohm load. Any deviation from the values listed
below indicates misalinement or a defective component.

e ———

Input ve)
Band (v tage

e ——

T e et o o e e 15 to 30
2-4MC.._.__. T e E T 40 to 70
48 MO el 40 to 70
2 o 30 to 75

——

74. Antenna Stage Test

Since & loop type antenna, whip antenna, and provisions for g 1o
wire antenna are incorporated in Radio Receiver R-520/URR,
antenna sensitivity will vary considerably, depending on conditions
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 converter
tube to the negative side of the filament (pin 1). The following
voltages should be read:

'



H-{ oscillator grid
Band voltage

B A oo —4to —9v
Gt Ol o el e L L e M e S SO S e —3to —5v
EREITRY e e e e R e e e —3to —Tv
SR e e S S S L LT S e —2to —4v

76. Stage Gain and Sensitivity Chart

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

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

(2) The dummy antenna for external antenna operation consists of
a 400-ohm resistor in series with a 200-upf (micromicrofarad)
capacitor.

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

(4) When using the external antenna or whip antenna 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 signal generator
output to the grid of the r-f amplifier through a 0.1-uf
blocking capacitor. Connect the ground lead of the signal
generator to the B— bus of the receiver.

(6) The dummy antenna for broadeast operation is a standard
RMA (Radio Manufacturers' Association) test loop (par. 95).
Do not ground the signal generator output cable to the
receiver when using the RMA test loop.

b. The chart below lists the average input voltages required 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 0.4 volt 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 19% inches apart on centers,
and parallel to each other. Under these conditions, the field intensity
at the receiver loop in pv/M (microvolts per meter) will be one-tenth
the signal generator output voltage. When the receiver output is
low, localize the defective stage by checking the signal voltage level
of each stage against the chart while using either the signal tracing
method of troubleshooting or measurement of the individual stage
gain.
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____________———-ﬂ
Average sensitivity (input required for 50-mw

Test fre- output)
quency P
(mo) i 3
Band (;a)odulntetd Rfsmpli- | Loopan- | whip ane Externsl
Do | fer grid tenns_ | tenns GV) | (V)
et {Pln 6 of (uv/M)
cyeles) | V1) (uv) .l
A 65
BRI cone s e s pana 0.6 20 854 ~==c= 50
1.5 20 B0} =pas 28 20
= L (S e O 2.1 35 |----mo-- 5 20
3.9 40 |--m----- 0 2
TR { g e L LS S e LR E 4.2 35 [------~" 3 20
7.8 B0 |---=---- 3 15
Y M e e D 0.6 20 |-------- 4 25
N e 11. 8 20 |-------- 4 30
L e e e 15. 2 30 |-------- 6 40
L S e e S SR S 17. 8 26 |------- 5

¢. The following chart lists the approximate gain for ?a.ch ::::;h
in the receiver. For example, the gain of the r-f stage ¥ mi iﬁ 6
as follows: Measure the signal generator voltage required I; the
of V2 to produce 50-mw output across a 3-ohm load. Meashuraame
signal generator voltage required at pin 6 of V1 to PT oduce 13° "o
output. Divide the first reading (the larger one) by the secoD

to determine the stage gain. When making stage g8iD measure

e B—
ll:e sure to connect the ground lead of the signal generator to th
us.
Test frequen A:g:"“
Btage Test point (mo:al#‘a;%dm Imput gain
i chclea} st e r— e
R-f amplifier__________ PinBofvi______ 800 ke .| 20 pV--- 33
Converter. .- —-—--__ Pin 6 R R 455 kC- LA ]m My b ale 28
I£ mpnﬁer """""" Pi'ﬂﬁof va_‘_‘“:- 455 ko .- 3000 pV== 65
Det-amplifier.._______ Pin6of Va_____ 00 Sk 25 MV----"" 14
Audio output. ... ___ PnBof V. 400 :ﬁ """ 1.6 volts---4
Section II. REPAIRS
77. Replacement of Parts
Most of the parts in Radio Recejy accessible

i i R-520/URR are
and easily replaceable. Figure 29 gho er ' i
the chassis. ws the location of part

a. When the band selector switch g : ent
: . ssemb]; lacement,
carefully mark f.he wires connected to the swjiytcrﬁqwmiﬁas ::gs or other
devices to avoid errors in connections when the mew SWiteh )
installed. Refer to figure 31.
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Figure 31. Band seleclor swilch, rear view.

b. Figure 39 shows the dial cord drive 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
thc’pointer pulley, it is necessary to remove the dial scale. The
tuning shafy dial ;:ord can be strung without removing the dial scale.

1en it jig replaced, the cord should be strung around the tuning
shaft first,

18. 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 door to
the receiver (fig. 33). A broken wire or a loose or broken solder_' con-
nection on the rivet pin will create electrical interference or inter-
mittent operation on the broadcast band. To repair, proceed as
follows:

a. Disconnect the loop antenna cable plug from the set.
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Dial cord drive syste™

P
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ANTE NNA SOLDER CONNECTION

Figure 33 !
q 3. [Front cover hinge assembly repaiT:
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b. Remove the volume control kneb and the tuning control knob.
¢. Remove the receiver chassis and batteries from the cabinet (par.
64).

d. Remove all front panel screws that secure the panel to the cabi-
net and remove the front panel.

¢. Remove both screws that hold the handle to the top of the cabi-
net and remove the handle.

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

g- Remove the four wood screws that hold both moun ting brackets
% the top of the cabinet and remove the top cover with the hinge
assembly from the rest of the cabinet.

- Resolder the broken solder connection of the rivet pin to the
mounting bracket and reassemble in the reverse order.

19. Refinishing

Instructions for refinishing badly marred cabinets are given in
Paragraph 37,

Section Ill. ALINEMENT PROCEDURES

80. Test Equipment Required for Alinement

@. Signal Generator. The signal generator (such as RF Signal
Generator Set, AN /URM-25) must be an accurately calibrated instru-
ment capable of producing modulated and unmodulated r-f sngn_a.ls.

i¢ frequency range must extend from 400 ke to 25 me. The aline-
ment frequencies are shown in the alinement chart (par. 93). If
necessary, the second harmonic generally can be used when the funda-
mental is not available. Thus, 2 signal generator with a top frequency
of 12.5 me also is suitable. The genepator should have an output of
8t least 5,000 v for best results in alining the r-f, h-f oscillator, and
I circuits, Accurate frequency calibration of the signal g(.anera.tor
18 extremely important to insure that the receiver dial calibration
will be correct, '

« Output Meter, The output meter should respond to audlp fre-
quencies 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. .

¢, F?'unem:y Meter. When a highly accurate signal generator is
not available, a frequency meter can be used to check. the aceuracy
of the generator. Frequency Meter BC-221-(*) is suitable for this
Purpose, !

d. Headset or Permanent Magnet Loudspeaker. The receiver
loudspeaker or a headset (such as Headset HS-30-(*)) can be used for
rough alinement.
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1 i tuhe
O 14, supplied with
e. Alinement Tools. The alinement tool, 1

i e uire : . 1=
receiver and an insulated screwdilffe!i‘n&t:;;e?i for alinement of the i-f
Caution: Alinement tool O 14 18

ing trimmer
it for turning
and r-f transformers. Do not attempt to us€ 1
capacitors or as a screwdriver,

81. Calibration of Signal Generator . nal generator calibra~
The procedure below is used only when the sign o
tion is not acceptable. the receiver

; in
a. Accurate alinement of the h-f osmlhtiltl(;f a8
the use of the frequency meter to check t oo
as follows: meter near e onghi48
(1) Place the generator and frequency rm up for 8t
Turn them on and allow them to W&

| generator setting,

. : structions
minutes, ding t0 the inst

(2) Calibrate the frequency meter accor .
furnished with the unit. output ¢

or
(3) Attach a piece of wire to the signal gener:::'-y meter ﬂnm;‘::}:
tion and place the wire near the f"equew jch the gener
(4) Set the meter to the exact frequency 10 i
is to be used. 4 to the frequ A
(5) While listening to the headset cﬂnnecwit , the meter.
meter, tune the generator to zero beat W oy desired. 5
signal generator now is set for the frequen wire attache
b. Turn off the frequency meter and remove the
the signal generator output connection.

82. Preparation for Alinement
a. Remove the ch

tions in paragraph
b. If available,
and the receiver.

1 instrucs
I}h matr

' ce W1

8881 from the cabinet in accorda? line

fo conform to the

ce th ble e. Turn
d. Co.nnect the powep cord to t.hat lﬂt ava.llla 2 e linb gourc
the receiver on and let it g, e ex ernal p e
1) Turn th "M up for 5 minutes. L wise POsi
( urn the volymg control to jtg maximum clockW
g; get the l]I'facf:eal\nar for broa.dcast operation d insert it
onnect a -0 z e
into jack J hm Output, Mmeter to Plug PL—565 |
] 3. I
4) Aline the varioy, o {0
& order: OUS Sectiong of the receiver in th
If stage.

Broadcast bang.
4-8 MC continuoyg cove
2—4 MC continuoyg cove:‘:g: g::::g.



31 M band.
256 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
W across a 3-ohm load.,

83. I-F Alinement Procedure
(fig. 28)

0. Adjust the i-f transformer cores with 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 adjust the bottem core. B.e
careful when alining these transformers to keep each core approxi-
mately centered in relationship to its associated coil. If this is not
one, it ig possible to advance the top core beyond, e_md th(? bottom
core above, its associated coil. This would result in an incorrect

coefficient of coupling and unstable and improper alinement.
Note.

Alinement, wrench O 14 is a gpecial purpose tool designed primarily for
adjusting

. nch as a
the i-f and r-f transformers. Do not use the alinement wre
sorewdriver or 1o pypp irimmer capacitors.

b. Set the signal generator to 455 ke, modulated 3q percent .at 4.20
eyeles, and connect its output through a 0.1-uf blo.ckmg.capamt?r lo
the stator terminal of capacitor C2C. The i-f signal is eﬂ‘ectzv:h);
a.Pplied to the 116 converter signal grid (pin 6). Do not Be'de ;
signal generator output any higher than is necessary to provlt X
1sable reading on the output meter (about 10 mw). Connec

ground lead of thq signal generator output cable to the B— bus of
the receiver,

¢. With
of i-f trang
meter,

A S
the alinement wrench, adjust ke top E»md bOt’;‘:’m ‘lff I.:.it,
former T2 for maximum output indication on the outp

d. Adjust the top and bottom cores of transformer T1 for maximum
0utput indication on the output meter.
¢. Repeat the adjustments given in ¢ and d above.

