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personnel engaged in the installation, operation
and maintenance of this equipment or similar
equipment is urged to become familiar with
the following rules both in theory and in the
practical application thereof, it is the duty of
every radioman to be prepared to give adequate
first aid and thereby prevent avoidable loss of
life, your own life may depend on this.

I

electric shock first-aid treatment
Regard electrical apparatus generally, and es- the current. If necessary to cut alive wire, use an

pecially all current-carrying parts, as dangerous, ax or hatchet with adry wooden handle; turn
irrespective of voltage. Exercise great care in hand- your face away from the electrical flash,
ling, and avoid broad contacts such as are made
by standing on ametal deck or in water. Danger- Begin resuscitation at once on the spot. Do not

contact may result through lessened resistance stop to loosen clothing; every moment coimts.
when the skin and clothing are wet with perspira¬

tion. Contact with damp metal surfaces—decks, resuscitation by the prouc pressure
bulkheads, guns, machinery—may allow the cur- method of artificial respiration for
rent gronnd throngh the moi.t *i„ and body. asphyxiation, electric shock andElectric shock is due to current passmg through o ^ J .
the body—current actually passing—irrespective of UrOWniUg
the voltage. Apressure as low as 110 volts has
caused death. Current passing through the body from the water, gas, smoke, or electric contact, get
in the region of the heart is especially dangerous, to work at once with your own hands. Send for the
In using electric breast drills avoid the possibility medical officer or nearest physician. No reliance
of aground. Usually electric shock does not kill should be placed upon any special mechanical

often be saved even though apparatus, as it is frequently out of order and often
is not available when most needed. The patient’s

1. Free the victim from the circuit immediately mouth should be cleared of any obstruction sucb
—Use adry nonconductor (rubber gloves, clothing, as chewing gum or tobacco, false teeth, or mucus,
rope, board) to move either the victim or the wire, so that there is no interference with the entrance
Beware of using metal or moist material. Shut off and escape of air.

2. Attend instantly to the victim’s breathing—

o u s

Waste no time. When the patient is removed

instantly. Life can
breathing has stopped.
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R e s u s c i t a t i o n s h o u l d b e c a r r i e d o n a t t h e n e a r ¬

est possible point to where the patient received
his injuries. As ageneral rule he should not
be moved from this point until he is breathing

normally of his own volition and then moved only
in alying position. Should it he necessary, due to
extreme weather condition, etc., to move the pa¬
tient before he is breathing normally, resuscitation
should be carried on during the time that he is
being moved.

Continue artificial respiration without inter¬
ruption until natural breathing is restored. Do
not get discouraged at the slow results that
sometimes happen when resuscitating the ap¬

parently drowned. Efforts often have to be con¬
tinued along time before signs of life are apparent.
D o n o t d i s c o n t i n u e t b c e f f o r t s u n t i l c e r t a i n t h a t a l l

chance is lost. Sometimes, even after several hours

work, recovery takes place.

96

As soon as this artificial respiration has been
started and while it is being continued, an
assistant should loosen any tight clothing about
the patient’s neck, chest, or waist. To keep the

patient warm during artificial respiration is most
important and it may be necessary to cover him
with blankets and work through them, as well as
to apply hot-water bottles, hot bricks, etc. Do not
give any liquids whatever by moutb until tbe
patient is fully conscious.

To avoid strain on the heart when the patient
revives, he should be kept lying down and not
allowed to stand or sit up. If the doctor has
not arrived by the time the patient has revived,

he should be given some stimulant, such as one
teaspoonful of aromatic spirits of auunonia in a
small glass of water or ahot drink of coffee or
tea, etc. Continue to keep the patient warm and
a t r e s t .

1
Abrief return of natural respiration is not
acertain indication for stopping the resusci¬
tation. Not infrequently the patient, after a
temporary recovery of respiration, stops

breathing again. The patient must be watched, and
if natural breathing stops, artificial respiration
s h o u l d b e r e s u m e d a t o n c e .

In carrying out resuscitation it may be neces¬
sary to change the operator. This change
must be made without losing the rhythm of
respiration. The relief operator should kneel

behind the one giving the artificial respiration and
at the end of the movement, the operator crawls
forward while the relief takes his place. By this
procedure no confusion results at the time of
change of operator and aregular rhythm is kept up.

118

practice in the performance of artificial respiration on a
voluntary subject should be obtained by everyone

♦

i n
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W A R N I N G

OPERATION OF THIS EQUIPMENT INVOLVES THE USE OF HIGH
V O L T A G E S W H I C H A R E D A N G E R O U S T O L I F E . O P E R A T I N G P E R ¬
S O N N E L M U S T A T A L L T I M E S O B S E R V E A L L S A F E T Y R E G U L A ¬
T I O N S . D O N O T C H A N G E T U B E S O R M A K E A D J U S T M E N T S I N S I D E
T H E E Q U I P M E N T W I T H T H E P L A T E P O W E R S W I T C H C L O S E D .
A L W A Y S D I S C H A R G E A N D G R O U N D C I R C U I T S P R I O R T O T O U C H ¬

I N G T H E M .

* ♦ ♦ * ♦

Since the use of voltages which are dangerous to human life are neces¬
sary for successful operation of the radio equipment covered by these
instructions, certain reasonable precautionary measures must be carefully
observed by the operating personnel during the adjustment and operation
of the equipment.

K E E P A W A Y F R O M L I V E C I R C U I T S

Under no circumstances should any person be permitted to reach within
or in any manner gain access to the main cabinet enclosure when the plate
power switch is closed; or to approach or handle any part of the equipment
which is supplied with power, or to connect any apparatus external to the
enclosure to circuits within the equipment; or to apply voltages to the
equipment for testing purposes while the shielding or enclosures are re¬
moved or open. Whenever feasible in testing circuits, check for continuity
and resistance rather than directly checking voltage at various points.

DON’T SERVICE OR ADJUST ALONE

Under no circumstances should any person reach within the enclosure
for the purpose of servicing or adjusting the equipment without the
immediate presence of another person capable of rendering aid.

THE ATTENTION OF ENGINEER OFFICERS, RADIO OFFICERS
A N D O P E R A T I N G P E R S O N N E L I S D I R E C T E D T O B U R E A U O F E N ¬
GINEERING CIRCULAR LETTER NO. 5a OF 3OCTOBER, 1934, OR
S U B S E Q U E N T R E V I S I O N S T H E R E O F O N T H E S U B J E C T O F “ R A D I O
— S A F E T Y A N D P R E C A U T I O N S T O B E O B S E R V E D .
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Fig. T i t l e Page No.

Model DAB Radio Direction Finding Equipment—
F r o n t V i e w

M a i n C a b i n e t — F r o n t V i e w
Ma in Cab ine t—Fron t Pane ls Removed
Main Cab ine t—Rear Pane ls Removed
Main Cabinet—Top Cover Removed
l O l T C o n t r o l P a n e l — R e a r V i e w
8 2 S M e t e r P a n e l — R e a r V i e w

348E Right &Left Loops —Upper Assembly—
Top View

348E Right &Left Loops—Lower Assembly—
B o t t o m V i e w

Slip Ring Assembly—Cover Removed
55A &55B R-F Tuner Un i t s—Cover P la tes Removed
55A &55B R-F Tuner Units—Coil Turret Exposed
5 5 A & 5 5 B R - F Tu n e r U n i t s — C o i l Tu r r e t R e m o v e d
Co i l Tu r re t f o r 55A &55B Un i t s
55C Osc i l la tor Uni t—Cover P la tes Removed
55C Oscillator Unit—Coil Turret Exposed
55D Mixer Un i t—Cover P la tes Removed
55D Mixer Unit—Coil Turret Exposed
347A I. F. Amplifier—Top View
347A I. F. Amplifier—Bottom View
409R Power Supply—Top View
409R Power Supply—Bottom View
347E Commuta to r Un i t—Cover P la te Removed
26R Audio Amplifier—Top View
26R Audio Amplifier—Bottom View
54G Monitor Unit—Top View
5 4 G M o n i t o r U n i t — B o t t o m V i e w
347B Oscilloscope Amplifier—Top View
347B Oscilloscope Amplifier—Bottom View
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1 1 9
2 1 1 9
3 1 2 0
4 1 2 0
5 1 2 1
6 1 2 2
7 1 2 2
8

1 2 3
9

1 2 3
1 0 1 2 4

1 1 1 2 5
1 2 1 2 5

1 2 61 3
1 2 61 4
1 2 71 5
1 2 71 6
1 2 81 7
1 2 81 8
1 2 91 9
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1 3 02 1
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1 3 22 5
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K 1 1 4 2 B
K 8 4 0 C
K 3 9 8 D

1 3 5
1 3 6
1 3 7

K 8 4 2 C
K 8 4 1 C

1 3 8
1 3 9

Operational Diagrams

Block Diagram—Model DAB Radio Direction
Finding Equipment

Operational Diagram—Upper and Lower Loop
Band Swi tches

Operational Diagram—Type 347E-2 Commuta¬
t o r U n i t
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ment—Complete Schematic Diagram

K 9 9 2 A 1 4 0

K 9 9 1 A 1 4 0

K 1 0 0 8 A 1 4 1

K 1 0 2 F 1 4 2

Schematic Diagrams
55A-2 R-F Tuner Unit
55B-2 R -F Tune r Un i t
55C-2 Oscillator Unit
55D-2 Mixer Unit
347A-2 I. F. Amplifier
409R-2 Power Supply
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K 1 1 1 8 B
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K 1 1 2 0 B
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K 1 1 2 5 B
K 1 1 2 4 B

K 9 8 0 A
K 1 1 1 6 B
K 1 1 1 7 B
K 1 1 2 2 B
K 1 1 2 3 B
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K 9 7 9 A
K 1 1 2 8 B
K 1 1 2 9 B
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U n i t D
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U n i t F
U n i t G
U n i t H
Un i t J
U n i t K

U n i t L
U n i t M
U n i t N

U n i t P
U n i t Q

1 4 3
1 4 3
1 4 4
1 4 4

1 4 5
1 4 5

1 4 6
1 4 7
1 4 7
1 4 8
1 4 8
1 4 9
1 4 9
1 5 0
1 5 0

Misce l laneous Drawings

1 5 14 4 9 DTu r r e t C o i l D a t a C h a r t
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Wiring Diagrams
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5 5 A - 2 Tu n e r U n i t —
Practical Wiring Diagram

5 5 B - 2 Tu n e r U n i t —
Practical Wiring Diagram

55C-2 Osc i l l a to r Un i t—
Practical Wiring Diagram

5 5 D - 2 M i x e r U n i t — P r a c t i c a l
Wiring Diagram

347A-2 I-F Amplifier—
Practical Wiring Diagram

409R-2 Power Supply Unit—
Practical Wiring Diagram

3 4 7 E - 2 C o m m u t a t o r — P r a c t i c a l
Wiring Diagram

26R-2 Audio Amplifier—
Practical Wiring Diagram

5 4 G - 2 M o n i t o r U n i t — P r a c t i c a l
Wiring Diagram

82S-2 Meter Pane l—Pract ica l
Wiring Diagi-am

lOlT-2 Control Panel—Practical
Wiring Diagram

347B-2 Oscilloscope Amplifier—
Practical Wiring Diagram

348E-3 Right Loop—Practical
Wiring Diagram

348E-4 Left Loop—Practical
Wiring Diagram

U n i t A K 3 8 9 D 1 5 2

U n i t B K 4 2 9 D 153

K 3 8 8 DU n i t C 1 5 4

U n i t D K 3 8 7 D 1 5 5

U n i t E K 4 0 3 D 1 5 6

U n i t F K 4 2 6 D 1 5 7

U n i t G K 9 8 9 A 1 5 8

U n i t H 1 5 9K 4 1 7 D

U n i t J K 4 2 5 D 1 6 0

U n i t K K 3 9 5 D 1 6 1

U n i t L K 3 9 4 D 1 6 2

U n i t N K 8 8 6 C 1 6 3

U n i t P K 4 0 5 D 1 6 4

Unit Q K 4 4 8 D 1 6 5
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G U A R A N T E E

The equipment, including all parts and spare parts, except vacuum tubes,
shall be guaranteed for aservice period of one year with the understanding
that, as acondition of this contract, all items found to be defective as to
design, material, workmanship or manufacture shall be replaced without
delay and at no expense to the Government, provided that such guarantee
and agreement shall not obligate the contractor to make replacement of
defective material unless the failure, exclusive of normal shelf life deteri¬
oration, occurs within aperiod of two years from the date of delivery of
the equipment to and acceptance by the Government, and provided further,
that if any part or parts (except vacuum tubes) fail in service or are
found defective in ten percent (10%) or more, but not less than two, of
the total number of equipments furnished under the contract, such part
or parts, whether supplied in the equipment or as spares, shall be con¬
clusively presumed to be of defective design, and as acondition of contract
subject to one hundred (100) percent replacement of all similar units sup¬
plied on subject contract by suitable redesigned replacements. Failure due
to poor workmanship while not necessari ly indicating poor design, wil l
be considered in the same category as failure due to poor design. Re¬
designed replacements which will assure proper operation of the equip¬
ment shall be supplied promptly, transportation paid, to the Naval activi¬
ties using such equipment, upon receipt of proper notice and without cost
to the Government. All defective parts originally furnished under con¬
tract shall be held subject to rejection and return to the contractor.

%

This period of two years and the service period of one year shall 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, and provided
further, that any replacement part shall be guaranteed to give one year of satis¬
factory serv ice.

X V
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R E P O R T O F F A I L U R E

Report of failure of any part of this equipment, during its service life,
shall be made to the Bureau of Engineering in accordance with current
instructions. The report shal l cover al l detai ls of the fai lure and give
the date of installation of the equipment. Refer to latest revision of Bu¬
reau of Engineering Circular Letter No. 40 for instruct ions concerning
Reports of Failures, etc.

k

Date of Contract 10 September 1941
Date of Contract 16 February 1942

C o n t r a c t N O s - 9 1 5 5 0
C o n t r a c t N O s - 9 8 6 4 3

(Indicate applicable contract) 4

Serial No. of Equipment

Date of Acceptance by the Navy. I

Date of Delivery to Contract Designation.

Date of Completion of Installation

D a t e P l a c e d i n S e r v i c e .

X V I



ADDENDA

D A B - 3 I n s t r u c t i o n B o o k s

Beginning with DAB-3 Equipment, Serial Number 1?,

aslight mechanical change has been made in Unit G,

t h e c o m m u t a t o r u n i t . No c i r cu i t change i s i nvo lved .

All references to the Type 347E-2 Commutator Unit

s h o u l d n o w r e a d 3 4 ? E - 3 C o m m u t a t o r U n i t ,

5-18-43



I G E N E R A L C H A R A C T E R I S T I C S

1 — 3 7 2 N 1 C o n v e n i e n c e O u t l e t P l u g
1—24N4557 #1 Phillips Screw Driver
1—24N4558A #2 Phil l ips Screw Driver
1—24N971 #10 Bristo Wrench
1—24N972 #8 Bristo Wrench
1—24N973 #6 Bristo Wrench
1—24N26 #6 Bristo Screw Driver
1—24N27 #8 Bristo Screw Driver
1—24N28 #10 Bristo Screw Driver
1 — 3 4 8 D - 2 A r m R e s t

T h e M o d e l D A B R a d i o D i r e c t i o n F i n d i n g
Equipment, when assembled, is 16 feet 7inches
wide, 5feet 10% inches deep, and 7feet 2%
inches high. The weight of the entire equip¬
m e n t i s 8 5 2 l b s .

