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OFFICIAL RADIO SERVICE MANUAL
AIM

. . . Introduction .

IN
the preparation of this volume unusual care has been taken to supply all

information which will be of service to the radio technician and Service
Man in repairing radio receivers. Not only the latest sets, but a good many

older models which were not included in previous volumes of the OFFICIAL
RADIO SERVICE MANUAL will be found here.

It will be noted that there are numerous innovations included in this
book which were not covered in previous editions. For example, the socket
connections for all the tubes are included directly on the page with the circui:
to facilitate point-to-point testing and voltage measurements. Also, wherever
possible servicing hints are included directly with the diagram to aid the
Service Man in quickly locating the source of trouble.

As in the 1934 edition the page on which a circuit appears is indicated
by a Roman numeral following the page number. Thus page 196V indicates
the one -hundred and ninety-sixth page in the 1935 Manual. In preparing the
cumulative index to this book, great care has been taken to cross-index all
circuits so that a set of one manufacturer which is sold under another trade
number by a different concern can be identified. This has also been done for
a number of circuits which appeared in previous volumes and if you find

references in the index which do not correspond to the titles on the pages in
question (especially in volumes I to IV), this indicates that the set in question
is identical with the one appearing on that page. A careful notation of this
point will prevent apparent discrepancies in the index from being encountered.

y
At the back of the volume, some interesting service information such

as a complete tube chart; a list of intermediate frequencies for superheterodyne
receivers; the resistance values of voltage dividers for many commercial sets
and other tabulations are included. These sections of the Manual will be of
great service to the professional radio man.

-THE EDITORS.
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INDEX
1931, 1932, 1933, 1934 and 1935 Manuals

THIS INDEX includes material printed in the 1931, 1932, 1933 and 1934 Manuals, as
well as the present volume. To differentiate between the various volumes, a Roman nu-
meral follows the page number of each set listed. Thus the numeral I refers to the
1931 issue, II refers to the 1932 issue, etc. The small "s" following some of the

Roman numerals specifies that the particular page is in one of the supplements of the
1931 or 1932 Manuals.

A

A. C. DAYTON CO.

AC -63 79-I
AC -65 79-I
AC -66 78-I
XL -5 Battery ___...-_- 80-I
XL -10 Battery ...._......_..80A -Is
XL -20 Battery 77-I
XI, -25 Battery - 77-I
XI, --30 Battery - -77-1
XL -50 AC _____80B -Is
XL -60 Battery _..__......_..._80B -Is
XL -61 Battery .--- 78-I
XL -70 Battery 80A -Is
Navigator AC - 80-I

ACME ELECTRIC CO.

88 -Screen Grid _..--__ 81-I
81-I

ADVANCE ELECTRIC CO.

77 -..27-V
89 27-V
A Auto Receiver __._27-V
B Superheterodyne _.....-....28-V

28-V

AIR KING PRODS, Inc.

37-39 -29-V

Atlas .31-V

ALL-AMERICAN MOHAWK
CORP.

See also WurIltser Radio Co.

44 Battery ....................................84B -Is
60 AC -_.82-1
61 AC _82-162 AC ---....-____-82-I
65 AC ...__._ .......... _..___-82-I

66 AC 82-I
70 AC 83-1
73 AC

Sextette
Sextette

6 tube
-
... 352-111

& Duet 6. tube
......354 -III

F-9761 _45-V
F-9767 46-V
F-9775 _41-V

75 AC -83-1
77-6 tube A. C. --_-_-355-111 7 tube 110 V. D. C..._..356 -III F-9777 --41-V

F-9779 41-V
80 AC .82-1 P 41-V

P -32V _41-V83 AC 82-I
84 AC 82-1 ALLIED ENGINEERING P Battery 41-V
85 AC 82-1 INSTITUTE T 42-V
86 AC 82-I TJ

90 AC -60 Cycles Find -All Receiver 455A -He V
'W' 45-V

....-.....................83-1, 130-11, 131-11
90 AC -26 Cycles

130-11, 131-11 ALLIED RADIO CORP. AMERICAN IIOSCH96 AC .___._....._..___.__84-I, 131-11
115 battery -_-.......--353-III
115 Electric --..........................353-III
226-227 Mohawk ..._-......85-I
226-7 Contact Power Pack

A. S. -30-G. --- ----32-VF-9501 .---__--43-V
F-9503 -._-_-....-__.........43-V
F-9505 41-V

MAGNETO CORP.

See United American
F-9611 41-V Bosch Corp.

226-12 Contact Power
Pack -____......----_361-III

Al, A3 and A4 Constant
B Eliminator -____356-III

A8 B Eliminator ....--359-III

F-9525

F-9541

.....

-._42-V
AMERICAN TRANSFORM ER
COMPANY

A9 B Eliminator -359-III 33-VA10 Eliminator ...-__.360-111 F-9553 -
A10 Power Unit 360-111 2 AP Amplifier -....--.-.._-.._342-I
B-7 Lyric Battery F-9612 .34-V 21 D Hi- Power Box ..._342-I
B-9 Lyric Battery -358C-1s F-9613 -.........-----.--34-V 26 A Amplifier ..... ____334A -Is
C-6 Lyric AC -__ 136-11 F-9618 ABC Hi -Power Box _.....26-I
C-6 Lyric AC ----__343-111 F-9619 _35-V PF-524A Amplifier ...-145-II

F-9630 PF-260 Amplifier
"1)" AC 84A -Is F-9631 .36-V PF-281 Amplifier ........-144-II
DC Lyric --------____137-II F-9632 .- 36-V PP -250 Amplifier ....--144-II
DC -7 220 Volts ..-------_4M-Hs F-9633 ------------36-V Approved Audio Cir-
"H" AC 84B -Is F-9634 ----------___36-V cuits 334A -1s

F-9635 __-_-_____-_-_36-V De Luxe Recording Am-
"J" Lyric AC F-9640 ----------37-V plifier 143-11.134-11
"J" Junior F-9641 _.37-V Hum Reduction Chart -145 -II___-....-----37-V"K" AC- 138-11 F-9642 Pick Up Matching Cir-
"K" F-9643 ...

-37-V cuit _143-11....__..___._ -4K-Hs
"P" AC - -________139-II F-9644 Plate Supply Trans-

-.______-_-_-__37-V
.38-V

4L-IIs F-9645 former Connection 334B -Is
_____350-111 F-9650 ___-

38-V8-6 Lyric AC -____..........135-II F-9651 -__38-V3-7 Lyric AC _____133 -II F-9652
F-9663 AMRAD CORPORATIONS-8 Lyric AC ______......132 -II

S-10 358 -III __-----39-VF-9660
8-63 Lyric -______-__.....357-III F-9661 80 Battery ....._....___...._94-I
S-80 F-9662 39-V 81 AC Bell Canto Series_96-I_ -_4N-Hs
6 tube VA circuit ----351.-III - 39-VF-9663 82 Battery

-39-V
..... _ .... -94-1

83 Battery"W" 6 & 8 Tube AC_ -.82 -Is F-9664 --._39-V - _94-I
84 AC -IsAll Electric 1926 ---352-III F-9665

40-V
_96A

2364 Amplifier 95-1Chieftain Battery -----350-III F-9670 .------_40-V___.--___40-V
3475 Tuner 95-I
3500-1 Battery

Forte, Lorraine & Soverign
7 tube Battery ----355-III

F-9671
F-9672 _95-I

3500-2 BatteryKellogg Type -III F-9673 --.---_.- --40-V_354
Navajo Battery -HI F-9751 41-V 3730 Tuner _95-I_351
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PLEASE NOTE: A Roman numeral follows
entiate between the various volumes. Thus,
the 1932 issue, III to the 1933 issue, and V
lowing some of the Roman numerals specifies
plements to the 1931 or 1932 Manuals.

the page number of each set listed, to differ -
the numeral I refers to the 1931 issue, II to

to the present volume. The small "s" fol-
that the particular page is in one of the sup -

3590 Battery _______....----....95-I
7100 AC 309-111
7191 Power Unit...96-I, 293-111
AC 6 Neutrodyne 92-I
AC 6 Concerto Nocturne 92-I
AC 7 Neutrodyne

93-I. 96A-IIa
DC 6 Neutrodyne - 92-I
DC 7 Neutrodyne 93-I
S-522 Battery
S-733 Battery 95-1

49 Battery 99-1
50 Battery 103-I
52 AC _.._-______.101-I, 340-111
53 _4JJ-IIs, 4KK-IIs
55 AC 104-I, 306 -III, 342-111
55C AC - .104-1
55F Early Type AC.--160-II
55F Later Type AC --160-11
55FC Early Type AC .160-11
55FC Later Type AC 160-11
56 -101-I, 310 -III,

340 -III, 341411, 346411
57 ........__...._._101-I, 310 -III,

217
217D
228D _._
228F _

228Q
246
260 Third
260F
2,26
2.6
310
3;7
4..14

51-V
_ -- 152-11

25 -IV, 26 -IV
18 -IV, 19 -IV

38 -IV, 39-1V
Type 40-1V

40 -IV

52-V

54-V
-...._ ...... _ 56-V

AMY, ACEVES & KING, Inc. 340-, 341 -III, 346411
60 Early Type AC.--__167-II

426
427 -50-V

60 Later Type AC 437D
Riser Circuit for Multi - 162 -II, 342-111 427Q ..- 54-V

coupler installation _295 -II 60C Early Type AC ......167 -II 448
60C Later Type AC- ..162 -II 469 Second Type 42 -IV
60C Third Type AC. -__328-I 469I'

-1
- -.42 IV

ANSLEY RADIO LAB. 61 Early Type DC .....-161-II
61 Later Type DC ._..........161 -II

4691; 4 -if; 45 -IV,
46 -IV, 47-1V

61C Early Model DC ......161-H 469Q 44 IV
DC Electric 146-11
MD -1 146-11
Model V1 46-V

61C Later Model DC__161-II
66 AC 163-11
67 Early Type Battery 162-11
67 Later Type Battery_163-II

480 -

510

45 -IV, 46 -IV, 47 -IV
-48-1V

49 -IV, 50 -IV, 51 -IV
63-V

67C Early Type Battery 626 33 -IV
162-11 625Q -48-V

APPARATUS DESIGN CO. 67C. Later Type Battery 534 57-V
163 -II 555 Second Type 52 -IV

Confidence Radio Tube
Tester 47-V 70 DC 312-111

163-111

558
568D

53 -IV
43 -IV

464V, 46-1V, 47 -IV
80F _ 153-11
81 Auto Set 150-11

558Q 44 -IV,
46 -IV, 46 -IV, 47 -IV

ARGUS RADIO CORP. 81B_.._..._ 150 -II 567 23 -IV
81C 567F 23 -IV
82 AC -151-II 612 _544V, 60-1V
82D DC 152-11 627 55 -IVB-195 326-I
82Q 19 -IV 665 56-V
83 AC -__15341, 327-111 666 _59-V

ATWATER KENT MFG. CO. 83F 667 -50-V
84 Early Type AC____149-II 667D _61-V
94 Later Type AC -____155-II 708 -60-V

19 No. 4880 Battery 84D DC -..152-II 711 - 61-V
20 No. 4640 Battery ............97-I 756 62-V
20 Compact Battery ___..97-1 84Q Battery 154-11 756B - 62-V
20 Compact No. 7960_196P -Is
21 No. 7780 Battery ...........98-1

85 AC _--.............156-1I, 327 -III
85F

788 _____.___
8b8

..... _-63-V
60-V30 Battery ---_-__ __99-I 85Q Battery - -_._157-1I 808A 647V

32 Battery 86 _-20-IV 812 -57-IV, 60 -IV
33 Battery 86F 816 -65-V
36 ____.---_ ... ___99-I, 342-111 87 AC 158-I1 926 _66-V36 AC ------.98-I, 340 -III 87D -IV, 22 -IV 936 66-V_21

89 AC .........--.-..........--....__-159-II
89F -159-11

37 AC ---100-I, 306-111,
310-111, 340411, 346-111 "D-2" DC

89P AC 159-1137C .... - .........100-I, 306-111 "F" AC 166-11
310-111, 340 -III, 346-111 "H-1" AC 66-V

37F 306-111.
310 -III, 340 -III, 346-11I 91 ----__-______.__-_____24-IV "L-1" AC 165-11

38 AC 340-111, 346 -III 91B 24-W L-2" _57 -IV
40 AC ---101-I, 310411, "P" AC 166-11

340 -III, 341 -III, 346-111
40F --__101-I, 310-111,

340-111, 341 -III, 346 -HI
41 Battery .... 102-I
41 DC -298-11I, 302411, 306-111
41 Second Type Power

Unit --................--- 103-I
41 Third Type Power

Unit 103-1
42 AC_101-I, 340 -III, 34441I
42F --.101-I, 340411, 344 -III
43 AC -102-I, 4J.T4Is, 4KK-IIs
44 AC -101-I, 340 -III, 344-111
44F _____101-I, 340-111, 344411
45 -.............101-I, 340 -III, 344-111
44 Second Type Power

Unit -103-I
46 ---_-4JJ-IIs, 4KK-IIs
47 --.........-4J3-IIs, 4KK-IIs
48 Battery _...99-I

92
92F ---- __--- --__----26-IV
93 S. W. Converter ---.27-1V

..28 -IV
94F ------_____---28-IV
96 Third Type ____29 -IV
96F 30 -IV99 Third Type --31-IV
99F ..__.....__.._..31-1V
99P
155 Third Type -----32-IV
165 33 -IV
166Q _____._____-___....--48-V

185A 49-V
188 Second Type -- -34-IV,

36 -IV, 36 -TV, 37 -IV
188F Second Type --344V.

35 -IV, 36 -IV, 37-1V

"Q-2" Battery
Output Measuring Cir-

cuit ________---58-IV, 59 -IV
Electric Valves of Con-

densers and esistors
1924-1932 inclusive -168A -

168X -Hs

AUD1OLA RADIO

9T 45 Super -Het 1931 175-11
9T Pentode Super -Het

1931 - ---17241
10T Super -Het 171-11
1336___....».__....__........_.._...._.....362 -III
1339 -363-111
131'5 170-11

23S8 -_ 70-V
2388Q 71-V
23810 71-V
23312 71-V
23T5 - 368-111
23T5 SW 364-111
31 170-H, 140 -A -Hs
32811 367-111
33A6 Auto .... 73-V
33S5 73-V
3336 Auto 72-V
3336E
33S7
3388-32V - .68-V
33810

69-V
53 -. ..69-V
346 _- 76-V
347
Audiola Junior ...... ___329 -III
Junior 6 Tube AC --...169-11
Super -Het, 8 Tube AC

176-11, 140B -Is
SW Chassis 368-111

AUTOCRAT RADIO CO.

56A 7', -VS_._........._ 7h-`.

AUTOMATIC RADIO CO.

P25 176B-1Is
P34 .-.....--......... 176D -11s
P35 _____________-_176D-IIe
44 176F -11s
C45, V45 -........-......---176F-Hs
C46, V46 _ _ ...... ___.176F-Ils
Tom Thumb Auto Radio
Tom Thumb Midget

17611-lIe
Tom Thumb Portable... -..340-I

AZTEC RADIO COMPANY

5 Tube Pentode 177-11

B

NATHANIAL BALDWIN CO.

80

CO. BALKEIT RADIO CO.

4T31RF 168.11
4'1'32

6S 76-V
6M 76-V
6T-31 Pentode _.-..---168-II
GT-Jr. No. 2......-----70-V
8T Super -Het 173-11

.324-I

38 ___________________-.__-80-V
41A -81-V
42E _82-V
42G -V
46 _-.83-V
48 84-V
52-I 85-V
55 ,86-V
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TUNGSM -

BL:ES

This plan makes you a partner
in a profitable tube business

The Tung -Sol time -tested Consignment Plan provides powerful protection
plus proven practicability.

The money making value and stability of the Tung -Sol Consignment Plan
is acknowledged by more than 9,000 satisfied Retail partners who are mem-
bers of the Tung -Sol family today.

Highlights of the Tung -Sol Proven Protection Plan

1

2

Write in

It insures the full profit merited by merchants who build business on the
firm foundation of quality merchandise.

It insures protection from cut-throat competition. Tung -Sol dealers and
service men are not called on to explain radio tube price variations to
their customers.

3

4
5

It insures elbow -room for all by selling only to selected
retailers.

It protects against loss due to price declines and
obsolescence.

It insures an adequate stock without investment.

The backbone of the Tung -Sol business is the determina-
tion to build only the best tubes that can be made.

The best possible product offering the best possible per-
formance and sold by the best possible retail partners-
that is the whole story of Tung -Sol success.

AT ONCE FOR FULL DETAILS OF THE TUNG-SOL PLAN
AND THE NAME OF THE WHOLESALE AGENT NEAREST TO YOU

TUNG-SOL
TUNG-SOL RADIO TUBES INC., NEWARK, N. J.

Atlanta Boston Charlotte Cleveland Chicago Dallas Detroit Kansas City Los Anyeles New York
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PLEASE NOTE: A Roman numeral follows
entiate between the various volumes. Thus,
the 1932 issue, III to the 1933 issue, and V
lowing some of the Roman numerals specifies
plements to the 1931 or 1952 Manuals.

59 87-V
69 .88-V
100 .89-V

-90-V
D-5 ______________------91-V

.92-V
KP -370-III
L7, LC7 178A -11s
L8 -369-111

._371-II1
S. G. 6 Midget .......-........178B-11s
Legion

BALKITE

See Fan/dell

BEEDE ELECTRICAL
INSTRUMENT CORP.

Preston Model 1931 440-11

BELMONT RADIO
CORPORATION

40 _____-_-178-11. 182A-IIs
40A -__.___ ...... ____94- V
41A 94-V

-94-V
46 _- 179-11
47 182A -11s
48 182A-1Is

-180-11
50A . 182B -11s
60B 182C -11s
50C -.--_____ 182D -11s
63 95-V
60 182E -11s, 182F-1Is
65 -__________-_________181 -I I
66 _-___.____ --_181-1I

110 _182G -11s
420 96-V
425
430 .... _____98-V430 -- 98-V
440 99-V
625 -
540
550
560
575
625
640
650
660
670
670A

-100-V
---101-V
..-4HA-IIs

-..-.-102-V
___________

104-V
.105-V
106-V
107-V
107-V
108-V

750 109-V
775 110-V
1050

BOND RADIO CO.

6TA 112-V
33 112-V
34 112-V

BRANDES PRODUCTS CORP.

B-10 ..198A-1Is
B-11 178-11
B-12

B-15 198A-IIs
B-16 198A-Ils
K-24 189-11
K-38 - -190-11
K-42
K-48 -61-1V
K-60 193-11
K-62 193-11
K-70 .194-11K-72 _ _194-11
K-72 194-11
K-80 195-11
K-82 195-11
K-90 19C-11
K-92 -19G-11
K-110 113-V
IC -112 ____-- 113-V
K-114 _______- 114-VK-120 _ --..113-V
K-130 ..__..._116-V
K-132 115-V
K-133 D. C... 116-V
K-143 D. C. 116-V
6 Tube AC 185-11

4,7 Tube AC -183 -II, 184-11
Tube Power Pack &

Audio Amplifier 117-V
26 _ ..... _ 188 -II
"B" Power Unit-- _197-11
Columbia Electric Pho-

nograph --- 197-II
Columbia C-5 - 198-11
Columbia 950 - 198-11

BREMER - TULLY
MFG. CO.

6-40 Receiver
6-40 Power Unit ........-106-1
7-70 -I
7-71 -I
8-20A -___-107-I
8-21A ____-_-______-_---107-I
81 .110A -Is
82 ---__-_-_110A-Is
820A ____-______297-111, 346411
S-81 110B -Is, 110C-18
S-81 11013-1s, 110C -Is
S-82 110B -1s, 110C -Is
Counterphase, 6 --- 106-1
Counterphase, 8 _............-......106-I

BROWNING DRAKE CORP.

20 _....--376-111, 4M114-1Is
MB- 80 108A -Is
34 350-I
36 350-I
38 - 350-I
40 373-111,
54 374 -II
69 108B -Is
70 108B -Is
71 - -_________108B-Is
80 _375 -III, 400-11s
100 372411,
JR 372 -III. 4PP-II8
4 Tube Battery .....---108C-Is

BRUNSWICK-BALKE-
COLLENDER CO.

3 267-I10 ----267-I, 204-11
11 _203 -II
12 -.203-11
14 AC Receiver _202 -II

the page number of each set listed, to differ -
the numeral I refers to the 193'1 issue, II to

to the present volume. The small "s" fol-
that the particular page is in one of the sup!

14 Power Unit -109-I, 201-11 BUSH AND LANE
14 DC Receiver 206-11 PIANO CO.
15 Battery 205-11
16 203-11
21 AC Receiver . _202 -II 10 De Luxe - _111
21 Power Unit _109-1, 201-11 12 Screen Grid 111-I
21 DC Receiver --206-II
31 DC Receiver -206-II
31 Combination Pana-

trope 110=1
N-1102 -199-II
RPA-1A ___ -265-I
RPA-4 _265-I
RPA-5 (AP -952) ............200-11

BRUNSWICK RADIO CORP.
(Wilco Radio Co.)

10 A. C. -.---__---_...333-III
14 295-111, 323-111
16 _315-111

321-111, 328411, 110J -Is
17 207-11
21 ........_-_295 -III, 323-111
22 312411,

315-111, 316411, 319-111,
321-111, 110J -In

24 207-11
25 207-11
31 ._._._.....__312 -III, 323-111
31 A. C. - --.._...-_-320-III
2KRO -110H-Is
2KR6 110H -Is
3KR8 _______---_110E-Is
3KRO ___-____-__110H-Is
3NC8 110E -Is
3NW8 --_-_____110-Is
5KR 110H -Is
5KR6 -
5KRO
33_155N0-_ ..-__110D -Is

-110K-Is
DC -15 _---... 110L -Is
R-1 ----- -110J-Is
S -142
S -21
S-31
SPU-X-60
SPU-X-341
SPU-X-355 -
SPU-X-900
SPU-X-901
SPU-X-902 .....

X-882 Chassis
X-1101 Chassis
X-1103 Chassis
X-1104 Chassis

_....__110G -Is
-110G-Is

_110E -Is
_ _ _-110D-Is

_110D -Is
110I -Is

__110E -Is
_-110D-Is
___110E -Is

110J -Is

BUCKINGHAM RADIO
CORP.

Model 80 -348-1

BUD MFG. CO.

C

CANADIAN MARCONI CO.
10 De L.uxe -_-____ I11-1
lz Screed Grid - L11-1
19 DC 2,0-1
AU Chassis 363-1
..0 Power Unit _363-1
11 Chassis -__._
z1 Power Unit
11 Chassis -.366-1
12 Power Unit 367-1
43 Chassis _._ 3681
23 Power Unit 369-1
26 379411
26 SW 379-1.11
26 SW & 27 SW con-

verter units 380-II1
27 SW receiver

38.1 -III, 382-111
28 373-1
29 373-1
31-31 SW 383-111
31 SW converter 384-111
32 386 -Ill
32B _..._....._........___214E, 214M -11s
33 214E, 214M -11s
33AW .......214E, 214M -11s
34 214E, 214M-1ls
36 ....-____214E, 214M -11s
36
37
70
80
89
90
99
110 379-I
120 380-I
III 370E -1s
IV 370E -Is
V 370C -Is
VI 370E -Is
VII 370C -Is
VIII 370E -Is
IX 370E -1s
X Tuner 370A -1s
X Power Unit - 370E -Is
XI 370B -Is
XII Tuner 370B -Is
XII Power Unit 370D -Is
XIII 370A -Is
XIII Power Unit 370D -Is
XIV DC 360-I
XV 361-1
XVI Tuner 361-I
XVI Power Unit 361-I
XVII 361-I
XVIII __.381-I

_214E, 214M-l1s
_214E, 214M-1ls

374 I
376-I
376-1
377-1
378-I

Control Panel ......208 -II CANADIAN RADIO CORP.

BULOVA CLOCK COMPANY

M501 .377-111
M701 ....377-II1
C761

506 118-V
507 119-V
608 120-V
511 121-V
513C 122-V
21313 123-V
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You Can't

Hear Noise,

Because It

indivraviEssETED isn't There

ELECTRAD Perfects
a QUIET Replacement
VOLUME CONTROL

Built on a Radically New
Engineering Principle

FOR the first time, absolute quiet, smooth, positive con-
trol of radio volume is accomplished.

Electrad's new I 6 -feature Volume Control is GUAR-
ANTEED QUIET-and its quietness and smoothness
increase with use.

A radically improved engineering principle assures
even distribution of current around the flat outer rim
of a Bakelite ring, over which gently glides a floating
contact of special alloy, tracking perfectly with the
baked -on resistance element.

The molded Bakelite case with metal end cover pro-
jects, when mounted, only 1/2 inch back of panel.
Loosening a single screw removes the end cover and

The shaft is extra long aluminum. Cuts

a new -type power switch (approved by
underwriters) may be instantly attached.

RESISTOReasily-saves time. All standard values
available.

For Special FREE Descriptive
Folder, or Complete 1935 Resistor
Catalog, Write Dept. ORS -35.

Contact glides over resistance
element in straight path.

Standard Replacement Volume
Control with power -switch

attached.
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PLEASE NOTE: A Roman numeral follows
entiate between the various volumes. Thus,
the 1932 issue, III to the 1933 issue, and V
lowing -some of the Roman numerals specifies
plements to the 1931 or 1932 Manuals.

CANADIAN WESTINGHOUSE CENTRAL RADIO LAB.
CO., Ltd.

18 Power Unit ......._......372-I
28 ....... 373-1
29 373-1
53 62 -IV, 63 -IV
54 124-V
55 371-I
61 400 -III
64 125-V
69 373-I
70 374-1
71 ..410 -III
73 126-V
80 375-I
81 410-111
82 64 -IV, 65 -IV
83 -127-V
89 376-1
90 377-I
99 _ 378-I
101 416-111
102 66 -IV, 67 -IV

104 __129-V
110 379-1
112 SW Converter _...._ 68 -IV
120 380-I
122 69-1V, 70 -IV, 71 -IV
122A 130-V
534 124-V
634 125-V
801 433-111
A-94 131-V
B-83 _ 132-V
13-103 133-V
W55A 371-1
W57 371-I
W58 371-I
W60 371-I
Service Oscillator No-.

H25405 388-111
Universal Tube Tester 386-III
6 Tube AC, 1928 Model

372-I

CAPEHART CORP.

28GB Orchestrope 350-I
120 ........ 440-I1
140 441-111
181 442-111
181'/ 442-111
200, 300 Phono Radio...4HB-IIs
400 350C -1s, 350D -1s
400B Series 134-V
401 3500-1s. 350D -Is
402 350C -Is. 350D -Is
CK 135-V
Standard Amplifier 136-V

( t [VIPER GENEMOTOR
( mtc.

Directions for installing
Genemotor 72 -IV
1135A 137-V1180A_.....137 -V
1235A -I .137-V
1280A 137-V
2635 137-V
2680A 137-V
4635A .137-V
4680A .137-V

Volume Control Re-
placement Data, 537-544-I1

CLEARTONE RADIO CORP.

60 Goldcrest 112-I
70 Clearodyne ...---. 113-I
80 112-1100 Cleartone -____113-I
110 Compabt 114-I
112 114-1

COLONIAL RADIO CORP.

16 Battery - 116B -1s
31 AC - ......115-I, 299-111
31 DC ...116-1, 300-111. 340-111
32 AC -117-1, 302411, 304-11

308411, 313411, 317 -III,
318411, 320-111

32 D.C. ._._ 302 -III, 308-111,
313411, 317-111, 320-111

33 ....-309411, 139-111, 321-111
33 A.C....330-I, 307-111, 314-111
34 .... ..... _319 -III, 321-111
36 314-111
47 327-111
56 ._. 138-V62 _ -139-V

106B Power Supply 140-V
128B 141-V
136 . 142-V

143-V164 -____ 144-V
164B 144 -V
182 145-V
250 146-V
250 AC 147-V
250 AC Extended Range

148-V
250 AC -DC Extended

Range -149-V
279 146-V
279 AC 147-V
300
300 AC 147-V
300 AC Extended Range 148-V
300 At -DC Extended

Range 149-V
301 146-V
301 AC -147-V
400 150-V
600 - 146-V
501 AC -162-V
501 151-V
600 . ...... 163-V
600A 153-V
601 . 154-V
602 155-V
650 156-V
700 .157-V
700 AC
701 157-V
701 AC ._........._....158-V
702 157-V
702 AC 158-V
C-399 162-V
C -495_.._.........._..._._._ 163-V
C-595 159-V
C-695 160-V
C-995 ...161-V
T-345 162-V
T-397 163-V
1560 138-V
1662 138-V

the page number of each set listed, to differ -
the numeral I refers to the 1931 issue, II to
to the present volume. The small "s" fol-
that the particular page is in one of the sup -

1564 ___._._ ..... _138-V
1580 _139-V
1682 139-V
1584 .__......_..139-V
1586 139-V
Colonial D. C. 306

COLUMBIA PHONO
RADIO CORP.

300 Phonograph ....-_-120-I
900 Phonograph ___-_-122-1
901 Phonograph ......----122-1
902 Phonograph .121-1
930 Phonograph 120-I
931 Phonograph --120-I
950 Combination -121-1
980 Combination __....._..._124-1
980 Power Pack 123-11
C-1 6 Tubes 60 Cycles...118-I
C-2 7 Tubes 60 Cycles._118-I
C-3 6 Tubes 25 Cycles -118-I
C-4 7 Tubes 25 Cycles -1194
C -b -.119-1
C-6 6 Tube DC 123-1
C-7 6 Tube DC 123-I
C-25-31 ___209-11
C-25-32 209-11
C-25-33
C-25-34
C-31 209-11
C-32 -209-11

C-34 ---- 208-11
C -80-A 210E -He
C -80-B 210E -Hs
C -90-A, C -90-B ------.210C-Hs
C-100 536-11
C-120 B Chassis _....._._.._ 164-V
C-800 210D -Hs

COLUMBIA RADIO CO.

AC -5 166-V
Screen Grid 8, 118B -Is, 125-1

CONSOLIDATED
INDUSTRIES PRODUCTS,
Ltd.

See also De Forest-Crosley
Ltd.

514 ....._ 166-V
608 -A -B -C -D _______ .....
608-G

76-1V
840 167-V

853 167-V
855 __. ___77 -IV
885B -__ 77-1V
902 -A -F -B _168-V
905 78 -IV
907 79 -IV

CONSOLIDATED RADIO
MFG. CO.

See Mission Bell Radio
Co.. Inc.

CONTINENTAL RADIO
CORP.

(Star Raider Radio Service)
(Radio Service Engineers)

(Slagle Radio Co.)
11 Tube Model .._ -__129-1
29-A with 171-L ___126-1
29-A with 250-L _........_...._127-I
29-B with 171-L _126-1
29-B with 250-L _.127-I
29C with 171-L . 127-1
29-C with 250-L 128-I
29-D with 250 -L._....__..... 128 -I
29 Series Circuit Data, 128-I
R-25 169-V
R-30
RI' -40 169-V
Model Nine
Tam Luner 170-V

S. H. COUCH CO., Inc.
(See also Sampson

Electric Co.
410 .171-V
430 ...171-V
435 .173-V
470 -_-
475 172-V
480 -173-V
485 173-V
Mik-2 174-V
Mik-3 174-V

174-V

MOSLEY RADIO CORP.

3B 131-1
3C 131-I
3R3 .131-I
4-29 _132-1
5-38 ..............131-I
6-60 _ . . ................ _______ 139-I
6-85 ._139-I
6V2 .175-V
7 444-111
7-1 451-111
7-2 -451-III
10 .176-V

21 210-11
22 210-11
26 138D -Is
r.7 .......... ...445411
28 445-111
28 Series B 212;11
30S ._132-I
31S 132-I
33S 132-I
34S 132-I
38 177-V
40S 132-I, 133-I
41 139-I
41A 139-I
41S .132-I, 133-I
42 _139-1
42S 132-I, 133-I
47 210A, B -11s
51 131-I
53 354-1
64 354-1
55 ...138C -Is
56 138C -Is

T
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You too can profit as others

are doing
Pkaveyfts'ing

..1-kelps
Build

00. Pvokits`.

SYLVANIA'S SALES HELPS BRING IN NEW
CUSTOMERS MAKE OLD CUSTOMERS
BETTER PLEASED

 Smart dealers and service men do not
wait for customers. They act! They pick
crack dealer advertising helps, put them
to work ... get out and scramble for the
extra dollar's worth of business. They
have a keen eye for added profits, and
they usually succeed. Send for this free
folder today. It describes a long list of
free and inexpensive sales and service
helps, worked out for you by Sylvania.
Many dealers have seen a startling increase
in business come as a result of their use.

Factories:
SALEM, MASS.
EMPORIUM, PA.
ST. MARYS, PA.
CLIFTON, N. J.

91
©'934 H.S.C.

Warehouse Stocks in:
Portland, Ore., Atlanta, G eorgia,
Philadelphia, Pa., Salem, Mass.,
Denver, Col., Los Angeles, Cal.,

New York, N. Y.

Attractive consumer folders to build busi-
ness...radio logs...mats for newspaper ads
that sell...tube stickers...snappy direct by
mail post cards...metal outdoor signs...
base diagram charts...short cuts in servic-
ing...valuable information on the auto
radio field-and many other sales and
technical helps that will prove their
efficiency on your next profit and loss state-
ment. Write today and learn how you too
can make more profit through Sylvania-
the real profit tube line.

INVEST 3c ON THIS COUPON NOW!

HYGRADE SYLVANIA CORPORATION 11-15
EMPORIUM, PA.

Gentlemen: Please send me your free folder
describing Sylvania's Sales and Service Helps for Dealers
and Service Men.

Name

Firm Name

Address

City.. State
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57 354-1
58 138A -Is
69 138D -Is
608 134-I
61S 134-I
625 134-I
638 _134-1

1380-1
77 213-11, 138F -Is
77-1 138A -1s
77A, 77B, 77L 138F -Is
82S 132-I, 133-1
84 -138F-Ip
84C, 84D
90 80 -IV
91, - 138 -Is, 80 -IV
92
92 Battery ...212 -II
92 Series B 212-11
95, 96 Auto 214B -11s
98 .....178-V
99 179-V
102 ..... .......... ..._180-V
104 Power Unit ...........---213-1I
104R Power Unit 213-11
106 Power Unit 213-11
105R Power Unit 213-11
106 Power Unit _-_-_- 213-11
120 _.138E -I0
121 Series A 445-111
121 Series B 212-11
121-1 Series B 212-11
122 _ ........ .......... 214-11, 215-11
123 . 214-11, 215-11
124 ..215-1I, 342-111
124-1 ...81 -IV, 82-1V
125 _.._..._._ .......................... ..... 444-111
126 446-111
126-1 446-111
127 448-111
128 .....447-111
129, 129-1 .83 -IV
130-1 181-V
131 447-111
132 ....85-1V
132-1 8b -V

134 434-1 ----87-IV
135
136-1 90-1V
137 91-1V
141 92 -IV
143
146-146-1 ..... 94 -IV
147 96 -IV
148 96 -IV
150 97-1V
154 -98-IV
155 -.99-IV
166 99 -IV
156 100 -IV
157
158 102-1V
159 _...._ _...».._.........._..._ _1b3 -V
160 -103-IV
163 -104-1V
164 114-V
166
167 136-V
168 137-V
169
170 139-V
171 _--.190-V
172
173 192-V
173-5 _192-V
174 193-V
175 194-V
176 ...195-V
178 196-V
179 - 197-V
180 .198-V
182 ...199-V

287 Speaker -... ... -215-II
297 Speaker _ ......215 -II
305-J Speaker _.._......._ _.._215 -II
306-J Speaker _.- ..... --_215-11
306-M Speaker .......__...__.216 -II
401 ...._....._...._.._...133-I
401A ____ ..... --._._-..-140-I

602 AC . _-_210-II, 140-I
608 -_____ _-_133-,1
609_.__._-..----..137-I, 306-111
610 -137-I, 306-111
704 -.....137-I
704A ....134-I
704B 136-I
705 ---_-_-_-__211-II, 136A -Is
706 _.136-I
804 -...136-Is, 137-I
AC -7 - ..... -130-I_-__-_

V -..131-1
131-I

X.T _
XL 210 -II
Buddy ______-____1404, 333-111
Chum _-_____-__140-I, 333-111
Roamio -_- 211-11
Showbox 299-111,

.128-111, 342-111
Showchest ...__ 299-111

D

HAVEN RADIO CO.

the page number of each set listed, to differ -
the numeral I refers to the 1931 issue, II to
to the present volume. The small "s" fol-
that the particular p'age is in one of the sup -

740B 398-1
741 399-1
742 400-1

....401-I
750 386-1
750 Motor Board -----402-1
762 403-I

800 387-I
810 _387-1
810 Motor Board ---388-I
8100 -405-I
8100 Motor Board ----406-I
902 Chassis -Models A,

B & F 218A, 218F -11s
DC -5 ___381-1
C-6 _381-1
Bondbox Jr. 382-I
Balmoral ---______-_- 382 -I
Barcarolle ......... _.-.._-._ 383-I
Berwick 382-I, 384-I
Concerto 384-I

Etude 384-I
Etude Power Unit ......_...._.383-I
Hastings 381-I, 383-I
Hastings Power Unit _....382-I
Minuet -.-..--_383-I
Nocturne _384-1
Opera_........._....___....384-I
Serenata 344-111
Sonata 3844
Symphony 383-I, 384-I
Warwick 381-I
Windsor

DE FOREST RADIO
COMPANY

F-5
Brass Note Circuit.-...-.136E-Is 0-17

DAY -FAN ELECTRIC CO.

See also G I Motors
Radio Corp.

A-6003 -- --216-II
5050 _____ - 216-11
5066 _____ _____217 -II

217-11
5072 218-11
5091 218-11

DE FOREST MOSLEY, Ltd.
See also Consolidated

Industries Products, Ltd.

400
402
403
410
410
420
500
601

.389-1
.385-I

Motor Board
385-I

_452 -III
452-111

603 .392-1
605 _392-1
700 388-1, 393-I
701 394-I
702 - 395-1
705 396-I
707 397-I
740 386-I

DELCO APPLIANCE CORP.

RA -3 288A -11s, 244-11
RB-B & RA -B 2V 466-111
RB-1 & RC -1 110 V. A. C.

469 -III
RB-3 238A -11s, 244-11
RC -3 283A-I1s, 244-11
3002 219-11
Automobile Set ......134-I
Police Set 76A -Is

DELCO RADIO CORP.
See tutted Motors

DELTA MFG. CO.

Class "B" Audio Am-
plifier 200-V

DETROLA RADIO CORP.

4 Tube Standard ____201-V
Roadmaster 510D-1Is

DE WALD
See Pierce-Airo

E

EARL RADIO CORP.

See Chas. Freshman Cu., Inc.

ECHOPHONE

MFG. CO.

RADIO

40
60

-266-II

80
_227-il

924-11
90 228-11
1731 202-V
1734 203-V
1734A 203-V
1800 203-V
7110 204-V
7114 905-V
7124 906-V
7126 207-V
7127
F

...207-V
225-11

S-3 220-11
5-3 Improved ._.... 221-11
S-4 ........ ______. 222 -11
S-5 223-11

THOMAS A. EDISON, Inc.

See Splitdorf Electric
Mfg. Co.

C-1 142-1
C-2 _142-I, 143-I
C-4 141-I
R-1 142-I
RT-1 143-I
R-2 ..... 143-I
R-4 AC -_____________141-I
R-4 DC 140D -Is
R-6 AC 141-I
R-5 DC 140D -Is
R-6 ...140B -Is, 140C -Is
11-7 ----140B-Is, 140C -Is

ELECTRAD, Inc.

250 Amplifier 358B -Is
250 Push Pull 368B -1s
A-250 208-V
B-235 Tuner 299-11
B-246 Amplifier ____229 -II
C-260 _208-V
D-250 Amplifier 230-11
D-450 _209-V
E-250 Amplifier 230-11
E-450 ___.....209-V
Loftin -White Circuit ----63-I
Replacement Resistor

Information ..._545 to 547-11

ELECTRIC SPEC.
EXPORT CO.

R-502 _ Balkeit 59
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AND NOW! $12 CONDENSER
ANALYZER ADDED TO SUPREME 85
"NEONIZED" TUBE TESTER AT No
EXTRA COST

SHORTS and leakages in capacitors have been re-
sponsible for many a kick -back on repair jobs which
apparently checked 100r/r when they left your lab.

Baffling faults in Automatic Volume Control circuits
that finally caused a trip of the set back to the factory,
or the replacement of every capacitor in the circuit,
have had the root of their trouble in capacitor leak-
ages that not even a high -range ohmmeter could detect.
Knowing this, alert radiomen are now awake to the fact
that a 100c/, job of modern servicing must include a
complete condenser (or capacitor) analysis.

And Supreme-the organization of practical radio
servicemen and engineers-- now gives it to you. Includes
it as a still further distinction to the most distinguished
tube tester in radio service work. Think of it, a $12.00
condenser analyzing equipment is now incorporated as
standard design in SUPREME 85 "NEONIZED" TUBE
TESTER. Without a penny of extra cost!

Now that famous, unerring Neon light provides
analysis of capacitors as well as of tubes. Positive de-
tection of leakages, shorts, opens. Every desired test of
any capacitor, regardless of size.

And every serviceman can well afford to modernize
with the SUPREME 85. Not only because it is low in
first cost, but particularly because it soon returns first
cost and plenty more besides, and because it puts your
service on a 1935 plane, giving you a 3 in I Tester,
namely (I) TUBE TESTER; (2) TUBE LEAKAGE TESTER;
(3) CONDENSER ANALYZER ... at the price of one.

As part of its service to Supreme owners, and realiza-
ing that its own reputation is built on the reputation
of the users of its instruments for a progressive service,
SUPREME makes this high class condenser analyzer
equipment available to present owners of Model 85 at
nominal cost. Write for information.

Saltville, Va., Nov. 16, 1934

SUPREME INSTRUMENTS CORPORATION,
Greenwood, Miss.
Gentlemen:

I would like to say just what I told an important
customer the other day. This customer being quite
a radio man himself had fully realized the joy of
radio and had purchased a Stromberg Carlson
Telektor outfit with a Capehart Automatic Phono.
The receiver had been performing beautifully until
recently when there was a hum setup in the set.
I was called on to service this receiver and to my
dissatisfaction I did not find this trouble. However,
I advised my customer that I had some new testing
equipment coming and would make another check-
up. He agreed to wait and here is where SUPREME
came in. The first thing I did was to recheck the
tubes. The fourth tube checked, made my heart
leap. The Neon light lit up oh so beautiful. I then
noticed the button to see what part of the tube
was shorted and found the filament shorted to the
cathode. I could easily see the hum trouble then.
And a new 27 installed corrected the trouble. My
remark to the customer was, that I believe I would
send Supreme Company another $25.00 as the in-
strument was worth a lot more than it cost.

