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FOR U. S. ARMY AIR FORCE PERSONNEL

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

1. Station and organizarion.

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

. Date and nature of failure.
. Airplane model and serial number.

Remedy used or proposed to prevent recurrence.

A v oA oW

Handbook errors or inadequacies, if applicable.

FOR U. S. NAVY AIR PERSONNEL

Report of failure of any part of this equipment during its guaranteed life shall be
made on Nav SandA Form 309 “Stub Requisition and Repoft of Unsatisfactory,
Defective or Damaged Class 16 Material”, or a report in similar form, and for-
warded in accordance with the latest instructions of the Bureau of Aeronautics.
Such reports of failure shall include:

1. Reporting Activity
Nameplate data

. Date placed in service
Part which failed

. Nature and cause of failure

A v oA ow N

Remedy used or proposed to prevent recurrence

FOR NAVY SHIPSHORE PERSONNEL

“Report of failure of any part of this equipment, during its service life, shall be
made to the Bureau of Ships in accordance with current instructions. The report
shall cover all details of the failure and give the date of installation of the equip-
ment. For procedure in reporting failures see Chapter 57 of the ‘Bureau of Ships
Manual’, or superseding instructions.”

FOR BRITISH PERSONNEL

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

RESTRICTED
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DESTRUCTION OF
ABANDONED MATERIEL IN THE COMBAT ZONE

In case it should become necessary to prevent the capture of this equipment and
when ordered to do so,

DESTROY IT SO THAT NO PART OF IT CAN
BE SALVAGED, RECOGNIZED OR USED BY

THE ENEMY. BURN ALL PAPERS AND BOOKS.
Means:

1. Explosives, when provided.

Hammers, axes, sledges or whatever heavy object is readily available.
Burning by means of incendiaries such as gasoline, oil, paper or wood.
Grenades and shots from available arms.

Where possible, and when time permits, bury all debris or dispose of it
in streams or other bodies of water.

ok W N

Procedure:

1. Obliterate all identif):ing marks. Destroy nameplates and circuit labels.
2. Demolish all papels, castings, switch and instrument boards.

3. Destroy all controls, switches, relays, connections and meters.

4

. Rip out all wiring in electrical equipment. Smash gas, oil, and water cool-
ing systems in gas-engine generators, etc.

5. Smash every electrical or mechanical part whether rotating, moving or
fixed.

6. Break upall operating instruments such as keys, phones, microphones, etc.
7. Destroy all classes of carrying cases, straps, containers, etc.

SAFETY NOTICE

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH VOLT-
AGES WHICH ARE DANGEROUS TO LIFE. OPERATING PERSONNEL
MUST AT ALL TIMES OBSERVE ALL SAFETY PRECAUTIONS. DO NOT
CHANGE TUBES OR MAKE ADJUSTMENTS INSIDE EQUIPMENT WITH
HIGH VOLTAGE SUPPLY ON. DO NOT DEPEND UPON DOOR SWITCHES
OR INTERLOCKS FOR PROTECTION BUT ALWAYS SHUT DOWN
MOTOR GENERATORS OR OTHER POWER EQUIPMENT. UNDER CER-
TAIN CONDITIONS DANGEROUS POTENTIALS MAY EXIST IN CIR-
CUITS WITH POWER CONTROL IN THE “OFF” POSITION DUE TO
CHARGES RETAINED BY CAPACITORS, ETC. TO AVOID CASUALTIES
ALWAYS DISCHARGE AND GROUND CIRCUITS PRIOR TO TOUCH-
ING THEM.

THE ATTENTION OF OFFICERS AND OPERATING PERSONNEL IS
DIRECTED TO BUREAU OF SHIPS MANUAL OF ENGINEERING INSTRUC-
TIONS, CHAPTER 31 (MIMEOGRAPHED FORM) OR SUBSEQUENT RE-
VISIONS THEREOF, ON THE SUBJECT OF RADIO-SAFETY PRECAU-
TIONS TO BE OBSERVED.
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GUARANTEE

This equipment, including all parts and spare parts, except vacuum tubes, is
guaranteed for a period of ONE YEAR with the understanding that, as a con-
dition of this contract, all items found to be defective as to design, material,
workmanship or manufacture will be replaced without delay and at no expense
to the Government; provided that such guarantee and agreement will not obli-
gate the contractor to make replacement of defective material unless the failure
exclusive of normal expected shelf life deterioration, occurs within a period of
ONE YEAR from the date of delivery of the equipment to an acceptance by the
Government, and provided further, that if any part or parts fail or are found
defective to the extent of ten per cent (10%) or more of the total number of
similar units furnished under the contract (exclusive of spares), such part or
parts, whether supplied in the equipment or as spares, will be conclusively pre-
sumed to be of defective design, and as a condition of contract subject to one
hundred per cent (100%) replacement by suitable redesigned units.

Failure due to poor workmanship, while not necessarily indicating poor design,
-will be considered in the same category as failure due to poor design. Redesigned
replacements which will assure proper operation of the equipment shall be
supplied promptly, transportation paid, to the Naval activity using such equip-
ment, upon receipt of proper notice and without cost to the Government.

All such defective parts will be subject to ultimate return to the contractor.

In view of the fact that normal activities of the Naval service may result in the
use of equipment in such remote portions of the world or under such conditions

as to preclude the return of the defective item or unit prior to replacement without
jeopardizing the integrity of Naval operations or communications, the exigencies
of the service therefore may necessitate expenditious repair of such item or unit in
order to prevent extended interruption of operations or communications. In such
cases the return of the defective item or unit for examination by the contractor
prior to replacement will not be required. The report of a responsible authority,
including details of the conditions surrounding the failure, will be acceptable
for effective adjustment under the provisions of this contractual guarantee.

The above period of ONE YEAR will not include any portion of the time that
the equipment fails to give satisfactory performance due to defective items and
the necessity for replacement thereof. All replacement parts will be guaranteed
to give ONE YEAR of satisfactory service.

RESTRICTED
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TUNING UNIT
TN-4A/APR-1

=k
=z
=0
oI
z
gz
’_
-

TUNING UNIT
TN-2/APR-1

TUNING UNIT
TN-1/APR-1

AMPLIFIER STRIP
AM-12 /APR-1
AND
RECTIFIER
PP-10/APR-1

Figure 1-1. Radio Receiving Equipment AN/APR-1 and AN/SPR-1 with Tuning Units.
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1. GENERAL.

Radio

Receiving Equipment

RESTRICTED
AN-16-30APR-1-3
NAVSHIPS 900, 483A

2. FREQUENCY RANGE.

The frequency range of the equipment is from 38

AN/APR-1 or

Section |
Paragraphs 1-3

AN/SPR-1 is a search receiver designed to measure
the frequency of radar or radio signals within its fre-
quency range. It is a superheterodyne type of receiver,
complete in itself, but may be used with associated
equipment. (Figs. 1-1, 1-2 and 1-6.)

NOTE:

Radio Receiving Equipment AN[APR-1 (Air-
borne) and AN[SPR-1 (Shipborne) are identical
except for antennae, varying in operation and in-
stallation depending upon whether the unit is in-

stalled on an aircraft or ship.

3. EQUIPMENT SUPPLIED.

to 3200 megacycles. This range is covered in four

bands by means of four separate tuners as follows:
Tuning Unit TN-1/APR-1

38-95 MC

Tuning Unit TN-2/APR-1

76-300 MC

Tuning Unit TN-3/APR-1

300-1000 MC

Tuning Unit TN-4A/APR-1

tuners.

2. RADIO RECEIVING EQUIPMENT AN/APR-1 (Airborne).

1000-3200 MC

NOTE:
Throughout the text, description of the electrical
and mechanical characteristics apply to the above

Quantity Navy Overall Numerical Series
per Name of Unit Type Dimensions Weight of Reference
Equipment Designation (In Inches) Symbols
1 Amplifier Strip AM-12/APR-1 | 4% x 9% x 1154, 3 lbs. 12 oz. 100-199
1 Rectifier PP-10/APR-1 5346 x T4 x 9134¢ 18 lbs. 3 oz. 200-299
1 Chassis Base MX-24/APR-1 | 7% x 10Y x 21 3 lbs. 3 oz. 300-399
1 Tuning Unit TN-1/APR-1 6% x 7% x 13%¢ 8 1bs. 8oz 600-699
or:
TN-1B/APR-1 6% x 73 x 154 10 lbs. 1000-1099
1 Tuning Unit TN-2/APR-1 6% x 7% x 1376 11 lbs. 8 oz. 500-599
or:
TN-2B/APR-1 6lp x 734 x 15'% 13 lbs. 900-999
1 Tuning Unit TN-3/APR-1 6% x 7% x 13%¢ 12 lbs. 400-499
or:
TN-3B/APR-1 | 6% x 73 x 15% 13 lbs. 8 oz. 700-899
1 Cover (Alum.) *CW-52/UR 7% x 10'% x 19% 3 lbs. 14 oz.
1 Mounting Base MT-141/APR-1 | 215 x 10%¢ x 24% 2 lbs. 3 oz.
3 Carrying Case CY-57/APR-1 | 6% x 87 x 11 7 lbs.
1 Filter F-41/APR-1 | 1%6 x 5% x 5'%s 10 oz.
RESTRICTED 1-1
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b. RADIO RECEIVING EOUIPMENT AN/SPR-1 (Shipborne).

Quantity Navy Overall Numerical Series
er Name of Unit - Type Dimensions Weight of Reference
Equipment Designation (In Inches) Symbols
1 Amplifier Strip AM-12/APR-1 | 47 x 9% x 11%¢ 3 lbs. 12 oz. 100-199
1 Rectifier PP-10/APR-1 5346 X 7V x 9134 18 lbs. 3 oz. 200-299
1 Chassis Base MX-24/APR-1 | 7% x 10Y, x 2V, 3 1bs. 3 oz. 300-399
1 Tuning Unit TN-1/APR-1 6Y% x 73 x 1376 8 lbs. 8 oz 600-699
or:
TN-1B/APR-1 6% x 73 x 154 10 Ibs. 1000-1099
1 Tuning Unit TN-2/APR-1 6% x 73 x 13l 11 lbs. 11 oz. 500-599
or:
TN-2B/APR-1 | 6% x 7% x 15% 13 lbs. 900-999
1 Tuning Unit TN-3/APR-1 6% x 734 x 137 12 Ibs. 400-499
or:
TN-5B,APR-1 6l x 734 x 1514 13 lbs. 8 oz. 700-899
1 Cover (Steel) *CW-52/UR 73% x 10% x 19% 14 lbs. 4 oz.
1 Mounting Base MT-160/SPR-1 | 2% x 10%¢ x 247 2 lbs. 3 oz
3 Carrying Case CY-57/APR-1 6% x 87 x 11 7 1bs.
1 Dipole Antenna AS-56/SPR-1 7 x 31 x 66 17 lbs.
. (Obsolete)
1 Double Cone AS-57/SPR-1 9x17 x 21 18 lbs. 14 oz.
Antenna (Obsolete)
1 Cone Antenna AS-44/APR-5 6x7x3% 2 lbs. 4 oz.
(Obsolete)
1 R. F. Switch SA-14/SPR-1 8 x 81 8 lbs. 6 oz
1 Impedance Matching | CU-19/SPR-1 3 x4x49% 22 lbs.
Transformer
(Obsolete)
1 Impedance Matching | CU-27/SPR-1 3x4x163% 7 1bs. 14 oz.
Transformer
(Obsolete)
1 Filter F-41/SPR-1 1346 x 53 x 51146 10 oz.
1 *Rectifier Filter PP-183/SPR-1 | 5 x 7l x 101, 7 lbs.
*NOTE: Not supplied with all equipments.
4. EQUIPMENT REQUIRED BUT NOT SUPPLIED.
a. AIRBORNE.
1 Stub Antenna AT-37/APT 6 x 814 x 303 6 lbs. 2 oz.
or:
AT-37A/APT | 4% x 5%, x 30% 5 lbs. 4 oz.
1 Cone Antenna AS-26/APR-2 6% x 10 2 lbs. 4 oz.
1 Stub Antenna AT-36/APT 6 x 8% x 243 5 lbs. 6 oz.
or:
AT-36A/APT | 4% x 5V, x 243 5 lbs.
1 Stub Antenna AT-38/APT 6 x 8% x 37Y, 6 lbs. 6 oz.
AT-38A/APT 414 x 5V, x 37Y, 5 lbs. 8 oz.
1 Cone Antenna AS-124/APR 37 x 6Y, 11lb. 2oz
1 Nacelle CW-3/AP 8 x 914 x 2214 11b. 2oz
b. SHIPBORNE.
1 Cone Antenna CAGW66131 11% x 13 13 lbs.
1 Stub Antenna CAGW66132 38 x 39114 x 675% | 27 |lbs. 8 oz.
1 Cone Antenna AS-44[APR-5
or:
AS-125/APR 6 x 7% 2 lbs. 4 oz.
1 R. F. Jack Box J-116/SPR-1 16 x6x2 8 lbs.
1 Wave Trap F-19/UPR 4546 x 414 x 4214, 2 lbs. 8 oz.
1 Wave Trap F-20/UPR 3346 x 203 3 lbs. 3 oz.
1-2 ' RESTRICTED
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5. WEIGHT ASSEMBLED. Amplifier Strip
Radio Receiving Equipment AN/APR-1 (Airborne) AM-12/APR-1 6-Type 6AC7 LF. Ampli-
weighs approximately 86 pounds, less antennae, as fiers and
listed in Section I Paragraph 3 a, with manual tuning Hetero-
units. tone
Radio Receiving Equipment AN/SPR-1 (Shipborne) Oscillator
weighs approximately 100 pounds, less antennae, as 1-Type 6H6 Twin  Detector
listed in Section I Paragraph 3 b, with manual tuning Diode and AVC
QRS 1-Type 6AG7 Audio and
If SECTOR SWEEP tuners are used with the above Pentode cathode-
equipment, add approximately 2 pounds to the weight follower
of the equipment for each SECTOR SWEEP tuner re- Rectifier
placing a manual tuner. PP-10/APR-1  2-Type 5Y3GT Rectifiers

6. POWER SOURCE.

Radio Receiving Equipment AN/APR-1 and
AN/SPR-1 will operate from a single-phase, 80 or
115 volts, AC., 60 to 2600 cycle power source. The
receiver is normally set up for 115 volt operation but
in the event that an 80 volt source is to be used, a tap
is provided on the power transformer. The receiver is
also normally designed to operate with a 600 ohm
load, although, if necessary, a tap is provided for oper-
ation with an 8000 ohm load. This tap is located on
the output transformer of the Amplifier Strip AM-12/
APR-1. The current drain of the receiver is 1.2 am-
peres at 117 volts.

7. POWER REQUIREMENTS.

Rectifier PP-10/APR-1 is divided irto two high
voltage secondaries, one secondary delivery approx-
imately 115 volts at 100 milliamperes to the I. F.
amplifiers, video audio stage and the heterotone oscil-
lator; and the other secondary supplying 250 volts at
55 milliamperes to the oscillators of the tuner units.
The power input is 110 watts.

8. TUBE COMPONENTS OF RADIO RECEIVING
EQUIPMENT AN/APR-1 and AN/SPR-1.

Major Units Tube Function
Tuning Unit

TN-1/APR-1 2-Type 9002 Oscillator,
Mixer

TN-2/APR-1  2-Type 955 Triode Oscillator,
Mixer

TN-3/APR-1 1-Type 955 Triode Oscillator

TN-4A/APR-1 1-Type W.E. 703-A Oscillator

1-6E5 Oscillator

indicator

RESTRICTED

4

9. DESCRIPTION OF MAJOR UNITS.
a. AMPLIFIER STRIP AM-12/APR-1.

The Amplifier Strip AM-12/APR-1 is composed of
an intermediate frequency amplifier, detector, auto-
matic and/or manual gain control, heterotone oscil-
lator, and an audio and video circuit (cathode-
follower).

(1) Aheterotone oscillator circuit is incorporated
in the intermediate frequency amplifier strip in order
to render CW signals audible.

(2) An audio and cathode follower circuit per-
mits the simultaneous use of headphones and Pulse
Analyzer Equipment, and a connection is provided for
connecting a panoramic adapter.

b. COVER *CW-52/UR.

Cover *CW-52/UR serves as a dust cover for Radio
Receiving Equipment AN/APR-1 and AN/SPR-1. It
is made of steel (Shipborne) or aluminum (Airborne),
dull black fine wrinkle finish. (Fig. 1-1.)

¢. MOUNTING BASE MT-141/APR-1 OR
MT-160/SPR-1.

The mountiné base is an aluminum alloy, or steel
rack, for mounting the Radio Receiving Equipment
AN/APR-1 and AN/SPR-1. (Fig. 1-1.)

d. CHASSIS BASE MX-24/APR-1.

Chassis Base MX-24/APR-1 mounts the Amplifier
Strip AM-12/APR-1, Rectifier Unit PP-10/APR-1,
and tuning units. These units are separable for ser-
vicing replacement, if desired, and to make it possible
to change the I. F. or power supply characteristics to
meet future design requirements. Under all ordinary
conditions these units should never be removed. '

1-3
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Radio Receiving Equipment AN/APR-1 Block Diagram.

Figure 1-2.
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e. AIRBORNE ANTENNAE.

The antenna assemblies provided with Radio Re-
ceiving Equipment AN/APR-1 are of two types, a
Stub Antenna, AT-37/APT, and a Cone Antenna,
AS-26/APR-2.

(1) Type AT-37/APT or AT-37A/APT Stub An-
tenna, Fig. 1-3 and 1-4, consists of a phenolic impreg-
nated maple mass 22.5 inches in length which has
been plated with a thick layer of metal and mounted in
a rectangular mount. The radiating metal plated area is
connected to a type C-49269 receptacle for connecting

. to a 50 ohm coaxial cable, type RG-8/U. This type
antenna will be used with Tuning Unit TN-1/APR-1
and TN-2/APR-1. (Fig. 1-2.)

Other stub antennae of this type are the AT-36/
APT or AT-36A/APT, and the AT-38/APT or AT-
38A/APT. In certain type installations one or more
o of these antennae may have been provided. The mount-
' ings are the same as that of the AT-37/APT so that
they are interchangeable.

(2) The type AS-26/APR-2 Cone Antenna (Fig.

1-5), will be used to cover a frequency range from

\ 300 to 1000 megacycles and is used with Tuning Unit
\ TN-3/APR-1. (Fig. 1-2.)

The AS-26/APR-2 Cone Antenna is designed to
have a wide frequency characteristic and may be
mounted to receive either vertically or horizontally
polarized radiation. If it is desired to receive both
vertically and horizontally polarized radiation, the
antenna should be mounted at an angle of 45 degrees
with the vertical. The pickup is normally uniform in
all directions perpendicular to the axis of the cone.
The antenna pattern may vary with the installation;
however, protorype installation data will usually be
Figure 1-4. Stub Antenna AT-37A/APT. available.

When installed in aircraft, provision is made for
covering the cone with a streamlined plastic nacelle.
Connection to the receiver is through a 50 ohm co-
axial cable, type RG-8/U.

(3) The AS-44/APR-5 or AS-125/APR Cone An-
tenna is a high frequency broad band antenna and will
be used in installations where it is desirable to cover
the frequency range of Tuning Unit TN-4A/APR-1
(1000 to 3200 mc.). A high pass filter with a cut-off
frequency of 1000 megacycles follows the antenna and
is made an integral part of the antenna structure, The
antenna is connected to the receiver by a 50 ohm
coaxial cable, type RG-8/U. This cable should be as
short as possible, in keeping with good antenna in-
stallation practice and available receiver locations.
(Fig. 6-39.)

Figure 1-5. Cone Antenna AS-26/APR-2. /. SHIPBORNE ANTENNAE.
(1) The type AS-56/SPR-1 Dipole Antenna,

Figure 1-3. Stub Antenna AT-37 /APT.
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Figure 1-6. Radio Receiving Equipment AN/SPR-1, Block Diagram.
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Figure 1-7. Antenna CAGW-66131.