E Q U I P M E N T S U P P L I E D
T h i s i n s t r u c t i o n b o o k c o v e r s t h e i n s t a l l a t i o n

and operation of the Navy Model DAB Radio
Direct ion Finding Equipment. The equipment
supplied consists of the following:

r

1 — M o d e l D A B R a d i o D i r e c t i o n F i n d i n g
Equ ipment

1—Set of Spare Parts
2 — I n s t r u c t i o n B o o k s
1—^Pair 273N3 Headphones
1—361N104 Phone Plug
2 — G A - 1 1 9 0 A U n i t H o o k

1 — G A - 11 9 2 A T u n i n g To o l
1—15N705 Hydraulic Zerk Fitt ing

T U B E C O M P L E M E N T

The tubes required for the Model DAB Radio DirectionFinding Equipment are as follows:

U n i tT u b e

Type C i r c u i t F u n c t i o n Type●̂ b<

5 5 A - 2

5 5 A - 2
5 5 A - 2
5 5 B - 2
5 5 B - 2
5 5 B - 2
5 5 C - 2
55C-2
5 5 C - 2
5 5 C - 2
5 5 D - 2
5 5 D - 2
5 5 D - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
3 4 7 A - 2
4 0 9 R - 2
4 0 9 R - 2
4 0 9 R - 2
2 6 R - 2

1st R-F Amplifier
2nd R-F Amplifier
1 s t D e t e c t o r

1st R-F Amplifier
2nd R-F Amplifier
1 s t D e t e c t o r
H - F O s c i l l a t o r

1st Buffer Amplifier
2nd Buffer Amplifier
3rd Buffer Amplifier
Output Ampl ifier
M i x e r

Input Buffer Amplifier
1st I-F Amplifier
1st I-F Amplifier
2nd I-F Amplifier
2nd I-F Amplifier
AVC Ampl i fie r
AVC Ampl i fie r
2 n d D e t e c t o r
2 n d D e t e c t o r

1st Audio Amplifier
1st Audio Amplifier
Plate Supply Power Rectifier
Plate Supply Power Rectifier

6 S K 7
6 S K 7 . ^
6 S J 7
6 S K 7
6 S K 7
6 S J 7 "

■ i

:>9.t

-3. f

1
5

6 J 5■ O

6 S K 7
6 S K 7

6 S K 7
6 S K 7
6 S A 7
6 S K 7
6 S K 7
6 S K 7
6 S K 7
6 S K 7

V 3 0 2
V 3 0 3
V 3 0 4
V 4 0 1
V 4 0 2

V 4 0 3
V 5 0 1
V 5 0 2
V 5 0 3
V 5 0 4
V 5 0 5
V 5 0 6

6 J 5
6 J 5
6 H 6V 5 0 7
6 H 6V 5 0 8

V 5 0 9
*V510
●V 6 0 1

V 6 0 2

6 J 5
6 J 5
5 U 4 G
5 U 4 G
VR-150-30 'P la te Vol tage Regulator

2nd Audio Amplifier
V 6 0 3

6 S J 7V 7 0 1
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G E N E R A L C H A R A C T E R I S T I C S

U n i tT u b e

Symbol
T u b e

Type TypeC i r c u i t F u n c t i o n

2 6 R - 2
2 6 R - 2
2 6 R - 2
2 6 R - 2
2 6 R - 2
2 6 R - 2
2 6 R - 2
2 6 R - 2

54G-2
5 4 G - 2
5 4 G - 2
5 4 G - 2
5 4 G - 2
5 4 G - 2
3 4 7 B - 2

6 S J 7 ' "
6 J 5 ^

2nd Audio Amplifier
Audio Output Amplifier
Audio Output Amplifier
D i f f e r e n t i a l R e c t i fi e r
D i f f e r e n t i a l R e c t i fi e r

Keyer Ampl ifier
Bias Supply Power Rectifier
Bias Voltage Regulator
Intermediate Frequency Oscillator
Intermediate Frequency Test Oscillator
Carrier Strength Meter Amplifier
Carrier Strength Meter Limiter
Carrier Strength Meter Amplifier
Monitor ing Ampl ifier
Oscilloscope Amplifier
Oscilloscope

V 7 0 2

V 7 0 3
V 7 0 4
V 7 0 5
V 7 0 6
V 7 0 7
V 7 0 8
V 7 0 9

V 8 0 1
V 8 0 2

V 8 0 3

6 J 5
6 H 6
6 H 6
6 J 5
5 U 4 G
V R - 1 5 0 - 3 0
6 J 5
6 J 5
6 J 5

V 8 0 4 6 H 6
V 8 0 5
V 8 0 6
V l l O l
V 1 3 0 1

6 J 5
6 J 5
6 S J 7
9 0 2

»

The collector system consists of the following
apparatus:

1. Collector loop assemblies (2).
2. Loop tuning and band switching equip¬

m e n t .

3 . Shaf ts and gear boxes for dr iv ing the
tuning equipment.

4. Loop support ing beams (2).

DESCRIPT ION OF EQUIPMENT

This equipment is suitable for use at fixed
land stations and is designed to indicate the
direction of arr ival of the normally polarized
component of radio waves of any frequency
within the range of the equipment. The equip¬
ment is of the manually rotatable, visual indi¬
cating type. It consists of amain cabinet struc¬
ture housing the indicator, electr ical c ircui ts
and controls and acollector system mounted on lowing equipment:

T h e m a i n c a b i n e t s t r u c t u r e c o n t a i n s t h e f o l -

and rotating with the main cabinet. The entire
assembly is mounted on avertical spindle per¬
mit t ing complete rotat ion.

1. Receiver channels (2).
2. Inject ion System.
3. Visual Indicat ing Circuits.
4. Power Supplies.
5. Control Equipment.

T h e c a b i n e t f r a m e i s c o n s t r u c t e d o f s t a i n ¬
less steel. Spot welding is used throughout the
structure. Wood and aluminum alloys are used
in the construction of the collector loops and traces on the screen of acathode-ray oscillo¬

scope tube. The direction finder is “on bearing”
when the two horizontal traces are adjacent to

Bear ings a re ind ica ted by two hor izon ta l

their supporting structures. The equipment is
des igned to res is t the cor ros ive e f fec ts o f sa l t¬
l a d e n a i r e n c o u n t e r e d i n s e a b o a r d i n s t a l l a t i o n s . each other, forming asingle horizontal line.

The cabinet and all exposed metal parts are
finished with azinc chromate pr imer pr ior to
the application of the final finishing coat, which
is baked black crystalline enamel. Metal parts range of from 2to 18.1 megacycles. The fre¬
on the interior of the cabinet have afinishing quency range of each of the four bands is as

f o l l o w s :

F R E Q U E N C Y R A N G E A N D S E N S I T I V I T Y
The equipment has acont inuous frequency

coat of flat gray lacquer.
1 8 I *



G E N E R A L C H A R A C T E R I S T I C S

B a n d I
B a n d I I

B a n d I I I
B a n d I V

1,950 -
3 ,370 -
5,850 -10,650 kc.

10,150 -18,300 kc.

3,550 kc.
6,150 kc.

Resonant Frequency Image Rejection Ratio

2 . 0 M e .
4 . 0 M e .
6 . 0 M e .

1 0 . 0 M e .

1 8 . 0 M e .

1 0 0 d b .

8 0 d b .
7 0 d b .
5 5 d b .

4 0 d b .

r

In order for the equipment to respond to a
rotation of plus or minus one degree from the
on bearing” position, the signal strength re¬

quired is as follows:

Frequency in
megacycles

P O W E R R E Q U I R E M E N T S
The equipment is designed to operate from

apower source of 105/110/115/120 vol ts, 60
cyc les, s ing le phase a.c . Regulat ion of the
power source should not exceed 10%. Taps are
provided on the primaries of the power trans¬
fo rmers fo r opera t ing on the d i i f e ren t l i ne
voltages listed above. The total power consump¬
t ion of the equipment is approximate ly 270
w a t t s .

F ie ld Intensi ty
[ j iv/meter

2 1 5
4 8
6 5
8 3

1 2 2
1 6 1
1 8 1

P R O V I S I O N S F O R C O M M U N I C A T I O N
C I R C U I T S

P r o v i s i o n s a r e m a d e f o r 3 a d d i t i o n a l w i r e s
to be connected to the direction finder through
the slip ring assembly in the base of the equip¬
ment. These wires may be used for communi¬
cation or control circuits as required.

*
S E L E C T I V I T Y

The equipment has arejection ratio of 100
to 1at afrequency 10 kc off resonance. The
image rejection ratio of the equipment is not
less than the va lues l i s ted as fo l lows :

t

1 9



I I C I R C I J I T F U N C T I O N

In all but the highest frequency band, the
loops each have loading coils in their circuits
to facilitate the tracking of the loops. The loop
tuning capacitors each have three sections
which are used singly or in parallel, depending
upon the frequency range. Anumber of pad¬
ding capacitors are used for proper tracking of
the loop tuning circuits. The loops are trans¬
former coupled to the receivers.

The injection loops are small-diameter single
turn copper rings mounted near the centers of
the two main loops. Aheterodyne voltage, gen¬
erated within the equipment, is induced into
the main loops through these small injection
loops. This heterodyne voltage beats against the
incoming signal to produce an audible beat fre¬
quency in each of the two receiving channels.
It is the phase difference between these two
audible beat frequencies that actuates the oscil¬
loscope.

G E N E R A L

T h e M o d e l D A B R a d i o D i r e c t i o n F i n d i n g
Equipment consists essentially of two spaced
loops and apparatus with which to suitably in¬
dicate equality of phase angle of the voltage
induced into the respective loops.

The two main circuit functions of the equip¬
ment are wave detection and visual phase in¬
dication. There are two loops which intercept
the signal from the station on which the bear¬
ing is to be taken. The two loops are connected
to identical superheterodyne receivers whose
output circuits are fed through phase shifting
networks into adirectional or phase sensit ive
rectifier. The cathode ray oscil loscope, which
serves as the visual phase indicator, is con¬
nected to the directional rectifier through an
amplifier and responds to any phase difference
be tween the ou tpu t vo l t ages f r om the two
loops.

Circuits are used throughout the equipment
to minimize the effect of any shift in phase of
the two signal voltages which may occur while
these voltages are passing through the various
tuned circuits. Small auxiliary loops are used
inside the main loops for injecting aheterodyne
voltage into the receiving systems.

V

i .R E C E I V I N G C H A N N E L S

a . T u n e r U n i t s

Each o f the two tuner un i ts cons is ts o f a two
stage tuned r-f amplifier followed by a1st de¬
tector. The high frequency oscillator is coupled
to the 1st detector through its cathode circuit.
The r - f co i ls for the four bands are const ructed
in individual shield cans which are arranged
together in aturret such that the coil assem¬
blies rotate when changing bands.

L O O P C I R C U I T S

The two main loops in this equipment are
spaced 16 feet between centers and are mounted
parallel to each other. Each of these loops has
adiamond shape and has one turn of copper
tubing enclosing an area of approximately 16
square feet. When the axis of the two loops is
perpendicular to the direction of arrival of the
radio wave, the wave front will strike the two
loops at the same time, thus inducing avoltage
in each of the two loops which will be in phase
with the other. Hov/ever, as soon as the equip¬
ment is rotated slightly, one loop will be slight¬
ly in f ront o f the o ther, such that there wi l l be
aslight time lag in the voltage induced into the
loop to the rear. Thus when the loops are equi¬
distant from the apparent origin of the radio
wave, there will be no phase difference in the
loop voltages and the phase indicating circuit
(oscilloscope) will give an “on bearing” indica¬

t i o n .

b. I-F Amplifier Unit
The intermediate frequency amplifier unit has

two separate i - f ampl ifier and 2nd detector
channels. The inputs to these channels are
transformer coupled through transmission lines
f rom the 1s t de tec to rs in the tuner un i t s . Each
channel consis ts of a two stage i - f ampl ifier
coupled to a2nd detector stage which is in turn
coupled to an audio amplifier stage. The output
from the 2nd i-f amplifier in each channel is
also coupled to an automatic volume control
amplifier stage. In normal operation these a.v.c.
stages control the gain in the receiver channels.

P H A S E I N D I C A T O R C I R C U I T S

a. Audio Amplifier
The output voltages from the two receiver

channels are coupled to the audio amplifier unit

2 0



C I R C U I T F U N C T I O N

through two audio transformers, T701 and ful when the noise level is high or the signal
T 7 0 2 . T h e s e c o n d a r i e s o f t h e s e t w o t r a n s f o r m - i s w e a k ,

ers are connected so that the two output volt¬
ages from these transformers are the vector yided for amplifying the audio beat note of CW
sum and difference between the output voltages signals and is transformer coupled to the two
from the two receiver channels, respectively.
The sum and difference voltages then pass amplifier is- controlled by the KEYER GAIN
through phase shifting networks which shift control, R1003. The neon lamps disconnect the
the phase of one of the two voltages by ninety voscillo^ope filter capacitors when there is no
degrees with respect to the other. The sum CW~ beat note being received. This enables the
voltage is coupled to the two stage audio ampli- indicatpr to continue to function between signal
fier consisting of tubes V701 and V703; and the pulses, and the effect is much the same as for
difference voltage is coupled to the two stage’ signals with asteady carrier. Switch S1002,
audio amplifier consisting of tubes V702 and the KEYER SWITCH, connects this circuit to

the oscilloscope when in the CW position.

An audio amplifier stage (tube V707) is pro-*■

neon larnps, 11005 and 11006. The gain of this

V 7 0 4 .

b . D i r e c t i o n a l R e c t i fi e r

The output voltages from the audio sum and ̂ monitoring amplifier stage (tube V806) is
difference channels are transformer coupled to provided for operation of the loudspeaker,
the directional rectifier tubes, V705 and V706. lsiOOI, or headphones. The MONITOR GAIN
These tubes furnish an indicating voltage for

the oscilloscope which is proportional to thepj^one jacks J903 and J904.
phase difference between the audio voltages ̂ wo meter circuits are provided for visually
from the two receiver channels. T^ îe polarity monitoring the average and differential carrier
of the indicating voltage depends^ ppon the voltages. The output from the two 2nd detector
phase order of the two audio voltages and there- ̂ ubes, V507 and V508, is coupled to the carrier
fore also, upon the phase order of the voltages strength amplifier tubes V803 and V805. Tubes
of the two loops. This characteristic enables y803 and V805 actuate the zero-center DIF-
the operator to select the direct-reading or re- PERENTIAL CARRIER STRENGTH meter,
verse azimuth scale for determining the sense ̂ 1002, through the meter limiting rectifier
of bearing. V 8 0 4 , f o r i n d i c a t i n g e q u a l i t y b e t w e e n t h e

two receiver channel output voltages. The out¬
p u t o f t u b e s V 8 0 3 a n d V 8 0 5 a l s o a c t u a t e t h e
AVERAGE CARRIER STRENGTH meter,
M1003, for indicating the average value of the
two receiver channel output voltages.

d . M o n i t o r C i r c u i t s

t

c. Oscilloscope Circuits
The osci l loscope amplifier tube, VllOl, fol¬

lows the directional rectifier, and actuates the
vertical plates of the cathode ray tube, V1301.
The gain of this stage is controlled by the gain
control, R1004.

Synchronized with the loop commutator are
cam-driven switch contacts, S1201, for pro¬
ducing asaw tooth wave for the cathode ray
sweep circuit. The synchronization is such that trol led by adelayed and amplified automatic
the cathode ray beam is on the left-hand side volume control circuit in each receiver channel.

R E C E I V E R G A I N C O N T R O L C I R C U I T S

The gain in the receivers is normally con-

of the screen during one half of the cycle and The INJECTION VOLTAGE control, R903,
on the right hand side during the other half of thus affects the gain of the receiver channels in¬

directly through the automatic volume control
Switch S901 is provided for varying the filter circuits. Thus, for receiving strong signals the

capacity across the output voltage of the direc- amplitude of the injection voltage is increased
tional rectifier. Alarger filter capacity tends manually, and the automatic volume control cir-
to reduce the speed with which the equipment cuits automatically reduce the gain of the re¬
will respond to rotation, but may be very help- ceiver channels.

the cycle.