Supreme has helped the serviceman, and the
serviceman should be glad to help Supreme. You
may count on our shop being a fully Supreme
booster. We contemplate ordering another DeLuxe
333 within the next few days.

Very truly yours,
E. R. Arnold

RADIO SERVICE SHOP

MANY THANKS MR. ARNOLD
NEVER MIND THE "EXTRA $25"

DEALERS NET CASH

WHOLESALE PRICE $39"
"The Neon Light Lit Up,
Oh, So Beautiful - - - -
I Could Easily See The
Hum Trouble Then."

Actual experience of radio men is the soundest evidence of the new paths
in service accuracy blazed by the SUPREME "NEONIZED- 85 TUBE TESTER.
Witness the letter herewith from Mr. E. R. Arnold. Typical of untold others. Buy
the tube tester that gives you most in satisfied customers .. . at no extra cost.

Ask your jobber for a demonstration
of this most outstanding tube tester
in radio service work and other Sup-
reme instruments. Send accompanying
coupon for complete 1935 Catalog.

SUPREME
Model No. 35
Tube Tester

SUPREME Model
No. 333-Standard
Radio Analyzer

SUPREME Model
No. 333-DeLuxe
Radio Analyzer

$29.95

$29.95

$39.95

SUPREME INSTRUMENTS CORP.,
516 Supreme Bldg.,
Greenwood, Miss.

Please send complete detailed catalog
1935 Supreme instruments:

Name

Address

City State

Jobber Preference
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ELECTRICAL RESEARCH
LABORATORIES, Inc.

224 142A -Is
225 ____..- ...... 14213-1s
248 Revised -- 23141
250 231-11
271 142D -Is
271A
570X 210-V
599 .....................

622
623 ...._ - 212-V
634 213-V
635 213-V
5001 --- _......214-V

214-V
Battery operated screen grid

receiver ...232A -III, 232B -III,
232C-111

ELECTRICAL LAB., Inc.

331 215-V
332 215-V
6 Volt Eliminator 215-V
32 Volt Eliminator 215-V
32 Volt DC Converter 216-V
110 Volt DC Converter 216-V

EMERSON ELECTRIC
MFG. CO., Inc.

1)M4AD-108 "B" Power
Unit 217-V

EMERSON RADIO &
PHONOGRAPH CORP.

3LW 218-V
411 219-V
5J 221-V
613IJ 223-V
23 219-V
26 --220-V

221-V
30 107 -IV
30AW 232-V
33AW -232-V
33LW 215-V
38 222-V
39 231-V
40 230-V
411) 220-V
42 222-V
45 223-V
50L 233-V
50S _ .. _....234-V
59 '231-V
71 224-V
250 107 -IV
250AW 232-V
250LW 218-V
300 107 -IV
321AW 232-V
231LW 218-V
350AW 232-V
350LW 218-V
375 230-V
375LW 225-V
409 226-V
410 226-V
411 220-V
415 235-V
416 235-V
420 227-V
456 '32-V
667 228-V

678 Auto -Motorboat 299-V 35 60 Cycles ....147-I, KA-60 154B -Is
770 _224-V 304411, 307411, 309411 KF 236E-1Is
965 230-V 26Z 25 Cycles 147-I KG 326-111
AC -5 220-V 40 Using P-250 and 7-A .1484 KO KOC 236-IIs
AW-7 224-V 41 60 Cycleg, 154B -Is, 317-111 KOC-110 DC ...... ..... .... 237-V
B-10 105 -IV 42 60 Cycles _ ...... ___15413 -Is KU ...235-11s
B -AC -10 105-1V 313411, 317411 KW 237-118
DC -4 106 -IV 43 236E-Ils 326-111 KX AC 60 Cycle _._......._...238-V
1)-5 220-V 44 317411, 320411 KY 10 tube, first pro-
D -S5 231-V 45 ... _____ 331-n1 duction 236B-118
F 356-I 46 60 Cycles 154B -Is, KY 10 tube, second pro-
1-1-5 107 -IV 316411, 317-111, 320411 duction 236C-IIs
H -5L 218-V 47 60 Cycles, 154B -Is, 317-111 NA -141 239-V
J 471-111 48 331411 NA -142 .239-V
K -S 471-111 49 238F -I1, 331-111 NE -151 240-V
L -AC -4 108-1V 60 AC ---104, 149-I, 344-111 NE -152 240-V
L -AC -5 1094V 51 ------- 236-1Is R-60 152-1
L-456 106-1V 53 236-1Is R -80-A -152-I
L-457 106-1V 66 241-V RC 11 tube chassis_236D-1Is
L-458 108-1V 67 -236-1Is RE 7 tube chassis ......236A-Ils

106 -IV 62-R _154-1 RG 241-V
L-460 ....1084V 66Q 154-I RH 242-V
L-556 1094V 70 AC 148-1 149-I RK 243-V
L-557
L-559
L-755
M -AC -7
M-755
5-7
S-755
T
T -S
V -6D
V-4

......... 1094V
_..........109 -IV

233-V
1104V
1104V

_...234-V
234-V

471-111
471-111

222-V
227-1*

71 AC 148-I, 149-I
72 AC 148-1, 149-I
73 236A-1Is
74 242-V
75 60 Cycles 150-1
76 242-V
77 60 Cycles 150-I
78 _ 236D -11s
78-10
79 236D-IIs
79-10 249-V

RL --.111-IV
RN 244-V
RP .

246-V
RP-62-UA or CA 153-1
RP-65-UA-or CA 153-I
RS 246-V
RU 247-V
RV 248-V
RW 249-V
RX 251-V
RY 250-V

V -4 -LA 235-V 83 242-V SF-45/72-UA or CA 150-1
W-6 ....236-V 85 236A-1Is SF-45/75-UA or CA 150-I
W -6L 226-V 86-V 154-I SF -50/80-A 152-I
Emerson 315411 86-W 154-1 SF -50/80 -B 153-I
Mickey Mouse 226-V 87 _ 242-V Fadalette 111 -IV

88 - ... -242-V Neutrodyne, 5 Tubes 154 -Is
89 242-V Motset 101 "43-V

EVEREADY

(See National Carbon)

93 251-V
95 .... 251-V
97 242-V

Motoset 102 245-V
Motoset 104B 248-V

F

FADA RADIO & ELECTRIC
CORP.

7 AC 150-1, 151-1
10 60 Cycles ___144-1,

299-111, 307-111
10Z 25 Cycles 144-1
11 60 Cycles 144-1
11Z 25 Cycles 144-1
15 307-111, 309-111
16 60 Cycles _..144-1, 299-111,

300-111, 301-111, 307-111
16Z 25 Cycles 144-1
17 60 Cycles 144-I
18 DC 145-1
20 60 Cycles ..............

300411, 301-111
20Z 25 Cycles 146-1
22 Battery 145-1
25 60 Cycles 146-I, 309-111
25 with M -250-Z 147-1
25Z 25 Cycles 147-I
25 with M -250-Z 147-I
32 60 Cycles 144-I, 320-111
30Z 25 Cycles 144-I
31 60 Cycles 144-1
31Z25 Cycles 144-I
32 60 Cycles 144-1, 320-111
32Z 25 Cycles 144-1

98 236A-1Is
103 111 -IV
105 -_-_244-V
106
107 244-V
112 246-V
131 AC -DC 247-V
132 AC -DC 247-V
133 249-V
134 249-V
135 249-V
1611 164A -Is
171  -../
173 '237-V
192-A Battery 149-1
192-BS Battery 149-1
192-S Battery 149-1
262-UA or CA 153-1
265-A Battery 151-1
265-U.k. or CA 153-1
460-A Battery 152-1
472-UA or CA 150-1
475-A Battery
475-UA or CA 152-1
480-A 152-I
761 236E-114
762 236E-114
764 236E -11s
766 326-111
767 326-111
ABC 6 -Volt Unit 154-1
.0 Electric Unit 60

Cycles 154-1
C Special 150-1, 151-1
E-180 l'ower Unit 149-1
E-420 Power Unit 149-1
J-Electric Unit 25

Cycles 154-I

FANSTEEL PRODUCTS CO.

A Receiver 108C-ls
A-3 Receiver ....... .... 352-1
A-5 Receiver 352-I
A-7 Receiver 352-1
AB 6-135 Form A 104A-1"
AB 6-135 Form B 104A -1s
AB 6-180 Form A 26-1
B-135 104B -Is
B-135 104B -Is
73-180 Form B 104B-ls
B, Model D Power Unit

11)4B -Is
BW 104B -Is
BX 104A -It
B-11 10413 -Is
C Receiver 105-I
F Receiver

1041A0-51-KX
Socket Power "A" Supply

23-I

FEDERAL RADIO CORP.

Ortho Sonic 155-1
Series Filament 155-1
Series Filament 158-I
Series Filament 157-I

157-I
156-I

136B -1s
158-1
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REMARKABLE VALUES
FOR RADIO DEALERS and P.A. MEN

The microphone line of the Amperite Corporation is one of
the outstanding successes in this field. The reason-because
it offers both professional and amateur broadcasters the
easiest, most economical means of improving their output.
Each microphone has been pronounced by users as the finest
value in its class.

AMPERITE

DOES THE WORK
OF 3 MICROPHONES
Because of its wider area of coverage,
the Amperite Velocity Microphone,
Model SR -80, replaces a plurality of
other types of microphones. It's the
easiest, least expensive way to improve
any studio installation. It gives you a
wider frequency range; no peaks, no
distortion. Directional quality, which
makes it easy to eliminate feedback.
It is not affected by temperature, wea-
ther conditions or age. Ruggedly built
and guaranteed for one year. Write
for BULLETIN OR -I.

AMPERITE
7 -POINT MICROPHONE

This microphone offers you ( I ) Wider frequency
range. No peaks; no distortion. (2) Directional
quality makes it easy to eliminate feedback. (3)
Wider area of coverage. (4) Not affected by tem-
perature, weather conditions, or age. (5) Rugged
construction. One mike fell 20 feet without damage.
(6) Best value in mikes or money refunded. (7)
Fully guaranteed for one year against any service
costs. KITor ASSEMBLED. Write for BULLETIN OR -2.

AMPERITE
CONDENSER MICROPHONE

Professional in quality. Life -like reproduction.
Special diaphragm stretched so that resonant
point is far above audible range. An excellent
instrument for general PA work. Write for
BULLETIN OR -3.

AMPERITE
VOLTAGE REGULATOR
FOR 2 -VOLT TUBE

A new series of Amperites. Automatically regulates
filaments of tubes. Enables 2 volt sets to operate
efficiently on air cell, storage battery, dry cell, etc.
Write for BULLETIN OR -4.

AMPERITE PICKUP
LIFELIKE-MORE ECONOMICAL
The new Amperite phonograph pickup
requires only one stage of audio ampli-
fication, yet gives lifelike reproduction.
Connected directly on ordinary radio set,
resulting in flat response 30 to 5000
cycles. No wiring changes, no filters
necessary. Simple, rugged. Reason-
ably priced.

Write for
BULLETIN
OR -S.

PERITE 6rporation
561 BROADWAY NEW YORK

YOUatAFFORD
TO STANDARDIZE ON

WESTON INSTRUMENTS

NtIESION
MOW.

698

SEVEGIVIE

SEIVOR

s

,o comple
te

-Includes
socket

selector
et.

leads,
carrying

case,
etc.

You can't afford to do otherwise
... for the test instruments you use, and your profits, go
hand -in -hand. Good instruments speed up the work and
do not require early replacement because of obsolescence
or for other reasons. Consequently, you don't have to
keep digging into your profits to pay for your instruments
over and over again, when you are properly equipped.
And you are properly equipped . . . equipped for per-
manence . . . when you own Weston instruments. For
every Weston radio instrument, whether it be a small
panel meter, an analyzer or a tube checker, is designed
and built to give the same dependability as are the Weston
instruments used as standard by scientific laboratories
and throughout all industry the world over. Bulletin
describing the complete Weston line is available . . .

Weston Electrical Instrument Corporation, 614 Freling-
huysen Avenue, Newark, New Jersey.

WE,tro.,
7118, ODE,

011Eckt 682$2
rige-11°Nzr

eit4 P,144
" po,.ta64-/t4

owe

9:Pe

-WE TON *1
adio Instruments
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PLEASE NOTE: A Roman numeral follows the page number of each set listed, todiffer-

entiate between the various volumes. Thus, the numeral I refers to the 1931 issue, II to
the 1932 issue, III to the 1933 issue, and V to the present volume. The small "s" fol-
lotving some of the Roman numerals specifies that the particular page is in one- of the sup-

plements to the 1931 or 1932 Manuals.

FEDERATED PUCHASER,
Inc.

2 .......234 -II
6 254-V

7A
8A 253-V
9A .266-V

12A _252-V

24A -.253-N

36A ............ -----.256
38A
39A

__-233-11
_257-\

44A .257-V
53 258-V
54 258-V
58 _258-V
59 255-V
67 - _255-V
79 - 259-V

86A_._.-_..___...._.._.___-..._-257-V
87A 257-V
92A_ ............................_...._...._..._._.264-V

260-V
264-V
260-V

94A ........... ___--._264 -V
96 -_..- __-260-V

260-V
100 261-V104 _ 262-V
107 ---------..-233-II
120 Amplifier 258-V
126 263-V
126 ____--262-V
424 (Climax) --._ 261-V
460 .... --___-_264-V
470 _._..260-V
471 __.- .. _._--..._.-260-V
472 260-V
473 260-V
474 ___260-V
708 ---265-V

734 ....... -261-V
745 266-V
749
1000 253-V
SA -120 ._.....-_-____-- 259 -V
3A-121 .-_--._259-V
SA -122 -________-__259-V
SA -123 -
SA -1200 -256-V
SW -88 257-V

FIRST NATIONAL RADIO
CORP.

(See Balkeit)

FORD MOTOR CO.

408805-B 267-V
B-18805 _------...._268-V
Center Control -----_269-V
Glove Box 267-V
Glove Box (Grigsby-

Grunow) _270-V
Glove Box (Zenith) ......_...271-V
Police Auto Radio 272-V

FORDSON RADIO Inc.

5 Tube Superhet 281-V
6T . 112 -IV, 113 -IV
6TA _273-V
P (330001 & up) -.274-V
P -32V (350001 up) 274-V
P Battery (173501 & up)

274-V
R 2 Types 276-V
U 276-V

277-V
 All Wav4 278-V
W All Wave 279-V
X 280-V
GoldentOne . ...... 280-V
Warwick ....... __._.._ 281-V

FRANKLIN RADIO CORP.

33B _ _ . 282-V55U..._.........._ 283- v
63L ..... 284- v.
65VL 285- V
65VU 286-V
94 287-1
94 All Wave 288- 1
100 289-V
106 210-7
200 .... .. 291-V
D32 292-V
D33 293-V

H-32 292-V

FREED-EISEMAN RADIO
CORP.

See Also Freed Tel. &
Radio Corp.

30 .162-1

40 -162-1
40N 162-1

50 162-1
53 ....166-I
90-8 165-1
91 D. C. 472-111
92 A. C. _472-111
130 ..163-I
470 ________-_165 -I
457

_

Power Unit .164-1
800 166-I
FE -15 114 -IV
FE -18 -IV
FE -96 ____-----._473-III
FE -98 .A74 -III
NR -5
NR -6 159-1
NR -7 1594
NR -9 ..159-1
NR -9A 159-1
NR -10 160-1
NR -11 _160-1
NR -12 160-1
NR -20 161-1
NR -55 166B -Is
NR -78 166B -Is
NR -80 AC --_166A-Is, 308-111
NR -80 DC 164-1
NR -85 -I
NR -95 .165-1
NR -215 .............163-I
NR -400 163-I

FREED TEL. & RADIO
CORP. 44 303-V

4 Tube Auto Set ---.295-V
6 Tube Auto Super .....296-V
360 297-V
360X ..297-V

A-9

JESSE FRENCH & SONS
PIANO CO.

5-093 475-111
G. Junior Model ---- 355-1

______--460-1I1

CHAS. FRESHMAN CO., Inc.
Earl Models:

21 167-1
21 DC -III

24 DC - ._-- 175-I
31 167-I
31 DC 175-1
32 167-1
33S AC 176-I
33 DC ----
41 f70 -I
Earl DC 308-111

Freshman Models:
2N -173-I, 220-111
3N-12 _ ._ 176A -Is
3Q -15 .. _______174 -I
21 AC _ ______174-1
21 DC ____ .175-1
22 174-I
31

32S 176-I

11-9 171-I
K 172-I

N

Q-15 173-I
Q-16 .-..173-I, 313411. 314-111
QD-16S _.._ _168-I, 172-1
Equaphase 71-I, 308-111
Masterpiece -.....171-I, 306-111

G

GALVIN MFG. CORP.
4T -47A 487 -Ill
5T-71 482-111
5 Tube Split Case Set 299-V
6T-12PL 299-V
6 Tube Set .486 -III
7 Tube Set 488-111
7T-38 _300-V
7T -38A 300-V
7T -47A -.301-17

51 _304-V
15 304-V
61 483-111
61 Motorola- ........ _...264E-Ils
66 305-V
77 306-V
77A 307-V
77A Series B___...._.........__308 -V

484 -III
Dual 6 310-V
J8 311-V
JB 309-V
510 312-V
Super 6
Twin 8 314-V
Motorola ...._... .......... _482 -III

GAROD RADIO CO.

EA 188L - 1 s

GENERAL ELECTRIC CO.

A-60 341-V
A-81 .315-VA-90 -._-__ -.._316-V
B-40 _________-115-IV, 116 -IV
B-52 317-V
B-81 ___ 318-V
B-86 318-V
BX 117 -IV

C-41 320-V
C-60 321-V

322-V
323-V

E-52 Phono Circuit 234-11
II -31 266A -Is, 26611 -Is
11-32 242-11
H-51 266D -Is. 26611-1s
H -51R .238-11, 239-11
H-71 _ ....... -266B-Is, 2660-1s
11-71R 238-11, 239-11
H-72 238F-1Is, 2380-1Is
H-91 242A to 2421-IIE
H -91R 242A to 2421-1Is
J-70 - 238C. D. E-Iis
J-72 324-V
J-76 238C, I), E-Ils
.1-80 23811-11s, 2381-11s
J-82 325-V
J-85 . --238H-Us, 2381-11s
J-86 .- 325-V
J-88 325-V
J-100 3211-V
.1-105 320-V
J-107 326-V
J-109, 118 -IV, 119 -IV 120 -IV
J-125 "Convention" Model

424N-Ils
K-40 327-V
K -40-A 121-I\'
K-43 328-s
K-48 329-V
K-50 330-V
K -50-P 122 -IV
K-51 330-V
K -51-P 122 -IV
K-52 331-V
K-53 331-V
K -54-P 123-1V
K-55 332-V
K-58 333-V
K-60 334-V
K -60-P 124 -IV

0.61 -
C-70
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K-62 243-11 GENERAL MOTORS PRODS GRAHAM PAIGE MOTORS
K-63 335-V OF CANADA CORP.
K-64 336-V
K-65 334-V
K -65-P 124 -IV
K-66 337-1V
K-78 338--V
K-79 339-V GENERAL MOTORS RADIO
K-80 340-V CORP.
K -80-X ...... -..-340-V
K-85 340-V
K-105 3.12-V
K-106 "41-V
K-107 343-V
K-126 344 -V
L-50 _ - 125.1V
L-51 - 125-1V

345-V
M-40 346-V

M-99 .....»..._348-V
M-61
M-56
M-61
M-63
M-65
M-67
M-68
M-81
M-86
M-89

349-V
349-V
360-V
351-V
352-V
350-V
363-V
354-V
351-V
355-V

M-106 _ .... ...356-V
M-125 357-V
M-128 .358-V
M-12811 -..359-V
M-129 360-V
S-22 266G -1s
8-42 266G -1s
8-42-B 236F-Ils
8-132 238J-IIs
T-12 241-11
T -12D 238B-11. See also Day Fan Elec. Co.
T -12E 361-V
T-41

General Motors Models:

GENERAL FIREPROOFING

120 374-V
130 374-V
140 ____________ ......... __ 374-V
211 -__..-._ .... _....176E-Ils
216 245-11
217
219 .245-11
220 176C -11s
250 245-11
251 246-11
252 244-11
253 244-11
254 244-11
255 244-11
256 244-11
257 244-11
258 244-11
281 Converter 242J-IIs
A Chassis _..-_ 184-I
MA Little General - 488-111
8-2-A 246-11
8-2-B 246-11
8-10-A 176C -11s
8-10-B ..... ___176C-IIs

Day Fan Models:

5 AC 181-I
5 Tube, 1926 Model.... ----177-1
6 Tube, DC - --._...--181-1
6 Tube, 32 Volta ----182-1

-180-1
6 AC ........ 181-1
68 180-I
6 Junior _____.........-.180-I, 181-1

Model 1' 362-V 7 Tube _____.___ ... ___179-I

GENERAL HOUSEHOLD
LTILITIES CO.

2A
5A
5B
5C
7A

369-V
363-V
364-V
365-V
366-y

8A --367-V
9A 363-V
98 369-V
30 Apex 370-V 5 Tube Superhet, 1934-35
99 371-V 375-V
99A 371-V 6 Tube, All Wave Superhet,
600 363-V 1934-35 . ..-___.. 376-V
501 8 Tube, All W-ave Superhet,
502 366-V 1934-35 _...__ _ 377-V
603 32 -378-V
513 ..-._...372-V 35 378-V
700
701 366-V 41

378-V
60 ...185-1

801 367-V 100
. 185-I

901 _ .... -368-V 105 176B -Is
902 368-V 106 1768-1s
1101 369-V GN6 --..:.....-..... ..... -17613-1.9

8 AC 183-1
36
527 179-1
5044 178-1
5055 358A -Is
5057 183-I
5080 183-1

Motor Generator Set 181-I
Power Supply System 182-I
Six 179-1
Seven

GILFILLAN BROS., Inc.

135 373-V 31-105 -----See RCA Victor

GRAYBAR ELECTRIC CO.

_.247 -II, 266G -Is
10-69, 10-88, 10-99, See RCA

1174, R76, 1177
100_..__.._.....See RCA R50, 1155
700 266A -Is, 266H -1s
770 266D-ls, 266A -Is
900 ... ..... 266B -1s. 266H -1s
Graybarette 4 126 -IV
11-34 _ ....... ..... ...........See RCA 80

GRAY & DANIELSON
MFG. (Itemler)

It -14 220E -Is
lnfradyne, 1927 .....__..___220F -1s
lnfradyne, 1928 ________220E -Is

A. H. GREBE & CO.

AH-1 - 188B -Is, 188C -Is
.18b-1

CR-13 186-1

BORN Amplifier 186-1
SK -4 188A -1a
67111 Power Unit -188B-Is
Synchrophase 7AC

188-I, 189-I
Battery Set, 1923 -187-1

GRIGSBY-GRL NOW CO.

7P3 Power Unit...1944, 341 -III
7P6 Power Unit...194-1, 341-111
7BP3 Power Unit

190-1, 341-111
7BP6 Power Unit

190-I, 341-111
8P3 Power Unit -...._.........__195-1
8P6 Power Unit .--- 196-1
9P3 Power Unit 339-111
9P6 Power Unit --_-339-111
10 S. W. Converter...258A-Ils
11 _
15 .... 250-11
16B - ........ 250-11
20 248.-I1, 318-111

329-111, 345-111, 346-111
21 - 333-111
22 ..........-_-__248-II, 318 -Ili,

329-111, 345-111,- 346-111
248-11, 318-111,

329411, 345 -Ill, 346-111
26 256-11
25B .---25813-11s, 258D -11s

31 ...... -249-II, 251-11
35 258C -11s,' 25813-11s

379-V
49 379-V
50 192B-10, 314-111
51 -_-._ -_._--._1928-1s
52-___----- -192B-Is, 333-111
55 -- ---.-- -.258A-11s
69 .-386-V

75
80
85
86
90

60 252-11s
190-I, 323.-111, 333-111

61 --......252-II, 190-I
62 190-1
66 -380-V
67 385-V
68 --385-V
69 -385-V
70 -----190-I, 333411, 344-111

71 _._.._.._......__.._...299 -III, 344 -Ill
72 191-I, 294-111,

299 -III, 340 -III, 344-111
386-V
190-I

387-V

--.191-I, 192A -Is, 307-111,
312 -III, 324 -III, 333-111

90B -......._.._.._.........._....254-II, 192-1
----299-111

92 ___ ____299 -III, 340-111
93 __ -299-111

-381-V
100 - -192-1
100B _......_..__....193-I, 312-111
101 -______________._-192-I
102 312-111
103 193-I, 312-111
105 ---.-_____ _381-V
110Auto Radio, 255-11, 256-11
114 382-V
116 Auto Radio 127 -IV,

128 -IV, 129-1V
116A Auto Radio ----130-IV
120 -------......__257-II, 490-1111208 _-
130 .-...-130A _-___
182
160
160
163
180
181
194
195
200
210
220 Chassis ...250A to 25011-1Is
230A .... ...... _196 -I
233 --________ _..___..__196-I
290
291 Madison -489-III, 4LL-IIs
293 Adams ......489 -III, 4LL-IIs
294 Monroe ...-489-III, 4LL-IIs
300 ---.131-IV, 132 -IV, 133 -IV
310A ......_-................134-IV, 136 -IV
310B 136 -IV
320 _ .137 -IV
330 --...138-IV, -193-IV, 140 -IV
340 141-1V.

142 -IV, 143 -IV, 144-1V
340B - 141-1V

142 -IV, 143 -IV, 144-1V
851 -- -.258C-11s
360 ........... 147 -IV
370 ...... .__._.._._148 -TV
380 --.--.-._ 384-V
381 - ____........._....364-V
390 152 -IV
400 ---.153-IV, 154-1V, 155 -IV
400A - -.156-IV
411 --IBS-IV, 164 -IV, lcc TIT

413 153 -IV
440 .-._........__-.._.__-.--_379-V

.-196-1
-319-111

-----.319-III, 324-111

-253-11
253-11

___.193-1

386-V
......-2588-11s, 1821-Ils

--258F-IIs

4°5-'V
463490 _.--_..- _383-V
500 - 386-V
620 Chassis ....
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560 186-V HICKOCK ELECTRICAL
566 186-V INSTRUMENT CO.
800 . 387-V SG -4700 440-11
998 387-V
Old Power Units 25-I
Noise Eliminators .........192A -Is

GULBRANSEN CO.

See also Wells -Gardner

05A Series 388-V
062A 389-V
ti.AV 390-V

Tube DC...25J-lIs, 258P -11s
Tube Model 196H -Is

b 'rube Chassis
258Q -11s, 258R-IIs

-.1974
1.3 2636 Hs, 2aH-Ils, 2581-11s
20 268J 11s, 25"K-1Is, 258L-1Is
t:0 258-11
63 258-11
80.N. 258M -11s,

_5 .v -11s, 258P-1Is
724 19611 -Is
Champion Junior 196G -Is
V6Z2 Auto Se 391-V

H

RALSON RADIO MFG.
COMPANY

20B 392-V
410 393-V
515 491-111
515 SW 492-111
516 D. C. 493 -III
620 394-V
530 395-V
610 396-V
615 494-111
620 397-V
630 398-V

Broadcast 495411
NS1O 392-V
NS50 399-V
NS60 399-V
Roadmaster 400-V

HAMMARLL ND MFG. CO.

Comet 258S -11s. 264A -11s
26413-11s, 264C -Hs, 264-1Is

Come Pro 496 -Ill
Cornet Pro AVC 401-V
Cornet Pro Battery 402-V
Cornet Pro Crystal 403-V
Comet Pro Standard 404-V
Hi -Q 5 Tube Battery, 356C -1s
Hi -Q 6 Tube Battery, 356C -Is
Hi -Q 6 Power Unit 356C -Is
Hi -Q 30 AC 51-I
Hi -Q 30 Battery 356D -Is
Hi -Q 31 AC 356-1
Z-4 Commander 356D -Is

HATRY & YOUNG, Inc.

4949 Ohm -Capacity -Volt
meter 441 -II

111(411 FREQUENCY LAB.

225 498-111
226 497-111
227 499-111
238 498-111
242 497-111
250 .... . -499-111
Mastertone, 1929 35613 -Is
Mastertone, 1931 356A -Is
Nine -in -Line, Battery 356B-Is

H1-1.0 RADIO CO.

4 Tube AC -DC 405-V
34TDDA 405-V

CHAS. HOODWIN CO. (Acre)

4 Tube Midget 406-V
4T Leries A 506411
5 Tube Midget 406-V
5T-1JZ3 Series A 504-111
6-33 A. V. C. 505-1I1
6 Tube Battery Superhet

as of April 1st 407-V
6 Tube AC Superhet - 407-V
6 Tube. 32 Volt Superhet

408-V
11 Tube International 409-V

prior April 1, 1933
11 Tube International 410-V

after April 1, 1933
110 Volt D. C. 504411
1929-1930 Auto Radio 196L-Is
1931 Auto Radio 1960 -Is
1931 Midget 1960 -Is
1932 Converter 503411
Aero Pentode Auto B 500-111
Aero World Wide Series

Radio r 501 -III
Aerodyne AC7 196N -Is
International All -Wave

196K -Is
Low Power Trans., 1931

196L -Is
Metropolitan AC Four

196K -Is
One Tube Transmitter 267-11
Pentode Power Am-

plifier 502411
Pentode Power Am-

plifier model B 502-111
Pentode Transmitter 503411
Short Wave Adapters 196M -Is
Short Wave Con-

verters 196L -Is
Trio AC Three ..- 196N -Is
Two Tube Transmitter...268-II
Two Tube 15 watt

Trans. 196K -1s
World Wide One Tube...267-1I

HERBERT H. HORN
RADIO MFG. CO.

15 358D -Is
Short Wave 6 188D -Is 49 266-11

the page number of each set listed, to differ -
the numeral I refers to the 1931 issue, II to

to- the present volume. The small "s" fol-
that the particular page is in one of the sup -

58
59
69
70
71
79 549-11
99 549-11
101 413-V
10113 414-V
102 414-V
109 54941
110 413-V

411-V
..265 -II, 548-11

548-11
112-V
412-V

HOWARD RADIO CO.

8 Green Diamond
19 Tube All Wave De

Luxe 415-V
45 258T -11s
52-57 416-V
60 Combination ...... _26341
135 - 264-11
AP 157 IV
AVH 26141

260-11
K 158 -IV. 159 -IV

160 -IV, 161-1V
162 -IV

O 261-11
Q 417-V
SG -A 196A -Is
SG -B Midget 196C -Is, 259-11
SG -T ...258U-Ils
SG -6 196D -Is
W (Explorer) --___ -418-V
X2 ..419-V
X3 419-V
X6 _419-V
X8 _419-V
Y3 ___419-V

---.420-V
Highwayman 421-V

HUDSON ROSS, Inc.

38 See Bakeit Model 38
48 -_____See Bakeit Model 48
59 _ ....... -....--See Bakeit Model 59

I

IMPERIAL FURNITURE CO.

3SB5 422-V

INSULINE CORP. OF
AMERICA

AC -108-250 V. - 423-V
Americus AC -DC 424-V
Atlantic AC -DC 425-V
Auxiliary Tube Tester -426-V
Broadcast & Long Wave

Combination AC ...... 269 -II
Broadcast & Long Wave

Combination DC ......_ 270 -II
DC -220 V. & 110 V. ...427-V
Gnome AC -DC 428-V
Insulette BC & LW 272 -II

SG -A
BW
CD
CM
D
Dll
D12D14 _-_---- .....434-V
DAC 435-V
DAS - 436-V
DSP _439-V
EX 437-V
F 438-V
Fl 438-V
F2 439-V

440-V
441-V

K40 442-V
K60 443-V
KS 444-V

-442-V
P 445-V
T 446-V
TS ..447-V
All Wave Duo 448-V
Kadette Jr. ....438-V, 439-V
Regal 442-V
Wal-tone 437-V

Latinic AC -DC ,... 429-V
Mascot .272-11
Midget, 110 V. AC--271-II
Midget, 110 V. DC - 27041
Midget, 220 V. DC ....-......271-1I
Short Wave Set AC 340-1
Una -Radio Nine 340-V

INTERNATIONAL RADIO
CORP.

A .431-V
A7 435-V
A8-____..__....__.._.._ 436 -V

A10
AW55 .432-V

431-V
196A -Is

435-V
435-V
433-V
434-V

J
JACKSON -BELL, Ltd.

5 507 -III
5A -507-111
8
25 ...

26
g7
28
29
33 515-111
50 278C Ils
59 -516-11160 - _274-11
62 354-1, 517-111
63 517-111
64 517-111
68 278D-IIs
69 DC - _........278E -11s, F-lIs
79 .278G -11s
84 Peter Pan 275-11
86
87 276-11
88
89

508-I11
509 -III

----___510-I11
611 III

....... .277-11
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89A 278-11
96 .519-111
99 520 -III
645M 2781-11s
845 520-111

.278A-1Is

JACKSON RADIO &
TELEVISION CO.

See also SteHine Radio Co.

401A - ___449-V
504B -
J104 _449-V
J106 - 449-N
LK447 449-V
SF547 _449-V

JENKINS & ADAIR, Inc.

3-B Mixing Panel---....196E-Is
A Amplifying Panel ...196F -Is
"AM" Amplifying Panel...450-V
C-6 Transmitter . 521411
C-12 Condenser Trans-

mitter 273-11
D Amplifying Panel, 196F -Is
D-6 521-111
GL -35 273 -II
S-259 ...... ___451-V
Level Indicator Panel

196E -Is
Portable Type Remote

Amplifier 453-V
Type 3 Elp. Portable Film

Record Amplifier _ 452-V
Type A Crystal Panel __454-V
Type P. R Amplifier 455-V

JEWFLL ELECTRICAL
INSTUMENT CORP.

See also Weston Electrical
Inst. Corp.

214 Tube Checker 522411
444 Tester 441-11
533 Tube Checker .523-111
534 Tube Checker 524411
538 Tube Checker 522411
560 Oscillator 442-11
WD209 Tube Checker. -442 -II

K

KELI.Elt-FULLER MFG.
CO., Ltd.

14F Radiette 355-1
20 279-11
30 525-111
40 525-111
50 328B4(1
60 328B -Is
70 280-11
80 281-11

KELLOGG SWITCHBOARD &
SUPPLY CO.

6 Tube Battery 198-1
7 Tub* AC ------ 198-1
7 Tube RFL ...... 201-1
523 200-1
524 Power Unit 199-1
525 Power Unit _.._.........__199-1
626 -'unit527 Power ..... ...... _199 1
528 Power Unit 199-1
533 _____________200A -Is
634
535 ...... _____-___200A -Is
636 200A -Is
B Chassis ..... ...... .... -199-1
Wave Master _._..._.._ __....201-1

KING MFG. CORP.

10 KI .... ......... _ 206-1
25 206-1
30 206-]
61 206-1

71 206-1
80 _207-1
81 _207-1
82 208-I
97

218 - 287-11

F 208-I
FF 220E -Is
G -..211-1
H -209-1
J 210-I
Monarch 210-1
Power Packs 211-1

KINGSTON RADIO CO., Inc.

500 457-V
600A -458-V
600B 458-V
610A 458-V
700A 459-V
700B 459-V
Gypsy 460-V

530-11
530-11
53141

64B 531-111
66 W.._....._.............532-111

62A
63 -
64

502UA 466-V
BA -5 AC 293-11
BD -6 AC ............... .........

DC -6 163 -IV
F-9 DC 293-11

M-7 AC 292-11
R-8 DC 29341
UG-5H 466-V

66B
532-11166A .

80 2 B60342 --111s1

220 _

_220022:II
6 DC

110 -_-

204-1 16-32

470-\
471-V281 ....- 202-I 6-34

430 ___ 403-I 9-34 -
- 16-33

472- \431 _-____....- ........ _ 203-1 16

332159.-111111 747 -M746-M

11447743 --NN'
220044:11 473-V

682

r2 5 _._ 16-34

204A -Is AC -6
447755 --VV

476-V
AC -6 (Midget) 477-V
AC -8

-9 520-11, 562 -11479-V

478 -V.. ___
AC -8-33

AC -9 (171 Type) .... - .. - 480-V

L
AC -9 (1 S. G. 226 Type)

G. 227 Type4)91-V
480-V

4i.C.-9 (4 S. G. 1930-31) 482-V
AC -10 483-V

LANG RADIO COMPANY AC -11
946894--11.1

Z4 (S. W Converter) 485-V
Battery 6 Model 486-V
Battery 7. 2V. Model - 487-V
Battery 8. 2V. Model 488-V
Pentode 9 (1931-32) 489-V

Ultra 7

Ultra 5 552-11
Ultra 6 554-11

544-11
Ultra 8 Battery
Unitune 5
Unitune 8 556-11

558-11
552-11

MCMILLAN RADIO CO.

8 AC ..219-1
900 219-]

MIDWEST RADIO CORP.

C. R. LEUTZ, Inc.

Seven Seas Console 338-I
Universal Trans -Oceanic

338-1

LINCOLN RADIO CORP.

31
538-11110 De Luxe

357-1
32 S. W. -.... _--.
DC -8

-538-111
358C -1s

119 467-V
6 203-1 SW -33 468-V
7 Comet DC - 204-1
10 205-I
20 204-I, 205-1
23 DC 282-11
24 258V -11s, W-IIs
26 283-11
30 204B -Is
32 204B -Is
34 SW 284-11
36 DC38282-11DC 282-11
40 DC 282-11

50 282-11 M42 285-11

52 285-11
53 SW 526-111
54 286-11
54A SW 527411 MASTER RADIO MFG.
65 527-111 CO., Ltd.
56 258X-IIs
60 286-11
62 331-11, 528-11 424 Master Model 355-1

COLIN B. KENNEDY
CORPORATION

LONG RADIO

70 Cardinal

CO.

AC -9 (1 S.

469-V

MILLS NOVELTY CO.

Phonograph Wiring
218C-Ia, 218D -Is

MISSION BELL
CO., Inc.

RADIO

6A 490-V
10 491-V
10A 492-V
11 493-V
14 494-V
19 495-V
19A 495-V
25A 496-V
40 497-V

108D -Is MONTGOMERY WARD & CO.

See also Wells -Gardner

062 501-V
11 539-111,
12 539-111
13 498-V
15 4981V
16 998-V
16X 498-V
17 541-111
18 998-V
18X 498-V
20 296-11
22 499-V
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26P 297-11
26PX _ .... _
26W ..........

26-367 .297-11
27W ..300X-IIs
27 WX ...300X-IIs
49 -535-V
51 500-V
62 - 501-V
62-010 _..._-500-V
62-020 . - ...500-V
62-030 _- 300S --Is, TOOT -Ds
62-040 ---300-11
62-060. 300Z, AA, BB-Ils

62-060 - -____3-60R-IIs
62-070 -------------300R-Ds
62-078 -____ ...... _______-503-V
62-080
62-090 -.--- ....499-V
62-2 ......542 -III
62-7 544-111
62-8 - ....... __-._- ......._____544-111
62-9 . -_ ..... -.._ ......... _ ..... 544-111
62-11 .300C, D, E, F-IIS
62-12 ---300C, D, E, F -Ds
6213 300A, 300B-IIs
62-14 _-- ... -300C. D, E, F-IIs
62-16 -----......- 300A, 300B-IIs
62-16 300A, 300B-1Is
62-17 . .....--300A, 300B -Ds
62-18 ----.300A, 300B-IIs
62-18X 300A, 300B -Us
62-19 ....-_-__300C, D, E, F-IIs
62-20 ________-.300L, M, N-IIs
62-20X ----300L, M, N -Ds
62-21 _ ...... 300G, H, I-IIs
62-22 -300G, H, I-IIs
62-22X ----.300G, H, I-IIs
62-23 .-___300J, 300K-1Is

62-25 -- -300L, M., N-IIs
62-26 _____-_---300U, V, W-IIs
62-27 300C, D, E, F-IIs
62-29 __-_-_______-_539-III
62-30 _.__........_ _...._300G, H, I-IIs
62-30X --------3000, H, I-118
62-34 ___ ...... _-_545-II1
62-35 -539-III
62-36 _--_545-III
62-36X ---545-III
62-38 _-_-546-III
62-38X - 546-111
62-40 300C, D, E, F-IIs
62-41 .-_ -.502-V
62-42 3000, H, I-IIs
62-42X .300G, H, I-IIs
62-43 -3000, H, I-IIs
62-43 ..._._....._._ _.._»_....___._..._....503-V
62-43X __.__._._»._503-V
62-44 ---546-111
62-44X -.546-111
62-45 _..-507-V
62-46......_..__.._......300U, V, W-IIs
62-47 - -.507-V
62-48 -------.3000,-11, I-IIs
62-48X .3000, H, I-IIs
62-49 ........ ____ 504-V
62-50 -546-111
62-50X ....___..._.__.....__......_....546 -III
62-51 _. 506-V
62-52 ----300-0, P, Q-IIs

505-V
62-57 .-... 503-V
62-59 -____. -___--..539-III

539-111
62-64 - 506-V
62-64X _..._.._....__._...._._._........_506-V
62-67 509-V
62-68 ..... -._- 504-V

, 62-68X ..... ....... .......... _..- 504-V- 517-V62-69

62-70
.__.507

V
62-70X _.__ ...... _-_507-V
62-71

62-72X - 507-V
62-74
62-74X _______-_..... -_-505-V
62-75
62-76
62-79 517-V
62-80
62-81 510-V62-82 -__- 511-V
62-83
62-84
62-84X 517-V
62-86 __....._.__ 613-V
62-86X 513-V
62-88 504-V
62-89
62-90 507-V
62-91
62-92 603-V62-93 _._--.- 516-V

62-94X -517-V
62-96 518-V
62-97

1111 298-11
1111X
1238 -.-._.__ .. 300U, V, W-IIs
1238X ----....__300U, V, W-IIs
1355 --298-II
1355X _._____________-. 298 -II
1600 _________--300X-IIs
1522-1662 --______218M-Is
1838
1922
1955
2655
2822
2827
2895
2897
2955

_____30017, V, W-IIs
298-11------_--_ 547-111

21814 -Is

_218M -Is
_218M -Is

218N -Is
2855X 218N -Is
2957 218N4s
2957X ____218N -Is
3035 _218N -Is
3037 ____.218N -Is
3065 218N -Is

218N -Is
10,000 ^ 300Y-IIs
11,000 .300Z, AA, BB-IIs
14.000 300CC-IIs

62-97X 519-V 62.000 -300CC-IIs
62-98 520-V AE -10 ____- ...... _____-547-III
62-99 _ 519-V
62-99X .._..._..._x_ __...._.......619 -V
62-100 499-V
62-101 -521-V
62-101X 521-V
62-103 522-V
62-104 .__ ........... ___...- ........... -..-523-V
62-105 522-V
62-106 524-V
62-107_........__._.._.....529-V -
62-118 525-V
62-121
62-132
62-134
62-134X

-524-V
526-V
527-V
527-V

62-137 526-V
62-139 -527-V
62-139X 527-V
62-140 528-V
62-140X
62-148 628-V
62-148X
62-181 300 -II
62-232 3008-lls, 300T-IIs
62-360 _529-V
62-367 -529-V
62-520 -296-11
62-1040 299-11
62-1838 300V, W-IIs
62-3145 _-_____-_300CC-IIs
62-3235 300T-IIs
62-3295 . 300Y-IIs
62-3335 300-11
77 530-V
87 531-V
95 530-V
102 532-V
123 533-V

533-7
133 533-V
142 533-V
144 533-V
181 300711

300-11187 __
600 -305Y-IIs

297 -III
726 - 297-111
811 298-11
811X ___-___ 298-11

534-V
534-V

923 534-V
634-V

AE -51 ...._-.....-536-V
AE -52 ..536-V
AE -53 .536-V
AE -54 _536-V
Balboa _218M -Is
Cavalier -----300CC-IIs
Challanger -30-0-Z, AA. BB-IIs
Challenger, Jr. -----300R-Ms
Collegian -300X-IIs
Commander _300CC-IIs
Caronet __ _._. ____300CC-IIa
Dictator -300Y-IIs
Fantasy 298 -II
Granada AA, BB-IIs
Minstrel 298-11
Princess 300R-IIs
Seranader 300Y-IIs
Solo .298-11
Soverign -300-TI
Troubador ..3008-IIs, 300T-lIs

MOTOMETER GAUGE &
mat IPMENT CORP.