Figure 1-8. Antenna CAGW-66132,
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(Fig. 6-30), consists of two aluminum cylinders seated
in a wooden block. Each cylinder is connected to
the center pin of a type CQA49470 receptacle. The
two receptacles are mounted in the wooden block and
connect to two RG-10/U cables.

The type CU-19/SPR-1 Impedance Matching
Transformer, (Fig. 6-34), consists of several inter-
connecting coaxial lines of various impedances and
matches two RG-10/U Coaxial Cablesto one RG-10/U
Coaxial Cable.

The above antenna assembly covers the range of
Tuning Units TN-1/APR-1 and TN-2/APR-1.

(2) The type of AS-57/SPR-1 Double Cone An-
tenna, (Fig. 6-32), consists of two spun steel cones.
Each cone is connected to the center pin of a type
CQA49470 receptacle. The receptacles are mounted
in the base of the antenna mount and are connected
to two RG-10/U Cables.

The type CU-27/SPR-1 Impedance Matching
Transformer, (Fig. 6-35), is similar in construction
to Transformer CU-19/SPR-1.

The above assembly covers the range of Tuning
Unit TN-3/APR-1.

(3) The type AS-44/APR-5 Cone Antenna, (Fig.
6-39), is provided with a ground plane for shipboard
use. A high pass filter with a cut-off frequency of 1000
megacycles is part of the antenna structure. A type
CQA49470 receptacle is provided for connecting an
RG-10/U Cable or an adapter fitting for RG-17/U
Cable. The AS-44/APR-5 Cone Antenna covers the
frequency range of Tuning Unit TN-4A/APR-1.

(4) ANTENNA ASSEMBLY CAGW-66131.

The CAGW-66131 non-directional antenna was
developed to operate with a range of 300 to 3300
megacycles, with a standing wave ratio of less than
five to one. The non-directional antenna has a short
null point at the back of the base. (Fig. 1-7.)

(5) ANTENNA ASSEMBLY CAGW-66132.

The CAGW-66132 non-directional antenna was
developed to operate with a range of 40 to 300 mega-
cycles, with a standing wave ratio of less than five to
one. The non-directional antenna has a partial short
null point at the front, and a sharp null point at the
back. (Fig. 1-8.)

g R. F. SWITCH SA-14/SPR-1.

R. F. Switch SA-14/SPR-1 (Fig. 6-38), is used on
shipboard for the purpose of switching in the proper
antenna for the frequency at which the receiver is
being operated.

b. R. F. SWITCH SA-44(A)/APR.

R. F. Switch SA-44(A)/APR is used on shipboard
for the purpose of switching in the proper antenna for

RESTRICTED 1.7
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Figure 1-9. Case CY-57/APR-1.

Figure 1-10. Case CY-57 /APR-1 with Tuning Unit.

Figure 1-11. Sector Sweep Tuner, Front Panel.

the frequency at which the receiver is being operated.
It replaces the SA-14/APR-1. (Figs. 6-77 and 6-78.)

i. CASE CY-57/APR-1.

Case CY-57/APR-1 is provided to mount spare
tuning units when not in use. It should be mounted as
close to the receiving equipment as possible for im-
mediate conversion when necessary. (Figs. 1-9 and
1-10.)

j- SECTOR SWEEP TUNERS.

Tuning units TN-1B/APR-1, TN-2B/APR-1, and
TN-3B/APR-1 have a Sector Sweep feature which pro-
vides means of automatically sweeping through any
sector of the tuning range when hunting for a signal.
The sweep can be adjusted to cover any portion or all
of the band of the tuning unit being used. These tuning
units are identical to the manual tuning unit below the
front panel, mechanically and electrically. In convert-
ing the manual type to the Sector Sweep Tuners, all
changes are made on the front panel. (Fig. 1-11.)

k. FILTER F-41/SPR-1.

Filter F-41/SPR-1 is a high pass filter designed to
pass signals above 300 megacycles and is to be used
with Tuning Unit TN-3/APR-1. This filter eliminates
interference from radars below 300 mc. (Fig. 1-12.)

I RECTIFIER—FILTER UNIT PP-183/SPR-1.

(1) Rectifier—Filter Unit PP-183/SPR-1 converts
a 110 volt A.C. power source to 28 volts D.C. to oper-
ate the motors of the Sector Sweep Tuners of Radio
Receiver AN/APR-1 and AN/SPR-1. A power outlet
is also provided for the AN/SPR-2 Receiver. It in-
cludes a 110 volt filter system which prevents motor
hash from getting back into the 110 volt power source,
and electrical noise from entering the receiver.

(2) Three 110 volt filter and 28 volt D.C. output
connectors, Navy Type AN-3102-16-9P, are mounted
on one end of the chassis. Three fuses are mounted
above the three connectors; one fuse for each leg of
the 110 volt input line, and one fuse for the step-down
transformer. On the other end of the chassis is the 110
volt input connector Navy Type AN-3102-16-9P.
Spare fuses are mounted under the top cover of the
chassis. (Figs. 1-13, 6-25 and 6-26.)

m. WAVE TRAP F-19/UPR.

Wave Trap F-19/UPR is used to determine the car-
rier frequency of radar signals from 80 to 300 mega-
cycles. It helps to distinguish true signals from har-
monic or spurious responses in the receiver (Fig. 1-
14.) It is recommended that the F-19/UPR be used in
conjunction with Wave Trap F-20/UPR. The F-19/
UPR consists of a tunable resonant circuit connected
across a transmission line. When the circuit is tuned
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to the incoming signal, the resulting low impedance
produces a sharp null in the receiver output. (Fig.
1-14.)

n. WAVE TRAP F-20/UPR.

Wave Trap F-20/UPR is used to determine the car-
rier frequency of radar signals from 300 to 3,400
megacycles. It helps to distinguish true signals from
harmonic or spurious responses in the receiver, Wave
Trap F-20/UPR is a shorted half-wave coaxial stub
which is connected in the receiver input circuit.

The electrical length of the stub is varied by a tuning
slider. When the F-20/UPR is tuned to the frequency
of an incoming signal, the Jow impedance produced
at the point of connection to the antenna cable gives
a sharp null in the receiver output. (Fig. 1-15.)

o. JUNCTION BOX J-116/SPR.

Junction Box J-116/SPR is used to switch antennae
from the AN/SPR-1 to other receivers. It hasa 0.2 db.
loss at 3500 mc. and is designed to operate over the
frequency range of 40-4000 mc.

10. ASSOCIATED EQUIPMENT.

a. PANORAMIC ADAPTER RDP.

The panoramic adapter is an instrument containing
a cathode ray tube, and incorporating an electronic
sweep circuit and several stages of I. F. amplifica-
tion at 30 megacycles. When coupled, by means of a
concentric line, into Radio Receiving Equipment
AN/APR-1 and AN/SPR-1, a band width up to 6 mc.
can be received on the CRT. Any signals present in
this band, in the intermediate frequency amplifier of
Radio Receiving Equipment AN/APR-1 and
AN/SPR-1, generate pulses of D.C. which are applied
Figure 1-13. Re_diﬁe" F!'her PP-183/SPR-1, to the vertical plates of the cathode ray tube. Since this
with Receiver. tube has also applied to it (on the horizontal plates)
a sawtooth wave corresponding to the sweep rate, the
signals result in vertical pips being produced on the
tube. The number of pips correspond to the number
of signals; the size, or height, corresponds to tke
strength. Modulation, if present on the signal, can also
be seen on the scope. Pulse signals as close in absolute
frequency as .2 mc. can be distinguished. (See Instruc-
tion Book pertaining to the RDP for specific operating
instructions.)

b. PULSE ANALYZER EQUIPMENT RD]J.

Pulse Analyzer Equipment contains a video ampli-
fier, multi-vibrator, sawtooth oscillator, calibrate oscil-
lator, pulse motor, and oscilloscope. When it is used
with the Radio Receiving Equipment AN/APR-1,
signals normally inaudible in the headphones can be
seen on the cathode ray tube, in a manner similar to
Figure 1-14. Wave Trap F-19/UPR. that explained under Section I paragraph 10 «. For
this reason, when the Radio Receiving Equipment
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Figure 1-15. Wave Trap F-20/UPR.

AN/APR-1 and AN/SPR-1 is used with the Pulse
Analyzer Equipment, more dependence should be
placed on the latter instrument than on the audible
response. The pips produced on Pulse Analyzer
Equipment represent the duration of the pulse in
microseconds; the repetition rate in cycles per second
is indicated by a meter on the front panel of the equip-
ment. (See Instruction Book p-rtaining to the RD]J
for specific operating instructions.)

¢. USE OF THE RADIO RECEIVING EQUIP-
MENT AN/APR-1 AND AN/SPR-1 WITH
OTHER SIMILAR EQUIPMENTS.

There are several different versions of the AN/APR-1
and AN/SPR-1 equipment which have been in use for
some time. Each new version represents an improve-
ment over the one preceding it, but in general the
differences are not of a nature such that the feature of
interchangeability has been lost. There follows below
a list of these various existing equipments, after which
a commentary on the differences, explaining what

changes are necessary to effectively utilize the inter-
changeability features, is given.

1. ARC-1 2. 3,
(SCR-587) AN/APR-4 AN/APR-1 and
AN/SPR-1
TU-56 TN-16 TN-1
TU-57 TN-17 TN-2
TU-58 TN-18 TN-3
TU-59 TN-19

The TU series (for tuning units under the ARC-1
(SCR-587) were among the first of this type of equip-
ment. These were produced for the Army. The tuning
units cannot be plugged into the AN/APR-4 or
AN/APR-1 and AN/SPR-1 chassis unless a third hole
is drilled into the rear of the casting to clear a plug
carrying 28 volts D-C which is incorporated in these
later versions. Since the TU series of tuning units do
not have the motor driven feature, only the clearance
hole is required, all the other dimensions are un-
changed. Any of the mning units for the AN/APR-4
and AN/APR-1 or AN/SPR-1 can be used in ARC-1
(SCR-587) except that those tuning units having a
motor drive designed to receive the 28 volts supply
power through the plug at the rear of the casting will
not operate, insofar as the motor drive is concerned.
The unit can be operated manually, however.

The AN/APR-4 and its series of tuning units were
also made for the Army. The tuning units for this
model are motor driven, but are interchangeable in
every respect with the AN/APR-1 and AN/SPR-1. It
should be noted that,inthe AN/APR-1 and AN/SPR-1,
provision is made to excite the motors with 28 volts
(D-C) through a plug connection at the rear of the
casting. The 28 volt lead from this plug is brought
out to the front panel of the receiver, and must be con-
nected if the motor driven tuning unit is to be used.
The tuning units for the AN/APR-1 and AN/SPR-1
(viz. TN-1, TN-2, TN-3) can be used in the AN/APR-4
with no change whatever. The difference between the
two models is chiefly the I. F. bandwidth, which is
fixed in the AN/APR-1 and AN/SPR-1, and variable
in two steps in the AN/APR-4. Essential dimensions
do not differ in the two units.

A limited number of tuning units bearing the num-
bers TN-2A and TN-3A have been made. These are
motor driven and can be used in any of the equip-
ments shown in the table, except as noted above.
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SECTION 11 — INSTALLATION AND ADJUSTMENT

1. GENERAL.

a. Before installation of the Radio Receiving Equip-
ment AN/APR-1 and AN/SPR-1, the aircraft or ship
engine, generator and accessories must be completely
shielded and bonded if satisfactory results are 1o be
obtained. It must be realized that the interference with
the signal reception, produced by the radiation of
electrical disturbances from the engine ignition sys-
tem, charging generator, unbonded contacting metal
surfaces, etc., bears no direct relation to the sensitivity
of the radio receiver. The relative magnitude of such
disturbances at the receiving antenna, in comparison
with the incoming radio wave, is the factor of prime
importance.

b. If the radio field intensity is equal to, or greater
than, the local electrical noise level, reception will be
possible on any radio receiver sensitive enough to
operate on that radio field. The more sensitive the
radio receiver, the weaker the radio signal which it
will receive. Frequently a highly sensitive radio re-
ceiver is considered to be noisy when the aircraft or
ship is in motion, simply because it will receive both
radio signals and locate disturbances which are weaker
than those receivable on a relatively insensitive re-
ceiver.

c. A complete job of bonding and shielding is
achieved when weak radio signals can be received

with the gain control set at maximum. No change in |

background noise should be noticed when the aircraft
or ship is in motion, or with engines running, com-
pared to the level of background noise present when
the aircraft or ship is at rest.

2. RECEIVER INSTALLATION, GENERAL.

a. LOCATION.

In selecting a location for Radio Receiving Equip-
ment AN/APR-1, the following points may be con-
sidered:

(1) Proximity to antenna.

(2) Proximity to associated equipment if such
equipment is to be used. A semi-darkened position is
preferred when Pulse Analyzer RD]J is to be used.

(3) Accessibility for tuning.

(4) Weight distribution.

(5) Keep length of transmission lines as short as
possible, in order to prevent losses caused by long
interconnecting cables.

(6) Avoid sharp bends in the concentric trans-
mission lines and interconnecting cables.

3. SHIPBORNE INSTALLATION.

a. MOUNTING BASE MT-160/SPR-1.

Mounting Base MT-160/SPR-1 is mounted on a
level plane, allowing 3 inch clearance in all directions
for shockmount action. Allow 25 inches of clearance in
front of the Mounting Base MT-160/SPR-1 for mount-
ing and dismounting the receiver. See Figure 6-53 for
mounting hole locations. The ground straps are se-
cured under the mounting screws to provide a good
electrical ground.

5. CARRYING CASE CY-57/APR-1.

Install Carrying Case CY-57/APR-1 in the same
manner as indicated for the mounting base, allowing
approximately 15 inches clearance for mounting and
dismounting the spare tuning units. See Figure 6-54
for mounting hole locations.

¢. RECEIVER INSTALLATION.
CAUTION:

Be sure the receiver is set up for the voltage of the
power source used, 80 or 115 volts. Terminal No.
11 of the power transformer T-201 is for 115 volt
operation and terminal No. 10 is for 80 volt
operation Figure 8-12.

(1) Slide Radio Receiving Equipment AN/SPR-1
on mounting base until pins at the back of the cradle
engage the holes in the back of the receiver case and
chassis. Swing the left hand knurled nut on the mount-
ing base up over the catch on the lower left hand
corner of the receiver panel and hand tighten. Repeat
this procedure for the right hand knurled nut. The
receiver will then be locked in its mounting base, and
the tuning unit in the receiver. (Fig. 1-1.)

(2) Insert the headphone plug (PL-55) into th?
AUDIO jack on the front panel of Radio Receiving
Equipment AN/SPR-1. Two jacks are provided, con-
nected in parallel, so that an auxiliary headset can be

used.
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d. CABLE INSTALLATION.

(1) POWER CABLE.

Use WF-10/U Cable with an AN-3108-22-4S plug
and AN-3057-12 adapter attached. This plug fits into
the power receptacle P-301 on the receiver. The other
end should terminate in a suitable terminal box on an
AN-3108-22-4P or AN-3106-22-4P plug together
with an AN-3102-22-4S power receptacle. This end
connects to the 80 volt A.C. or 115 volt A.C. and 28
volt D.C. power source; or may be connected to Recti-
fier Unit PP-183/SPR-1. (See Section II, paragraph
3 b).

NOTE:

Power connector AN-3108-22-48 lettered A, B,
C, D. Pin A, white lead, 115V, A.C., pin B, green
lead, 28V, D.C., Pin C, red lead 115V. A.C., and
pin D, black lead, ground.

(2) ANTENNA CABLE.

Use RG-10/U Cable (armored) terminating at
both ends with UG-21/U Plugs. UG-27/U right angle
adapters may be used if necessary to eliminate sharp
bends in the cable. The bend radius should not be
less than four inches. The cables must be securely
clamped throughout their entire length and routed as
directly as possible.

e. ANTENNAE INSTALLATION.

WARNING:

Antennae installations are most important for
operation of the receiver. USE ONLY THE
ANTENNAE DESCRIBED IN THIS MAN-
UAL. Install antennae high on ship’s rigging.
Remember each foot of altitude gained increases
the receiver range approximately ONE MILE,
up to certain limits. Keep lead in R-Fcables to
a minimum length (other than vertical) to pre-
vent losses.

(1) ANTENNA CAGW-66131.

Antenna Assembly CAGW-66131 mounting
should be on the yardarm or in front of the mast, and
mounted as high as possible to avoid shadow effects.
The mounting column is 11, inches standard steep
pipe, 22 inches long. The axis of the yardarm and the
axis of the mounting column are to be at an angle of
90 degrees. The antenna ground is through the
mounting column. A connector at the base of the an-
tenna accommodates a UG-21/U plug for connecting
the antenna cable. (Fig. 1-8.)

(2) FILTER F-41/SPR-1.
Connect Filter F-41/SPR-1 between antenna cable

and R. F. Switch SA-44(A)/APR.
(3) ANTENNA CAGW-66132.

Antenna CAGW-66132 mounting should be on
the yardarm in front of the mast, and mounted as high
as possible ro avoid shadow effects. The mounting is
a 11% inch standard steel pipe, 22 inches long. The axis
of the yardarm and the axis of the mounring column
are to be 90 degrees and perpendicular to the deck.
The antenna ground is through the mounting column.
A UG-58/U panel receptable at the base of the stub
mast accommodates a UG-21/U plug.

(4) DIPOLE ANTENNA AS-56/SPR-1.

Dipole Antenna AS-56/SPR-1 is provided with a
pipe which facilitates mounting to a yardarm and is
used with Impedence Matching Transformer CU-19/
SPR-1. (Fig. 6-30.)

(5) DOUBLE CONE ANTENNA AS-57/SPR-1:

Double Cone Antenna AS-57/SPR-1 is provided
with a flat plate mounting and is used with Impedance
Matching Transformer CU-27/SPR-1. (Fig. 6-31.)

(6) Impedance Matching Transformers are sup-
plied with clamps for mounting. They may be mounted
on the mast or near the receiving position. If instal-
lation is made in the open, suitable precautions must
be maintained to insure that the units are kept water-
tight.

NOTE:

For reception of signals of either hovizontal or
vertical polarizations, it is recommended that
two dipole or double cone antennae be tilted at an
angle of 45 degrees with the vertical. For max-
imum reception at all azimuths, the axis of the
antennae should be at 90° to each other and 45°
port or starboard of the ship’s centerline.

(7) Single Cone Antenna AS-44/APR-5 or AS-
125/APR is provided with a ground plane to adapt
the unit for shipboard use.

f. SWITCH SA-44(A)APR.

Switch SA-44(A)/APR is mounted on a bracket or
bulkhead and is connected between the antennae and
the wave traps, Fig. 1-3. The location should be near
the receiver so as to be convenient to the operator.

g WAVE TRAPS F-19/UPR AND WAVE TRAP
F-20/UPR.

Connect Wave Traps F-19/UPR and F-20/UPR in

series between Switch SA-44(A)/APR and the re-
ceiver, Fig. 1-3.

h. J-116/SPR R.F. JUNCTION BOX (40-4000
M. C).

In order to switch antennas to the RDO receiver or
to other receivers, a specially designed R.F. junction
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box is used which has less than 0.2 db. loss at fre-
quencies of 3500 mc. With “N” type connectors on
either RG-8, 10 or 18/U Cable the various antennas
may be connected to the jack box, and by RG-8 or
10/U Cables (with the special R.F. Jack box connectors
provided) connected to the receiver. With this R.F.
Jack box, any antenna may be plugged into any re-
ceiver.
i. RECTIFIER-FILTER PP-183/SPR-1.

(1) Mount Rectifier-Filter Unit PP-183/SPR-1 in
any convenient location adjacent to the receivers
allowing for a minimum length of cable. (Fig. 1-13.)

(2) Interconnect the Rectifier-Filter PP-183/
SPR-1 to Radio Receiver AN/APR-1 or AN/SPR-2
using WF-10/U cable with Navy Type AN-3106-16-9S
connectors and the regular receiver power plug at the
receiver end. Two of the output connectors on the
Rectifier-Filter Unit PP-183/SPR-1 are intended for
AN/SPR-1 and for AN/SPR-2.