84, Broadcast Band Alinement

0.1-pf blocking
a. Coup] ional generator output leafl through a
cﬂp&cit,(jrpt; t:l}f:lg?i:i %pin 6) of r-f amplifier tube V1. Leave t-}le
ground load of the signal generator connected to the B— bus of the
rece)

Lb?“g:t; the signal generator to 1,500 ke, modulated 30 percent at
400 cycles. )

¢. Press the BC band selector switch.
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d. With the ganged tuning capacitor completely meshed (low-
frequency end), mechanically set the dial pointer horizontally across
the dial scale. .

e. Turn the tuning control so that the dial pointer 13
the broadcast scale.

f. Adjust oscillator trimmer capacitor C2F (fig. 28) fo;‘l.l‘fis::gl?:::
at 1,500 ke. Do not set the signal generator output any Mgl
is necessary. :

g. Adjust r-f trimmer capacitor 02D (fig. 28) for maxl
indication on the output meter.

h. Set the signal generator to 600 ke, modulate

set to 150 on

mum output

cycles.
C . 3 - : to 60 on
t. Turn the tuning control so that the dial pointer 18 Aok

the broadcast scale. adcast

J- Rock the ganged tuning capacitor while ﬂdj}lsu.ng 'h;(lon the
padder capacitor C13 (fig. 30) for maximum output indicatio
output meter,

k. Repeat the operations outlined in b through j above:

l. Repeat operations outlined in b through g above proadcast

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

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

a. Discongect the whip antenna and connect the sig“
output lead in series with g 20-upf capacitor to the whip

o generato
antenna tp

jack. Connect the | ‘ tor to grout
By & ground lead of the signal generf

b. Press the band selector gwi

A or switch marked 4-8 MC. 400

¢. Set the s mt ab
Ris ignal generator ¢ 7 g me, modulated 30 Peree

d. Turn the tunin 4 . to 7.8 me
on the 4- to 8-me scEI:O ntrol 80 that the dial pointer 18 set

e. Adjust oscillator trimme

Note. C40A has two A y
capacity of the trimmer, T}, sac(?:mm' The correct one is near

be taken to avoid selecting the imagg boint is the image frequency,
f. Adjust r-f trimmey C35A )
for max; ind
m in
outp.ut. metel'*. If two TeSOnAN{ poin (s um output -
maximum trimmer capacity, are noted, use
g. Set the signal generatop en
400 cycles. % 4.2 me, modulated 30 PerC

h. Turn the tuning contro] s th c
t = 3 I 42 m
on the 4- to 8-me scale. At the dial pointer is set 10

resonant, the

and care must

t ab

Note. There may be two resonant

Pointg in Radio
Recelver R-520/URR.  The correct setting for the eertuicr " - oue s the 018
88



_____ T o —— GANGED TUNING CAPACITOR C2
[ 1 / R-F AMPL iR CONVERTER . & o a1
f f Vi R3 Li .2 va I
| 7 1a I5K ¢ B / g ILs
' ;‘ E2 / 2 2 TO TI ;
/£ — T 6/ ===3\5
______ 3 -
= % / == o T === )| )
6 LOW 3 - 9
e 4 /1 /
Pl A 1.5 h ci2 RT /
TO V4 " TO HIGH B+ 240 68K L3
Ji | (o] I PINT T 1 /
R6
.._gk" - 4 100K TO LOW B+ 4
Cli /
TELESCOPIC Rl clo
WHIP ANT. 2200 O5UF | cs2  .OIUF 4
1" Lce c7 =L 120 L2 /
—{—= T a7 1000°T> I G A /
El c3 o i R26 | /
.OIUF ETT I MEG 4
7 I AVC «NAANN——4¢ H ¢ AT e
921 ¢ I\ 8- BUS / _120°T
4000 ;
n £ 5
€30 ES) ©8 T TJois
c47. 270 R2 AT 10
470 T IMEG TO Low CI3
J B+
| c28
To15 AVC
- SIA
L4 ¥ ¥ ¥ | NOTES: :
I. SWITCH SIA SHOWN IN R S “
t t
OPERATING POSITION. ? c3s
2. RESISTOR VALUES IN OHMS, )| 120
CAPACITOR VALUES IN UUF R.F
UNLESS OTHERWISE SPECIFIED. OSCILLATOR TM877-35

ANTENNA
Figure 34. Band selector switch shown in BC position.
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farthest from the open end of the coil. Images are created when the core of the
oscillator coil on a shortwave 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 resonance at 4.2
me while rocking the ganged tuning capacitor.

j. Adjust the core of r-f coil L12 for maximum indication on the
output meter.

k. Repeat the operations outlined in ¢ through j above.

l. Repeat operations outlined in ¢ through f above,

m. Figure 35, which shows the switch connections for 4- to 8-me
operation, is shown for reference purposes.

86. 2-4 MC Band Alinement Procedure
(fig. 31)

a. Use the connections outlined in paragraph 85a.

b. Press the band selector switch marked 2-4 MC.

c. Set the signal generator to 3.9 me, modulated 30 percent at 400
cycles.

d. Turn the tuning control dial so that the pointer is set to 3.9 me
on the 2- to 4-me scale.

¢. Adjust oscillator trimmer capacitor C40B for resonance at 3.9
me.  This is the resonant point nearest maximum trimmer capacity,

f. Adjust r-f trimmer capacitor C35B for maximum oufput indica-

tion on the output meter.
g. Turn the tuning control so that the dial pointer is set to 2.1 me

on the 2- to 4-me scale.
h. Set the signal generator to 2.1 me, modulated 30 percent at 400

cycles, .
t. Adjust the core of oscillator coil Li19 for resonance at 2.1 me while

rocking the ganged tuning capacitor. :
J. Adjust the core of r-f coil Li13 for maximum indication on the

output meter.
k. Repeat the operations outlined in ¢ through i above.
l. Repeat the operations outlined in ¢ through f above.

87. 31 M Band Alinement Procedure
(tig. 31)

a. Use the connections outlined in paragraph 85a.

b. Press the 31 M band selector switch (9.4-9.8 me).

ci Set the signal generator to 9.6 me, modulated 30 percent at 400
cycles,

d. Turn the tuning control dial so that the pointer is set to 9.6 me
on the 31 M scale.

€. Adjust the core of oscillator coil 123 for resonance at 9.6 me.

J. Adjust the core of r-f coil L17 for maximum indication on the
Output meter while rocking the ganged tuning capacitor,
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NOTES:

I. SWITCH SIB SHOWN
IN OPERATING
POSITION.

2 RESISTOR VALUES
IN OHMS CAPACITOR
VALUES IN UUF
UNLESS OTHERWISE
SPECIFIED

L6

ANTENNA

"
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Figure 85. Band selector swilch shown in j~8 MC posilion.

TMBTT-36



88. 95 M Band Alinement Procedure
(fig. 31) . e
a. Use the connections outlined in Pn?%ﬁpsd.?.ﬁ i) i
b. Press the 25 M band selector gwmr 1110(1;119-th 30 percen
' i g 1.8 me,
¢. Set the signal generator to 1

% t to 11.8 me
: : inter 18 €
cyfll.es'l‘um the tuning control so that the dial pomn J
on the 25 M scale. resONANCe at 11 fis

N R
imum indication ©
acitor.

e. Adjust the core of oscillator coil L22 fu;x
/. Adjust the core of r-f coil L16 for miﬁg e
output meter while rocking the ganged tun

89. 19 M Band Alinement Procedure :
a. Use the connections outlined in pal‘ﬂgl'“pglﬂ
b. Press the 19 M band selector switch (14. dulate
c. Set the signal generator to 15.2 me, MO - .

400 G}’CI[‘S. fedn (‘]iﬂl pomter
d. Turn the tuning control so that the receiV -

15.2 me on the 19 M secale. 1co at 15 .
e. Adjust the core of oscillator coil L21 f"r,res(::a;nditzatlon on th
J. Adjust the core of r-f coil L15 for maximu o

output meter while rocking the ganged tuning cap

90. 16 M Band Alinement Procedure
(fig. 31) 5a
a. Use the connections outlined in paragraph Sg l' me)- nt ab
b. Press the 16 M band selector switch (17.5-1 ted 30 perce
¢. Set the signal generator at 17.8 me, modul®
400 cycles.

J . ter is
d. Turn the tuning control so that the dial poin me
me on the 16 M scale, nee b
¢. Adjust the core of oscillator coil 1,20 for resoff“( jeation
- Adjust the £ore of r-f coil 114 for maximum 1'lf:cnr. i
output meter Wh‘h.’ rocking the ganged tuning capac! 6 M operatiofh
. Flglu_-e 36, which shows the switch connections 107
1s shown for reference Purpoges
91. Chassis Installation outlined
Install the chassig iy, t oS '
. » roc nt]-l
in paragraph 64 bug qq - Pinet. Reverse the P 3 (fig: 4"

do n : y
after final adjustmentg ar: b install protective cover

m

92. Final Adjustments ¢ (par. 92).

The following adjustm

modulated 30 percent at
a. Broadeast Band,

(1) Loop a turn of wire

around broadcast log

85a.

15.5 3"30 percent at

gefb 10

seb fo 17.8

400 cyclag. ade with t

lead
from the signal generator outpub

P antenpg E2.
92

2l
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/
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Figure 86. Band selector swilch shown in 16 M position.
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(2) With the signal generator and receiver set to 1,500 ke, adjust
antenna trimmer capacitor C2B (fig. 28) for maximum outpug
indication on the output meter.

(3) With the signal generator and receiver set to 600 ke, rock the
ganged tuning capacitor while adjusting C13 (fig. 30) for
maximum output indication on the output meter.

(4) Repeat the operation described in (2) above.

b. 4-8 Me Band.

(1) Connect the signal generator output lead to an antenna 3 feet
long and place it at a distance of approximately 1 foot from
extended whip antenna E1. ;

(2) With the signal generator and receiver set to 7.8 mc, adjust
antenna trimmer capacitor C31A (fig. 31) for maximum out-
put as indicated on the output meter. :

(3) With the signal generator and receiver set to 4.2 m¢ aqjus.t'
antenna tuning coil L5 (fig. 31) for maximum output a8 indi.
cated on the output meter,

(4) Repeat the operation described in (2) above.

¢. 2~4 Mc Band. Adjust antenna trimmer capacitor C31B (fig.
31) at 3.9 me and antenna tuning coil 16 at 2.1 me, following the gen-
eral procedure outlined in b above.

d. 81 MF“' Band. Adjust antenna tuning coil L10 (fig: 31) st 98
me, tollowing the general procedure outlined in b above- e
s llowi e o

) ocedure outlined in b above.

g:. 16 Meter Bang i?i mrocedure ouilined in b above.

; ! Just anienna tuning coil L7 (fig. 31
mt;; f}})llowmg the general Procedure outlined in b above:
nErdiede Cove. . Tnstall Protective cover A3 (fig. 4)-

93. Alinement Chart

The alinement chart below js included as g reference guide- Specific

) ab 17.8

alinement instructions are given in Paragraphs 83 throu gh 92.
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§6

Oper Connection
400 cycles)

Input signal fre-
A et Band Set dial at

|

Adjust

1 | Output lead of signal generator to | 455 ke ______ BC=c === 600 ke

T2 top and bot-

I-f alinement.

converter grid through a .1-uf tom.
capacitor and ground lead to T1 top and bot-
B-bus. tom
2 | Couple generator output lead to | 1,500 ke______ BEL s e 8 1,500 ke______ 7] I AT N, Oscillator alinement.
r-f grid (pin 6) of V1.
3 1,500 ke__.___ B 1,500 ke______ (57 D = et R-f alinement.
4 800Ke. oo BCt 600 ket .- (5 i 1 S | Oscillator padder aline-
ment.
5

Repeat operations 2, 3, and 4.

ul

Repeat operations 2 and 3.