10A Motovox ___-___1644V
10E Motovox __.___164 -IV

N

Eveready 315-11
Eveready Tube Tables

630411, 631 -III

NATIONAL CO., Inc.

AC SW -3 538-V
AC SW -68AGS -_-_____540-V
AGSX ...-_______541-V
DC SW -3
DC SW -34 -539-V
FBX _542-V
FBXA 542-V
MB -29 ____
MB -30 .220B -1s
SW -3
SW -4 -220A-1s
SW -5
Auto Receiver -..-...220C-Is
Browning Drake 4 Tube

Bat. ____..301-I1
Browning Drake 5 Tube

Bat. 301-11
:)ne Tube Reflex ..301 -II
Television Receiver ......220C -Is

NATIONAL TRANSFORMER
CO.

Midget Six ---.---358E-Is
Sreeen Grid 8

NOBLITT-SPARKS
INDUSTRIES, Inc.

10A 543-V

20A 545-V
20B 546-V
25
30A 548-V
35 (Above Serial E31577H)

649-V
45 (Above Serial E40366L)

550-V

O

OZARKA,. Inc.

NATIONAL CARBON CO.
Inc.

5A Viking_...__
78
.89 __ --..............358H-ls,
90 -.358H-Is
91 _2908-118

-358G-Is
3581-1s
343-111

91 AC _........._..._._302 -II, 3581-1s
1 ..... 220-1 92 AC 561 -III

220-1 93A
3

-562-111
_220-I

___________220E -1s20 - 93- Battery 566-111
94 A. V. C. _.__.566-11I

30 -221-1 95WDI .104-11
30C -__221-I 3580 -Is
40 221-I 3580 -Is
50 Series ___.--.537-V S. W. Converter 567-111
1929 340-111 V-16 .... ___-________567-111
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P 9507 AW
PR -10

562-V
565-V

PFANSTIEHL PRODUCTS
PACENT ELECTRIC CO., Inc. CO.

2MDA-F Control Circuit
551-V

2MDA-F Hamess 553-V
2MD4-F AC Service

Harness 552-V
4MDA-F Amplifier 555-V
44IDA-F Heelless._..._ 553-V
4 Speaker &MD4 Service

554-V
10-2 Power Supply 555-V
20 Power Supply ..--- 555-Y
63 P. E. C. Amplifier -PushPull ..-_ 556-V
65 Amplifier-_-_

--
559-V

70 Amplifier -. _..-- 560-V
1010 Power Supply- --- 557-V
1015 Amplifier 551-V
1015 I'ower Supply...._ 551-V

1063 P. E. C. Amplifier
Push Pull 556-V

1070 Amplifier 558-V
C-62 Power Supply .._-.555-V
C-66 Power Supply ---555-V
C-1005 Amplifier 556-V
C-1100 Jr. Amplifier 560-V
PEC Booster 551-V
PEC Booster Heater Supply

560-V
PEC & Exciter Lamp

Circuit 555-V
Booth connections, film

reproducer 303-11, 304-11
Disc and film re-producer -_- 305-11
Disc and Film

Box
Disc Film & Fader- 558-V
Disc and P.E.C. Lamp and

Proiecttor with Booster
559-V

Fader for use with Disc
and Film --._- _. 552-V

Fader for use with Disc
only - - 552-V

New Type Rectifier 554-V
Old Type Rectifier .- 554-V
Speaker & MDA Service

658-V

PACKARD MOTOR CAR CO,

See PhAeo Radio &
TELEVisION cOR P.

PA'PTERSON RADIO CO.

50 AW 563-V
60 Series 561-V
60 AW 561-V
64 AW 561-V
70 AW 562-V
74 AW ..562-V
80 Series 653-V
80 AW ...... 563-V
84 AW 563-V
104 AW 564-V
107 AW 562-V
207 AW 562-V
210 AW 562-V
510 AW 564-V

34 230F -Is
60 230E -Is

PHILCO RADIO &
TELEVISION CORP.

3 566--V
4 S.W. Converter _...310A -11s

7 -________ ..... _.._569-II1, 168 -IV
14 187-1V
14 X 187-1V
1412K__._._.._.....__...._...._ 187 -1V
15 3101-11s,

310J -11s, 310K -11s
16 - 170-1V,

171 -IV, 172 -IV, 173-1V
16 Code 125 & 126 567-V
17 568-V
18 569-V

'18 Code 24 570-V
191.2 183 -IV
19LZX 183 -IV
20
20.1 226B-ls

226B -Is
22L 187 -IV, 188 -IV
23X _570-111
28 571-V
29 572-V
30 309-11
32

35
574-V

36 - __..._......-._.._....._ 310-11
37 --

576-V
38A .575-V
40 _............_......_..222-I
41 DC 222-1
42 DC 222-I
43 175 -IV, 175 -IV,

177 -IV, 178 -IV
43-121 175 -IV, 176 -IV,

177 -IV, 178 -IV
44 -.__ 676-V

184 -IV, 185 -IV
579-V
580-V
581-V
582-V

223-I, 216B -Is, 308-111
5e3 -v.

326A-Ils
326B -11s, 226K -Is, 332-111

70A 326A-Ils
326B-1Is, 226K -1s

71 573 -III, 187 -IV, 188 -IV
76 221-1, 318-111, 345-111

46 2260 -Is
46E 226G -1s

571-111
48 _ .... ........... 179 -IV, 180 -IV,

181 -IV, 182 -IV, 183 -IV
49 578-V
50 306-11
50A 306-11
51 _____ 310B -Hs, 310C-IIs
51A ..... --____310B-IIs, 310C-Ils
52 31013-11s, 310C -Us
53
54
57
59
60
65
66
70

76A 223-1, 318 -III, 345-111
77 224-I, 317-111, 345 -III
77A 224-I
80 308D -11s, 308E -11s,

308F -11s, 188 -IV, 189 -IV
81 190 -IV, 1914V
82 224-I
84 ....584-V
86
87 225-I,

295-111: 308411, 308-111

326D -11s, 226L -Is, 333-111
90A 226L -Is
91. 310L-Ils

310M -Hs, 310N -Hs, 187 -IV
91A 187-1V
91X 310L-lls, 310M-Ils,

310N -Hs, 187 -IV
95 226C -Is, 227-I, 345-111

96 -226-I,
226C -Is, 318-111, 345-111

96A 226-I 226C-1s
96E 226C -Is
96X 226-1, 226C -Is,

318-111, 345-111
111 226D-ls, 226H -Is.

318-111, 333-111, 445-111
111A 226D -Is, 226H-ls
112 _..2261 -Is, 332-111

2261 -Is
112X ... 331 -Ill
118 685-V
128 585-V

586-V
__.--226F-Is

226F -Is
226J -Is
226J -Is

_226E -Is
226E -Is
226J-18
226J -Is

501
503 ..... _ . _ ..... -...589-V

504
506
506
607
511
612
513
514
515
521
631
551 ...... ............ .227-1
571 227-1
Baby Grand 317-111
Combination 315-111
Neutrodyne Plus _..._ 344 -III

211 . -

211A
212
212A
220
220A
270
270A
296 .226-I, 226C -Is
296A -226-I, 226C -Is

226C -Is
470 310D -Hs, 310E -He
470A -- 310D -Hs, 310E-IIs
490 --310E-IIs, 310G -Hs

587-V
-.588-V

591.-V
592-V
593-V

......... 227-1
-227-1

__.._..._......227-1_
_ ........... ..227-I

..... ........ .227-1

- 227-1

Power Unitas
AB -423
AB -463
AB -623
AB -663
B-253
B-603
DAB
DB
180 Volt "II"

226A -Is
------.226A-Is

266A -Is
266A -Is
266A -Is
266A -Is

_____226A -Is
226A -Is
226A -Is

Battery Life Chart 308
76 -0 -Is

By -Pass Condenser Data
326E-IIs

Chassis Data 326F -11s
Oscillator Calibration

3260-115
Resistor Data 760 -Is

AUTOMOBILE MODELS

(Transitone)

3
5 165 -IV, 166 -IV,

307-Ill

6 168 -IV
6F 168 -IV

169 -IV
169 -IV

169 -IV

594-V
595-V

596-V
800
AC 206(Studebaker de

698-V
AC 206 Code 122_-_-__ 599-V
AC 236

B-6AC

989 (Nash-) -.. 598-V
168 -IV

BDP Code 121 & 122.....-..601-V
167 -IV

G-lnCode 122
75-I

I'A (Packard)
TR-106

606-V

76-1Chrysler, 6 Code CA & CB

Chrysler, Code CU & C6V132-V

Dodge, Code Dlt & DS...602-V660°32:

DeSota, Code SE

Hupmobile G

Hupmobile R
Hupmobile H 604-V

Nash, 110 Series _. -_.._ 607-V
Nash, 1189 AC 607-V
Nash, 1200 Series ......
Nash. 1289 607-V
Nash, AC 989 598-V
Nash, AC.989 Code 122_600-V
Packard de Lu::e PA 605-V
Packard, Standard PB 606-V
Pierce Arrow 598-V
Plymouth, Code PE &PF

602-V
Studebaker de Luxe _..598-V
Studebaker de Luxe, ,Code

122
660997 --VVStudebaker, Jr. (230)

PhIleo Speaker

608, 609, 610. 611-V

PIELI:1E AIRO,

14-45 311-11
24-45 362-1
40 v

41 613-V
6U 61.4-V
61 615-N,

610-V
63 617-v
64 618-V
55 619-v
56 620-V
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621-V
60
61 G23 -V
618
2'I3 DC 313-11
447M 313-11
500A 624-V
524 355-1
534-6 312-11
547 314-11
547A 314-I]
553-4 625-V
632 DC ..... .......... ___358C -Is
637-8 ........... _ ........ ...... .... _______ 319-D
G40 626-V
646-7 315-11
724 316-11
724-1 -

627-V
727 DC 317-11
734-5 318-11
746-7 320-11
AC245 ..... ............... ..... -..._ ,628-V
AC 535-6 629-V
AC 624 630-V
AC 646-7 MEX _...._........._._631-V
AC LW -15-6 ....._ 632-V
BAC, 633-V
BAG 634-V
BAH 635-V
BAH -9 636-V
BLG 637-V
CAB 313-11
DC 532-3 638-V
KAD 639-V

640-V

PILOT RADIO CORP.

7 641-V
8 641-V
53 642-V
65
63 643-V
81
84

PILOT RADIO
CORP.

& TUBE

5 Tube TRF Midget --321-II
5 Tube BC & Long

wave Midget 320E -1s
6 Tube Midget 354-1
7 Tube D C 580-111
7 Tube Super,

DC
110v.

23-11
7 Tube Super,

DC
220v.

322-11
10 AC 644-V
11 Dragon DC .1944V
11-A DC 194-1V
11-R DC 194-1V
35 195 -IV
39 195 -IV
41 196 -IV
C-161 230B -Is
C-153 230A -Is
C-154 230A -Is
C-157 230D -Is
C -157A 230D -Is
C -157B 23015 -Is
C-168 230D -1s
C-162 - ........ -_____.......... 230B -Is
K-106
K-108 -_._ ..... -230-1
K -1I Super Wasp ....--2284
K-113 228-I
K-115 AC Super Wasp 73-I
K-139. ...._ .... 230E -Is
PE -6

8-141 Universal .......--...230E-Is
$-155 -..-- 230D-Is
S -155A ______230D -Is
8-155B .-_..-._.-.230D-Is
$-156 230D -Is
S-164 230B -1s
8G-8 .... ........... 229-I
SG -105 --230-1
V-191 Converter 580-111
W-145 P.A. Amplifier

230C -Is
A. C. Dragon _............._ 575-I11
Automabile Receiver _....229-I
Grimes DC New Yorker

229-I
Pilotone 6 228-I
Pre -Selector 358J -Is
SW Converter...321-1I, 230C -Is

PRIESS RADIO CO.

Nine -in -Line 375-I

R
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that the particular page is in one of the sup-

PSA-2
PWA-1
PX-245
PXP-245,
PXP-250A
PXY-1
PYP-245
PYP-245R
PYP-250
R-25-28
R-80-81
RS -81 .

RXP-171

362-11
356711

18
252-I,

360 -II 18 AC -
355 -II, 356 -II, 361 -II 18 DC ____.

355-1I
652-V 22 .._

357-1I, 362-11 24
35441 25 AC

_364-H 25 Battery
---..651-V 26

.353-11 213

364-11 235-I, 242B -1s,
.......... ________ .......... 360-11 30

30A 264-1,

RADIO SERVICE ENG.

See Continental Radio Corp.

RADIO TECHNIC
LABORATORY

Television Receiver_..445D-IIs

RADIO TRADING CO.

53 Twinplex
308 _
2115

_655-V
-...656-V

655-V
11 ADIOBAR CO. 01'

M ERICA 2143 658-V
2174 659-V
2177 660-V

106 645-V S-307 661-V
210 648-V210E 649-V210C 649-V
506 645-V RCA-PHOTOPHONE, Ine.
608 (1934) 647-V
508 (1915) 646-V
510 (1934) 648-V
510 (1936) 6481V
526 645-V
528 (1934) -.-649-V
528 (1935) 646-V

4-PA50A1 ......344 -II4-PK1A2____
PG 5 ..._ ........ _ ..... _....341 II,

334451-1111

I'G-G 34-8-11. 351-11
PG -7 349-11
PG -10
PG -13

- .................
-347-11

RADIO CHASSIS, Inc.
RCA -VICTOR, Inc.

Auto Set 650-V
7-1 -231-I

RADIO PRODUCTS CO.
7-2
7-3
7-10

233-I
------234-I

234-1
7-11L Tube Checker 443-11 7-25 237-1

880 443-11 7-26 234-I, 242-I
7-30 234-1

RAI/I0 RECEPTOR, Inc. 9-15
9-18 - 237-I

241-1

70 653-V
9-25 Electrola
9-40 Electrola

- 232-1
232-]

150 ....654-V 9-51 239-I, 242-1
AR -3 363-11
C Announcer 352-11
CAM -3 352-11

9-55
10-5110-69240-1

238-I

239-I, 240-1
H-1 358 -II
:.IM3-PMX3 46141

10-70
12-15 -

235-I, 242-1
236-1

P -50 -W_....._......359 -II 12-25 235-1
PMA-1 357-11 14 325-11,1
PMA-1 AX -1 Panel ____359-11 16 234-I, 246-I, 29641.1
PMA-1 AX -2 Panel 358-H 17 237-1, 252-1,
PMA-2 354-11 296 -III. 308-111. 340411

236-1
296-111, 308-111
299 -III, 300-111

262-I, 305-111
247-I, 340-111

264-1
249-1

330-11
-250-1

331-11
254-I, 266F -Is

247-I
301411,

32 309411, 340 -II
33 251-I, 305-111
33 DC 253'4
35 342411
41 257-I, 340-111
41 ACC ____299 -III, 310-111
41 261-1
42 -
44- 266-I, 267-1- 4-.326-111, 29511,

29841I, 302-111, 340-111
44 AC 301-111, 310-111
45 309-111
46 ........ .......... _298-111

46 AC
--__302 -III, 332-111

46 DC
301-111, 310 -III

251-I
47 259-1, 315-111
48 322-111,

325411,326-111, 600-111
50 340 III
51 ............_...2604, 305 III
51 DC
60

310 -III, 318 -III, 328-111
62 '2624, -303411, 310 III
G4 ....256-I, 302411, 310 111
66 - ...-263-I, 316-111
67 258-I, 316 III
68 331-111
80 - ......... ..... ___325-111
82 266D -Is, 325411
86 266B, C -Is, 325-111
99X
1001.00A

Speaker
-____,....662-V

.......324-11

331411

100B Speaker - -__ .... .3254]

_..663-V
....662-V101

103 Speaker -..._ ....... _ ..... _....325 -II
102

104 325-11
254-1

105 257-I
104 RPA

106 326-11, 266F -Is
110 .664-V
111 .664-V
112

115
.....666-V

667-V

114

118
120 668-V
121 669-V
122 669-V
24

126B
670-V
671-V

1

_.- 672-V127
673-V

135B
128

674-V
675-V140

141 675-V
675-V141E

.677-V
676-V142B

143
210 678- V
211 .... _.._ ........ -___- 667-V

221 _ .... 680- V
222 679-V
223 681-V
224 673-V
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215B
140
24113
242
260
261
262
280
281
300
301
310

674-V
675-V
676-V
677-V
682-V
683-V
684-V
685-V
686-V
687-V
688-V
689-V

11-22 711-V
11-24 203 -IV, 204 -IV

205 -IV, 206 -IV, 207 -IV
R -25 -DC 712-V
11-27 208 -IV, 209 -IV
11-28 2104V, 211 -IV
11-28-13W 210-1V, 211 -IV
R-28 BWC 210 -IV, 211-1V
R -28P 713-V
II -28W 212 -IV, 213 -IV
R-32 240-I, 266-I

297-111, 341 -III, 342-111

Theremin 328 -II

CENTRALIZED RADIO'

AF -6100 340N to 340P -11s
AF -6175 Speaker 340C-IIs
ER -124A 3401 to340M-Ils
E11-1240 340D to 34011,11s
ER -1240 -AZ 238 -IV

239 -IV, 240 -IV
RF Distribution Sys-

320 690-V R-35 266E -Is tern 329-11
321 691-V R-37 214 -IV, 215 -IV RF-5100 DC 340A-11
322 "Duo" 692-V R-37 P 714 -IV 117-5600 34013-11s
37 220 V. DC ............. 693-V R-38 214 -IV, 215-1V
130 694- V R -38P 714-V
331 695-V R-39 266E -Is
340 696-V R-42 240-1, 242A -Is READRITE METER WORKS
340E 696-V R-43 333-11
341 "Duo" 697-V 11-45 341-111
380 "Duo" 698-V R-50 338 -II, 260-I, 330-111 245 Set & Tube Tester 444-11

3801111 "Duo" 699-V R -51B 715-V 400 Tube Tester 445-11

381 "Duo" 700-V R -53B 715-V 450 Short Checker 444-11

11 244-I R-55 338-11, 330-111 550 Oscillator 445-11

111 243-1 II -70 216-1V 600-700 Tester 446-11

111 1 245-1 R-71 604-111
IV 244-) R -71B 217 -IV, 218 -IV
V 244-1 11-72 604-111 REMINGTON RADIO &
VI 244-1 11-73 2194V, 220 -IV TEL. CORP.
VII 243-I R -73A 2194V, 220 -IV
VIIB 339-11, 246-1 R-74 221 -IV See Radio Bar Co. of America
VIII 249-1 222 -IV. 223 -IV, 224 -IV

245-1 R-75 225 -IV, 226 -IV
A4-4229 701-V 11-45.A 225 -IV, 226 -IV
AP -736 238-I It- 221-1V, IIIIMLER COMPANY, Ltd.
AP -777C 335-1 422-1V, 223 -IV, 224-1V
AL' -810 249-1
AA11:---11113357 2561-

246-1
AP -947 241-1
Al' -951 23 i-1, 256-I
A1' -951A 236-I
AP -952 231-1, 241-1
A1' -914A 236-1
AP -997 233-1, 241-I
AP -997A 236-I
AP -997C 328-1
Alt -812 249-I
AR -1145 332-11
Alt -5006 702-V
AG11-1 675-V
CE -29 592-111
JMV-97A 103-V
M-30 300DD-Hs
M-34 197-1V, 198-1V, 199-1V
M-105 704-V

R-77 221 -IV
222-1V, 2234V, 224 -IV

11-78 . 424N -11s 583-111
P. -73A 424N -11s, 583-1L1
R-80 266A -Is
11-90 227-1V, 228 -IV
R-901 716-V
It -92 717-V
RAE -26 718-V
1IAE-59 326Q -11s, 32611-1Is
RAE -68 340-11
RAE -79 606-111
RAE -84 229 -IV,

2304V, 231 -IV
RE -17 26.61 -Is
RE -18 719-V
11E-20 720- V
RE -35 321-111
RE -39 321-111
RE -40 232 -IV, 233-1V

10 618-111
10-3 (Cameo) 722-V
10-4 (World Cruiser) 723-V
11 619 -Ill
14 345-1, 332-111
15 366-11
17 620-111
19 31011-11s
21 (Minuette) 36541
21-3 (Minuette) 724-V
26 AC -DC (Scotty) 725-V
27 (Scotty) 726-V
30 727-V
35 728-V
40 (Scotty) 727-V
45 kc. Super 340-I
Adjustment diagrams,

366B-IIs
Cameo Screen Grid 366A-1Is

M-107 705-V RE -45 240 1, 297-111
M-116 706-V 316-111, 324-111, 344 -III
11[-123 707-V RE -57 321-111266E -1s,
1'-31 596-111 RE -75 240-I ROBERTSON -DAN -IS CO.
1'G-62 200 -IV, 201 -IV RE -80 243-1V, 235-1V
PT -15
11-3-C
It -4

202-1V
708-V

326H -11s

RE -31 326-1V, 237-1V
110-23 585-111
RPA-1A 215-1

Melo-Heald, 11 Tube
Super 357-I

11-5 AC 334-11, 226J -Is 1IPA-4 2(5-I
11.-5 1)C 336 -IL SW -3 203 -IV, 204-1V,
11-6 32611-11s 205 -IV. 206 -IV, 207-1V
11-7 AC
It -7A AC

266G -1s
327-11

SWA-2 616-111
T-5 339 II

ROGERS-MAJESTIC
CORP., Ltd.

11-7 DC 327-11 4 Tube 220V DV 721-V
11-8
It -9 DC
11-10 AC
1t-11
R-12

1261 to 326M -11s
337-11

584-111
335-11, 330-111

3261 to 326M -11s

Alhambra 1 231-I
Alhambra 11 233-I
Auditorium Phonograph

34011 to 340V -11s
Borgia 11 231-I

645 729-V
832 730-V
833 731-V
840 732-V

It -14 242A -1s Electrola Cromwell 231-I
It -15 2661) -Is Florenza 233-I
It -17-M
11-18-W

709-V
710-V

Radiola AR 243-I
Radiola RS 243-I

ROLA COMPANY

It -20' ...326N to 326P -11s, 234-I liddiola Grand 245-I
R-21 326N to Radiola Senior 243-I 80 367 -II

326P -Hs, 264-I, 347-111 S. W. Adapter 617-111 90 367-11

S

SAMSON ELECTRIC
COMPANY

See also S. H. Coach Co.

PAM -5 371-11
PAM -9 369-11
PAK-16 372-11
1'AM-16N 370-11
1'AM-17 372-11
1'AM-17M 370-11
PAM -19 374-11
PA51-25 373-11
l'AM-M1K1 375-11

SANGAMO ELECTRIC CO.

250 Amplifier 450-11
3 Stage Amplifier. 450-11

E. H. SCOTT RADIO

All -Wave Stiper 196P -Is

SEARS, ROEBUCK & CO.

36 376A-1Is, 13-1Is
36P 376C -11s, D-Ils
37 376E -11s, F -11s, 1-11s
37P ....- 476D-Ils
39-125 621-111
40 ----.623-111
41 376G -11s, 1 -Hs, 628-111
4113 37611-1Is
42 628-111
43 623 -Ill
44 376J -11s, K-1Is
46 627-111
47 376L-1Is, M-Ils, N-Ils
43 376L-112, M -11s, N -lie
49 625-111
50 AVC 376-0-1Is, P-Ils
62 Se Colonial Radio Corp.
15 733-V
69 733-V
105 734-V
103 735-V
107 736-V
101 - 737-V
109 738-V
110 739-V
111 739-V
112 740-V
1570 733-V
1572 733-V
15 i4 733-V
1580 See Colonial Radio Corp.
1582 See Colon. 1 Radio Corp.
1516 See ColoW 1 Radio Corp.
1536 See CrAon I Radio Corp.
1590 741-V
1592 741-V
1620 742-V
1622 ........... 742-V
1700 7.13-V
1703 741-V
1704 745-V
1705 746-V
1706 747-V
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l',07 747-V 108A 241 -IV SILVER MARSHALL 16X 803-V
16 6474111708 748-V 109 _.241 -IV MFG. CO.
16AW Broadcast ---__617-11I1708A 775-V 114 ___777-V

1709 748-V 264 ___242 -IV 16AW Short Wave
1 'i10
1711

749-V
.750-V

244 A95-1Is, 348 -Is
613 246 -IV

639-111, 640-111
17 804-V
18 804-V1,11A 751-V 550 - ---.244-1V

570 25 413-11
26 413-111113

1714
752-V
753-V

590 -__7794
699 .-780-V SIMPLEX RADIO CO. 26AW Short Wave

1715 754-V 602 _ ............... 639 -III, 640 -III
1120
1721

755-V
756-V

610 245-1V
630 782-V F 27 805-V

27A _805-V
28 Triolian 42411-11s
30 407-11

1722
1722X

757-V
758-V 782-V AC _____794-V

1724
1725

759-V
755-V

660 346-I
666C -495A-Hs, 346-1

_...--791-V
K -.--368-II 30A --.-407-11

30B 407-11
1729 760-V 1040 -. 783-V L ..........394A -11s 3.1
1732
1732X
1760
1760
1802
1803

-
757-V
758-V
761-V
762-V
763-V
763-V

5000 --- 784-V
5100 - -_ ........ _-...-784-V
5200 786-V
6700 786-V
6100 ____-787-V

____247-1V
N -DC
P -AC _792-VP Battery 793-V
P -32V - 794-V
Q.......... _____ __.- 794-V

32 -404-11
33 __. ____---.806-V
33A 807-V
33B 807-V
34 808-V
36 809-V

1804
1805

764-V
764-V R -DC 796-V

36 810-V
39 275-1

1806 765-V T ..797-V 40 406-11, 3101t -Hs
1320
1321
1823

766-V
765-V SHORT WAVE AND

V
V All -Wave AC-DC ......_._.800-V

41 654 -III
41A 811-V
42 812-V

1826 764-V TELEVISION LAB. W All -Wave 801-V 43 813-V
1827 766-V X _802-V 45 641 -III
1828 767-V Baird Television Re - 49 276-I

511829
1140

765-V
768-V ceiver 376 -11 .405-11

62 405-11
1 )

SLAGLE RADIO CO. 53 814-V
.1 770-V 54 815-V

1854 ....769-V See Continental Radio Corp. 56 AC 816-V
1855 66 643411
1857 772-V SILVER -MARSHALL, Inc. 67 817-V

60 Converter
7062 743-V SONORA PHONOGRAPH

- _..648-111
61 818-V

7064 744-V 9 'Abe Super, 1929 -Is CO., Inc. 62 818-V
7065 .755-V

_....268A
30 268-1 67 819-V

7070
7071

7074

745-V
_745-V
..745-V

378-I, 268G -Is
33-A 268A -1s
34-A ...... _268 -B -Is
35-A
36-A

2 -RP -25 269-1
3-11 _...270-I
3 -RP
4-R

68 819-V
69 _279-1
71 820-V
71B 820-V
72 821-V--

7075
7076
7077
7078
7090
7090A ....... ..........

7091
7092
7093
7094
7118

..._....774-V
774-V

-.....774-V
774-V

.750-V
_ ........ .751-V

774-V
....774-V

774-V
774-V

_.._ 775-V
.200B -1s
200B -Is

......

37 .268E -Is
38 _268E -Is
39 _268E -Is
60 ___------- 268-1

677B _........_.____._..._.._..._ _394 -II
679 - ______ _394 -II

683 ...383-1I
684
686 389-11

7-P
30 -336-111
32 -----336-III
36 ___336 -III
40 335411, 336-11
44 300 -III, 335-111, 336 -III
46 4 _...._....335 -III, 336-111
A-36 2681I -Is, 335411
A-44 -..-..-.._ ........ 313 -III, 326-111
B-31 274-1
E -AC 26811 -Is
Combination - -----320-111

74 822-V
75A 823-V
76 824-V
78 825-V
79A 279-I
80 826-V
81 827-V
82 828-V
83 826-V
84 826-V
85X 826-V
86X 826-V
89 279-I

__....._..200B -Is
_..._

690 340-1 89A 275-1, 345411
H 200B -Is

-
692 -.- _........_....385 -II 101 649411

103 398-11712 _.. ...... 268DlIs SPARKS- WITHINGTON
104 829-V714 COMPANY
109 ___279-I716 383-11
109 De Luxe ...279-1
110 281-1sENTIND:L RADIO CORP. 720 . ...59-I

722 AC .286D -Is 5 397-11
111X V722 DC -379-II 6-15 _281-1

5 -Tube Superhet 766-V 724 -268D -1s 5-26 - -281-1 210 ...329 -III
7 -Tube Band Pass 495-11 726 SW -381-11 6-15 ___..._'278-I 235 --409-II
7 -Tube Super 493-11 737 _393 -II 6-26 278-I 301 AC 280D -Is
8 -Tube Super 494 -Is 738 .392-11 9 397-11 300411, 311-111
8 346B -1s 739

...

301 DC ________277-I
333 830-V9 346B -Is 782-16 _..._____.__._...377 -II 9A ...410-H
400 3234111.1 346A -Is
410 AC 411-1112 346A -1s 1) 387-11 10 -403-11
410 DC 400-1115 .,6 346A -Is 388-11 ------645-III
420 AC 411-1116 346A -Is G 390-11 23 .803-V

31 _ 346B -Is Q -....... _ ........ _...394A -11s 14 420 DC ..._..___.___-....400-11....

33 346B -Is R 394B-1Is 14A .803-V 475A - .... ..... .823-V

104 346A -Is SMD-1 16 ..408-1I 478
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478A _____823-V STANDARD RADIO MFG. 100CF 834-V R-123 844-V

564 _____395-11 CORP. Ltd. (Rogers) 105 250-I'V R-125 845-V

570
574 ---401-11
578 398 -II

See also Rogers -
Majestic, Ltd. 108X ..251 -IV

109 -__-......-252-1V, 253-1V

R-126 846-V
R-127 847-V
Servicing wih the Jewell

589 _280C -Is 110 .-835-V 199 424P, Q-IIs
591 331-111
593

Advanced Chassis 414A -11s 11013 836-V
110E __836.V

SW Converter 424-11
__414-11

600 AC 322-111
600 DC
610 AC 412-11
610 DC 402-11
620 AC .....__..__.._._412 -II, 322-111
620 DC .... ........ _402-11

250 414C -11s
403 414C-IIs
451 414E IIs
645 414F -11s
640 578C-lIs
831 578C Hs

202A _.422-I1
20213 422-11
202E ..... ......... .... -_-422-11

286-1

301B 424-11

STORY & CLARK RADIO
CORP.

36 290B -Is
43 290B -Is

691 819-V 305 286-, 51 290B -Is

737 399 -II, 412-11,
321-111, 322 -III

740 ..- 395-1I, 321-111, 322411
740 DC __-_------ _402 -II

STAR RAIDER RADIO
SERVICE

310 286 1
315 286 -,
320 ..... __ -286-,
325 ......_.........._..__...._..___ _...._._.2811-1

STRATFORD RADIO CO.

750 -395-11 -286 i
750A 804-V
750X 804-V See Continental Radio Corp. 336 286-1

-286-1
38 ...._...._See Balkeit-Model 38
48 --See Balkeit-Model 48

750 DC 345 286-I 59 See Balkeit-Model 59
870 ....... _____401 -II
870A
870X _____804-V STARCK RADIO CO. 365 ----

360 286-1 STROMBERG-CARLSON
930 ».._......_....651 -III,

652-111, 653 -III, 310-111 Starck 345-111
365
390 -

TELEPHONE MF(., CO.

931 AC 280B -Is
931 DC ...-....277-I, 308-111
AC -7 249-1V
AC -62 249-1V
AC -63
AR -19 396-I1
AR -50 ...... ............ ........... 831-V

AR -50A 831-V
Sparks Ensemble

280-I, 280A -Is
Sparton DC _ ....306-11I
Sparton Tube Tables 638-11
Tubes used in Sparton

Receivers 634 -III
635 -III, 636-111, 637-111

SPIEX.-EL, MAY, STERN (1).

STEINITE RADIO CO.
See also Jackson Radio &

Television Co

10 282B -Is
15 415-11
20 - 416-11
26 ....417 -II
28 418-11
40C Power Pack 282A -1s
50A 282-1
60 Power Pack 282A -Is
70 282B In
88 282D -Is
95 282B -Is

500 287-1
520 - -28, ,
646 ZO4

530 287-1,
535 287-1, 288-1

.281-1
705 287-1
710
715 281-1, 288-1
720 287-1, 288-I
750 --289-1
801 421-11
802
806

442912211:11-11900
950 Series Screen re-

ceivers 424A to 424M -11s
950 Battery 39413-11s, 289-1

435-11
1B 298-1
10 432-11, 433-11,

311-111, 321-111, 336-111
11 --....432-II, 432-11, 434-11,

311-111, 321-111, 335-111
12 30013-1s, 335-111
14 ............300A -Is, B -Is, 335-111
16 430 -II, 431-11
19 _______ ..... ... .429 -II, 334-111
20 429-11, 334 -III
22 428-11, 331-111
25 427-11, 327-111
26 427-11, 327-111
27 434A -11s, B-Ils
29 434C-IIs, D-IIs, 310-0-11s
33 Auto Set 848-V
33A Auto Set 849-V

Melrose, same as Apex 306-I

102A 822-I
102C Power Pack 282A -Is
61 283-1

1090 to 1099 260-1V
1121 837-V

37 850-V
38 ..... .................... 655-111,

656-111, 657-I11, 658-111

sPLITDORF ELECTRIC
1IFG. CO.

262 283-I
991 283-I
092 283-1
993 223-I
Steipite 345-111

1172 ....841-V
1201 to 1209 ....843-V
1231 to 1239 . _.........._._._844-V
1251 to 1259 _845-V
1261 to 1269 ...846-V
1271 to 1279 847-V

39 655-111,
656-111, 657 -III, 658-111

40 655-I11.
656 -III, 657-111, 658-111

41 655-111,
656 -III, 657-111, 658-111

48 259-1V, 260 -IV,

171 324-1 R-100 All Lettered Models 261 -IV, 262-1V, 263 -IV
M-5 322A -Is sTENODE CORPORATION 290A -Is 49 259 -IV, 260 -IV.

M-6 322B -Is OF AMERICA R -101A 423-11 261-1V, 262 -IV, 263 -IV
PAD -4 322-1 R -101B 423-11 50 259 -IV, 260-1V,

R-100 322B -Is R -102A 254 -IV 261-1V, 262 -IV, 263-1V
R-200 322-I Stenode Receiver 419-11 R -102B 254-1V 51 ..... ....... _259 -IV, 260-1V,

RV -695 322A -1s R -102E 254 -IV 261 -IV, 262 -IV, 263 -IV
Abbey 322-I R-104 .254 -IV, 256 -IV 52 851-V

inherently Electric 324A -1s STERLING MFG. CO. R-106 .257 -IV, 258 -IV 54 851-V
It -110 ....836-V 55 Tel-lek-tor-et 852-V
R-111 838-V 56 Tel-lek-tor-et 852-V

4 284-1 R-112 _....837-V 60 853-V
5 D3A Receiver 499D-11 R-113 .....839-V 64 854-V

,T tills -WINTERS CO. 517 Mutual Conductance R-114 839-V 68 All -Wave 855-V
Tester 466-11 R-115 _.-838-V 69 All -Wave _.._...._..........._.856-V

13 268F -1s R-116 840-V 403 .298-I

Television Receiver -455C-Ils R-116 AL 840-V 403A ... 298-I
R -116X 840-V 403AA 296-I

STEWART WARNER CORP. R-116XH
R-116XL 840-V

403B 296-I
404RA - -295-1

11-117 841-V 404RAC 296-I

STANDARD RADIO CORP. 0200 832-V R-119 842-V 501 299-I, 334-111

0201 833-V R -119A . ____842-V 502 _ ..... ____________299-I, 334-111

50, 51, 58 series 105, 424-0-1Is R-119EF 842-'V 623 DC 292-I, 298-111

29 342-1 100C 834-V R-120 843-V 524 DC 292-I
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601 297-1, 334411
602 ............. 2974, 334411
633 300-I, 334-111
634 300-1, 334 -III
635 292-I, 296411

298-111, 300-111, 334411
635 AC .... .... 310-111
635 DC 297-1
636 292-1, 296411.

300411, 334-111

TELEPHONE
MAINTENANCE CO.

Telmaco P-1 358-I

TEMPLE CORPORATION

638A 300A -is 8-60 3014,- 340-111
638B 300A -Is 8-61 -.302-1
638 DC 294-I 8-80 301-I, 340-111
641 293-I. 8-81 302-1

304411, 325411, 334411 8-90 301-I, 340-111
642 293-I. 8-91 302-1

304411, 321411, 325-111
334411

642 AC
645 425-11, 426-11

THORDARSON ELECTRIC
MFG. CO.

652 294-1, 325-111, 334411
654 294-I.

314411, 321-111, 335-111 Class B Amplifier 264 -IV,
734 298-111 265 -IV, 266 -IV, 267 -IV
734B 300-I
744B 299-1
846 295-1. TRANSFORMER CORP.

304411, 311411, 334-111 OF AMERICA
D-968 292-I
Police Radio

659411, 660-111, 661411 25-51 328-1
25-53 328-1
25-55 328-1

TUDEBAKER
1,ABORATORIES

25-90
25-91
25-94

328A -Is
328A -Is

458-11, 459-11
25-160

31 436-11 25-240 871-V
42 -439-11 25-280 872-V

40 456-11,
457-11, 463-11, 329-111

51 328-1
$1 PRIME INSTRUMENTS
CORP.

53
55

-328-1
328-1

60 305-1
61 460-11, 462-11

70 Oscillator 449-11 70 _....__....._.460 -II, 461-11, 462-11
85 Tube Tester 857-V 80 465-11
90 Tester 448-11 88 4/66-11
333 Set Analyzer 858-V 84 662411, 663-111, 664-111
AAA -1 447-11 85 662411, 663-111, 664-111
Ohmmeter 449-11 90 464-11, 328A -Is
Tube Checker 449A-1Is 91 328A -1s

91A 328A -Is

T

L. TATRO PRODUCTS
CORP.

084 869-V
094 860-V
AK -54 861-V
AM -54 861-V
K-54 - 862-V
L-54 863-V
L-74 864-V
M-54 862-V
N-54 863-V
NH -44 862-V
N-74 864-V
P-54 865-V
Governor 864-V
Lieut. Governor 864-V
Mayor 861-V
President 860-V
Redorder 865-V
Senator 861-V

92
.

.... . .46741
94 ...._...._ 45841, 459-11
100 665-111, 666411, 667-111
120 ..... _ ..... ......668-111
160AVC 182J-1Is
200 Series short wave

468A to 468G-112
220 468H to 468P-1Is
260 669411, 670-111, 672411
280 674-111
300 268 -IV, 269 -IV
320 270-1V
340 271 -IV, 272 -IV
360 273 -IV
400 AC -DC 866-V
422 AC -DC 867-V
423 AC -DG 867-V
170 868-V
480 869-V
AC -160 870-V
AC -240 871-V
AC -280 872-V

TRANSITONE AUTOMOBILE
RADIO CORP.

See Philco Radio &
Television Corp.

AC Power Pack .

DC Power Pack .
K
SG-AVC Super
SG -AC
SG -DC
Trav-lette

the page number of each set listed, to differ -
the numeral I refers to the 1931 issue, II to
to the present volume. The small "s" fol-
that the particular page is in one of the sup-

TRAV-LER MFG. CO.

6 322-I
7 332-1
8 Super 453-11

332-I
332-11
452-11
455-11
451-11
455 -TI
454-11

TRIPLETT ELECTRICAL
INSTRUMENT CO.

1125 Tester 873-V
1150 Oscillator 873-V

U

UNITED AIR CLEANER CO.
See Sentinal Radio Corp.

UNITED AMERICAN
nostai CORP.

Also see American Bosch
Magneto Corp.

4 _ 274 -IV, 276 -IV
5 'AC 90D -1s
10 274-1V, 275-1V, 276 -IV
16 Amborola

86-I, 307411, 333-111
17 307-111, 333-11
18 304-111, 309-111
20 AC 141-11
27 Amboroda Battery ...864
28 298411,

300-111, 303-111, 304-111
306-111, 309-111, 315411

323411, 343-111
28 AC 89-I
29 298-111, 300411, 303411,

304411, 309411, 315411,
323-111

31 277 -IV, 278 -IV
35 Cruiser, Royal CruisL

er 87-I
36 279 -IV
36A 874-V
36B. 874-V
38 AC 25 Cycles 89-I
40 281 -IV, 282 -IV
46 AC 88-I
46 Little Six Battery
48 AC 60 Cycles_90-1, 298-111
48 DC 298-111
48 304411. 307411, 309-111,

315 -III, 320-111, 333-111
49 304-111
49 AC 25 Cycles _...._...._ _._..90-I
54
56
57
58 AC

60 AC
90C -II, 90E -II, 315-111,

320411

Battery ..... 86-I
90A -1s,

315411, 320-111
90B -1s.