2 1



C I R C U I T F U N C T I O N

o f t h i s t e s t o s c i l l a t o r d i f f e r s f r o m t h a t o f t h e
b.f.o. by 500-1500 cycles. The purpose of this
oscillator is to produce an artificial signal as a
substitute for an incoming radio signal. Using
this test oscillator, the “on bearing” effect may
be had regardless of how the loops are rotated.

The beat-frequency and test oscillators both
have atrimmer capacitor (C909 and C910 re¬
spectively) on the front panel for small fre¬
quency adjustments which may be required.
The inject ion voltage output is control led by
varying the grid bias on the mixer tube, V402,
and the mixer amplifier tube, V401, by means
of the variable resistor, R903A; and by simul¬
taneously varying the plate voltage on the b.f.o.
tube, V801, by means of the variable resistor,
R903B, which is ganged with R903A.

The D IFFERENTIAL GAIN con t ro l , R902 ,
and the MANUAL GAIN con t ro l , R904 , a re
used to adjust and equalize the gain of the two
receivers for receiver test ing and al ignment.
The MANUAL-AVC SWITCH S905, should be
in the Mor MT posit ion when R902 or R904
is to be adjusted.

H IGH FREQUENCY OSCILLATOR

The high frequency oscillator system in the
equipment consists of one oscillator tube, V301,
which drives three buffer amplifier tubes V302,
V 3 0 3 a n d V 3 0 4 . T h e s e t u b e s s e r v e a s i s o l a t i o n

stages which prevent interaction between the
three circuits to which the oscillator voltage is
supplied. The h-f oscillator voltage for the first
detector tubes of the receiver channels are sup¬
pl ied from two of these isolat ion ampl ifiers.
Tube V302 is coupled to tube V203 of channel
Band tube V303 is coupled to tube V103 of
channel A. The third isolation amplifier tube,
V304 is coupled to the mixer unit which is a
part of the injection system.

C O M M U T A T O R

This equipment is of the type in which the
two main loops are continually connected and
c r o s s - c o n n e c t e d t o t h e t w o r e c e i v e r c h a n n e l s .

The commutator switch, S1202, is used for this
purpose and switches the loops at alow fre¬
quency rate of about ten cycles per second. A
smal l degree o f over lap is p rov ided in the
switching operations so that the antenna cir¬
cuits of the two receivers are never open, thus
avoiding noise and other undesirable effects.

The purpose of the commutator is to mini¬
mize the effects of phase shift which may be
d u e t o v a r i a t i o n s i n t h e t w o r e c e i v e r c h a n n e l s .

Since each receiver is alternately used with one
loop and then the other, the phase shift in each
receiver will affect the signal from each of the
two loops alike.

4

INJECTION SYSTEM

The purpose of the injection system in this
equipment is to supply to the main loops a
heterodyne vo l tage d i f fer ing only s l ight ly in
frequency from the signal being received. This
heterodyne voltage produces the beat notes in
the output circuits of the two receiver chan¬
nels which actuate the indicating system. The
voltage is generated in the mixer tube, V402,
by combining the output f rom the high fre¬
quency osci l la tor wi th that of aspecia l beat
frequency oscillator. The frequency of the sig¬
nal which is fed into the in ject ion loops is
manually adjusted so that it differs by approxi¬
mately 1000 cps from that of the incoming sig¬
nal. The frequency of the h-f oscillator is equal
to the frequency of the incoming signal plus
that of the intermediate f requency, which is
455 kC. In order to get abeat note of approxi¬
mately 1000 cps, the beat oscillator must have
afrequency of approximately 454 kc.

In addition to the b.f.o. tube, V801, there is
atest oscillator tube, V802, whose output also
feeds into the mixer tube, V402. The frequency

B A N D S W I T C H I N G

Band switching in this equipment is accom¬
plished by means of an electr ic motor. This
motor, B1301, is controlled by the “open cir¬
cuit” seeking switch, S1301, and the motor re¬
l a y K l l O l . W l i e n t h e p o s i t i o n o f t h e b a n d
switch, S903, is changed, the relay KllOl closes,
starting the motor, B1301. The motor rotates
t h e c o i l t u r r e t s i n t h e r - f u n i t s , t h e c a m
switches on the loops, and the switch S1301,
until the open segment of the switch arrives

2 2



C I R C U I T F U N C T I O N_4

at the contact on which S903 is positioned. The
relay, KllOl, then opens, stopping the motor,
thereby completing the band changing oper¬
a t i o n .

lated voltage (150 volts) to the high frequency
osci l lator tube, V301. The voltage output of
each of these supplies is approximately 285
v o l t s u n d e r n o r m a l l o a d .

The voltmeter, MlOOl, and voltmeter switch,
SlOOl, are used to check the output voltages of
these plate power supplies and also the output
of the bias power supply.

The bias supply consists of afull wave recti¬
fier circuit fol lowed by asingle condenser as
the filter. The full output voltage is approxi¬
mate l y 575 vo l t s . Avo l tage regu la to r t ube ,
V709, provides astable biasing voltage of 150
v o l t s f o r t h e a . v . c . c i r c u i t s o f t h e r e c e i v e r c h a n ¬

nels and injector system. The remainder of the
voltage taps on the bias supply connect to the
oscilloscope circuits.

P O W E R S U P P L I E S

The power supplies in this equipment consist
of two low-voltage plate power supplies, abias
power supply and two filament power trans¬
formers. The two plate supplies have identical
rectifier and filter components. Each of these
supplies has aful l-wave high-vacuum rectifier
fo l lowed by a two-sect ion choke input fi l te r.
One of these supplies is provided with avoltage
regulator tube (V603), which supplies aregu-
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I l l I N S T A L L A T I O N

U N C R A T I N G

T h e r e a r e t w e l v e c r a t e s i n w h i c h t h e M o d e l

DAB Rad io D i rec t ion F ind ing Equ ipment i s
shipped. These crates are numbered consecu¬
tively in the order in which they should be un¬
packed. It is suggested that the equipment be
assembled as it is unpacked so that no crowd¬
ing o r con fus ion occur.

Al l units should be careful ly inspected for
damage in transit. All claims for damage should
be filed promptly with the transportation com¬
pany. It will be necessary to save the original
packing box and the packing material in case
aclaim is to be filed with the transportat ion
company concerned.

T h e c o n t e n t s o f e a c h c r a t e i s a s f o l l o w s :

of buildings suggested are one story and two
story types. Where it will not be necessary to
have heating and lighting facilities except those
which may be placed on the direction finder
cabinet, the ground floor installation shown on
drawing K1142B may be used. The two story
type of installation shown on drawing K840C
should be used where the building is to be
h e a t e d o r o t h e r e l e c t r i c a l i n s t a l l a t i o n s w i l l b e
required.

Particular attention should be paid to shield¬
ing problems connected with the installation of
the direction finder. Wherever possible, power
and telephone cables leading to the house should
be buried in the ground. These cables should be
buried from 4to 6feet where the equipment is
located on high conduct iv i ty soi l . When the
ground is very sandy the cable should be buried
10 feet below the ground if possible. Where the
ground is rocky or of solid rock, it will of course
be necessary to run the power and telephone
cables on the surface of the ground. I f the
ground is sandy or rocky aground screen will
be required. This screen should consist of hard¬
w a r e c l o t h a n d c o v e r a n a r e a w h o s e r a d i u s i s

approximately 25 feet or more. In addition to
the ground screen, it will be necessary to in¬
stall asystem of radial wires fanning out from
t h e g r o u n d s c r e e n . T h e s e r a d i a l s s h o u l d b e
spaced approximately 10° apart and should be
150 to 300 feet long. Where the direction finding
equipment is to be located on the second floor,
asystem of not less than 32 radial wires should
be installed on the ceiling of the first floor as
i n d i c a t e d o n d r a w i n g K 8 4 0 C .

In general, the construction of the house will
not be critical. It may be as large as desired
and need not have more than four sides. Sug¬
gested construct ion detai ls for asecond floor
ins ta l l a t i on a re found on d raw ing K398D. Sma l l
metal objects in the house, if ungrounded, will
have no effect on the equipment . However,
metal objects larger than about 2feet square
s h o u l d b e a v o i d e d . T h e h o u s e s h o u l d b e v a r ¬

nished or finished with l inseed or parafin oil
rather than painted. If electric heaters are to
be used they should be placed close to the floor ,
on the first story of the house and should be as
near the Center of the room as possible. Lights
for the first floor may be placed on the ceiling

C r a t e N o . C o n t e n t s

1 Screwdrivers, wrenches, instruction
books, and accessories.

Main cabinet and base assembly.
Beams, compression members, arm

r e s t a n d h a n d l e s .
Injector Loops &Main Loop Assem¬

b l i es , Un i t s P&Q.
R - F T u n e r — U n i t A .

R - F T u n e r — U n i t B .
O s c i l l a t o r — U n i t C .
M i x e r — U n i t D .

I - F A m p l i fi e r — U n i t E a n d M o n i t o r
U n i t — U n i t J .

Power Supply—Unit F.
Aud io Ampl ifier—Uni t H .
Spare Parts.

2

3

4

5
6
7
8

9

1 0

1 1
1 2

D IRECTION F INDER HOUSE REQUIRE¬
M E N T S

The usual considerations apply in regard to
the genera l loca t ion o f the d i rec t ion finder. The
terrain should be as uniform as possible and
overhead conductors such as power lines and
telephone cables should be as remote as possible
f r o m t h e d i r e c t i o n fi n d e r . T h e i n s t a l l a t i o n w i l l
be greatly simplified where it is possible to lo¬
cate the direction finder on high conductivity
s o i l .

Two general types of buildings are recom¬
mended to meet the various installation prob¬
lems which may be encountered. The two types
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I N S T A L L A T I O N

if they are located close to the pipe which sup¬
ports the direction finder. In all installations,
aground pipe should be driven into the ground
as far as possible. It is to be connected to the
g round w i re f r om the d i rec t i on finde r w i t h
heavy wire or copper strap. The ground screen
if used should also be connected to this pipe as
should also the ground wires of the power and
telephone circuits. Where soil conditions per¬
mit, it is desirable to install the equipment on a
concrete footing. If this cannot be done, the
equipment may be bolted to wooden pi l ings
driven well into the ground. The equipment may
also be bolted to the floor of the building, in
w h i c h c a s e s u b s t a n t i a l r e i n f o r c e m e n t s w i l l b e
required for the floor structure.

The power and te lephone cables may be
brought to the equipment in either of two ways.
The cables may be lashed to the side of the
ground pipe or if the ground pipe is sufficiently
large ahole may be drilled on the side of the
pipe and the cable brought up through the cen¬
ter of the pipe.

Each unit has been assigned an arbitrary let¬
ter for the purpose of identification. The unit
cable connectors have been designated by the
unit letter followed by anumber. These desig¬
nat ions for un i ts and cable connectors are used
on the uni t cabl ing d iagrams for ident i fy ing
the inter-unit wir ing. Al l inter-unit cabl ing is
identified by showing, at every terminal, the
type of wire used,* the combined unit and cable
connector designation and the terminal number
to which the wire is connected. For example:
T h e w i r e f r o m t e r m i n a l 8 o f c a b l e c o n n e c t o r
#2 (des ignated E2) o f Un i t E is des ignated
L2.11, which indicates that it goes to terminal
11 of connector L2 on Unit L. The designation
A905 indicates atype “A” wire with white body
and black and green tracers. (The wire desig¬
nation “Q” which is found on some units, refers
to aspecial, shielded wire.)

E X T E R N A L C O N N E C T I O N S

The external connections to the equipment
are to be made at the base. The power, ground
and signal wires should be brought up through
the previously constructed mounting base or
pedestal. (Refer to drawings K1142B, K840C
and K841C.) After the main cabinet and base
assembly has been unpacked, it should be set
on the mounting and then tipped on its side
enough to allow the wires to be brought up
through the center of the slip ring insulating
tube. Holes for the wires are provided on the
sides of the tube between the slip rings. Con¬
nect the top slip ring to ground and the second
and third rings to the 115 volt a-c line. The
lower rings are to be used for whatever com¬
munication circuits are required.

C o n n e c t i o n s t o t h e l o w e r s l i p r i n g s a r e
brought out on binding posts on the bottom
side of the cabinet directly in front of the sup¬
p o r t i n g c o l u m n . T h e y a r e l a b e l e d S I G N A L
LINES A, B, and C. Wires are also connected
from these binding posts to terminals L2.3,
L2.4 and L2.5 (on socket J902) of the lOlT con¬
trol panel. Unit L. Wires from these terminals
are dead-ended on Unit Lnear the phone jacks.
(Refer to the practical wiring diagram of the
lOlT uni t , drawing K394D). I f the s ignal l ing
*See DATA Sect ion for the cable wire code.

G E N E R A L

T h e v a r i o u s u n i t s w h i c h c o n s t i t u t e t h e M o d e l

DAB Radio Direct ion Finding Equipment are
a s f o l l o w s :

U n i t
L e t t e r

Des igna- Un i t
t i o n T y p e

Symbol
Designa¬

t i o n
N o . S e r i e sN a m e

5 5 A - 2
5 5 B - 2
55C-2
5 5 D - 2
3 4 7 A - 2
4 0 9 R - 2
3 4 7 E - 2
2 6 R - 2
5 4 G - 2
8 2 S - 2
l O l T - 2

T u n e r U n i t
T u n e r U n i t
O s c i l l a t o r U n i t

M i x e r U n i t
I-F Amplifier
Power Supply
C o m m u t a t o r

Audio Amplifier
M o n i t o r U n i t
M e t e r P a n e l
Con t ro l Pane l
M i s c . I t e m s

‘Scope Amp. &Motor
Relay

Right Loop
A s s e m b l y

A 1 0 0 - 1 9 9
2 0 1 - 2 9 9

3 0 1 - 3 9 9
4 0 1 - 4 9 9
5 0 1 - 5 9 9
6 0 1 - 6 9 9

1 2 0 1 - 1 2 9 9
7 0 1 - 7 9 9
8 0 1 - 8 9 9

1 0 0 1 - 1 0 9 9
9 0 1 - 9 9 9

1 3 0 1 - 1 3 9 9

B
C
D
E
F

G
H
J
K
L
M
N 3 4 7 B - 2

1 1 0 1 - 1 1 9 9
P 3 4 8 E - 3

1 4 0 1 - 1 4 9 9
Left Loop Assembly 1501-1599Q 3 4 8 E - 4

2 5



I N S T A L L A T I O N

tion on the beams. After the loops have been
installed, the supporting beams should be prop¬
erly leveled. Place acarpenter’s level on one of
the beams and adjust the leveling screw on the
upper connection to the compression member
u n t i l t h e b e a m i s l e v e l . R o t a t e a n d c h e c k t h e
l e v e l o f t h e b e a m . I f t h e l e v e l i n g i n s t r u m e n t
indicates atilt of the beam, it will be necessary
to place shims under the base mounting plate
to make the cabinet supporting column vertical.
The other beam should also be leveled, and
s h o u l d c h e c k w h e n r o t a t e d .

The main cabinet units may now be installed.
It will be necessary to remove the top, rear and
b o t t o m c a b i n e t c o v e r s . A l s o r e m o v e t h e a z i m u t h

scale by taking off the three screws which hold
it to the clamp sleeve. Units A, B, Cand D
should be lowered into the top section of the
cabinet. These units are each provided with
four spade bolts. Two special hooks, furnished
with the equipment, should be inserted in these
spade bolts and used to lift the units in and out
o f t h e e q u i p m e n t . U n i t s E , F, H a n d J a r e
held in from the bottom by the machine screws
found in the small bags tied to the units. Refer
to the cabinet photographs and the unit place¬
ment diagram for location details. In mounting
the lower units, match the cable connectors with
t h o s e o f t h e u n i t s i n o r d e r t o a v o i d r e v e r s i n g
the units during installation. There are anum--
b e r o f c o n c e n t r i c l i n e s t o b e s c r e w e d i n t o t h e i r

respective sockets. If necessary, refer to the
unit schematic diagrams to check the positions
of these lines. The locations of most of the con¬
centric lines will be obvious from the way in
which the tubing has been bent. Keep transmis¬
sion line connectors tight.