*Indicates adjustment that requires rocking of the ganged tuning capacitor.



96

Input fre-
Oper Connection L DAtecw Band Set disl at Adjust Purpose
400 cycles)
7 | Couple generator output lead | 7.8 me_ ...~ 4-8MC ___| 78me. . _..__ CHOASY W =y TC 0 Oscillator and r-f aline-
through a 20-uuf capacitor to C35A ment.
whip antenna tip jack. Con-
nect ground lead to terminal
post G.
8 AT TN o 48 MC____| 42mce*______ L18.
Li2.
Q , Repeat operations 7 and 8.
10 ' Repeat operation 7.
11 = 4157 1T, SRR 24 MC..__|39me. .. C40B.
C35B.
12 N B e 2-4 MC____| 2.1 me*_____.. L19.
L13.
13 Repeat operations 11 and 12.
14 \ Repeat operation 11. \
15 S8 ane._ o % AEMLU AL 96me. .. 1.23.
L17.*




L16.*
= 17 15 2me. . ... 19 ML _ S I5:2me. - " L21.
) Li5.*
L 18 17.8me- ... 16 M- 17.8me. .- L20.
T Li14.*
o 19 Replace chassis in cabinet. Reconnect whip antenna tip lead and insert loop antenna plug into loop antenna socket.
20 | One turn loop coupled loosely to | 600 ke_ ______ Be- G. 8 - GOl dceids 7 8 s Yo il I 9l Alinement of BC loop
broadeast loop antenna. antenna.
21 15000~ B as e o 1,600 ke == CRB =
22 | Connect generator output lead to | 7.8 me_______ 4+-8MC____| 78me_______ C31A
3 feet of wire approximately 1 | 4.2me_______| ___________ 4.2 me. L5.
foot from whip antenna.
23 L B h e 2 LMO | $0amiel ot CHRE. L B Alinement of antenna.
‘ L BT e e O L, W = b BT T L6
24 SUBanERe T - 3 IS, b MO 9.6 me__...__| L10.
25 Fl.Emol .. 2HeN 1.8 1. Lo L9.
26 15.2me-_-___ T9PME_ oo os 16 2mes 2 .. L8.
27 I8 . 7% | 120 e e iy 223511 . S L7.

L6

*Indicates adjustment that requires rocking of the ganged tuning capacitor.



Section IV. FINAL TESTING
94. General

a. This section is intended as a guide to be used in (letermn}lr!g the
quality of a repaired Radio Receiver R—520/URR. }Tlllf]lmgnnu[l:;
test requirements outlined in paragraphs 96 through e uiayent
performed by maintenance personnel with adequate tﬂﬁl :I repm'm.
and the necessary skills. Repaired equipment meeting BB NGt
ments will furnish uniformly satisfactory operation. il

b. The receiver should be operated from both an exter forpof ¥
line source and batteries. Allow the receiver to warm “F} ll?a-o;ts
minutes and make all measurements with a line voltage © v
ac,

95. Test Equipment Required for Final Testing
@. The equipment needed for testing the repaired
in paragraph 62. In addition, a standard RMA test
b, If an RMA test loop is not available, a suitable su
be fabricated as follows (fig. 37):
(1) Wrap 3 turns of No. 20 wire on a 7%
spaced 3 turns per half inch. :
(2) Solder a 450-ohm noninductive resistor in series
side of the loop., i
(3) Solder the conll)cr conductor of a 4-foot length :ftlfiusludﬁﬁ
cable to the free end of the 450-ohm resistor, a0 Iur'ita.nce
conductor to the other side of the loop. (The c&f Ie:ngth.)
of the shielded cable should be 30 uuf for the £ ice

96. Operation of Controls
A complete check of the
be made in accordance i

receiver i8 listed
Joop is required.
pstitute may

.inch diameter form,

with one

rols should

: -ap cont z
oPeration of the. receiver ¢ o checklist

trll l..h(‘ (lquipment p(‘]"fﬂrmﬂ'nc

97. Sensitivity

The overall sensitivity of the

to the
. o (IS Ond
readings in paragraph 7¢. receiver should correspP

98. Selectivity
Connect the shielded f signal
. (!llbl(\ of T _ i-h{' I'=; g
generator (center conducop to t-ltll{:l’] RMA test loop :?nf'l‘ﬂwr' oufer
conductor to the low side) ¢ Nigh side of the g¢

+ Tion the rc(‘,(‘iver
loop 19% inches apart on ¢ ¢ate the test loop and

Inder
e Nters, g her. Un .
these conditions, the field i““’“sit,vhd parallel to each ot [ will

= . 'n v/ M
be one-tenth the signal genergto, [:,‘:,:he receiver Inog It :;:e signal
generator to 930 ke, modulated 3¢ P Put voltage. :>et

t
’ ere R s Ild connec
a 3-ohm output meter (such as ()“Lpufex\n.;et; 4'?‘&53;31/-;};‘ o headset
lack J3. Adjust the signal level fop 50 m\: aL leo Sotot of the

98
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450-0HM RESISTOR
(NONINDUCTIVE)
TO SIGNAL
GENERATOR
OUTPUT
WOODEN BLOCK
APPROX
2"x 3"X 3/4"

¢ ) ) )

\’/:"__"'"“"—

————7% oA ——__.\_[»
o
|
/
I 1
I L
|

SHIELDED COAXIAL -

CABLE4 TO6 FT =

LONG, APPROX .|

30 CAPACITY -WOODEN DISK T

7-7/8" DIA X 34 =
. \J
e 3 TURNS NO. 20 Loopaor RECEIVER
: WIRE, WOUND 6 UNDER TEST
GENERATOR OUTPUT TURNS PER INCH

UV/METER = 10
TMB77-34

Figure 37. RMA test loop selup.
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oo its original
receiver. Increase the signal generator output 0 tw;g;:fbovegj:;ld
setting (6 db) (decibels). Detune the signal ge"erf]'t'o-r 0 mw. The
then below 930 ke until the receiver output 8g8il l|s ottings should
difference between the high and low generator dif Stor outputs of
be approximately 6.38 ke. Repeat for signal genemdwidths should
10 times and 100 times the original settings. The b.a.n
approximate the values given in the following table:

-——-'_'_—_'—_
] band-
A o

Ratio of input voltage off resonance to voltage at rosonance e

1 (0-db) (reference).__._._.______________________..--- S 6.38

2 (6-db attenuation).__________ O i in s 15,82

10 '(20-db attenuation).. .. ..________ - ___ =S et = SRl a1
20DV RO-IBalianuation) 8 ., Faoa i T LT e paee=Tan

- -_____,_.——'—'_

99. Image Ratio Check

a. Any superheterodyne receiver is subject to s e
signal that is removed from the desired input signal freqt o frequency:
the i-f frequency. This interfering signal is called the 1mﬂgin|;erfm“°°
Radio Receiver R-520/URR is subject to image frcqucnc?,;n is on the
from above the desired signal frequency when operatl use the b-f
broadeast or the two continuous coverage bands, .ecal frequency.
O?'ci!lamr on these bands tunes above the desired mgr four spread
Similarly, image frequency interference is possible on theh .1 oscil-
bands from below the desired sigﬁal frequency, because £ 17 Thus,
!ator on these bands tuneg below the desired signal frequerlcﬁw 19 M
if the receiver is tuned o a signal freql'lenc.y of 16.5 me on =

band, a strong signa) op 14.5 me will cause interference:

b. The abili i : ingui i
e ablhf:y of & repaired receiver to distinguish bet;;’n g the 1mage

signal and its image freqllency is determined by measu tage at the
is :he ratio of the input sign c;o required to
1€ voltage af ired frequenc’s:, tios
pregtuce a standard outpy, 'Flmnr,alt;llw'de;l;?ow lsts the (T8 et
and corresponding d, attenuat; e in veral differe?
frequencies, lon for each of se
¢. To check the im ;
standard RMA test, l:gg Tatio on the hroadcast band

to the g utp
& : Signal rator O
puple 'ths Joop an closely as POBsiEla mgiﬁﬁ receiver 10

ceed as follows: WP lug PI.-55 to headset J&¢
(1) Apply power to th : : : 600 ke
on the broadeast, E:gffw"r and set the receiver dial to

(2) Set the signal gen ¢ at
400 cycles. generator to oo ke, modulated 30 percen

ter

’uﬁ cable and
op ﬂ.ntﬁnna"

100

.

f" e
BT TS



(3) Adjust the signal generator output for 50 mw as read on the
output meter.

(4) Note the signal generator output voltage as determined by the
multiplier setting and the r-f level meter indication.

(5) Set the signal generator to the image frequency (1.51 me),
modulated 30 percent at 400 cycles.

(6) Readjust the signal generator output for 50 mw as read on the
output meter,

(7) Note the signal generator output voltage as determined by the
multiplier setting and the r-f level meter indication.

(8) The image ratio is the voltage obtained in (7) above divided
by the voltage obtained in (4) above.

(9) Repeat the procedures outlined in (1) through (8) above for
930 ke and 1.5 ke on the broadeast band.

d. To check the image ratio on the shortwave bands, disconnect the
Whip antenna lead from the tip jack on the rear of the receiver, and
couple the signal generator output lead to the tip jack through a 20-
#uf capacitor, Connect the ground lead of the signal generator output
cable to the recejyer ground terminal. Connect an output meter with
Plug PL-55 to headset, jack J3. Measure the image ratios for each of
the shortwave frequencies listed in the table below. Use a procedure

similar to the one outlined in ¢ above.
Band iré:j lgélrlllcy Ir Inlalz;a“%y Image ratio db
R em— [(lmc) me)

‘_-_-_h_‘_q---_-_-___  —
e 0.6 1. 51 5, 000 74
) . 930 1. 84 1, 000 60
e 1.5 2, 41 300 49
e 2.1 3. 01 400 52
e 3.9 4.81 55 35
e 4.2 5.11 350 50
A Ry 7.8 8.71 30 30
e G 9. 6 8. 69 25 28
N 11. 8 10. 89 15 24
T S S Lot 15. 2 14. 29 10 20
o = ORI s T 17. 8 16. 89 5 14
o S

100. Aydio Response

@ Connect, g standard audio signal generator such as AquoﬂOsml-
tor TS-382 AJU to the r-f signal generator. Set the r-f miz; g;n-
erator tq external modulation and connect; the output 1ea.db 1: oug 3,
0.05-pf capacitor to the r-f grid (pin 6) of V1. Conng:t- l.e grc;u:lll
leads of the audio and r-f signal generators to the B— line of the
receiver,

la
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d
VOICE, a0
b. Facing the front of the receiver, set the TREBLETALTO button

BASS tone control buttons to the right hand and the
to the left. c.