61 AC 90E -Is
62 DC _ 90E -Is
63 DC --....- 90G -Is
66 AC ._ ___-___ 88-1
66 Battery _______ 88-1
73 AC
74 AC 140-11
76 Battery -- 88-1
76L Battery 88-1
80 Auto Receiver

91-1,141-11, 142-11
84 Auto Receiver

91-1,14141, 142-11
87 Battery 86-I
91 283 -IV, 284-1V
96 AC 88-I
96 DC 89-I
100 285-1V
107 AC 88-I
108 Police Car Radio 876-V
113 Police Car Radio 877-V
113X Police Car Radio 878-V
116 AC 88-I
123 Police Car Radio 877-V
123X Police Car Radio 878-V
126 AC 88-I
136 AC 88-1
140A Car Set 879-V
146 AC 88-I
150 286 -IV
160 Car Set ._........_._...._..__...880-V
166 88-I
176 AC 88-I
200 287 -IV, 288 -IV
201 287-1V, 288 -IV
205 289 -IV, 290 -IV
226 881-V
236 291 -IV, 292 -IV
237 ....._.........291 -IV, 292-1V
242 293 -IV, 294 -IV
243 293 -IV, 294 -IV
250 295 -IV, 296 -IV
251 295 -IV, 296 -IV
260 297 -IV, 289 -IV
261 297-1V, 298-1V
305A 299-1V, 300 -IV
305A Edition 2 882-V
310A 883-V

301 -IV, 302-1V
301-1V, 302-1V

884-V
885-V
886-V
887-V

Series 888-V
889-V
889-V
890-V

825 Power Pack 89-1
BAN Edition 2 _904
BAN Editions 3 & 4 ....... _..90-1
BAN Editions 5 & 6 90-1
.1 333-111

889-V
889-V
891-V

312
313
350
355
360
370
500
501!
502
503

RS 501
RS 502
T
"Vibro-Power" 512, 4HHH-IIs

UNITED MOTORS SERVICE
CORP.

2003
2010
2035
3026
4037
4038

892-V
892-V
893-V

......_ 894-V
895-V
896-V

4048 897-V
4049-32V. DC ........... -_____898-V
4050-32V. DC 898-V
4051-32V. DC 899-V



OFFICIAL RADIO SERVICE MANUAL 25

PLEASE NOTE: A Roman numeral follows the page number of each set listed, to differ-
entiate between the various volumes. Thus, the numeral I refers to the 1931 issue, II to
the 1932 issue, III to the 1933 issue, and V to the present volume. The small "s" fdl-
lowing some of the Roman numerals specifies that the particular page is in one of the sup-
plements to the 1931 or 1932 Manuals.

4052 AC -DC 900-V
4053 901-V
4053A 901-V
36441 Auto Set (Chevrolet)

46A
47
47A
48

902-V 48A
Al Delco 903-V 49
A3 Delco 904-V 55
B1 Delco 903-V 69
B3 Delco 904-N 80
BOP -4036 905-N 90

99
99X
120

UNITED REPRODUCERS 300
CORP. 400

(See also Gray Electric Co.) 500
502

20 Electrostatic
45 Arborphone
65 Electrostatic
65 Chassis
868 .._

880
890
K-70 303-I,
Courier
Kilectron 305-111,

304-I
490-11
489-11
303-I

491-H
491-11
491-11

343-111
325411
309-111

507
700
900
902
906
1006
1007
1009
1200
3040
3056
3070

307-1 2B Series 924-V
307-1 5 Tube DC 509-11, 510-11
307-1 5B Series 925-V
305-I 6U Series 926-V
305-1 7C Series 927-V
908-V 8T -AC 497-11
908-V 9B Series 928-V

321-1V, 322 -IV, 323 -IV 9 in Line 197-I
486 -II. 305-I, 295-111 10 501-11, 502 -if

476-11 20 332-1V, 333-1V
434F-IIs 40 334-1V, 335 -IV
434F -Hs 40-A 334-1V, 335 -IV

312 -IV, 313 -IV 50 336 -IV, 337-1V
324 -IV, 325 -IV 60 505-11, 506-11, 507-]I

314-1V. 63 505-1I, 506-11, 507 -II
315 -IV, 316-1V, 317 -IV 70 Series 929-V
318 -IV, 319 -IV, 320 -IV 80 508-11

303 -IV, 80A 498-11, 499-11, 500 -II
304 -IV, 305 -IV. 306-1V 92 338 -IV- 326 -IV, 327 -IV 93 338 -IV

307 -IV, 308 -IV 332 339 -IV
309-1V, 310 -IV, 311 -IV 352 340 -IV

--309-IV, 310 -IV, 311 -TV 502 341 -IV
321 -IV, 322 -IV, 323-1V 572 342 -IV

Blass B 909-V 872 343-1V
Class B 909-V C, AC -9 503 -II, 504-11

312 -IV,
326 -IV.
326 -IV,

UNITED SCIENTIFIC LABS.
Sec Emerson Radio & UTAH

Phonogroph Corp.

I-. S. ELECTRIC WORKS

M Genemotor 492-11
T Genemotor 492-11
U Genemotor 492-11

I. S. RADIO &
TELEVISION CORP.

'3 488-11
5-A 303-1V

304 -IV, 305 -IV, 306-1V
6 Tube Buttery 487-1V
7 488A, B -Ilk
7-D . ... 307 -IV, 308-1V
8 483-11, 484-11
9 309-1V, 310 -IV, 311-1V
10 ......... -....481-1I, 482-11
12 312 -IV, 313-1V
19 309 -IV, 310 -IV, 311 -IV
20 478-11
24 314 -IV,

315 -IV, 316 -IV, 317 -IV
25 ...._.........318 -IV, 319-1V, 320 -IV
26 479-11
26P 480-11, 329-111
27 469-11, 470 -II, 475-11
2713 Motor Board 468-11
28 906-V
28A - 906-V
29 906-V
30 .. 307-I
31 471 to 474-11
32 477-11
33-110V. DC 907-V
36 96B -Is
37 473,1I
41 306-I
42 306-1
43 306-1
44 306-I
46 307-1

PRODUCTS CO.

910-V
313 -TV
327-1V
327-1V

910-V WESTINGHOUSE
ELECTRIC & MFG. CO.

WR-4 511-11, 512-11, 513 -II
WR-5 266A -1s

400A Series 911-V WR-6 266D -Is
40013 Tuner Series 912-V WR-G-R 526 to 529 -II
400B Amplifier Series 913-V WR-7 266B -Is

WR-7-R 526 to 529-11
WR-8 515-11,

517 -II, 266H -Is
WR-8-11 514 -II, 518-11

W
519 -II, 266H -Is

WR-1.0 521-11, 522-11,
523 -II, 266G -Is

WR-10A 520-11
WR-14 5.2541
WR-15 335 -II

WEBSTER ELECTRIC WR-20 93.2-V
CO. W1t-22 933-V

35TA 396-11
13-37-50 350B -Is
6005 350B -1s
6009 35013 Is
6013 496-11

350A 'Is
350B -1s

6025 -JD
6030-JL

WELLS G IRDNER & CO.
See also Culb:unsien Co. and

Montgomery --Ward & Co.

00A 914-V
0013 915-V
OC 916-V
02A _-917-V
02AA 917-\
05-A 328 -IV
05AA 918-V
05BA 919-V
06A 920-V
06W 921-V
07A Series 922-V
022 329 -IV
052 330 -IV
062 510A -11s
073 923-V
092 331 -IV

WR-23 934-V
WR-24 934-V
WR-25 Auto Set 935-V

WESTON ELECTRICAL
INSTRUMENT CORP.

See also Jewell Inst. Co.

209 936-V
214 (Jewell)

937-V
444 (Jewell)

938-V
533 (Jewell)

939-V
534 (Jewell)

940-V
538 Tube Checker ,(Jewell)

941-V
560 Oscillator (Jewell) 942-V
565 Test Set 943-V
566 (Type 3) Set Tester.

944-V
660 (Type 3) Set Analyzer

945-V
Test Panel 449B -11s
Adapters for Weston and

Jewell analyzers -232J-11s
232K-1Is, 232L-118

Tube
'rube

Checker
Checker

Set Analyzer

Tube Checker

Tube Checker

WHOLESALE RADIO
SERVICE CO., Inc.

10
20
40. 40A
VA
Mighty Atom

531-11, 532-11
533-1I, 534-11

534A, B, C, D-Ils
344-1
535-11

WEXTARK RADIO STORES

Knight 8-9
Knight 6 Tube DC 301-111

324B -1s

WILCO RADIO CO.
See Brunswick Radio Corp.

WILCOX-.GAY CORP.

2T5
2U7
2VA7
2VB7
3D5
3F7
3J5
3K5
3KD5
3P6
3PA6
3PB8
3R6
3PB8
3R6
3S5
3SA5
3T6
3TA6
3TB8
4136

947-V
947-V
947-V
947-V
998-V
949-V
950-V
950-V
950-V
951-V
951-V
952-V

-._952-V
953-V
954-V
954-V
955-V
955-V
956-V
957-V

WILCOX LABORATORIES
Inc.

6 560-11

WILLARD STORAGE
BATTERY CO.

Units:
3262
3280
3290
3390

Units
3096
3310
4095 ..... 304A -is
4310
"A -B" Units
3301
4301
6301

304A -Is
304A-ls
304A -Is
304A-18

304A -1s
304A -1s

.....304A-18

304B -Is
304B -Is

--__30413-Is

RUDOLPH WURLITZER
MFG. CO.

See also All-American
Mohawk Corp.

460 958-V
460 959-V
A-60 960-V
B 536-11
B-6 961-V
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35AP 313-1 422 _ 318-1 2052-B .-___-_-______978-V
B-1930-31 »..._..._....._.._...__..._..346 -IV 35APX 316-I 430 _371 -IV 2052-C ..........._......-.................978-V
C-4 962-V 313-1 2053-B
DC -7 .347 -IV 35PX 316-1 440 371-1V 2064 974-V

2054B _----..._......-___974-VDC -65 348 -IV 37A 313-1 460 ................----3724V, 3.73-1V
39 315-I 462 .973-V 2056

P-5 39A 315-1, 304-111 474 - -.------979-V 2056-I_963-V
S-40 964-V

.983-V
2067 976-V404. _ 315-1 475 - 974-V
2059 981-VS-50 349 -IV 41 ..._.._.__..._._.___._._319-I, 295-111 476 --.. -980-V
6701 982-VS-63 350 -IV 300 -III,
5702 982-V306411, 307-111, 313 -Ill 476B 981-V

SA -6 966-V 50 -295-III, 300-111, 302-111, 500 -----374-IV, 375 -IV, 376 -IV 5703 982-V
SA -91A _967-V 30-3-111, 304 -III, 305-111, 501 ..-.....374-IV, 375 -IV, 376 -IV A, B, C, D . ___576K -11s
SA -120 1..968-V 308411, 323-111 603 .374 -IV, 375 -IV, 376 -IV AH-CH-RH-No. 3A
SA -133 969-V 52 320-I, 300-111, 514 --__374-1V, 375 -IV, 376 -IV 688-111, 690 -III, 324 -III
SA -65 310-111, 329-111 515 ....- ..... 3744V, 375 -IV, 376 -IV BH-LHB ............----...........576N-11s
SA -90 ....352 -IV 53 320-1 516 3744V, 375-1V. 376 -IV ZE-3 Power Supply --....312-I
SA -91 -353-IV 54 622 .s. -...-._-320-I ZE-4 312-I

ZE-5 Power Unit ___-.309-ISA -130 354-1V 65 320-1 532
SU-5 ....970-V 60 .317-1 542 --320-I ZE-6 Filter Unit --.....578-II
SW -80 355-1V 61 317-1 563 DC ------ -.975-V ZE-7 Power Supply ___568 -II
SW -88 971-V 62 317-I 600 ......_....374 -IV, 375 -IV, 376 -IV ZE-8 Filter Unit ______566 -II
U-50 356 -IV 64 602 _._ ...... _ .. _ . ____--...317-1

.... .7 -5"3/.4
ZE-8P Filter Unit -.566-11

U-600 357 -IV 67 ..................317-I 604 -IV-, -IV, 376 -TV ZE-9 Power Supply ._568 -II
70 321-I 606 374 -IV, 375 -IV, 376 -IV ZE-10 Power Supply --309-1
71 -321-1 610 ----374-1V, 375 -IV, 376 -IV ZE-11 Power Supply -.-.314-1
72 321-1 612 ...317-I ZE-13 Power uupply _...314-1
73 321-1 616 . 374 -IV. 375 -IV. 3764V ZE-14 Power Supply ___314-I
77 .321-1 618 ....__....374 -IV, 375 -IV, 376-1V ZE-15 Power Supply -314-1
80 576-11 320-A. B -Is 622 . -3174 ZE-17 Power Supply __3174
91 ....676 -III, 678 -III, 680-111,

-2
642 .. - - 317-1 ZE-18 Power Supply 317-1

68 -III, 684411, 686411, 650-11) -._ ...... a_ ...........-.976-V ZE-19 Power Unit _.......564 -II
676A to I-IIs -HE 976-V ZE-20 Audio Unit ...........564-11

92 _....676 -III, 678411, 680-111, 660 -TD 976-V ZE-50 Power Unit
684 -III, 686-111, 661-TE -.976-V Model VII -___-_-___566 -I I

ZANEY GILL CO.
Midget Iteceiyer 495-11s

576A to I-IIs
102 572-11
103, No. 5A 576Q -11s

672 -_317-I
701 AC DC 977-V

-978-V

Record Changer ____...__578 -II
Zenette 5 Tube _-_ 574-11
Zenette 6 Tube .....-_-.-574-I1

576R-IIs, 576S -11s, 576T-1Is 706 _-_978-V 632 -III, 633-111
112 572-11 707 ....-- 978-V

ZENITH RADIO 122 572-11 710 ...... -377-IV
uuttruitATION 210 5760, P-IIs

215 -.......358-1V, 359 -IV, 360 -IV
216 .._....._358 -IV, 359 -IV, 360 -IV

711 ......._.....».__.._...978-V
712 _ ........ ____-_978-V CHART OF INTERMEDIATE

FREQUENCIES
4-11 309'4 220 .........._358 -IV, 359 -IV, 360 -IV 722
0 -kW - -570-11

I Auto :set -...--._.-.972-V 225 ..... 3584V, 359 -IV, 360 -IV
2311 362 -IV, 363 -IV

732 321-I National Union Radio Corp.
984-V, 985-V

DI AC _313-111,
315-111, 316-111

11 572-11, 308-1,
315-111, 316-111

11E __ 308-1, 295-111, 311-111
12 ...... ....... ____.-572-11, 308-1,

315 -Ili, 316-111
14 308-1
14E .308-1

240 361-1V, 362 -IV, 363 -IV
244 ___361 -IV, 362 -IV, 363 -IV
245 - 361 -IV, 362 -IV, 363 -IV
250 _ 3644V, 365 -IV, 366 -IV
260 - 364 -IV, 365 -IV, 366 -IV
272 364 -IV, 365 -IV, 366 -IV
333 316-I
342 312-I
342P _..._ 310-I

755 979-V
756 .979-V
760 - ...... _ ....... ___974-V

765 974-V
767 974-V

770 _-______ ..... __._- 980-V770B - _-_-------981-V
775 _980-V
775B -__.-....981-V

Frequencies used in
Superheterodynes

692111,6331g

TRADE NAME INDEX

°A6 -V, 987-V, 988-V, 989-V,
990-V & 991-V

15 318-1
15F, 295411, 304-111
16EP 318-1
16 , 118-1
16E ............318-1, -304-111, 347-111
16EP '318-1, 304-111
18 295-111
27 -.........- 311-1
30 295-111

352AP
-

........ __..-.._.._ ...... ........ 113-1
352APX
352P 313-1
352PX 316-I

316-1
362 312-I
662X 310-I

825 982-V
827 ____829 ...-982-\'
870 -- _ 982-V
2009 -C -P (LP)
2009-C
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RCA Radlotroa Co.
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32 Battery _ ........ _______ .......... 311-1
33 312-1
33X -...310-I
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2042A & B 378-1V, 379-111
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VOLTAGE DIVIDER CHART
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34P 310-I

368 -IV. 369 -IV, 370 -IV 2044 368 -IV, 359 -IV, 360 -IV
2046 380-1V, 382 -IV, 384 -IV National Union Radio Corp.

35 312-1
36 A -...312-I

420 ........ _ ..... ..... 367 -IV
368 -IV, 369 -TV. 370 -IV

2052 -978-V
2052-A 978-V 1000-V, 1002-V 1004-V, 1006-V
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ALLIED RADIO CORP.

MODELS P- F9505  F9751

r

50,1

.000Z.3**

25m

o
§ 8

JOH

T

CAUTION: Do not attempt to operate on current other han that noted on Instrument
INSTALLAT ON: Twist "ANT" and RLT-1N-A NT" leads together for operation without aerial. Best results, bow -

may ie lied with a good outdoor 11,ilki especially on short wave,
SHORT WAVE: Left hand knob, n ben clear to left, is on Short Wave. A one -quarter inch movement to the right
soil it is rot resider broadmiet. Beyond this point it functions a.. tone control.
PHONOGRAPH: Use tangle pole toggle switch mounted 11.4 near no possible to socket marked "75". Conneet one side
toga een re startwith yellow dot found shunted by .00023 mica condenser and connected to black wire coming from ag O
coil can od scen to 7.1 tube, conneet other NiI1P of ...itch in series with phonograph to ground. o
SERVICE NOTES- Intermediate stage is carefully phased to 458 K. C. at the factory. Should rephasing be necessary 4: 73

.3. 00 8.
-F. 4

iPP,1 MCI h. C. miens] into grid rap of 6A7 tube and adjust 1100110 trimmers in top of coil rams to loudest signal.
Platn mai g condenser by setting dist to 14W, carefully remove ehnesin from cabinet. feed 1400 K. C. Signal into "ANT" lead .1 odju liniment me tuning condenser o loudest noel
GUARANTEE: Thu'nstrument is goaranteed for ditty ,toys, within which period any part showing doctrinal or mechan'eal defects will he replored without c.linrge when r turnedpr paid to th
faetory, but if the complete instrument is Win tied a nominal Ow, will he mule for such labor I. may I.e necessary o install tie,trice IV! part.

2

00(

-
ti

.0/

150

MODELS P -32V. -F 951.5  F9777
440

IS V

P3

.;
rot

F2

-
Pin

Of

2100

O

I.

CAUTION: Do not attempt to op- F1 F2 F3 IF1`
weft en neremt other thee that it v l v iv iv
moil se inmramont.

F 6

INSTALLATION: The Built-in A.- 65
sePOOtonne In the back of set is lintel,U,

If more senteitivity is required attach same to a good out -door aerial. A
volt line near eeeeee tor to eliminate generator

3

73 T

5

.3 mid condentier connected scram the 77 too T T 5
nom and  spark-plug-re ectestoroonnted In lead to epark plug to eliminste Ignition noise 3/v pc bare Poor
may sometlines be required for satiefactory reception while batteries are charging.
USE NO GROUND CONNECTION ON SET. SHORT WAVE: Left hand knob, when akar to left, le on Short Wave. A onoquarter inch movement o the right and it is on regular broadcast.
Beyond this point it funetions tte  tone eontrol PHONOGRAPH: U.. Bogie Pole toggle switch mounted a, pear as possible to socket marked "75". Connect one aide to green resistor .116 yellow
dot found *hooted by .00016 mica condenser and connected to black wire coming from coil can MUNI*. to 74 tube...moat other side of .witch ineerie. with phonograph pickup to gemmed.
SILIMCE NOTES- Intermediate .age le carefully phased to 468 K. C. at the factory. Should replied., be iseceeury feed 466 K. C. signal into grid cap a 6A7 tube and adjust double trimmer in
top of coil cane to Modem eignal. Phaw tuoiog condenser by eetting dial to 1400. easefully remove chawiis from ubinet. feed 1100 K. C. Signalinto "ANT" lend and adjust trimmers on tuning
coodetwer to loudest eignI GUARANTEE: This instrument is guaranteed for rise, day., within which period non part showing electrical or mechanical defeclk will be replaced without eherga uheo
returned prepaid to the fsetory. lint if the complete instrument is returned  nominal char...will he msd ft, such labor se may he neonate, to replace the defective part.
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CAUTION: Use a 2 -volt "air -cell" or a 2 -volt cell of storage battery for
"A" battery, and connect as shown in diagram. "A" batteries of higher
voltage may be used, providing a resistor of proper value as advised by
the battery manufacturer be used in series wiith either plus or minus "A"

J

lead. Use three blocks of "B" battery of 45 volts each, connected as shown in diagram.
INSTALLATION: A gotieflutdoor aerial will give beat results, especially;on short wane. Tslo ground wire is usually required.
PHONOGRAPH: Use single pole toggle switch mounted as near..as possible to socket marked "32." Cut blank wire coming from?bottom et,coil can adjacent to this tube and connect across switch. Conneq!phohograph pickupsc Loss switch.
SERVICE NOTES: Intermediate stage is carefully phased to 466 !c.c. at the factory. Sh :uld rephasing be necessary, feed_456 k.c. into trig,
cap of "1A6" tube, and adjust double trimmers in top of coil cans to loudest signal. Pha.e tuning condenser by setting dial to 1400. .e careftitryremove chase's from cabinet, feed 1400 h e, signal into antenna lead and adjust trimmers on tuning condenser to loudest signal.
GUARANTEE: This instrument is.guaranteed for sixty days, within which period any part showing electrical or niechanital defeCta will Ile. re-placed without charge when returned prepaid to the factory, but if the ornplete instrument is returned a nominal charge wade for suchlabor as may be necessaryto replace the defective part.
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Parts List
Ci, C2, C3, C4-Four-section gang con-

denser, .00035 mfd. each section, with
dial and dial light (5)

C5, C6, C7, C8, C9, C10, C11, C12, C14,
C20, C21-By-pass condenser block
(15) including the following capacities,
respectively, .1 mfd., .1 mfd., .1 mfd.,
.1 mfd., .1 mfd., .1 mfd., .1 mfd., .25
mfd., 1 mfd., 1 mfd., .25 mfd.

C17, C18, C19-Dry electrolytic con-
denser block with capacities, respec-
tively, of 4 mfd., 8 mfd. and 2 mfd.

Li, L2, L3, L4-R.F. coil assembly,
mounted in shields on a common base

RI, R3, R5, R8-Flexible wire -wound re-
sistors, 1000 ohms each

R2, R4, R6, R7, R11, R12, C13 C15,
C16-Resistor-condenser assembly with
resistance and capacity values of, re-
spectively, 20,000 ohms, 20,000 ohms,
20,000 ohms, 10,000 ohms, 50,000
ohms, 500,000 ohms and .001 mfd.,
.006 mfd. and .006 mfd.

R 13-Tohe control resistor, 200,000
ohms.

R14-Flexible resistor, 1500 ohms.
R15-Wire-wound resistor, 20 ohms, cen-

ter -tapped
R16-Tapped voltage divider, 8000 ohms
R17, R18-Enameled resistors, 110 ohms,

200 -watt rating.
R19-Volume control resistor, 25,000

ohms, with switch (13)
Dynamic speaker, 2500 -ohm field, with

built-in push-pull output transformer
(4)

S G

C -G

24 27

415 So

Trouble Shooting Hints

When this set is used on
the 110 volt A. C. line, the
most common cause of trouble
is broken down electrolytic
condensers in the filter cir-
cuit. These should be checked
by replacing them with new
units. On D. C. the usual
cause for trouble is open wir-
ing in the power connector
strip.
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Trouble Shooting Hints

The two prevailing difficulties
this set are difficulties in the syn-
chronous vibrator and lack of sensiti-
vity. Replace the entire vibrator and
check the shielded lead from the anten-
na to the set if the second defect is
encountered.
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77

CONTROL
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111111011.[P  SVOC4100111016
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Trouble Shooting Hints

If this set oscillates, check the position
of the twisted lead around the control grid of
the 75 second detector and first A. F. tube.
This twisted lead controls the feed back in this
tube and should be adjusted until oscillation
ceases. If this adjustment does not remove os-
cillation, the set is probably out of alignment
and should be readjusted with a good service os-
cillator.

A number of service calls for this receiver
have been necessitated by short circuits between
the switch and the control unit and the leads
from the volume control. The short usually oc-
curs between the yellow lead and the live con-
nection on the pilot light socket.
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OFFICIAL RADIO SERVICE MANUAL

ATWATER KENT MFG. CO.

 RECTIF ER
7)0 AF

MODELS 708 & 808

Irry

1ST ET ISTA. F. 2RI F

In late sets no 8MNIR condenser ( So. 27650) Is connected from myMM-rontaet F2 to ground.

ANTENNA
WHITE ,/ BLACK

RECTIFIER

80

T13

708

2ND-A.F

2A5

2nd DET.
CONTROL

144 A.F.

ON -OFF SWITCH 6
TONE

FREOLENCY..)=STON
VOLUME ONTROL BAND 1 SELECTOR

SWITCH
DWG. NO. 418

Voltages: Voltages are printed on the diagram
of the set on page 3. Readings are made from
the cathode of each tube with the 250 -volt scale
of a 1000 -ohm -per -volt D. C. voltmeter, and a
line supply of 110 volts. Readings are made with

" the set in operation, no antenna, with the dial
turned to a quiet point, and with the frequency -
range switch in the broadcast position.

As the socket contacts of the R. F., 1st -de-

tector, oscillator, and I. F. tubes are not acces-
sible from the bottom for testing, we suggest use
of a 58 tube with eight -inch leads soldered to the
plate, screen, and cathode contacts. (Use green
for plate, blue for screen, and yellow for cathode.)
Insert this tube alternately in the different
sockets and measure the voltages by making con-
tact to the leads with the voltmeter prongs.

Trouble Shooting Hints

If this set does not work on one
or more of the wave bands, resolder
all connection to the wave -change
switch and test the continuity of
each circuit.
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OFFICIAL RADIO SERVICE MANUAL

ATWATER KENT MFG. CO.
MODEL 756 & 756 B

IMINkan
Ras.,la DET.

SG

P K

T.
CG

39 & 36

SG G

41

K

H

onvt

FIELD OIL nos OW.

O I

DP DP

C.

85

K

DYNAMOTOR

Trouble Shooting Hints

If the tone control on this set
fails to function when the switch is
turned to the bass position, conden-
sers C 8 and C 9 in the speaker com-
partment should be checked for leak-
age and the switch itself should be
tested for continuity. If this re-
ceiver becomes insensitive, replace
the 85 second detector and if this
does not remedy the trouble, realign
the oscillator and intermediate cir-
cuits. If oscillation is encounter-
ed in early models of this receiver
add a 3300 ohm resistor in series
with the first detector plate filter
choke as shown in the diagram.
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Trouble Shooting Hints

Defective resistors,
especially the 1650 ohm
bias resistor and the

10,000 ohm volume control
seem to cause 'the most
trouble in this model. A

defect in the bias resist
or will often ruin the
45 power tube through ex-
cessive voltage.
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Trouble Shooting Hints

The common cause for complaint Replace the tube; test 40,000 ohm re

in this set is a "block oscillator". sistor and all connections.
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p S.G.

The one megohm resistor
in the grid circuit of the
second detector tube should
be checked if the volume is
low. If an intermittent
scratching noise is heard,
the 1/10 mf. condenser in
the plate of the,:; 47 should
be tested for leakage.
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Trouble Shooting Hints 4ort.

The sets which con-
tain a neon tuning indi-
cator and Q.AVC are sub-.
ject to loss of sensiti-
vity due to a change in -

the value of the 10,000
ohm resistor connected
to this neon tube.

a We

H

S7

woo -

23S/2

:re

Va.

105 -125
SO -60

.2S-

3-8

OW.
AWAI Pof

04 mmom

It

23 S /0
81/33

2.45

11(

Z.
2145

Me.* mom

/0,10e

80

I
i

14, AS n

8r
LAra.- stTI7i-ir-1°.° -^-

WIT e eV

8

-Fr

DA 4,

8 s-

aftiar

23.1!

Q IMAM"

- r

MODEL 23 512
GL P P

K p G2

H H F F
G.G

58 L57 56 46 83

Trouble Shooting Hints

If this receiver
continually blows -out
line fuses, check the
.01 mf. condenser in
the primary circuit
and also the type 83
rectifier tube.
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0 E;

Defective An, causing motor- ly due to the Wunderlich second
boating or insensitivity is usual- detector tube
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The vibrator in this
set is a synchronous unit
which is very difficult
to repair without special
tools. Replace it if it
sticks or becomes noisy.
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Trouble Shooting Hints

Electrolytic conden-
ser breakdown is often
the cause of treuble--ii
this model.
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Trouble Shooting Hints

For an audible whis-
tle, replace the 43; test
the .02 mf. condenser and
reduce the screen voltage.
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ity of service calls for this
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the detector to the 38 power
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salt. "Speaker rattle" is ordi
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/2,8

NOTE: -

BALKEIT RADIO CO.

MODEL 48

2 -ce.3,/4*- co/Nip Fts/s ek

6,06
/

25 Z5 6496 6C6 38

25Z5 cfrioef

C

C6
SPEAKER

Trouble Shooting Hints

The choke coil in the fil

ter circuit of this receiver
has caused some trouble, due to
short circuits between the wind
ing and the core or frame. It

is best to replace this unit
rather than try to repair it.
When poor quality is encountered

//in this receiver the 6C6 and 38
tubes should be tested; conden-
ser C6 should be measured for
leakage and if necessary the

screen voltage on the 38 should
be reduced by inserting a re-
sistor of about 5000 ohms
the screen lead.

&NW/G-67E5 cfret955/5
0,e0U p./D CONNECT/ON

5itiou4D BE ^-7(9230e TO Chiel 55/3.

.e - 300 of/pi VOL.einie CONTROL.
ez- 250 0/7,ft-IF/XEZ2 /is/ POLU/r7E CO/N/Tie0 L
,e3 - /5 1'-7 O rfM ee5/57-o,e
e4- 2 /r7C-0.
ES -500 M.
R6- I /Y7E4. N

e 7 - /50
led - 2+0 OHM Re.5/57-9"/CE IN Li/VE Co.ep

S.G SUP.

6DGR, 6C6

S.G

38 25Z5

C / - .0/ /Plea C0/111;teN56;
CZ - .0/
C3 - /0.
C 4 - ./
C5 -400250
C 6 -- .0 / a

C7 - /A "
Ca -.0/ N

C5 - .0/ a

C /0 - /6. a

C '//
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BALKEIT RADIO CO.

MODEL 59

5q6/vo5e-ow,h,,N6rioNsw/ncfrepme.
e0/9,0Ce957" /q/VD 5.0VoRT WRVE:

- /0 /7 0/-0,0 VOLUP70- CONT.(
R - 250 ONM c orsITe9 /NED IN VOL. CoN7Ro1R.5 - 250 Al ortiv7 503/3 TORR4 - 25 /"7
R.6 - 250
R6 _ 5o o 1,7
R7 - 8 PI r1

R8 - 500 n7
/e9 _260 &I
R/o - nre-6.R // - 600
R - /50
R/9 - 20

C / - .0000-FA/PD. C oNDENSER
C Z -75 r414FD. ("94C3 -.00025I/F72 "C4 -.0/ .. 0C5 - -/
C6 -  / a a
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C /0 -.000,c// -./
C/2 -./
CIS - /0 .1

C /4 - .006
C /6 - .0/
C /6 - Z0C/7-20

Trouble Shooting Hints

Some difficulty in this receiver has been caused
by resistor R13 becoming open -circuited, thus blowing
out the pilot light and opening the entire filament
circuit. Replace this resistor with a new 20 ohm
unit of high quality.
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Trouble Shooting Hints

Several service calls have been recorded for this
set because the leads connecting to the speaker field
became twisted and shorted together. This naturally
caused a heavy load on the 25Z5 necessitating its re
placement.
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BALKEIT RADIO CO.

MODEL LEGION

Z ge9/,/ co/vDe7v.sew
76.06/ C7

6 C 6 38

/2Z3 6D6 6C6 38

/2 Z3

Trouble Shooting Hints

A rattling noise, sounding very
much like the armature of the magne-
tic speaker is often due to incor-
rect:bias on the 38 power tube which
causes a blocking. If this occurs
check the values of the resistors R6
and R7 and test the power tube to
be sure that its characteristics are
near to normal. If a loud hum is
heard in this set condensers C8 and
Cll should be suspected first. If
Cll becomes shorted the rectifier
tube should be replaced.

C7/ --75/17P7F22. con/DEA/562
C2 -.0//v7F.O. Cors4.0E/N/see
C3 -

r /0. P

C4F--.1
C6 -.0005 "
C 7- 4/
C8 - ./ 11

c9-8.cia-/C//-8. 41

11

11

11

S.G. SUP

6D6 & 6c6

S G

C G

38

1ZZ3

- 300"-1 011W7 VOLUME Cori Teo L.
.4E12 - 250 01-1/%7 ic7X ED /n/ VoLutelecoNT,e0L.
X29- /17 o HAI ei-515TOie
24- / ATE4. 11 n

OS -500P1 si

,C'7-/SODEa - is Ai 11

es- 280 Ofrefr7 Te9n/cE" /n/ LiNE CORP42
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BELMONT RADIO CORP.

MODELS 40 A 41A 84 42 A

25bf 25M

-H
's

too, 7 47

40)

Roo

T T

VOLTAGt2
Chassis frame to

Rco 2.40
Bun. 230
YALLow 140
Qeo.e 16

105
5850. 110
'58CA. a
Levi I IS

IL

T
60

4.0

350
MS

B.R.C.
C /-4 1 0 P. CO 0

0

CS VOLT
PILOT LIgHT

Trouble Shooting Hints

SzA

When the plate voltage on the 58 and 57 is
high and no plate voltage appears on the 47, sus-
pect the primary of the output transformer.

// AM TEN NA
W-427

00os
C-321

DECIMALS ARE MICROFAIZAD3
WHOLE NUMISERS ARE -OHMS.
NumSERS PREFIXED 15Y LETTERS

ARE PARTS.
VOLTAGES ARE FROM POINTS

INDICATED TO CHASSIS
GROUND. VOLUME CONTROL
ON FULL MEASURED ON A.C.

"Ir CHASSIS GROUND

If the tubes in this set do not
light, the continuity of the 145 ohm
resistor in the power cord should be
tested in addition to the tube fila-

MPtIt.:1

.0I

.t7862
50054418

EL o to
.31sEAKEISSOCKAY

TOP slew.
IN CORD

606
SWITCH ON

VOLUM* CONT.
110 VOLTS A.G. OR

5.G SUP

58 57

75

47

43

25 Z 5

OPERATING INSTRUCTIONS
I. Carefully remove oatmeal why free Its eanspartenent sad Webb wit toll broth. A preieerli

greeted well instated arbloor esteem aloe 75 feet in lap Ineledless load -1. Is rates -
mended fir personae lastoltatIona. Ampt, GROUND IS NOT R nuiRED.

2. Atter waki tkat power te Is Ill volts. Insert Oleg In
3. Rotating VOLUME

certain
sentrol elealtales (right) frau ell Nettle. taresreeelltuels.remrow wit* INN watimmd

rotation limes... Mune. IF SET DOES NOT OPERATE IN ON MINUTE ON DIRECT
CURRENT REVERSE PLUS IN RECEPTACLE.

S. Adresse velem sootrol Ouse -quarter turn. Owe iciest ties desired ditties. Tone this station
to the loudest point 5u the seals. than r.Is. or lower velem* with VOLUME oentrol. Never
regulate volume by defusing stollen Wetter. always Wind VOLUME watrel.

FIVE TUBES, 2-608. 1-75. 1-43.
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r8ANTIINNA 1./61cD

.001

UP
fed.
MOO

Min&
IOC

IL

OMB0411w0
Hashes- 000 wit

CHASSIS Getout40.
otkCiee.e.t. 6 ARR. mtellitoiLARADS.
NUMBERS PREFIXED Sr LeTTERO

ARE PART NUMElek.S
wHOL e NUMISERS ARE OHMS.
X- CONDENSER LY1 ONE UNIT. C-SZS
41 -RESISTOR iGON01114415601 ASSEWILY

IM I. II CAN C -S!4 C.. 7.0
voLT....1011 'TAKEN II-Nt CNA /POI NT$ X

IPIOICATED TO CHASSIS GROUND MC so
rePvoLume CONTROL ON Pau..

PA01011.44.11 CONOENSIIRS
R- Rit-SISTOOLS IN ON unit 7700.n.

R -Z 7411

BELMONT RADIO CORP.

MODEL -53

C -624C
I F 4S6K c

C- 524 D
I G. 4641C.0

fi 11.0
2000.

3

OPERATING INSTRUCTIONS
I. Carefully remove antenna wire from its compartment. A properly erected well Insulated out-

door antenna about 75 feet In length. including lead-in is recommended. A GROUND IS
NOT REQUIRED

2. After making certain that power supply Is 110 volts. Insert plug In receptacle.
3. Rotating VOLUME control clockwise (right) from oft position turns power. switch en, con-

tinued rotation increases volume. IF SET DOES NOT OPERATE IN ONE MINUTE ON
DIRECT CURRENT REVERSE PLUG IN RECEPTACLE.

4. Advance volume control three-quarters turn, then select the desired station. Tune this station
to the loudest point on the scale, then raise or lower volume with VOLUME control. Never
regulate volume by detunIng station selector. always adjust VOLUME control.

FIVE TUBES. 1-6,47. I-606. 1-75. 1-43. 1-2575
SERVICE SUGGESTIONS

NOTE --CONNECTING CORD OF SET GETS WARM IN NORMAL OPERATION. DO NOT
BECOME ALARMED.

Make sure that all tubes are pushed firmly In their proper sockets and that the clips are
securely fastened to the caps en the tops of the tubes.

That the aerial Is stretched out and that the connections to an outdoor antenna (if used, are
geed.

If necessary I. change tubes or service ehessis. UNDER NO CIRCUMSTANCES REMOVE
BACK OR CHASSIS WITHOUT FIRST REMOVING PLUG FROM LIGHT SOCKET.

To remove chassis from cabinet, pull off knobs from front. remote bark (held with strews
to case). Remove four mounting screws, then chassis con be slipped out of case,

Should It be necessary, at any time, to rebalance this set the procedure Is as follows: Attach
a 456 kilocycle oscillator to the grid of the 6A7 tube in back of the vs -fable carmen,- and arFuri
the trimming condensers of the I. F. transformers to maximum deflection on an output meter con-
nected across the primary of the speaker input transformer. While adjusting these trimmers, the
variable condenser should be at the maximum capacity position-at the extreme right of Its rotation.

With switch lever up in 200-600 meter position. dis-iinne-t the antenna wi r and :onaect an
oscillator in series with a 250 mid. condenser to the antenna cull, rotate the condenser plates to
the minimum capacity position. extreme left turn, and adiciFt t immer condens.r of the oscillator
and rear sertion of the variable to resonance with the e-llat-r set at 200 mr ,e -s. adjust the

front section to resonance at 215 meters. align at 250-300-400-500 meters and bend

slotted plates of variable condenser If necessary. To adjust long wave. 1000-2000 meters. with
switch lever down, set variable at muimum capacity. extreme right turn, and tune generator to
maximum output, then peak long wily., padder (hexagon nut of L. W. Tedder), at the same time
tuning oscillate,- until maximum output Is attained. Attach oscillator leads to grid of 6A7 ground.
set variable condenser at minimum capacity. extreme left turn. and adjust oscillator to resonance
with set. Remove oscillates lead from grid of 6A7 and attach to antenna lead. then adjust long

ave R.F. trimmer to maximum output (set screw adjustment of L. W. Tedder). Do not disturb
either oscillator or variable condenser while making this adjustment.

.UI

iel as

64.

bw F4
TOP v.G.w Of sex PLUG

0J T L..4. c44

C' "1"., aw rrc am VOL. Cant gip L.
II0V. A. C. D.C. LINE C-527
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YeLLoul
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14ft XL
Int COMIC.
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BELMONT RADIO CORPORATION

1257 Fullerton Avenue CHICAGO, ILLINOIS
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ol ANT FNMAr W-412

.001

C -556A

BELMONT RADIO CORP.
MODEL 425

2 Gnrau C 557

 VMS`

5.05
75M

75 tel y

r boo

C 556

LEGI=ND'
4 CHASSIS GROUND.
X -CONDENSERS IN ONE UNIT. C-538
DECIMALS ARE MICROPARADS.
WHOLE NUMBERS APE OHMS.
NUMBERS PREFIXED BY LETTERS

ARE PARTS NUMBERS.
VOLTAGES ARE TAKEN FROM

POINTS INDICATED TO CHASSIS
GROUND. VOLUME CONTROL ON 5.0 -IbY

400 T.PULL. MEASURED ON A.C. .;

00

15LAcK

25M

tOSY

CHoWE-.
'flto C 523

SERVICE SUGGESTIONS
NOTE-CONNECTING CORD OF SET GETS WARM IN NORMAL OPERATION. DO NOT

BECOME ALARMED.
Make sure that all tubes are pushed firmly in their proper sockets and that the clips are

i.ecurely fastened to the caps on the tops of the tubes.
That the aerial is stretched out and that the connections to an outdoor antenna (if used) are

good.
If necessary to change tubes or service chassis. UNDER NO CIRCUMSTANCES REMOVE

BACK OR CHASSIS WITHOUT FIRST REMOVING PLUG FROM LIGHT SOCKET.
To remove chassis from cabinet, pull off knobs from front, remove back (held with screws

to case). Remove tour mounting screws, then chassis can be slipped out of case
IF CABINET IS METAL CAREFULLY NOTE POSITION OF FIBRE WASHER AND

THIS- CARD AND REASSEMBLE IN THE SAME MANNER. INSULATING CHASSIS
FROM CASE.

CIRCUIT DIAGRAM AND PARTS LIST SUPPLIED ON REQUEST-mention serial and
model number and enclose stamped, self addressed envelope.
Model 425 AC -DC RECEIVER.
USE ONLY ON 105-115 VOLTS ALTERNATING (any cycles) or DIRECT CURRENT -35
WATTS.

Schematic circuit diagram Model 425 AC DC Radio Receiver.

Should it be necessary at any time to rebalance this set the procedure is as follows:
Disconnect antenna wire and attach an oscillator in series with a 50 mmfd. condenser to the

antenna coil. With variable condenser at its minimum capacity position-at the extreme loft
of its rotation -touch trimmer condensers for maximum deflection on an output meter connected
across the primary of the speaker input transformer, check trimmer adjustment at 1100 kilocycles.
then align at 1200-1000-800-600-540 kilocycles. bend slotted plates of salable condenser if
necessary

8GLECTOR VOLUME CONTROL

.003

311244

5 N°CONN

P K

CO

GE?
607

3E008001

P

01
cat

a.

F2
O

SPEAKER SOCKET
TOP VIEW

1b5 OHMS
IN COR

61)7 t.E7 43 2325

--3000 OHM FIELD

SWITCH ON VOLUME
cONTROL Ili VOLTS

C_ Oil ID. C.

43

CO4O
CS3q

2.5 Z 5

Trouble Shooting Hints

Broken-down condensers, espec-
ially electrolytic filter condensers
necessitate the most repairs on this
model. If an electrolytic condenser
has broken down, dt is best to re-
place the 25 Z5 tube which may have
"flashed" due to excess current. If
the complaint is poor quality, the
13 tube should be suspected first.
If this tube oscillates, it may be
necessary to replace a resistor in
the screen lead to suppress this
cause for poor quality. If cross-
talk takes place on a part of the
band, the .001 mf. condenser should
be replaced with a smaller one.
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ANTENNA.
COIL

P - 111-6

RI

W- 4 t7

R Z
VOLUME C01.4r1.

P-101-7
WM

606

BELMONT RADIO CORP.

MR VALUE
75M VOL. COIXT'L . MAX. R.