(3) Cables are wires to the AN-3106-16-9S5 and
AN-3057-8 cable clamps as follows:

Terminal A—red lead—positive, D.C.
Terminal C—black lead—negative, D.C.
Terminal B—white lead—A.C.
Terminal D—green lead—A.C.

The WF-10/U cable from the power source is
connected to terminals B and D or the AN-3102-
16-9S connector and connected to the input con-
nector on the chassis.

4. AIRBORNE INSTALLATION.

a. MOUNTING BASE MT-141A/APR-1.

Mounting Base MT-141A/APR-1 is mounted so
that the equipment is approximately level during
normal flight. Allow 3; inch clearance in all directions
for shockmount action and 25 inch clearance in front
for mounting and dismounting the receiver. See Fig.
6-53 for mounting hole locationsl The ground straps
are secured under the mounting screws to provide a
good electrical ground. .

b. CARRYING CASE CY-57/APR-1.

Install Carrying Case CY-57/APR-1 in the same
manner as indicated for the mounting base, allowirg
approximately 15 inch clearance for mounting and
dismounting the spare tuning units. See Fig. 6-54 for
mounting hole locations.

¢. RECEIVER INSTALLATION.

CAUTION:
Be sure the receiver is set up for operation at the
voltage of the power source available, 80 or 115
volts, Terminal No. 11 of the power transformer
T-201 is for 115 volt operation and terminal No.
10 is for 80 volt operation. (Fig. 8-12.)

(1) Slide Radio Receiving Equipment AN/APR-1
on mounting base until pins at the back of the cradle
engage the holes in the back of the receiver case and
chassis. Swing the left hand knurled nut on the mount-
ing base up over the catch on the lower left hand
corner of the receiver panel and hand tighten. Repeat
this procedure for the right hand knurled nut. The re-
ceiver will then be locked in its mounting base, and
the tuning unit in the receiver. (Fig. 1-1.)

(2) Insert the headphone plug (PL-55) into the
AUDIO jack on the front panel of Radio Receiving
Equipment AN/APR-1. Two jacks are provided, con-
nected in parallel, so that an auxiliary headset can be
used.

d. CABLE INSTALLATION.

(1) POWER CABLE.

Use WF-1/U cable with an AN-3108-22-4S plug
and AN-3057-12 adapter attached. This plug fits into
the power receptacle P-301 on the receiver. The other
end should terminate in a suitable terminal box or an
AN-3108-22-4P or AN-3106-22-4P plug together
with an AN-3102-22-4S power receptacle. This end
connects to the 80 volt A.C. or 115 volt A.C. and 28
volt D.C. power source; or may be connected to Recti-
fier Unit PP-183/SPR-1. (See Section II, paragraph
3°'7). The length of the cable will be determined by
the proximity of the receiver to the power source.

NOTE:

Power connector AN-3108-22-4S has four pin ter-
minals lettered A, B, C, D. Pin A, white lead,
115 v. A.C., Pin B, green lead, 28 v. D.C., Pin C,
red lead, 115 v. A.C., and Pin D, black lead,
ground.

(2) ANTENNA CABLE. (Figs. 6-69 and 6-70.)

Use RG-8/U cable terminating at both ends with
UG-21/U Plugs. UG-27/U right angle adapters may
be used if necessary to eliminate sharp bends in the
cable. The bend radius should not be less than four
inches. The cable must be securely clamped through-
out its entire length and routed as directly as possible.

e. ANTENNA INSTALLATION.

(1) GENERAL.

Paint and corrosion must be removed from sur-
faces on which antennas are installed to insure a good
ground. Shims of plywood with a metallized surface
or an approved equivalent shall be used whenever it
is necessary to adapt the flat bases of the AS-26/APR-2
or AS-124/APR to a curved airplane surface.

Where it is necessary to pass cables through bulk-
heads, such cable must be protected against damage
from sharp edges of metal around the hole in the
bulkhead.
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CAUTION:

No component harts of the ANJAPR-1 with the
exception of Cone Antennae AS-26/APR-2 or
AS-124/ APR—or Nacelle CW-3/APR shall be
mounted directly on the skin of the aircraft.

(2) STUB ANTENNA AT-37/APT OR AT-
37A/APT.

(a) The stub antenna is mounted on the under-
side of the aircraft. Do not mount it near any project-
ing metal objects and keep it as free of shielding from
the ground as possible. The antenna is mounted at an
angle of 45°, plus or minus 5°, with the plane of flight
and shall be as nearly perpendicular as possible to a
plane tangent to the point of mounting. The antenna
shall clear the ground by at least six inches under any
extreme of a normal landing including flat tires. The
cable routing distance from the antenna to the re-
ceiver shall not exceed forty fifeet. (Fig. 6-55.)

(b) Stub Antennae AN-36/APT—or AN-36A/
APT, AN-38/APT or AN-38A/APT are mounted in
the same manner as Stub Antenna AN-37/APT.

(3) CONE ANTENNA AS-26/APR-2.

Cone Antenna AS-26/APR-2 is mounted accord-
ing to the requirements given for Stub Antenna AT-
37/APT, Section II paragraph 4 e (2) (), except that
it must not be farther than twenty-five feet from the
receiver. See Fig. 000 for mounting hole locations.

(4) CONE ANTENNA AS-124/APR.

Cone Antenna AS-124/APR is mounted accord-
ing to the requirements given for Stub Antenna AT-
37/APT, Section II paragraph 4 e (2) (a), except
that it must not be father than twenty-five feet from the
receiver. See Fig. 6-56 for mounting hole locations.

(5) NACELLE CW-3/AP.

Nacelle CW-3/AP will cover either the AS-26/
APR-2 or AS-124/APR antennae. Gaskets of neo-
prene or equivalent material is used between the
nacelle and the fairing or aircraft skin, as the case may
be, and between the nacelle and its clamping ring. A
hole of 3/16 inch diameter must be drilled at the
lowest point of the nacelle for drainage. Nacelle
CW-3/AP and the antenna must be placed where they
are least likely to be struck by rocks thrown up by
the wheels.

If Nacelle CW-3/AP is mounted on a curved sur-
face, a suitable fairing should be used. It must be of
minimum height and not extend beyond the inside
cone of apex. (Fig. 6-59.)

(6) FILTER F-41/SPR-1.

Filter F-41/SPR-1 is connected between the an-
tenna cable and the receiver when the unit is operating
with Tuning Unit TN-3/APR-1.

5. TEST EQUIPMENT.

The following list of test equipment is required for
performing the tests specified in Section II, para-
graphs 6, 7, and 8. .

TS-47/AP Test Oscillator

ONAN type 100-B Motor Alternator, or type
800-C Motor Alternator if a 28 v. D.C. supply
is available.

TS-34/AP Oscillator or equivalent.

Signal Generators GR-804-C .
or Meas. Corp. 80 LAF
or Meas. Corp. 84 LAG

Vacuum Tube Voltmeter.

RCA 165 Volt-Ohmist Jr.
or equivalent.

6. PRE-INSTALLATION TEST AND ADJUSTMENTS.

a. GENERAL.

(1) A test setup should be provided such that the
receiving equipment may be connected to a power
source of the same voltage and frequency as that of
the aircraft or ship in which it is to be installed, and
such that it may be connected to the same type antenna
with which it is to be used.

(2) This equipment is designed to operate from
60 to 2600 cycles, 80 or 115 volts A.C. =59, and 26.5
volts D.C. =109, In all operation tests, the equip-
ment should be operated from a power-source of the
same voltage and frequency as that supplied by the
plane or ship in which the equipment is used.

b. OPERATION CHECK.

(1) CONTROLS.

All controls shall be checked for ease of opera-
tion. They shall operate freely without binding or
other malfunctioning. Manual and motor drive tuning,
operation of magnetic clutch and motor reversing
switch shall be checked. When the electric drive is not
in use, the clutch shall release so that the unit tunes
freely with the manual control.

(2) PERFORMANCE.

The equipment shall be connected to the correct
voltage scurce and the proper antenna for the fre-
quency of the tuner in use. The equipment shall be
allowed to warm up for 10 minutes. Using the test
equipment listed in Section II, paragraph 5, the re-
ceiver shall be tested for operation over the complete
frequency range of all tuning units. The frequency
calibrations of all tuning units shall be accurate to
=29. The GAIN control shall be checked for proper
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control of signal intensity. Operation of the AVC cir-
cuit shall be checked by switching the AVC, switch
to the “ON” and “OFF” positions. The VIDEO out-
put shall be connected into the oscilloscope to see
that the circuit is functioning.

(3) NOISE CHECK.

All tuning units, manual or motor drive, will be
checked for noise in accordance with the following:

Connect a signal generator to the input of the
AN/APR-1 and AN/SPR-1 receiver througha 10 inch
length of RG-8/U Cable. Set the signal generator for
30% modulation at 400 cycles. Connect the output of
the receiver video into the vacuum voltmeter, shunted
with a 1000 ohm resistor. The receiver output should
be at least twice the noise level under the following
conditions.

Tuning Unit Frequency  Signal Intensity
TN-1, 1A or 1B 65 mc. 50 microvolts
TN-2, 2A or 2B 150 mc. 100 microvolts
TN-3, 3A or 3B 650 mc. 150 microvolts

When testing motor drive units, the motor drive
motor shall be running.

7. OPERATIONAL CHECK.
NOTE:

The procedure outlined herein shall be per-

formed to determine that the equipment is oper-

ating in conjunction with the antenna, cabling
and auxiliary equipment when it is to be used in

the air craft or ship.

a. Turn on the equipment and allow to warm up
for 10 minutes after which the following checks shall
be made.

(1) Using the TS-47/AP Test Oscillator as a
signal source, check to see that signals may be picked
up from all antennas installed for use with the AN/
APR-1 and AN/SPR-1 receivers.

(2) Check operation with all auxiliary equip-
ment to see that overall system operation is satis-
factory. A signal just audible in the headphones shall
furnish sufficient signal to operate the pulse analyzer
and panoramic adapter if the units are installed.

(3) Repeat tests outlined in Section II, paragraph
6 b with aircraft or ship motors running and other
electronic equipment installed in operation to see
that no undue noise is present. Direct pickup of trans-
mitters operating on the receiver frequency will not
be considered as noise.
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Measured Unsatis-
Standard Limits Value factory
a. PRE-INSTALLATION TESTS
(1) Supply Voltage
(a) IS.C ............................ 28V=5V
(B)_ RiCinariiamniimamwaioaion seessdns 115V=11V
(2) Controls
(@) Tuning....cooviveenevannconnns Satisfactory
(6) 1. F. GAIN control.........oevve Satisfactory
{c) AVC switch...-vivoviissimevsse Satisfactory
(d4) Heterotone oscillating switch. ..| Satisfactory
(e) Power Switch........ AR Satisfactory
()Y PHotLight..eaivimsmsnesnvons Satisfactory
g) Motor Drive
1 Operationvssvis vewovessesin Satisfactory
2. Clatch release v vocvisrrvenm s Satisfactory
(3) Performance
(a) Frequency coverage
1. TN-1, 1A, 1B. .. cieee i ee e eees 38-95 mc.
2. TN:2, 28; 2B cvivsseviswaninsae 76-300 mc.
3. TN-3,3A,3B....ccciiviinnnnnn 300-1000 mc.
& TNdA: i cosinvvaivmsvisveseiss: 1000-3200 mc.
(b) Audio output.........covvuunnnn
(c) Video output.....cocovviuvannnn
(d) GAIN control........cocvuunnnn
(e) AVC operation.........c.ccuaes
(f) Heterotone osc. operation.......
g) Panoramic output...............
(4) Noise TeSteuueurrinurenrnnnnnnns Maximum input for 2 x Noise output

(@) TN-1, 1A, 1B Freq. 65 mc.......
(6) TN-2, 2A, 2B Freq. 150 mc.....
(¢) TN-3, 3A, 3B Freq. 650 mc.....
b. OPERATIONAL CHECK
(1) Antennas operafting...............
(2) Videooutput....ovvvvvrrrnnnnnnnn
(3) Panoramic Output.........cevvuuss
(4) Audiooutput......covveveennrnnns
(5) Plane or ship motors in operation.
(@) TN-1, 1A, 1B Freq. 65 mc.......
(b) TN-2, 2A, 2B Freq. 150 mc.....
(¢) TN-3, 3A, 3B Freq. 650 mc.....

50 microvolts
100 microvolts
150 microvolts

Signal pick-up

Pulse present on analyzer

Signal present on panoramic adapter
Signal present in headphones

50 microvolts
100 microvolts
150 microvolts
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SECTION Ill — OPERATION

WARNING:

Operation of this equipment involves the use of
high voltages which are dangerous to life. Oper-
ating personnel must at all times observe all safety
precautions.

1. DESCRIPTION OF CONTROLS.

a. RECEIVER.

(1) AVC SWITCH AND GAIN CONTROL.

The AVC switch controls the action of the auto-
matic volume control circuit, and should be left in the
AVC “ON” position. Its function is to automatically
control the output of the receiver, and maintain that
output constant, while the input may vary in strength.
In certain cases it is desirable to be able to remove
this function and resort to manual gain control. This
is accomplished by turning the AVC switch to the
“OFF” position, and operating the GAIN control.
(Fig. 00-00.) Extreme care should be used while re-
ceiving a signal to keep the manual gain control at as low
a setting as possible, so that the tuning meter will not read
over balf scale. If this is not done, overloading will take
place in the receiver which may give false indications, and
[false information, as to the characteristics of the received
signal. The effect of this overloading should be care-
fully noted while using the Pulse Analyzer Equipment.

(2) TUNING METER.

The tuning meter is used for the purpose of deter-
mining the relative strength of various signals. It may
also be used to determine the direction from which
the signal is received by noting the variation in signal
strength as the antenna is rotated. (Fig. 3-1.)

(3) HETEROTONE OSCILLATOR SWITCH.

The heterotone oscillator is used only for recep-
tion of unmodulated CW signals. It will render them
audible by modulating them at a frequency of 1000
cycles per second, and is controlled by means of a
switch marked “HET” on the front panel. (Fig. 3-1.)

(4) PILOT LIGHT AND FUSE.

Operation of the unit is indicated by the pilot
lamp on the front panel. In the event the pilot lamp
fails to operate, the fuse should be removed and ex-
amined, and replaced if necessary. The fuse is re-
placed by unscrewing the cap marked FUSE located
on t:e front panel of the receiver. (Fig. 3-1.)

NOTE:

Spare fuses and spare pilot lamps are provided at
the rear of the tuner housing, inside the receiver.

6. TUNING UNIT.

(1) LOCKING DEVICE.

On the tuning units, a locking device is provided
which may be used to lock the dial to any specific fre-
quency desired. For all ordinary conditions of search
operation, this locking device should be left in the
open position. Early production tuners do not have
this device. (Fig. 3-2.)

(2) SECTOR SWEEP TUNERS.

() The Sector Sweep Tuner operates from a
28 volt, D-C power source, at .5 ampere. It will auto-
matically hunt back and forth across the desired fre-
quency range as set up by the operator. It can be made
to cover the entire band or down to a minimum sector
of 20 degrees on the dial.

(6) To adjust the tuner, push the snap spring
to the right on the front cover. The cover will then
automatically open and the adjustment pointers are
accessible. The pointers are provided with two
knurled nuts for locking the pointers in position.
Loosen the nuts and set the pointers to the end fre-
quencies of the range to be swept. Tighten the nuts
and close the front cover. (Fig. 3-2.)

(¢) SPEED CONTROL.

The SPEED control varies the speed of the
Sector Sweep motor permitting the operator to slow
down the speed of sweep and increase the possibilities
of picking up weak signals. (Fig. 3-2.)

(d) AUTO-MANUAL SWITCH.

When the tuner switch is in the AUTO position,
the tuner will automatically sweep the frequency range
at which it is set, see Section III, paragraph 1 & (2)
(b). When it is desirable to tune manually, set switch
in the MANUAL position. (Fig. 3-2.)

(e) FUSE

If the tuning unit fails to operate, check fuse
and replace if burned our.

2. OPERATION (Fig. 3-1 and 3-2.)

a. Ascertain that the tuning unit covering the fre-
quency range desired is in position, that the head-
phones are plugged in and that all the power and
antenna cables are properly connected.

b. When using R. F. Switch SA-44(A)/APR or
R. F. Switch SA-14/SPR-1, be sure it is set for opera-
tion for the antenna covering the range of the tuning
unit in use.
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¢. Turn PWR-OFF switch to PWR position. Allow
a 10 minute warm-up period. An audible hiss will be
noted in the absence of a signal. This is an indication
that the unit is in operation.

d. HET switch should be in the OFF position, unless
it is desired to receive unmodulated CW signals.

e. GAIN control should be at the maximum clock-
wise position with AVC switch in ON or AVC posi-
tion. For operation with AVC switch in AVC position
see paragraph 1 « (1).

J. When using manual tuners, turn tuning knob
until signal is received. Frequency of the received
signal can be read directly on the dial. See Section III,
paragraph 4, for checking signal for the correct fre-
quency.

g When using Sector Sweep tuners, set the AUTO-
MANUAL switch to the AUTO position. The tuner
will automatically tune through the range selected,
reversing itself when reaching its end frequency. The
possibility of missing a weak signal can be reduced
by regulating the SPEED control. As soon as a signal
is detected, switch the tuner to the MANUAL position
and tune the signal in manually.

WARNING:

Do not operate tuner manually with MANUAL-
AUTO switch in AUTO position.

3. SIGNAL CHARACTERISTICS.

The following characteristics of a signal must be
determined in order to identify it properly.

a. The signal strength.

b. Duration of the pulse.

¢. Repetition rate.

d. Pulse shape.

e. Signal frequency.

f. Steadiness of the carrier (steady or -rate of
fluctuation).

If a CW carrier is being investigated, only the signal
strength, frequency, and the steadiness are to be deter-
mined. This analysis is accomplished by using the
heterotone oscillator for the reception of these signals
when they are CW telegraphy. In some cases, whcn
many signals are grouped together, they can be separ-
ated with the use of the panoramic adapter.

NOTE:
The above signal characteristics cannot be deter-
mined with Receiving Equipment AN|APR-1
and AN[SPR-1 alone except for relative fre-
quencies and signal strength. Check Instruction
Book on Pulse Analyzer and Panoramascope for
specific operating instructions.

4, USE OF WAVE TRAPS TO DETERMINE EXACT
SIGNAL FREQUENCY OF INCOMING SIGNAL.

Some trouble has been experienced in determining
the exact frequency of incoming signals because of
spurious responses generated in the equipment in the
presence of strong signals. By the use of a wave trap
inserted between the antenna and receiver, the exact
frequency of the signal is determined.

a. WAVE TRAP F-19/UPR. (Fig. 1-14.)

(1) Dependable frequency indications are ob-
tained on the F-19/UPR up to 310 megacycles. Mul-
tiple nulls can occur on frequencies above 310 mega-
cycles. It is also possible to observe two nulls on some
frequencies below 310 megacycles, but the calibration
of the F-19/UPR depends upon the first null en-
countered when tuning counter-clockwise, from low
to higher frequencies.

(2) The switch on the F-19/UPR must be kept in
the “OUT” position until a signal is received. This
switch is coupled directly to the tuning dial. (Fig.
1-14) R -tating th~ calibrated tuning dial away from
the “OUT” position automatically connects the wave
trap to the antenna input circuit when it is desired to
measure the carrier frequency of a signal.

(3) Itis imperative that the procedure detailed in
Section III, paragraph 4 « (4) be followed exactly
when the F-19/UPR is used without the Ff20-UPR.
When the F-20/UPR is available, it is easy to prove
whether the signal is greater or less than 310 mega-
cycles. This removes any possibility of ambiguity from
higher frequency signals when using the F-19/UPR
and renders the precautions listed under the following
paragraphs unnecessary. However, the F-19/UPR
must always be tuned upward, beginning at the low
frequency end of the calibration scale.

(4) The following sequence of operation should
be used with the F-19/UPR:

(@) Check to make sure that the wave trap is
switched “OUT?"” of the antenna circuit.

(&) Locate the signal on the receiver. It is de-
sirable to record the frequency to which the receiver
is tuned, the pulse width and the repetition rate of the
signal at this time. The receiver again should be re-
duced if necessary to prevent saturation of the receiver
and the pulse analyzer.