When installing Unit D, the Mixer Unit, care
m u s t b e u s e d t o h a v e t h e s l o t o f t h e s h a f t '

coup ler ( forward f rom the un i t ) in aver t ica l
position so it will slip over the bakelite coup¬
l i n g b a r.

A f te r i ns ta l l i ng the mon i to r un i t . Un i t J ,
c o n n e c t t h e t w o t r a n s m i s s i o n l i n e s f r o m t h e

monitor unit to the two trimmer capacitors on
the control panel. The transmission lines are
tagged for easy identification. Also connect the
fl e x i b l e s h a f t f r o m t h e M O N I T O R S E L E C T O R
SWITCH on the front panel to the switch, S802,
o n t h e m o n i t o r u n i t .

equipment is to be located on the right side of
the main cabinet, wires may be spliced to the
dead-ended wires near the phone jacks and fed
through the in ject ion loop t ransmission l ine
hole on the right side of the cabinet.

The size of the power line cable will depend
on the length of the cable and on the electrical
apparatus which is to be used in the direction
finder house. If electric heaters, etc., are to be
used, the cable will obviously need to be heavy
in order to carry the load without appreciable
voltage loss. The Model DAB Radio Direction
F ind ing Equ ipment consumes approx imate ly
270 watts of power and is designed to operate
f rom a105/110/115/120 vo l t 60 cyc le s ing le
phase power line^ whose regulation does not
e x c e e d ± 1 0 % .

I N S T A L L A T I O N O F U N I T S

A f t e r t h e e x t e r n a l c o n n e c t i o n s h a v e b e e n

made, the main cabinet and base assembly
should be mounted securely by bolting the base
to the floor or pedestal. The loop supporting
beams and compression members should now
b e b o l t e d t o t h e c a b i n e t s t r u c t u r e . T h e m a c h i n e

screws and nuts required for bolting each of
t h e b e a m s t o t h e c a b i n e t a r e i n a s m a l l b a g
t i e d t o t h e b e a m . T h e h a n d l e s u s e d t o r o t a t e t h e

equipment are packed with the beams and are
to be bolted to the plates on the sides of the
c a b i n e t w i t h t h e s c r e w s w h i c h a r e a l s o u s e d t o

bolt the beams to the cabinet. The compression
members shou ld be i ns ta l l ed a t t he same t ime
a s t h e b e a m s i n o r d e r t h a t t h e b e a m s w i l l b e
properly supported while being bolted to the
plates on the sides of the main cabinet.

After the beams have been bolted in place,
t h e c o n c e n t r i c l i n e s s h o u l d b e c o n n e c t e d t o t h e

cabinet coupling by means of the knurled fit¬
tings attached. Be sure the connector pins on
the concent r ic l ines s l ide in to the coupl ing
sleeves provided. The mounting blocks near the
ends o f the concent r i c l ines shou ld be screwed
to the side plates to hold the lines rigidly.

The right and left loop assemblies should now
be bolted to the supporting beams by means
of the machine screws found in asmal l bag t ied
to the loop assemblies. It will be necessary to
guide the shaft couplers and the transmission
line connectors as the loops are put into posi-
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I N S T A L L A T I O N A N D A L I G N M E N T O F
S H A F T C O U P L E R S

There are seven shaft coupler assemblies
shipped with the tools and accessories. The
three which have the longest bakelite sleeves
are for coupling the gear boxes in the rear of
the r-f units. The other three couplers which
have bakelite sleeves are for coupling the gear
boxes in the front of the units. The solid steel
coupler shaft is used to couple the tuning dial
to the tuning shafts in the top rear of the units.
The units must be properly phased before these
couplers are inserted,

a . Band Swi tch Shaf ts

Turn the band switch coupler located on the
front and top of each of the r-f units clockwise
(when viewed from the right end of the cabi¬
net) until the turret in each unit is in band #1.
At this point the detents will drop into place
and the number “1” will appear through the
small circular glass windows on the turret gear
housings of the units. Approximately four ad¬
d i t i o n a l r e v o l u t i o n s o f t h e s h a f t s a r e n e e d e d
b e f o r e t h e d e t e n t s w i l l b e f o r c e d o u t a n d t h e
turrets begin to rotate.Turn all the shafts ap¬
proximately hal f way to th is point and then
insert the shaft couplers between the four units.

sha f t s run th rough the cen t ra l pa r t o f t he
beams and are supported by ball bearing assem¬
blies. These two shafts are coupled to the main
cabinet on the end of the side plates of the
cabinet. One of the couplers is exposed and the
one for the rear shaft is inside of the side plate
and must be approached from the rear. Tighten
the set screws on the couplers against the flat
s i d e o f t h e s h a f t .

The rear shafts, which drive the loop band
switches, should also be fastened to the coup¬
lers extending from the central loop gear hous¬
ings by tightening the set screws on the coup¬
lers. Refer to Dwg. K991A and rotate the band
switch shaft of each loop until the cams are in
the proper position for band 1. Now connect the
flexible coupling cables through the sides of the
cabinet to Units Cand D. The positions of the
loop band switches and the coil turrets on the
four Units A, B, C, and Dshould now be syn¬
chronized and in position for band 1.

The front shafts on the beams are the loop
tuning shafts. These are normally geared to
the RECEIVER TUNING DIAL by means o f
the clutch gear box. Disengage the loop tuning
from the receiver tuning by pushing the LOOP
TUNING dial toward the panel and rotate this
dial until the dials on the gear boxes driving
the loop tuning capacitors read zero. I f the
capacitors on the two loops do not read zero
at the same time it will be necessary to loosen
one of the couplers on the linkage and make
suitable adjustments. The loop tuning capaci¬
tors will now be synchronized over the whole
tuning range. To re-engage the loop and re¬
ceiver tuning s imply press the smal l but ton
l o c a t e d a b o v e t h e L O O P T U N I N G k n o b . T h i s
should be done only when the loop and receiver
tuning dials all read zero.

b. Tuning Shafts
The gear boxes on the top rear of the four

r - f un i t s a re p rov ided w i th ma in d ia l s and
v e r n i e r d r u m s . T h e m a i n d i a l s h a v e d i v i s i o n s
marked f rom 0 to 15 and the ve rn ie r d rums a re
numbered 0to 10. Before inserting the coupling
shafts between these units, the couplers on each
o f t h e s e u n i t s s h o u l d b e t u r n e d u n t i l t h e m a i n
d i a l s a n d v e r n i e r d r u m s a l l r e a d z e r o . A f t e r i n ¬

ser t ing couplers , turn the RECEIVER TUN¬
I N G k n o b u n t i l t h e R E C E I V E R F R E Q U E N C Y
dial is against the low frequency stop. The solid
steel shaft coupler should now be set in place
between the tuning dial and Unit C. As the
R E C E I V E R T U N I N G d i a l i s r o t a t e d t h r o u g h
the band, the dial readings on each of the units
should be exactly the same.

I N S T A L L I N G T H E A Z I M U T H S C A L E

A N D L I G H T

The azimuth scale should be installed only
a f t e r a l l t h e u n i t s h a v e b e e n i n s t a l l e d a n d

properly coupled together and phased. The ac¬
curacy of the entire equipment will depend up¬
on the accuracy with which this scale is aligned.
Replace the azimuth scale on the clamp sleeve
such that the screw holes are aligned properly.

. 4

c. Loop Control Shafts
T h e r e a r e t w o s h a f t s w h i c h c o n n e c t e a c h o f

the loop assemblies to the main cabinet. These
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I N S T A L L A T I O N

Replace and tighten the three machine screws.
Loosen the clamp sleeve by rotating the %inch
h e x a g o n a l h e a d s c r e w c l o c k w i s e a f e w t u r n s .
Adjust the azimuth scale so that the zero read¬
ing on the black scale is aligned with true north.
It is suggested that astake be laid out some
distance from the tuning house and due north
from the base of the equipment. Sight along
perpendiculars erected from the scale which are
on the 0° and 180° divisions. Small carpenter
squares or drawing triangles may be used for
this purpose. An alternate method which may
be used i s tha t o f s igh t ing f rom one loop
through the other to an object known to be due
north of the equipment. The bakelite loop coup¬
lers are well suited for sighting to the object.
When using this method of alignment, set the
s c a l e s o t h a t i t r e a d s 9 0 ° o n t h e b l a c k s c a l e
w h e n t h e r e a r o f t h e c a b i n e t f a c e s e a s t . A f t e r
setting the scale, carefully tighten the center
screw by counterclockwise rotation.

If the scale is to be removed after being
aligned, remove the three small screws near the
center, leaving the center clamping screw tight.

The scale may then be worked off the two dowel
pins and will not require realignment when it
is replaced on these pins.

After the azimuth scale has been properly
aligned, the lighting assemblies may be in¬
stalled. Bolt the light trough to the upper side
of the top cover with the six machine screws
provided. Bolt the light box to the rear panel
from the inside with the two screws provided,
and insert the plug in the convenience outlet.
The top cover may now be bolted to the cabinet
f rame. Ad jus tmen ts a re p rov ided fo r t i l t i ng
and extending the mirror to properly illuminate
t h e a z i m u t h s c a l e .

F U S E S

There are two fuses in the equipment, one
for the power circuits and one for the conven¬
i e n c e o u t l e t s o n t h e b o t t o m a n d r e a r o f t h e
main cabinet. These fuses are both type SAG
5ampere fuses and are located on the front
panel below the desk. These fuses should be in¬
spected when the equipment is installed.
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I V P R E L I M I N A R Y A D J U S T M E N T S A N D O P E R AT I O N*

O P E R A T I O N O F T H I S E Q U I P M E N T I N ¬
V O L V E S T H E U S E O F V O L T A G E S W H I C H
A R E D A N G E R O U S T O L I F E . O P E R A T I N G
P E R S O N N E L M U S T A T A L L T I M E S O B ¬
S E R V E A L L S A F E T Y P R E C A U T I O N S . D O

N O T C H A N G E T U B E S O R M A K E A D J U S T ¬

M E N T S I N S I D E E Q U I P M E N T W I T H P L A T E
P O W E R S U P P L Y O N .

Adjustment of the FOCUS and INTENSITY
c o n t r o l s s h o u l d b e d o n e i n t h e u s u a l m a n n e r.
Ad jus tment o f e i ther cont ro l w i l l a f fec t the
other one, so that the adjustments of these two
controls must be coordinated to give sharp,
bright traces on the screen of the tube. Once
these controls are set, they should not require
f u r t h e r a t t e n t i o n .

T h e a d j u s t m e n t o f t h e O S C I L L O S C O P E
GAIN control will be described in the section
on Operating Technique.

I N S P E C T I O N

Before any adjustments are made, athor¬
ough inspection of all connections and terminals
should be made to assure freedom from faulty
operation. All mechanical couplers should be
inspected to make sure there is no binding or
slipping. The loop band switches and the com¬
mutator also should be inspected for binding
or s l ipp ing . Make sure a l l tubes are fi rmly
seated in their sockets. Keep transmission line
connectors tight.

b . Car r ie r Meter Cont ro ls

Several adjustments will be necessary in
o r d e r t h a t t h e A V E R A G E a n d D I F F E R E N ¬
T I A L C A R R I E R S T R E N G T H m e t e r s f u n c t i o n
properly. Place switch S801, located on the
left side of the monitor unit (Unit J) in the
CALIBRATE position. Adjust control R818,
located adjacent to S801, unti l the DIFFER¬
E N T I A L C A R R I E R S T R E N G T H m e t e r r e a d s
zero when there is no signal voltage coming
i n t o t h e m o n i t o r c i r c u i t s . U n d e r t h e s e s a m e
condit ions, adjust control R823, located ad¬
jacent to R818, so that the AVERAGE CAR¬
R I E R M E T E R r e a d s z e r o . W i t h t h e I N J E C ¬
TION VOLTAGE control turned up sufficiently
to give areasonable meter indicat ion, adjust
control R810, located on the left side of the
monitor unit adjacent to S801, until the DIF¬
F E R E N T I A L C A R R I E R S T R E N G T H m e t e r
aga in reads zero . P lace the swi tch S801 in the
NORMAL position when these adjustments
have been completed.

Engage the LOOP TUNING clutch and place
the MANUAL-AVC switch in the “A” position.
Increase the INJECTION VOLTAGE control to
maximum and adjust controls R523 and R524,
located on the front of the I-F Amplifier
( U n i t E ) , u n t i l t h e AV E R A G E C A R R I E R
STRENGTH meter reads 0.6 milliamperes and
t h e D I F F E R E N T I A L C A R R I E R S T R E N G T H
m e t e r r e a d s z e r o .

C I R C U I T T E S T S

A f t e r a l l e l e c t r i c a l a n d m e c h a n i c a l C o n n e c ¬

t i o n s h a v e b e e n m a d e a n d i n s p e c t e d , t h e
POWER SWITCH may be placed in the ON
p o s i t i o n . A f t e r a f e w s e c o n d s t u r n o n t h e
P L A T E P W R . S W I T C H .

Measure the voltage of each of the four posi¬
t i o n s o f t h e V O L T M E T E R S W I T C H o n t h e
TEST VOLTMETER. The voltage in the BIAS
and OSC. positions should be 150 volts, and
that in the PL.-A and PL.-B positions approxi¬
mately 280 volts.

ADJUSTMENTS

a. Oscilloscope Controls
The oscilloscope tube has four controls:

1 . H o r i z o n t a l C e n t e r i n g .
2 . F o c u s .

3 . I n tens i t y.
4. Oscilloscope Gain.

In normal operation, the first three controls
will not require any adjustment.

Turn the COMMUTATOR MOTOR SWITCH
on and, if the horizontal centering of the traces
on the screen of the oscilloscope is not satis¬
factory, adjust the control R734 on the front
of Unit H. If the traces are not horizontal, the
tube should be rotated as required.

c. Synchronizing of Tuning Controls
In order for the equipment to function prop¬

erly, the tuning controls for the r-f units and
the two loops must be synchronized. Press the
LOOP TUNING knob in unt i l i t d isengages;
then turn it against its low-frequenCy stop.

. i
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(The loop tuning capacitors should now be fully-
meshed.) Next turn the RECEIVER TUNING
knob until it is against the low-frequency stop.
Now press the small button above the LOOP
T U N I N G k n o b s o t h a t t h e k n o b m o v e s o u t . T h e

LOOP TUNING knob is now connected through
the clutch gear box to the RECEIVER TUNING
k n o b . D o n o t t u r n t h e L O O P T U N I N G k n o b o n c e

this synchronizing has been done—al-ways tune the
equipment with the RECEIVER TUNING knob.
If the LOOP TUNING knob is turned after syn¬
chronizing, it wil l be necessary to check the
synchronization by repeating the above pro¬
c e d u r e .

1 0 . P u s h t h e b u t t o n a b o v e t h e L O O P T U N ¬
I N G d i a l a n d t h e n s e t t h e R E C E I V E R F R E ¬

Q U E N C Y d i a l a t 1 . 0 .

1 1 . P u s h t h e L O O P T U N I N G d i a l i n a n d

tune for maximum output as before.
12. If the dials do not read the same adjust

the capacity of the smallest sections of the two
loop tuning capacitors by bending the slotted
outer plates in the port ion which is meshed
only when the dial is set near the low end of
t h e b a n d .

The above procedure will track the right loop
at the high and low ends of band 4. To make
the loop track across the entire band, it may
be necessary to bend the slotted outside plate
in various places along its edge. Do this as
f o l l o w s :

1 . S e t t h e R E C E I V E R F R E Q U E N C Y d i a l a t
1 2 . 0 0 o n t h e l i n e a r s c a l e .