R.Z:- 100 VOL. CONT'L. Ft,

R-5.- SOPA Sw ZON.
500M V3V.f. ZOV

R 5:- 250M V3W. 50V
R. 6i- 1100 Aw. 10v.
R 7,- 260a- 0.300 AMP IN CORD

MODEL 430

Z GANG
CONDENSER

P-102-5
RF.GOIL
P-109-6

of

113V

No
C 1' -
C

3:-
C 4 -
C.S.-
C 6.-
C 7,-
C 8-
C 9.-
C -

VALUE
.0005 MICA
.05 X 2.00V
.001 MICA
5MFD.
005 X60011
.005 x600V
5 MFD.
8 MF D.
16MF D.
.05X 400V.

CONDENSERS IN B`f - PASS BLOCK P 145 C.Z,C
CONDENSERS IN ONE UNIT :-C.4,C 7, C 8,C.9. P-119-3
NUMBERS PREFixED BY LETTERS ARE. PART NUMBERS.
VOLTAGES TAKEN FROM POINTS INDICATED TO CHASSIS GROUND,
VOLUME ON FULL.

I`ti!
2 is . 2 . .-s

>" 1: ., :ii . E 11.1

E? I I: 11 313 PoWi!irefili:
cg

IS i2 is3
-a lo

T=
GI °Pt ' - o_

C4
oil w!2ai

17 '.
t13:

VI eh. !I 'S Ez Z

Z irse; 41 PI T Be0 « a: 1 -
V (c):) fhs: is

sigr
criS4 s gZ .-8: sf mts s
h'st.

LI el 11,- '11z
fell 11,..; ;II
illtiwill 111
E-kii421At-va
21110 513

it

C.5

i2k5

600 fL,
CHOKE
P -105-I

C8

C 9

FIELD

130V.

'3*

C.10
R. T

1223

606
12.A5

76

SWITCH ON VOL...
CONTROL

I I TV. A.L.OR D.C.
LIME CORD .P-IOT 5

ill 3 g
:1404 4 N la it z s0 SUP G

igt.44 4 1 ill 11 I. P K P K
1i 11A 6

illOW
!

g hip Ati 76
12414 1 g li.ii is Ef0saus _X 1 .- I T,

14104 &I i :26 il z

IPA li i 4 : ! 2 K
G

P K
lik3.41/414 0411 t! g

g. NW -14 itil-42 1; 1
P 14C

H H H M

12 *EV 4:4 11. !
Elii0i -0 ell 11 3

12.A5 12 z 3
raw.l.; 4-, liz:a-2. ii 4lie!41F1 al4.112
iilgIN !trill '1 I The switch in the 401-1,4.4.12 ..1. if ki 0
iiiglIk I1 ; his a:1 .4 ume control in this receiver
MO ;_1

4

igitt 3 la is frequently the cause of
214(44 .10 1.11222= i service calls. The contact
iiiIii !I - Mid!! .: arm on this switch does not
t.!-':::f li 11113i;ja ...: TV a make complete contact after

1 ?III ! 1111 i it has been in use for some
I- --xig- P. -711 time and the entire volume

r-- r i ii control should be replaced.

Trouble Shooting Hints

0
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OFFICIAL RADIO SERVICE MANUAL

.A..N.IX.NA.

ANT
COIL

C514A

BELMONT RADIO CORP.

MODEL 540
-1116

606

ea.

1,t_17.1L`C

OSC-CO,
C -5L46

C
o.

LE.E.NM
RE515TOR5 CONDENSERS

N. VALUE N. VALUE
R.1 :- 300 0 C 1,- 0005 MICA
R. 2.- ZM C2.,- .05 zoo,.
R. 3.- 180 C 3,- .05 LOOV
R.4:- 250 R-LTO C 4- .05 Zoo,
R.5,- 2.50M .1 Zoov.
R 6:- 50M C 6,- 0005 MICA.

R.7'.- 250M C.7 - 0005 .CA
8.8,- i OOM C 8- .01 4000
R. 9,- 50015 C 9 - .01 4000
8 10-... zsoro C..). .1 ZOOV.

R 1 t , 400. 500M.A. 0 36W P-106-1 .055 300
R It 156 IN CORCH107-1 C It --

C 15 -
C 14 -
C 15.-

I.F 45611C
C-SL4

R.WWI
I C.. VOL.CONT110

C1 PHoNo P- 10I1
SOOnn.n.

RED

TOP VieW SPAP01300CHET

5555

C IL

49.15410t,
CHOKEC-525

PILOT CITES

8.11

LSZS
606
I.F.406
43
75

SWITCH ON VOLUME
CONTRou.

110 VOLTS A -C OR O.C.
LI NE CORD 0-107-1

5.01000.
5.0..4F0. .8 I, R &125 IN ONE UNIT PART NUMBER

.1 4000. ImONEuNITPARTNuMBERC-525-C
5.0800 0 NUMBERS PREFIXED BY LETTERS ARE PARTS.

VOLTAGESTAKEHFROMPOINT51,4COCATEDTOCHASSIS
GROUND.VOLUMECONTROLOMPULL MEASURED OM
A.C.CURRENT.

S.G.SUP
1-2

606

43

75 -

DI 0.2
K

DI 0-2

H

25

p

Should it be at any time necessary to rebalance this set, the corr.:rot prooedure is as follows:

1. Volume control on full during all alignment.
2. Variable condenser in minimum oapaoity position, plates open, at start of all aligning.

I.F. ALIGNMENT

1. To peak I.F. transformers, connect oscillator set at 456 kilocycles to the grid of the 606 tube
directly in back of the variable condenser and adjust the trimming condensers of the I.F. trans-
formers to resonance (Maximum deflection on an output meter connected across the primary of the

speaker input transformer).

Each I.F. trimmer has two adjustments, one nut and one screw, both of which are adjustable from
the top.

BROADCAST BAND ALIGNMENT

1. Disconnect antenna wire and conneot oscillator in series with a 75 mmfd. condenser to the antenna

coil. With the variable condenser set at its minimum oapaoity position, at the extreme right of

its rotation, and with an oscillator output adjusted to 1720 kilooyoles, adjust trimmer of oscillator
seotion of variable condenser (rear section) to resonance (maximum deflection on an output meter

connected aoross the primary of the speaker input transformer), Next adjust the trimmer condenser

of the front section of the variable condenser to resonance.
2. Check alignment at 1400-1200-1000-800-600-530 kilo:voles, bending the slotted plates of the front

seotion of the variable condenser only if absolutely neoessary.
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ANTENNA
W- AZT

9.1001

0-0

C

GROUND
®LACK

C

C.1

R

0-0 ! 1002
ST WAVE
5W. 1010

10041,!

BELMONT RADIO CORP.
MODEL 550

I. F 4531K C

R.

58

I. F. .4561!< C -

C.7

P -I005
!!!

ZAC

P.12
C.8

IH
R.,

R..
C.9

R 3

PAIDDER
1015

170V. 230V

R.11

C.11

C.10 VOL
p- 1008

i/WR.W1-1-  1/1111Y AIA -1
15.5 IV I

TY1-
R.. 7

Z' c.5

*R.2, R.4, R.5, RC., R.7 & R.8 IN ONE UNIT P-1012

*C. I( & C.17 IN ONE UNIT P-1005

X R.9, R 10, R.II, C. 8, C 9 & C.I0 IN I. F. CAN P-1005

LEGEND
5E5,1 -ORSn VALUE Si VALUE

R

R 2 -

509
SOO 

R 5
R

500
25077,  I -

R 4
25074
250

io
R

Sov,
25072 7,

R 5
R

2075 4. R t-
R 13

2509
Soo.,

R 451 R 250m

CONOEN5E5
Ne VALUE N. VALUE

C I

C z-
15051745
05

C 9 -

C i0
5007512.

C 5
C 4

05
05 C ix

C 5
C L. 05 C Oi
C
C E 500444 C io

C -

ornf .
tarnv 

/RE

3.5v

....-149.

C 143 C.17

YELLOW

.--N4144ft"M
1800..- FIELD
TAP 0245 -,/

80

50v

345v

F,
PILOT LITES 4..3v

2.5 VOLTS

SERVICE NOTES

C.14

C.I;r

TONE
SWITCH

P-- 1014

SIN ITCH ON
VOLUME
CONTROL

Should it be at any time necessary to rebalance this set, the correct procedure is as follows:

To peak I.F. transformers connect oscillator (set at 456 KC) to grid of ZA7 tube and (Black) ground
wire. With variable condenser set at minimum capacity, (extreme left of its rotation) adjust four
trimmers (one nut and one screw on eaoh transformer trimmer) to resonance (maximum deflection on an
output meter connected across the primary of the speaker input transformer).

To align Broadcast band, set wave changing switch to Green (right turn) and with variable oondeneer
at minimum capacity disconnect antenna wire and connect 1550 KC oscillator to antenna coil in ser-
ies with a 75 MMFD condenser. Adjust oscillator (front) section trimmer to resonance. Set oscil-
lator to 1400 KC, rotate variable condenser until signal is tuned in, then adjust R.F. (rear) sec-
tion trimmer to resonance. Check output at 1200, 1000, 800, and 600 Kilocycles if necessary bend
plates (of rear R.F. section of variable only).

To align Short wave band, set wave changing switch, to RED (left turn) and with input oscillator
connected as above and set at 1720 KC, tune in signal, adjust padding condenser on rear of chassis
to resonance. Check for output at 1550 KC and at harmonies of 1000 KC (2000 KC), of 1200 KC
(2400 IC), of 1400 KC (2800 KC), and of 1720 KC (3440 KC). DO NOT BEND PLATES.

For failure to operate over both hands check 2A7 tube and connections to and contacts of wave
changing switch.

NUMBERS PREFIXED BY LETTER 'P ARE
PART NUMBERS.
VOLTAGES TAKEN FROM POINTS INDICATED
TO CHASSIS GROUND. VOLUME CONTROL
ON FULL.
VOLTAGES WITH II9V. A C LINE

58

K

2A5

80
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ANTENNA.
To,

BELMONT RADIO CORP.
MODEL 575

_3 GANG VARIABLE
CONDENSER

CIS C 14
p- toz-9

ANTENNA
COIL

E. I

GROUND
BLACK

VOLI.1.111.
CONTROL
P.101-10

CONDENSERS
NR VALUE
C.1 - .05X 200V
C 2 ..055200V
C.5  05x ZOOS
C.4:- Ix ZOOS.
C.5.- .25 XZOOV
C.4, .1 X 200V
C.7: -.05X 200s
CA- .1 X 2.00s.
C .003XE.00v
C 10- 5.0MFD. X 400v.
C S 004F0.X400V.
C12,.001 MICA.
C15 -10,f. GIMMICK
C WE- GIMMICK

a
co, L

o-101.io

R3

125V

C31.
- R4

OSCILLATOR
COIL

P- 110-7

ESov

LEGEND

1 F ,e0IL
F;d1013,1

R

RESISTORS -
No VALUE CONDENSERS C.10,C14,IN ONE
R 1 - loo
R.2- 75M
R5,- 50M
R.4.- 450
175- 5M
R 1911
R.7:- 50M SW,

I MEG voi
R.9.- 250 IA' VsYC

ZOOM VsW.
R 500M Ys W,

Sot

C.5

LIMIT P-119-6.
COnOENSER.5 C.I, C 2,C.3,C 4 IN ONE

UNIT P-145-5
RESISTORS R 4, R 5, IN ONE

UNIT P- 10C-10
NUMBERS PREFIXED BY LETTER

AREPART NUMINER5. c
ssiRASE. GIMMICK. IS A WARS WOUND

k_
VOLTAGES TAKEN, FROM POINT

INDICATED TO CHASSIS GROUND,
VOLUME CONTROL ON FULL.

CONDENSERS C.,61C,9 IN
ONE UNIT e-1.45-5,

Aligning I. F. Transformer
1. With volume control full on, at extreme right of its rota-

tion, and with variable condenser at its maximum capacity posi-
tion (extreme right of its rotation) make the following ad-
justments:

(a) Connect an external oscillator adjusted to 175 kilocycles,
in series with a .1 mfd. condenser, to the control grid cap
of the type 57 tube located between the R. F. coil (part
numbers 109.10) and the I. F. transformer (part number
108.11) and chassis.

(b) Adjust trimming condensers of I. F. transformer (part
number 108.11) to resonance. See top view of chassis.
Use as a resonance indicator an output meter connected
across the primary of the speaker input transformer or
between the plate and screen terminals of the type 2A5
tube, by means of an adapter. Maximum deflection of
the meter indicates resonance. Care must be taken to
use only enough signal to give a readily readable output,
as excessive input will result in overload and a false
resonance point.

NOTE: The two trimmer condensers which tune the primary
and secondary of the I. F. transformer are adjusted by set
screws accessible from the back of the chassis.

C 7

R9

RIO

R.II

FIELD
115CKI.,1407,

PILOT LITE 2.5V

SWITCH OH VOLUME
CONTROL

POWER TRANS.
p.5045.

A..0 I, I HE CORD

Aligning R. F. and Oscillator Circuits
1. Connect the external oscillator set at 1720 kilocycles and

in series with a 200 Mfd. condenser, between' the antenna
(tan) and ground (black) leads.

(a) With volume control full on and variable condenser
plates in minimum capacity position, plates entirely out
of mesh (extreme left of its rotation), adjust trimmer
of rear oscillator section of variable condenser to
resonance.

(b) Shift external oscillator frequency from 1720 to 1400
kilocycles, pick up signal by rotating variable condenser
and peak R. F. (center) and antenna (front) section
trimmers of variable condenser to resonance.

(c) Check tracking at 1500, 1200, 1000, 800, 600 and 530
kilocycles by changing external oscillator frequency and
rotating variable condenser to pick up signal. Adjust
slotted end plates of R. F. (center) and antenna (front)
sections to increase output, if necessary. DO NOT
BEND OSCILLATOR PLATES.

SERVICE
SUGGESTIONS:
Make certain of the fol-

lowing: That all tubes are

pushed firmly in their

Proper sockets and that

the slips are securelY

fastened to the taps. That
the aerial connection Is

good and not short-elr-

culted to ground. (Pilot
lights illuminate when set
Is turned on.)

PILOT LIGHT:
The pilot light used

is 2.5 volt Mazda.
No. T4I-G31/2. To
replace, remove re-
ceptacle clipped to
top of the variable
condenser.

5G

G G

SUP

H

57& 58

80

SG G

2A5

K

If
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ow-

ANTENNA

f!7000,
W41,42 7

C-532 A

60e nn

BELMONT RADIO CORP.

MODEL 625

C-326

78

I C -153z 6

.03

'1;0A7

300

c -53r.

tom

owtf

C -35S.0

I C-S3:LE

5014

3

1_i 300

SOM

.00:fi

.01

.003
P

75

1.0014
Y-O0i

ZOO 1010

+-CHASSIS GIIROUNIO.
0E9CiMALS ARE MtCROFARADS.
WHOLE NUMBERS ARE OHMS.
LETTER PREF-IX E -D HUMMERS ARE 7.0

PART NUMBERS.
VOLT. FROM POINTS INDICATED TO
CHASSIS GND. V. C. ON FULL.
X- RESISTORS iCONDENSfiRS IN

I. F CAN C -53Z E. R LSTO R

Sri SUP

P K

CO

78 6A7

C- 52 56.
ye, MAO.

too..
101019#/4csz

R-27 1- 113000.n.

OR DP

C,

75

K

4

0

0
TOP vis-w011,

SPZAIKEN PLUG

2:525

2...AtosittrFAA.6.2._
4L00
SPK.

5.G G

43
OPERATING INSTRUCTIONS

I. Carefully remove antenna wi, c from its compartment. A properly erected well insulated out-
door antenna ahout 75 feet in length, including lead-in is recommended. A G RUU ND IS
NOT REQUIRED.

2. After making certain that power supply is 110 volts. insert plug in receptacle.
3. Rotating VOLUME control clockwise (right) from off position turns power switch on. con-

tinued rotation increases volume. IF SET DOES NOT OPERATE IN ONE MINUTE ON
DIRECT CURRENT REVERSE PLUG IN RECEPTACLE.

4. Advance volume control three-quarters turn, then select the desired station. Tune this station
to the loudest paint on the scale, then raise or lowe' volume with VOLUME control. Never
regulate volume by detuning station selector, always adjust VOLUME control.

SIX. TUBES. 1-6A7. 2-i8, 1-75, 1-43. 1-2525.
SERVICE SUGGESTIONS

NOTE-CONNECTING CORD OF SET GETS WARM IN NORMAL OPERATION. DO NOT
BECOME ALARMED.

Make sure that all tubes ir-e pushed firmly In their proper sockets and that the clips are
securely fastened to the caps on the tops of the tubes.

That the aerial is stretched out and that the connections to an outdoor antenna (If used) are
good.

If necessary to change tubes or service chassis. UNDER NO CIRCUMSTANCES REMOVE
BACK OR CHASSIS WITHOUT FIRST REMOVING PLUG FROM LIGHT SOCKET.

To remove chassis from cabinet, pull oft knobs from front, remove back (held with screws
to case). Remove four mounting screws, then chassis can be slipped out of case.
I1SF ONLY ON 105.115 VOLTS ALTERNATING (any cycles, or DIRECT CURRENT -40
WATTS.

SERVICE NOTES Should it be necessary at any time to rebalance this set, the procedure
is as follows: Disconnect antenna wire and attach an oscillator in series with a 50 mmfd. con-
denser to the antenna coll. With the variable condenser at Its minimum mpa..ily position, at
the extreme right of its rotation, and oscillator set at 1720 kilocycles, adjust condenser trimmer
of oscillator section (shaft end seetion) for inaximurn deflection on an uu oat met, oonlice,ed
across the primary of the speaker input transform,. th,n ad iii3t antenna and R.F. trimmers at
1400 kilocycles, align at 1200-1000-600.600-530 kilocycles, bend clotted plates of variable con-
denser if necessary. To align Intermediate frequency tronsfocriers. pro -red le follows: with
able condenser at Its maximum capacity position, connect a 175 kilocycle oscillator In series with
a .1 mfd. condenser to grid cap of 6A7 tube, peak four I.F. trimmers at 175 kilocycles, an output
meter should be used to indicate resonance. NOTE: Both tandormers a e u.uu,e
trimmer Is adjusted with a screw driver, the other with a hexagon wrench. see figure I.

150.s-
.1 114 CORO

WITCH 014 V. CONTR.

75 7111 46A7 76 43 2.5/5
C-835 RESISTOR -

1111 VOLT A. C OR D.C.
SUPPLY LINZ--

CO4 0
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BELMONT RADIO CORP.

MODEL 660

AKTEKKA

ELDeD

L
A

SOON

JT

MOVEN. 660
541

I.L. 17SK.0

C-S4S
SAT

SO
APIPS

So

ISO V

SO

.00050

(SON

1LS:14

196 AGM
IL.WPIP PP'

1.2Y

SOOM

AI

DECIMAL ARE MICROPARADS.
WHOLE NUMBER ARE OHMS.
LETTER PREFIXED NUMBERS ARE

PART NUMBERS.
VOLTAGES TAKEN FROM POINTS

INDICATED TO CHASSIS GROUND
VOLUME CONTROL ON FULL.

X. RESISTORS AND CONDENSERS IN
I.F. COIL CAN C- 545D.

R. RESISTORS Itt ONDUNIT - R-779 30,99.So-
L'a CONDENSERS IN ONE- UNIT- C-550
A,  CHASSIS GROUND
G  GROUNDED AT ONE COMMON POINT.

RHO
-
rore4 4.74 TX'

440 250
...1fiKSWEL

C-546
G Y

SLACK

CEO

SLACK
(.24

.F.L.Y
406 - c.A7)
CO.- 73 FIL.X

TOP VIEW OF SPIANIN PLUS

P
0

IS _..9 V
0

AT ONE

M
IN 8 A MOT

LE

11

Ih:1 Fl DLL
ANT CABLE

PILOT LEAP

ISPPLY CAPALE41Lloar,
VS' Naar

ATTIEWLas r
To C-A,r,

6A7
MOUNT DI-fC
A A A

wars. TIalswa-,
TitLFINT-P-f Ecl.

ANT ADJ

COMY1SoL
REMOTE

CK

6ffircaffialTh
89

B POWER
il/IPPLY MITT

TERNIMAL

T8

MOUNT
DI./C

WIRE
ELMS

674
B4

54 WO

/4

GG

6D6

3.5 G2 GI

C. G4

6A7

6Z4

O.P

C.G

89

C.G.

When this set fails, first make
sure that the tubes are firmly seated
in their sockets then remove the bat-
tery shielded cable and test the 20
amp. fuse. Next, test the "B" unit
vibrator and rectifier tube and fi-
nally test all by-pass condensers.

SCHEMATIC CIRCUIT
DIAGRAM

MODEL 660 AUTORADIO

PARTS LIST
List Pr ice

Part No. Description Each
A 660 Battery Cable -Plug Type. 1.75
B 104 Cable Shaft Brackets .35
B 660 Antenna Cable -Plug Type .80

C 1.06 Shaft Couplings .35
C 117 "A" Choke -Small .25
C 118 "A" Choke -Large .35
C 144 Dual .1-200 Volt Con-

denser .35
C 152 .00025 Mica Condenser .20
C 155 .0005 Mica Condenser .... .20
C 522 .01-400 Volt Condenser... .25
C 531A Dual .05 Condenser .30
C 535 Dual .1-200 Volt Con-

denser .35
C 5418 3 Gang Condenser 3.75
C 543 R.F. Coil .80
C 543A Antenna Coil 80
C 543B Oscillator Coil .70
C 543C Input I.F. Transformer 1.25
C 543D Output I.F. Transformer

with Parts 2.50
C 547 .1-200 Volt Condenser .30
C 549 690 Ohm Choke 1.40
C 550 8-8 Mid. Electrolytic

Condenser 2.25
C 551 1 Mfd.-120 Volt Con-

denser .35
C 553 .05-200 Volt Condenser .25
C 554 .5 Mfd. Generator Con-

denser .50
R 232A Specal 500M Ohm Resistor

Identified with 2 Yellow
Dots .35

R 279 30,995 Ohm Resistor .60
R 281 100 Ohm Resistor .20
S 338 18" Volume Control Shaft 1.2b
S 339 18" Selector Control Shaft '1.25
S 338S Special 24" Volume Con-

trol Shaft 1.50
S 3395 Special 24" Selector Con-

trol Shaft 1.50
V 660 Complete "B" Unit -OAK 8.00
V 603 Volume Control 1.50

660 Remote Control Head Com-
plete Less Shafts 5.00
20 Ampere Fuses .10
Mounting Bolts .10
All carbon resistors .21)

All sockets .20
Dynamic speakers 5.00

BELMONT RADIO CORP.
1257 Fullerton Avenue

Chicago, Illinois

Made in U. S. A.

Trouble bhooting Hints
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ANTENNA

P117 CD,
P, 7

LEGEND
RESISTORS

Me VALUE
RI.- 250M V5w

Z.- 45O -
R 5- 1500 A.
R 4-- 15011.

5- ESN IN

R 505N
R 7 ZSOm vv.
Re - 250m
R 9 - ZOOM VsW
R 30055 V5vo
RI% Z50m. Vow.

ioo
R.I5.
R IA 51.1.

VARv RESISTOR 500Ns(.-
m_ zoo

I.F. ALIGNMENT;

BELMONT RADIO CORP.

3 GANG
COtzOLLASER

P102.7

CONDENSERS
he VALUE
CI.- 05 X2000.
C I X 2000.
C 5- GIMMICK
C 4 - 05,200v.
CS- 05.2.00v
C 200v,
C 7 t x 2000.
C 8 0005 MICA
C 9 0005 MICA
C 10 01 X 400v
C11 - 002MICA-
C 12 - Ot x 400v.
C 15 - 00Sxb0ov.
C 14 - I x Zoo,
C IN ,5MFax IZOV.
C 81,40, 3809.
C 17 - 350v
C 18 - Ot x 400v -
C 19 - .01E1,14009
CEO 5MFD.A1ZOK
C21 01X4007

MODEL 670 & 670 A

NR/1 I.F COW OUTPUT I F COI
P-0629' P-108 21

- NOTE -
NUMBERS PREFIXED BY LETTERS ARE PART

NUMBERS
VOLTAGES TAKEN FROM POINTS INDICATED

TO CHASSIS GROUND VOLUME CONTROL ON
FULL

THE PHRASE GIMMICK MEANS, AWkRE WOUND
AROUND ANOTHER WIRE

RESISTORS IN ONE UNIT P tOb4,1, -R 24,14. ,5
CONDENSERS It,. ONE UNIT, P-119-4 C I7
CONDENSERS C 2 C 4,C 5 C l., C 7 ARE"-,
ONE UNIT P.145 5.
RESISTORS AND CONDENSERS IN OUTPUT

I F CAN P-108'21, C 8,9,10 AND R 6,7, II
CONDENSER ,C I IN ANT COIL CAN IZ.
CONDENSERS C,I5,-C 20 IN, ONE UNIT P148-4

C

zI.Ov

P 105-4

IELO

I

Tort. SWITCH
0.. REMOTECOTITROL

C

To ONE SIDE-
l'ue.ES

C

1. With variable condenser at its maximum oapaoity position and with volume oontrol full on. connect in
series with a .1 med. condenser, an oscillator set at 175 kilooyoles to the grid oap of the 6C6 tube.

2. Adjust trimming oondensers of both input and output I.F. transformers, parts number 106-5 and 108-6 (see S'C'
top view of chassis) to resonance with oscillator, as indicated on an output meter connected across the p
primary terminals of the speaker input transformer. Maximum deflection on the meter indicates resonance.

Notes Each I.F. transformer trimmer has two adjustments, one nut and one sorew, both of whiOh are adjust-
able through the top of the can.

FREQUENCY ALIGNMENT;

1. Attaoh oscillator connected in series with a 200 mmfd. condenser to the antenna lead and with the var-
iable condenser at its minimum oapacity position (extreme right of its rotation) and with an oscillator
set at 1550 kilocyoles, adjust oondenser trimmer of oscillator section (shaft end) to resonance.

2. Re. -set oscillator to 1/00 kilooyoles, rotate variable condenser to pink up signal, adjust antenna and
R.F. trimmers to resonance.

3. Check alignment at 1200-1000-800-600-530 kilooyoles by setting osoillator to these frequencies and
picking up signal by rotating condenser. p e e K 42

4. Bend slotted plates of antenna and R.F. sections only if necessary. UNDER NO CIRCUMSTANCES BEND PLATES
OF OSCILLATOR SECTION.

BALANCING SET TO ANTENNA,

e.

a

C IS

p A-

06,CONIs

-1(""
I'"

TO PILOT

SK 6D6 &
6C8

5

75

When this set has been installed and is ready for operation, it may be found necessary (depending on antenna)
to balanee set to this antenna. This is a000mplished as follows;

With the receiver tuned to a very weak station, about 130 to 140 (1300 to 1400 kilooyoles) on the dial, ad-
just the antenna trimmer with a screw driver until maximum volume 16 attained. To reach the antenna trimmer
remove the plug button from the top of the case.

Trouble Shooting Hints

The vibrator unit in the power
supply for this set causes the most
service calls. If the vibrator reed
ceases to work, it should be replaced
since the adjusting and filing points
is only a temporary remedy. Oscilla-

tion is most commonly caused by the
second detector grid circuit wiring
coming too close to other R.F. leads.
If the set loses sensitivity, first
adjust the antenna trimming and then
align the entire oscillator padding.
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NT.NNA

DC. ACT
Com.

p-IINS

GROUND
BLACK

BELMONT RADIO CORP.

750MomL

9 5
MVW.

T
It

:free.swelvwx---weem -
ti R14 R15

LEGEND
RESISTORS

N. VALUE N VALUE
ZOOM V,W. R. VSvi.

RI:- R. L500
R.3,- 500W R.15:- 4500 .853.9
R.4:- 50M R 141- 4500 2.53
R 5:- 250M R.151- 1350 2.9W...
R 4:- R.14.:- 50W Vol,

R.7:- 50M
R.8:- 100,4
R.., 50 .1w. 
K. 10. 3091

R R 12,R 13, R14 d R 15 IN OHELInIT P-1104

kRES1STOR, R CONDENSERS.C1C,, C 17
IN OUTPUT I F CAN.

63

P

G G

58
I.F. ALIGNMENT

Gz

CONDENSERS
No VALUE

C - x 2.0ov )
C 05.200V"'".
C.3 - 05x2000

8/WTO 4909.
C.5-- 05.200V
C.C. - 2593000
C 7 004X4000

PLATLer I

N. VALUE
C- IC. 02.2009
C 0039 600V
C 14 - 00306000
C 15'- 250200v
C 000 1 MICA
C .0001 MICA x
C 18.- 000020 MICA

C

C.8.- 25x 200V C I9'- 0050 LOOV.
C.9,- ..2532000'? C.20,-.500 300,
C.I01- 25. 2oo0 )0904" c .00025 MICA
C. II - 015x 200v C. SmFo. 490V

C.25.- SMFD. 1505
NOTE NUMBERS PREFIXED BY LETTER'p-

ARE PARTS
VOLTAGES TAKEN FROM POINTS INDICATED
TO CHASSIS GROuND.VOLUME CONTROL
ON FULL WITH 119V A C LINE.

D.P OP

55C 45

45

PILOT LITE
Dv

TOP VIEW 593 SOCKET

POWER PACK
9-1103

340

PIE
SWITCH KW,/

NOTE:- PHONO PICKUP SHOULD HAVE
IMPEDENSE> 25M OHMS. OUTPUT IN
EXC ess OF z VOLTS.

80

The intermediate frequency of model 750 is 175 kilocycles, and is aligned as follows:

1.

2.

Connect oscillator (set at 175 kilocycles) to I.F. grid (second 58 tube) and adjust
of second I.F. transformer (underneath chassis) to resonance (maximum deflection on
connected across the primary of the speakei input transformer).
Connect oscillator output to converter grid (2A7 tube) and adjust both trimmers
former to resonance. Under no conditions touch the trimmers of the second I.F.
adjusting them (see No. 1).

The four trimmers of the two I.F. transformers are all adjusted from the bottom of
nut and one screw adjustment on each I.F. transformer trimmer).

51.1.11.

both trimmers
an output meter

of first I.F. trans -
transformer after

the chassis (one

BROADCAST filAND ALIGNMENT

Wave changing switch in clockwise (right) position.

1. Connect an oscillator in series with a 200 mmfd. condenser to the Tan (antenna) lead and Black
(ground) lead. With the oscillator set at 1720 kilocycles and the variable condenser at its
minimum position (extreme right of its rotation), adjust trimmer of oscillator (rear) section to
resonance.

2. Change oscillator to 1400 kilocycles, rotate variable to this frequency and adjust R.F. and
antenna trimmers (center and front trimmers respectively) to resonance. Do not touch the

oscillator trimmer.
3. Check tracking at the following points only: 1200-1000-800-600-534 kilocycles. NOTE: This

receiver will be slightly out of track at 534 kilocycles - do not bend plates in an attempt tc
track it at this frequency. Rotor plates of condensers should not be bent, except if absolutely
necessary, and then only on the center and front sections.
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GROOM,
tLACK

40.44f 41Nn1cK

15C

SWITCH ROTAIMN

BELMONT RADIO CORP.

MODEL 7 75

se

7' 7°

Au 1
IV.

Itt RS 54

-LEGEND -
CONDENSERS

N. VALUE N. VALUE
CIS.Zoov. C14- .0002.5 MICA

C 05.200V C 00025 MICA
CS- 00025 MICA C16,
C4, D006 MICA C.
C.5,- .005 MICA C
CG- .05x4005. C. 19,-
C. 7,- 25.200V. C 20,
C.8. 1.4005. C
C.& .01.400V. C.22 -
C.la-1.200V. C.23-
CAI,- 1 0400,
C. IX.- .00000. MICA C
0151- 05.2005. C.26

AT- 1.0.120v.
C 28 >. - NOTE

CONDENSERS C.8, C.II ARE IN ONE UNIT P-1064
C.22,C.23 - - P 1059

RESISTORS R.1, R.2, R.3, R.4, R 5 HI ORE UNIT P-106-17.
RUNNERS PREFIXED NV LETTE .2"P ARE PART NUMBERS.
VOLTAGES TAKER FROM POINTS INDICATED TO CHASSIS
GROUND, VOLUME CONTROL OF. FULL.
SHORTWAVE SWITCH P125-2.-

THE PHRASE GIMMICK- MEANS AW IRE W0111.10 AROUND
A,101. N ER MIRE.

S.G. SUP

H H

5'8
I.F. ALIGNMENT:

ZOMFD. WV 8119-5
0005 MICA
.05x4o0v
.25200V.
01x400V.
.01.40o,
.1.200v
1.200v'
16 MED. 350V. PEAK 8105-4

MFD 500v PEAK P -LOS -5
05.2005

A 2
GI

C. t..G4

2A7

N. VALUE
R - 3004-
R E.- 4004-
R 3 - 5004-
R.4:- IOM --
R.5'- 15314-
R 6-- loom
R 7 . 5014 .of
R 8. 4-oo
R 9 -
R.10- Zs. VsW

R.11.- I M
R 12- 100M VsW

R 13-1 MEGOHM

RESISTORS
N. VALUE
0.14-- 5055
R15- 500M VOLUME CONTROL 8101-6
R16 - toM
R 17.- 500M VMS
R.18' -500M TONE CONTROL P-0,5
R 19- 2500 FM,
R 20-2501. IS.
R 21-25055 1455,

R Vgl.
R.23:-1055

ao.

C.G

5-5

sG G

H

2A5

LTO,

215.-
CZ,

J..1,

To viLATER3

P P

F F

80

5.5

A C NE CORO
'If VOLTS

1/111,14111.0 9- lb-.

1. With volume control full an, at extreme right of its rotation, and with variable condenser at its
maximum capacity position (plates entirely in mesh) and with band selector switch in broadcast
position, left (oounter-olookwise), make the following adjustments:
(a) Connect an oscillator set at 370 kilocycles in series with a .1 mfd. condenser to the control

grid of the first detector (oap at top of 2L7 tube), and connect the ground side of the test
oscillator to the ground lead of the set (bleak wire).

(b) Adjust trimming condensers of all three I.F. transformers, part number 108-12 input I.F., 108-12
second I.F. and 108-14 output I.F. to resonance.

2. Adjustments are provided on each transformer and are accessible from the bank of the chassis (see
top view of chassis).

BROADCAST BAND FREQUENCY ALIGNMENTS

1. With volume control full on and the gang condenser set to its minimum capacity:
(a) Re -set test oscillator to 1712 kilocycles.
(b) Adjust broadcast oscillator shunt trimmer to resonance. This trimmer is the one nearest the

top of the oscillator coil and can assembly, part number 110-6.
(c) Re -set test oscillator to 1400 kilocycles and shift the test oscillator lead from grid oap of

the oscillator tube to the grid cap of the R.F. tube (type 58).
(d) Tune the gang condenser to resonance with the teat signal (1400 k.o.)
(e) Adjust the R.F. tuned circuit to resonance by bending adjustable condenser plate of the R.F.

(rear) section of the gang oondenser.
Shift test oscillator lead to the antenna lead (tan wire) and substitute a 200 mmfd. condenser
for the .1 mfd. condenser which is in series with the test lead.
Adjust the antenna tuned oirouit to resonance by bending the adjustable condenser plate of the
antenna (front) section of the gang condenser.
Turn the gang condenser to maximum capacity.
Adjust the broadcast series trimmer (located to the left of the gang condenser and accessible
through the top of the chassis) to resonance with the test oscillator, with the test oscillator
set at 535 kilocycles.
Check alignment at 1400, 1000 and 800 kilocycles, bending plates of the R.F. (rear) and antenna
(front) sections of the variable condenser if necessary. DO NOT BEND PLATES OF OSCILLATOR (CENTER)
SECTION UNDER ANY CIRCUMSTANCES.

(g)

(h)

(i)

(j)
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IMOA0cAsv
ANT O,

111- 5,

%KWh

UNLESS OTKERWISE NOT,E
VALUES WITM NOISE LEVEL
CONTROL AT MIN.

CI

T"

BELMONT RADIO CORP.

MODEL 1050

LA7

BS

MorDi_. 1050
RESISTORS & CONDENSERS MARKEISX-
ARE IN OUTPUT I F. CAN.

.0 I 9 OUT,. iv
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The intermediate frequency of model 1050 is 175 kilocycles, and is aligned as follows:

1. Connect oscillator (set at 175 kilocycles) to I.F. grid -(second 58 tube) and adjust both trimmers of second I.F.
transformer (underneath chassis) to resonance (maximum deflection on an output meter connected across the primary
of the speaker input transformer).

2. Connect oscillator output to converter grid (2A7 tube) and adjust both trimmers of first I.F. transformer to
resonance. Under no conditions touch the trimmers of the second I.F. transformer after adjusting them (see No. 1).

The four trimmers of the two I.F. transformers are all adjusted from the bottom of the chassis (one nut and one screw
adjustment on each I.F. transformer trimmer).

BROADCAST BAND ALIGNMENT

Wave changing switch in clockwise (right) position.

1. Connect an oscillator in series with a 200 mmfd. condenser to the Tan (antenna) lead and Black (ground) lead.
With the oadLllator set at 1720 kilocycles and the variable condenser at its minimum position (extreme right of
its rotation), adjust trimmer of oscillator (rear) section to resonance.

2. Change oscillator to 1400 kilocycles, rotate variable to this frequency and adjust R.F. and antenna trimmers
(oenter and front trimmers respectively) to resonance. Do not touch the oscillator trimmer.

3. Check tracking at the following points only: 1200-1000-800-600-534 kilocycles. NOTE: This receiver will be
out of track at 534 kilocycles - do not bend plates in an attempt to track it at this frequency. Rotor plates of

condensers should not be bent, except if absolutely necessary, and then only on the center and front sections.

SHORT WAVE BAND ALIGNMENT

Wave changing switch in counter -clockwise (left) position.

1. The frequency range of this short wave band is approximately 1706 to 4500 kilocycles.
2. Peak short wave antenna coil to resonance with oscillator set at 1720 kilocycles by slipping primary.
3. Check for sensitivity at the following frequencies only: 1720 and 3700 kilocycles - under no conditions touch

trimmers or plates of variable condenser while checking short wave band.
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(b) Connect output meter across speaker voice coil terminals.
(c) Connect service oscillator to grid cap of 6A7 tube allowing grid connection to remain in position. Ground oscillatorto receiver chassis. Tune receiver to approximately 1,400 kilocycles with band selector switch at broadcast or #1position. Adjust volume control to full -on position.
(d) Adjust service oscillator for a 456 kilocycle signal. This is the intermediate frequency used in the type 505 chassis.
(e) Adjust I. F. aligning condensers C24, C23, C21, C20, C17 and C16 in that order for maximum increase in reading ofoutput meter. (See Note 1.)
(f) Transfer service oscillator connections to antenna and ground leads of receiver. Adjust service oscillator and receiverin tune at 1,400 kilocycles.
(g) Align C39 and C40 in that order for maximum increase in output meter reading. (See Note 2.)
(h) Adjust service oscillator and receiver in tune at 550 kilocycles. Align C11 for increase in output meter reading, rock-ing tuning control in usual manner during this adjustment.
(i) Tune receiver to 540 kilocycles. Adjust service oscillator for a 456 kilocycle signal. Adjust C2 for minimum signal.Do this audibly.
(j) Adjust selector switch to #2 short-wave position. Tune receiver and oscillator to 3.7 megacycles. Adjust C4 for maxi-mum increase in output meter reading.
(k) Tune receiver and oscillator to 1.6 megacycles. Adjust C12 for maximum increase in output meter reading. Rockthe gang condenser during this adjustment.
(1) Adjust selector switch to #3 short-wave position. Tune receiver and oscillator to 11.0 megacycles. Adjust CS formaximum increase in output meter reading.
(m) Tune receiver and oscillator to 1,400 kilocycles and recheck C39 and C40.

NOTE 1: Keep output of service oscillator low in value; allowing just enough signal to give readable indication on output meter. If output of serviceoscillator is too high in value when starting alignment, the increase in gain, resulting, may cause overload of a tube or tubes and resultin false aligning peaks being obtained.
NOTE 2: When aligning oscillator stage, double peaks may be encountered. The proper peak of alignment is the one at whirl, adjusting screw isfarthest out or where condenser is at minimum capacity.
NOTE: "Seal Shielded" tubes with ground connectors may be used. Equip as follows: 6A7S; 78S; 78S; 37S; 78S and 41S.
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(a) Slide chassis out of cabinet.
(b) Connect a suitable output meter across voice coil terminals of either speaker.
(c) Connect service oscillator to grid cap of 6A7 tube, allowing grid clip to remain in position. Ground service oscilla-

tor to receiver chassis. Set selector switch for "broadcast".
(d) Turn receiver "on" and tune to 530 kilocycles, and adjust volume control to "full on" position.
(e) Adjust service oscillator to exactly 175 kilocycles, the intermediate frequency used in the type 507 chassis.
(f) Adjust C12, C11, C10 and C9 in that order for maximum increase in reading of output meter. See Note 1. This

aligns the I. F. stages.
(g) Transfer service oscillator lead to antenna terminal "A". Tune receiver and service oscillator to 1,400 kilocycles.
(h) Adjust C27, C26 and C25 in that order for maximum increase in output meter rending. See Note 1. This aligns the

(i) Adjust service oscillator and receiver in tune at 600 kilocycles.
(j) Adjust C7 for maximum increase in output meter reading. Rock the tuning control in the usual manner during this

adjustment. This adjusts the series osc. pad.
(k) Re -tune service oscillator and receiver to 1,400 kilocycles and recheck adjustment of C27, C26 and C25. This com-

pletes adjustments for the broadcast band.
NOTE 1: Keep output of service oscillator at a low value. Excessive values of output may bring about tube or circuit overloads, resulting in false

indications of aligning peaks.
NOTE 2: When adjusting C4, it will be found to peak at near minimum capacity.
NOTE 3: Both C3 and C24 will be found to peak at near maximum capacity.
NOTE 4: When adjusting C24 two peaks may be encountered. Select the peak at which least capacity is in circu_t.
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To carry out complete re -alignment, adjustments should be made as follows, making reference to illustration 1:(a) Slide the chassis out of cabinet.
(b) Connect suitable output meter across speaker voice coil terminals the two outside terminals of the con-nection strip provided for operation of ''Concert Grand Speaker".(c) Connect service oscillator to grid cap of type 6A7 tube allowing grid connection to remain in position. Tune re-ceiver to 1,400 kilocycles with wave -band selector switch in broadcast position. Adjust the volume control to nearlyfull -on position.

Adjust service oscillator to exactly 456 kilocycles, the intermediate frequency used in the type 508 chassis.Adjust I. F. aligning condensers C13, C12, C10 and C9 in that order for maximum increase in reading of outputmeter. (See Note (a).)
Transfer service oscillator connections to antenna and ground leads of receiver. .Adjust receiver and service oscillatorin tune at 1,400 kilocycles.
Align C27 and C28 in that order for maximum increase in reading of output meter. (See Note (a).)Adjust receiver and service oscillator in tune at 550 kilocycle's. Adjust C7 for maximum increase of output meterrocking tuning control in the usual manner during this adjustment.Tune receiver to 540 kilocycles. Adjust service oscillator to exactly 456 kilocycles. Adjust C4 for minimum signal.Do this audibly.