¢. Set the receiver and the r-f signal generator Loe 9031?.: ut level for
audio signal generator to 400 cycles and &d].US" ft squency o t.h:
30-percent modulation. Vary the modulating r'uq‘ o within 0
audio signal generator. The audio response Sh;) 08 point at 409
limits given in the following table (0 db is the rel€

cycles) : —
uency
Friew)

Audio response j________.——-

400

oaaeEns 100

0'db; (relereno) s s sl s v et sae e = e, e 3,500
FIOAB G A D o oo non o anm i a s i

—0.0db 10 —28.0 db. e e oo e e e b |

8 AT SRR
101. Avc and Power Output

a. Set the r-f signal generator and receiver t a
the output cable of the generator through a 0.05-# Gag:,r 30 percent
r-f grid (pin 6) of V1. Modulate the r-f signal genﬁd ead of the
with a 400-cycle audio signal, and connect the' gro vit,ha3'°hm
generator output cable to the B— line of the recewer-t ghﬂllld be
output meter connected to headset jack J3 the outP

within the limits given in the following table. /
- output ()
/f

Input

0 may ba

b. If the output is below the values in the table, the au?f and f

weak or r-f overload;
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CHAPTER 6

SHIPMENT AND LIMITED STORAGE AND DEM-
OLITION TO PREVENT ENEMY USE

Section I. SHIPMENT AND LIMITED STORAGE
102. General

Slr}ce the circumstances involved in shipment and storage vary, no
definite procedure for repacking can be given. The exact procedure
depgndg on the material available and the conditions under which the
cuipment is to be stored or shipped. If available, use the carton

n Which the unit was packed originally.

103, Repacking for Shipment or Limited Storage
a. Be sure the whip antenna is collapsed and locked in position.
- il a headset is used, box or package it in a separate carton.
¢. Roll up the power line cord and tuck it in the receiver near the
speaker 5o that, it will clear the rear cover of the cabinet when closed.
Id. Insert the plug in power changeover switch socket 54 on the top
‘t)h s chassis to prevent the plug from causing damage to the interior of
e receivep during shipment.
£. Remove all batteries but do not remove battery case E23. :
lace the red harness, W4, and the black harness, W6, in the
cloth bag and stow the bag {11 the battery compartment of the receiver.
9. Be sure the four u.duiJ ter plugs are in place on the bracket under-
nezth‘:r};le receiver case top panel. 5 g
* Whenever practicable, place a dehydrating agent, such as silica
gel., mside the peceiver. :
v Wrap the unit, in corrugated paper and protect each paf:ka,ge_wmh
i\:aterpmof barrier. Seal the seams of the paper barrier with a
L eI'Dl‘OOf s VTR or tape. ]
B ufeal:)?ﬁt;::;g{?:ﬁp onents in a wooden case, providing at
€8st 3 inches of excelsior padding OF other similar material between

the paper barrier and the packing case:

Section II, DEMOLITION OF MATERIEL TO PREVENT
ENEMY USE
104 Gen
. eral ) :
The i outlined 111_pa.ragraph }05 will be used h.o
PI‘GVe‘;-l:,lT}?Olmon Pl;ogfl:;ig or salvaging this equipment, Demoli-
tion of th(? :zsﬁfne:m will be accomplished only upon order of the

commander.
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105. Methods of Destruction

a. Smash. Smash the controls, tubes, switches, capacitors, and
transformers; use sledges, axes, handaxes, pickaxes, hammers, crow-

bars, or heavy tools.
b. Cut. Cut internal and external wires and cables; use axes,

handaxes, or machetes.
¢. Burn. Burn cords, resistors, capacitors, wiring, and instruction

books; use gasoline, kerosene, oil, flame throwers, or incendiary

grenades,

d. Bend. Bend panels and chassis.
e. Explode. If explosives are necessary, use firearms, grenades,or

¢ J. Dispose. Bury or scatter the destroyed parts in slit trenches,
oxholes, or other holes, or throw them into streams.
9. Destroy. Destroy everything.
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APPENDIX |
REFERENCES
Note. For a

SR 310-20- vailability of items listed, check SR 310-20-3, SR 310-20-4, and
5. Check SR 310-20-21 for Signel Corps Supply Manuals.

1. Army Regulations

S Military Security—Safeguarding Security

AR Information.
(7 S Maintenance of Supplies and Equipment,
Maintenance Responsibilities and Shop

Operation.
2. Supply
g% o S Dry Battery Supply Data. .
725-405-5_____ Preparation and Submission of Requisitions
ignal C Supplies.
SB 11-100 for Signal Corps Supp

———————— Serviceability Standards for Signal Equip-
ment in Hands of Troops.

T™ 11-300___ Frequency Meter Sets SCR-211-A, B,
D,EFJ KL MN,OPQR, 4 b
AA, AC, AE, AF, AG, AH, AJ, AK,
AL, and AN.

IM 11307 Signal Generators 1-72-G, H, J, K, and L.

™ Al=ongp 1 % Tube Tester I-177 and I-177-A.

TM 11-2684A____ Audio Oscillator TS-382A/U.

™ 11-5017___ Output Meters TS-585A/U and TS-585B/U.

T™ 11-5500______ Maultimeter TS-207/U.

TM visghrs . & Electronic Multimeter TS-505/U.

TM 11-5507______ Multimeter TS-352/U.

TM 115551 _____ Instruction Book for RF Signal Generator

Set AN/URM-25.

4. Paintin inq, and Lubrication
TB SIS(;‘r I:;'-““_’TB-; Moistureproofing and Fungiproofing Signal
R Corps Equipment. . ‘
TB SIG 69._.-.-- Lubrication of (?rround S}gna.l Equipment.
T™ 92851 .. .--- Painting Instructions for Fleldf Use.
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5. Camouflage, Decontamination and Demolition

FM 5-20..._.._- _ Camouflage, Basic Principles.
FM 5-25.. ... ____ Explosives and Demolitions.
T™ 3-220._...._.. Decontamination.
6. Other Publications
FM 24-18________ Field Radi~ Techniques.
FM 72-20..______ Jungle Warfare. :
SR 310-20-3______ Index of Training Publications. _
SR 310-204______ Index of Technical Manuals, Technical

106

Regulations, Technical BulletinshS&p;:lly
Bulletins, Lubrication Orders, and 3lodi-

fication Work Orders. s
SR 310-20-5______ Index of Administrative Puhl.lcal-lof:;'E .
SR 310-20-7______ Index of Tables of Organization an P%p-
ment, Reduction Tables, T“bleat‘ ° T &
ganization, Tables of Equipment, 2ype

Tables of Distribution, and Tables of

) Allowances.
SR 700-45-5 Supplies and Equipm
e e e
D0 AILT ar 3 1
) ; 1ok Equipment—
SR 745-45-5____ Shipment of Supplies andlmproper Ship-

Navy Shipping | Re 1 or
i port of Damagec )
Guide, Article { ment (Reports Control Symbols CSGLD

ent—U: nsatisfactory
ts Control Sym-

, and
APEESEH' 66 (Army), S and A-70-0 (Navy)
(g T AF-M(C-U2 (Air Force))- d
TB SIG 25 : : ¢ Power Cords.
TB SIG 66. Preventive Maintenance 0 Equipment.
TB SIG 72 ------- Winter Maintenance of Signal Jﬁnd Signal
R ngpicul Maintenance of Gre

quipment, o in-

TBSIG75.._____ esert Maintenance of Ground Signal Equip
ment, :
TBSIG178..____ Proventive Maintenance Guide fF Reg
TB SIG 219 Communication Equipment- .y 0
"""" Peration of Signal Equipmem‘
TB SIG 223 . eMberatureg, ;
™ 9—28257?:_::"" §.1d Expodiongs for Wire and Radi
TM 11415 ___ r;aﬁa tBatteries, Lead-Acid TyPe:
s atteripg.

TM 11—430 ....... attie].iea fOl’ Slgna.l Communicat.iony Except

10 ALy .
T™ 11485 ... Radi “F‘?ul:l‘zt':;l;::i to Aireraft.
TM 11-466._.____ Radar Elect.ronic P ? damentals.
TM 11-483____.__ Suppre undame

88100 of Radio Noises.

i,



™ 11-496_______ Training Text and Applicatory Exercises for
Amplitude-Modulated Radio Sets.

TM 11-661_______ Electrical Fundamentals (Direct Current).

™ 11-665___ C-w and A-m Radio Transmitters and Re-
celvers.

T™M 11-681.______ Electrical Fundamentals (Alternating Cur-

£, rent).

™M 11-4000______ Troubleshooting and Repair of Radio Equip-
ment.
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APPENDIX I
IDENTIFICATION OF REPLACEABLE PARTS

1. General

The fact that a part is listed in this table is not sufficient basis for requisitioning the item. Requisitions _must
cite an authorized basis, such as a specific T/O & E, T/E, T/A, T/BA, SIG 6, SIG 7 & 8, SIG 7-8-10, SIG 10, list of
allowances of expendable material, or another authorized supply basis. The Department of 'the Army Su.pply Manual
applicable to the equipment covered in this manual is SIG 7 & 8-R-520/URR. For an index of available supply
manuals in the Signal portion of the Department of the Army Supply Manual, see SR 310-20-21.

9. |dentification Table of Parts for Radio Receiver R-520/URR

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

RADIO RECEIVER R-520/URR: A3 reception 540 to | Receivesa-m signals_______________ 2C4180-520.

18,200 ke range; 7 bands; 117/230 v, dc and 60 cyc, single
ph; 10/20 w ac; 117/230 v, 65 ma; or battery operated;
6 ea A, 3 ea B; A battery 1.5 v, B battery 90 v; 17%4"’
1g x 11%e'’ h x T3%,"' 4 ofa.
TREHNICGAT NANUAL TMOL=SIT: e r Bsca o (N b3t s g i ) = St £ cr o il UG 3 il
e e ADAPTER, power supply: steel case; female socket mtd; | Adapts receiver for 220-volt a-c or

1% sq x 4%’ g oa; Zenith part/dwg #3G—6615. d-c operation.
ANTENNA: whip type; telescopic; 1 element, 8 sect.; | Receiving antenna, 2 to 18 me______

Order through AGC
IH5T.

2A288B-21.

R o
2-18 me freq range; 725 ohms at .10 me; 60%'’ extended;
91%,4'’ collapsed; Ward Prod Corp part #G—SPP-208.
% P e 8 o ANTENNA: arraly type; 1 element; fixed type; 540-1600 | Receiving antenna, broadcast band__| 2A288B-2Z.

ke freq range; 127 1g x 5’/ wd; Zenith part/dwg #SG6624.