2. Tune the loop for maximum output.
3. If the reading of the LOOP TUNING dial

i s m o r e t h a n t w o d i v i s i o n s d i f f e r e n t f r o m t h e
R E C E I V E R T U N I N G V E R N I E R , i t w i l l b e
necessary to bend the meshed portions of the
outside plates of the two loop tuning capacitors
slightly to correct this condition.

4. Repeat this procedure for dial settings of
11, 10, and 9, etc., down to 1, always bending
only the meshed portions of the plates which
were not meshed at the previous point.

The right tuning loop will now be completely
aligned for band 4. To align the left loop, rotate
the commutator so as to reverse the positions
of the upper four switch segments, and then re¬
peat the entire foregoing procedure. (Always
disconnect the injection loop which is not in
use when tracking the main loops.)

In order to align the other bands, the same
general procedure is to be used. If adjustment
is required on the high end (dial set at 13.00)
of band 1, 2, or 3, adjust the appropriate trim¬
mer capacitor; if at the low end (dial set at
1.00), adjust equally the tuning slugs of the
two loading coils. For all dial settings between
13.00 and 1.00 bend the tuning capacitor plates,
if necessary, to obtain the proper tracking.
Bend plates of the middle sections for band 3,
and the large end sections for band 2. It is not
permissible to bend plates when aligning band 1.

d. Tracking of Loop Tuning Circuits
Before placing the equipment in operation, it

will be necessary to check the tracking of the
loops as follows:

1 . P l a c e t h e M A N U A L - A V C s w i t c h i n t h e
M p o s i t i o n .

2 . A d v a n c e t h e M A N U A L G A I N c o n t r o l t o
its maximum position.

3. Place the BAND SWITCH in position 4.
4 . S e t t h e R E C E I V E R F R E Q U E N C Y d i a l a t

1 3 . 0 0 o n t h e l i n e a r s c a l e .

5 . R e m o v e o n e o f t h e v a c u u m t u b e s f r o m
T u n e r U n i t A .

6 . Manua l l y ro ta te the commuta to r sha f t
coupler until the commutator switch segments
S1202A and S1202C are closed and S1202B and
S1202D are open. This disconnects the lef t
loop. Also disconnect the left injection loop at
the base of the loop.

7 . A d v a n c e t h e I N J E C T I O N V O L T A G E
c o n t r o l u n t i l t h e A V E R A G E C A R R I E R
STRENGTH meter reads 0.6 ma. During sub¬
sequent adjustments, change the setting of this
control as required to keep the meter current
b e l o w 1 m a . a n d n e a r 0 . 6 m a .

8 . Push t he LOOP TUNING d ia l i n and t une
the loop to maximum output as indicated on the
A V E R A G E C A R R I E R S T R E N G T H m e t e r .

9. If the dial reading of the loops does not
correspond with that for the receivers, adjust
the BAND 4capac i t y t r immer on the upper
r ight loop assembly unt i l the dials read the
s a m e .

3 0



P R E L I M I N A R Y A D J U S T M E N T S A N D O P E R AT I O N*

G A I N C O N T R O L a t o r n e a r 5 . 0 . T h e l o o p s
should be properly synchronized at this time
and the LOOP TUNING dial should be engaged
t o t h e R E C E I V E R T U N I N G d i a l . P r e s s t h e
b u t t o n a b o v e t h e L O O P T U N I N G d i a l t o b e
sure th is condi t ion prevai ls . The equipment
should always meet the above described conditions
when it is to be ready for immediate use.

The following procedure is recommended for
getting the bearing of aradio telephone signal:

1 . S e t t h e B A N D S W I T C H f o r t h e f r e q u e n c y
range in wh ich the s igna l i s loca ted .

2 . A d v a n c e I N J E C T I O N V O L T A G E c o n t r o l

unt i l the “hiss” in the receivers increases some¬
what. (Use this control in the same way as a
beat f requency osci l lator in an ordinary re¬
ceiver is used when searching for asignal.)
Caution: Too much injection voltage will cover up
the weak signals, whereas too little injection volt¬
age will cause the beat notes to appear very weak.

3. Tune the equipment to the frequency of
the desired signal.

4. Now tune to the high radio frequency side
of zero beat until the audio beat note is roughly
700-1000 cps. (A slight turn of the knob to the
right should raise the beat note.) Failure to do
this will result in the wrong sense indication.

5. Readjust the INJECTION VOLTAGE con¬
t r o l f o r t h e l o u d e s t b e a t n o t e .

6 . T u r n t h e C O M M U T A T O R M O T O R
SWITCH on and rotate equipment until oscil¬
loscope traces are opposite each other.

7. Rotate equipment slightly by pushing on
the r ight handle. I f the r ight hand trace on
the oscilloscope screen rises, read the black
numbers on the AZIMUTH scale. Conversely if
the right trace drops, read the red numbers.

Do not make adjustments at any point where
the t rack ing i s w i th in two d iv is ions on the
L O O P T U N I N G d i a l .

After the tracking of the two loops has been
checked, and necessary adjustments made, re¬
place the vacuum tube in Tuner Unit A.

e. Operat ion of MANUAL -AVC SWITCH
T h e o p e r a t i o n o f t h e M A N U A L - A V C

S W I T C H i s a s f o l l o w s :

1. The MANUAL GAIN control is operative
in the Mand MT positions.

2 . T h e a u t o m a t i c v o l u m e c o n t r o l c i r c u i t i s
operative in the Aand AT positions, but only
if the LOOP TUNING dial is engaged.

3. The beat frequency oscillator is operative
in the Aand Mposi t ions.

4. The test and beat- frequency osci l lators
are operative in the AT and MT positions.

To adjust the injection system for proper
operation, use the following procedure:

i ; Wi th the INJECTION VOLTAGE cont ro l
set at zero, tune in asignal and adjust the RE¬
CEIVER TUNING knob for maximum signal
s t i ' e n g t h .

2. Advance the INJECTION VOLTAGE con¬
trol sufficiently to give an audible beat note.

3 . Tu rn the BFO TUNING d ia l c lockw ise
from zero beat to give abeat note of medium
frequency (e.g., 500-1500 cps). Ordinarily the
BFO TUNING v/ill not require frequent ad¬
justments during operation of the equipment.

The se t t ing o f the INJECTION VOLTAGE
control will vary for signals of different inten¬
sity, hence this control will need to be varied
for each signal during operation. If there is too
much injection voltage, the signal will be weak¬
ened, whereas if there is too little injection
voltage, the beat note may be very weak. In
either extreme, the direction indicating circuit
v/ill appear rather insensitive or inoperative.

U S E O F K E Y E R C I R C U I T

On CW signals i t is sometimes helpful to
use the keyer circuit provided. To do this, place
the keyer switch in CW posi t ion and adjust
the keyer gain so that the neon bulbs light on
the signal, but not on the noise. In the case of
weak signals this adjustment is critical and if
the signals are too weak, it cannot be made and
t h e b e a r i n g w i l l h a v e t o b e t a k e n i n t h e
PHONE pos i t ion w i th a la rge t ime cons tan t .

G E T T I N G A B E A R I N G

After the preliminary adjustments have been
made and the equipment is operating properly,
p l a c e t h e M A N U A L - AV C s w i t c h i n t h e “ A
p o s i t i o n a n d t h e K E Y E R S W I T C H i n t h e
P H O N E p o s i t i o n . S e t t h e D I F F E R E N T I A L
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(Warning—The indicator circuit is inoperative
if the keyer circuit is in the CW position and
the neon bulbs are not lighted.)

ment will, in general, be indicated by vibration
of the po in ter o f the DIFFERENTIAL CAR¬
R I E R S T R E N G T H m e t e r w h e n t h e L O O P
TUNING dial is not engaged (since the AVC
i s d i s c o n n e c t e d ) , o r t h e M A N U A L - A V C
switch is in the Mposition.

6. When the equipment is 90 degrees off
bear ing, there may be pract ica l ly no s ignal
voltage induced in the two loops. This quite
often causes the traces on the oscilloscope to
move together or, in some cases, to actually
cross. However, under these conditions, as the
equipment is rotated through the 90 degree
point, each trace will recede from the center of
t h e s c r e e n i n t h e s a m e d i r e c t i o n f r o m w h i c h
it came toward the center. It is suggested that
the operator, after obtaining abearing, rotate
the equipment 90 degrees and observe its be¬
h a v i o r u n d e r t h e s e c o n d i t i o n s i n o r d e r t o b e ¬
c o m e f a m i l i a r w i t h t h i s c o n d i t i o n .

7. If the loops are not properly aligned, back-
bearing error (lack of agreement between di¬
rect bearing and that bearing obtained by ro¬
tating the equipment 180°) will result. Bearings
can still be taken, however, if the LOOP TUN¬
ING dial is pressed in and adjusted for mini¬
m u m v i b r a t i o n o f t h e D I F F E R E N T I A L C A R ¬
R I E R S T R E N G T H m e t e r c o i n c i d e n t w i t h a
m a x i m u m i n d i c a t i o n o f t h e A V E R A G E C A R ¬
RIER STRENGTH meter. The loops must be
engaged by pressing the button above the LOOP
TUNING dial before the bearing is taken. The
loops should be aligned at the earliest oppor¬
tunity. The use of alower pitch beat note re¬
duces the back-bearing error and can be used
as long as it is not so low as to reduce sensi¬
t i v i t y.

8. The monitoring amplifier tube V806 (type
6J5) may be directly replaced with atype 6V6
tube if increased loudspeaker output is desired.
No wiring changes are necessary.

O P E R AT I N G T E C H N I Q U E

Since this equipment is necessarily compli¬
cated, and has many controls, etc., acertain
amount of practice will be needed for an oper¬
ator to become proficient in its operation. After
the opera to r has become fami l i a r w i th the
general performance of the equipment on the
various frequencies, he will be able to use the
c o n t r o l s i n s u c h a m a n n e r a s t o g e t t h e m o s t
accurate results in the least possible time.

Some general information on the operating
procedure is listed below:

1. The equipment has less bearing sensitivity
on the low frequencies than on the high fre¬
quenc ies. Hence the OSCILLOSCOPE GAIN
c o n t r o l w i l l n e e d t o b e a d v a n c e d m o r e o n t h e
lower frequency bands.

2 . T h e s e t t i n g o f t h e T I M E C O N S TA N T
switch will in general be governed by the pre¬
vailing noise level and the strength and steadi¬
ness of the signal. If the traces are very erratic
and jagged, rotate the switch clockwise. The
equipment will be noticeably slower in respond¬
ing to rotation when the switch is in position D.

3 . T h e M O N I T O R S E L E C T O R S W I T C H i s

in tended to be used for check ing. Set th is
switch in position CH.-A or CH.-B for normal
operation.

4 . T h e M O N I T O R G A I N c o n t r o l s h o u l d b e

advanced to give the desired audio output level
in the headphones or speaker.

5. The accuracy of each bearing depends up¬
on the al ignment of the loop tuning circui ts
and upon the proper synchronization of all of
the tuning circuits. Refer to the Maintenance
Section for alignment information. Poor align-
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The speed reducers are filled three-quarters
fu l l w i th asemi-flu id grease, suffic ient for a
period of from one to two years. To renew the
lubricant, take off the gear housing cover which
supports the drive shaft. Use LUBRICO M-2
or similar grease,

b. Main Bearings
There are two bear ings in the equipment

which support the main cabinet and loop assem¬
blies. It will not be necessary to lubricate these
bear ings un less there i s ev idence tha t the
bearings are becoming dry.

To lubricate the base thrust bearing, remove
one of the four screws on the outer casing
which is near the bottom of the supporting
column. Insert the Zerk fitting furnished (see
EQUIPMENT SUPPLIED) and fill the bearing
with agood grade of pressure gun grease. #107
Lubriplate pressure gun grease, manufactured
by Fisk Bros. Refining Company of Newark,
N. J., is recommended for this service.

To lubr ica te the upper bear ing i t w i l l be
necessary to remove the Azimuth scale by tak¬
ing off the three mounting screws. Next remove
the plates which fit over the bearing and daub
some pressure gun grease on the bearing,

c. Tuning Belt
The leather tuning belt will occasionally re¬

quire attention. Apply asmall amount of agood
grade of leather belt dressing to the surfaces
o f t h e b e l t ,

d . C o m m u t a t o r

Whenever the commutator cams appear dry,
asmal l amount of petro leum je l ly should be
l)ainted on the bakelite cams. Be careful not to
get any of the lubricant on the switch contacts.

The commutator bearings have been perman¬
ently lubricated, and should therefore not re¬
quire attention,

e . G e a r B o x e s

The gear boxes throughout the equipment
have been permanently lubricated and protected
from the effects of moisture, and therefore will
n o t n e e d l u b r i c a t i o n ,

f. Shaft Couplers and Bearings
The universal shaft couplers should occasion¬

ally be painted with asmall amount of petrole-

R O U T I N E C H E C K S

Routine inspection schedules should be set
up for periodic examination of the entire equip¬
ment. This inspection should include exami¬
nation of the mechanical system for excessive
wear and of the electrical system for excessive
heating of parts. The emission of al l of the
vacuum tubes should be checked after every
thousand hours of service. Examine the prongs
of each tube to make sure no corrosion is pres¬
en t . When the tubes a re rep laced in the i r
sockets, athorough check should be made- to
determine that good electrical contact is made
between the tube prong and socket. Make cer¬
tain that the contacts of al l receptacles and
plugs on individual units are clean and that
these make fi rm mechan ica l connec t ion be tween
one another. Set screws on shaft couplers may
need to be tightened occasionally.

C L E A N I N G

The gi'eatest enemy to uninterrupted service
in equipment of this type is corrosion and dirt.
Corrosion is accelerated by the presence of dust
and moisture on the component parts. It is im¬
possible to keep moisture out of the equipment
in some localities, but foreign particles and dust
can be periodically removed by means of asoft
brush and adry oi l - f ree jet of air. Dust be¬
tween the plates of variable capacitors often
causes noisy operation; remove this dust with
a j e t o f a i r .

L U B R I C A T I O N

a . M o t o r s

No motor wi l l operate properly unless the
bear ings are kept we l l lubr ica ted. The ba l l
bearings on the two identical motors in this
equipment are packed with grease sufficient for
aperiod of from one to two years, depending
upon the service given the motor and the tem¬
perature of the room in which it operates. To
refill, remove the end caps covering the bear¬
ings and clean out the old grease before putting
in the new. If the ball bearings are removed
for washing in gasol ine, the bui l# in grease
seal should be facing toward the motor interior
when replaced. Use only awell known make of
sodium base ball bearing grease.
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um jel ly. The shaft bal l bearings have been
permanently lubricated. The oilite bearings on
the tops of the turrets, the end of the dial
drum and on the loop band switches are to be
lubr icated occasional ly. Put adrop or two of
medium weight machine oi l on each bearing
and wipe off the excess oil.

a . I - F O s c i l l a t o r

The i-f or beat frequency oscillator is located
on the f ront end of the moni tor uni t and is ad¬
justed by means of the hex tuning wand. Insert
t h e w a n d i n t h e l e f t h a n d h o l e o f t h e s h i e l d c a n
o f T 8 0 1 . S e t t h e B F O T U N I N G D I A L o n z e r o
and adjust the trimmer by means of the tuning
stick until the oscillator frequency is 455 kc.
This may conveniently be done by listening to
the second harmonic of the osci l lator on 910 kc
in the external receiver. This completes the
alignment of the i-f oscillator.

A L I G N M E N T O F T U N E D C I R C U I T S

Since the procedure for aligning the tuned
circuits in this equipment is necessarily com¬
plicated, it is recommended that only experi¬
enced maintenance personnel attempt the fol¬
lowing procedure.

Do not under any circumstances attempt to
adjust any of the tuned circuits until it has been
definitely established that the equipment is not
in al ignment. If the equipment suddenly be¬
comes defective, it is not apt to be caused by
circuits which are out of tune, since this is
generally aslow process, caused by aging com¬
ponents, change of tubes, etc. If the equipment
is completely out of alignment, due to achange
in coils or to tampering with adjustments, i t
will be necessary to follow the procedure for
the complete realignment of all the tuned cir¬
cuits in the equipment. If the equipment is only
s l i gh t l y m i s tuned , due t o r ou t i ne ag ing o r
change of tubes, use the procedure given for
minor adjustments.