(¢) Tune the wave trap slowly, beginning at the
low frequency end of the calibration scale. If no null
is encountered, the frequency of the incoming signal
is not in the range 80-310 mc. If one or more nulls are
obtained, the fir;t null is assumed to be the correct
frequency. Confirmation as described below is recom-
meaded.

(d) Retune the receiver to the signal frequency
as indicated by the F-19/UPR. It is important to note
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Figure 3-2.

Sector Sweep Tuner, Front Panel Open.
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that mere agreement between the original frequency
found by step (/) and the first null observed by step (¢)
does not prove that the receiver is tuned to the fre-
quency of the incoming signal unless this frequency
is known to be less than 310 mc.

(e) Look for the image. Tune the receiver 60
megacycles below the frequency found by step (), if
the TN-1/APR-1 or TN-2/APR-1 Tuning Units are
being used, or 60 megacycles above this frequency if
the TN-3/APR-1 Tuning Unit is being used.

NOTE:

It may be necessary to change tuners in order to
complete step (e). *

(f) Discovery of the image response exactly 60
cycles from the frequency found by step (&) will con-
firm the carrier frequency indicated by step (¢). Of
course the pulse width and pulse repetition rate found
by step (&) must agree with those of the image found
by step (e) and the original response logged in
step (b).

(g) The receiver may not be perfectly shielded,
thus direct pick-up from equipment in the vicinity of
the receiver is possible and should be suspected if a
sharp null cannot be found in the frequency range
from 80 to 310 megacycles. This may readily be
checked by disconnecting the antenna cable.

b. WAVE TRAP F-20/UPR. (Fig.3-3.)

(1) The switch on the F-20/UPR must be kept
in the “OUT” position until a signal is received. When
it is desired to measure the carrier frequency of a
signal, the switch must be in the “IN” position.

(2) Move the tuning slider downward from the
high frequency end of the stub. If no null is en-
countered before reaching 700 mc. calibration point,
the signal frequency is below 600 mc. and may be read
directly on the fixed scale. Fig. 000 shows the reading
of a signal on 450 mc.

(3) If a null is encountered above the 700 mc.
calibration, the frequency is @bove 700 mc. and must
be measured on the sliding scale as follows:

(@) Move the tuning slider downward from the
top end of the stub until a null is found.

() Set the zero references on the sliding scale
opposite the index on the sliding slider.

(¢) Move the tuning slider downward until the
next null is found.

(d) Read the frequency on the sliding scale
directly opposite the tuning slider index. Fig. 3-3
shows the reading of a signal of 1,300 mc.

(4) When checking very weak signals on the
sliding scale, the “side” of the null should be used,
as it is difficult to determine the “bottom” of the null.
Establish a convenient reference point on the pulse
analyzer, where the signal amplitude just begins to
dip. By moving the tuning slider down toward the
next null until the same reading on the pulse analyzer
is obtained, gives an accurate frequency reading for
the weakest signal that can be seen.

(5) A definite null will be observed on the F-20/
UPR for any signal within the range of 300 to 3,400
mc., provided that the signal is being received through
the antenna. Direct pick-up from equipment in the
vicinity of the receiver is occasionally possible, and
should immediately be suspected if a sharp null can
not be found. This may be checked readily by discon-
necting the antenna input cable.

(6) Always start at the high frequency (top) end
of the stub, and move the tuning slider downward
when measuring the frequency of an unknown signal.

5. JUNCTION BOX J-116/SPR.

Junction Box J-116/SPR is used to interconnect the
antennae to one or more receivers. The SA-14/SPR-1
or switch SA-44A/APR switch will not operate above
1000 mc. and the Junction Box J-116/SPR must be
used.

6. R.F. SWITCH SA-14/SPR-1. (Fig. 6-38).

The R. F. Switch SA-14/SPR-1 consists of a 12-posi-
tion switch. Only four of the 12 contacts provided are
necessary under normal conditions. The unused por-
tions are provided with caps to exclude water. When
Radio Receiving Equipment AN/APR-1 and AN/
SPR-1 is using during jamming purposes, one of the
unused contacts on the R. F. Switch SA-14/SPR-1
should be fitted with a shorting link to short out the
antenna. If this, or some equivalent method is not
used, excessive power from nearby jamming trans-
mitters will cause the crystal in the receiver to burn
out. Some of the later production series of the R. F.
Switch SA-14/SPR-1 are provided with a cap having
the shorting bar already connected. When this cap is
not provided, the equivalent should be made and the
position giving a short antenna condition should ke
marked so that it can be readily used for the jamming
operation.

CAUTION:

Be sure that the switch is set for the proper an-
tenna according to the tuning unit being used.
(Fig. 1-3.)
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Wave Trap F-20/UPR, Operation.
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SECTION IV — MECHANICAL AND ELECTRICAL CHARACTERISTICS

1. TUNING UNIT TN-1/APR-1, ELECTRICAL FUNC-
TION. (Figs. 8-2, 8-3, and 8-4).

This is the lowest frequency tuning unit, covering
a range of from 38-95 megacycles in one band. A
more or less conventional type of circuit is employed
in this unit, composed of an electron coupled oscil-
lator, using a type 9002 tube, and an antenna circuit,
in conjunction with another 9002 tube, used as a con-
ventional plate detector. These circuits are tuned by
a double capacitor gang (C605 and C606), across
which inductance T-601 is connected. The induct-
ances are spaced slightly and are of the air core type.
These inductances are made up of several turns of
copper wire. Energy from the oscillator is introduced
into the grid circuit of the detector, so that mixing, or
frequency conversion, can occur. This energy from the
local oscillator is combined in the detector (V-602)
(mixer) with a signal energy which is built up across
the resonant antenna circuit, producing a difference
frequency, which is maintained at 30 mc. By electrical
means, the frequency of the oscillator is 30 mc (I. F.)
above the signal frequency, and (since the 9002 tube,
used as a detector in the antenna circuit, is biased so
that it presents a non-linear impedance) when com-
bined with another signal of a different frequency,
mixing takes place. The plate circuit of the detector
contains a circuit which is resonant to the difference
between the oscillator and the signal frequencies or
30 mcs., the I. F. signal is brought out through a con-
nector to the input of the I. F. amplifier. Hence, assum-
ing the presence of a signal, the following action will
take place: as the tuning unit is varied (tuned) a setting
will be found at which the frequency of the local
oscillator in the tuning unit will be just 30 mcs.
higher than the frequency of the incoming signal
(within the limits of the tuning range of Tuning Unit
TN-1/APR-1). At this point, an output will be de-
veloped in the plate circuit of the detector at 30 mcs.,
which will be amplified in the Amplifier Strip AM-12/
APR-1, and a response will be produced in the phones.
The dial on the tuning unit is calibrated in actual
signal frequencies, and will therefore indicate the fre-
quency of the incoming signal. There will be no
ambiguity in the reading thus obtained, except when
the incoming signal is very strong. If this should be
the case, there is a possibility that a 30 mc. component
will be produced when the frequency of the local
oscillator is 30 mcs. below the signal, instead of above

it. A 30 mc. trap filter is included in series with the
antenna lead. This filter consists of two parallel
resonant circuits tuned to 29.5 and 30.5 mc., re-
spectively. Due to the fact that Tuning Unit TN-1/
APR-1 will tune to frequencies as low as 36 mc.,
which is only 6 mc. higher than the I-F frequency, and
due to the fact that the I-F has a broad selectivity
characteristic, the filter is necessary to prevent strong
signals on or near 30 mc. from coming straight
through, from the antenna to the I. F. Amplifier. These
signals would, naturally, not be tunable and might
prevent reception of other signals. (Fig. 00-00.)

2. TUNING UNIT TN-2/APR-1 AND TUNING
UNIT TN-3/APR-1, ELECTRICAL FUNCTION.
(Figs. 8-5 to 8-10.)

These two tuning units are considered together be-
cause, other than the difference in frequency range,
they make use of the same basic principles with the
following exceptions:

4. Tuning Unit TN-2/APR-1 has its oscillator oper-
ating 30 mc. above the antenna or signal frequency,
whereas in the TN-3/APR-1 tuning units the second
harmonic of the oscillator is employed for mixing
and its frequency is always 30 mc. lower than the
antenna frequency.

b. When the dial of the TN-2/APR-1 reads 150 mc.,
the local oscillator is operating at 180 mc. If a very
strong signal is present at 150 mc., a response will
also be found at a dial reading of 90 mc. This is the
image frequency and a response occurs because the
oscillator is now 30 mc. lower than the incoming
signal and the antenna “butterfly” lacks sufficient
selectivity to completely reject this undesired re-
sponse. Other responses can be found if the incoming
signal is very strong. These responses are due to the
fact that harmonics from the oscillator also mix with
the signal to produce the I. F. frequency.

¢. In the TN-3/APR-1 tuning unit, the dial reads
510 mc., e.g., when the second harmonic of the oscil-
lat ris at 470 mc. and the fundamental oscillator fre-
quency is at 235 mc. Here again an image may be re-
ceived at 440 mc. and numerous other responses are
possible if the incoming signal is strong enough to
mix with any harmonic of the oscillator other than
the second.
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d. When receiving a steady carrier on either the
TN-2/APR-1 or TN-3/APR-1 tuning units, the de-
sired signal is that frequency at which the greatest
output is found. However, if the signal strength is con-
stantly varying as most radar signals do, a consider-
able amount of ambiguity arises as to which signal is
the proper one. In these cases it is desirable to use
Wave Traps F-19/UPR, and F-20/UPR and Filter
F-41/SPR-1 to check the receiver and in receiving the
actual frequency.

e. The principles employed are quite different from
those used in the first tuner, as regards the type of cir-
cuit used for tuning purposes. The same general
theory of mixing, using a local oscillator coupled to
an antenna circuit still holds, however. Both the oscil-
lator and antenna circuits are unique in that the or-
dinary coil and condenser combinations are absent.
These circuit elements are replaced by a so-called
“butterfly” unit, which is really a derivation from a
split-stator condenser. It is well known that all con-
densers, or capacitors, have associated with them
some inductance. This applies both to fixed and vari-
able capacitors, although more specifically to the
variable variety. This inductance does not ordinarily
enter into the picture at the lower frequencies. How-
ever, in the frequency range covered by Tuning Unit
TN-2/APR-1 (from 76 to 300 mcs.) and Tuning Unit
TN-3/APR-1 (300 to 1000 mcs.) this residual in-
ductance would begin to limit the frequency range
which could be covered. In the “butterfly” type of cir-
cuit, advantage is taken of this inherent inductance,
making it a part of the actual circuit. The two “wings”
of the “butterfly” capacitor represent the variable
capacitor part of the circuit (rotor), while the in-
ductance is formed as a part of the construction of the
stator.

Incoming radio-frequency signals are introduced
into the antenna “butterfly” (LC-502) through a con-
centric line which is tapped onto the “butterfly” at a
point where optimum coupling exists. At resonance,
this signal voltage is built up in the same manner as
in conventional circuits, and is applied to a type 955
tube (V502) connected as a diode in Tuning Unit
TN-2/APR-1, or to an IN-21 crystal, in Tuning Unit
TN-3/APR-1, used as mixers, as in Tuning Unit TN-
1/APR-1. The crystal is used because the input
capacity of a tube is excessive at the frequencies in-
volved. Type 955 tubes are used as local oscillators,
one in each of the tuning units, connected into “butter-
fly” circuits, which are inductively coupled to the an-
tenna “butterflies.” This coupling is accomplished by
the physical location of the two “butterfly” circuits
with respect to each other, and is fixed. Mixing occurs,
as discussed in Tuning Unit TN-1/APR-1, and the

resultant output at 30 mcs., is developed across a
resonant circuit. The output from this circuit is fed
into the Amplifier Strip AM-12/APR-1.

It should be noted that the same precautions as to
possible ambiguity of dial readings in the presence of
dial readings in the presence of strong signals apply
in the operation of these two units. At the higher fre-
quencies, greater care will be required in tuning be-
cause the tuning becomes more critical. If the oscil-
lator tube in either of these tuners is replaced the
calibration will be disturbed at the high frequency end
of the band. Changes of as much as 30 mcs. may be
produced. For this reason, the absolute frequency
calibration should be checked against a master signal
generator, and a chart showing this error made up.
The chart should be attached to the particular tuner
for reference use. This note also applies to Tuning
Unit TN-4A/APR-1, which is discussed in Section IV,
paragraph 3.

3. TUNING UNIT TN-4A/APR-1, ELECTRICAL
FUNCTIONS. (Fig. 8-11).

The frequency range of this tuner is from 1000 to
3400 mcs., and requires a somewhat modified tech-
nique to operate. “Butterfly” circuits are still em-
ployed, although these become quite small, for the
antenna circuit. The local oscillator uses a WE-703A
tube, and oscillates only up to 1000 mcs. The second
and third harmonics of this oscillator are employed
for frequencies above 1000 mcs. Since this tube re-
quires accurate adjustment of the filament voltage to
sustain oscillation at the higher frequencies, a series
resistor is provided for this control. As a means of
checking the condition of oscillation, a type 6E5 tun-
ing eye tube is incorporated. This eye is closed when
the oscillator tube is oscillating, and open when it is
not. The filament is adjusted through a hole provided
in the false front panel of the tuner until the condition
of oscillation begins. This adjustment is performed at
the higher frequency end of the band, the dial being
rotated until the hole is clear to the series resistor, and
so that the eye is visible through the hole immediately
below the main dial.

The local oscillator energy is coupled into the an-
tenna “butterfly” inductively, as in the other tuners,
but no effort is made to track this antenna circuit,
mechanically or electrically, to the oscillator circuit.
The operation of tuning is accomplished by means of
two separate dials, in a manner similar to the old
broadcast tuners. A linkage is provided so that the
antenna is carried along during the tuning operation
to some degree, to facilitate the tuning procedure, but
careful adjustment is required to assure that maximum
sensitivity is realized. Generally, the antenna control
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is varied back and forth as the oscillator control is
operated, until a signal is located, after which the cor-
rect position for this control is easily ascertained by
the loudness of the received signal.

Mixing takes place in an IN-21 crystal connected
across the antenna “butterfly” circuit. The output from
this crystal, representing the difference frequency be-
tween the received signal and the oscillator (30 mcs.)
is built up across a resonant circuit as in the other
tuning units, and is fed into the Amplifier Strip AM-
12/APR-1.

4. AMPLIFIER STRIP AM-12/APR-1, ELECTRICAL
FUNCTION. (Figs. 8-12 and 8-13).

After the signal is introduced into the I. F. strip,
amplification at 30 mcs. takes place in five practically
identical circuits V101, V102, V103, V104 and V105.
The signal is built up approximately 90 DB in these
circuits, and is then applied to a detector circuit,
V106. After rectification (detection) the demodulated
output is coupled into a combined audio amplifier and
cathode follower stage, V107. The plate circuit of this
stage incorporates an output transformer which
matches the tube to a load of 600 ohms, nominally,
with a tap provided on the transformer to match an
output load impedance of 8000 ohms. The cathode of
V107 is connected through a concentric line for use
with the Pulse Analyzer Equipment AN/(A)PA-6. An
impedance of 50 ohms matches the tube, on this line,
but a high impedance, such as would be presented by
a cathode ray tube, can be placed across this line. At-
tempting to shunt an impedence of less than 50 ohms
across the video circuit will upset the performance of
the circuit.

One-half of the 6H6 detector, V106, is used for
AVC. A capacitor feeds I. F. energy from the plate of
the last I. F. amplifier, V105, into the plate of the 6H6
diode, V106. The load resistor (R-136) of this diode
is connected to the variable tap on the gain control
potentiometer R-301, where a negative voltage exists.
As a signal appears in the 1. F. Amplifier, 2 negative
voltage is developed by the AVC diode. This voltage
is fed back into the grid circuits of V101, V102, V103,
and V104 and the gain of these stages is reduced,
providing automatic gain control. The stronger the
signal becomes, the greater voltage developed, hence
the more the overall gain is reduced. At the same time,
and irrespective of the strength of the signal, the gain
can be controlled manually by controlling the negative
voltage in the AVC circuit by means of the manual
gain control. The manual gain control on the Radio
Receivir g Equipment AN/SPR-1 is provided with an
arbitrary scale numbered from 0 to 10, so that relative
strength comparisons of the strength of various signals

can be made. The automatic gain control system is in-
operative when the AVC off switch is in off position,
which increases the delay voltage applied to the
cathode of the AVC diode to a value greater than that
which any signal can overcome. A small delay voltage
is allowed to remain when the AVC circuit is in oper-
ation (ie. AVC switch in “AVC” position). This
voltage amounts to approximately 4 volts. Referred to
the signal level at the input to the I. F. system, this
means that no automatic gain control will take place
until the signal has a value of about 200 microvolts.
This is so that the gain is not reduced for weak signals.

A 1000 cycle oscillator, V108 (heterotone), is in-
corporated in the I. F. strip. When this oscillator is
actuated by S302 (by the HET on-off switch on the
panel), 1000 cycle energy is applied to the grid of the
last I. F. amplifier, V105. This tube does not have AVC
applied to it, the grid return being arranged for
coupling to the V108 oscillator. Grid modulation
takes place when the HET oscillator is on, so that an un-
modulated CW signal, otherwise practically inaudible,
is modulated at 1000 cycles, thus making the signal
audible. This grid modulation at 1000 cycles per
second as used in the Radio Receiving Equipment
AN/APR-1 and AN/SPR-1 is almost independent of
any frequency fluctuation of the signal being modu-

lated.
NOTE:

A metal plate on which is shown the resistor-
capacitor locations and symbols is mounted on
the tuner housing. This chart is to be used for
service reference and takes the place of marking
on the components or chassis.

5. RECTIFIER UNIT PP-10/APR-1 ELECTRICAL
FUNCTION. (Figs. 8-12 and 8-13).

Either 80 or 115 volts, single phase, power having
any frequency from 60 to 2600 cycles can be used
with Rectifier Unit PP-10/APR-1. This unit contains
a transformer, which has tapped primary for operation
at either 80 to 115 volts (set up for 115 volts at the
factory) and five secondaries, No. 1, 6.3 volts A.C. at
5 amps. for the heaters of the tubes in the I. F. strip
AM-12/APR-1, and in the tuning units. No. 2, and
No. 3 two 5 volt A. C. windings at 3 amps. for the
two 5Y3GT rectifiers, No. 4 and No. 5 are high volt-
age windings, delivering 115 volts and 250 volts D.C.
after rectification, at 115 and 55 milliamperes, re-
spectively. The 115 volt D.C. output passes through a
single choke and condenser filter, while the 250 volt
output passes through a double choke and condenser
combination. Choke input is used in both cases, to
obtain the best possible regulation. A bleeder resistor
R201 is provided on the 250 volt output, but none is
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used on the 115 volt output. This is hecause the 250
volt supply is frequently unloaded, when the tuners are
removed, which would allow the voltage to rise ex-
cessively, and would be dangerous to personnel since
this voltage would remain even after the primary
power was removed. The 115 volt supply is always
loaded and no bleeder is needed, therefore.

6. TUNING UNIT TN-1/APR-1, MECHANICAL
FUNCTION. (Figs. 6-1 to 6-5).

As indicated in the discussion of the electrical theory
of this tuner, the mechanical design is more or less
conventional. A two gang variable capacitor is em-
ployed. The first section of this gang is used for tuning
the oscillator, the second for the antenna circuit.
Tracking of the two circuits is accomplished by elec-
trical means. The dial system is made up of a group
of spur gears which are spring loaded and split, to
reduce back-lash. The tuner is operated by rotation
of the large knob, which is the only control on the
tuner unit. A locking device, which consists of a
clamp, acting on a disc attached to a control knob, is
provided so that the dial can be locked against vibra-
tion, if necessary. If the unit is to be tuned more or
less continuously, this clamp should be left unlocked,
by loosening the knurled clamp adjustment counter-
clockwise, so as to open the jaws of the clamp and
allow the disc to rotate freely. The dial, visible through
a transparent window, is calibrated directlv in mega-
cycles, and indicates the frequency of the signal.