AT Bx{g“’;ﬁf&e{mﬂ;‘;’ﬁ;ﬁe}' cad pl; 1* Ig x %52 h; Amer [ Fastener for back door latch___ _____ 2Z1244-321.
052 through 057.| BUSHING, mounting: steel; cad pl; fl 3’/ dia x }2"/ thk; | 052 through O54: Tuning capacitor | 2Z1409-335.
shank Y5’/ dia x %2’ lg, .145"" dia hole; Cinch part mounting bushings.
#8359, 055 through 0O57: Speaker mounting
bushings.
_____________ CAPACITOR, fixed: ceramic dielectric; 1.2 puf £20%; | Mixer neutralizing capacifor________| 3D9001E2.
500 vdew; .295°' Ig x .160"" dia; Quality Components
type QC-1.2.
____________ CAPACITOR, fixed: ceramic dielectric; 10 wuf +19%; | Oscillator temperature compensating | 3D9010-105.
500 vdew; JAN type CC21SL100F. capacitor.
............ CAPACITOR, fixed: ceramic dielectric; 15 puf +10%; | External antenna shortwave cou- | 3D9015-62.
500 vdew; JAN type CC21SL150K. pling capacitor.
............ CAPACITOR, fixed: ceramic dielectric; 24 puf +5%; | R-f grid series band-spread capacitor | 3D9024-65.
500 vdew; JAN type CC21CH240J. for the 31, 25, 19, and 16 M bands.
............. CAPACITOR, fixed: mica dielectric; 47 puf +109%; | R-f amplifier to converter coupling | 3K2047021.
500 vdew; JAN type CM20B470K. capacitor. )
CAPACITOR, fixed: ceramic dielectric; 51 puf +10%; | C23: First audio plate r-f bypass | 3D9051-33.
500 vdew; JAN type CC26SH510K. capacitor. L
C32: R-f grid shunt band-spread
capacitor for the 31, 25, 19, and
16 M bands.
............ CAPACITOR, fixed: ceramic dielectric; 120 uuf +59%; | Oscillator grid coupling capacitor____| 3D9120-54.
500 vdew; durez coated; 1.180"" Ig x .320"' dia; Erie
type #333NPO + 60.
____________ CAPACITOR, fixed: ceramic dielectric; 120 puf 3-5%; | Oscillator spread band range limiting | 3D9120-55.
500 vdew; durez coated; .560'" Ig x .320"" dia; Erie capacitor.
type #337N330 + 60.
............ CAPACITOR, fixed: ceramic dielectric; 240 puf +59%; | Oscillator grid coupling capacitor____| 3D9240-22.
500 vdew; JAN type CC32UJ241J.
i g0 e e CAPACITOR, fixed: mica dielectric; 270 ppf £10%; 500 | R-f amplifier grid coupling capacitor_| 3K2027121.
S vdew; JAN type CM20B271K.




oLl

Ref. symbol Name of part and deseription Function of part Signal Corps stock No.
G2 03T S s CAPACITOR, fixed: mica dielectric; 470 uuf +10%; 500 | C27: Whip antenna coupling capac- | 3K2047121.
vdew; JAL™ type CM20B471K. itor.
C37: Oscillator anode eoupling
capacitor for 2—4 MC and 4-8 MC
bands,
G7ica = ey a g CAPACITOR, fixed: mica dielectric; 1000 puf +10%; | Converter mixer grid coupling capac- | 3K3010221.
590 vdew; JAN type CM30B102K. itor.
(36, €47 TR CAPACITOR, fixed: paper dielectric; 1000 ppf +20%; | C36: Converter mixer grid band- | 3DA1-283.
800 vdew; JAN type CN301E102M. spread coupling capacitor.
C47: Treble tone control capacitor.
(G g e — - e CAPACITOR, fixed: mica dielectric; 2700 uuf £ 5%; 500 | Oscillator series padder eapacitor for | 3K3027242.
vdew; JAN type CM30D272]. 24 MC band.
COI ]~z i CAPACITOR, fixed: mica dielectric; 3000 uuf £5%; 500 | Oscillator series padder capacitor for | 3K3030222.
vdew; JAN type CM30B302]. 4-8 MC band.
Ci8_______._ .. | CAPACITOR, fixed: paper dielectric; 3000 ppf +20%; | I-f amplifier screen grid bypass | 3DA3-154.
400 vdew; JAN type CN22E302M. capacitor.
GISs ot CAPACITOR, fixed: ceramic dielectric; 4000 puf +50% | External ground connection isolating | 3DA4-114.
—10%; 500 vdew; %'’ dia x ¥¢'’ thk; Sprague part capacitor.
#36C25A1.
&5 ST SN CAPACITOR, fixed: paper dielectric; 10,000 upf +10%; | External antenna loading capacitor_ _| 3DA10-619.
400 vdew; JAN type CN41E103K.
C5, C11, C21, | CAPACITOR, fixed: ceramic dielectric; 10,000 puf | C5: R-f amplifier filament bypass | 3DA10-618.
C24, C34. —20% +10%; 500 vdew; %'’ dia x 34¢’’ thk; Sprague capacitor,

part #36C1B9.

C11: Converter screen grid bypass
capacitor.

C21: Detector-amplifier grid cou-
pling capacitor.




Lt

CAPACITOR, fixed: paper dielectrie; 10,000 puf +209%;
400 vdew; JAN type CN41E103M.

CAPACITOR, fixed: paper dielectrie; 10,000 puf +209%,;
600 vdew; JAN type CN42E103M.

C44, C48, C49___| CAPACITOR, fixed: paper dielectric; 20,000 uuf -+ 20%;

300 vdew; JAN type CN35E203M.

CAPACITOR, fixed: paper dielectric; single sect.; 20,000

(22T~ 1]
puf +209%,; 600 vdew; JAN type CN42E203M.
CdBs i CAPACITOR, fixed: paper dielectric; 47,000 puf +20%;
600 vdew; 146" lg x .400"" dia; Sprague part
#81P47306S3.
C4...__________| CAPACITOR, fixed: paper dielectric; 50,000 uuf --209%;
300 vdew; JAN type CN42E503M.
O10:E20 S 1 CAPACITOR, fixed: paper dielectric; 50,000 uuf +20%:
400 vdew; JAN type CN43E503M.
Gl e CAPACITOR, fixed: paper dielectric; 100,000 puf +20%;
400 vdew; JAN type CN3E104M.
O35 e ov CAPACITOR, fixed: electrolytic; single sect.; 12 uf; 150
vdew; 2/ Ig x %'’ dia; Sprague part #D4558.
C45A, C45B, CAPACITOR, fixed: electrolytic; 4 sect.; seet. #1, 60 uf
C45C, C45D. 150 vdew; sect. #2, 40 uf 150 vdew; sect. #3, 20 uf 150

vdew; sect. #4, 200 pf 10 vdew; 3%’/ lg x 13§’ dia;
Sprague part #D4566.

C24: Audio output grid coupling
capacitor.

C34: R-f amplifier plate load r-f
bypass capacitor.

Converter ave filter capacitor_ ______

Audio output noise bypass capacitor_

C44: I-f amplifier ave filter capacitor_

C48: Bass tone control capacitor.

C49: Voice tone control capacitor.

Detector-amplifier screen bypass
capacitor.

Power line bypass capacitor_________

R-f amplifier ave filter eapacitor_____

C10: R-f amplifier grid circuit by-
pass capacitor.

C29: B— to chassis bypass capacitor_

Filament circuit bypass capacitor____

Low B+ filter capacitor____________

C45A: B+ supply input filter capae-
itor.

C45B and C45D: Filament supply
filter capacitors.

C45C: B+ supply output filter

capacitor.

3DAI10-441.
3DA10-620.

3DA20-192.

3DA20-210.

3DA47-27.

3DA50-364.

3DA50-304.

3DA100-838.
3DB12-48.

3DB200-24.
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Ref. symbol

Name of part and description

Function of part | Signal Corps stock No.

C40A, C40B____

C354A, C35B. .-

C31A, C31B.___

C2A, C2B, C2C,

02D, C2E,
C2F.

CAPACITOR, variable: mica dielectric; compression
type; 2 sect.; sect. #1, 30 puf; sect. #2, 55 puf; %' lg x
234,"" wd x 3¢’’ h o/a; Zenith part/dwg #22G3491.

CAPACITOR, variable: mica dielectric; compression
type; 2 sect.; 55 ppf ea seet.; 34/ lg x 3’ "wdx %" h
o/a; Electro Motive part #DP56208RCVA

CAPACITOR, variable: miea dielectric; compression
type; 2 sect.; 75 puf ea; sect.; %" lg x 235" wd x 3/’ h
o/a; Zenith part/dwg #22G3467.

CAPACITOR, variable: mica dielectric; compression
type; 200 to 750 upuf; 250 vacw; 233" lg x %' wd x
%6’ h approx; Zenith part/dwg #22(13490

CAPACITOR, variable: air dielectric; plate meshing | C2A: Main tuning capacitor,

type; 3 seet.; 15 ppf min, 4447 puf max; 334" lg x
2%6"" wd x 2)4"" h excluding term. bushing; RCC type
#325.

|

3D9055V-21.

C40A: Oscillator trimmer capacitor
for 4-8 MC band.

C40B: Oscillator trimmer capacitor
for 2-4 MC band.

C35A: R-f trimmer capacitor for 4-8
MC band.

C35B: R-f trimmer capacitor for 2-4
MC band.

C31A: Antenna trimmer capacitor !
for MC band.

| C31B: Antenna trimmer capacitor ||
for 2-4 MC band. {

Broadeast oscillator padder capac- | 3D9750V-5.
itor.

3D9055V-20.

3D9075V-49.

r-f \ 3D0444VET.
amplifier grid tuning.
C2B: Main tuning capacitor, r-f
amplifier grid trimmer.
C2C: Main tuning capacitor, con-
verter mixer grid tuning.
C2D: Main tuning capacitor, con-
verter mixer grid trimmer.
C2E: Main tuning capacitor, oscil-
lator tuning.
C2F: Main tuning capacitor, oscil-
lator trimmer.