When adjustments are to be made which re¬
qu i re read ings o f t he AVERAGE CARRIER
STRENGTH meter, M1003, it is recommended
that the spare meter furnished be connected
i n s e r i e s w i t h t h i s m e t e r w i t h w i r e s l o n g
enough to enable the meter to face the rear of
the cabinet. This will permit the meter to be
v i e w e d a s t h e t r i m m e r a d j u s t m e n t s a r e b e i n g
m a d e .

b. I-F Amplifier
T u r n t h e M A N U A L G A I N t o i t s m a x i m u m

position. If asignal generator is available, con¬
nect it to the control grid of the mixer tube,
V103, of Tuner Unit A. Set the signal generator
on 455 kc, adjust the trimmers of the i-f trans¬
formers T104, T501, T503 and T505 for maxi¬
m u m d e fl e c t i o n o f t h e A V E R A G E C A R R I E R
S T R E N G T H m e t e r .

Next, connect the signal generator to the con¬
trol grid of the mixer tube, V203, of Tuner Unit
B. Adjust the tr immers of T204, T502, T504
and T506 for maximum output as before. This
completes the alignment of the i-f amplifier.

c . O s c i l l a t o r a n d R e c e i v e r U n i t s

The fol lowing table gives the frequency of
the h-f osci l lator and receivers for the high
and low edge of each of the four bands. Not ice
t h a t t h e s e c o n d h a r m o n i c o f t h e h - f o s c i l l a t o r
i s u s e d o n b a n d 4 .

Receiver Frequency H-F Osc. Frequency
B a n d L o w H i g h L o w H i g h

1 2000 kc 3500 kc 2455 kc 3 9 5 5 k c

2 3500 6000 3955 6 4 5 5
3 6000 10500 6455 1 0 9 5 5
4 10500 18000 5477 9 2 2 7

I n e a c h b a n d i t w i l l b e n e c e s s a r y t o m a k e
ad jus tments on two t r immers . The capac i ty
t r i m m e r i s a d j u s t e d w h e n o n t h e h i g h f r e ¬
quency end of the band, and on the low end the
tuning slug is to be adjusted. Aspecial bakelite
tuning tool will be required to fit the hex-head
t r i m m e r s c r e w s . T h e s e t r i m m e r s a r e l o c a t e d

i n s i d e t h e c o i l t u r r e t a s s e m b l i e s a n d a r e a c ¬
c e s s i b l e f r o m t h e r e a r o f e a c h u n i t . T h e a c c e s s

P R O C E D U R E F O R C O M P L E T E R E A L I G N ¬
M E N T O F T U N E D C I R C U I T S

Aseparate receiver with an accurately cali¬
brated dial will be required. Set the MANUAL-
AVC switch in the Mposition, turn the INJEC¬
TION VOLTAGE on, synchronize the loops with
t h e r e c e i v e r a n d t u r n t h e R E C E I V E R T U N I N G
dial to the low frequency stop.
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holes are located above each tube in Units A,
B, C, and D. The hole to the left above each
tube is for the capacity or high-frequency ad¬
justment and the one on the right for the low-
frequency or inductance adjustment.

The following procedure should be used for
aligning the oscillator unit:

1 . Set the BAND SWITCH in pos i t ion 1 .
(CAUTION: Always remove tuning tool from
trimmers in turrets before changing bands).

2 . T u r n t h e R E C E I V E R F R E Q U E N C Y d i a l
to the h-f end of the band (3500 kc for band 1,
—see table).

3. Using an accurately cal ibrated external
receiver, adjust the capacity trimmer of T301,
above and to the left of tube V301, until the
oscillator frequency is the same as that given
in the foregoing table (3955 kc for the high end
of band 1).

4 . T u r n t h e R E C E I V E R F R E Q U E N C Y d i a l
to the low frequency end of the band (2000 kc
for band 1).

5. Adjust the inductance trimmer of T301A,
above and to the right of tube V301, until the
oscillator frequency is the same as that speci¬
fied in the foregoing table (2455 kc for the low
end of band 1).

6. Repeat step (4) and then repeat step (5).
Repeat this procedure until the frequencies of
t h e e n d s o f t h e b a n d a r e c o r r e c t w i t h o u t f u r ¬

ther adjustments.
7 . T u r n t h e R E C E I V E R F R E Q U E N C Y d i a l

to the high frequency end (3500 kc) and tune
the external receiver to the same frequency.

8. Adjust the capaci ty or h- f t r immers of
co i l s T304A, T403A, T402A and T401A fo r
maximum output as ind icated on the s ignal
strength meter of the external receiver. These
t r i m m e r s a r e l o c a t e d a b o v e a n d t o t h e l e f t o f
tubes V304, V403, V402, and V401 respectively.
It will be necessary to remove the shield plate
from the rear of Unit Din order to get at some
o f t h e s e t r i m m e r s .

9 . T u r n t h e R E C E I V E R F R E Q U E N C Y d i a l
to the low frequency end and tune the external
receiver to the receiver frequency for that dial
setting. Repeat for the low frequency trimmers
the procedure out l ined in (8) . The low f re¬

quency trimmers are to the right of the tubes
l i s t e d .

10. Repeat step (8) and then repeat step
(9). Repeat this procedure until the trimmers
require no further adjustments.

11. Disable Tuner Unit Aby removing one
o f i t s t u b e s .

1 2 . S e t t h e R E C E I V E R F R E Q U E N C Y d i a l
a t 1 3 . 0 0 .

1 3 . P r e s s t h e L O O P T U N I N G d i a l i n a n d

tune the loop for maximum deflection of the
A V E R A G E C A R R I E R S T R E N G T H m e t e r . R e ¬

duce the setting of the INJECTION VOLTAGE
dial as required to keep the reading of the
meter below 1.0 ma., preferably about 0.6 ma.

14. Adjust the three high frequency tr im¬
m e r s o f T u n e r U n i t B a n d t h e h - f t r i m m e r a b o v e

tube V302 (the h-f trimmer above tube V303
when tuning Tuner Unit A) for maximum out¬
put as indicated on the AVERAGE CARRIER
STRENGTH meter. Keep the reading of the
meter below 1ma as previously specified by
reduc ing the INJECTION VOLTAGE cont ro l .

1 5 . S e t t h e R E C E I V E R F R E Q U E N C Y d i a l
a t 1 . 0 0 .

16. Readjust LOOP TUNING dial for maxi¬
mum output . (The reading of the main and
vernier d ia ls on the upper loop assembl ies
should read approximately 1.00).

17. Adjust the three low frequency trimmers
o f Tu n e r B a n d t h e l o w f r e q u e n c y t r i m m e r
above tube V302 (V303 when tuning Tuner A)
using the same procedure as in step (14).

18. Repeat steps (12) through (17) and con¬
tinue to do so until no further adjustments are
required for the low and high frequency trim¬
m e r s .

19. Replace the tube in Tuner Unit Aand re¬
m o v e o n e f r o m Tu n e r U n i t B .

20. Repeat steps (12) through (18) except
that adjustments are to be made on Tuner Unit
A. If the trimmers of T302, T303 or T304 re¬
quire adjustment, repeat steps (3) and (5).

2 1 . S e t t h e B A N D S W I T C H o n b a n d 2 .

22. Replace the tube in Tuner Band repeat
steps (2) through (20). Oscillator and receiver
frequencies will change for steps (3), (5) and
(7) . (See tab le . )
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3 . A d j u s t t h e I N J E C T I O N V O LTA G E
c o n t r o l u n t i l t h e A V E R A G E C A R R I E R
STRENGTH meter reads 0.6 ma. Continue to
adjust the INJECTION VOLTAGE dial when¬
ever necessary so as to keep the carrier meter
reading below 1.0 ma,^—preferably near 0.6 ma.

4. Set the BAND SWITCH on position 1.

5. Disable Tuner Unit Aby removing one of
i t s t u b e s .

6 . S e t t h e R E C E I V E R F R E Q U E N C Y d i a l
a t 1 3 . 0 0 .

7. Press the LOOP TUNING dial in and tune
the loop for maximum deflection of the AV¬
E R A G E C A R R I E R S T R E N G T H m e t e r .

8. Adjust for maximum output the three high
frequency trimmers on Unit Band the three
on Unit D; also the high frequency trimmer
above tube V302 (the high frequency trimmer
above tube V303 when adjust ing Tuner Unit

2 3 . S e t t h e B A N D S W I T C H o n b a n d 3 .

24. Repeat steps (2) through (20). Oscilla¬
tor and receiver frequencies will again change
for steps (3) and (5).

2 5 . S e t t h e B A N D S W I T C H o n b a n d 4 .

26. Repeat steps (2) through (20). Oscilla¬
tor and receiver frequencies will again change
for steps (3) and (5).

d . Te s t O s c i l l a t o r

To adjust the test oscillator, use the follow¬
ing procedure:

1 . P l a c e t h e M A N U A L - A V C s w i t c h i n t h e
MT position.

2 . P l a c e t h e T E S T O S C . T U N I N G c o n t r o l a t
z e r o .

3. Adjust the tr immer of T802, located on
the left rear of the monitor unit, until the test
oscillator frequency is 455 kc.

This completes the alignment of the equip¬
ment with the except ion of the loops. Loop
a l i g n m e n t i s d i s c u s s e d u n d e r t h e s e c t i o n
Tracking of Loop Tuning Circui ts,” refer to

page 30.

A ) . s

9 . S e t t h e R E C E I V E R F R E Q U E N C Y d i a l
a t 1 . 0 0 .

10 . Read jus t the LOOP TUNING d ia l fo r
maximum output .

11. Repeat, for the low frequency trimmers,
the procedure outlined in step (8).

12. Repeat steps (6) through (11) until no
further adjustments of the t r immers are re¬
quired.

13. Replace the tube in Tuner Unit Aand
r e m o v e o n e f r o m U n i t B .

14. Repeat steps (6) through (12) except
that the adjustments are to be made on Tuner
Unit A, omitt ing those for Unit D.

15. Replace the tube in Tuner Unit B.
16. Set the BAND SWITCH on position 2.
17. Repeat steps (5) through (15).
18. Set BAND SWITCH on position 3.
19. Repeat steps (5) through (15).
20. Set BAND SWITCH on position 4.
21. Repeat steps (5) through (15).

This completes the alignment of the tuned
circuits with the exception of the loops. The
procedure for aligning the loops will be found
i n t h e s e c t i o n o n P R E L I M I N A R Y A D J U S T ¬
M E N T S A N D O P E R A T I O N .

( i

P R O C E D U R E F O R M I N O R R E A L I G N M E N T
O F T U N E D C I R C U I T S

If there have been no major disturbances in
the circuit, but only slight misalignment due to
aging of the equipment or change of tubes, the
realigning procedure will be greatly simplified.
Check the accuracy of the RECEIVER FRE¬
QUENCY dial; i f the calibration agrees quite
closely with the foregoing table which shows
the coverage of each band, there will be no
need to adjust the oscil lator frequency tr im¬
m e r s .

If the i-f amplifier or the i-f oscillator require
alignment, follow the procedure previously out¬
lined for these circuits. Do not adjust the i-f unit
unless it has been definitely established that it is
out of alignment.

To adjust the receivers, use the fol lowing
p r o c e d u r e :

1 . P l a c e t h e M A N U A L - A V C s w i t c h i n t h e

M p o s i t i o n .
2 . I n c r e a s e t h e M A N U A L G A I N c o n t r o l t o

m a x i m u m .
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I f there is aser ies of sharp c l icks in the
monitor speaker, raise the antenna contacts,
S1202A, B, C, and D, by means of the four
s m a l l s c r e w s o n t h e s m a l l fi x e d c o n t a c t s . I f t h e

image on the oscilloscope is blurred even when
the T IME CONSTANT sw i t ch i s i n pos i t i on

D” raise the fixed contacts on the filter capaci¬
tor switches, S1201C and S1201D. If there is
no horizontal sweep on the oscilloscope, raise
the contacts S1201A and S1201B. In any of
these ad jus tments , tu rn ing asc rew ou t two
t u r n s s h o u l d b e s u f fi c i e n t .

If it has been definitely established that the
cams have slipped with respect to one another
the fo l lowing procedure should be used for
properly phasing them.

1. Remove the commutator from the equip¬
m e n t a s f o l l o w s :

(a) Remove the rear cover,
( b ) U n s c r e w t h e f o u r c o n c e n t r i c l i n e
coup l ing co l l a rs , and remove the fou r
fl e x i b l e l e a d s i n s i d e t h e c o m m u t a t o r f r o m
the concentric line pins,
(c) Remove the cable plug from the bot¬
t o m o f t h e u n i t ,

(d) Loosen the four set screws on the
flexible coupler and slide the coupler upon
the shaft as far as possible,
(e ) Remove the four mount ing sc rews
f r o m t h e c o r n e r s o f t h e c o m m u t a t o r
f r a m e ,

( f ) L i f t t h e c o m m u t a t o r u p t o f r e e i t
f r o m t h e m o t o r s h a f t ; t h e n m o v e i t o u t
a n d d o w n s o a s t o f r e e i t f r o m t h e f o u r
c o n c e n t r i c l i n e c o n n e c t o r s .

( N o t e : R e f e r t o d r a w i n g K 9 8 9 A w h e n
reconnecting the flexible leads to the con¬
cen t r i c l i nes so as t o avo id r eve rs i ng t he
leads.)

2 . F a s t e n t o t h e c o m m u t a t o r s h a f t a d i a l
c a l i b r a t e d f r o m 0 t o 1 0 0 o r f r o m 0 t o 3 6 0 o v e r
the range of 360 degrees.

3. Fasten asmall pointer to the commutator
frame and bend it so that it is possible to read
t h e d i a l t o t h e n e a r e s t d i v i s i o n .

4 . C o n n e c t a n o h m m e t e r i n s e r i e s w i t h t h e

t o p s w i t c h s e g m e n t o f t h e c o m m u t a t o r.

A L I G N M E N T O F C O I L T U R R E T D E T E N T S

Units A, B, C, and Dare provided with coil
t u r r e t s w h i c h a r e r o t a t e d w h e n t h e b a n d i s

changed. If, for any reason, the contacts on
the coils of aunit do not properly meet the sta¬
tionary contacts, it may be necessary to adjust
the setting of the detent wheel located on the
top of the unit in agear housing. The recom¬
mended adjustment procedure is as follows:

1. Remove the defective unit from the equip¬
m e n t .

u

2. Remove the top plate from the detent gear
b o x a n d t h e c o v e r f r o m t h e c o i l t u r r e t . T h e
plate may be ident ified by i ts smal l c ircular
window through which the band numbers are
visible. Before removing plate, note which num¬
ber is visible. Replace two of the long 10-24
screws to hold the gear box firmly in place.

3. Loosen set screws on detent wheel in gear
b o x .

4. Shine alight through the holes on one side
o f t h e u n i t a n d v i e w t h e c o n t a c t s l o o k i n g
toward the l i gh t t h rough the ho les on the
other side of the unit. (These holes are approxi¬
m a t e l y o n e - h a l f i n c h i n d i a m e t e r a n d a r e a r ¬
ranged in pairs.)

5 . Ro ta te the tu r re t un t i l the con tac ts o f the
coils (for the band whose number was visible
in the window) meet the stationary contacts of
the contact blocks squarely.

6. Carefully t ighten the set screws on the
d e t e n t w h e e l .

7. Check the mating of the contacts on each
band of coils by manually rotating the turret,
making minor readjustments i f required.