The tuning unit is provided with a handle, and plugs
into the Chassis Base MX-24/APR-1 on guide rails,
which are provided with circular springs which serve
to ground the tuner, as well as to cushion it. The rear
of the tuner has plugs for power and radio frequency
connections, which mate with corresponding con-
nectors in the rear of the tuner housing of the Chassis
Base MX-24/APR-1 (Fig. 00-00). The tuner unit
should never be forced in place by slamming it in
rapidly, but should be inserted carefully, with steady
pressure. A severe jar could cause damage, which
would never occur in ordinary service after the tuner
is in place, because the equipment is shock mounted.

A fastener is provided on the lower right hand side
of the Mounting Base MT-141/APR-1, exactly like
the one on the left hand side, except that it is longer
and heavier. This fastener must be loosened before the
tuning unit can be removed. When a new tuning unit
is put in place, this fastener must be tightened, and
lo:ked in place by means of the back-up nut provided
for this purpose. (Fig. 00-00.)

7. TUNING UNITS TN-2/APR-1 AND TN-3/APR-1,
MECHANICAL FUNCTIONS. (Figs. 6-6 to 6-21).

These two tuners, mechanically, are very nearly
identical. They differ from Tuning Unit TN-1/APR-1
in that a mechanical method is used to track the
oscillator and antenna circuits. “Butterfly” type cir-
cuits are used instead of the more orthodox variable
capacitors, as already mentioned, because of the high
frequencies involved. (Fig. 00-00.)

The tuning action is accomplished by means of th?
tuning knob on the front panel of the tuner, as in
Tuning Unit TN-1/APR-1. The motion of this knob
is transmitted through a system of split gears to a cam
linkage system located on the underside of the tuner
casting. The motion is transferred to the oscillator
and antenna butterfly units by these same cams. Since
the oscillator and antenna butterflies do not follow
the same law of angular rotation versus frequency
(because the oscillator operates on a submultiple of
the antenna frequency) compensation must be effected
if the two circuits are to track together over the bank.
This compensa:ion is effected in the design of the cam
system controlling the motion of the two butterflies.
Further modification of the motion or travel of the
antenna butterfly cam is effected by a series of screws
which pass through a block of metal on the front
panel of the tuner. These screws are adjustable and
accessible through a slot in the false front panel. They
govern the travel of a roller which is linked to the cam
operating the antenna butterfly. Small changes in the
motion of the main cam are produced by this roller,
so that additional adjustment of the trackage can be
effected, to compensate for difference in antenna
characteristics. The use and adjustment of these screws
is discussed in Section V, paragraph 6. All the screws
in this adjustment system are friction locked.

Excessive play in the cam system is taken up by
means of spring loading. The springs are so placed
that tension is brought to bear on the worm drive
which actuates the oscillator butterfly, so that lost
motion in this drive is also taken up. There are no ad-
justments other than are provided by the screws
described above, which need to be made on the tuning
unit, in ordinary circumstances.

8. TUNING UNIT TN-4A/APR-1 MECHANICAL

FUNCTION.

This unit, while employing butterflies in its design,
differs from the last two tuners in that no effort is
made to track the two circuits together either electri-
cally or mechanically. The oscillator and antenna cir-
cuits are controlled by two individual control knobs.
The large knob, which is the same as the main tuning
control knob used on the lower frequency tuners, con-
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trols the oscillator circuit, while the smaller knob
tunes the antenna butterfly. This latter control is linked
to the main tuning knob over a portion of the tuning
range. The effect is to drag the antenna control over
a part of the frequency range of the unit, so that possi-
bility of error in setting up the unit to a given fre-
quency is greatly minimized. No method of adjust-
ment is provided on this unit, because of this inter-
linkage.

9. SECTOR SWEEP, ELECTRIC AND MECHANICAL
FUNCTIONS. (Figs. 6-22 to 6-24).

A small 28 volt permanent magnet field D-C motor
is geared through a worm drive system into the gear
train of the tuning unit. A reversing switch operated
by two small wings or flaps, attached to the dial,
governs the direction of travel. The position of the

flaps are set by means of two pointers on the dial, as
explained in Section III, paragraph 1 4 (2) (b). The
speed of the action can be controlled by the SPEED
control on the front panel. Manual tuning can be used
at any time, but the switch on the front panel must be
i1the MANUAL position, so as to stop the motor and
de-energize the magnetic clutch which couples the
motor drive into the normal gear train. The motor is
filtered electrically and is completely shielded. It is
mounted on rubber and coupled to the worm shaft
through a rubber coupling, providing complete elec-
trical and mechanical isolation. The hash chokes and
capacitors form a network to prevent undesired fre-
quencies from entering the 28 volt line and coming
back into the receiver. The motor chokes, and capac-
itors are enclosed in a shield box, thus keeping elec-
trical and mechanical noise at minimum. The entire
assembly is rubber shock mounted.

4.5
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FAILURE REPORTS

FAILURE REPORT must be filled out for

the failure of any part of the equipment
whether caused by defective or worn parts,
improper operation, or external influences. It
should be made on Failure Report, form NBS-
383, which has been designed to simplify this
requirement. The card must be filled out and
forwarded to BUSHIPS in the franked envelope
which is provided. Full instructions are to Ee
found on each card.

Use great care in filling the card out to make
certain it carries adequate information. For
example, under “Circuit Symbol” use the
proper circuit identification taken from the
schematic drawings, such as T-803, in the case
of a transformer, or R-207, for a resistor. Do
not substitute brevity for clarity. Use the back
of the card to completely describe the cause

of failure and attach an extra piece of paper
if necessary.

The purpose of this report is to inform BU-
SHIPS of the cause and rate of failures. The
information is used by the Bureau in the design
of future equipment and in the maintenance of
adequate supplies to keep the present equip-
ment going. The cards you send in, together
with those from hundreds of other ships, fur-
nish a store of information permitting the
Bureau to keep in touch with the performance
of the equipment of your ship and all other
ships of the Navy.

This report is not a requisition. You must re-
quest the replacement of parts through your
Officer-in-Charge in the usual manner.

Make certain you have a supply of Failure
Report cards and envelopes on board. They
may be obtained from any Electronics Officer.

———
NAVY DEPARTMENT
mEAy oF sar
WABHINGTON, B. €

NAVY DEPARTMENT

WASHINGTON 25. D. C.
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Sample Failure Report Cards Properly Filled In
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SECTION V — MAINTENANCE

WARNING:

Only trained repair persomnel in a depot fur-
nished with the special items of equipment neces-
sary for repair and alignment are authorized to
make adjustments on this equipment. Many sets
turned in for repair are inoperative only because
of unauthorized tampering. Don't deprive a com-
bat unit of radio equipment. Equipment turned
in for repairs means that some unit is without a
communication system.

1. TO REMOVE RADIO RECEIVING EQUIPMENT
AN/APR-1 and AN/SPR-1 FROM ITS MOUNT-
ING BASE AS FOLLOWS:

To remove Radio Receiving Equipment AN/APR-1
and AN/SPR-1 from its mounting base as follows:

a. Loosen the right hand knurled nut on the mount-
ing base and disengage it from the tuning unit.

b. Remove tuning unit from receiver.

¢. Loosen the left hand knurled nut, and disengage
it from bracket (A311) of front panel.

d. Slide the receiver off its mounting base.

e. Turn dust cover retainer on back of dust cover
90 degrees to the left. (Counter-clockwise.)

/. Slide receiver out of dust cover.

2. REMOVAL OF AMPLIFIER STRIP AM-12/APR-1.
(Figs. 6-45 and 8-12).
NOTE:
Before disconnecting or unsoldering leads, mark

them in a suitable manner in order to be able to
reassemble correctly to their respective terminals.

a. Unsolder all leads on the terminal board next to
the front panel, numbered 1-6, and terminal board at
the lower end of the strip numbered 1 and 2.

b. Ursolder the short coaxial cable (E310) from
terminal number 5 of tube socket V107.

¢. Unsolder the medium coaxial cable (E309) from
the terminal strip to which it is connected.

d. Unsolder resistor R-143 from terminal strip on
support of L101.

e. Unsolder soldering lug of receptacle X303 from
soldering lug on coil support of L101.

/- Remove the 17 screws along the outer edges of
the strip.

g Litt Amplifier Strip AM-12/APR-1 off Chassis
Base MX-24/APR-1.

3. REMOVAL OF RECTIFIER PP-10/APR-1.
(Figs. 6-45 and 8-12).

a. Unsolder all leads connected to the terminal
strip, numbered 1-7.

b. Remove the 18 screws fastening Rectifier PP-10/
APR-1 to Chassis Base MX-24/APR-1.

4. ALIGNMENT PROCEDURE FOR AMPLIFIER STRIP
AM-12/APR-1. (Fig. 6-45 and 8-13).

The Amplifier Strip AM-12/APR-1, for the Radio
Receiving Equipment AN/APR-1 and AN/SPR-1 is
aligned and tested at the factory at 30 megacycles. If
for any reason it should become necessary to re-align
it, such as would be the case if an I. F. coil or other
major component were replaced, the following pro-
cedure should be used.

a. Set up the receiver on a bench, panel upwards,
without the shock mount or dust cover, and without
a tuner. Section V, paragraph 1.

b. Connect to a suitable power source (60-2600
cycles, single phase; if 80 volts, be sure the tap on the
power transformer is changed to accommodate this
voltage. The chassis bears a stamp indicating the
proper terminal for this line voltage condition).

c. Turn receiver on, adjust gain control for max-
imum, turn AVC switch and Heterotone oscillator
switch off. Plug in a 600 ohm headset for checking
audio output.

d. Connect a signal generator (such as Ferris Model
18C) capable of generating a 30 megacycle signal to
the I. F. input plug X303. The generator should be
capable of attenuation down to a signal level of about
100 micro-volts with reasonable accuracy. The fre-
quency must be known within .25 mcs. Adjust the
signal input from the generator so that a definite read-
ing appears on the tuning meter, of the order of 14
scale. Using the tuning wrench supplied in clips on
the side of the tuner housing, adjust each I. F. coil
trimmer beginning with L101 and continuing with

L102 up to diode, L105 for maximum deflection of the
tuning meter. Keep reducing the level from the gener-
ator as the tuning meter reading rises too high. When
completely aligned, the tuning meter should show a
reading of about 75 microamperes, for'an input of 100
microvolts from the generator. This corresponds to a
gain of 10,000 for the an:plifier.
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e. By modulating the signal (I. F.) and listening in
the phones, the receiver can be checked for audio
operation. The action of the heterotone oscillator can
also be checked at the same time, by feeding an un-
modulated carrier of about 100 microvolts level into
the I. F. Turning on the heterotone oscillator should
result in a clearly audible signal modulated by the
action of the heterotone oscillator at a frequency of
about 1,000 cycles.

J. The action of the AVC can be checked by turning
the switch on and off while feeding into the I. F. a
strong signal from the generator, modulared at 400
or 1,000 cycles. Use a signal level of approximately
100,000 microvolts. and set the manual gain control
of the receiver at maximum.

If the AVC is operating properly, it will be found
that the signal will be strong and clear in the phones,
while if the AVC is turned off the signal will sound
flat and mushy, or will become almost inaudible. Bear
in mind that the AVC will not operate on a pulsed
signal, because the average energy content of such a
signal is so low that it cannot deveiop a voltage in the
AVC system sufficient to operate it. The AVC circuit
will only operate in the presence of non-pulsed car-
riers. For this reason, care must be exercised to see
that overloading does not occur in the receiver when
receiving pulsed signals. In general, the gain control
(manual) should always be turned down after a signal
is picked up to as low a level as will still permit
analysis.

5. ALIGNMENT OF TUNING UNITS TN-1/APR-1
AND TUNING UNIT TN-1B/APR-1. (Fig. 6-1).

a. TRACKING.

(1) Couple a signal generator, preferably one
having a low output impedance, through a carbon 50
ohm =+20% resistance to the antenna input terminal
on the chassis with the TN-1 or TN-1B tuning head
plugged in and the equipment running. Tune the head
to the high frequency end of the band, to 90 mcs.,’and
the generator likewise. A signal should be heard with
an input of the order of 10 to 50 microvolts. The
generator should be accurately calibrated as to fre-
quency, and should be set to exactly 90 mcs. Set the
tuning head to 90 mcs. on the dial, and adjust first the
oscillator trimmer C603/C1006 (TN-1 and TN-1B,
respectively) to produce a maximum output. Use the
tuning meter on the chassis to indicate maximum.
Then adjust the antenna trimmer C604/C1006 for
maximum output. Reset the generator to 40 mcs. and
tune the TN-1 to 40 on the dial. Adjust C607/C1009
for maximum output. The entire procedure should
always be repeated several times if any noticeable
change in the setting of C607/C1009 is noted.

(2) Next adjust L601/L1006 for maximum, with
signal generator set to 30 mc. (increase generator out-
put for suitable output indication).

(3) With generator still set to give a suitable out-
put reading at about 30 mcs., vary the frequency above
and below this frequency, from about 29 to 31 mcs.
At the same time this is done, L1004 and L1005 (in
sector sweep models only) should be adjusted for
minimum response. It is urged that the adjustment of
these coils be done anly if the filter or 1. F. rejection
trap has been replaced. The adjustment is somewhat
difficult to make without special equipment, while the
nature of the design is such that adjustment will never
normally be necessary.

(4) Normal output (50 mw.) should be obtained
with inputs of the order of 10 to 50 microvolts.

(5) Inductance adjustments to either oscillator
or antenna circuits (T601/T1001) should rarely be
needed, and it is not recommended that such adjust-
ment be attempted in the field. Adjustment is accom-
plished by squeezing the turns closer together to in-

« crease the inductance or prying them further apart to

decrease. The adjustment is not extremely critical, but
must be done carefully.

6. ALIGNMENT OF TUNING UNITS TN-2/APR-1
AND TN-3/APR-1.

a. CAM ADJUSTMENT.

The nine screws that are exposed when the cover
over the panel port is swung to one side, control the
adjustable cam. The cam consists of a laminated pile
of phosphor bronze strips, the contour of which is
determined by the screw settings. A roller riding on
this cam transmits the motion from the rotor shaft of
the oscillator “butterfly’”’ circuit to the rotor shaft of
the antenna “butterfly” circuit. The indicator to the
left of the row of adjusting screws shows the location
of the roller on the cam for any dial setting.

TO ADJUST THE CAM FOR MINOR VARIA-

TIONS:

(1) A test oscillator of the same frequency range
as the tuning unit should be very loosely coupled to
the receiver through the antenna system for which the
receiver is to be aligned.

(2) Tune the receiver to the test oscillator fre-
quency.

(3) Adjust the test oscillator frequency until the
receiver tunes with the indicator directly opposite one
of the adjusting screws.

(4) Turn adjusting screw for maximum output
signal.

(5) Repeat for each of the nine adjusting screws.

(6) Run over complete set a second time to check
adjustment. :
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TO ADJUST THE CAM FOR MAJOR VARIA-
TIONS:

If a major change in adjustment is necessary, the
foregoing procedure may become difficult. When a
drastic change in input system is made, for instance,
time will usually be saved by the following procedure:

(1) Remove the left-hand cover from the tuning
unit casting to show cam and linkage system described
at the beginning of this paragraph.

(2) Back the screws, out until the cam roller no
longer moves toward the panel.

(3) Replace the tuning unit cover and reinsert
unit in receiver.

(4) Starting at one of the adjusting screws in the
middle of the tuning range, repeat the procedure
described for minor adjustment.

b. CALIBRATION.

The tuning units are calibrated at the factory and
recorded on a Dial Calibration Chart which is sup-
plied with each tuner.

If the oscillator tube Type 955, is replaced, the dial
calibration will change, necessitating a recalibration
of the tuner. A spare chart is supplied for recording
the new calibration.

Use a General Radio Heterodyne Frequency Meter
Type 720-A, or equivalent, as source of standard
signals. Calibrate the dial by beating the oscillator in
the tuner to the desired harmonic or fundamental of
the frequency meter. Mark the 100 megacycle point
on the spare calibration chart and draw a curve to
determine the intermediate points.

¢. Tuning Unit TN-3/APR-1, has a built-in filter to
prevent interference from nearby radars having a fre-
quency of approximately 200 mc. The filter has been
peaked for 200 mc. at the factory. If the interfering
signal is somewhat different from 200 mc., the filter
should be adjusted for maximum attentuation to the
interfering signal.

To make this adjustment, the receiver should be re-
moved from the dust cover and turned up with the
bottom in full view. This will expose two holes on the
tuning unit containing the filter tuning slugs. The re-
ceiver should be turned on and the gain control should
be rotated to maximum. The interfering radar should
be turned on. Then the two slugs should be adjusred
for minimum interference. If the frequency of the
interfering signal is changed, the above operation
will have to be repeated.

7. ALIGNMENT OF TUNING UNIT TN-4A/APR-1.
(Fig. 6-41).

Remove the small snap cover over the screwdriver
adjustment port. Turn OSCILLATOR FREQUENCY

dial to about 600 mc. to line up the small hole in the
dial with the screwdriver adjustment port. Turn the
screwdriver adjustment counter-clockwise (left) as far
as possible. Turn screwdriver adjustment clockwise
(right) until electron-ray-tube pattern closes. Turn
oscillator frequency over entire tuning range and
check that electron-ray-tube pattern remains closed. If
this adjustment is made with the aircraft on the
ground, it should be repeated when in the air. The
screwdriver adjustment should not be turned further
clockwise than necessary to secure proper oscillation
in order to- conserve tube life.

NOTE:

The antenna dial is calibrated on the Tuning
Unit TN-4A[ APR-1.

a. Turn the OSCILLATOR FREQUENCY dial by
means of the large knob immediately below it until a
signal is detected, either audibly or by meter deflec-
tion.

b. Tune antenna by means of ANTENNA TUNING
knob until meter deflection is at maximum.

¢. Vary the oscillator frequency within a range of
#+ 60 mc. from the original setting until a new response
is obtained.

One of the two responses occurs when the oscillator
frequency (or a harmonic of it) is lower than the signal
frequency by 30 mc. (the intermediate frequency); the
other response occurs when the oscillator frequency
(or its harmonic) is higher than the signal frequency
by 30 mc. The two beating signals from the local
oscillator are therefore separated by 60 mc.

Since, however, the beating signals are generally at
harmonics of the local oscillator frequency, the
frequency separation on the OSCILLATOR FRE-
QUENCY dial will not be 60 mc., but will depend
upon the order of the harmonic, as follows:

Frequency Separation on

Harmonic Oscillator Frequency Dial
Fundamental............u0.. 60 mc
3+ L 30 mc
LT+ I O o .20 mc
il s iamianitaviiniianay 15 mc
7] T TR U o S ) s~ 12 mc
L —— 10 mc
711 | YT I — . 8.6 mc
BB oo T R e 7.5 mc

The most sensitive condition occurs when the
second harmonic of the oscillator frequency is used
to beat with the incoming signal in the range from
950 to 2000 mc., the third harmonic from 2000 to
3000 mc., and the fourth harmonic above 3000 mc.
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d. Find the frequency separation from the two set-
tings of the OSCILLATOR FREQUENCY dial. Deter-
mine the order of the harmonic from the table above.
To find the signal frequency multiply the average of
the two frequency settings by the order of the har-
monic.

fi+4f2 60 f14-f2
fs= =30 (I)
2 f2—f1 f2—f1

Where fs is the signal frequency, f1 is the lower of
the two frequency settings and f2 the higher.

e. If it is desired to obtain maximum sensitivity to
the incoming signal, tune Tuning Unit TN-4Af/APR-1
to a frequency 15 mc. below or 15 mc. above half the
signal frequency, in the range between 950 and 2000
mc.; to a frequency 10 mc. below or 10 mc. above one-
third of the signal frequency, in th¢ range between
2000 and 3000 mc.; and to a frequency 7.5 mc. below
or 7.5 mc. above one-quarter of the signal frequency
in the range above 3000 mc.

As a typical example, suppose the two first-observed
frequencies, f1 and f2, are 549 and 561 mc. From the
harmonic table, the difference of 12 mc. means that
the 5th harmonic of the local oscillator is beating
with the incoming signal. The average frequency is
555 mc., so the signal frequency must be 5X555=
2775 mc. If Equation (1) is used directly:

1110

fs=30X =2775 mc. (10.8 cm.)