(j) Adjust wave selector switch to short-wave position. Adjust service oscillator and receiver in tune at approximately1,650 kilocycles. Adjust C8 for maximum increase reading of output meter.(k) Return wave selector switch to "broadcast" position. Adjust receiver and service oscillator in tune at 550 kilocyclesand recheck adjustment of C7.
(1) Tune receiver and service oscillator to 1,400 kilocycles and recheck adjustment of C27 and C28.

NOTE (a): If output of service oscillator is too high in value when starting alignment adjustments, increase in gain resulting from re -alignment may
cause overload of a tube or tubes and result in false aligning peaks being obtained. It is, therefore, very essential that the output of theservice oscillator be kept low enough to give a readable indication only of output meter.DIAL
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To carry out re -alignment, adjustments should be made as follows, making reference to illustration 1
: (See Notes 1 and 2.)

(a) Slide chassis out of cabinet.
(b) Connect output meter across speaker voice coil terminals.
(c) Connect service oscillator to grid cap of 32 first detector tube allowing grid connection to remain in position. Groundoscillator to receiver chassis. Tune receiver to approximately 1,400 kilocycles with band selector switch at broadcast or

No. 1 position. Adjust volume control to full -on position:
(d) Adjust service oscillator for a 456 kilocycle signal. This is the intermediate frequency used in the type 511 chassis.
(e) Adjust I. F. aligning condensers C18, C17, C16, C15, C13 and C12 in that order for maximum increase in reading of outputmeter. (See Note 1.)
(f) Transfer service oscillator connections to antenna and ground leads of receiver. Adjust service oscillator and receiverin tune at 1,400 kilocycles.
(g) Align C30 and C21 in that order for maximum increase in output meter reading. (See Note 2.)
(h) Adjust service oscillator and receiver in tune at 550 kilocycles. Align C9 for increase in output meter reading, rockingtuning control in usual manner during this adjustment.
(i) Tune receiver to 540 kilocycles. Adjust service oscillator for a 456 kilocycle signal. Adjust C3 for minimum signal. Dothis audibly.
(j) Adjust selector switch to No. 2 short-wave position. Tune receiver and oscillator to 3.7 megacycles. Adjust C4 formaximum increase in output meter reading.
(k) Tune receiver and oscillator to 1:6 megacycles. Adjust C8 for maximum increase in output meter reading. Rock thegang condenser during this adjustment.
(1) Adjust selector switch to, No. 3 short-wave position. Tune receiver and oscillator to 11.0 megacycles. Adjust CS formaximum increase in output meter reading.
(m) Tune receiver and oscillator to 1,400 kilocycles and recheck C30 and C21.
Note 1: Keep output of service oscillator low in value; allowing just enough signal to give readable indication on output meter. if output of serviceoscillator is too high in value when starting alignment, the increase in gain, resulting, may cause overload of a tube or tubes and result infalse aligning peaks being obtained.
Note 2: When aligning oscillator stage, double peaks may be encountered. The proper peak of alignment is the one at which adjusting screw isfarthest out or where condenser is at minimum capacity.

.c.
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Complete re -alignment should be performed in the following order,
1. Remove the radio unit case bottom cover.
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2. Connect the output meter across the speaker voice -coil terminals or between the plate and screen grid
of the type 41 output tube (yellow and black speaker leads). (Speaker must be connected).

3. Connect the service oscillator to the grid cap of the type 6A7 tube, allowing the tube grid connection
to remain in position. Tune the receiver to 1,400 kilocycles. Disconnect the antenna, if necessary, to
reduce the noise level. Adjust the volume control to nearly the "full on" position.

4. Adjust the service oscillator to exactly 175 kilocycles as this is the frequency to which the intermediate
frequency transformers are tuned.

5. Adjust the intermediate frequency aligning condensers,C12, C10 and C9, in that order, for maximum
reading of the output meter

6. Transfer the service oscillator output connections to the antenna (connector "B" of Figure 2) and the
chassis of the radio unit. Adjust the radio unit and the service oscillator in tune at 1,400 kilocycles.

7. Adjust aligning condensers C32, C31 and C30 in that order, for maximum reading of the output meter
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Complete re -alignment should be performed in the following order,

1. Remove the radio unit case bottom cover.
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the output meter across the speaker voice -coil terminals or between the plate and screen grid
of the type 41 output tube (yellow and black speaker leads). (Speaker must be connected).

3. Connect the service oscillator to the grid cap of the type 6A7 tube, allowing the tube grid connection
to remain in position. Tune the receiver to 1,400 kilocycles. Disconnect the antenna, if necessary, to
reduce the noise level. Adjust the volume control to nearly the "full on" position.

4. Adjust the service oscillator to exactly 175 kilocycles as this is the frequency to which the intermediate
frequency transformers are tuned.

5. Adjust the intermediate frequency aligning condensers, C12, C10 and C9, in that order, for maximum
reading of the output meter

6. Transfer the service oscillator output connections to the antenna (connector "B" of Figure 2) and the
chassis of the radio unit. Adjust the radio unit and the service oscillator in tune at 1,400 kilocycles.

7. Adjust aligning condensers C32, C31 and C30 in that order, for maximum reading of the output meter
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CANADIAN WESTINGHOUSE CO., Ltd.
MODELS 64 & 634
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L F. Tuning Adjustments -Two transformers comprising
three tuned circuits (the secondary of the second transformer is
untuned) are used in the intermediate amplifier. These are tuned
to 370 K.C. and the adjustment screws are accessible as shown in
Figure B. Proceed as follows:
(a) Short-circuit the antenna and ground leads and tune the

receiver so that no signal is heard. Set the volume control at
maximum and connect a ground to the chassis.

(b) Connect the test oscillator output between the first detector
control grid and chassis ground. Connect the output meter
across the voice coil of the loudspeaker and adjust the oscil-
lator output so that, with the receiver volume control at
maximum, a slight deflection is obtained in the output meter.

(c) Adjust the primary of the second, and the secondary and
primary of the first I.F. transformers until a maximum defec-

tion is obtained. Keep the oscillator output at a low value so
that only a slight deflection is obtained on the output meter at
all times. Go over these adjustments a second time, as there
is a slight interlocking of adjustments. This completes the
I.F. adjustments.

SG. SUP

58

2.A5

2. DU LAtf.r.
287

4 C34

I.F. 370 K.C.

S.G.DP OP

H

Co.

287

2A7

80

All voltage except heater A.C. volts are
taken with respect to cathode. All
voltages are actual operating values.

SOCKET READINGS 115 VOLTS A.C. LINE

Measured values will depend on meter
resistance.

Cap Pin 1 Pin 2 Pia :3 Pin 4 Pin 5 Pin 6 Pin 7 Heater
Volts

Antenna and Ground Shorted.
l'im are numbered according to

Volt; Volts M.A. Volts M.A. Volts Volts M.A. Volts M.A. Volts M.A. A.C.

N.M.A. standards.

I. W-54, R.V. Amplifier* - 3.0
C.G.

100 2.0
Screen

265 6.0
Plate

-4.5
Hea

-4.5
ter

-8.0
K

0 0
Suppressor

2.3

2. W -2A 7 Pir st Detector Oscillator*. -3.0
Det. G.

100 4.0
Screen

265 2.0
Plate

-4.5
Hea

-4.5
ter

-8.0
K

0 0
Osc. Grid.

200 2.0
()sc. Plate

2.3

:I. W-58 I.P. Amplifier* -3.0
C.G.

100 2.0
Screen

265 6.0
Plate

-4.5
Hea

-4.5
ter

-8.0
K

0 0
Suppressor

2.3

I. W -2B7 A.V.C. & 2nd Detector* -1.5
C.G.

35 0.2
Screen

100 1.5
Plate

-1.5
Hea

-1 .5
ter

-1.8
K

0 0
Diode

0 0
Diode

2.3

5. W -2A5 Power Amplifier 250 5.0
Screen

240 35
Plate

-16
Hea

-16
ter

-.40
K

-16 0
C. Grid.

2.4

0. W-80 Rectifier -360 40
Plate

-360 40
Plate

0
Pila

0
ment

4.8

LIT

35

*Necessary to ground control grid cap through small capacitor to prevent oscillation while testing.
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CANADIAN WESTINGHOUSE CO., Ltd.

MODEL 73

jai

os& 4 -11-11..
-

MOOD) E

R.F. and Oscillator Adjustments-The three gang variable
capacitor and 600 K.C. trimmer screws are accessible at the top of thechassis. Proceed as follows:
(a) Procure a modulated oscillator giving a signal at 600, r400 K.C.,

a non-metallic screw driver and an output meter.
(b) Connect the output of the oscillator to the antenna and groundlead of the receiver. Check the dial at the extreme maximum

position of the tuning capacitor. The indicator should be at the
last division. Connect the output meter across the cone coil.
Then set the dial at 140, the oscillator at 1400 K.C. and adjust the
oscillator output so that a slight deflection is obtained when the
receiver volume control is at maximum. Align all three trimmer
capacitors on the variable capacitor to maximum output keeping
the oscillator output as low as possible.

(c) Set the oscillator at 600 K.C. Tune in the signal with the receiver
until a maximuth deflection is obtained in the output meter.
Now adjust the 600 K.C. series capacitor, until a maximum
deflection is obtained in the output meter. Rock the tuning
capacitor back and forth while making this adjustment as thetuning capacitor and oscillator series capacitor adjustments
interlock.

I.F. Tuning Adjustments-Two transformers comprising three
tuned circuits (the secondary of the second transformer is untuned)
are used in the intermediate amplifier. These are tuned to 175 K.C.
and the adjustment screws are accessible as shown in Figure 3. Pro-
ceed as follows:
(a) Procure a modulated oscillator giving a signal at 175 K.C., a

non-metallic screw driver and an output meter.
(b) Short-circuit the antenna and ground leads and tune the receiver

so that no signal is heard. Set the volume control at maximum
and connect a ground to the chassis.

(c) Connect the oscillator output between the first detector control
grid and chassis ground. Connect the output meter across the
voice coil of the loudspeaker and adjust the oscillator output so
that with the receiver volume control at maximum, a slight de-
flection is obtained in the output meter.
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Trouble Shooting Hints

If noisy operation develops,
the wave -change switch should be
thoroughly esamined, all connec-
tions should be resoldered and

tje contact points and levers

should be cleaned with a fine

grade of emery cloth. If this

does not remove the cause, all

by-pass condensers should be

checked for leakage and tubes
should be replaced with new ones.
Distortion is usus.11y caused by

the tubes in the class B ampli-
fier which should be replaced.

Line -Up Capacitor Adjustments
This receiver is aligned in a similar manner to that of a

standard broadcast band receiver. That is, the three main
tuning capacitors are aligned by means of three trimmers in
each hand and on the three lowest frequency bands a series
trimmer is adjusted for aligning the oscillator circuit. The
other two bands do not require this low frequency trimmer,
it being fixed in value. In the case of band D, it is necessary
to adjust four trimmers due to the additional R. F. stage used.

The intermediate frequency amplifier is aligned in a similar
manner to that of standard broadcast receivers except that it
is aligned at 445 K. C. In order to properly align the receiver,
it is essential that the Stock No. 9050 Test Oscillator be
used. This oscillator covers the frequencies of 150 K. C. to
25,000 K. C. continuously, has good stability and includes an
attenuator. In addition to the oscillator, a non-metallic screw-
driver such as Style No. H22451, and an output meter are re-
quired. The output meter should be preferably a thermo-
couple galvanometer connected either across or in place of the
cone coil of the loudspeaker.

The output of the external oscillator should be at the
"minimum value necessary to obtain a deflection in the output
meter when the volume control 4 AL be-waximuumoution.
I he external oscillator output should be -connected between
antenna and ground for the R. F. and oscillator adjustments
and between the first detector grid and ground for the I. F.
adjustments. All adjustments are made for a maxitnum
deflection in the output meter.

5

r,

dx
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I. F. Adjustments: Two transformers comprising
three tuned circuits and one untuned circuit are used
in the intermediate amplifier. These circuits are all
tuned to 175 K.C. The screws are accessible from
the rear of the chassis. Proceed as follows:

(a) Procure a modulated oscillator giving a signal
at 175 K.C., a non-metallic screw driver, such as
Style No. H22451, and an output meter.

(b) Remove the oscillator tube and connect a ground
to the chassis.

(c) Connect the oscillator output between the first
detector control grid and ground. Connect the
output meter across the voice coil of the loud-
speaker and adjust the oscillator output so that a
slight deflection is obtained in the output meter.

(d) Adjust the secondary of the second and then the
primary and secondary of the first I. F. trans-
formers until a maximum deflection is obtained.
Go over these adjustments a second time as
there is a slight interlocking of adjustments.
This completes the I. F. adjustments.

R. F. and Oscillator Adjustments: The three
gang capacitor screws and 600 K.C. oscillator trim-
mer are accessible from beneath the receiver chassis.
Proceed as follows:

(a) Procure a modulated oscillator giving a signal at
1400 K.C. and 600 K.C., a non-metallic screw
driver, and an output meter.

(b) Connect the output of the oscillator to the
antenna and ground lead of the receiver. Check
the dial at the extreme maximum position of the
tuning capacitor. The indicator should point
toward the small arrow at the edge of the dial.
Then set the dial at 1400 K.C., the oscillator at
1400 K.C. and connect the output meter across
the cone coil. Adjust the oscillator output so
that a slight deflection is obtained.

MODEL B83

ItA"

(c) With a non-metallic screwdriver, adjust the
three line-up capacitors accessible at the bottom
of the receiver until maximum deflection is
obtained in the output meter.

(d) Shift the oscillator frequency to 600 K.C. and
tune the signal. Then adjust the 600 K.C.
capacitor, until maximum deflection is obtained.
The main tuning capacitor must be rocked back
and forth while making this adjustment.

(e) Then realign at 1400 K.C. This completes the
adjustments.

G

S.G

34 a3Z 30

Trouble Shooting Hints

The grid bias voltages for the tubes
in this set are obtained from a network

of voltage dividers, connected across a
22i volt "B" battery. Changes in the va-

lues of these resistors due to overloads
or changes due to age may cause a differ-

ence in the operation of the set. Also

a run-down "B" battery will reduce the

sensitivity of the receiver to a very

marked degree and it is advisable to

check these two points if the set fails

to function properly. If cross talk is

encountered, the adjustment of the con-
densers tuning the aerial and R.F. coils.
should be checked for "tracking."
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This is a balanced amplifier in which resistance values
as well as tubes on alternate sides must be correct in order

to obtain correct.operation. If poor quality is encountered
match tubes and test all resistors for correct value.
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trouble Shooting
Hint

Shifting of
the I. F. due to
vibration causes
lack of sensiti-
vity. Test the
tubes and then ad-
just I.F. trimmers
without touching
the padding. Ad-
just latter only
if necessary.

TUBE VOLTAGE AND CURRENT CHART - MODEL 106P

TUBE PLATE VOLTS SCREEN VOLTS GRID VOLTS PLATE M.A. SCREEN M.A.

'36 - RF 160 65 r 2.5 .6

'36 - Osic-Transl 150 65 -3.75 .4 to 2(a) 0 to .5(a)

139 - IF 160 65 a 1.3 .8

41 - Output 160 180 -15 8 1.25

85 - AVC-Det-AF 155 -7.5
volume con-

trol off

r - High series resistance.
(a) - Dependent upon station selector setting.
Total current drawn by receiver, power supply and speaker - 5.4 amps. Total plate

current - 40m.a. (180 volts) with 6.3 volt input.

Readings taken with antenna disconnected and no signal received. Care should be
used if readings are taken with an analyzer as the capacity of the cables may cause

Circuits to oscillate, giving rise to erratic readings. Usually, touching the

finger to grid or plate will stop oscillation. If an analyzer is not used, volt-
age readings may be taken from the cathode to the respective element of each tube.
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SERYIOE ILLUSTRATIONS.

C3

M I[A

IF= 175 K.C.

N

L5

O

a 0

coi

CS

77
DET

LI

C11.7.1-

L3

3

4

3M
VOuflt

CoNTRCK.

02

03

R13
5om IL

.6°023
MCA

1.1

G16 43out --
"°v OUT PUT

14

a

"T

0

017
.006,

l0004

GREEN

YELLOW

RT

2515 t.erl Wl
15411.

RTF coot!,

CO .05
10004

RS

Lo m

5011

11 43

RECT.

2525

F

GMt 80
g-13,4

AL.\ .DC

G
20 

8.0
111,5 Y.
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TUBE VOLTAGE AND CURRENT CHART

MODELS 250 - 279 - 300

Me
fioc!!) 4 eon.

RED

Lw.
SPK.KFMLO.

MARKED

el

NYM 33.0(1.16.

COIL

CHASSIS
MARKED

128-B

c2I
8.0

- 200v

TUBE PLATE VOLTS SCREEN VOLTS GRID VOLTS PLATE M.A. SCREEN M.A.

637 - IF-AVC 110 55 -7* .4 .2

77 - Detector 50 22 -1.5 .1 .04

43 - Output 100 120 -10* 26 5

6A7 - Oec-Transl Ep=105v; Eg#1=-5v; Eg#2.105v; Eg#3&5=55v; Eg#4=*; Ip=2ma
Ig#2=1.3ma; Ig#3&5=1.2ma

25Z5- Rectifier Plate Current = 40m.a. per plate

Speaker Field Voltage = 70v.
* - Indicates high series resistor.
Tube heaters are in series so that if one burns out, none will light. These measure-
ments were made with a 500 volt, 1000 ohms per volt meter. Power supply 118 volts
A.C. Measurements made with set detuned, and speaker field hot. Care should be used
when taking readings with a set analyzer as the capacity of the cables may cause cir-
cuits to oscillate, giving rise to erratic readings. Usually, touching the finger to
grid or plate is sufficient to stop oscillation.

Receivers which are rubber stamped
"128 A" on the chassis just above cond-
enser C11 are wired as shown in Schemat-
ic "A". Those stamped "128 B" are wired
as in Schematic "B".

All metal parts of the chassis
(including the AC -DC Switch) are at high
potential to ground. Do NOT attempt to
attach a ground connection to the
chassis. Do NOT touch the chassis while
the line cord is plugged into an outlet.
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COLONIAL RADIO CORP.
MODEL 164
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FZ,0"

Llj
17.4T
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'77
duo,
C12

IF- 175 _ KC.

TUBE PLATE VOLTAGE SCREEN VOLTAGE PLATE M.A. SCREEN M.A.

78 - RF 230 100 4.5 1

78 - IF 230 100 4.5 1

687 - AVC-Det-AF 65 65 1.25 .4

41 - Output 205 215 20 3.25

6A7 - Osc-transl. Ep=230v; ER#2.135v; Eg#305.100v;

Ig#305=3.2ma.

Ip.4ma; Ig#2.3ma;

84 - Rect. 20 m.e. per plate

X

f
...., an .1.5.55 Ts -naw

Pm C'40 2 i1
0

s4 i

ro/ 5.54,2.5C

5 n. o4.4 Co5,4 e. ext....ME
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.001
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.

a

To Annan-CA

"B" UNIT FOR
RECEIVERS WITH

5::'5.R 84. SERIAL NO. OVER 50600

10 0.40
v- 5024

A different power supply unit is
employed in these receivers, using a
plug-in type of vibrator, making re-
placement of it very simple. Its con -

8 r4Fo
MoY
Es..641r

164-B

struction is such that no attention need
be paid to polarity. Accordinrrly, pro-

vision for changing polarity is omitted
from this model.

84

78

657

41
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SCREEN
M.A.

78 - RF 200 95 8 2.25

6B7 - AVC-Det-AF 60 60 1.25 .5

42 - Output
-4I

205 208 14 2.5

6A7 - Ose-Tranal. Ep.200v; Eg#2.125v;

Ig#305.3.5ma;

Eg#305.95v; Ip.3.5ma; Ig#2.3ma;

6F7 - IF & AF Ep.200v; Eg#2.75v;

Ig#505elma.

Eg#3&#5.95v; IpoSma. Ig#2.3ma;
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Trouble Shooting Hints

Poor sensitivity in
these sets is usually
caused by drifting of
the I. R. or R. F. ad-
justments. When align
ing, turn sensitivity
control either full

clockwise or counter-
clockwise. Trimming
condensers are at the
back of the chassis.



_



- -

.



148 OFFICIAL RADIO SERVICE MANUAL

COLONIAL RADIO CORP.

MODEL 250A.C. & 300A.C. (EXTENDED RANGE)

Trouble Sho

If the plate voltage is zero
when the set is turned on, check the
speaker field coil and the 8mf. elec
trolytic condenser. If the set does
not function, check resistors R8 and
4 which frequently become open-cir-

8

to Lc.
I:
41 at 81-u

L.1,

...

aD
ti

N

DJ crinfT)---4
ALL OCS1STORS NOT MARKED Mitt 3 WATT

oting Hints

cuited. If the set oscillates viol-
ently check the grounding of the
shielded lead running to the type 75
tube. Also check the alignmett of
the intermediate frequency and os-
cillator circuits.
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NOTE: IN SOME SET CIO IS
RETURNED TO THIS POINT
INSTEAD OF TO GROUND 
IF NUM IS 011.1ECTIONAISLE
CMANSIE CONNECTION OF CIO
TO GROUND

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - IF 210 70 6.5 1.6

75 - AF-DET-AVC 75 1.5

41 - Output 200 210 22 3.4

6A7 - Ose-Tranal Ep..210v; Eg#2=210v; Eg#38c#5.70v; Ip...6m.a.;

Ig#20.1 m.a.; Ig #305.1.9m.a.;

84 - Rect. D.C. voltage u315v. Plate current  22 m.a. per plate.

The Model 501 AC is the correspond-
ing AC Model. It has a 41 output pentode
and an 84 rectifier.

The 75 AVC - Detector - Ax circuit
is the same for both receivers. The IF
signal is impressed between the diode
plates snd the cathode of the 7F tube.
in series with the 500 M ohms of the
volume control. Diode current flows,
creating a voltage drop across the vol-
ume control with the grounded end at a
positive potential to the other, the
grid return end. Any increase in signal
increases the voltage drop across the
volume control and so increases the
negative grid bias on the 6A7 and 78
tubes since their cathodes connect to
the grounded end of the control and
their grid returns to the other end
wince increases in signal strength are
offset by decreases in tube amplifica-
tion due to the increased negative grid
bias, the input to the detector tends to
remain at a constant value.

S.G. SUP

p K

H

78 75

SG

p

H H

41

K

6A7

Trouble Shooting Hints

p

84

It is an invariable rule that if con-
denser C10 is not returned to ground, that
the hum will be excessively loud. In all
of these sets the condenser should be con-
nected as shown in this diagram. Positions
of the wires running to the grid caps are
clAite critical and oscillation may result
if they are not correctly placed.

1.4



OFFICIAL RADIO SERVICE MANUAL 153

T8

3

COLONIAL RADIO CORP.
MODELS 600 & 600A
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MODELS GOO & 600 A

C

ropE
PLATE
VOLTAGE

SCREEN
VOLTAGE

PLATE
M.A.

SCREEN
M. A.

78 - RF 225 105 7 1.6

78 - IF 225 105 7 1.6

85 - AVC-Det-AF 165 3.5

41 - Output 220 230 21 3.5

6A7 - Osc-Transl Ep.225v; Eg#2.105v; Eg#305.70v; Ip.2m.a.; Ig#2. 2m.a.;

Ig#3k#5.2m.a.;

80 - Rect. Max. d.c. voltage . 370 volts. Plate current = 28 m. R.

per plate

111O2H
OUTPUT

TRANSF

REAR"Ar
TOP OF CHASCHASSIS
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78
G G2
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C .G4

6A7

85
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41

Trouble Shooting Hints

Changes in the value of re-
sistors associated with the AVC
seem to cause most of the trou-
ble in these sets. The drop in
resistance on these units, no-
tably R7 causes insufficient AVC
control and often poor sensiti-
vity.
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COLONIAL RADIO CORP.
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TUBE PLATE VOLTAGE SCREEN VOLTAGE PLATE M.A. SCREEN M. A.

78 - IF 190 85 4.5 1

75 - AVC-Det-AF 130 .3

41 - Output 175 190 18.5 3

6A7 - Osc-Tranal. Ep.180v.; Eg#2=160v.; Eg#3&5.65v.; Ips3m.a.;

Ig#2=2.25m.a.; Ig#305.1.7m.a.

80 - Rectifier Max d.c. voltage.285v. Plate ourrent.17 m.a. per plate
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Trouble Shooting Hint

IC

When the complaint is lack
of sensitivity on the short
wave bands, check the alignment
of the oscillator padding cir-
cuits. The three positions of
the wave -change switch are let-
tered A, B, C, corresponding to
the dial scales. Place the ver
nier tuning condenser a at its
center position when aligning.
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Resistors Are SWAT -r Unless Otherwise Marked.

TUBE VOLTAGE AND CURRENT CHART

400 GI 20 to
SW O W

`-'PL COW r.a R9 RIO

TUBE

_

PLATE
VOLTS

SCREEN
VOLTS

GRID
VOLTS

PLATE
M. A.

SCREEN
M. A.

78 - IF 105 40 * 2.5 1

75 - AVC-Det-AF 55 * .2

43 - Output 90 105 -6* 19 3

6A7 - Osc-Transl Ep.105v; Eg #2.105v; Eg #38c5.32v; Eg #4.*; Ip..8ma;
Ig #2-l.lma; Ig #3&5.lma.

25Z5 - Rect. Plate current - 38m.a. per plate

* Indicates high series resistance
A 6A7 serves as oscillator and as

translator. The 175 kc signal created
by the combination of the oscillator
signal and the broadcast signal, in its
plate circuit, is transformer coupled to
the 78 IF stage, amplified, and then
transformer coupled to the 75 AVC-Detec-
tor-AF tube. The audio output of the 75
is fed to the 43 output tube and then to
the dynamic loudspeaker. A 25Z3 is
used es a voltage doubling rectifier (on
a.c. onlv).

Trouble Shooting Hints

Open circuits in the power -cord
resistor seems to be a common cause
for complaint when tubes fail to
light.

NOM DUCKPIN)

BROWN

CI6

U W40 ry'

GA7

SG 51.11".

78

75

.4-3

25Z 5
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58 58 58 56
TRAN5L. 147 I.F. 2."41.F. AVG-OCT.

a

rn

p---1

58
osc. A

3C1----
F17HU

p

Condenser Rottroms Are Moo Voltoqe
Resistor Rot,nqm Are h. Watioqc

MODEL C-695

2CO

56
AVC

'Z7

VolumeVolume
Control

'47
OUTPUT

Tone
Conte

'47
OUTPUT

'REC80T.

it2:S;%
U

IF- 175 K C

Num
Buclono
Coil

Those Seta Connected As Shown In The
Scherna,c Use R 7725A I C Input Tronsf.
Those Connected As In Th.. 5 keer..), fa coil
and o 20Me. resustor .5 place of the .006
condenser) Use R74114 I.F Input Transf.

TUBE
Plate

Voltage
Screen
Voltage

Grid
Voltage

Plate
m. a.

Screen
m. a.

58-Oscillator 90 200 12.5 8 3

58-Translator 190 90 - 6'.- .9 .3

58 -1st IF 115 95 * 7.5 2

58 -2nd IF 210 95 * 8 2

'27-AF 70
-6 (Vol. Con-

trol at Min.) 1.3

'47-Output 200 210 - 7*
(-24 Actual) 6.5 1.1

'80-Rectifier Max. d.c.=365 v. Plate Current=25 ma.
per plate.

Watts = 85.

Speaker field voltage=135 v.
(*) Reading low because of high series re-

sistance.

AVC DET

56 27

A V.C. 1.7 A F.

SPEAKER
SOCKET

RED

BLACK

GREEN

SLATE

Control grid readings taken on 150 volt scale
of 1000 ohms per volt meter; others on 750
volt scale. Readings taken with antenna and
ground shorted together and no signal received.
These are average values.

LIGHT
SOCKET

55

27

5.G

47

80

Trouble Shooting Hints

Continuous audio
howl usually indicates
either a defective 47
tube or an open circuit
in the .003 mf. conden-
ser in the plate circuits
of these two tubes. Try
shifting the tubes in
their sockets and con-
nect a resistor between
the screengrids and their
voltage supply.

PRONG VIEW OF
SPEAKER PLUG
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MODEL C- 995

ijOv 1 L0051,

-2.4A

MODEL C995 4"'"

Or

0 In Some Sets An R.F. Choke ( R 6244)
Is Used Instead Of This Resistor.

C2) In Some Sets A 200 MtuResistor
Is Used.

Some Sets Do Not Nov. The 100 Ohm
Resistor fa Hi.Lo Switch.

510.

G1.1t5.15.
58
TRAN51...

58 58 57
CNA VCR
46.

IX. Ott 400.11..,

V...,....
VeW ,w WV. 30huu '0,,,.w.., .ot

-m,
.colic.

r)I:1 blitn.liii Ept --ng.,..., .

r..,

2. --4 vz,., .

- v

..
..
..,

.503V

IDW...
VeW

WO.

M., 1,W510140...
Ve w 15.......

tw ., w 000V
3,,,,,

Cooper

10 WOV
thing

try 46
Shea

46
Dek1VCIR CLASSA.5  stfrw.....,

a

swam.. 50w
YeW

0
82

MCC;,..,0t... T.

,OW A G
SOw
1W

Sidra

v U
at

RECT. lye w
Sow

I W

Condenser Flutings Are Max. Voltage
Resistor Rating...Are Min Wattage

The Cods Are Numbered A Lettered To
Correspond With The Connection Chort a.
Illustration.

TUBE
Plate

Voltage
Screen

Voltage
Grid

Voltage
Plate
m. a.

Screen
m. a.

58-Translator 160 70 -3* 1.1 .3

'24A-Oscillator 160 70 -6 .8 .3

58 -1st IF 145 75 -4 1 .9

58 IF 185 75 -4 1 1-2nd
57-Detector 160 65 * .3 .1

57-A. V. C. 50 70 -9 0 0

46-Driver 240 240 - 10*
(-30 actual) 17 3.5

46-Class "B" 365 +4.5 +4.5 18-70 (a) 1.7-13 (a)(b)
82-Rectifier Max. d.c.=365 v. Plate Current=32 m.a.

per plate per tube. (c).

V Le LOS(

GREEN

-
SPEAKER
SOCKET HUM

ELIMINATOR
BLACK

(') Reading low because of high series re-
sistance.

(a) The latter value on a strong signal.
(b) Value is for both grids tied together.
(c) The plate current may divide unevenly

between the two plates, but the total for
each tube should be about 65 m.a.

GND - BLIEK SOCKET
CORO

LIGHT --21

ANT -GREEN

58 8,57

e.G

Z4 A

GI

G2

4-4

46

82

Trouble Shooting hints

If the power trans-
former appears burned
out, test the continuity
of wires from the coils
to the terminal lugs.
In case of excessive hum
shift the type 46 tubes
around.
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VOLUME
CONTROL,

COLONIAL RADIO CORP.
'39 '36 '36 89 89

AMPLIFIER TRAN5L DETECTOR if,;, OUTPUT OUTPUT

bA
.1 som tom

LOO/ Ire xi Vt ./

300V

MICA

ZOO
L W LOOx

IF 175 KG

rn:
8100.0.. 500m

ONIC

r I IF I

.000.
YEW

003
c01.4111104,-

T

OOOV

et

acSAW
XL W

3 MTG. .1

VE W V
10.4w

W

s-

e

F

F

=030

7EC

SM11-U 440 v

Sp K rm
2500

I 1

:1;;u 1,

400
3W

S G

K

Co -

39&36
W

CG.

H

89

1.006500 v

wom Our -KING
coo._

P

F

8o

MODELS T345 & C 399

C0.13civ5cre RATINGS ARC MAX. VOLTAGC
RES' 31-012 RATINGS AMC !WM. WATTAGE

TUBE
Plate Voltage
Vol. Cont.
Max.

at
Min.

Screen
Vol. Cont.
Max.

Voltage
at

Min.

Grid Voltage
Vol. Cont.
Max.

at
Min.

Plate
Vol. Cont.
Max.

m. a.
at

Min.

Screen
Vol. Cont.
Max.

m. a.
at

min.

'39-R. F. 160 140 90 95 -2 -30 6 .0 1.6 0

'36-Osc.-Transl. 160 160 85 115 -5 -6.7 .5 .65 .1 .15

'36-Dectector 75 75 30 30
-5*
(-15

actual)

-5*
( -15
actual)

.2 .2 (a) (a)

89-Output 150 155 165 170
*

(-18
actual)

*
( - 18
actual)

15.5 18 3 3

'80-Rectifier Max. d.c.-295 v.
-Plate current22 m.a.

per plate.

ANT - GREEN GNO.- BLACK

If it becomes necessary to align the oscillator -
translator and R.F. stages, it should be done at
about 1250 kc and then "touched up" at about
1600 kc. Trouble may be experienced if an
attempt is made to secure alignment at 1600 kc
without having obtained approximate alignment
at 1250 kc. At 1600 kc the capacity of the oc-
cillator trimmer may be sufficient to tune the
oscillator -translator stage to the same frequency
as the R.F. stage, resulting in feedback and

violent oscillation.
Trouble Shooting Coils

If whistles are encoun-
tered in this set, it is some-
times advisable to move the an

tenna wire to the opposite

side of the translator coil.
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4
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a

V olmrox

15

I

A

<DI A

4/1

150a.
W

200V

5Mw
V2W

COLONIAL RADIO CORP.
MODEL T- 337 & C--495

58

,

11/_ W

F

F

24A
C

.001
500V

30M cu
1W

3

a

300v

4 C

IOM

58

.1

300V

IgOOV

440V 3p k.rmIcl 440V
2500 c...
memppme 3004.

3W
F F

' Z4 A 3011.4 OZ
`it w 600V

30144..
Vs W

'47

CONDENSER RATINGS ARE MAX VOLTAGE
RESISTOR RATINGS ARE MIN. WATTAGE

TUBE

Plate Voltage
Vol. Cont.
Max.

at
Min.

Screen
Vol. Cont.
Max.

Voltage
at

Min.

Grid Voltage
Vol. Cont.
Max.

at
Min.

Plate
Vol. Cont.
Max.

m. a.
at

Min.

Screen
Vol. Cont.
Max.

m. a.
at

Min.

'24A-Oscillator 185 205 90 130 - 8 -13 1.1 1.9 .4 .7

58-Translator 185 170 80 95 -11 -37 1.6 .2 .36 0

58-IF 220 195 85 95 - 2 -37 6 .2 1.7 0

'24A-Dectector 135 125 60 95 - 9* -11* .1 .2 (a) (a)

'47-Output 215 225 230 240
(a)*

(actual
 -14)

(a)*
(actual
-13)

28 33 6 7

'80-Rectifier Max. d.c.=365 v. Plate Current -25 m.a.
per plate.

Watts=70

Speaker field voltage =120 v.

(a) -Too low to read.
(*) - Reading low because of high resistance

in series.
Control grid readings taken on 150 volt scale

of 1000 ohms per volt meter; others on 750
volt scale. Readings taken with antenna and
ground shorted together and no signal received.
These are average values.

PRONG VIEW OF
SPEAKER PLUG

H

4'7

80

'taker
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MODULATOR
AND1500. Mo. cm,,,,mm

ALMINO  ALIO*. "75
O L I , Lit

NOTE
ALL SECTIONS OP IOWA
SELECTOR WOO. ASH
!MOWN IN NECAOCAST

GANG 505ITION

NOTE
110,11.1  I

44155to

 DEA SIAAKEI1

....41...RTWART ROO ...No
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WA OWN
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41 so
Trouble Shooting Hints

he

The position of trans-
former Ti is critical and
background hum can often
be reduced considerably by

CONvEL,..ANTENNA swinging this unit on its
mounting. Re-adjustment
after some use is often
necessary.

To align the intermediate frequency stages, a suitable service oscillator should have its output terminal
connected to the control grid cap of the type 6A7S tube and the oscillator tuned to exactly 456 kc. An

output meter or other visual means of indicating output should be connected across the voice coil of the
speaker or as an alternative between plate and screen contacts of the 41S output socket. It is recom-
mended that I. F. alignment commence at the second detector stage, that is, that the first I. F.

adjustment to be made should be that of C21, followed by C20, C14, C13, C11 and C10 in that order.

Adjustment of the pre -selection and modulator-oscillator stages is as follows. Connect the service
oscillatof to the terminal "A" on the back of the chassis and adjust receiver and service oscillator in
tune at 1,500 kc. Adjust aligning condensers C8, C2 and C23 in that order for maximum increase of
output meter reading. Adjust receiver and service oscillator in tune at 550 kc. and adjust oscillator
series pad C5, rocking the tuning control in the usual manner during this latter adjustment.

It is of special importance, of course, in the event that double peaks are encountered when aligning
either C8 .at 1,500 kc. or C5 at 550 kc., that the minimum capacity setting of the aligning condenser be
used, that is to say; the point at which the oscillator alignment will be 456 kc. higher than the incoming
signal.

With service oscillator still connected to the terminal "A", adjust the band selector switch for short-
wave operation. Adjust the service oscillator 15.35 megacycles (15,350 kc.) and adjust C7 and C4 in
that order for maximum increase in reading of output meter.

L7

0
T3

000
I 0 0 0 0

0 0 0 0 00000000

P7-nr-z1

Tilt OS.

CONNECT ONLY .44EN
.,-NOISE VALE DANA 4.515-NDISE ANTENNA
coNNEcTIONS

ANTENNAE CONNECTIONS
(sec Nvitucnosis)
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(1) Connect the output meter across the
voice coil terminalS of the speaker. These ter-
minate at two lugs on the speaker frame to
which the chassis leads are attached. See Sym-
bol "Y" in Illustration.

(2) Connect oscillator output lead to con-
trol grid cap of autodyne tube at point indi-
cated by "X" in Illustration. Control grid lead
should be left in position on tube. Connect
shield of oscillator lead to chassis ground.

(3) Set receiver tuning at point near 550
kilocycles which is entirely free from interfer-
ence or incoming signals.

(4) Place set in operation and set volume
control at maximum.

(5) Adjust service oscillator to 175 kilo-
cycles (exactly) and place in operation.

(6) Align adjusting screws "A", "B", "C"
and "D" in that order for maximum reading on
output meter. *

(7) Connect oscillator output lead to anten-
na wire of chassis.

(8) Adjust both receiver and oscillator in
tune at 1400 kilocycles. If difficulty is encoun-
tered in securing sufficient attenuati,on with ser-
vice oscillator output control directly connected
to antenna lead, a 100,000 ohm resistance con-
nected in series with antenna lead will reduce
the signal sufficiently.

(9) Adjust autodyne trimming condenser
indicated by symbol "E" in Illustration. This
condenser peaks at a point approximately
three-quarters of minimum capacity setting,
(i.e., the adjusting screw turned almost "full
out").

(10) Align adjusting screws "F" and "G"
in that order for maximum reading on output
meter. "F" is the R.F. stage trimming or align-
ing condenser and "G" is a similar unit for ad-
justing the antenna stage.

(11) Adjust service oscillator and receiver
in tune at 600 kilocycles. Adjust the padding
condenser "H" for maximum indication on
output meter.* The tuning condenser should be
varied slightly while peaking this padding con-
denser (H). If the gang condenser is left sta-
tionary a false peak will be obtained and the
receiver will be weak at or near 550 kilocycles.
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MODEL 302 -A-F-E3

Trouble Shooting Hints

Blocking of the 27 oscillator tube
seems to be a common trouble in this set.

The tube should be replaced and all con-

nections checked. It is advisable also
to readjust the I.F. amplifier to 175KC.
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ALIGNMENT
It is essential, of course, in aligning the various

chassis to have available a calibrated service oscillator
capable of producing a signal at points throughout the
broadcast band as'well as at 175 kilocycles, which is the
frequency of the intermediate frequency stages.

The following is the recommended method of making
alignment adjustments on the type 902 chassis and
should be closely adhered to, to avoid the probability
of mis-alignment.

(1) Connect the output meter across the voice coil
terminals of the speaker. These terminate at two lugs
on the speaker frame to which the chassis leads are
attached. See symbol "Y" in Illustration 1.

(2) Connect oscillator output lead to control grid
cap of first detector tube at point indicated by "X" in
Illustration 1. Control grid lead should be removed
Connect shield of oscillator lead to chassis ground.

(3) Set receiver tuning at point near 550 kilocycles
which is entirely free from interference or incoming
signals.

(4) Place set in operation and set volume control at
maximum. Adjust the silencer lever to full counter-
clockwise position (no silencer action).

(5) Adjust service oscillator to 175 kilocycles
(exactly), and place in operation.

(6) Align adjusting screws C11, C10, C8 and C7 in
t- that order for maximum reading on output meter.*

(7) Transfer oscillator output lead to antenna wire
of chassis.

(8) Reconnect grid clip to first detector tube cap.
(9) Adjust both receiver and oscillator in tune at

1400 kilocycles. If difficulty is encountered in securing
sufficient attenuation with service oscillator output

N control directly connected to antenna lead, a 100,000
ohm resistance connected in series with antenna lead
will reduce the signal sufficiently.

(10) Adjust oscillator trimming condenser indicated
by symbol "C" in Illustration 1 or 2. This condenser
peaks at a point approximately three-quarters of

+ minimum capacity setting, (i.e., the adjusting screw
turned almost "full out").

(11) Align adjusting screws "B" and "A" in that
order for maximum increase on output meter. "B" is
the R.F. stage trimming or aligning condenser and
"A" is a similar unit for adjusting the antenna stage.

(0 (12) Adjust service oscillator and receiver in tune at
4, 600 kilocycles. Adjust the padding condenser "D'

(Illustration 1) for maximum indication on output
meter.* The tuning condenser should be varied slightly
while peaking this padding condenser "D." If the
gang condenser is left stationary a false peak will be
obtained and the receiver will be weak at or near 550

kilocycles.
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CROSLEY RADIO CORP.

MODEL 98
Specifications

Model 98 is a five tube superheterodyne
designed for automobile operation. The in-
termediate frequency is 181.5 KC. The "A"
supply is furnished by the automobile storage
battery and the "B" supply by the automobile
storage battery used in connection with a
Crosley Syncronode. Service information on
the Syncronode is furnished in a separate bul-
letin.

Tubes and Voltage Limits
The following chart gives the tubes, their

functions, and voltages, measured with the
receiver in operating condition but with no
signal to the antenna circuit. Use a high re-
sistance D. C. voltmeter (1000 ohms per volt
or n -tore) for all measurements. The voltage
limits are + or - 10 % of the values given.

All voltages are measured from tube con-
tact to chassis with 6.3 volts at the battery and
180 volts from the Syncronode.

The "Q" control should be entirely off.