QRG8=0 Sas T CATCH, fastener: door; gold finish; 3%’’ Ig x !4’/ wd x | Front cover fastener_______________ 6Z1747-65.
112,'" d o/a; Zenith part/dwg #156G3002.

sARlEe . = L Ll CLAMP, electrical: for material 3;’ dia; 2’ lg x 13¢’" wd | Whip antenna mounting clamp______ 272642. 830.
- x %'’ h o/a; Zenith part/dwg #17G3026.
3 = AR 1 CLAMP, electrical: for material 3’ dia; 2’ lg x 13"’ | Whip antenna mounting clamp______ 272642. 829.
- wd x 3’ h o/a; Zenith part/dwg #12G3114.
L8 (e S CLAMP, electrical: pilot light wire leads; for material | Pilot light wire elamp____._________ 272642. 831.
147 dia; 14’7 1g x 1142"" wd x %'’ h o/a; Cinch part
#1065P24-3.
HEHT SIS =L CLIP ASSEMBLY, electrical: 2 clips mtd on phenolic | Holds alinement wrench O 14_______ 27Z2714-4.
board; 214s’’ 1g x 3’/ dia x 172"’ h o/a; Zenith part/dwg
#83G3146.
B e e CLIP ASSEMBLY, electrical: 5 clips mtd on brass | Holder for spare tubes_____________ 272714-3.
bracket; 535’ lg x %'’ wd x '3{¢’' ho/a; Zenith part/dwg
#3G6632.
Qo= o CLIP, electrical: beryllium copper; 3’' lg x 3’ wd; Zenith | Holder for loop extension cable and | 2Z2712.368.
part/dwg #19G3023. suction cups.
(815 o A | CLIP, electrical: beryllium copper; 2%¢’’ lg x ¥’ wd x | Holder for spare fuse box___________| 2Z2712.369.
.0226"’ thk; Zenith part/dwg #19G3024.
O 18 through O | CLIP, electrical: steel; 274" lg x 23" wd x .093’" h; | Coil retaining elips_ _ ______________ 272712.365.
35. Tinnerman type #C3918-012-157.
0:36,0:37 - CLIP, electrical: steel; .450"" lg x .405"" wd x %'’ h; | Coil retaining elips_ - ____________ 272712.366.
Kast Prod Co part #K110.
(B)n e e R CLIP, electrical: for mtg capacitor; steel; 2}4."" ID x | Capacitor retaining elip_ .. _________ 27Z2712.88.
214" wd x %'’ h o/a; }s’’ max jaw opening; Prestole
Corp part #500-625.
Qb8 o CLIP, electrical: bronze, nickel pl; .790"" wd x 274."’ lg x | Holder for spare thermal resistor_____ 272712.248.
194,"" h of/a; %'’ max jaw opening; Prestole Corp part
500-750.
11t A W CLIP, electrical: steel; zine pl; '35’ 1g x '345,’" wd x %'’ | Holder for spare neon glow lamp_____ 272712.324.
dia; %{¢’* max jaw opening; Prestole Corp part #500-375.

€Ll
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Name of part and description

Function of part

Signal Corps stock No,

COIL, RF: rf shunt; single wdg, 2 pie universal wnd;
unshielded; %4’/ Ig x %4'" dia; Zenith part/dwg #20G3014.

COIL, RF: ant.; single wdg, universal wnd; unshielded;
untapped; 13" lg x 3%’ dia Zenith part/dwg
#20G3016.

COIL, RF: ant.; single wdg universal wnd; unshielded;
17.8 me; %'’ lg x 2%’ dia; Zenith part/dwg #3G6534.

COIL, RF: ant.; single wdg, universal wnd; unshielded;
15.2 me; '’ lg x '}42"’ dia; Zenith part/dwg #5G6535.

COIL, RF: ant.; single wdg, universal wnd; unshielded;
11.8 me; untapped; %'’ lg x '}42"" dia; Zenith part/dwg
#SG65386.

COIL, RF: ant.; single wdg, spaced solenoid wnd; un-
shielded 4-8 me; untapped; %"’ Ig x 7'’ dia; Zenith
part/dwg #8G6546.

COIL, RF: single wdg, universal wnd; unshielded, 9.6 me;
e’ lg x 1342"" dia; Zenith part/dwg #5G6533.

COIL, RF: single wdg, universal wnd; unshielded; 11.8
me; ¥6’’ 1g x %' dia; Zenith part/dwg #3G6532.

COIL, RF: ant.; single wdg, single solenoid wnd; un-
shielded 2-4 me; %'’ lg x 134y’ diaj Zenith part/dwg
#3G6538.

COIL, RF: single wdg, single layer wnd; unshielded; 15.2
me untapped; %' lg x %' dia; Zenith part/dwg
#3G6531.

COIL, RF: single wdg, universal wnd; unshielded; 17.8
me; untapped; ¥’ lg x '}42"' dia; Zenith part/dwg
#3G6530.

Converter mixer grid load on 31, 25,
19, and 16 M bands.

Antenna loading coil for broadecast
band.

Antenna coil for 16 M band

Antenna eoil for 19 M band

Antenna coil for 25 M band

Antenna coil for 4-8 me band

R-f coil for 31 M band

R-f coil for 25 M band_____________

L6: Antenna coil for 2-4 MC band.__
L13: R-f coil for 2-4 MC band

R-f coil for 19 M band

R-f coil for 16 M band

3C1084D-9.

3C1084D-10.

3C1084D-11.
3C1084D-12.

3C1084D-13.

3CH84D-14.

3C1084D-15.
3C1084D-16.

3C1084D-17.

3C1084D-18.

3C1084D-19.
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COIL, RF: single wdg, spaced solenoid wnd; unshielded;
4-8 me; untapped; 2%4"" Ig x %'’ dia; Zenith part/dwg
#5G6539.

COIL, RF: ant.; single wdg, universal wnd; unshielded;
9.6 mc; untapped; %.’" Ig x 3’/ dia; part/dwg #5G6537.

COIL, RF: choke; single wdg, close solenoid wnd; un-
shielded; untapped; %'’ lg x %.'" dia; Zenith part/dwg
#20G3015.

COIL, RF: osc; single wdg, universal wnd; unshielded;
9.6 me; M6’ g x 132" dia; Zenith part/dwg #5G6533.

COIL, RF: osc; single wdg, solenoid wnd; unshielded;
15.2 me; untapped; %'’ lg x %'’ dia; Zenith part/dwg
#SG6541.

COIL, RF: osc; single wdg, universal wnd; unshielded;
11.8 me; untapped; %4’ Ig x 1142”7 dia; Zenith part/dwg
#3G6542.

COIL, RF: osc; single wdg, universal wnd; unshielded;
9.6 me; untapped; 34’/ lg x 2344’ dia; Zenith part/dwg
#3G6543.

CONNECTOR, adapter: male 1 end, female other end;
2 split round male cont (continental .type prongs);
straight type; 1232 Ig x 1%’/ dia o/a; Wood Elec part
#2064.

CONNECTOR, adapter: male 1 end female other end;
2 split male cont (English type prongs); straight type;
1'%2"" 1g x 1%’ dia o/a; Wood Elec part #2073.

CONNECTOR, ADAPTER: female American 1 end,
Ediswan male cont other end; 114’/ dia x %4'" o/a; Wood
Elec part #2089.

CONNECTOR, plug: 3 round pol male cont; straight
type 1’ Ig x %"’ wd x %'’ d o/a; Alcon Metal Prod

part #18-1011.

R-f coil for 48 MCband___________

Antenna coil for 31 M band___ _____

Oscillator grid r-f choke____________

Oseillator coil for 16 M band________

Oscillator coil for 19 M band________
Oscillator coil for 25 M band________
Oscillator coil for 31 M band_ __ ____

Adapts line plug to foreign receptacle_

Adapts line plug to foreign receptacle_
Adapts lineplug to foreign.receptacle_

P1: Loop antenna plug_____________
P8: Loop antenna extension cable

plug.

3C1084D-20.

3C1084D-21.

3C339-27.

3C1081-7B.

3C1081-7C.

3C1081-7D.

3CI1081-7E.

27Z303-2.

2Z303-1.

62111,

27Z3023-106.
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Ref. symbol Name of part and description Funection of part

Signal Corps stock No.

PR e e CONNECTOR, plug: 4 round pol male cont; straight | Battery connector plug_____________
----- type; %' Ig x 1" dia o/a; u/w cable W4; Zenith part/dwg
#58G3014.
P11, P12, P13___| CONNECTOR, plug: 7 round male cont; straight type; | Battery connector plugs_.._________
: 17" Ig x %' dia; Cinch type 54B11731.
P3, P6, P7__ - CONNECTOR, plug: 8 round male cont; straight type; | Battery connector plugs.___________

.656"" Ig x ¢}%4'" dia; Cinch part #54B17722.
Pd oo El CONNECTOR, plug: 8 round male cont; straight type;
"""" .656"" Ig x ®%,"’ dia o/a; Cinch part #54B17723.

Battery connector plug

gt S CONNECTOR, plug: 2 flat male cont; straight; Y shape; | A-clineplug______________________
1% Ig x %s’" wd x 1}4s’’ h exeluding term.; u/w cable
W2; Snap-It Elec Devices per Zenith part/dwg
#58G3022.
i e e CONNECTOR, receptacle: 2 round pol female cont; | Connector for power supply adapter
straight type; 17%6’" Ig x 1’ wd x %’/ d excluding cont; Z1.
Zenith part/dwg #78G3022.
T e CONNECTOR, receptacle: 2 round pol male cont; | Male base plug on power supply
straight type; '%i6'’ Ig x 14s’’ wd x 4"’ thk excluding adapter Z1.
cont; Zenith part/dwg £58G3012.
+ el SRy CONNECTOR, receptacle: 3 round female cont; straight

Receptacle for loop antenna exten-
type; 1% 1g x %"’ wd x %4’ thk excluding cont; sion cable.
Zenith part/dwg #78G3024,

T M R A P COVER ASSEMBLY, protective: for electrical com-

ponents in tuning sect.; aluminum; 73" lg x 41844’ assembly.
wd x 3%’ dia ofa; Zenith part/dwg #3G6625.
1, h I O LT COVER, dial: polystyrene; 16%'/ 1g x 7%’ wd x 1134,'' | Decorative cover fordial___________

d ofa; depressed lettering on 7 band indieator button
openings; Zenith part/dwg #57G3132.

2Z3024-119

273027-52.

273028-88.

273028-89.

27Z3022-194,

27Z3056-13.

273022-187

27Z3064-158.

Protective cover for r-f tuning | 2Z3351-529.

273351-527.
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B COVER, battery box: retains batteries in case; brass; | Battery retainer for Batteries BA— | 2Z3351-575.
1%’ lg x 14"’ dia; Zenith part/dwg #SG6942. 30/U.

N s 8 omicts i il COVER, electrical switeh: voltage designation plate; | Voltage designation plate.__________ 273351-528.
aluminum; marked, top to bottom 110V. AC-DC.,
220V, D. C, 220V. A. C.; 13’/ Ig x 1%:"" wd x .022"

thk o/a; Zenith part/dwg #57G3138.

OG- O18 - CUP, suction: to allow distant mtg of loop ant.; rubber; | Suction cups for remote loop mount- | 2Z3590-8.
1’ dia tapered to %:'’ dia; Zenith part/dwg #SG6619. ing.

0 P DIAL. CORD AND EYELET ASSEMBLY: tuning | Tuning capacitor drive device_______ 273765-21.
gang capacitor; nylon, blk; 13’/ g w/two #934 American
brass eyelets; Zenith part/dwg #3G6616.

OB5 s Res e DIAL CORD AND EYELET ASSEMBLY: used to ro- | Dial drivedeviee__________________ 2Z3765-20.
tate dial pointer; nylon; 16" lg w/two #934 American
brass eyelets; Zenith part/dwg #SG6617.