12

For maximum sensitivity the oscillator frequency
should be set so that the third harmonic of the local
oscillator beats with the incoming signal. This will
occur at an OSCILLATOR FREQUENCY dial setting
of:

2775

= 10=915 mc. or 935 mc.
3

Response to the 2775 mc. signal may be found at
various harmonics, as follows:

Harmonic f1 f2 f2—f1
3rd 915 mc. 935 mc. 20 mc.
4th 686 mc. 701 mc. 15 mc.
5th 549 mc. 561 mc. 12 mc.

As a further example, suppose the two first-observed
frequencies, f1 and f2, are 1089 and 1109 mc. From
the harmonic table the difference of 20 mc. means
that the 3rd harmonic of the local oscillator is beating
with the incoming signal. The average frequency is
1099 mc., so the signal frequency must be

3X1099=3297 mc.

If Equation (1) is used directly:

2198
fs=30X

=3297 mc. (9.1 cm.)
20

L
For maximum sensitivity the receiver should be set

so the 4th harmonic of the local oscillator beats with
the incoming signal. This will occur at an OSCIL-
LATOR FREQUENCY dial setting of:

3297

=7.5=817 mc. or 832 mc.
4

Response to the 3297 mc. signal may be found at
various harmonics, as follows:

Harmonic f1 f2 f2—f1
3rd 1089 mc. 1109 mc. 20 mc.
4th 817 mc. 832 mc. 15 mc.
5th 653 mc. 665 mc. 12 mc.
6th 545 mc. 555 mc. 10 mc.

When all that is required is the recording of a signal
and its characteristics, one pair of frequency settings
will determine the signal frequency. It is often desir-
able, however, to check at another pair of frequency
settings, particularly when the presence of numerous
signals make identification of any one uncertain.

B. TROUBLE SHOOTING.

a. BASIC CHASSIS.

(1) RECEIVER DEAD.

If pilot lamp is also dead, check the fuse. If fuse
is good, check the tubes to see if they are operating.
The rectifier tubes are visible. In general, if the LF.
tubes are too hot to permit holding the hand on them,
they will be normal, if warm, but the hand can be held
on them, the B supply is open and only the heaters are
operating. Use the voltage chart, Fig. 6-72 and 6-74,
to check the source of the trouble, or if the set is com-
pletely dead, use the resistance chart, Figs. 6-73 and
6-75, to make a point to point analysis.

(2) HETEROTONE OSCILLATOR DEAD.

Interchange or replace the 6AC7 tube. Short the
heterotone oscillator cathode to ground. If this causes
the oscillator to work, the trouble will be in the switch.

(3) AVC INOPERATIVE.

Check switch. Look for shorted bypasses. Follow
AVC line to each tube. Look for shorted tube.

(4) ERRATIC BEHAVIOR.

Look for the evidence of a loose connection, if
the erratic behavior is accompanied by noise. Tap the
various components carefully with a screwdriver to
localize the trouble.
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Move the tubes with the hand (protected by a
cloth) if the condition is not accompanied by noise.
Watch the tuning meter as this is done. Sometimes tte
tube will break into a high frequency parasitic oscil-
lation, causing the gain to fluctuate. This condition is
the result of the tube structure failing for some cause,
or' the socket. Make certain the tube hold-down
clamps are contacting the tubes through the paint at
the base of the tube.

Look for open by-passes, or open ground returns.
Check to see that the components are in their original
positions by referring to Figs. 6-67 and 6-68. Place a
new capacitor, resistor, etc., temporarily in parallel
with the suspected defective part.

If the receiver is noisy when jarred, either, re-
place all the tubes, or replace them one at a time until
the noise is eliminated. The last tube or stage from
which the tube was removed and which stops the
noise is the one to be investigated further.

(5) LOW GAIN.

Replace tubes. If gain is very much reduced, check
the plate voltage on each stage. If no meter is avail-
able, feel the tube. If only slightly warm, there is no
plate voltage. Look for signs of broken coil leads,
shorted by-passes, open B+ resistors. Change the
tube, if in a particular stage. (Figs. 8-12 and 8-13.)

(6) MANUAL GAIN CONTROL FAILURE.

Measure voltage appearing on terminal No. 3 of
the terminal board located near the audio output trans-
former (nearest the front panel of the receiver). The
voltage should vary as the gain control is varied, from
zero to about minus 5 or 6. Replace the control. Look
for evidence that C-201 in the power supply (PP-10/
APR-1) is shorted. Check through resistance chart.

b. TUNING UNIT TN-1/APR-1. (Fig. 6-2.)

(1) DEFECTIVE TUBES—Cause unit to go dead.
Replace tubes, but make certain to trim unit at high
frequency end of band for maximum accuracy of cali-
bration. Low frequency end will not be disturbed.

(2) DEFECTIVE COMPONENTS, WIRING,
ETC.—Can be traced by the usual methods outlined
under trouble shootings given under the basic chassis
and should be followed for all tuners where applic-
able.

(3) BREAKAGE OR SERIOUS DAMAGE to
component parts necessitating replacement, usually
means that a complete realignment is also required.
Instructions for alignment of the tuner are given under
that heading. Alignment of the I-F rejection trap in the
antenna circuit is simple. The trap is composed of two
parallel resonant circuits in series with the antenna.
One of the circuits is resonated approximately 2 mcs.
below the I-F, the other, 2 mcs. above, or at 28 and
32 megacycles. The circuits are not critical, being

resistance loaded to approximate the characteristics
of the I-F amplifier. )

(4) NOISY.—If the noise only appears when
tuning the unit, look for trouble in the variable capac-
itor, dust, bent plates, etc., will cause noise. Blow unit
with air hose, or if none is available, jar it while blow-
ing between plates, if dust is the trouble. If the noise
is steady regardless of tuning, it can be caused by a
partially open resistor, or a partially shorted by-pass
or coupling capacitor. Examining these elements, and
also wiring may reveal the trouble. Carefully moving
the parts may show up the defective part, or wiring,
by completing the breakage. Excessive gathering of
dirt, fungi or other foreign material should be cleared
away from wherever it is found. Move the tubes in
their sockets slightly, to free the contacts.

(5) LOW SENSITIVITY.—Usually caused by a
failing tube. May also be the result of some other
factor, or a complex mixture of causes. Prodding all
available components and wiring may help to localize
the trouble. For this purpose a thin, blunt, rod of
bakelite is best, in order not to injure any of the com-
ponents. Checking line voltage, and replacing the
suspected tuner with another, of different range, will
prove whether the trouble is in the tuner or in the
basic chassis. Do not overlook the antenna system as
a source of trouble,

(6) ERRATIC BEHAVIOR.—Look for the same
source of trouble outlined above. If the nature of the
trouble is definitely cyclic, that is occurs at regular
intervals, look at once for a tube with a defective
heater, or for some other occurrence connected with
temperature. Sometimes a resistor, defective, heats up,
causing it to heat up and expand, breaking the circuit.
As the part cools, it contracts and makes the circuit
again.

¢. TUNING UNITS TN-2/APR-1 AND TN-3/

APR-1.

Since these tuners differ infrequency range, and use
of butterfly circuits, from the TN-1, they are discussed
under a separate heading. The list given above applies
also to these tuners, however.

(1) LOW SENSITIVITY.—Look for tube trouble,
or in the TN-3 unit, crystal trouble. The 1N-21 crystals
are easily overloaded, causing low sensitivity. The
overload occurs chiefly when local radar signals are
being picked up, such as the ship radar. The only
solution is replacement. It is advisable to handle the
crystals carefully, and when inserting a new one in the
unit, touch the butterfly lightly with one hand while
clipping the crystal in place. This is advisable in order
to discharge any static charge present on either the
tuning unit or the person. A differecce in potential
sufficient to damage the crystal can easily exist from
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this cause. By the same token caution should be used
when holding the crystal never to allow the end op-
posite that being held to touch any other without
exercising the precaution just discussed.

Contacts in the plugs used for connecting the an-
tenna concentric line should always be checked, as
well as the antenna itself, as these may be damaged.

(2) CAM ROLLER ACTION ERRATIC.—Some-
times a TN-2 tuner will develop trouble in that the
cam roller which rides over the set of 9 tracking
screws will begin to stick, especially near the low fre-
quency end of the band. This condition has been cor-
rected in later units, but it can be fixed in earlier units
by removing one of the flat springs under the cam
roller. This is a rather lengthy job, and should not be
done unless necessary.

(3) SPINNER KNOB SLIPS.—A friction clutch
is used in all the tuners, consisting of a spring washer
on one side of the spinner knob shaft pinion (gear).
By loosening the set screws in the collar next to the
spring, the tension of the spring can be increased by
sliding the collar toward the pinion gear.

(4) RE-CALIBRATION.—In the event re-cali-
bration is necessary, the new calibration figures are to
be entered on the extra, blank, calibration chart, work-
ing from the linear dial scale, which is supplied along
with the original chast, for that purpose. In recogni-
tion of the fact that an absolutely accurate initial cali-
bration is of little practical value in the field, because
the absolute accuracy is lost the moment a tube is
changed, the linear scale and calibration charts are
supplied. Hence for maximum accuracy of frequency
reading, reference should always be made to this
chart. In general the actual difference between the
chart readings and the actual dial frequency reading
will be found to be negligibly small. For re-calibration
purposes, aceess to a standard frequency source is re-
quired. A General Radio Type 720A Heterodyne
Frequency Meter is accepted. For this reason, work of
this nature is not feasible in the field. The linear dial
scale under discussion is the outer ring of figures on
all the tuner dials, and is marked off in degrees.

(5) The TN-3 unit incorporates a filter in the
antenna circuit whose function is to reduce interfer-
ence produced by local 200 megacycles radar trans-
mitters. If interference is noted on the TN-3 from
nearby radar, an improvement can sometimes be
effected by trimming this filter, using the hexagon-end
tuning rods supplied on the Basic Chassis. The filter
can be trimmed for minimum response to the un-
wanted signal, if its frequency is in the neighborhood
of 200 megacycles, by adjusting the setting of the coil
slugs in the filter, accessible through two holes in the
side of the tuner casting.

9. HASH ELIMINATION FROM TN-(*)B/APR-1 SEC-
TOR SWEEP TUNERS. (Figs. 6-42, 6-43, and
6-44).

Through use in the field, some early models of
Sector Sweep Tuning Units produced on Contract
NXsa 43376, have acquired noise or hash. This hash
can be approximately 809, removed by shielding and
filtering with three RCA “toothpick” mica capacitors,
and three No. 4 soldering lugs.

NOTE:

These-capacitors must be non-inductive and of
240 micro-microfarads capacity.

a. The following steps will enable the operator to
make this change.

(1) Place the tuner on a bench with the Hold-
Down Bracket toward the operator.

(2) Remove the speed control knob.

(3) Loosen the setscrews in the spinner knob.

(4) Remove the four 6-32 binderhead machine
screws located on the side of the cover.

(5) Remove the two 6-32 flathead machine screws
Jocated on the underside of the panel holding the
handle.

(6) Remove the one 6-32 binderhead machine
screw from the lower left hand corner of the cover.

(7) Lift off the cover.

IMPORTANT:
Before attempting step No. 8, it is very important
to mark the position of the dial hub relative to
the square shank of the dial drive shaft. (Fig.

6-44 (0.)

(8) Remove the screw from between the pointer
lugs, and loosen the setscrews in the collar of the dial
hub. (Fig. 6-44 (1).)

(9) Lift off the dial hub completely.

(10) Remove the 2-56 flathead screw and spacer
from the dial pointer. (Fig. 6-44 (2).)

(11) Rotate the dial pointer so as to clear the dial.

(12) Lift off the dial completely.

(13) Remove the seven 4-40 binderhead screws
from the silver plated motor shield. (Fig. 6-44 (2).)

(14) Lift off the motor shield.

(15) Unsolder the two 650 micro-microfarads
capacitors from the bottom side of the motor lug and
discard them.

(16) ‘Remove the two assembly screws from the
motor on the opposite corners from the brush tension
springs. (Fig. 6-43 (1.)

(17) Bend two No. 4 lugs, Fig. 6-43 (1), at a right
angle at the base under the assembly screws (see
step 16) and reassemble at a right angle flush with
the motor housing.

5-6 RESTRICTED



RESTRICTED
AN-16-30APR-1-3

Section V
Paragraphs 9-10

NAVSHIPS 900, 483A

(18) Unsolder the brush leads and choke from
the present tab. (Fig. 6-43 (2).)

(19) Solder a 240 micro-microfarad “toothpick™
capacitor under each bent lug, Fig. 6-43 (3), to the
outside of the capacitor case.

(20) Solder the active lead of the capacitor to the
motor lug. (Fig. 6-43 (1).)

(21) Connect the brush lead to the capacitor and
motor lug. (Fig. 6-43 (3).)

CAUTION:

Make certain that the capacitor is mounted so

that no portion projects beyond the motor, as shorts

to the motor shield will occur.

(22) Reassemble the motor to the mounting
plate, taking care to insert the shaft of the motor into
the rubber coupling from the worm shaft.

(23) Solder the choke leads to the upper motor
lug.

(24) Replace the motor cover, making certain
all the screws are tightened securely.

(25) Replace the dial.

(26) Reassemble the dial pointer, replacing the
2-56 flathead screw and spacer.

(27) Replace the dial hub with the spacer and
screw, and tighten all the screws securely.

IMPORTANT

Be sure the dial bub is replaced in the same posi-
tion as marked when removed.

(28) Remove the hexagon nut from the auto
manual switch. (Fig. 6-45 (3).)

(29) Insert the spring wiper on the switch shaft
and reassemble.

(30) On the lower right hand edge of the panel,
Fig. 6-45 (5, drill and tap two 4-40 holes 74" c-c; the
first hole is 14" from the bottom and 14" in from the
right hand edge. The second hole is 7" in from the
first hole and 14" in from the edge.

(31) Mount the spring wiper with a 4-40 screw
in the upper hole.

(32) Mount the right angle lug, Fig. 6-45 (¥,
under the 4-40 screw in the first hole and solder the
240 micro-microfarad “toothpick™ capacitor to the
lug,. (Fig. 6-45 (8).)

(33) Take a piece of No. 20 or No. 22 wire,
14" long and solder one end to the active lead of the
capacitor and the other end to the lug at the base of
the fuse. (Fig. 6-45 (7).)

(34) Mount the four wiper springs on the cover
in the following manner:

NOTE:

Locate all the .122 diameter holes 3%" in from
the edge of the cover.

(a) Place the cover with the bottom side
toward the operator (window uppermost). Fig. 6-42.)

(4) Drill two holes on the bottom left hand
side, Fig. 6-42 (D, in the following manner: drill the
first hole 1” from the left side, and placing the second
hole %" c-c from the first hole.

(¢) Drill two holes on the bottom right hand
side, Fig. 6-42 (2), in the following manner: drill the
first hole 34" from the right edge, and place the second
hole 74" c-c from the first hole.

(d) Drill two holes on the right hand vertical
edge, Fig. 6-42 (3, in the following manner: drill the
first hole 15" from the bottom edge and place the
second hole 74" c-c from the first hole.

(e) Drill two holes on the top horizontal edge,
Fig. 6-42 (3, in the following manner: drill the first
hole 34" to the left of the right vertical edge, and place
the second hole 74" c-c from the first hole.

(f) Fasten the spring wipers with .122" x 14"
long rivets.

(g) Rivet securely.

(35) Replace the cover on the unit being careful
to avoid damaging the spring wipers.

(36) Replace the four mounting screws on the
sides. '

(37) Replace the 6-32 flathead screws in the rear
panel.

(38) Replace the 6-32 binderhead screw in the
lower left hand corner of the cover.

(39) Reassemble in the reverse order of steps 1
through 7.

10. WAVE TRAP F-19/UPR.

a. No routine maintenance is required. However,
good electrical contact between the elements of the
wave trap “in-out” switch is important. The tension
of this switch spring may need to be adjusted occa-
sionally and should be checked immediately if any
erratic action is observed when tuning the trap.

11. WAVE TRAP F-20/UPR.

a. No routine maintenance of Wave Trap F-20/UPR
is required. However, good electrical contact between
the tuning slider and the'inner and outer conductors
of the swb is important. The tuning slider contacr
fingers, should be inspected occasionally for even
wear.

b. To inspect the sliding contact, move the tuning
slider to the low frequency end of the stub. Remove
the two screws at the bottom of the square tube. Re-
move the bracket and spacer. Remove the screw hold-
ing the lucite slide to the sliding contact (Fig. 1-15).
Using a small screwdriver, gently work the sliding
contact out of the bottom of the square tube. Bending
the contact fingers slightly, in the proper direction to
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increase contact pressure, is desirable before reassem-
bly. This will insure “Clean” tuning action.

¢. A complete spare sliding contact assembly, con-
sisting of sliding contact, lucite slide, screw and lock-
washer, is included with the equipment.

12. LUBRICATION.
a. UNIVIS OIL No. 90.
Univis Oil No. 90 is applied to the felt washers

located at either end of the worm gear, Fig. 6-24,
of the tuning unit. Do not apply too much oil as the
excess may drip and interfere with the electrical oper-
ation of the tuning units.

b. TEXACO GREASE TG-223.
Grease is applied to the fiber clutch gear and the

(Fig. 6-24). Grease may also be applied, but spar-
ingly, to all backlash gears and pinion gears.

NOTE:

In late model receivers, resistor R-127 has been
changed from 1000 obms to 1800 ohms (same as
R-135). This change was made to increase the
efficiency of the Heterotone Oscillator. Wherever
the new type 6ACTW tubes are used be sure that
R-127 is an 1800 obm resistor.
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Trouble

Probable Causes

Remedy

RECEIVER DEAD

Power switch off.

Turn on and off severs:l times, rapidly.

Fuse blown.

Replace with fuse from spares mounted on clips at
rear of tuner housing. Check for line voltage. Should
be 115V (limits 104 to 125). If less than 104V,
change tap on transformer.

Gain control off.

Advance control.

Phones dead.

Replace.

Phone jack open.

Try other phone jack. Replace.

Tuner dead.

| Make certain tuner is plugged in all the way.

Check artenna connection.

. Change tubes or crystal in tuner.

I. F. Amplifier dead.

Refer to trouble shooting under AM-12/APR-1,
Section 5, paragraph 4. -

Shorted antenna plug.

Clear short with tool or replace plug. See Navships
900,081.

Tuner butterfly plates shorted. |

Attempt to clear short with air blast, or other means
if reason for short invisible. Reject tuner if damage

| is serious, bending plates will destroy the calibration

of the unit.

Plus B or Heater lead short in
tuner.

Look for short caused by breakdown of mica in-
sulator washer where power leads enter the tuner
casting. Replace washer, or try substitute.
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Trouble

Probable Causes

Remedy

RECEIVER WEAK

Antenna line shorted or open.
Antenna switch defective.

Replace line or antenna.
Short around switch temporarily, repair switch.

Burned or defective crystal in
tuner.

Replace crystal.

Defective tube in tuner.

Replace tube.

Tuner not aligned properly.

Realign tuner. Section V, paragraphs 5 and 6.

Antenna plug not contacting.

Make certain the contacts make in the antenna plug
and chassis receptacle. Bend contacts if possible.
Replace connectors.

Use of headset of wrong
impedance.

Headphones should be 600 ohm. If of higher im-
pedance, change tap on output transformer.

I. F. Amplifier (AM-12/APR-1
defective.

Refer to the trouble shooting procedures under I. F.
Amplifier Strip, Section V, paragraph 4.

Defective auxiliary equipment.

Refer to the instruction manuals for the respective
equipment.

Low line voltage.

If line voltage is less than 104 volts, change tap on
power transformer, in PP-10/APR-1 to 80 volt tap.
(Fig. 6-56.)

Gain control set too low.

Check setting of gain control.

ERRATIC OR
NOISY RECEPTION

Defective tuner.

Remove tuner and replace tuner. If still noisy or
erratic, the trouble is in the I. F. Amplifier (AM-12/
APR-1). Refer to trouble shooting under this head,
Section V, paragraph 4.