Tube Position Plate
Voltages

Screen Cathode
Grid

Supp.
Grid

FiL

-76
-77
-78
-75
-89

R. F. Amplifier
Oscillating detector
I. F. Amplifier
Diode -A. F. Amplifier
Output (Class A Pentode)

180
180
180
130
180

85
86
85

180

0
4.5
2.0
1.5

17.0

0
4.5
0

17.0

6.0
6.0
6.0
6.0
6.0

"A" battery drain -4.6 amp. at 6.3 volts.
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Trouble Shooting Hints
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Low volume in this set is
usually due to low emission in
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CROS LEY 99

Specifications
Model 99 is a six tube superheterodyne de-

signed for automobile operation. The inter-
mediate frequency is 181.5 KC. The "A"
supply is furnished by the automobile storage
battery and the "B" supply by the automobile
storage battery used in connection with a
Crosley Syncronode. Service information on
the Syncronode is furnished in a separate bul-
letin.

Tubes and Voltage Limits
The following, chart gives the tubes, their

functions, and voltages measured with the
receiver in operating condition but with no
signal to the antenna circuit. Use a high re-
sistance D. C. voltmeter (1000 ohms per volt
or more) for all measurements. The voltage
limits are + or - 1 0 % of the values given.

All voltages are measured from tube con-
tact to chassis with 6.3 volts at the battery and
170 volts from the Syncronode.

The "Q" control should be entirely off.

Tube Position Plate
Voltages

Screen Cathode
Grid

Supp.
Grid

Fil.

-78 B.. F. Amplifier
-7'7 Oscillating detector
-78 I. F. Amplifier
- 86 Diode -A. F. Amplifier
-89 A. F. Amplifier
-79 Output (Class B)

170
170
170

25
170
170

80
80
80

170

0
4.0
1.5
2.0

17
0

0
4.0
1.5

17

6.0
6.0
6.0
6.0
6.0
6.0

"A" battery drain -5.3 amp. at 6.3 volts,
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MODEL 102
Specifications

Model 102 is a single unit five tube super-
heterodyne designed for operation from a six
volt automobile battery. "B" voltage is fur-
nished by the Crosley Syncronode which is
built into the receiver. Intermediate fre-
quency is 181.5 Kc.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-
dition but with no signal to the antenna cir-
cuit, and a battery voltage of 6.3 volts. All
voltages are measured with a 250 volt D.C.
voltmeter (1000 ohms per volt) from tube
to chassis.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

78 R. F. Amplifier 206 108 2.0 2.0 6.378
78

Oscillator Modulator
I. F. Amplifier

206
206

108
108

28.0
3.0

0
3.0

6.3
6.36B7 Detector and A. F. Amplifier 37 26 0 6.341 Output 198 206 16.0 6.3

Voltage limits should be plus or minus 15% of values given.
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Trouble ohooting Hints

Oscillation can usually be traced
to the 6B7 tube circuit. Check all re
sistance values and test by-pass con-
densers for open circuit.
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CROSLEY RADIO CORP.

MODEL 159
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72 88
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75 91
76 92
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S.G.SUP

C.G

77 L. 78

92
94

Specifications
Model 159 is a five tube superheterodyne

designed for operation from a 32 volt D.C.
lighting system. It receives its "B" supply
from a Crosley Syncronode. The interme-
diate frequency is 456 Kc.

S.G G

43

THE CROSLEV RADIO CORPORATION, CINCINNATI. OHIO C
).,14110

I' 13.6-30 I I - at-ii.9,84 A

Tubes and Voltage Limits
The tubes and voltages are given in the

following table. All voltages are measured
with a 300 volt D.C. voltmeter (1000 ohms
per volt) with a line voltage of 32 volts, from
tube contact to chassis. The receiver should
be in operating condition, but with no signal
to the antenna circuit.

Tube Position Plate
Screen
Grid

S-ippressor
Cathode Grid Filament

78 R. F. Amplifier
78 Oscillator Modulator
78 I. F. Amplifier
77 Detector
43 Output

130
147
147

53
146

130
130
130
26.5

147

4.5
33.0
4.5
6.0
6.0

4.5
0
4.5
6.0

6.0
6.0
6.0
6.0

24.0

Voltage limits are plus or minus 1007 of values given.
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MODEL 166
Specifications

Models 166 and 172 are four tube super-
heterodyne receivers designed for operation
on 110 volt D.C. or 25 to 60 cycle A.C. The
intermediate frequency is 456 Kc. The only
difference between these sets is that Model
172 is a dual band receiver and Model 166

is a broadcast band receiver only.

Tubes and Voltage Limits
The following are the voltages measured

with the receiver in operating condition but
with no signal to the antenna circuit. Line
voltage is 117.5 volts, 60 cycle A.C. All volt-
ages, except filament, are measured with
300 volt D.C. voltmeter (1000 ohms per volt)
from tube contact to gang condenser frame.
Filament voltages are measured with a low
range A.C. voltmeter.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

78 Oscillator Modulator
6F7 I. F. Amplifier and Detector
38 Output
12Z3 Rectifier

101
101

Triode 7.5
98

101
101
101

20
4.5
2.0

117.5

0 6.0
6.0
6.0

12.0

Voltages on D. C. are approximately 10% lower than the values given.
Voltage limits are plus or minus 10% of values given.
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CROSLEY RADIO CORP.

MODEL 168
Specifications

Model 168 is a seven tube dual band super-
heterodyne designed for operation from A.C.
electric circuits. The intermediate frequency
is 181.5 Kc.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-
dition but with no signal to the antenna cir-
cuit. Line voltage should be 117.5 volts (235
volts for 220 volt receivers). All voltages,
except filament, are measured from tube con-
tact to chassis with a 500 volt D.C. voltmeter
(1000 ohms per volt). Filament voltages are
measured with a low range A.C. voltmeter.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

56 Oscillator
58 Modulator
58 I. F. Amplifier
58 I. F. Amplifier
2A6 Detector and A. F. Amplifier
2A5 Output
80 Rectifier

66
270
270
270
231
257
380

122
122
122

270

6.5
8.0
8.5
7.0
2.0

18.0

8.0
8.5
7.0

2.5
2.5
2.5
2.5
2.5
2.5
4.9

Voltage limits are plus or minus 10% of values given.
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CROSLEY RADIO CORP.

CROSLEY 169

Specifications
Model 169 is a four tube dual band super-

heterodyne designed for operation from A.C.
electric circuits. The intermediate frequency
is 456 Kc.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-

dition but with no signal to the antenna cir-
cuit, with a line voltage of 117.5 volts (235
volts for 220 volt receivers). All voltages,
except filament, are measured with a 500
volt D.C. voltmeter (1000 ohms per volt)
from tube contact to chassis. Filament volt-
ages are measured with a low range A.C.
voltmeter.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

58 Oscillator -Modulator
2B7 I. F. Amplifier and Detector
42 Output
80 Rectifier

188
188
178
322

88
88

188

28
2

14.5

0 2.5
2.5
2.5
4.9

Voltage limits are plus or minus 10% of values given.
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CROSLEY RADIO CORP.
CROSLEY 170

Specifications
Model 170 is a ten tube dual band super-

heterodyne designed for operation from A.C.
electric circuits. The intermediate frequency
used is 181.5 Kc.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-

dition but with no signal to the antenna cir-
cuit, and with a line voltage of 117.5 volts
(235 volts for 220 volt receivers). All volt-
ages, except filament, are measured with a
500 volt D.C. voltmeter (1000 ohms per volt)
from tube contact to chassis. Filament volt-
ages are measured with a low range A.C.
vol oneter.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

58
56
58
58
56
56
56

2-2A5
80

Modulator
Oscillator
I. F. Amplifier
I. F. Amplifier
Detector
Phase Shifter
A. F. Amplifier
Output
Rectifier

276
50

276
276

0
55
56

269
355

120

120
120

276

6.0
6.0
8.0
8.0

0
2.0
3.0

18.0

6.0

8.0
8.0

2.5
2.5
2.5
2.5

2.5
2.5
2.5
2.5
4.9

Voltage limits are plus or minus 10% of values given.
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CROSLEY RADIO CORP.
CROSLEY 171

Specifications
Model 171 is a twelve tube dual band su-

perheterodyne designed for operation from
A.C. electric circuits. The intermediate fre-
quency is 181.5 Kc.

Voltages and Tube Limits
The following are the tubes and voltages

measured with the receiver in operating con-

dition but with no signal to the antenna cir-
cuit, and with a line voltage of 117.5 volts
(235 volts for 220 volt receivers). All volt-
ages, except filament are measured with a
500 volt D.C. voltmeter (1000 ohms per volt)
from tube contact to chassis. Filament volt-
ages are measured with a low range A.C.
voltmeter.

Tube Position Plate
Screen
Grid Cathode

Suppressor
Grid Filament

58 R. F. Amplifier 267 115 3.0 3.0 2.5
56 Oscillator 60 7.0 2.5
58 Modulator 267 115 5.5 5.5 2.5
58 I. F. Amplifier 267 115 4.5 4.5 2.5
2B7 A. V. C. Tube 267 115 4.5 4.5 2.5
56 QAVC Tube 70 0-20.0* 2.5
56 Detector 0 0 2.5
56 Phase Shifter 58 2.5 2.5
56 A. F. Amplifier 170 115 2.5

2-2A5 Output 260 267 17.5 2.5
80 Rectifier 355 4.9

Voltage limits are plus or minus 10% of values given.
*Voltage depends on position of "Q" control.
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CROSLEY RADIO CORP.

CROSLEY 172.

Specifications
Models 166 and 172 are four tube super-

heterodyne receivers designed for operation
on 110 volt D.C. or 25 to 60 cycle A.C. The
intermediate frequency is 456 Kc. The only
difference between these sets is that Model
172 is a dual band receiver and Model 166
is a broadcast band receiver only.

Tubes and Voltage Limits
The following are the voltages measured

with the receiver in operating condition but
with no signal to the antenna circuit. Line
voltage is 117.5 volts, 60 cycle A.C. All volt-
ages, except filament, are measured with
300 volt D.C. voltmeter (1000 ohms per volt)
from tube contact to gang condenser frame.
Filament voltages are measured with a low
range A.C. voltmeter.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

78 Oscillator Modulator 101 101 20 0 6.0
6F7 I. F. Amplifier and Detector 101 101 4.5 6.0
38 Output Triode 7.5 101 2.0 6.0
12Z3 Rectifier 98 117.5 12.0

Voltages on D. C. are approximately 10% lower than the values given.
Voltage limits are plus or minus 10% of values given.
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CROSLEY RADIO CORP.

CROSLEY 173 & 173-5
Specifications

Models 173 and 173-5 are six tube dual
band superheterodynes. Model 173 is de-
signed for operation from 110 volts D.C. or
60 cycle A.C. Model 173-5 is designed for
operation on 110 volts D.C. or 25 to 60 cycle
A.C. The circuits of the two sets are similar
except for the filter system. In Model 173-5,
choke G6-28069 is substituted for choke
G3-24628 used in the 173, and the condenser
W-27216 is omitted. These models can be
used with Model 38 power pack and remote
speaker 390-6. The intermediate frequency

is 456 Kc.

Tubes and Voltages
The following are the tubes and voltages

measured with the receiver in operating con-
dition, but with no signal to the antenna
circuit, and with a line voltage of 117.5 volts
60 cycle A.C. All voltages, except filament,
are measured with a 300 volt D.C. voltmeter
(1000 ohms per volt) from tube contact to
frame of condenser gang. Filament voltages
are measured with a low range A.C. or D.C.
meter (depending on supply).

Tube Position Plate
Screen
Grid Cathode

Suppressor
Grid Filament

78 R. F. Amplifier 112 112 4 0 6.3
78 Oscillator Modulator 112 112 20 0 6.36B7 I. F. Amplifier and Detector 112 112 4 6.3
78 A. F. Amplifier 7.5 12.5 4 4 6.3
43 Output 101 112 16.5 25
25Z5 Rectifier 125 25

Voltage limits are plus or minus 10% of values given.
C. voltages are 10% less than values given.
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CROSLEY RADIO CORP.

CROSLEY 174
Specifications

Model 174 is a four tube dual band super-
heterodyne designed for operation from 110
volt D.C. or 25 to 60 cycle A.C. electric cir-
cuits. The intermediate frequency used is
456 Kc.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-
dition but with no signal to the antenna cir-
cuit, and with a line voltage of 117.5 volts
A.C., 60 cycles. All voltages, except filament,
are measured with a 300 volt D.C. voltmeter
(1000 ohms per volt) from tube contact to
frame of condenser gang. Filament voltages
are measured with a low range A.C. volt-
meter.

Tube Position Plate
Screen
Grid

Suppressor
Cathode Grid Filament

78 Oscillator -Modulator 108 103 21 0 6.0
6F7 I. F. Amplifier and Detector ) 20

(108 108 3.5 6.0

43 Output 104 110 0 25.
25Z5 Rectifier 110 25.

Voltage limits are plus or minus 10% of values given.
D. C. Voltages are 10% lower than values given.
Condenser frame to "B-" 20 volts, used to furn'sh bias to output system.
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CROSLEY RADIO CORP.

CROSLEY 175

Specifications
Model 175 is a fourteen tube dual band

superheterodyne designed for operation from
A.C. electric circuits. The intermediate fre-
quency is 181.5 Kc.

.

Tubes and Voltage Limits
The following are the tubes and voltages

measured with the receiver in operating con-

dition but with no signal to the antenna cir-
cuit, and with a line voltage of 117.5 volts
(235 for 220 volt receivers). All voltages,
except filament, are measured with 300 volt
D.C. voltmeters (1000 ohms per volt) from
tube contact to chassis. Filament voltages
are measured with a low range A.C. volt-
meter.

Tube Position Plate
Screen
Grid Cathode

Suppressor
Grid Filament

58
58
58
58
58
55
56
56
56

4-45
5Z3

R. F. Amplifier
Oscillator Modulator
I. F. Amplifier
I. F. Amplifier
A. V. C.
Detector
"Q" Control Tube
A. F. Amplifier
Phase Shifter
Output
Rectifier

280
280
280
280
280

80
70

165
125
280
295

90
90
90
90
90

2.5
32.0

5.0
4.5
4.5

15.5
0-22.0*

90.0
6.0

0

2.5
0

5.0
4.5
4.5

2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
2.5
5.0

Voltage limits are plus or minus 10% of values given.
*Voltage depends on position of "Q" control.
Chassis to "13-" 75 volts of which 55 volts is used for biasing
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bpeciaccmons
Model 178 is a five tube superheterodyne designedo,

for battery operation. Batteries required are: 2 volt
"A" battery, 135 volt "B" battery with 671/2 volt tap,
and 221/2 volt "C" battery. Intermediate frequency
used is 456 kc.

Tubes and Voltage Limits
The following are the tubes and voltages measured

from tube contact to B- with the receiver in operating
condition, but with no signal to the antenna circuit,
and with the battery voltages as specified above.
All voltages are measured with a 250 volt (1000 ohms
per volt) d. c. voltmeter.
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.1 SUTTON MG,

AD 90

2

;111111 115 V 6 0

DELTA MFG. CO.
CLASS*BN AUDIO AMPLIFIER MODEL

56

21f

3

0
0

-
(1

A091

2MF

6 I"

2 F

VT -I

'3
0
0
0
0

VT -2

NNAA,
T-2

*a to
g

VT -I

25 V
2A

2.5V A
5A

R

6v
R1 50-500") variable. 5 watt

R2 750") 10 watt for

R 20 00e25 watt

TUBE MOOD , GRID
MOUE STADE NO TVS d TAPS VOLTS TOTAL 3103

Driver 2 - 2A6 00-75 260 410 4.60
(27-1 

Tel)

(1) Modulator 2 -R4416. 05,-78
(1742 d

1,1
Claes 05 -31-16 6250

t7.4'23c'ril 13-0 5700 7

73.0 5000 1.

1000

1000

1000

1000

Driver 2 -203 00416 260
(VT41

1411

(2) Modulator 2 -111-12 2,76
(7T42

T-2,

01... 50' D 465416 6250 T
(2512)1.4',or
(25-3) 1 -03-0 5700 T

2 -03-0 6000 T

les 0-65

'MUDD° AV.
DOD. CAAR1

6.3o. 4tt1 BATTSVOLTS par

M-160,6
176.100 10.0

200 -100 10.0

100 1 -66: 2.6

2,414111or.P.L.:4 44 1,1 11) above.

W 06

67.6 106

100.0 120

6,6
1004

94

106

120

o 1
250V

-r-
VT-2

TO CLASSC
AMPUFER 8+

RFA

To CLA99`c.."
AMPLIFIER
FILAMENTS

3.5. v

0110110,

c+ C- +1000

1-2A3, 2-2A3's or 2-245's

4.2

4.1

4.0

MU: 0 lt Dias. Wet be heavy duty 511 Utter,. or woofed .IA

56

VT1 & VT2

II5V 60'v

Trouble Shooting Hints

The most common cause of
trouble in this set is defec-
tive tubes, which cause either
complete failure or poor qua-
lity. Since the last two stages
are balanced circuits, the tubes
must be matched in order to ob-
tain high quality amplification.
If noisy operation is discovered,
the resistors, especially R1
should be suspected first.

The first column of the table indicates the group number desired.

Column three indicates the proper tube to use for each stage in this group.

Column four shows the proper Delta transformer for use with the particular

driver and modulator combination selected as well as the proper impedance

adjusting tap for the Class "C" lead selected. Tne remaining columns give

the correct voltage, current and other operating conditions for each tube.

While the conditions shown in the table are by no means the only conditions

under which these tubes may be operated, it is believed that the average

experimenter will obtain much better results by operating the amplifier in

exact accordance with the conditions set forth in the table and that when

the apparatus is so operated, long and satisfactory operation may be obtained

from such an amplifier.
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2H7,

ECHOPHONE RADIO MFG. CO., Ltd.

MODEL 1731
zl6

INTEIIEDINTE FRECIENCY IS 456 KK

GENERAL INFORMATION
This set is a superheterodyne de-

signed to give maximum output of good
quality which can be obtained from 5
tubes - and can be operated on 105-
120 volt AC at 50-60 cycles only.

To operate, plug in AC and connect
colored flexible wire out rear of
chassis to approximately 501 of ant-
enna, preferably outside; next, turn
on switch and turn volume control
nearly up and tune to desired station.

listed below are a few suggestions:
1. Poor tone -

a. Defective 2A5 or 2A6 tube
b. Defective condenser
c. Speaker off center or dust

particles in voice coil.
2. Hum -

a. Defective filter condenser
b. Open resistor
c. Short in circuit
d. Defective 80 tube or others.

3. Weak -
a. Defective tube
b. Set out of balance
c. Open resistor
d. Open by-pass condenser
To balance set, first align the IF

transformers at 456 kc with gang con-

denser closed, next turn condenser all
way open and align at 1720 kc, then
adjust padder condenser at 600 kc, then
go back and check at 1720 kc.

S.G. SUP

2A7 58

2A5 80

2A6

Trouble Shooting Hints

The main difficulties en-
countered with this set appear
to be in the plate supply cir-
cuits. The power transformer
in numerous sets has broken
down and the electrolytic fil-
ter condensers are often the

c use of trouble. In the lat-

ter case, a loud 60 cycle hum
is encountered. It is advis-
able to replace both filter
condensers if one causes trou-
ble rather than insert a re-

placement condenser to take

the place of the defective one.

If weak reception is en-

countered, the most likely
cause of the trouble is an op-
en circuited resistor either
in the second detector or the
voltage divider.
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.6.IMF
200 V.

SG SUP
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,D00, Qaoo, .goo,
1-0353M1FP .01

SG G

'` & 5.pe 8 P 2A5 P
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ECHOPHONE RADIO MFG. CO., Ltd.

MODEL 7110

77' 78

SG SOP

77&78
1.0

CG

GENERAL INFORMATION
This set is designed to operate

on 105-120 volts AC or DC from 25
to 60 cycles. The cord of the set
will become quite warm in operation.
This is a normal condition, the
voltage reducing resistor being an
integral part of the line cord for
rapid dissipation of heat.

The set is of the conventional
tuned radio frequency type and is so
developed as to give a minimum of
trouble and a maximum of enjoyment.

It is recommended that the aerial
be used that is supplied with the set.
However, if a longer aerial is used,
it is advisable to rebalance the
antenna stage of the set to the aerial
used. To accomplish this, remove the
set from the cabinet and set the dial
at about 20 on the scale. Turn the
compensator screw on the rear section
o.f the variable condenser back and
forth until maximum signal strength
is obtained.

Below are listed
as to services
1. Hum -

a. Poor tubes
b. Defective filter

2. Poor tone -
a. Speaker off center
b. Bad tube
c. Defective filter condenser

a few suggestions

condenser

38

38'

P K

/2Z3'

12Z3

3. Weak signals -
a. Poor tubes
b. Set not properly
c. Defective coils
d. Open resistor
e. Shorted bypass condenser
This set is designed to oscillate

across a major portion of the broad-
cast band. This regeneration is
controllable by reducing the volume
of the set. Oscillation in a set of
this type increases the sensitivity
from ten to twenty times.

balanced

Trouble Shooting Hints

A good many complaints about
this set concern the whistles which
are heard when the volume control
is turned up. As mentioned above
regeneration is employed in this re
ceiver to increase the over-all
gain, and on certain parts of the
band this permits the R.F. and de-
tector tubes to oscillate. Correct
alignment of the tuning condensers
to suit the aerial will minimize
this trouble.

ThE other prevailing cause of
complaint is a rattling in the spea-
ker and it is necessary to test the
.01 mf. condenser before adjusting
the speaker armature.



OFFICIAL RADIO SERVICE MANUAL
205

6F17

ECHOPHONE RADIO MFG. CO., Ltd.

MODEL 7114
fivre.e/-feowe F.e.ffewemdY iS 466 x.C.

6D6 oa.18 75

GENERAL INFORMATION
This set is a superheterodyne de-

signed to operate on alternating
or direct current of any oomrnercial
frequency.

To operate, unreel the aerial to
its full length and lay on the floor
or drop out of a window. Turn the
volume control all the way on. If

after a few minutes the set does not
function, reverse the plug in the
wall socket.

The cord of this set becomes quite
warm when the set is in operation.
This is a natural condition as the
voltage reducing resistor is woven
in this cord.

Listed below are a few hints
at correcting troubles in the set.
1. Poor tone

a.Defective 43 or 75 tube
b.Defe ctive filter condenser
c. Dust pErticles in speaker.

2. Hum
a. Defective tube
b. Defective filter condenser
c.Open resistor
d. Shorted choke

3 . Pk ak
a. Defective tube
b.Defective filter condenser
c. Se t out of balance
d.Open resistor or condenser
To rebalance the set,first align

the I.F.transformers at 456 ko.
Then with the variable condenser
turned to zero, adjust the trimmers

0/ 43

.11

/10 vOL.7b Az.41oLDaticHosag

11
4 -xr-----

2500606 6117 43 FIELD75 SPEAKER

on the variable to 1712 kc.
Now tune the set to some fre -

quency around 1400 kc and read-
just the detector section only
to maximum output. The radder
condenser (whi ch is located be-
neath the chassis) is now read-
justed at 600 kc. Tune the set
to some signal around 600kc and
with a No.4 Sp intite adjust the
padder condenser for maximum
output, at the same time rocking
the variable condenser back and
forth to follow the signal.

395 G2 GI

H H

C C.4 C.G

OP DP
,CG

6A7 6De oR 78 75
5G

K

43 25Z5

Trouble Shooting Hints

If the tubes do not light in
this modtl, suspect the resistor
in the power cord as well as the
tube filaments which are connected
in series. The filter condensers
sometimes cause difficulty, and if
these electrolytics break down, it
is usually necessary to replace
the 25Z5 tube as well as the con

denser.
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ECHOPHONE RADIO MFG. CO., Ltd.

MODEL '7124
tr--fatrwer -7

GENERAL INFORMATION
This set is designed to operate on

105-120 volts, A.C. The regular band
covers from 1712 KC -550 KC and Short
wave from 15-55 meters.

To align set on broadcast, remove
56 oscillator tube, trim Intermediate
Frequency Transformers at 456 KC from
an oscillator, feeding same into 57,
first detector grid. Secondly, open
gang condenser wide open and adjust
trimmer condensers on top to maximum
noise level, then adjust low frequency
padder at approximately 600 KC; after
doing this go back and recheck at
1700 KO.

Tb adjust short wave, turn ewitch left
and tune gang condenser to 31 meters
on dial and trim small padders under-
neath to maximum noise level or some
station, checking oscillator coil pad -
der with gang condenser tuned at
different points.

This set is built to give maximum
enjoyment and a minimum of trouble.
Below are a few suggestions as to ser-
vices

SG.SUP

571a 58

56

2A6

80

S G

2A5

IS re Ile \01.73 AC.
555 WATTS

AWIESISTOPIS IAT PINKED
ASS )swwrr

SR. mock Pia 715 4 -54141

Hum - check
a. Defective tube or tubes
b. Defective filter block.
c. Defective by pass condenser.
d. Poor connection.
Poor tone - check
a. Speaker cone rattles or dirt

in voice coil
b. Bad by pass condenser
c. Defective resistor
d. Defective tubes.
e. Defective volume control
f. Poor connection.
Weak - check
a. Set out of balance
b. Weak tubes
c. Defective resistor or

by pass condenser
d. Defective coils.

Trouble Shooting Hints

In this model of results on

the short wave band is often caused
by failure of the oscillator to work
with the short wave coil connected.
The value of the 50,000 ohm grid leak
often changes sufficiently so that
the tube will not oscillate properly
on the high frequency end of the band.
If the usual background noise is miss-
ing when the switch is in the low -wave
position, first check the wave change
switch and then try a new type 56 tube
in the oscillator socket. Finally
check the grid leak value.
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I F 4-56

.01

ECHOPHONE RADIO MFG. CO., Ltd.
MODEL 7126

_ODA

78

300 M -n-
VOL.CONT.

77

g) /

Q
..., .....

10-25V

50 M

0001

1

Mal

oR .01

77 78 38 IZ Z3

SPKR.

5MF 12 ME

!-
ZOO,/ ZOO V.

VVVV\+-
2500

A.AAA.M.M
285 -n- CORD

G sup

P 

G G

SO SUP

K

MODEL 7127

S G

K

38

2AS

12 Z 3
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MODELS 5001 2d 5002
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H H

78 ft. 77 37

TUBE FIL.

78 lst Detector 6.5
37 Oscillator 6.5
78 I.F. 8.5
77 2nd Detector 6.5
38 Output 6.5

Line Voltage : 32 Volts
Volume Control : Full on

* Comparative Voltage only.
Read voltage from socket to chassis.

SG

K

H

38

PLATE SCREEN CATHODE

215 100 10
140 25
215 100 26
90* 32.5* 4

208 215 20

INTERMEDIATE ALIGNMENT: Only when an intermediate transformer has become defective due to
an open or burned out winding should it be necessary to readjust the intermediate transform-er. For aligning either the intermediate transformer or the variable condenser it is
necessary that an oscillator be used with some type of output measuring device. To align
the intermediate transformer:

1. Connect the high side of the oscillator output to the control grid of the #36 modu-lator tube. The ground side of the oscillator should be connected to the chassis.

2. Set the oscillator at 465 kilocycles (this must be accurate) and adjust the out-
put of the oscillator so that a convenient reading is obtained on the output meter.

3. Align the first intermediate transformer by turning one of the intermediate trans-
former trimmer screws up and down until maximum reading is obtained on the outputmeter. Then adjust the other trimmer screw in the same manner.

4. The second I.F. transformer should next be adjusted in the same manner. The in-
termediate transformer trimmer screws are accessible through the small hole in the
top of the intermediate transformer shields.
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MODEL 6 VOLT ELIMINATOR 331
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ELECTRONIC LABS., Inc.

MODEL 32 VOLT DC. CONVERTER

I VIBRATOR

L _

CHOKE
<> (10 TURNS)
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(6-00-0 0 90'

FUSE RESISTANCE CORDRESISTANCE,
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MODEL 110 VOLT D.C. CONVERTER

- I

VIBRATOR
I

CHOKE
10 TURN)

FUSE

1

.51

2.0

CHOKE
(100 TURNS)

rn000009-v

RESISTANCE CORD
10 OHMS)

0 --1
0 1.02

.1111

; .021 I



OFFICIAL RADIO SERVICE MANUAL
217

EMERSON ELECTRIC MFG. CO., Inc.

MODEL DM4AD-108 "13" POWER UNIT

DYNAMOTOR

A+

ICILOW HIGH

A-

O

B

r > GROUND

25 HENRY

B

6 MFD.

B+

15,00015,000
OHMS

1390V._ _

MFD. 20000
OHMS

MFD.

GROUND ALL SHIELDING

A-

A+

Some sets specify 135 and 67-1/2 volts, but in nearly all cases such
sets will operate as well or better on 180-90 volts. If necessary, the 135
and 67-1/2 volts can be obtained by inserting a 2,000 to 3,000 ohm 3 watt re-
sistor between the 4-B of the power unit and the -4-B of the radio. A 15,000 to
30,000 ohm 1 watt resistor can be connected between the f90 volt lead of the
power unit and the 67-1/2 volt lead of the radio.

When making an installation, shielded, insulated copper covered wire
should be used. #14 or #16 should be used for the A leads, while #16 or #18
6r the regular B leads from the radio should be used for the B connections. A
heavy copper braid should be used for the ground connection from the lug or
terminal on end plate of the B power unit. It is important that this lead be
short and securely bonded to the car chassis. Connect remaining A lead to the
radio control switch. This shielded A lead should not run too close to the
aerial lead-in. Shielding on this A lead should be grounded to the car chas-
sis every 18 to 20" between the power unit and the control switch (of the ra-
dio set). Heavy copper braid should be soldered to shielding of all power u-
nit leads and A and B leads running to the set. This braid should be bonded
to the car chassis. In some canes it is necessary to use regular shielded au-
tomobile antenna lead in to eliminate the pick-up noise.
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500
WAR

a

EMERSON RADIO & PHONO. CORP.
MODELS 3 LW - 33LW -350 LW- H -5-L -250 LW- 321 LW

Campos/1e
6A7

441,, -1-15,000

AW--,MAAr
20 000 300

He9044, 7s

78

CAgSSYS
C0/17l77a,7 57/WW/7d

77

500

Ot#,Ioui
13

Per///e/er
25-2,5

43
USEXU

Nee
Itrf

25-Z-5

fi/onx.wfat-c/ Circe///

Voltage Readings:
Readings should be taken with Volume Control fully on.

Tuning control set for 550 K.C., and antenna outside the set.
Use a D.C. Voltmeter having a resistance of 1000 ohms per volt.

Using 300 -volt 300 -volt 30 -volt
scale scale scale

Plate to Screen to Cathode
Ground Ground to Ground

78-Detector Oscillator 98 98 1.6

78-I. F. Amplifier ..... 98 98 2.8

77 --2nd Detector 35 25 1.5

43-Power Amplifier 92 98
25Z5-Rectifier 98

Voltage across speaker field 100 volt.
Ground is the electrical ground of the circuit and is not the

chassis proper.

Bias for 43 tube is measured across filter choke and should
he 15 to 18 volts.

The heat generated in normal operation is about the same
as that produced by an ordinary 30 watt electric bulb. To allow
normal ventilation so that this heat is not sealed in the cabinet
do not cover the vents in the back of the cabinet by placing its

hack tightly against a wall or other obstruction.
Tubes may he replaced by removing the back of the cabinet.

Minor Reasons for Failure to Operate:

1. Tubes not in sockets
2. Grid clips not on tubes
3. On D.C.-supply-plug reversed
4. Defective tubes
5. Not sufficient antenna

SG SUP

78 gt 77 43

D-2

2525
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EMERSON RADIO & PHONO. CORP.
MODELS 26 -41 -D.- AC -5-D5

56 456 ,t'S 51 456 ,e:C. 57 .0? 47

IYAKS,6440 511///r// S//c7/1:1,
AT .6.a24,0SAST 06S/770A,

10061, 5V

SC/fEelAT/C C/PeaT OF ,MODEL S
2-4/SeSaV STUBS A.0 sa4e-,e

U

p

.57 S. 58

80

p

F F

,spl

AC
4h4,4,
"TUG

2f/300

e.vr

aieez-a

ga

F/EL 0

t""
2541ES

TO ALL
NSA TEWS

Readings are to be taken with all the tubes in their places.
volume control turned on full and antenna wire grounded to

sac chassis.

The D.C. Voltmeter used should be 1000 ohms per volt,
47 or over. Line volts 117 A.C.

Ground to Ground to Ground to Ground to
Fil. Plate Screen Cathode Suppressor

58 Osc. 1st Det. 2.4 A.C. 80 D.C. 80 D.C. 2. D.C.
58 Osc. 1. F.

Amplifier 2.4 A.C. 80 D.C. 80 D.C. 11. D.C.
57 2nd Dec. 2.4 A.C. 75 D.C. 80 D.C. 4.5 D.C. 4..5. D.C.
47 Output 2.4 A.C. 245 D.C. 255 D.C.
80 Rectifier 5.0

MODEL G4

36

C3

'''\. This As /he zw/f ce2/76,6-1/or7
/o /he file/a/ dassAs

.4,, = 300 J2- C2 = 2 Coo? Co/71
R2 -2001 000 -a- Cr.05 /el
.ED3 = 30, 000-n- CI, -002,a,
,es- 2416v. 05  .00w/41'
Ps - / Afea. 6-,..004,117

C7 ..006:/ed
e

Ri - /,500 -n-
Er- 305 -17-- 6.19. .461.,

C -.002 C9.4,11/

38
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EMERSON RADIO & PHONO. CORP.

MODEL 45
CHASSIS MODEL GBD

LIT
a

VAN
V31F.P"

4111'
--114

r /Warr

9

^-s 

Q90

000

ri,or-s

V

,, -7t_ k

IF

--X-vi §1 \
% 4 i

ii9E''-'''''''`E.'4.--7---14.'".0..... Fk

0 \\
1

q

coo  o

ti

005'

ti

O

6D6 R -f.

6A7 Oscillator -Modulator
6D6 I -f.

75 A -f.

42 Output

tca,

The pilot lights used are Mazda
No. 40, 6-8 volts and .15 ampere.
Voltage across field 100 volts.
Line voltage -117.5 volts a.c.

Screen Suppressor CathodePlate
100 45 3.0 3.0

100 50 - 3.0

250 80 4.0 4.0

85 1.5

230 250 0

(0

a
cg
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77-80

EMERSON RADIO & PHONO.
CORP.

MODEL 375 LW - W -G -L

[LAD4.41-64,0044.4 [LAO

.80774W riarlf elr CO/ZS

447

SCl/EAR 77C DMG.PM? aA" Sa0,17e

SG 5uv
3G$ 2 GI

C G C G4

77 2.78 6 A7

5.G G

14 11

43

1.75 G
77-77 4,5

V

RED

q,41 %4,S
RE4 "Age

LIZAC4---". 400
--;7\0119

77 447

/25 ,KC
77-7e

25-Z-5

Ca

77

0/441$

I.F. = 125 KC.

)

43

e

AC AP QC
- I /iVf

The heat generated in normal operation is about the same as that
produced by an ordinary 30 watt electric bulb. To allow normal ventila-
tion so that this heat is not sealed in the cabinet do not cover the vents
in the back of the cabinet by placing its back tightly against a wall or
other obstruction.

K D
K

F It is not advisable to place the set on a radiator or other heating
device, as some owners insist on doing. This practice may mar the finish
of the cabinet and will produce excess heat that may injure the set.

Tubes may be replaced by removing the back of the cabinet.

Minor Reasons for Failure to Operate:
c) . 1. Tubes not in sockets o 2. Grid clips not on tubesx

ce 3. On D.C.-supply-plug reversed-e
4. Defective tubesc

ce 5. Not sufficient antenna
(No : e'") l'4, C1 8 tn 24 .-. 00 0s--v--,x0 V

.....-
.? .

screen -grid superheterodyne receiver adapted for use on common corn -
8

s. This Universal Compact is a complete, compact universal electric8 a
1 sas .74

tn
mercial power available, i.e. 100 to 135 volts, A.C. or D.C., 25-70 cycles.

csi r,) .-. .'"4 C/1

O On 220 volt operation, Special Ballast Resistor is required.
C. (3

4.
L)
co Although extremely compact, highest efficiency is attained through

o

the utilization of a new Electro-Dynamic Speaker in conjunction with
radically new tubes including a large Power Tube, a Dual Rectifier and8 8 8, 9 FA

 .
. ,...

-0

(z) new R.F. Pentodes..--,
co

. . .

.
t-,,

1 .... E The following tubes are employed:(..) . ...
.

c..CI !.Z
0 4.4

°9
111

: 474
...

ct (I) 41./ '-' CUQ. ,.., - 1-. 4-Z
(..

4... al .C) 1-6-A-7 (Amplifier) First Detector -Oscillator
1-.=.!-I2 r7sa, C:).- 4...

= v;
1-78 R.F. Amplifier

0 0 1. 1. 0 co p

4.1  " -r., 0 4-4 ¢ ¢ oen 0,:= __, "LI I.. = 't P0 E w.0 f.A..........c, z 0 - 1-77 Second Detector0 oo

S G DP

C G

687

pt o.2

1
p4

2525

-E-'o4.;,9,c-3.4 a) o
Vv

cd ++ 1-6-B-7-I.F. Amplifier and A.V.C.-... i g u) 0
1 I II I

f:cl - tr)- 1-25-Z-5 Dual Rectifier
e.. ...r., oc) N..1- N

\D \D
c\I
u-) cU 1-43 Pentode Power -Tube-.
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EMERSON RADIO & PHONO. CORP.
MODEL 420 at V4

.0005 µf.

78

'I

SCHEMATIC CIRCUIT
MODEL V-4 T.R.F. RECEIVER

77

78 77

PLUG RECEPTACLE LOOKING

AT BACK OF RECEIVER
DOTTED LINES INDICATE CONNECTIONS TO
RECEPTACLE WHEN 110 V. AL-D.C. RUG IS INSERTED

Voltage Readings:
Readings should be taken with Volume Control fully on, Tuning

Control set for 550 KC., and antenna outside of set_ Use a D. C. volt-
meter having a resistance of 1000 ohms per volt.

Chassis To- Plate Screen Cathode
77-Detector 10- 15 9- 12 1- 2
78-R.F. Amplifier 105-115 105-115 2- 3
38-Output Pentode 105-115 105-115

Voltage across filter choke is "C' bias for 38 Tube=lOv
Readings will not change materially regardless of type of power

supply.
7 PRONG PLUG
ON REAR OF
RECEIVER

/
O

7 PRONG
SOCKET

.
El POWER SUPPLY
FOR i VOLT
BATTERY OPERATION

BLACK
GROUNDA

YELLOW WIRE
TOW HOT

t, VOLT
STORAGE
BATTERY

Directions for 6 -Volt (Automobiles, Motorboats, etc.)
Remove the regular power cord and plug from the set.
Attach the 7 -prong socket on the eliminator cable to the 7 -prong plug

in rear of the set. Attach the 2 -conductor cable from the eliminator to
the 6 -volt battery.

Where 12 -Volt "A" Battery is used in automobile, care should be
exercised that cable is so connected that only 6 Volts is applied to the set.

6D0
1. 600

S.G SU PI

P K

772 78

P K

IV
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41
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Voltage across

OFFICIAL RADIO SERVICE MANUAL

EMERSON RADIO & PHONO. CORP.
MOD EL 678 AUTO -MOTORBOAT SET

RFD I, BLACK LUGS
015"1"YMIT SEC INSTRUCTION ROOK COO

YELLOWS

+.1109d.
.LIELAC

L
###

o
7

,
VELLA

(IC POWER SUPPLY

Tube -Functions and circuit analysis :

1 Radio -frequency amplifier
78 2 Automatic fidelity control

3 Automatic selectivity control
6A7 4 High gain modulator

5 Electron coupled oscillator
6 High gain I. F. Amplifier
7 Neutralized space -charge diode

detector
8 Separate delayed automatic

volume control
9 Automatic noise suppression

10 Reflexed audio -frequency
amplifier

41 11 Push-pull output tube Class A"
41 12 Push-pull output tube Class A"

13 Full wave synchronous vibra-
tor rectifier

REMOTE
CONTROL
DR/YE

CABLE

CONNECTIONS.

CABLE TO REMOTE
CONTROL FOR SW/TEN

ANO ittl/ME COATPOZ

AT AND OSCILLATOP
TAP/AOWEPS LOCATED
ON /PONY Or
CO NOEN.SEe

NO/SE SCIAOPESSOR Near

YELLOW

T
BLACK'

229

PILOT LICHT IN
REMOTE CONTROL HEAD

1:M

,swirtm ON VOLUME
CONTROL IN RECEIVER

",1??,--4,1s+nr

BATTERY CABLE
--°circlumo

P/R57 TR/MMERS
LOCATED 04, BACK
OP PH'S CO/L

B
POIVEe
SC/PPG

YELLOW et BLACK
LEADS col/Neer
TO STORAGE BAT-
TE,PY.
YELLOW #
SLACK -

REA/OPE TN/S
LICENSE PLATE

FOR REY/WS/NC
LEADS AIENT/ONEO

/1131a/CT/ONS.

VOLTAGE ANALYSIS
Use a high resistance voltmeter. Storage battery should be fully charged. Readings taken with no

signals received.
Cathode

Tube to Ground

78 3- 3.5V.

3- 3.5

3.5-4.5

14-18

14-18

speaker field -6 volts.

Screen Grid
to Ground

75-85V.

75-85

75-85

200-210

200-210

Plate
to Ground

200-210V.

200-210

200-210

190-200

190-200

Heater
to Ground
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r-

rnseArcte

78

EMERSON RADIO & PHONO. CORP.
MODEL 965

6A7 /72.5 4:8: 7.5 /725 KC 75 4r/
.0S

EA/EPSON ,MODEL ..1415

3- 2 GI GP  GP 5G G

6A7 P K 7$ p
IC

41 p K P 84
H H

4',G4

78 647

/18; 4 77.05

I.F. = 172.5 KC.

0
46110078:0

6Y.

Voltage Analysis:

Note: All "B" and "C" voltages should be measured on a high resistance voltmeter of 1000 ohms per volt or over.

The voltages are measured to ground from the points named. Ground the antenna to its shield when talc-

ing readings.

Battery volts -6.

Tube

Volts across heaters -6 scant. Volts across speaker field -6 scant.

Plate Screen Cathode Suppressor Osc. plate

78 110 110 6 6

6A7 170 110 6 170

75 110 1.3

78 110 110 3.5 3.5

41 210 220 15

Intermediate Transformers

To align the intermediate frequency transformers, use a good modulated oscillator set for 172% k.c. Set

the volume control for maximum volume and turn the dial to a point where little of no signal is received; then
ground the antenna.

Connect the oscillator output between the grid of the 6A7 tube and ground. Connect an output meter
across the primary of the speaker transformer or across the voice coil. Using the smallest output from the test
oscillator that will give a small reading on the meter, adjust the two I.F. transformers for the largest reading ob-
tainable. Use a non-metallic screw driver if possible.



SW

2A
7

4'
56

(g
3

25
,0

00

T
. .

0 
5/

tir

-.
00

0/
/a

i

/0
,0

00

B
oo

/q
v.