8. Replace the detent gear box plate, insert¬
ing the locating screws before the others. This
completes the alignment of the coil turret de¬
t e n t .

c

A L I G N M E N T O F C O M M U T A T O R

D u e t o t h e m e c h a n i c a l c o n s t r u c t i o n o f t h e
commutator, it is not apt to get out of order
because of slippage of the cams. Therefore, be¬
fore attempting to rephase the cams, carefully
check the other portions of the circuit and make
sure that the commutator contacts are properly
cleaned. (Refer to paragraphs on CLEANING.)

3 7
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5. Adjust the dial so that the switch closes
w h e n t h e d i a l r e a d s 0 .

6. Tighten the dial in this position.

7. Refer to drawing K1008A and adjust each
switch segment so that it closes and opens as
indicated on the drawing.

8. The relative positions of the closed por¬
tions of each switch segment may be changed
by rotating the cams after loosening the lock¬
ing nuts on the ends of the cam shaft.

9. The length of time each svdtch remains
closed may be adjusted by means of the small
screws on the stationary switch contacts. Turn¬
ing the screws in shortens the length of time
t h e s w i t c h r e m a i n s c l o s e d .

10. After all the switch segments have been
adjusted tighten the cam locking nuts, being
care fu l no t t o d i s tu rb the cams .

11. Place the commutator back in the equip¬
m e n t .

12. Turn the equipment on and place the
MANUAL-AVC switch in the AT posit ion.

13. Adjust the INJECTION VOLTAGE con¬
trol until the beat note (700 to 1000 cps) pro¬
duced by the test oscillator is heard clearly in
the speaker.

1 4 . T u r n t h e M O N I T O R S E L E C T O R
S W I T C H t o c h a n n e l A .

15. Turn the set screws of contacts S1202A
and S1202B in until the beat note is no longer
steady, then back the screws off one turn.

1 6 . T u r n t h e M O N I T O R S E L E C T O R
SWITCH to CH.-B and repeat the above pro¬
cedure on swi tch contac ts S1202C and S1202B.
This completes the adjustment of the com¬
m u t a t o r .

T R O U B L E S H O O T I N G

a. Self-Contained Test Equipment
There are several test circuits in the equip¬

ment which may be used to good advantage in
circui t checking. The test vol tmeter wi l l in¬
d ica te the te rmina l vo l tages o f the var ious
power supplies. By placing the MANUAL-AVC
switch in the MT or AT posi t ion, asignal is
generated locally which may be used as ameans
for checking receiver and loop performance.
The MONITOR SELECTOR SWITCH may be
used to select any of the audio circui ts for
checking operation.

The two tune r un i t s (Un i t s Aand B ) a re
identical and may be interchanged for testing
purposes. Thus if one channel is inoperative,
the other tuner may be substituted in its place.
Note: Replace the tuner units in their proper
pos i t ions before t ry ing to rep lace the shaf t
couplers,

b. Effect of Poor Loop Alignment
Poor loop alignment generally indicated by

v i b r a t i o n o f t h e D I F F E R E N T I A L C A R R I E R

STRENGTH meter, causes back bearing errors.
I f th is cond i t ion i s encountered , check the
alignment of the loops. If realignment of the
loops fails to affect the meter, make sure that
all transmission line connectors are tight and
that the switches on the top and bottom of
each loop assembly are clean,

c. Erratic or Noisy Circuits
Excessive noise in the receiver channels may

be traced to dirty contacts on the commutator,
coil turrets or loop band switches. Poor seating ,
of any of the tubes may also cause noisy oper¬
ation. If the AVC circuits do not function prop¬
erly, check the switch on the clutch gear box
w h i c h c o n n e c t s t o t h e L O O P T U N I N G d i a l .

4
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T a b l e I

T Y P I C A L V O L T A G E S
»

(Measurements made with v.t. voltmeter)

T u b e T u b e
Item No. Tjrpe

F i l a ¬
m e n t

Cath- Contro l Screen Suppres-
o d e G r i d G r i dC i r c u i t F u n c t i o n P l a t es o r

V l O l , 6 S K 7 2.9 2 7 01st R-F Amplifier 6 . 3 2.9 —7.6 1 4 0
V 2 0 1

V102, 2.1 2 7 06 S K 7 2nd R-F Amplifier 6 . 3 2.1 —7.6 1 5 0
V 2 0 2

V103,
V 2 0 3

6 S J 7 1 s t D e t e c t o r 0.9 —1.3 24.5 0.9 2 7 56 . 3

V 3 0 1 6 J 5 H - F O s c i l l a t o r

1st Buffer Amplifier
2nd Buffer Amplifier
3rd Buffer Amplifier
Output Amplifier
M i x e r

Input Buffer Amplifier
1st I-F Amplifier

9 06 . 3 0 —7.2 . . . .

1.65 —63 1 5 0
1.85 —61 1 5 0
2.1 —62 1 5 0
0.35 —39 1 7 0

V 3 0 2 6 S K 7
6 S K 7
6 S K 7

6 S K 7
6 S A 7
6 S K 7
6 S K 7

1 . 6 5 2 6 0
1 . 8 5 2 6 0

6 . 3
V 3 0 3 6 . 3
V 3 0 4 2 6 02 . 16 . 3
V 4 0 1 0 . 3 5 2 8 0

0 . 1 5 2 8 0
3 . 8 2 7 0
6 . 2 2 9 5

6 . 3
V402 0 . 1 5 2 7 56 . 3
V 4 0 3 0 1 3 56 . 3 3 . 8
V 5 0 1 6.2 —7.8 1 7 56 . 3
V 5 0 2

V503, 2nd I-F Amplifier 6.4 2 9 56 S K 7 6 . 3 6.4 —7.8 1 7 5
V 5 0 4

V505,
V 5 0 6

V507,
V 5 0 8

V509,

AVC Ampl ifier — 9 06 J 5 6 . 3 - 1 5 5 — 1 7 2

— 8 . 82 n d D e t e c t o r6 H 6 6.3 0

1st Audio Amplifier 2 0 56 J 5 6.3 6 . 5 0
V 5 1 0

3 7 0 a - c
3 7 0 a - c

V 6 0 1 Plate Supply Power Rect.
Plate Supply Power Rect.
Plate Voltage Rectifier
2nd Audio Amplifier
2nd Audio Amplifier
Audio Output Amplifier
Audio Output Amplifier
D i f f e r e n t i a l R e c t i fi e r
D i f f e r e n t i a l R e c t i fi e r

Keyer Amplifier
5U4G Bias Supply Power Rect.

VR150-30 Bias Voltage Rectifier
Int. Freq. Oscillator
Int. Freq. Test Osc.
Carrier Strength Meter

Amp l i fie r
Carrier Strength Meter

L i m i t e r

Carrier Strength Meter
Amp l i fie r

5 U 4 G
5 U 4 G

V R 1 5 0 - 3 0

5.0 320 Vd-c output
5.0 320 Vd-c outputV 6 0 2

V 6 0 3 1 5 00
V 7 0 1 8 26 S J 7 6.3 1.35 0 3 2

6.3 1.3 0 3 4
6.3 8.3 0
6.3 8.3 0
6.3 1.8 32 — 2 7
6.3 2.5 30 — 2 6
6.3 5.9 0

5 — 5 7 0 V d - c o u t p u t
.. ..—150
6.3 0 —24.5 . . . .

6.3 0 —15.5 . . . .
6.3 1.9 —0.5 . . . .

0
V 7 0 2 9 36 S J 7 0
V 7 0 3 1 8 06 J 6

1 8 0V 7 0 4 6 J 5
V 7 0 5 6 H 6
V 7 0 6 6 H 6
V 7 0 7 1 9 06 J 5
V 7 0 8
V 7 0 9 0

5 0V 8 0 1 6 J 5
3 4V 8 0 2 6 J 5

V 8 0 3 8 96 J 5

V 8 0 4 8 96 H 6 6.3 8 8

V805 8 96 J 5 6.3 1 . 9 — 0 . 1 . . . .

4 0 9
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Table I (Cent . )

T Y P I C A L V O L T A G E S

(Measurements made with v.t. voltmeter)
*

T u b e T u b e
I tem No. Type

F i l a ¬
m e n t

Cath- Contro l Screen Suppres-
o d e G r i d G r i dC i r c u i t F u n c t i o n P l a t es o r

6.3 1 0
6 . 3 — 1 . 5
6 . 3 — 5 2 0

Monitor ing Ampl ifier
Oscilloscope Amplifier
Oscilloscope

0V806 6 J 5

V l l O l 6 S J 7
V1301 9 0 2

2 9 5
—0.3 40 —1.5 1 0 0

— 5 0 0 . — 3 2 0 *
t o t o

— 5 6 0 — 4 6 0

Note: Some of these measurements are subject to variations due to signal levels, control settings, etc

♦Focusing anode.

«

r
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. ^

T a b l e I I

R E C E I V E R S E N S I T I V I T Y M E A S U R E M E N T S *

(The following- table shows the minimum performance which may be
expected from the receiver channels.)

Maximum Input Signal Re¬
quired for Normal OutputB a n d Frequency

4 1 7 . 9 m e . 2 0 0 m i c r o v o l t s
1 5 . 0 3 0 0
1 3 . 0 2 5 0
1 1 . 5 2 0 0
1 0 . 5 2 0 0

3 1 0 . 5 6 0
9 . 5 5 0

8 . 5 5 0
7 . 5 4 0
6 . 0 6 0

2 6 . 0 3 0
3 05 . 0

4 . 0 3 0
3 . 5 3 0

1 1 03 . 5
3 . 0 1 0

1 02 . 5
2 . 0 1 5

*Measured under the fol lowing condit ions:

1 . M A N U A L - AV C s w i t c h i n M p o s i t i o n .

2 . M A N U A L G A I N c o n t r o l s e t a t m a x i m u m .

3 . D I F F E R E N T I A L G A I N c o n t r o l s e t a t 5 . 0 .

4. Normal output level 0.6 ma. on AV. CARRIER STRENGTH meter.

5. 500 ohms in series with signal generator, feeding receivers at input
f r o m c o m m u t a t o r .

>
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T a b l e I I I

A P P L I C A B L E C O L O R C O D E S

A . C o l o r C o d e f o r R e s i s t o r s

Res i s tance i n Ohms .

A B C
C o l o r 1 s t D i g i t 2nd Digi t Ciphers

B l a c k

B r o w n
R e d

O r a n g e
Y e l l o w
G r e e n
B l u e

Purp le
Gray
W h i t e

0 . 0
11 0

0 02 2
3 3 0 0 0»

4 4 0 0 0 0

5 5 0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0 0

0 0 0 0 0 0 0 0

66

7 7

8 8
99

D . To l e r a n c e C o d e :

G o l d = 5 % Si l ve r =10% O m i t = 2 0 %

#

4 3
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y

APPLICABLE COLOR CODES (Cont.)

B. Color Code for Capacitors

Capacity in MMfd.

C DBA

Ciphers T o l e r a n c e1st Digi t 2nd D ig i tC o l o r

. 0B l a c k
B r o w n
R e d

O r a n g e
Y e l l o w
G r e e n

B l u e

Purple
Gray
W h i t e

0

1 %1 01
0 0 2 %2 2

3 0 0 03
4 0 0 0 0

0 0 0 0 0
0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0

4

5 %55

G 6

7 7
8 8
9 9

Tolerance also indicated: Gold =5% S i l v e r = 1 0 % O m i t = 2 0 %

Note: Unless otherwise marked, al l capacitors having ared body color
have acapacity tolerance of ±2%.
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C . S T A N D A R D C A B L E W I R E C O D E

Fireproof Radio Hookup Wire
N u m e r a l s r e f e r t o R M A C o l o r C o d e
Letters refer to wire size and type

C o l o r

C o d e C o l o r Construction and Rating
A 9 0 W h i t e - B l a c k T r a c e r

W h i t e - R e d T r a c e r
White-Orange Tracer
W h i t e - G r e e n Tr a c e r
W h i t e - B l u e T r a c e r
W h i t e - B l a c k a n d R e d T r a c e r s

White-Black &Orange Tracers
W h i t e - B l a c k & G r e e n Tr a c e r s
W h i t e - B l a c k & B l u e T r a c e r s
White-Red &Orange Tracers
W h i t e - R e d & G r e e n Tr a c e r s
W h i t e - R e d & B l u e T r a c e r s
White-Orange &Green Tracers
White-Orange &Blue Tracers
W h i t e - G r e e n & B l u e Tr a c e r s

7Strands i^30 Tinned (^22 A.W.G.)
0.005" Cellulose Acetate Butyrate TapeA 9 2

A 9 3 W a l l
A 9 5 0.010" Fel ted Asbestos Wal l

0.075" Lacquered Glass Braid
1 0 0 0 v o l t s

A 9 6
A 9 0 2
A 9 0 3
A 9 0 5
A 9 0 6

A 9 2 3
A 9 2 5
A 9 2 6
A 9 3 5
A 9 3 6
A 9 5 6

B 9 0 W h i t e - B l a c k T r a c e r
W h i t e - R e d T r a c e r
White-Orange Tracer
W h i t e - G r e e n Tr a c e r
W h i t e - B l u e T r a c e r
W h i t e - B l a c k & R e d T r a c e r s

26 Strands i$^30 Tinned (^16 A.W.G.)
0.005" Cellulose Acetate Butyrate TapeB 9 2

B 9 3 W a l l
B 9 5 0.010" Fel ted Asbestos Wal l

0.010" Lacquered Glass Braid
1 0 0 0 v o l t s

B 9 6
B 9 0 2

C 9 W h i t e - n o T r a c e r
W h i t e - B l a c k T r a c e r
W h i t e - R e d T r a c e r

White-Orange Tracer
W h i t e - G r e e n T r a c e r
W h i t e - B l u e T r a c e r
W h i t e - B l a c k & R e d T r a c e r s
White-Black &Orange Tracers

7Strands ^26 Tinned (^18 A.W.G.)
0.005" Cellulose Acetate Butyrate TapeC 9 0

C 9 2 W a l l

C 9 3 0 . 0 1 0 " F e l t e d A s b e s t o s W a l l

0.0075" Lacquered Glass Braid
1 0 0 0 v o l t s

C 9 5
C 9 6
C 9 0 2
C 9 0 3

39 Strands i^^30 Tinned (?^14 A.W.G.)
0.0075" Cellulose Acetate Butyrate Tape

D 9 0 W h i t e - B l a c k T r a c e r
W h i t e - R e d T r a c e r

White-Orange Tracer
W h i t e - G r e e n Tr a c e r
W h i t e - B l u e T r a c e r
W h i t e - B l a c k & R e d T r a c e r s
White-Black &Orange Tracers

D 9 2
W a l lD 9 3

0 . 0 1 0 " F e l t e d A s b e s t o s W a l l

0.010" Lacquered Glass Braid
1 0 0 0 v o l t s

D 9 5

D 9 6
D 9 0 2
D 9 0 3

105 Strands ;^30 Tinned (10 A.W.G.)
0.0075" Cellulose Acetate Butyrate Tape

W h i t e - B l a c k T r a c e r
W h i t e - R e d T r a c e r

E 9 0
E 9 2

W a l l
0 . 0 1 2 5 " F e l t e d A s b e s t o s W a l l

0.010" Lacquered Glass Braid
1 0 0 0 v o l t s

4 5
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STANDARD CABLE WIRE CODE (Cont . )

C o l o r
Code C o l o r Construction and Rating

F 9 6 W h i t e - B l u e T r a c e r 16 Strands ^30 Tinned (?^ 18 A.W.G.)
Cellulose Acetate Butyrate Tape Wall
Fe l ted Asbestos Wal l
Lacquered Glass Braid
3 0 0 0 v o l t s

G 9 3 7Strands ^26 Tinned (18 A.W.G.)
0.005" Cellulose Acetate Butyrate Tape

White-Orange Tracer

W a l l
0 .010" Fe l ted Asbestos Wal l
0.0075" Lacquered Glass Braid

36 Tinned Copper Braid Shield
1000 volts

J 9 26 Strands ^30 Tinned (^ 16 A.W.G.)
0.005" Cellulose Acetate Butyrate Tape

W h i t e - n o Tr a c e r
W h i t e - B l a c k T r a c e r
W h i t e - B r o w n T r a c e r
W h i t e - G r e e n Tr a c e r

J 9 0

J 9 1 W a l l
t .