Loose or improper bonding of |

cables or incidental wiring in
the vicinity of receiver.

[ |

Localize the trouble by removing all such leads.
See Navships 900,081.

5-10

RESTRICTED



RESTRICTED
AN-16-30APR-1-3

Section VI
Paragraphs 1-2

NAVSHIPS 900, 483A

SECTION VI— SUPPLEMENTARY DATA

1. GENERAL.

The following summary covers Radio Receiving
Equipment AN/APR-1 and AN/SPR-1 and equip-
ment similar in construction and purpose. The equip-
ments share the following common properties:

a. Cover a frequency range of 40-3000 megacycles
in four bands, covered by means of complete remov-
able tuning units.

b. Incorporate an I-F and power supply unit on a
master chassis having provision to receive the plug-in
tuning unit. .

c. All are intended to receive and analyzer the char-
acteristics of radar pulsed signals and to deliver in-
formation aurally, on suitable meters, or other auxiliary
devices not necessarily an integral part of the basic
equipment.

d. All units utilize the super-heterodyne principle of
reception.

The various versions of this equipment were brought
out since 1941 by various manufacturersand NDR C.
Each unit is listed by its commonly used designation
and a brief description follows, giving the essential
features of each equipment. Further information should
be obtained from the respective instruction manuals,
describing the characteristics of the various types of
plug-in tuning units which have appeared in the field,
and careful note should be taken of the descriptions
contained herein, and of the chronology given in ap-
proximate figures. It is to be noted that this informa-
tion is that available to the Galvin Mfg. Corp. at that
time, and as such is not likely to be absolutely accurate
in every detail, nor complete. It is intended as a guide
to the development of a more complete summary.

2. SUMMARY OF BASIC CHASSIS.

a. MODEL ARC-1.

Model ARC-1 is primarily an aircraft type of re-
ceiver, having the following features: utilizes 12 volts
D-C as primary power source; incorporates a dyna-
motor; 100 ohm video output; audio gain control;
heterotone oscillator; 600 ohms headphone output.

Originally designed to operate with two tuning
units, manually operated, covering 80 to 370 and 290
to 450 megacycles. These tuning units cannot be used

on a chassis having provision for the motor driven
feature unless a third hole is drilled into the rear of
the casting to clear the 28 volt D-C plug. Model ARC-1
cannot be used with a Panoramic Adapter and does
not have an A. V. C. on-off switch. '

5. RADIO RECEIVING EQUIPMENT AN/APR-1
and AN/SPR-1.

The differences in Radio Receiving Equipment AN/
APR-1 and AN/SPR-1 are as follows:

(1) Radio Receiving Equipment AN/APR-1 des-
ignates an airborne installation with light weight
shock mounting base and dust cover, aircraft type
cable and antennae.

(2) Radio Receiving Equipment AN/SPR-1 des-
ignates a shipborne installation, utilizing a heavy
shock mounting base and dust cover, shipborne an-
tennae and armored cable.

Radio Receiving Equipment AN/APR-1 and AN/
SPR-1 has the following features: Operates at 117
volts, single phase, 60 to 2600 cycles; I-F has 2 mega-
cycles band width at 2 times down; gain control in
I-F amplifier stages, has scale for setting gain, A. V. C.
with switch; provision for Panoramic Adapter on
panel, take-off from last I-F Plate; I-F Gain 80 D. B.;
heterotone oscillator; 600-8000 ohms headphone out-
put, two jacks; video output, 50 ohms, on front panel.

¢. MODEL AN/APR-4.

Model AN/APR-4 is similar to Radio Receiving
Equipment AN/APR-1 and AN/SPR-1, having the fol-
lowing features: 4 megacycles band width, provided
with a switch to decrease band width to .5 megacycles;
gain control in I-F, calibrated in approximately 2 D. B.
steps, switch type, A. V. C. control switch on gain
switch; output for panoramic adapter, and video;
heterotone oscillator; 600-8000 ohm impedance head-
phone output, twin phone jacks; A-C operated, 115
volts single phase 60-2600 cycles; has 28 volt plug for
motor driven tuners; 90 D. B. gain.

4. MODEL R. D. O.

Model R. D. O. unit is primarily designed for the
Navy. General characteristics are similar to Radio
Receiving Equipment AN/APR-1 and AN/SPR-1, but
has greater band width and gain, heavier construction.
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3. SUMMARY OF TUNERS.

a. Tuning units CPR-47AAE and CPR-47AAF,
Navy type CRP-46ABC for Model ARC-1 are manually
operated. They utilize the butterfly type of tuned cir-
cuits. Not interchangeable in late type chassis which
have additional plugs for 28 volt D-C power for motor
drive. (See Section I, paragraph 10 ¢.)

b. Tuning Units TU-58B and TU-57B, known also
as TN-2A/APR-1 and TN-3A/APR-1 are automatic
sweep units, covering 74 to 300 and 300 and 1000
megacycles. The sweep feature is continuous. They
can be used in Model ARC-1 (without automatic
feature) or in Models AN/APR-1 and AN/SPR-1,
AN/APR-4 and R. D. O., when proper connections
are made to supply D-C power through main power
plug of basic chassis.

A TN-1A/APR-1 was also produced, embodying
an auto-sweep feature. These units were produced for
the U. S. Army, but some were diverted for Naval
usage.

¢. Tuning Units TN-1/APR-1, TN-2/APR-1 and
TN-3/APR-1 were designed primarily for Radio
Receiving Equipment AN/APR-1 and AN/SPR-1,
although they can be used in any of the other basic
chassis. They are manually operated.

d. Tuning Units TN-1B/APR-1, TN-2B/APR-1,
and TN-3B/APR-1 are sector sweep tuners, for the
Bureau of Ships. Any given range of frequencies can
be covered instead of the entire band as with the
tuning unit TN-4A/APR-1. All improvements made
in the manual tuners are incorporated in the Sector
Sweep units.

e. A series of tuners designated as TN-16/APR-4,
TN-17/APR-4, TN-18/APR-4, and TN-19/APR-4
are being produced specifically for Model AN/APR-4.
These tuners are sector sweep types and interchange-
able in all basic chassis. Automatic features require
28 volt D-C power source.
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Figure 6-1.

TUNING KNOB

Tuning Unit TN-1/APR-1, Top View.
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Figure 6-2.
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Tuning Unit- TN-1B/APR-1, Left Side View.
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Figure 6-3.

Figure 6-4. Tuning Unit TN-1/APR-1, Rear View.
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Figure 6-5. Tuning Unit TN-1/APR-1, Right Side View.

Figure 6-6. Tuning Unit TN-2/APR-1, Left Side View.
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Figure 6-7. Tuning Unit TN-2/APR-1, Front View.
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Figure 6-8. Tuning Unit TN-2/APR-1, Right Front Oblique View.
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R501
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DEVICE
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HOLD-DOWN

BRACKET

Figure 6-9. Tuning Unit TN-2/APR-1, Right Side View.
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Figure 6-10. Tuning Unit TN-2/APR-1, Rear View.
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P502 P501

Figure 6-11. Tuning Unit TN-2/APR-1, Rear Right Oblique View.

L501

C505 C506

Figure 6-12. Tuning Unit TN-2/APR-1, Rear Left Oblique View.
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Figure 6-13. Tuning Unit TN-2/APR-1. Left Front Oblique View.
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Figure 6-14. Tuning Unit TN-3/APR-1, Front View.
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Figure 6-15. Tuning Unit TN-3/APR-1, Right Front Oblique View.
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Y401
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c407

Figure 6-16. Tuning Unit TN-3/APR-1, Right Side View.
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Figure 6-17. Tuning Unit TN-3/APR-1, Rear Left Oblique View.
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Figure 6-18. Tuning Unit TN-3/APR-1, Rear View.
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Figure 6-19. Tuning Unit TN-3/APR-1, Rear Right Oblique View.
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Figure 6-20. Tuning Unit TN-3/APR-1, Left Side View.
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- LOCKING
COVER TUNING DEVICE
KNOB

Figure 6-21. Tuning Unit TN-3/APR-1, Front Left Oblique View.

Figure 6-22. Sector Sweep Tuner, Top Left Oblique.
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F701
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Figure 6-24. Sector Sweep Tuner, Bottom Left Oblique.
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Figure 6-25. Rectifier Filter Unit PP-183/SPR-1, Right Oblique, with Cover.

Figure 6-26. Rectifier Filter Unit PP-183/SPR-1, Left Oblique.
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Figure 6-27. Jack Box J-116/SPR Diagram.
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Figure 6-29. Wave Trap F-19/UPR, Open View.
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Figure 6-30. Dipole Antenna AS-56/SPR-1.

Figure 6-31. Double Cone Antenna AS-57 /SPR-1, Side View.
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Figure 6-33. Double Cone Antenna AS-57/SPR-1, End View.
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cu-19/SPR-1.
6-34. Impedance Matching Transformer
Figure 6-34.

Figure 6-35. Impedance Matching Transformer CU-27 /SPR-1.
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Figure 6-37. Impedance Matching Transformer CU-19/SPR-1 or Cu-27/SPR-1, Low End View.
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Figure 6-38.

Figure 6-39. Cone Antenna AS-44/APR-5.
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Figure 6-40. Wave Trap F-41/SPR-1, Open View.

Tuning Unit TN-4A/APR-1.

Figure 6-41. .
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Figure 6-42. Sector Sweep Cover. Figure 6-43. Sector Sweep Motor.

Figure 6-44. Sector Sweep, Top Panel.
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UNIT

L201
L202
L203

C201

Figure 6-45. Amplifier Strip AM-12/APR-1 and Rectifier PP-10/APR-1, Bottom View.
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Section VI

Figure 6-46. Amplifier Strip AM-12/APR-1, Rectifier PP-10/APR-1 and Tuning Unit, Left Front Oblique View.
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Amplifier Strip AM-12/APR-1 and Rectifier PP-10/APR-1, Rear Right Oblique View.

Figure 6-47.
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Figure 6-48. Amplifier Strip AM-12/APR-1 and Rectifier PP-10/APR-1 Rear View.

RESTRICTED

V201 A208

v202



RESTRICTED Section VI
AN-16-30APR-1-3
NAVSHIPS 900, 483A

®

(o]

~

>3

o

o

g

-—

(o)

~

>

-0 o

000 8

NN o
0 8
0
Q
>
—_—
%)
— o

o
M &
Lo
o
»
—
o

™ &
- o
o

Figure 6-49. Amplifier Strip AM-12/APR-1 and Rectifier PP-10/APR-1, Rear Left Oblique "
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Figure 6-50. Amplifier Strip AM-12/APR-1, Rectifier PP-10/APR-1, and Tuning Unit, Right Front Oblique View.
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Figure 6-51. Amplifier Strip AM-12/APR-1, Rectifier PP-10/APR-1 and Tuning Unit, Top View.
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Figure 6-52. Radio Receiving Equipment AN/APR-1 and AN/SPR-1, Overall Dimensional.
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Figure 6-54. Carrying Case CY-57/APR-1 with Tuning Unit, Outline Dimensional.
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Figure 6-55. Antenna AT-37/APT, Outline Dimensional.
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Figure 6-56. Ring Cone Mounting.

6-36 RESTRICTED



17"

RESTRICTED
AN-16-30APR-1-3
NAVSHIPS 900, 483A

Section VI

II3
-h-“g— S A T T o e e ) % -

-* "w z
"l E
' ® ® ®—| =
Q
[s]
=
1 w
» J
'...igu w ., o
0 < a8 -
x.0 W
omio w
[11]
\ :
—® o
e | | | 3
': | :u j— * g

U | T -

Hﬂ] ] | _‘_

|
\ o
]
T
4
"l g
8
’?03
Figure 6-57. Double Cone Antenna AS-57/SPR-1, Outline Dimensional.
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Figure 6-58. Dipole Antenna AS-56/SPR-1, Outline Dimensional.
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SECTION A-A

Figure 6-59. Nacelle CW-3 /AP, Outline Dimensional.
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Figure 6-60. Impedance Matching Transformer CU-27 /SPR;I, Outline Dimensional.
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Figure 6-61. Impedance Matching Transformer CU-19/SPR-1, Outline Dimensioal.
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Figure 6-62. Frequency Switch SA-14/SPR-1, Outline Dimensional.
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Figure 6-63. Wave Trap F-19/UPR, Outline Dimensional and Schematic.
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Figure 6-65. Tuning Unit TN-2B/APR-1 Sensitivity Chart.
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Amplifier Strip AM-12/APR-1, Resistor and Choke Location.

Figure 6-67.
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Figure 6-68.
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NUT OUTER SLEEVE INNER SLEEVE CONTACT PIN RUBBER WASHER CONNECTOR ASSEMBLY
@ n b - =— O
EQUIPMENT STEP OPERATION
NUT OUTER SLEEVE ?EEESRP =

@ (A)CUT END OF CABLE EVEN.
(B)SLIDE THE OUTER SLEEVE®
" THE NUT OVER CABLE.

VINYL JthET\
4 |

-
® CUT OFFVINYL JACKET n-,l; FROM END OF

. CABLE,EXPOSING BRAID, BEING CAREFUL
£+ Ore NOT TONICK THE BRAID.

OUTER BRAID
@ FAN BRAID OUT. CUT OFF INSULATION @
4 | GENTER CONDUCTOR 5 PURPOSE OF THIS
IS TOLEAVE SHARP END.
g F ] 1 Ay TAPER END OF BRAID(AS SHOWN). PURPOSE
| : OF THIS, IS TO SLIP INNER SLEEVE OVER
— T::fﬁf” OUTER gRaiD & UNDER.

INNER SLEEVE

SLIDE INNER SLEEVE OVER TAPERED
BRAID & FORCE UNDER OUTER VINYL

- JACKET.
. IL @ WITH INNER SLEEVE IN PLACE, CUT
I BRAID APPROX. 2
¥ | I "E ] ® FOLD BRAID BACK OVER INNER SLEEVE 8SMOOTH,
CENTER CONDUCTOR
N INSULATION (A)- CUT INNER INSULATION APPROX.
¢ | MEASURING FROM INNER SLEEVE.
(B)- REMOVE INNER INSULATION, LE!WINGI%
— : CENTER CONDUCTOR EXPOSED.
3 ,% APPROX. (C)- TIN CENTER CONDUCTOR.
B | @ HOLD CONTAGT PIN WITH PLIERS.
FILL HOLE WITH SOLDER.
b N TIN CENTER CONDUCTOR & INSERT INTO PIN,
CONTACT PIN
. —— g s"“ REMOVE EXCESS SOLDER.
sLIP RUBBER WASHER OVER INNER SLEEVE.
% RUBBER (AS SHOWN)
WASHER

SLIDE OUTER SLEEVE "A"&NUT "B"AS CLOSE
@ AS POSSIBLE IN PREPARATION
RECEIVING CONNECTOR ASSEMBLY.

CONNECTOR ASSEMBLY (ILLUSTRATED)

® SLIDE CABLE INTO CONNECTOR ASSEMBLY.
SCREWNUT INTO PLACE WITHA WRENCH,
DO NOTTURN CONNECTOR WHILE TIGHTENING
NUT,AS THIS TWISTS THE RUBBER WASHER,
MAKING THE CONNECTOR OR JACK NON-WATERPROOF

@ COMPLETED ASSEMBLY SHOWN IN SECTION.

NOTE: IF CABLE IS ARMORED, TERMINATE
ARMOR AT APPROX. THIS POINT &
FASTEN WITh TAPE OR ANY OTHER
SUITABLE MEANS,

Figure 6-69. Connector Assembly.
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4919 49193)

EQUIPMENT STEP

A) CUT END OF CABLE SQUARE & CLEAN.
(B) SLIDE SHELL & COUPLING NUT OVER CABLE.

6-50

SOLDER NEATLY

CUT OUTER VINYLITE JAGKET 1Y% FROM END OF CABLE
EXPOSING COPPER BRAID SHEATH. DO NOT N'CK
COPPER BRAID SHEATH.

BARE 3/; OF CENTER CONDUCTOR, BY CUTTING COPPER

BRAID SHEATH & INNER INSULATION (DIELECTRIC), SQUARE
AND CLEAN.DO NOT NICK CENTER CONBUCTOR.

(A) FAN COPPER BRAID SHEATH. .
(8) CUT BACK COPPER BRAID SHEATH Vg

EXCESSIVE HEAT.
(8) WIPE SOLDER SMOOTH & CLEAN.
(a) SCREU PLUGBODY OVER OUTER VINYLITE JACKET UNTIL
@ 0? INNER CONDUCTOR IS EXPOSED. TAKE CARENOT TO
(8

@ (A) SMOOTH & TIN COPPER BRAID SHEATH.DONOTUSE

USH BACK COPPER BRAID SHEATH
R PLUG BODY TO COPPER BRAID SHEATH THRU
4-HOLES IN PLUGBODY.
(C) SOLDER INNER CONDUCTOR TO CONTACT SLEEVE.
(D) CUT OFF PART OF INNER CONDUCTOR THAT PROJECTS
PAST CONTACT SLEEVE.

(A) SLIDE COUPLING NUT & SHELL FORWARD AS SHOWN.
(B) TIGHTEN SCREW IN SHELL.

FASTEN TO CHASSIS

IAICUTENDOFCABLE SQUARE &_CLEAN.
@ BICUT OUTERC\’IR&“'E JACKET /8" FROM END OF CABLE

BRAID SHEATH

§ BARE V4 OF INNER CONDUCTOR, BY CUTTING COPPER BRAID
_mj @ AND INNER INSULATION (DIELECTRIC) SQUARE & CLEAN. DO

NOT NICK CENTER CONDUCTOR.

E (A) FAN COPPER BRAID SHEATH. .
(B) CUT BACK COPPER BRAID SHEATH Yg
-

EXCES SIV!

o (A) SMOOTH ﬂsw COPPER BRAID SHEATH. DO NOT USE
(B)WIPE SOLDER SMOOTH & CLEAN,

(A) SL“ RECEPTACLE HOOD OVER TINNED COPPER BRAD

[T 3 @ AND FORCE UNDER VINYLITE JACKETAS SHOWN
B) F lnﬂiﬂ CTOR IN CONTACT SLEEVE OF
SCREWS(4)TO TAC ASSEMBLY 8 SOLDER.

(A) PUSH HOOD FLUSH UP AGAINST RECEPTACLE ASSEMBLY &
BOLT HOOD WITH ASSEMBLY TO CHASSIS.
iB) SOLDER HOOD TO COPPER BRAID SHEATH, THROUGH 4

ES IN HOOD.
() YAPE AT JUNCTION OF HOOD & VINYLITE JACKET(IF NECESSARY).

INSERT PLUG BODY CONTACT SLEEVE INTO RECEPTACLE ASSEMBLY
AND TIGHTEN COUPLING NUT.

NOTES:
1.TO CONNECT TWO CABLES, FOLLOW PROCEDURE FOR PLUG ABOVE (NAVY TYPE 49195)
ON EACH END, THEN SCREW (NM TYPE 49191) SPLICE FITTING (SEE PAGE D-G-17.2 IN
R.IL.P CH!IOBE.33I TO BOTH PLU
2.ARMY NAVY TYPE NO nc-uud‘ne-lofu,ae-wu & RG-12/U, SUPERSEDE CABLE TYPE NO'S.

CASSF-50-1, CASSF-50-1A, 1 & CASSF-70-1A RESPECTIVELY.
S.REFER TO PART C, OF THE R.1.P FOR OTHER NON-WEATHER FROOF CONNECTORS FOR USE
WITH 50 & 70 OHM CA

Figure 6-70. Connector Assembly.
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OUTER SLEEVE  INNER SLEEVE GASKET CONTACT BEAD BODY

I ® o = o K=

EQUIPMENT STEP OPERATION

RG-18/U RF CABLE

CUT SHARP & EVE

1 CUT END OF CABLE SHARP AND EVEN,

2 A—~PUSH ARMOR BACK OUT OF waAY,
B.—CUT OFF VINYLITE JACKET 1 Iz" FROM END OF CABLE.
DO NOT NICK BRAID.

A.—FAN COPPER BRAID OUT AS SHOWN,
3, B.—CUT OFF DIELECTRIG Yg"FROM END (SHARP AND EVEN),
DO NOT NICK CENTER CONDUGTOR.