A DIAL, scale: indicator of freq; 8%s’’ 1g x 53%6’’ wd; Ze- | Frequency dialscale_______________ 273723-432.
nith part/dwg #26G3004.

012, 013.______ FASTENER, snap: for loop ant.; brass nickel pl; %'’ dia | Electrical connectors for remote loop | 6Z3810—4.8.
hole; %4’ h x 2%4’’ dia o/a; United Carr part #B—S- operation.
12302.

] oty el a it FUSE, cartridge: 3{s amp 250 v; 134’/ Ig x %4’ dia; Littel- | Receiver protection________________ 372592-1.
fuse type #3AG.

JeadocEat T FUSEHOLDER: extractor post type; for single 3AG | Holds fuse________________________ 373282-11.22.
fuse; 2.219"/ Ig x .719’/ dia o/a; Littelfuse type #34005—
45.

044 through 049 GROMMET: rubber; blk; round; %'’ OD x ¥¢'’ ID x %’’ | 044 through 046: Tuning capacitor | 6Z4911E.
thk; Reliable Rubber type #8051. shock mounting. 047 through

049: Speaker shock mounting.

042, 043 ______ GROMMET: nylon-molded; blk; 2 piece circular shape; | A-c line cord strain relief___________ 6Z4865—4.
.468’" dia x .375"' lg o/a; Heyman Mfg Co part #3-P—
HYCO.




Ref. symbol Name of part and description Function of part Sigpal Corps stock No.
(0] 31} St e HANDLE, cabinet: polystyrene; brown: U shape; 5" g x | Cabinet carrying handle____________ 67Z5042-3.
2%6’" h x %'’ d ofa; Beco Plasties Co part #1000.
e e e A HOLDER, battery: accom six 1% v dry batteries; bake- | Battery holder for Batteries BA- | 3D2190-10.
lite; 1521s"" Ig x 1135,"' dia ofa; Zenith part/dwg SG6943. 30/U.
(DY W . INDICATOR,frequencychannel: mechanicallyoperated; | Dialpointer______________________ 2C1582-30.

pointer w/disk;.friction mtd; split hub %"’ Ig x .251'/
ID; 4" 1g x 136’/ dia x '%2"" h o/a; J H Winn part #3441.
JAT o e - INSERT, electrical connector: connects revr for battery | Connector for battery cable.________ 27.5400-77.
use; 4 round female cont; round phenolic; %4’/ dia x
7s'" d o/a; Zenith part/dwg #78G3025.

B3 Bd - INSULATION; sleeving electrical: rigid; vinylite; 1%.’’ | Base insulation for whip antenna____| 3G2253-1.2.
ID x %.4"" wall thk x 3¢’ 1g; Zenith part/dwg #199G3027.

B2 Bmia Lo INSULATOR, bushing: round shank; phenolic; natural; | Insulate resistor in power supply | 3G100-305.
3¢’ dia x .035"" x .172" x .281’' o/a; Zenith part/dwg adapter Z1.
#93G3105.

E21

____________ INSULATOR, bushing: round shank; phenolic; brown; | Insulating washer for headset jack___| 3G100-306.
352" lg x %'’ dia; 254"’ dia mtg hole; Switcheraft Inc
part #M-108.

____________ INSULATOR, plate: bakelite; round diamond shape; | Insulator for electrolytic capacitor | 3G320-367.
2%6"" lg x 1'74"" wd x Y¢'' thk; Zenith part/dwg C45.

= #78G3021.
;} B JACK, telephone: for 2 cond plug; JAN type JJ-034____| Headsetjack______________________ 275598A-89.
L8 1 (0 L R KNOB: round tentite brown; for %4’/ dia shaft; w/o mark- | O3: Tuning knob__________________ 27.5822-797.
ings; w/%'’ dia gold disk; '%¢'’ lg: x 1%4¢'’ dia; Zenith | O4: Volume control knob.
part/dwg #46G3013.

05 through O11_| KNOB: rect; brown; for %'’ dia shaft; w/o markings; | Band selector knobs__ ____.________ 275822-798
13" 1g x V%o’ wd X %6’ h; Zenith part/dwg #46G3012. /
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R5,R37________

LAMP, glow: 105-120 v, 45 w, .003 amp; miniature | On-off indieator___________________

bayonet base; 1%’ h o/a; GE type #NE-51.

LATCH, fastener: back door latch; steel; cad pl; 13¢ lg

x 1’7 wd o/a; Amer Cabt Hdwe part #3675.

LATCH, fastener: door fastener; gold finish; 4’ Ig x
117" wd x 1%,/ d; Zenith part/dwg #156G3001.

LIGHT, panel: for miniature bayonet base; 1’ Ig x
29¢4"" dia; Zenith part/dwg #78G3026.

LOUDSPEAKER, dynamie: 5%’ dia cone; PM field;
Zenith part/dwg #5G6612.

NUT, plain: knurled; brass; #6-32 thd; class 2 fit; %’/
dia x %'’ 1g; Zenith part/dwg #54G3064.

NUT, plain: knurled; brass; loop mtg; #10-32 thd; NCT
class 2 fit; 5’/ dia x 3%’ Ig; Zenith part/dwg #54G3065.

PAD, silencing: felt; blk; 7 rect slots; 415" lgx 1’ wd x
4e'" thk; Zenith part/dwg #83G3134.

PULLEY, single groove: for rotating dial pointer;
w/shaft; 114s'" lg x .250"" dia; Zenith part/dwg
#5G6644.

RECTIFIER, metallic: selenium; input 117 v ac, single
ph; output 130 v de, 100 ma, half wave; 1" Ig x 1%’
wd x 1135,"' d; Sarkes Tarzian Co part #25R-641-RV M.

RECTIFIER, metallie: selenium; input 117 v ae, single
ph; output 130 v de, 75 ma, half wave; 1’' 1g x 12" wd
x 1’ h; Sarkes Tarzian Co part #2SR-2HI1-RVM.

RESISTOR, fired: comp; 4.7 ohms +10%; 1 w; 3%,/
lg x %2/’ dia; AB type #GB-47G1.

RESISTOR, fixed: comp; 47 ohms +10%; % w; JAN
type RC20BF470K.

RESISTOR, fixed: comp; 100 ohms +10%; % w; JAN
type RC20BF101 K.

Bagk doordatehs " —e et o o tan
(Bloor fastener: -~ 1=
Socket and bracket for glow lamp___
Tondapeaker . o
Loop mountingnut________________
Loop mountingnut________________
Cushions and silences bandswitch

knobs.
Dial pointerpulley. - ______________

A-¢ rectifier in receiver_____________

A-c rectifier in power supply adapter
Z1.

Parasitic suppressor for 2- to 4-me
and. 4- to 8-mc bands.

Parasitic suppressor for mixer grid
on 2- to 4-me band.

R5: Converter filament shunt.

R37: Battery surge limiting resistor.

275991-327.
6C43-190.
61.3406-32-10K.
6L3410-32K1.
6Z7475.

277334-15.

3H4860-251.

3H4860-252.

3Z5994GT7-5.
3RC20BF470K.

3RC20BF101K.
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Ref. symbol Name of part and deseription Function of part Signal Corps stock No.
PR, i i RESISTOR, fixed: comp; 120 ohms +10%; ¥ w; JAN | I-f amplifier filament shunt_.________ 3RC20BF121K.
type RC20BF121K.
S R RESISTOR, fixed: WW; 130 ohms +5%; 4.5 w; 1’ Ig x | Rectifier surge limiter______________ 3Z6013-21.
1%,/ OD; Ohmite part #1 W30J131.
g 5 et | RESISTOR, fixed: comp; 150 ohms £10%; ¢ w; JAN | R-f amplifier and detector-amplifier | 3RC20BF151K.
type RC20BF151K. filament shunt.
B2 - s RESISTOR, fixed: comp; 270 ohms +10%; % w; JAN | Audio output amplifier filament bal- | 3RC20BF271K.
type RC20BF271K. ancer.
iGN ST RESISTOR, fixed: comp; 560 ohms +10%; % w; JAN | B+ supply filter_ _________________ 3RC20BF561K.
type RC20BF561K.
R38A, R38B____| RESISTOR, fixed: WW; 2 sect.; 620 ohms and 1200 | Voltage dropping resistor in power | 3Z6062-20.
ohms; +10%; ea sect.; 2’” Ig x %'* OD; Ohmite part supply adapter Z1.
#35060.
Ryp2 % N RESISTOR, fixed: WW; 680 ohms +5%; 4.5 w; 1’ Ig x | Filament supplyitter: - T - 3Z6068-22.
136" OD; Ohmite part #1N30J681.
Ri12.___________| RESISTOR, fixed: comp; 1000 ohms +10%; % w; JAN | I-f amplifier plate decoupling_______ 3RC20BF102K.
type RC20BF102K.
R32.___________| RESISTOR, fixed: comp; 1500 ohms +109: % w; JAN | Tone control resistor_______________ 3RC20BF152K.
type RC20BF152K. -
I Y T AT RESISTOR, fixed: comp; 2200 ohms +10%; % w; JAN | Antenna impedance-matching resis- | 3RC20BF222K.
type RC20BF222K. tor.
21 D N RESISTOR, fixed: comp; 3300 ohms +10%; % w; JAN | Low B+ supply filter resistor_______ 3RC20BF332K.
type RC20BF332K.
T e e RESISTOR, fixed: comp; 15,000 ohms +10%; % w; JAN | R-f amplifier plate damping resistor..| 3RC20BF153K.
tvpe RC20BF153K.
RS e T el RESISTOR, fixed: comp; 18,000 ohms +10%; % w; | Tone control resistor_..____________ 3RC20BF183K.

JAN type RC20BF183K.




R3boce - o = RESISTOR, fixed: comp; 27,000 ohms +10%; } w; | Tone control resistor_______________ 3RC20BF273K.

JAN type RC20BF273K.
RESISTOR, fixed: comp; 68,000 ohms +10%; ¥ w; JAN | Converter screen dropping resistor._.| 3RC20BF683K.

type RC20BF683K.