J 9 5 0.010" Fe l ted Asbestos Wal l
0.010" Lacquered Glass Braid
1 0 0 0 v o l t s

K 9 W h i t e - n o Tr a c e r
W h i t e - B l a c k T r a c e r
W h i t e - B r o w n T r a c e r
W h i t e - R e d T r a c e r
White-Orange Tracer
W h i t e - Ye l l o w T r a c e r
W h i t e - G r e e n Tr a c e r
W h i t e - B l u e T r a c e r
W h i t e - R e d & B l a c k T r a c e r s
White-Red &Orange Tracers
W h i t e - R e d & Ye l l o w T r a c e r s
W h i t e - R e d & G r e e n T r a c e r s
W h i t e - R e d & B l u e T r a c e r s

7Strands ^28 Tinned ($ 20 A.W.G.)
0.005" Cellulose Acetate Butyrate TapeK 9 0

K 9 1 W a l l
0 .010" Fe l ted Asbestos Wal l
0.0075" Lacquered Glass Braid
1 0 0 0 v o l t s

K 9 2
K 9 3
K 9 4

K 9 5
K 9 6
K 9 2 0
K 9 2 3
K 9 2 4
K 9 2 5
K 9 2 6

10 Strands 30 Tinned (^ 20 A.W.G.)
Cellulose Acetate Butyrate Tape Wall
Fe l ted Asbestos Wal l
Lacquered Glass Braid
3 0 0 0 v o l t s

L 9 2 W h i t e - R e d T r a c e r
W h i t e - B l u e T r a c e rL 9 6

61 Strands i^30 Tinned (^12 A.W.G.)
0.0075" Cellulose Acetate Butyrate Tape

P 9 W h i t e - n o T r a c e r
W h i t e - B r o w n T r a c e rP 9 1

W a l l
0 .0125" Fe l ted Asbestos Wal l
0.010" Lacquered Glass Braid
1 0 0 0 v o l t s
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V A C U U M T U B E D A T A

Type Description Page No.

6 S A 7 Pentagrid Converter

Triple Grid Detector Amplifier

Triple Grid Super-Control Amplifier

Triode Amplifier

Tw i n D i o d e

Full Wave High-Vacuum Rectifier

VR-150-30 Voltage Regulator

2" Cathode Ray Tube

4 8

6 S J 7 4 9

6 S K 7

6 J 5 G

5 0

5 1

6 H 6 5 2

5 U 4 G 5 3

5 4

9 0 2 5 5

4 7
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6 S A 7

Pentagrid Converter

Heater Voltage (a-c or d-c)
H e a t e r C u r r e n t

6 . 3 v o l t s

0.3 amp.

Direct Interelectrode Capacitances:

Grid No. 3to All Other Electrodes—R-F Input
Plate to All Other Electrodes—Mixer Output
G r i d N o . 1 t o A l l O t h e r E l e c t r o d e s
G r i d N o . 3 t o P l a t e
G r i d N o . 1 t o G r i d N o . 3
G r i d N o . 1 t o P l a t e
Grid No. 1to All Other Electrodes Except Cathode
G r i d N o . 1 t o C a t h o d e
Cathode to All Other Electrodes Except Grid No. 1

Pin 1—Suppressor
P i n 2 — H e a t e r
P i n 3 — P l a t e
P i n 4 — S c r e e n

9 . 5 m m f d

1 2 . 0 m m f d
7 . 0 m m f d
0 . 1 3 m m f d

0 . 1 5 m m f d
0 . 0 6 m m f d
4 . 4 m m f d
2 . 6 m m f d
5 . 0 m m f d

2 %
1%6

S m a l l M e t a l
8 - P i n O c t a l

n

6 S A 7

Maximum Overal l Length
M a x i m u m D i a m e t e r

B u l b
B a s e

P i n 5 — C o n t r o l G r i d
P i n 6 — C a t h o d e
P i n 7 — H e a t e r

Pin 8—Inject ion Grid

K E Y

B O T T O M V I E W

Typical Operation with Self-Excitation

Plate Voltage
Screen Grid Voltage
Injection Grid Voltage
P l a t e C u r r e n t

S c r e e n C u r r e n t
To t a l C a t h o d e C u r r e n t
Plate Resistance (approx)

2 5 0 v o l t s
1 0 0 v o l t s

1 0 0
1 0 0

00
3 . 2 3 . 4 m a

0 . 5 m a
1 1 . 9 m a

0 . 8 m e g o h m

0 . 5
1 1 . 7

0 . 5

4 8



V A C U U M T U B E D A T A

6SJ7
T R I P L E G R I D D E T E C T O R A M P L I F I E R

Coated Unipotential CathodeH e a t e r

a - c o r d - c v o l t s

a m p .

Vol tage
C u r r e n t

Direct Interelectrode Capacitances

G r i d t o P l a t e

I n p u t
Ou tpu t

Overal l Length
M a x i m u m D i a m e t e r
B u l b
B a s e

m a x . m m f d
m m f d
m m f d

2%'
1%6"

M T — 8

S m a l l W a f e r O c t a l

Pin #5—Cathode
Pin #6—Screen
P i n # 7 — H e a t e r
Pin #8—opiate

P in #1—Sh ie l d
P i n # 2 — H e a t e r
P in #3—Suppressor
P i n # 4 — G r i d
Mounting Posit ion A n y

K E Y

B O T T O M V I E W

C L A S S A A M P L I F I E R — P e n t o d e C o n n e c t i o n

Operating Conditions and Characteristics

Plate Voltage
Sc reen Vo l t age
G r i d B i a s

Suppressor Voltage
Ampl ificat ion Factor
P l a t e R e s i s t a n c e
T r a n s c o n d u c t a n c e

P l a t e C u r i ’ e n t
S c r e e n C u r r e n t

1 0 0 2 5 0 v o l t s
v o l t s
v o l t s
v o l t s

1 0 0 1 0 0

3 — 3
0 0

1 1 0 0 2 5 0 0

0 . 7 1 . 5 m e g o h m s
g m h o s

m a .

m a .

1 5 7 5 1 6 5 0
2 . 9 3 . 0
0 . 9 0 . 8

4 9



V A C U U M T U B E D A T A

6 S K 7

T R I P L E G R I D S U P E R - C O N T R O L A M P L I F I E R
a

H e a t e r Coated Unipotential Cathode

Vo l t a g e
C u r i - e n t

a - c o r d - c v o l t s

a m p .

6 . 3
0 . 3

Direct Interelectrode Capacitances

Gr id to P la te
I npu t
Output

m a x . m m f d
m m f d
m m f d

0 . 0 0 5

6
7

Overall Length
M a x i m u m D i a m e t e r
B u l b

B a s e

2%'
W i e "

M T — 8
S m a l l W a f e r O c t a l

6 S K 7

Pin #1—Shie ld
P i n # 2 — H e a t e r
P in #3—Suppressor
P i n # 4 — G r i d
Mounting Posit ion

P in #5—Cathode
Pin #6—Screen
Pin #7—Heater
P in #8—Pla te

A n y

' V

K E Y

B O T T O M V I E W

C L A S S A A M P L I F I E R — P e n t o d e C o n n e c t i o n

Operating Conditions and Characteristics

P l a t e Vo l t a g e
Screen Voltage
G r i d B i a s

Suppressor Voltage
P l a t e R e s i s t a n c e
T r a n s c o n d u c t a n c e

P l a t e C u r r e n t
S c r e e n C u r r e n t

1 0 0 2 5 0 v o l t s
v o l t s

v o l t s
v o l t s

megohms
g m h o s

m a .

1 0 0 1 0 0
■3 — 3
0 0

0 . 2 5 0 . 8
1 9 0 0 2 0 0 0

8 . 9 9 . 2
2 . 6 2 . 4 m a .

6 0 - ♦



V A C U U M T U B E D A T A

6J5G
T R I O D E A M P L I F I E R

H e a t e r Coated Unipotential Cathode

Vol tage
C u r r e n t

6 . 3 a - c o r d - c v o l t s

a m p s .0 . 3

Direct Interelectrode Capacitances
G r i d t o P l a t e
I npu t
Ou tpu t

3 . 4 m m f d
3 . 8 m m f d

3 . 3 m m f d

Overall Length
M a x i m u m D i a m e t e r
B u l b
B a s e

41/8" max.
1%6
S T - 1 2 - D

6Prong Small Octal

/ /

P i n P i n # 5 — G r i d
Pin #6—No Connection
P i n # 7 — H e a t e r
Pin #8—Cathode

#1—No Connect ion
# 2 — H e a t e r
# 3 — P l a t e
#4—No Connect ion

P i n

P i n
P i n

K E Y

B O T T O M V I E W

C H A R A C T E R I S T I C S

(Ampl ifier—Class A)
v o l t s
v o l t s

2 5 0Plate Voltage
G r i d B i a s

Ampl ificat ion Factor
P l a t e R e s i s t a n c e
T r a n s c o n d u c t a n c e
P l a t e C u r r e n t

— 8
2 0

o h m s

[x mhos
m a .

7 7 0 0

2 6 0 0
9

5 1



V A C U U M T U B E D A T A

6 H 6

T W I N D I O D E

Coated Unipotential CathodeH e a t e r

a-c or d-c volts
a m p .

6 . 3Vol tage
C u r r e n t 0 . 3

Direct Interelectrode Capacitances

Plate #1 to Cathode #1
Plate #2 to Cathode #2
Plate #1 to Plate #2

3 . 0 m m f d
3 . 4 m m f d
0 . 0 5 m m f d m a x .

1%" max.
m a x .

M T - 8
S m a l l W a f e r O c t a l

O v e r a l l L e n g t h
M a x . D i a m e t e r

B u l b

B a s e
6 H 6

Pin #5 P la te #1
Pin #6 no connection
P in #7 Hea te r
P i n 8 C a t h o d e * 1

Pin #1 Shie ld
P in #2 Hea te r
P i n # 3 P l a t e # 2
P in #4 Cathode #2

K E Y

B O T T O M V I E W

R e c t i fi e r

Operating Conditions
A-C Vo l tage Per P la te
D-C Output Current

117 V, r.m.s. max.
4 m a . m a x .

5 2



V A C U U M T U B E D A T A

5 U 4 G

F U L L W A V E H I G H - V A C U U M R E C T I F I E R

5 . 0Fi lament Vol tage
F i l a m e n t C u r r e n t

V o l t s

Amps.3 . 0

O v e r a l l L e n g t h
M a x i m u m D i a m e t e r
B u l b

B a s e

5%e
2%6

S T - 1 6

5 P i n M e d i u m O c t a l5 U 4 G

Mounting Posit ion V e r t i c a l

P in #6—Pla te
P i n # 8 — F i l a m e n t

P i n #1—No Connect ion
# 2 — F i l a m e n t
# 4 _ P l a t e

P i n

P i n

1
K E Y

B O T T O M V I E W

F U L L W A V E R E C T I F I E R

m a x . v o l t s
m a x . m a .

1 5 5 0P e a k I n v e r s e Vo l t a g e
Peak Current per Plate 6 7 5

Typical Operation with Choke Input Filter

A-C Voltage per Plate
Input—Choke Inductance
D-C Output Current

5 5 0 m a x . v o l t s

m i n . h e n r i e s
m a x . m a .

3
2 2 5

5 3



V A C U U M T U B E D A T A 4 -

V R - 1 5 0 - 3 0

V O L T A G E R E G U L A T O R

Glow DischargeType
Maximum Overall Length
M a x i m u m D i a m e t e r

41/8
1%6

n

n

V R - 1 5 0 - 3 0
S T - 1 2

Sma l l She l l Oc ta l 6 -P in
B u l b
B a s e

P i n # 5 — A n o d e
P i n # 7 — J u m p e r
P i n 3 t 8 — N o C o n n e c t i o n

Pin j ffl—No Connect ion
P in #2—Cathode
P i n # 3 — J u m p e r

K E Y

B O T T O M V I E W

Operat ing Condit ions:

Start ing Supply-Voltage
Operating Voltage (approx.)

180 min. d-c vo l ts
d - c v o l t s

m i n . d - c m a .

^30 max. d-c ma.

*Sufficient resistance must always be used in series with the tube to limit the current through
i t t o 3 0 m a .

1 5 0

♦ *

Operat ing Current*

5 4



V A C U U M T U B E D A T A

9 0 2

2 " C A T H O D E R A Y T U B E

Coated Unipotential CathodeH e a t e r

V o l t a g e
C u r r e n t

Overall Length
M a x i m u m D i a m e t e r
B a s e

a - c o r d - c v o l t s

a m p s
7 y i 6 " ± % 6

21/16
m e d i u m s h e l l o c t a l

6 . 3

0 . 6
/ /

/ /

9 0 2

P i n # 5 G r i d
P i n # 6 D e fl . p i . # 3
P in #7 Hea te r
Pin #8 No Connect ion

P in #1 Anode #2 and
Defl. p i . #2 &4

P i n # 2 H e a t e r & C a t h o d e
P i n # 3 A n o d e # 1
P i n # 4 D e fl . p i . # 1

K E Y

B O T T O M V I E W

C H A R A C T E R I S T I C S

6 0 0 v o l t s
v o l t s

v o l t s
v o l t s m a x .

mw. /cm2 max.
m m . / v o l t

Plate Voltage
Anode #1 Voltage
Cut-Off Grid Voltage
Input Deflect ion Voltage
Screen Input Power
Deflect ion Sensi t iv i ty

(P la tes #1 &2)
Deflect ion Sensi t iv i ty

(P la tes #3 &4)
P a t t e r n C o l o r

S c r e e n P e r s i s t a n c e

4 0 0
1 5 01 0 0

■80 — 8 0

3 5 03 5 0
5 5

0 . 2 8 0 . 1 9

0.33 0 . 2 2 m m . / v o l t

G r e e n
M e d i u m

5 5



V I I A P P E N D I X ♦

Page No.

List of Major Units

Parts List by Symbol Designation

Table VII Spare Parts L ist by Symbol Desgnat ion

Ta b l e V I I I L i s t o f M a n u f a c t u r e r s

I l l u s t r a t i o n s

D r a w i n g s

T a b l e V

T a b l e V I

5 7

5 8

1 0 6

1 1 8

11 9

1 3 5

5 6



A P P E N D I X

T a b l e V

L IST OF MAJOR UNITS

S3Tnbol
Group

Mfgr. Type
Designation

U n i t

DesignationName of Major Unit

101- 1995 5 A - 2

201- 2995 5 B - 2

301- 3995 5 C - 2

401- 4995 5 D - 2

501- 5993 4 7 A - 2

T u n e r U n i t A

T u n e r U n i t B

O s c i l l a t o r U n i t

M i x e r U n i t

I -F Ampl ifier

Power Supply

C o m m u t a t o r

Audio Amplifier

M o n i t o r U n i t

A

B

C

D

E

6 0 1 - 6 9 9 4 0 9 R - 2 F

1 2 0 1 - 1 2 9 9 3 4 7 E - 2 G

7 0 1 - 7 9 9 2 6 R - 2 H

5 4 G - 2

8 2 S - 2

l O l T - 2

8 0 1 - 8 9 9 J

1 0 0 1 - 1 0 9 9 M e t e r P a n e l

C o n t r o l P a n e l

Miscellaneous Equipment

Oscilloscope Amp. &Motor Relay

Right Loop Assembly

Left Loop Assembly

K

9 0 1 - 9 9 9 L

1 3 0 1 - 1 3 9 9 M

1101-1199 3 4 7 B - 2 N
€

1 4 0 1 - 1 4 9 9 3 4 8 E - 3 P

1 5 0 1 - 1 5 9 9 3 4 8 E - 4 Q

5 7
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