C.—CUT OFF CENTER CONDUGTOR 'qs' FROM END,

A—PUSH ARMOR TOWARD END AND TAPER END OF BRAID AND
ARMOR AS SHOWN.
B.—SLIDE NUT (ARMOR CLAMP) ON OVER THE ARMOR.

TAPERED
BRAID & ARMOR

ARMOR PUSHED BACK TER SLEEVE

A—PUSH ARMOR AND NUT BACK,

B.—SLIDE OUTER SLEEVE ON OVER THE VINYLITE.

C.—SLIDE INNER SLEEVE OVER BRAID AND UNDER VINYLITE
VINYLITE JAGKET AID UNTIL VINYLITE JACKET TOUCHES LARGE RIM OF INNER

-l
1

R.

SLEEVE (IF INNER SLEEVE GOES ON TIGHT, TWIST SLEEVE
3" WHILE FORGING INTO POSITION),
16 WITH INNER SLEEVE IN PLACE, TRIM COPPER BRAID
LEAVING 3/, & EXPOSED AS SHOWN.

INNER
SLEEVE
P—

3
%
()

INNER SLEEVE IN RAID
PLACE UNDER JACKET

TIN GENTER UCTOR A—FOLD COPPER BRAID BACK OVER INNER SLEEVE AND SMOOTH.
E=|
_—

B.—DIMENSIONS OF DIELECTRIC AND CENTER CONDUCTOR

CONTACT SHOULD BE AS SHOWN,
2 PIN __C— TIN THE CENTER CONDUCTOR,USING MINIMUM AMOUNT OF HEAT.

4JCLPF’FE(‘J:ME A.—HOLDING CONTACT PIN WITH PLIERS, SOFT SOLDER CONTACT
RUBBER PIN TO CENTER GONDUGTOR. DO NOT USE EXCESS SOLDER.

SLIDE OUTER
SLEEVE OVER

E

: GASKET WIPE CLEAN. SEE THAT END OF CABLE INSULATION IS CLEAN

AND FREE OF SOLDER RESIN AND FOREIGN MATERIAL.

B.— SLIP RUBBER GASKET OVER INNER SLEEVE AS SHOWN.
C.—SLIDE OUTER SLEEVE AS CLOSE AS POSSIBLE TO INNER
SLEEVE.

CYT OFF APPROX.
2"0F ARMOR

9 A~PULL ARMOR UP AS FAR AS POSSIBLE.
B.—CUT OFF 2"FROM END OF ARMOR,

ARMOR 10 A—-PUSH ARMOR BACK AND PLACE END OF ARMOR HALF WAY
ON THE SHOULDER PORTION OF OUTER SLEEVE AS SHOWN,

T

B.—BE SURE BEAD IS PROPERLY PLACED IN BODY.
C—SLIDE NUT OVER OUTER SLEEVE.

SLIDE NUT OVER
OUTER SLEEVE
BRAID ATIGHTEN

CENTER
co CTOR

DIELEGTRIC

VINYLITE ,/° BRAID
JACKET ARMOR

D.—~SLIDE BODY INTO PLACE CAREFULLY SO THAT CENTER

Py GONDUGTOR GONTAGT PIN ENTERS HOLE IN BEAD. CABLE
GASKET DIELECTRIC SHOULD BUTT AGAINST RIM IN CONNECTOR BODY.
SLIDE BODY CONTACT PIN SHOULD EXTEND SLIGHTLY BEYOND THE OUTER

END OF THE END ASSEMBLY. PROPERLY TIGHTEN BODY
AND NUT WITH WRENCHES,

11  COMPLETED ASSEMBLY SHOWN IN ENLARGED SECTION,

BEAD

OUTER INNER SLEEVE

SLEEVE

ARMY-NAVY UG-167/U IS FORMER NI NO.49483A
UG- #67/U CONNECTS DIRECTLY WITH UG-22/U,
UG-23/U & UG-58/U.

Figure 6-71. Connector Assembly.
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Amplifier Strip AM-12/APR-1 and Rectifier PP-10/APR-1, Tube Socket Voltage Diagram.

Figure 6-72.
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Amplifier Strip AM-12/APR-1, Chassis Tube Socket Resistance Diagram, Bottom View.

Figure 6-73.
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Amplifier Strip AM-12/APR-1 and Rectifier PP-10/APR-1, Terminal Board Voltage Diagram.

Figure 6-74.
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Amplifier Strip AM-12/APR-1 and Rectifier PP-10/APR-1, Terminal Board Resistance Diagram.

Figure 6-75.

6-55

RESTRICTED



RESTRICTED
AN-16-30APR-1-3
NAVSHIPS 900, 483A

Section VI

[+] SON NId 'anN®
0 $'ON Nid ‘ANS
00.°62 €ON Nid A€ -
000'0S 20N Nid ‘A Ol +
¢ }ON Nid OV A £'9
VR SINIWINASYIN SONVLSISHY € 3ONVLSIS3Y 39VLI0A NILINLTION LIOA N3d SWHD 00007 ©
Q31V1S 3ISIMHIHLO SSIINN SWHO 10L-A ¥O 10b-A HLIM 30VW n»zu__.uumxww“_m:._ Mzo%._.._g €
Jovm s o Guneds ol 38NL SSEDN | ONISH eSO Taiszes SEN
" SINHERS “.mwz?m_mm_z ‘310N hL L ED TRavt (39VL0A) ‘3LON
000's L'ON Nid A L+
0 90N Nid "ON9
000°'0€ SON Nid ‘A 012 +
0 $ON Nid ‘aN®
0 G'ON NiId "AN9 2 €ON Nid OV A £'9
0 +'ON NId ‘ONO 000's 20N NId ‘N L+
000'G} €ON NId ‘A G'L~ 00008 VON Nid ‘A 012 +
000'GH 20N Nid ‘A G'h= JONVLSIS3Y 39YLI0A
S L'ON Nid OV A €9 200L-A H0 ¢09-A
3ONVLSIS3Y 39V.L10A 3] L'ON Nid ‘aN9
206-A HO 20S-A 000'L2 90N Nid ‘A §°2 -
0 GON Nid "aN9 000'0¥ S'ON Nid ‘A O} +
0 $ON Nid ‘AN9 2 'ON Nid OVAECD
000'¢2 €ON NId ‘A §'2 0 €ON Nid ‘aN9
000°0§ 20N NId A OEh+ 0 2°ON Nid '‘aON9
b L'ON Nid 'OV A E£'9 0000 VON NId ‘A O€) +
JONVLSIS3IH 39VLT0A JONVLSIS3Y JOVLI0A
106-A ¥0 10G-A 100I-A HO 109-A
S38N1L SSE60N 2 9NISN S38nL 20060N 2 SNISN
1-4dW/82-NL ANV |-8dv/2-NL I-84dV/81-NL ANV 1-8dV/l-NL

Figure 6-76.

Tuning Units, Tube Socket and Resistance Diagram.
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Figure 6-78. R. F. Switch SA-44(A)/APR, Bottom View.
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4. AMERICAN WAR STANDARD 6-DOT COLOR CODE CHART

For Capacitors (Molded Mica)

DOTS
L A
(g
6 5 4
DOTS
1st Dot 2nd Dot 3rd Dot 4th Dot 5th Dot 6th Dot
Color Ist 2nd 3rd Decimal Charac-
Digit Digit. Digit Multiplier Tolerance teristics
Black 0 0 0 1 =20% *A
Brown 1 1 1 10 B
Ted 2 2 2 100 = 293 C
Orange 3 3 3 1,000 D
Yellow 4 4 4 10,000 E
Green 5 5 5 100,000 F
Blue 6 6 6 1,000,000 G
Violet 7 7 7 10,000,000
Gray 8 8 8 100,000,000
White 9 9 9 1,000,000,000
Gold 0.1 * 5%
Silver 0.01 =10%
RMA STANDARD 6-DOT COLOR CODE CHART
For Capacitors (Molded Mica)
DOTS
N
[ MANUF NAME —
HEE
DoTS
1st Dot 2nd Dot . 3rd Dot 4th Dot 5th Dot 6th Dot
Color 1st 2nd 3rd Decimal
. Digit Digit Digit Multiplier Tolerance Voltage
Black 0 0 0 1
Brown 1 1 1 10 1% 100 v.
Red 2 2 2 100 2% 200 v.
Orange 3 3 3 1,000 3% 300 v.
Yellow 4 4 4 10,000 49 400 v,
Green 5 5 5 100,000 5% 500 v.
Blue 6 6 6 1,000,000 6% 600 v.
Violet 7 7 7 10,000,000 7% 700 v.
Gray 8 8 8 100,000,000 8% 800 v.
White 9 9 9 1,000,000,000 9% 9200 v.
Gold 0.1 1000 v.
Silver 0.01 10% 2000 v.
Bady: 0 e 0 sees L whe o 0 U G 20% 500 v.
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RMA STANDARD COLOR CODE CHART
For Resistors

METHOD 1 METHOD 2
1st Band 2nd Band 3rd Band 4th Band
Color 1st Digit 2nd Didit Decimal Multiplier Tolerance
Black 0 0 1
Brown 1 1 10
Red 2 2 100
Orange 3 3 1,000
Yellow 4 4 10,000
Green 5 5 100,000
Blue 6 6 1,000,000
Violet 7 7 10,000,000
Gray 8 8 100,000,000
White 9 9 1,000,000,000
Gold S + 59
Silver P e R - - =10%
No Color - =20%
COLOR CODE CHART
For Capacitors (Tubular Ceramic)
DOITS
TIP I1I ? :I, T I
ééé -
Tip 1st Dot 2nd Dot 3rd Dot 4th Dot
Color Temperature 1st 2nd Decimal
Coefficient Digit Digit Multiplier Tolerance
Black 0 0 0 1 v
Brown .00003 Neg. 1 1 10 1%
Red .00008 * 2 Z 100 2%
Orange .00015 “ 3 3 1,000 3%
Yellow .00022 “ 4 4 10,000 4%
Green .00033 “ 5 5 100,000 5%
Blue .00047 * 6 6 1,000,000 6%
Violet .00075 “ 7 ] 10,000,000 7%
Gray 8 8 0.1
White 9 9 0.01 10%
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3-DOT COLOR CODE CHART
For Capaciters

VOLTAGE NO

60 é

2?9

'JOLTAGEJ PJO LTOLERANCE LA
RATING COLOR DOTS
1st Dot 2nd Dot 3rd Dot
Color Decimal Voltage

1st Digit 2nd Digit Multiplier Tolerance Rating
Black 0 0 1
Brown 1 1 10 1% 100 v.
Red 2 2 100 2% 200 v.
Orange 3 3 1,000 3% 300 v.
Yellow 4 4 10,000 4% 400 v.
Green 5 5 100,000 5% 500 v.
Blue 6 6 1,000,000 5% 600 v.
Violet ¥ 7 10,000,000 % 700 v.
Gray 8 8 100,000,000 8% 800 v.
White 9 9 1,000,000,000 9% 900 v.
Gold ) 0.1 1000 v.
Silver - e 0.01 10% 2000 v.
Body ; e sai . 0t e 20% *

*—Ordinary Mica By-pass.
B—Same as A—Low Loss Case.
C—By-pass or Silver Mica Capacitor (200 parts/Million/C)
D—Silver Mica Capacitor (100 Parts/Million/C)
E—Silver Mica Capacitor (0 to 4+ 100 Parts/Million/C)
F—Silver Mica Capacitor (0 to 450 Parts/Million/C)
G—Silver Mica Capacitor (0 to 050 Parts/Million/C)
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TABLE OF
REPLACEABLE PARTS

“Where no JAN or Navy Standard part number is given to a component, care
should be taken in replacing the component with any other part than that listed
in the Table of Replaceable Parts. This special part probably has been chosen
for a special quality not available in standard components, and use of a standard
component may result in decreased life or lowered performance.”
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MANUFACTURERS’ NAMES AND ADDRESSES

Section VII
Paragraph 10

M/r. No. Name Street Address City State
1. Galvin Manufacturing Corporation........... 4545 W. Augusta Blvd....... Chicago........ Illinois
2. Aerovox CoOmpPany.....coouveuinuennesnannans 742 Belleville Ave........... New Bedford ...Massachusetts
3. Arrow, Hart & Hegeman..................... 103 Hawthorne St........... Hartford........ Connecticut
4, Allen-Bradley......ccocvicancadsmsnnanasnses 118 W. Greenfield Ave....... Milwaukee...... Wisconsin
5. American-Phenolic................. ol 1830S. 54th St.....o.ounns, Cicero...ovssn s Illinois
6. Atlantic India Rubber Company.............. 1453 W. Van Buren St....... Chicago......... Illinois
7. Chicago Rivet Machine Company............ 9600 W. Jackson Blvd....... Bellwood....... Illinois
8. Chicago Transformer Corporation........... 3501 Addison St............Chicago........ Illinois
9. Cinch Manufacturing Company............... 2339 W, Van Buren St....... Chicago........ Illinois
10. Coronet Electric Company......o.cvevuvenanss 353 W. Grand Ave.......... Chicago........ Illinois
11. Drake Manufacturing Company.............. 1713 W. Hubbard St......... Chicago........ Illinois
12. International Resistance Company............ 18 W. Chelton.............. Philadelphia. . ..Pennsylvania
13. Jones, H. B. & Company. ...cvcevesssssscenss 2300 Wabansia............. Chicago........ Illinois
14 KeosRiad Corporstions . vicisisiissssnsvivisssidasssssisarcassvsaissns Owensboro..... Kentucky
15. Littlefuse Corporation. .......ccoviueuennnn.. 4757 N. Ravenswood....... Chicago........ Illinois
16. Mallory, P. R. & Company........ccccvuunnn. 1941 Thomas St............. Washington....D. C.
18. Salisbury, W. H. & Company..........vuuunn. 401 N. Morgan St........... Chicago........ Illinois
19. Sangamo Electric Company.................. 1935 Funk SC.ocornasnonsmn Long Island..... New York
21. Simpson Electric Company..........ccouuun... 5216 W. Kinzie St........... Chicago........ Illinois
22. Shakeproof Lockwasher................. ... 2501 N. Keeler Ave......... Chicago........ Illinois
23. Stackpole Carbon Company.................. Elk County.......ovvuvnnnnn St. Mary’s....... Pennsylvania
24. Thomson, J. L. Manufacturing Company...... 17 N. Loomis St............. Chicago........ Illinois
25. Tinnerman Products, Inc..........ovvvnnnnnn. 6319 S. Ashland Ave......... Chicago........ Illinois
26. United Screw & Bolt........cccvivennerennnns 2513 W. Cullerton St........ Chicago........ Illinois
27. Utah Radio Products.............ooiiiiiiin, 820 Orleans St.....ocvvnnns, Chicago........ Illinois
28. Tung Sol Radio Tube.......covvvvreennnnn.. 95 8th Ave...ovvvereneannnn, Newark........ New Jersey
29. Zierich Manufacturing Company............. 385 Gerard Ave.....cco0euin New York...... New York
30.. Cornell-Dubilier, .. . cccviersnsmesnamesananas 1000 Hamilton............. S. Plainfield.....New Jersey
31. Chrysler Corporation........eeeeeeeeeanann.. Amplex Division............ Detroit......... Michigan
32. Dorff Manufacturing Corporation, C. J........ 15 S. Aberdeen St........... Chicago........ Illinois
33. Erie Resistor Corporation.................... 644 W. 12th St....covnneesne |7 1 — Pennsylvania
34, Fast Company, J. E....ocoeviiaiiaiianiannan. 3123 N. Crawford Ave....... Chicago........ Illinois
35. Gates Washer Company.......c.ovvveinunn.. 2949 N. Elston Ave.......... Chicago........ Illinois
36. General Radio Company..........ccovvennnn. 30 State St...coairiaiinnian Cambridge...... Massachusetts
37. Mica Insulator Company.........covvuvnnnn.. 542 S. Dearborn St.......... Chicago........ Illinois
38. New Departure, Div. of General Motors. ..... 1940 Plant St..covnvvncnnans Bristol.......... Connecticut
39. Parisian Novelty Company................... Western Ave. at 35th St...... Chicago.sviise Illinois
40. Pedersen Bros......cccveessssrsinnessresenas 625 W. Washington Blvd....Chicago........ Illinois
41. Quadriga Manufacturing Corporation........ 213 W. Grand Ave..........Chicago........ Illinois
42. R.C.A. Manufacturing Company............ R T T e Camden........ New Jersey
R.C.A. Manufacturing Company......oeueieiiiienaiuriniininransnneasenns Harrison....... New Jersey
R.C.A. Manufacturing Company.............. 151 W. Side Ave............ Jersey City. ... .. New Jersey
43. Rolyan Corporation........ccoiiiinninnans. 214 W. Institute Place....... Chicago........ Illinois
44. Smith, F. H. & Company.........cooiiuiiiinn. 3047 Carrol Ave............. Chicago........ Illinois
45, Stewart StAMPING...ceceesscessescensossssasse T New York...... New York
46. Swanson, Jerry, IncC...oooviiiiiiiiiiiiiiiit. 2315 Calhoun St............. Ft. Wayne....... Indiana
47. Slvania Electric Products, INC....vvniniiiiiiniiiiiiiiiiiiinnnnnannnss Emporium...... Pennsylvania
48. Speer Resistor Corporation...c.iveiieieecnianscsccsnsnssscassnsansscnns St. Mary’s....... Pennsylvania
49. Milled Screw Products Company............. 2016 W. Lake St............. Chicago........Illinois
50. Tinnerman Products, InC...oovvevennnnnnnnn.. 6319 S. Ashland Ave......... Chicago........ Illinois
S51.°F. W. Sickles Couvvnrirnrrrrrereriiniironeesseeaeseaaeeensrssssssssanens Springfield...... Massachusetts
52. Cutler-Hammer Co...oovvvevvnninnnnnnnnnnnnns 400 W. Madison St.......... Ciicago ........ Illinois
53. Paragon Die Casting..covecevveeencrconnonss 5851 Dickens St............. Chicago........ Illinois
54. Strom Steel.iiiicivsvnsepsnivivsssviviaisiees 1855 8. 54th St..oonnciionins Clcero... i Illinois
55. General Motors Corp., Delco Division.....ocoiiiiiinnininiiinnnnnnnnnenns Rochester....... New York
56. Underwood Electric Co.vvvvvnnnnnnnnnnnnnnns 3120 W. Grand Ave......... Chicago........ Illinois
57 White Way ELeEtriC.vevwwmssmn e sotio s se s iaad i e o S e S v e s s e e e S e e TR
58. Lord Manufacturing Co.. .cciiiiiiirrniniitiintnnenannnirnrnnnnnnnnnns EBri€, o vonmnsmnas Pennsylvania
£9. U. 8. Rubber Co..vviissevisvsinasonsasannsavs Pennsylvania Ordinance
P.O. Box 3000, crrarnrsnms Williamsport
L Pennsylvania
60. Reliable Screw Machine...........oovviint, 4431 W.Rice St....ccocurens Chicago........ Illinois

*Unless otherwise specified, all numbers appearing on Column 6, are Galvin Manufacturing Drawing Numbers.
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Rectifier Filter PP-183/SPR-1, Schematic.

Figure 8-1.
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Figure 8-2.

Tuning Unit TN-1/APR-1, Schematic Diagram.
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Figure 8-4. Tuning Unit TN-1B/APR-1, Practical Wiring Diagram.
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Figure 8-5. Tuning Unit, TN-2/APR-1, Schematic Diagram.
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Figure 8-6. Tuning Unit TN-2B/APR-1, Schematic Diagram.
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Figure 8-8.
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Figure 8-9. Tuning Unit TN-3B/APR-1, Practical Wiring Diagram.
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Tuning Unit TN-3B/APR-1, Schematic Diagram.

Figure 8-10.
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Figure 8-12. Radio Receiving Equipment AN/APR-1 and AN/SPR-1, Practical Wiring Diagram.
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4.- NOMINAL BANDWIDTH, 2 MEGACYCLES.
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Figure 8-13. Radio Receiving Equipment AN/(A)PR-1 and AN/SPR-1, Schematic Diagram.
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