R6, R31, R33.__| RESISTOR, fixed: comp; 100,000 ohms +10%; } W; | R6: Oscillator grid leak resistor_____ 3RC20BF104K.
JAN type RC20BF104K. R31: Glow lamp current limiting
. resistor.
R33: Tone control resistor.
B2 RESISTOR, fixed: comp; 220,000 ohms +10%; ¥ w; | B+ supply bleeder resistor_________ 3RC20BF224K.
JAN type RC20BF224K.,
= R0 e RESISTOR, fixed: comp; 330,000 ohms +10%; % w; | B— to chassis isolation resistor__.___ 3RC20BF334K.
pz JAN type RC20BF334K.
R2, R16, R20, | RESISTOR, fixed: comp; 1 meg +10%; ¥ w; JAN type | R2: R-f amplifier grid return________ 3RC20BF105K.
R22, R26. RC20BF105K. R16: Detector-amplifier diode load
resistor.
R20: Audio output grid return.
R22: Detector-amplifier plate load
resistor.
R26: Mixer grid return.
RO, R15._______ RESISTOR, fixed: comp; 2.2 meg +10%; % w; JAN | R9: Ave network bleeder resistor- .| 3RC20BF225K.
type RC20BF225K. R15: Ave network voltage-divider
resistor.
HidaR2j-2o RESISTOR, fixed: comp; 4.7 meg +10%; ¥ w; JAN | R14: Avec network voltage-divider | 3RC20BF475K.
type RC20BE475K. resistor.
L R21: Detector-amplifier screen drop-
ping resistor.
Ri0-— = "< o) RESISTOR, fixed: comp; 5.6 meg +10%; % w; JAN | Ave network bleeder resistor________ 3RC20BF565K.
type RC20BF565K.
RI9,/RA9: S p 50 RESISTOR, fixed: comp; 10 meg +10%; ¥% w; JAN | Ave network voltage-divider resis- | 3RC20BF106K.
type RC20BF106K. tors.
Rigion-commeas RESISTOR, fixed: comp; 15 meg £10%; % w; JAN | Detector-amplifier grid return_____._ 3RC20BF156K.

1zt

type RC20BF156K.



s Ref. symbol Name of part and description Function of part Signal Corps stock No.
TR b SR RESISTOR, terminal: glass 9 pin miniature base; 2%’ | Filament circuit current regulator___| 3Z6925-13.
lg o/a; Amperex type # MJO51T.
1 i e RESISTOR, variable: comp; 1 meg +30%; % w; DPST | R17: Volume control____.__________ | 3Z7499-1.169.
sw, 3 amp, 125 v; %" Ig x 12%2"" d o/a; CTS part | S3: On-off switeh.
SL-7838.
077 Pl EA RETAINER, electron tube: SS designed to accom 7 to 9 | Thermal resistor retainer_ __________ 277780-113.

pin minature tube;.1695" dia hole in elip for locking on
post; Times Facsimile type #1 HAT.

TR e mor SCREW, thumb: round knurled head; 4-40-%'' lg thd | Position lock for voltage selector | 6L17104-14.8K.
class 2 fit; %6’" h x 3{s’’ wd; Zenith part/dwg #112G3021. switch on power supply adapter
Z1.
O M S SHAFT, tuning: steel; cad pl; 1 end slotted ¥4’ wd x | Tuning capacitor drive shaft________ 27.8203-746.

334,’" d on slotted end shaft knurled 2%’/ lg 14’ radius
groove 1%.'’ from slotted end; 1% lg x %'’ dia;
Zenith part/dwg #76G3034.

075, 076, 077___)| SHELL, electrical connector: brass; 4 erimp type mtg | Battery socket shells_______ 27327667,
lugs; .640" 1g x .625"' OD; Cinch part #4754.

072, 073, 074__.| SHELL, electrical connector: steel; ead pl; eylindrical; | Battery socket shells_______________ 27Z8276-105.
%’ 1g x 1”” dia; Cineh type #16B11695-P88.

Bl ot e | SHELL, electrical connector: steel; ead pl; eylindrical; | Battery socketshell _______ 27.8276-106.
5354’ 1g x 5%,'’ dia; Cinch type #7059.

PIRV o SHELL, electrical connector: med screw base; 2 female | Adapts line plug to foreign receptacle_| 6Z7560-9.

parallel cont; straight type 13s'' dia x 1%."" 1g ofa;
‘Wood elec type #2053.
E5 through E9__| SHIELD, electron tube: cylindrical; locking type; JAN | Tubeshields_ . ___________________ 27.8304.276.
type TS102U002.
XVI through | SOCKET, electron tube: 7 miniature cont; 1 piece saddle | Tubesockets______________________
XV5 mtg; JAN type TS102P01.

2Z8677.94
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§2A, 2B, S2C,
$2D.

SOCKET, electron tube: 9 miniature cont; 1 piece saddle | Tube socket for thermal resistor RT1_| 2Z8679.30.

mtg; JAN type TS103P01.
SPRING, dial cord tension: music wire; #24 AWG;
25¢2"" 1g x 1354’/ dia; Y4s’’ gap at both ends; Zenith part/
dwg #80G3075.

STUD, threaded: SS; external thd %" OD; 32 thd per

in. NC class 2 fit; %'’ lg; 2%’ Ig o/a; Times Facsimile
Corp part #25.

SWITCH ASSEMBLY: 4 sw; slide; 476’ g x %2 wd x

1%2"’ d; Muter part #10672.

S14A, 81B, 81D, | SWITCH, push: band sw; 7 units; unit #1, 13 stator cont;

S1E, S1F, 81G.

unit #2, #3, #4 16 stator cont; unit #5, #6, 23 stator cont;
unit #7, 19 stator cont; locking action; 2%'’ lg x 1%."’
wd x 5214, h; Oak part #50716-130.

SWITCH, slide: ac battery change-over sw; TPDT; 125 v
5 amp; 1% lg x '%2"° wd x 13%.’’ h excluding term.;
Stackpole part #556.

SWITCH, slide: voltage adapter; 3 position; 125 v .75
amp; 134" lg x %, wd x .47875'' h excluding term.;
Stackpole part #S87.

TERMINAL BOARD: wiring; 1 solder lug term.; w/o
barriers; 1’/ Ig x %'’ wdx %'’ d; Cinch part #18A—-18070.

TERMINAL BOARD: wiring; 2 solder lug term.; w/o
barrier; 134’/ lg x 214."" wd x %'’ d; Zenith part/dwg
#83G3143.

TERMINAL BOARD: wiring; 3 solder lug term.; w/o
barriers; 1%’ g x 2142’ wd x %4/’ thk; Alcon Metal Corp
part #T—4-1162XXV.

TERMINAL BOARD: ant. connector; 3 term.; 2 solder
lug; 1 pin jack; w/o barriers; 12%."" 1g x %'’ wd x 214"’

thk; Zenith part/dwg #83G3124.

Dial card tension springs

Mounting stud for thermal resistor
clamp.

Tone control selector

Band selector

Power line-battery change-over
switch.

Power supply
selector switch.

adapter voltage

Wiring terminal

Wiringdesminalto oo o e 0

Wiring terminal

Antenna connector

2Z8878-97

277259-148.

3Z9903A-34.1.

3Z9824-60.6.

3Z9835-1.7.

3Z9835-1.6.

3Z770-1.41.

3Z770-2.155.

3Z770-3.97.

3Z770-3.98.
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Rel. symbol

Name of part and description

Function of part

Signal Corps stock No.

TERMINAL BOARD: wiring; 4 solder lug term.; w/o
barriers; 1%’/ lg x 242" wd x %'’ thk; Zenith part/dwg
#83G3129.

TERMINAL BOARD: rf; 5 solder lug term.; w/o bar-
riers; 2279 lg x 1%/ wd x ¢’ thk; Zenith part/dwg
#SG6607.

TOOL, ALINEMENT: nylon; ¥%.’"" thk x %'’ wd, metal
nib sedr 1 end; etr portion fluted; 5’ Ig x Y'’ dia;
Zenith part/dwg #68G3012.

TRANSFORMER, AF: plate coupling type; pri 8000
ohms impedance; seed 3.2 ochms impedance; 7 ma dc;
open steel frame; silicon steel core; 2%’ lg x 1%’ wd x
1%’" h o/a; Zenith part/dwg #95G3036.

TRANSFORMER, IF: 455 ke peak freq; output; shielded;
136’ lg x 13’ wd x 2%s’’ h o/a; Rollan Flec part
#0-5096.

TRANSFORMER, IF: 455 ke peak freq; input; shielded;
136’ lg x 136’ wd x 2%s’’ h o/a; Rollan Elec part
#0-5095.

TRANSFORMER, RF: 2 wdg, universal wnd; pri 177.5

uh at 1000 cye; seed 179.6 uh at 1000 cyc; pri 91 turns,
#36 AWG single celanese E coprer wire; seed 95 turns,
T strand #41 AWG single celanese E copper wire; pri .7

Wiring terminal_ ____ . __________

R-f terminal board . _ _ _____________

Abnement tool-- o ooo- oo oo

Couples audio from audio output
stage to loudspeaker,

Second i-f transformer. . . __._._____

First i-f transformer__ _____________

R-f coil assembly for broadeast band_

3Z770-4.169.

3Z770-5.79.

6Q336—1.

279632.756.

279632.757.

279631.486.

279625.65.

ohm seed .013 ohm de resistance; untuned; untapped;
unshielded; %4/’ lg x 5%4'' dia; Zenith part/dwg
_ #3G6529. :
= e TRANSFORMER, RF: 4 wdg; L1 pri universal wnd;
L2 secd universal wndj; L3 pri solenoid wnd; L4 seed

Oscillator coil assembly_____-______ 27.9626.66.
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L18A, L18B

L19A, L19B_____

spaced solenoid wnd; L1 pri 47.7 uh at 1000 cye; L2
secd 97.5 uh at 1000 cyc; L3 pri 1.2 uh at 1000 cyc;
L4 secd 4 uh at 1000 eye; L1 pri 50 turns, 3 strand #41
AWG single celanese E copper wire; L2 secd 72 turns,
“3 strand #41 AWG single celanese E copper wire; L3
pri 5% turns, #38 AWG single celanese E wire; L4 secd

6 turns, #22 AWG plastic E copper wire; pri 3.2 ohms

secd 8.2 chms de resistance; untuned; untapped; un-

shielded; 2}4’" lg x %'’ dia; Zenith part/dwg #5G6528.
TRANSFORMER, RF: 2 wdg, close solenoid wnd; pri
2.8 uh at 1000 cyce; secd 4.7 uh at 1000 cye; pri 18
turns, #26 AWG copper wire; seed 15} turns, #36
AWG copper wire; pri .084 ohm, seed .809 ohm de¢
resistance; 4-8 mec freq range; untapped; unshielded;
254" 1g x 2%."’ dia; Zenith part/dwg #3G6544.
TRANSFORMER, RF: 2 wdg, close solenoid wnd; pri
10 uh at 1000 cye; seed 3.7 uh at 1000 cyc; pri 31
turns, #30 AWG copper wire; seed 144 turns, #36
AWG copper wire; pri .362 ohm, seed .717 ohm de
resistance; 2-4 me freq range; untapped; unshielded;
252" lg x 2%/’ dia; Zenith part/dwg #5G6545.

TUBE, electron: type 1U4

TUBE, electron:
TUBE, electron:

VB Relectrans Stppe aVde L teon mEah vy B LRl s b
WASHER, key: steel; cad pl; .335"" OD x .025"" thk x

Oscillator coil assembly for 4-8 MC
band.

Oscillator coil assembly for 2-4 MC
band.

Vol B-framphfier- o= o L. oo
V3: I-f amplifier.
Detector-amplifier and ave. ________
Audio output
Shaft retainers

279626.67.

279626.68.

2J1U4.

2J1L6.
2J1U5.
2J3VA4.
27Z7858-154.

.145’" ID; Zenith part/dwg #188G3022.
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