'
M

E
A

N
.

z/
27

5 
,a

/4
1

58

_ 
ile

N
v

_ 
A

lm
.-

I

45
6 

K
 C

4 
E

z:

2.
 6

 '7

O

.0
00

25
/

.0
5/

r/
,5

4/
E

a

50
,0

00

"/
/1

1/
2

/5
,0

00

,e
4A

ta
r 

si
yA

rc
ri

 A
s 

A
f.

te
es

-z
, .

.s
w

 A
L

L
 P

0/
4/

75
A

R
E

 G
A

N
G

E
D

 P
O

S/
77

0/
1,

 S
//0

11
/4

/ /
S 

.B
.P

0/
10

C
,4

57
:

C
5

./1
.?

L
4-

0

E
A

/Z
-4

'5
0/

V
 5

 T
Z

/S
E

 A
 C

. D
U

A
L

 -
 A

"A
/V

G
E

 S
0/

0E
P

20
0 

-5
50

, A
/K

0 
A

15
 -

55
 A

IE
T

Z
-A

0S
.

.1
7

T
4"

P
00

/0
, 0

00

If 
'0

A
C

LI
N

E

+
-

B
O

8.

L
 M

E
G

.2
5 

A
ft

 -
G

.

) 
A

L
L

J 
11

54
7-

51
2.

5

P/
L

O
T

 L
/6

1/
T

S
5.

G
.

51
 P

L
in

e 
vo

lta
ge

 1
15

 v
ol

ts
, A

.C
 -

60
 C

yc
le

s
Pl

at
e

Sc
re

en
C

at
ho

de
to

 g
ro

un
d

to
 g

ro
un

d
to

 g
ro

un
d

2A
7 

O
sc

ill
at

or
70

50
6

2A
7 

M
od

ul
at

or
90

...
...

58
90

90
5.

5
47

22
7

23
5

...
2f

17
11

5
53

3

\N
A

V
U

PP
E

R
Ft

ez
dv

.
/8

00

3%
G
2

G
I

C
. ,

G
4

2A
7

P

F

L
t

L
O

A
V

E
,e

47

S.
G

.P H
C 58

P
P

80

D
P

5.
G

.
O

P K

H
14

2B
7

0 0 rn r-



OFFICIAL RADIO SERVICE MANUAL
232

EMERSON RADIO & PHONO. CORP.
MODELS 1-1-5-456 -30AW- 33AW-250AW-350AW-321AW

SWITCH SHOWN AT
BROADCAST POSITION

20000 300

SCHEMATIC CIRCUIT
H-5-456 SUPERHETERODYNE

77 78 COMP 78 I.F. 43 25-Z-5

FILAMENT CIRCUIT

456 KC.

ea C,

PILOT)

78
456

77 DET. Alµf 43

1 1='KJ1:1? Z.)Iv
0

OSuf

4-

,5µf.

50,000 100,000

MW

1:JAd

25-Z-5

175

BLACK -

"-RED BLUE)

1 1
8/is -73g

GREEN

,006,wf

!FIELD
13000

4 \ aoo/-00
-

Voltage Readings:
Readings should be taken with Volume Control fully on.

Tuning control set for 550 K.C., and antenna outside the set.
Use a D.C. Voltmeter having a resistance of 1000 ohms per volt.

Using 300 -volt

scale

Plate to

Ground

300 -volt

elude

Screen to

Ground

78-Detector Oscillator 98 98

78-1. F. Amplifier 98 98

77 -2nd Detector .. 35 25
43-Power Amplifier 92 98

25Z5-Rectifier

Voltage across speaker field 100 volt.

30 -volt

scale

Cathode

to Ground

1.6

2.8

1.5

98

Bias for 43 tube is measured across filter choke and should
be 15 to 18 volts.

Tubes may be replaced by removing the back of the cabinet.

Minor Reasons for Failure to Operate:

1. Tubes not in sockets
2. Grid clips not on tubes
3. On D.C.-supply-plug reversed
4. Defective tubes
5. Not sufficient antenna

GO

77d. 78

111

+ 1JOY
- AC.-D.C.

13.1

K
0-250 0

P K ill
P

H 14 VI 14

43 2625
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V

/R-43

EMERSON RADIO & PHONO. CORP.

.000 00

58
R.T

/0-47.5,r

MODEL- L- 755 -50L
dT-38 58 sa

3 117 Dee ../r-.35 I.F. .17-35-A

G

H H

56

A

AC -7.00025,e 06:6c

ICU"

ego
45-32

35000
E.P-20

./R-45
/5000

tie -.m
/2300

LC 45

Gt00
AR -7

c7-23

- SCHEMATIC checcur-
- MOCeL L-755 RECE/YER-

55
DAXYG.-71/044

I.F.= 115 KC.

EC -23 59

iTOF Fp O

OF FO

Corrections: Omit 50,000 ohm Resistor from Triode Plate to Coupling Condenser. GR-34, 59 GridResistor changed to JR-47, 3 meg. Resistor.

Sc. SUP

1-1 14

58

1:1P

,CG

55
The L-755 is a de luxe superheterodyne receiver incorporating the

latest features in medium and long wave receiver design tc achieve un-
usual performances on both the 1500-535 kilocycle and 150-320 kilocycle
bands.

Voltage Readings
Readings should be taken with the Volume Control turned clock-

wise as far as it will go and the Station Selector set for 550 K. C. Use
a high resistance (1000 ohms per

Ground

volt) voltmeter:
to --Plate Screen Cathode

56 Oscillator 65- 90 6-7
95-10558 R. F. Amplifier._ ... 220-235 3-4

58 Detector 220-235 60-70 6-758 I. F. Amplifier 235-250 95-103 3-4
55 2nd Detector and

A. F. Amplifier 105-115 8-10
240-25559 Output Tube 230-240 -

TUBE LAYOUT

IZZICIOP

The following tubes

are employed:

1- 56 Triode
1- 59 Triple Grid Output Tube
1- 55 Duo -Diode Triode

3- 58 Variable -Mu Pentodes
1-380 Rectifier

P

2 G

H

Sg

K

80

Minor Reasons for Failure of Set to

Operate

1. Defective Tubes

2. Grid Clips off Tubes

3. Vol. Control not turned fully on

4. Tubes not in sockets securely

6. Aerial disconnected or =rounded

6. Defective A.C. plug or poor plug
connections

7. Band Switch in intermediate
position
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EMERSON RADIO & PHONO. CORP.
MODELS S-755 , 505, S7

V

7.5

-27 17-2 4e,5CC
55 Re 10-51 55 Der. irw 55

ere

11-30

50,000. SC

4.

IC -51

1C-59

.15-27 54

1L-52
55 050

C-4/
50,000

.03
SC

IS -27

/19-42

000"'
S.C.

40, ewe

15-27- C000ed .54,//ch
Pos,/,, I . 8- 2/ oorpi:eyeks

2  .25-85
3 -14-37 -

- 4 450- /500 4WocreAss

.-46

~RC
£.'3/ 57 DE7 AR -5 EC -23 59 AMP

V

41,"/E/YCLA 1-1/.elf
47- 7 - ..-(// e/7.7.. ,/ - ..

,-  JragiaCOMr
-.6, .5..-/ , 0 V/ 41/

- s f
IC -4- et /- / ,e-.

..Y . ,- .  /47/C4' ..e-.13-   000.
. -.5100k . - -.000/ .m/CO -- -GOO,  

- 0- 1:e---, 40727,MIII
..,. .- - -...,ve, re O. -/AV/

 1'l.ir IZ;V7 / 412as.eirNiMETrair_etelilligreatAlieZZE..-Ki,-Adride"-
/4111 ' .. -,.0.

41-.-.. ...,14,..rier-i- 1.P. c_fpw_., - Mil gg,/a , . tr.e& ... .04, ,1 J00 r: ..1. e-50 . ' AA -S -50.000

The Model S-755 All -Wave Receiver is a deluxe superheterodyne
receiver, incorporating the latest features in all -wave receiver design,
capable of giving unusual performance on all wavelengths from 15 to
550 meters.

Many technical innovations have been incorporated in this receiver,
designed to make it exceptionally sensitive and selective. The latest
type tubes are used, including the new type 59 Triple Grid Power Output
Tube and the types 57 and 58 Radio Frequency Pentodes.

Voltage Readings:
Readings should be made using a D.C. voltmeter having a re-

sistance of 1,000 ohms per volt. Volume control should be on full.

58 Oscillator _____Ground to plate 230-245 Screen 120-140 Cathode -
3-4
1-2
3-4
4-6

58 R.F. Amplifier__ " "

58 1st Detector ___
58 I.F. Amplifier_
57 2nd Detector ___
59 Output tube __._

Id

id

Id

id

" 235-250
235-250
235-250
100-125
230-245

Line voltage, 115v.

id

id

90-110

90-110
90-110

235-250

AI

114

The bias on the 59 and the screen voltage of the 1st detector can-
not be read with the usual voltmeter.

Instructions for Adjusting Transformer to Comply with
Voltage Requirements:

Color scheme of primary winding of the Power Transformer:
Common-Red with a.white tracer
110-Volt-Green with a white tracer
135-Volt-Blue with a white tracer
220-Volt-Brown with a white tracer

In changing the primary voltage, always be sure to tape up the
lead that is disconnected before soldering in the lead for the voltage
desired.

s sud

571.58

2 G

59
H

Tube Diagram

60

6

it

80

The Model S-755 Receiver uses
the following tubes:

1-80 Rectifier

1-57 Pentode Detector
1-59 Triple Grid Output Tube

4-58 Variable -Mu Pentodes
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EMERSON RADIO & PHONO. CORP.
MODELS v4 -LA -415-416

SCHEMATIC CIRCUIT

MODELY-4-LA-T.R.E RECEIVER

6D6

A.C. OR D.
LINE

6C6

IN LINE CORD

tMM

L -V

.os f
299 OHMS .

Voltage Readings:
Readings should be taken with Volume Control fully on, Tuning s SUP

Control set for 550 KC, and antenna outside of set. Use a D. C. volt-
meter having a resistance of 1000 ohms per volt.

Chassis To- Plate
6C6-Detector 10- 15

6D6-R.F. Amplifier 105-115

38-Output Pentode 105-115

Screen Cathode 6D6 g, 6C6
9- 12 1- 2 77 .3,78

105-115 2- 3
105-115

Voltage across filter choke is "C" bias for 38 TublOv.

Readings will not change materially regardless of type of power supply.

78

20,000 300

EARLY MODELS

SCHEMATIC CIRCUIT

MODELY-4-LAT.P.F. RECEIVER

77

A.C. OR OC--
LINE

IN LINE CORD

38

38

1-v

os,uf

299 OHMS

38

1V
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FADA RADIO & ELEC. CORP.

_047
ANV746/M
CONVERTER

MK AK ie.

TYPE POSITION
OF OF
TUBE TUBE

MODELS NA -141 AND 142

37
.2"0/7

PLATE PLATE
MA

VOLTS CURRENT GRID VOLTS GRID VOLTS

WiloW0=240t
-4- =CM955/5=644

X= 5/404049.1721131ART AVE swar#

CONTROL SCRTIN

6-A-7
6-D-6
37
77
42
80

Connect a lead wire from the dummy antenna
system of the signal generator to the con-
trol grid of the 6A7 first detector tube.
Do not disconnect the control grid connec-
tor from the tube nor remove the tube
shield. Connect the ground (slate) lead
of the receiver to the ground post of the
signal generator.

place the signal generator in operation
and adjust the carrier frequency output to
265 KC. Regulate the attenuator control
so that the output signal is low enough to,
insure accuracy in adjusting the I.F. con-
densers of the receiver.

lst Det.-Osc. 236 2.5 2.2** 88
Int. freq. 236 7.5 2.2** 88
2nd Det. _-_ --- ---
1st A.F. 78* 0.23 2.1** 54*
pwr.pentode 204 30.0 14.0 224
Rectifier 58. TOTAL

GA7

G

P K

37

42

SG Sup.

606

S.G.SUP

77
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FADA RADIO & ELEC. CORP.

MODELS N E-151 AND 152

/0,1s/nr..) JW OA
Off 'OS/ he

eF.,,,,,fer 
x6f,-,.

ANNANYA
7.410.7.V mofi/ ff.,*

-
Ne9-0.1.

  'ofetv,
X1,f,

,14117.4707.7.1;
0,4,0.1 )'77 rci
ASS Vikriir
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W0 0./b. 'Ot5,01,* .
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FADA RADIO & ELEC. CORP.

F57
05C.
MOD

MODELS 55 AND R G

f5.5
/NT

EQ

-7/

17- 5 7
2 DET

 175 KC

em- 4dfl/NS
6.4ravt 44, .00110

_1 10 IPAY

SAPO,Arle
Mae -

0.0001.0,40

,000,16
54 so- -

0.6r.

WiVOM
-1/060/10 ` oey.

_I-/-010"-Af
0//0.40

yrn, 25e on!
hioyI.dge'"S

/JR erz+,4,1".
ESr

ry
.2./K,A0 ryko,

4. LA,

F217
AW:e

PENTODE

L

:1116; sae-
GAW 46c &SW

CWI /1/1,fs
100/1.00.10,0 roosts
/90Z 15.-Pite TRRNSr0/1 4/159-ftfir

28,0 40r~Ars
It f0.00/05! /000/ SW/

IN 1/0-.P0/001 J
00070,00,0 L
MOW/ C0470W

50,x
Joy?,

/NY Ate 0000,0.

'470
REC.7"/ZR

2,..g,1-=y3P

SYMW4 -
 AfeLf..*

610-illaet

.04(1,011
50o-0, se,
1WM4A

ONE .5.49/JVJEC. cAlwved:r
ro ..5/'f4A7A
J",/00/f /01000/
6.4.00.00/1, /0.firt:0111

TYPE POSITION PLATE PLATE CONTROL SCREEN
OF OF MA

TUBE TUBE VOLTS CURRENT GRIP VOLTS GRID VOLTS
F-57 1st Det. Osc . GO* 3.3 ' -6"-. 0 " 240
F-58 Int . Freq. 242 4.0 3.5 81
F-57 2nd Det. 131* .1 47
F-47 Pwr. Pentode 224 30.0 16.0e* 24E;
F-80 Rectifier 53.0 total

*

* *

S G St#

K

These readings were taken with a 1,000 ohm per
volt meter and are not indicative of effective
voltages.
Pias readings are to be taken across each respec-
tive bias resistor. Correct readings cannot be ob-
tained at control grids due to series resistors.
Disconnect the outside antenna system from theReceiver.

Connect a lead from the output of the signal
57 58 generator to the control grid of the detector-oscillator tube. Do not disconnect the control

grid connector from the tube, nor romove thetube shield. Connect the ground (slate), lead
P S.G.of the Receiver to the ground post of thesignal generator. Connect a 250 mmfd. conden-

ser in series with the lead wire of the, signalgenerator.

eo
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FADA RADIO & ELEC. CORP.

MODELS RH ,74, 76, 83, 87, 88, 89 AND 97

Fse rm
R./5- /MArlffbe

_ _ILowea sYs-mod--

/ Mei
MN 6.4).

ewe fain 0.7.3,12# fe, miv//mae,

~Alt ~IV

AIllt MAMBA' 714' 21-4
2 UM /® Vr--,Eisrma

IME /MATO Weir OaUre
ERR! IANI
WEI /
131E12 notv22 I Lit
EfE3 s urn  cgez.,

Ales,-a

C

I. F. = 175 K. C.
fr5c5

/9252

'24,7
PLC5// /WV

AWE t ASV /5fIre 297MW29MUU-

L

/7260
fir/.0-01'

Remove the F-56 oscillator tube from the re-
ceiver socket.

Place an output meter across the secondary of
the receiver output transformer (which is
mounted on the speaker) so that the variations
in signal output can be noted.

Place the signal generator in operation and

istcr

/16
S/111.100f

12-E SPEAKER

A19/23 -

01101-/- 51,V1X// C0/1/~10
//V MY AM COW/Rile

ZERVII5C0/11/2C: 3IY5,-,e/f

il 1114971/42:0 4V 5r0/1E-
"4.v

S.G. SUR

58

adjust the frequency output to 175 KC. Regu- P &G

late the attenuator control so that the output
signal is low enough to insure accuracy in ad - 47

justing the I.F. condensers of the receiver.
TYPE POSITION PLATE PLATE
OF OF (MA)

TUBE TUBE VOLTS CURRENT GRID VOLTS GRID VOLTS

56

CONTROL

8o

SCREEN

F-58 R.F. & I.F, 180
F-58 1st Detector 173
F-56 Oscillator 70
F-56 2nd Detector --
F-56 1st Audio 164
F-247 P.P. Audio 24E
F-280 Rectifier

7.0 4,.2 110
1.1 11,0 103
4.0 --
_ _ -- --

2.0 10.0 --

34.0 15.0 262
112 total
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/14

44,VOW.
1.10,

FADA RADIO & ELEC. CORP.

MODELS R K , 101 MOTOSET

F39
/4v-GLA7

F-- -RAkr.Wf

.tW X LIM RI3

39
/87/59E0

II -

t

472.65,01
1,4,6

SAMOIA4W

IMF,/ ,

F85
ao-Aeraor

I/t/IMS-
-y-MDLRL IN.

/1\

1.1115.4.1g,

'

"mow ti1e/AvO
"JA"

J

_S-6/at.f?At vioo
eocoreoaror.

Rai

Jo -d41.41

agir .5791g1Se

 LTSP-

_vranreI tadr-
'AWE PX0/5 AO'

..W.104. OWE

./ AN

P5-00
AN,

&WILL WI

-J

5G

14

C G

39

sei-e etramro arloor of*
..6.../..X -

OD rip.

JWOR7
0.40W-COMW

G2 G3 c.

C.

85

37 38 ort84

Insert the speaker plug into the receptacle of the
MOTOST.T chassis.

Connect a lead wire from
generator to the control
tube. Do not disconnect
from the tube.
Remove the F-37 oscillator tube from the receiver
socket.

Place th,a signal generator in operation and adjust
the carrier frequency output to 175 R.C. Regulate
the attenuator control so that the output signal
is low enough to insure accuracy in adjusting the
I.F. compensators of the_MOTOSET.

89

Trouble Shooting Hints
the output of the signal
grid of the: first detectoi The the

the control grid connectozpower unit to the recei-
ver in this set are all
carried through metal
sleeves which are ground
ed to the container of
th9 power unit. If the
bonding of these shields
is not complete, consid-
erable noise will result.

leads from
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P.
0 0 0 0 0 ,.1-

0_000,4

COoKrefRIVO

240,44

w'r ..764,14f
3113 0/7.1, WAWA', fin

8 WfRE IN0/1/..tf, COMDEAC1r93
Am, NO. -/szi,vs MJ

0 rzaf /155,Vo.00-f50.1 AIFP

011;,7 C;.At

o=4=7%,:=Lr..

H H

C COI

6A7
TYPE
OF

TUBE

FADA RADIO & ELEC. CORP.

L

MODELS RN, 105,106 AND 107
F- 61/7
RIN,awmG,Tww

4.7#1. Ms

Avo.hire drag-

"IF

SG

POSITION
78

OF
TUBE

SUP

f76
F4Afx

'oI

Vi,g=gr,

M,VeiC..DC
2340 CYCIff

s G.

F -6B7
D!/PLEA 0/40E

PENTA91-

DP

X

H

PLATE
MA

VOLTS CURRENT

4-

CG.

687
PLATE

LE = 470 AT.
X = 5//1.97 &IN!

CmrAvg.

'743.
PerffR

PENTODE

CIINAWO
MAI raw

(For s, eyrie airy.
4'343 Ito f MAL zoosvIt

denwhisr reeel)

SG

COIMA0r0
.3,1,11 CA.

43 25z5
CONTROL SCREEN

F -6-A-7 .

F-78
F -6-B-7
F-43
F -25-Z-5

1st Det. Osc.
Int. Freq.
2nd Det.A.F. Amp.
Pwr. Pentode
Rectifier

98
98
34*
82

1.2
8.7
1.1

20.
60. total

GRID VOLTS GRID VOLT

4.2 49*
4.2 92
3.1 48 *

12. 90

* These readings were taken with a 1,000 ohm per volt
meter and are not indicative of effective voltages.

Bias readings are to be taken across each respective
bias resistor.
Connect a wire from the dummy antenna system
of the signal generator to the control grid
of the 6-A-7 tube. Do not disconnect the con-
trol grid connector from the tube, nor remove
the tube shield.
Place the signal generatbr in operation and ad-
just the carrier frequency output to 470 KC.
Regulate the attenuator control so that the out-
put signal is low enough to insure ac curacy
in adjusting the I.F. condensers of the Receiver.
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L_

/

39

FADA RADIO & ELEC. CORP.
MODELS R P AND 102 MOTOSET

JC0085 CORO. 796RX

39
/42",OZT

7
/ 3

39
/#7

/970-A

65
0/0Dir TR/OGL"

400,00 41,1`,0 ovvR4

 4,0, -8I0 140.00
!000,0-L,_.-.. 110000

00,10 VIRektrra-m

©yFT 437
Vs3 0.5C/L Z/7 TOR

of

rgi

zyou

-

11170 Mt 27/-8/s
2000. 14000.

REO 'IRMO /91-0-6600104962

4,4794.44
00067:70RP
AV." re/ .4or

6R -R.

ON-ORR

-,I,L0R,

412/0",
/.1046

0.0.ssor 80;\ !./5J7 -Ns
5000.

0R.R.0R RIO
1SSWMIf!! 7.6...-

AT; ArT :Rfoj
o..-7.4,` i,

,417-,,;:fi

ZO

L

I /10 7N0
NAN, 010

12/0 CON,

'004C40144
1.1PINA.!

4-/J74/4
01 N/0.

A///f

/101/77/,6
SPERRER GREW"

REAM/ f S00:127 CR
AVC2/44-4

.........,-.- 7 1 /574./.16
7500.- - -- - ----------- -

I
Y4W26/44 Rfa

1°- 2 VIP/ r ION 113
R 0-IROXF5 _INN,

,....0., , v.,. -r-17,::,
4 A,,,,,,,,,} "or

.................,

1.....1....,...',.. .0......--.0 c----- NY/70-
.. - NOTE'S

N0C0ON 2800
20 AYR,

14, I /5-62 X

,

,

F. C 11'./-01 C047:9012:0 WSIAfe CrIN

n -,C0 -e CAY/40/4'20 IA SRAM COP!

PIY0 ZRR,R, /4031

_L_ I 4, ,,,VO
NI141704

0 /204 R4
8004WC
COMP 4.1,00C

,5 14
ieie7/1-4W

0024-4 F4
8 0//ilIfe
fewaoi,o1

t T1

IF= /75/IC

MODEL 102 MOTOSET

Insert the speaker plug into the receptacle of the
MOTOSET chassis.

Connect a lead wire from the output of the signal
generator to the control grid of the first detector
tube. Do not disconnect the control grid connector
from the tube.

Remove the F-37 oscillator tube from the receiver
socket.

place the signal generator in operation and adjust
the carrier frequency output to 175 K.C. Regulate
the attenuator control so that the output signal
is low enough to insure accuracy in adjusting the
F. compensators of the MOTOSTT.

85 y0
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Disconnect the outside antenna system from
the =receiver,

Connect a lead wire from the output system
of the signal generator to the control grid
of the first detector tube. Do not discon-
nect the control grid connector from the
tube nor remove the tube shield. Connect
the ground (slate) lead of the Receiver to
the ground post of the signal generator. In-
stall a 250 mmfd. condenser in series with
the signal generator lead wire.

5th- Pla-:e the signal generator in operation andadjust the frequency output to 2402 meters(125 kilocycles). 'Regulate the attenuat-ocontrol so that the output signal is lowenough to insure accuracy in adjusting theI.F. cond(rperr f the Receiver
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0 ri 70. -PRIMARY PADDER SECONDARY PADDER
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cc0 Z 1st I. F. Transformer

4LzZ x-
Fig. 277

.... z
> 0 0..0 The following instructions are intended for

im

2
1- cc cc

sai- radio engineers only.

a. a. I. F. Transformers and Padders
A new type I. F. transformer complete

with padders is used in the Ford center con-
trol radio receiver.

The padders are placed in the top of the
shield can, one above the other.

The primary padder is adjusted by means ,
of the screw slot, accessible through the hole
in the top of the shield can. The secondary
padder is adjusted by means of the small
hex nut, also accessible through the hole in
the top of the shield. (See Figure 280.)

The coil windings terminate in leads instead ,

of terminals or lugs. The color scheme of the
leads is given in Figures 277 and 278.

If replacements are ever necessary, replace
the entire coil assembly for the first or sec-
ond I. F. stage. Neither the coil nor the
dadders can be obtained separately.

PLATE WHITE BLACK
GRID

RED GREEB+ RETURN
PRIMARY PADDER SECONDARY PADDER
SCREW ADJUSTMENT NUT ADJUSTMENT

2nd I. F. Transformer
Trouble Shooting Hints

In the early models of this set the first I.
F. transformer was susceptible to short circuit
between the primary and secondary, where the leads
crossed. It is advisable to replace the entire

unit to prevent a reoccurence of the trouble.
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FORDSON RADIO. Inc.
MODEL- P (330001 & UP)

6

SOM

.0002Sma

0

Or

O

2

SO/

5

4

ti

2021

CAUTION: Do not attempt to operate on current other than that noted on instrument

.0/

.ADS

of - 230

240v

f

of

MODEL P
U 330001
and up

ISOM

INSTALLATION: Twist "ANT" and 'BLT-IN-A NT" leads together for ope ation without serial. Best results, how-
ever, may be had with a good outdoor serifs/ especially on short wave.
SNORT WAVE: Left hand knob, when clear to left, is on Short Wave. A one -quarter inch movement to the right 0000
and it is on regular broadcast. Beyond Oda point it (unshorn. se a tone control.
PHONOGRAPH: I'm tingle pole toggle switch mounted as near as possible to socket marked '75". Connect one side

green resistor with yellow dot found shunted by .60025 mien condenser and connected to black wire coming from of
oil can adjacent to 73 tube, connect other side of switch in series with phonograph pickup to ground. .t"oo o I 7T

SERVICE NOTES- Intermediate stage in carefully phmed to 156 K. C. of the factory. Should rephasing be necessary -coO 80 11

feed 516 K. C. signal into grid cap of OA' tube and adjust double trimmers in top of coil cans to loudest signal. "
Phasic tuning condenser by netting dial to 1400. cam( tally remove chassis from cabinet. feel INV K. C. Siena) into -ANT" lend and mho ttrimmers on tuning rood...leer o loudest signal

MODEL 2-32 V. (350001 0 UP)

Sr

(AMON: Da art *Memo es m-
enthe on crow* ether than that

Inabwment.

ftiTii2 47 I1;31Fo
LV tV iV hV

P

VOSTAIIATIO111 The Built-in An- 65- JUN,-Pions ia OM back of eat ia tumidly
satisfactory. If more sensitivity is epuired "Leah same to a good out -door serial. A

ion.. end a mark-plus-renietor conmeted in lear/ to etwk plug to eliminate ignition Mine 22V DC LON ...,,,,____I ...02.0.../ 7
5 rold wand led th II olt I- ii to to

eliminate
' te pen I

"ME

,50 minetimee be required for eatialsetory reception while hatters. are chrtivolt-
SE N:: GROUND CONNECTION ON SET. SHOOT WAVE: Left band knob. when clear to WA la on Short Wave A oneicsierPer inch mamma.< to the right aad it le sa sundae bewsgmm.

...pond this print it function. es a tone control MONOCLE'I. Ilea nipple pole toggle rtritoh mounted se nem - possible to meth <narked .7s... Column osa sids to mean resbeise with yam
..ot found ehnoMil be OD. mice condenser nod conomted to Sleek wire mining from mil am &dissect to 75 tube. connect other eid of switch In eerie. with plammoirtMil Mem On named
nevem OEITE3- 1.0.0.ow.ass sams is carefully Ahmed to MP K. C. et the factory. Should on:ohmicg be mower, feed 4.14 FL C. Wynn, iota Mid c.0 of <A7 tube and PQM. doubts trimmit. i.
top of mil cam to landeet <Mimi Phase maim oondeow by mating die, to 1400, mu -dully remora olasmia from robin.. ln.o MO IC C. Soul Into -ANT- lead and adjust trimmers on 4 ta.
0013400. to loud* i r

eon

a 71. t

7 T

1A6

MODEL P- BATTERY (173501 8/ UP)

13O v

err

o

34 t,

0 9

O

o
09

0r

r

CAUTION: Use a 2 -volt "air -cell" or a 2 -volt cell of storage battery for
"A" battery, and connect a.s shown in diagram. "A" batteries of higher
voltage may be used, providing a resistor of proper value as advised by
the battery manufacturer be used in series wiith either plus or minus "A"
lead. Use three blocks of "B" battery of 45 volts each, connected as shown in diagram.
INSTALLATION: A good outdoor aerial -will give beat results, especially on short wave. No ground wire is usually required.
PHONOGRAPH: Use single pole toggle switch mounted as near as possible to socket marked "32." Cut black wire coming from bottom of
coil can adjacent to this tube and connect across switch. Connect phonograph pickup across switch.
SERVICE NOTES: Intermediate stage is carefully phased to 456 Lc. at the factory. Should rephasing be necessary, feed 466 k.c. signal into grid
cap of "IA6" tube, and adjust double trimmers in top of coil cans to loudest signal. Phase tuning condenser by setting dial to 1400 k.c.,carefully
remove chassis from cabinet, feed 1400 k.c. signal into antenna lead and adjust trimmers on tuning condenser to loudest signal.
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FORDSON RADIO, Inc.

MODEL X

6D6
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O
.F

25M

' 8000 200A

.0/

Di a
lamp

5

"SY MODEL X

II

0

500 -n -

2500.0 -
Field

AC Power Line

OPERATING INSTRUCTIONS-MODEL X
CAUTION: Do not attempt to operate on current other than that noted on instrument.

INSTALLATION: An outdoor antenna approximately twenty-five feet long, located away from power lines and above nearby steel buildings, will give excellent
remilts. A good ground connection will usually aid in reducing any interfering power noise.

TO OPERATE: Left hand knob is power switch and volume control. Right hand knob is tuning control. Turn left hand knob as far as It will go to the right and
allow thirty seconds for tubes to reach operating temperature. Turn tuning knob slowly to number on dial corresponding to station frequency desired, and carefully
readjust both volume and tuning knobs to satisfactory reception.

PHONOGRAPH: Mount single pole toggle switch at any convenient point on rear flange of chassis, disconnect 6 mfd. condenser from "cathode" of 6C6 socket and
connect it to one side of switch, connect other aide of switch to "cathode" of socket and connect phonograph across switch.

SERVICE ?COTES: If radio fails to operate when unpacked, or stops after a few days, proceed as follows: (1) have tubes checked: (21 remove chassis and check
for loose connections: III have competent "Radio Service Man" check over entirely. Do not return unless you have made the above tests. This set left the factory
carefully inspected. To remove set from cabinet, disconnect from power supply. remove knobs, remove back and unscrew the four felt -headed screws on bottom of cabinet.

NOTE: Should it be necessary to write to the factory for parts or information, always give the serial number of the set as stamped onback of the chas.is.
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-CURRENT

FRANKLIN RADIO CORP.
MODEL 33 B

RADIO SET ANALYZER_

WESTON NO
301 MODEL
UNIV. METER.
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C.G

fl 1
A

1, 4,950 okms
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3 = 40,000
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GALVIN MFG. CORP.

24

Il

MODEL 61- -12 PL
frnm, 2.4

ert:

!

201 t2

01A 1,7IA

FJW40

200

PIN/r

ad-ACK

0

Soflets
II

ad -AC A'

2w

H

Ku

F 0

p

4/1117E

OLACe

0

PI
T144,44+0

-ro PrOv.

CAol,/,/

mED

5 TUBE SPLIT -CASE SET
I-7

KEY TO ABOVE

11 - Antenna primary
L2, L4, L6 - R.F. secondarys
L3, L5 - R.F. plate chokes
L7 - Detector plate choke
C, Cl, C2 - Main tuning condensers
Cl, C2 - R.F.coupling condenser. Cap.

microfarads
C3, C4 - 0001 mfd. condensers

135
B4- 0C:1300

D

I
67 '/2

NVONVV6NUMERALS
R7ANA

C5, C6, C11 - .003 mfd.condensers
C7, C8, C9, C10 - .25 mfd.by pass condensers
R1 - 200 (Gray resistor
R2 - 25,000 (Black) resistor
R3, R6 - 3 meg (Blue or Pink) resistor

9.6 R4 - 2 wire wound resistor
R5, R6 - 1 meg (Lavender) resistor
R7 - 300,000 Volume control

MOT
OR

DIAL
LIGHT

Sets prior to 1930
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GALVIN MFG. CORP.
77 78 75 42

gF 05,z/root-Air L 0/00f OUTPUT

Az

.(1

MODEL 34
AUTO SET

g0
1-4
..,

ELIMINATION OF IGNITION INTERFERENCE .(2,

1 Mount the spark plug suppressors on the plugs and connect the ignition wire to the ,.,suppressor. W

2 Insert the screw type suppressor in the high tension lead about two inches from the 0 §
distributor.

I -I e
3 Mount the generator condenser under the cut-out mounting screw and connect the pig -tail V 8lead to either side of the generator cut-out. (.r4

14 -ft
4 If the ignition coil is mounted on the instrument panel it may be necessary to shield the 4.1 >,

high tension wire from the coil to the bulkhead only. Ground shield to bulkhead. c./) .1:1
41(Slip a piece of 1/4" loom over the high tension wire before applying shielding).

O"c,

ADJUSTMENT OF TUNING CONDENSER GEAR
The tuning condenser gear may be adjusted against its drive pinion by simply turning the E'4 Or

Cil 14cam screw, reaching through a hole in the left side of front cover. This hole is covered
by button, easily pried upward with screwdriver. Turn screw to the left until slight drag is a
felt on the station selector knob, then back off slightly until free movement is obtained. After o
adjustment has been made tighten small locking screw located on face of cam screw.

. ,. a
a
9'BALANCING THE SET TO THE ANTENNA -.4 tt,

1-1
(,)After the set is installed ready for operation, it may be necessary to balance the set to the .

antenna. This is done by adjustment of the antenna trimmer, located under a 3/s" hole in the .9 (-3,-,
TOP of the set. This hole is covered by a button which is removed by simply prying upward Qi owith a screw driver. '' 1- '.'

In making this adjustment tune in a very weak station around 120 to 140 on the dial. Adjust -c,
the trimmer with a screw driver until the point of maximum volume is reached. 5

r
I ;
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bao u u

ht

8 at

 0 z
"

8 0
u

a, a

.4
41

eel 0
-

?A

-u

SG SUP.

77"78H

D_P GP.

C.G

75

SG

42

P

84



OFFICIAL RADIO SERVICE MANUAL
303

77

L

GALVIN MFG. CORP.

,_Q
Pmx-a/grilut-

77& 78

.131) DP.

75

K

Total'B current of set - 40 mils. at
200 volts. Battery voltage 6.5 volts
at battery terminals. Approximate
voltage Motorola Model 44 Voltage
Chart.

a.47.5
RZMC

MODEL. 44

1

(

44,77
cts:

7."
7 la

0 2
r4 1\TC/i5t- &Wag"

a- 0 kQ
,_;...,,,00

.4e/v frfro enerrylLsiSo.
/LL

AUTO-
DYNE

1st

I.F.

2nd

I.F.

2nd

DET. 12A5

Ep 195 V. 200 V. 200 V. 80 V. 190 V.

Eg 0 A.V.C. A.V.C. 0 0

Es 112 V. 112 V. 112 V. 0 200 V.

Ef 5.8 V. 5.8 V. 5.8 V. 5.8 V. 5.8 V.

Ec 10 V. 4 V. 4 V. 1.5 V. 2.8 V.

The antenna coil feeds into the grid of the type 77 Autodyne tube,
whose function is that of oscillator first detector amplifier. From the plate circuit
of the 77 tube it is fed into the primary of the first I.F. transformer, which is ad-
justed to 456 kilocycles. The secondary feeds the grid of the 78 or first I.F. ampli-
fier tube. The low end of the secondary is left open for the insertion of A.V.C. volt-
ages. The plate of this first I.F. tube feeds into the primary of the second I.F.
transformer. The secondary is fed into the grid of the 78 tube or second I.F. ampli-
fier, with the ground end of this secondary left open for the insertion of A.V.C. volt-
ages. From the plate of the second I.F. tube it is fed into the diode circuit, with
the voltage of this transformer being rectified with the diode section of the 75 or
second detector. From the plate of this 75 tube it is resistance coupled into the 12A5
power tube.
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GALVIN MFG. CORP.
MODEL 77 AUTO SET

7 7
4/1Orlor

-

I.F. = 456 KC.

10_121.1111,

ALIGNMENT OF THE VARIABLE CONDENSERS

The alignment of cut plate varidle condensers, the type
used in Model "77" differs frOm the alignment of the
variable condenser with a padder, in that the cut plate
condenser has a fixed mechanical ratio between the capaci-
ties of its sections. In the past it has been possible
with padders to align the condenser with an accuracy of
ten degrees of rotation of the condenser plates - that Is,
it could be set at the high frequency end with all trim-
mere in alignment and then could be re -aligned at the low
frequency end by rocking the condenser while adjusting the
padder, thereby finding the point of proper alignment.
This procedure cannot be used with a cut plate condenser.

The simplest and easiest way to align a cut plate conden-
ser is as follows: Use a standard test service oscillator
and output meter. Connect a 200 mfd. condenser in series
with the antenna lead of the oscillator and connect to the
antenna of the radio set. CAUTION: Before proceeding be
sure that the I.F. transformers have been tuned to exactly
456 kilocycles.

Align all three trimmers to 1400 kilocycles. Then move
the variable condenser to approximately the 600 kilocycle
position and check the alignment of the second radio
frequency trimmer. If it is found that the trimmer must
be moved either in or out to return to resonance it is an
indication that the variable condenser is not at correct
starting position for the initial setting of the test os-
cillator. If, for example, it is found that the trimmer
must be screwed down, it is an indication that the radio
frequency tuning condenser requires more capacity at the
low frequency end. Therefore, return to the initial high
frequency setting of the condenser. Change your test os-
cillator to correspond with this setting of the condenser.
It is not necessary to return to the exact setting you
originally had. Re -adjust the second radio frequency
trimmer which was moved when it was in the low frequency
position. This will restore it to its initial setting of
the oscillator trimmer.

PlociiMeM-rcoommo

Eire.

,.0 
rl -1

Caw 7.010

rare .era tom
amteromeisetor Acipa.rj

1-11R

p

Co

39

S G SUP

P

H

F

77

DP
-Co

75

LA

H

S.G.

1st

R.F.

2nd
R.F.

AUTO-
DYNE

1st

I.F.

2nd

DET. L.A. L.A.

Ep 155 V.160 V. 155 V. 155 V. 150 V. 175 V. 175 V.

Eg A.V.C. 0 - A.V.C. 1.5 V. 20 V. 20 V.

Es 75 V. 75 V. 75 V. 75 V. 0 155 V. 155 V.

Ef 5.8 V.5.8 V. 5.8 V. 5.8 V..5.8 V. 5.8 V. 5.8 V.

Ec 0 0 10 V. 0 0 0 0

Total B Current of set 49 mils. at 195 V. measured
from -B to +B. Battery voltage 6.5 volts at Battery
Terminal. Approx. voltages Motorola Model "77 Volt-
age Chart.



OFFICIAL RADIO SERVICE MANUAL
307

GALVIN MFG. CORP.

MODEL 77A
CAC- Platt

2725

RE

<PRE iv

SG.

H

SKR

771178

ektromA-44-

p J. F.-
'782m. ir

G-/ 6, A2IRL 1-16117"

H

12A5
The Motorola Model 77-A is a single
unit 7 -tube superheterodyne and
differs from the Model 77 in that
one stage of radio frequency has
been eliminated and one extra stage
of intermediate frequency has been
added, which the circuit diagram
clearly illustrates.

The type 78 tube functions as a
first R.F. amplifier, followed by a
77 oscillator first detector ampli-
fier, a 78 first I.F. amplifier, a
78 second I.F. amplifier, an 85
second detector A.V.C. and first
audio amplifier arid two (2)
12A5's power amplifier push-pull.

K

14

05
plODE& /S?,9

4591414"3,,..

H

/211-5
POW ER

i?4,5
AWE

617LOWaceeRP

77-17
/7AVt 7-P733

DP DA

K

C

85

1st

R.F.

AUTO-
DYNE

1st

I.F.

2nd

I.F.

2nd

DET.
12A5 12A5

Ep 195 V. 195 V. 195 V. 195 V. 50 V. 195 V. 195 V.

Eg A.V.C. 0 A.V.C. A.V.C. 1.5 V. 0 0

Es 75 V. 75 V. 75 V. 75 V. 0 795 V. 195 V.

Ef 5.8 V. 5.8 V. 5.8 V. 5.8 V. 5.8 V. 5.8 V. 5.8 V.

L DX.
Ec 0 6 V. 5V.2V. 3 V. 1.5 V. 39 V. 39 V.

Total B current of set 56 mils. at 195 volts. Bat-
tery Voltage 6.5 volts at battery terminals. Ap-
proximate Voltage Motorola Model 77-A Voltage
Chart.
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MODEL 77A- SERIES B
TUNED TO 4.5a

fr/T- 1-4,F

c,Orvpc/vcr,C2
G, - c>, r"0- 100,
C. -.eV 5-- 500.0- 0005 frD
Cs - 0005 ',A-0-n/C,.
C  .0, ,0 0S ro.-0 LOOK
0.-02,..,0  lr0 Co,
Cr -4. f -r.0 J00,
Co Z '5/0 - /0

.o,
C.- TS e..0  /COI,

f+,0 -J00,
cs  21...0 ,APO 

w,
007

j,
CAs - nrro
C.- Z5 NAT)  /4," v

row0 zgOVC.- 000.5 "Pa /000,
GCas-400.5P7Prfa -,000
Ca
Gu - 25 Mr0. / CO

- 25 IOW ./ColeY

7t,

L

orotor4ito

SG SUP.

H

77 b 78

Pc -r

7

DP DP
CG

P

4'41/1 1

C-41 YOL TOc.L c/ef NT

H H

37

Total B current of set 58 mils. at 195 volts. Bat-

tery Voltage 6.5 volts at battery terminals. Ap-
proximate voltages Motorola Model 77-A Series B

Voltage Chart.

C.

c..

,,, /la
SJILII=1,2,11,140-

jeff..17,A12,E,

A. - 4
-,G.0.

-IWALW WOUND

At, 2 JO Pt .6 worr5. 250A1 -. oris,r
..1 - '0.000..1 wywrr

.1.. Sc'-. ... ./517
r 500... .P.rAy :-'30/....

T
Fos- JO M+ .vrrr
,.... ,00,-,-. Z06. .0,,, 45ovrig,
", 310/... ,05220,1. I' CesirfeL
ost - 501.. -iW.,7:
a, - 1000..-/ evorrr
0. - 1000-.000-10010 i ..ts
Ma.- 20n+ -50n. A10,5.Tr."

GRZWN MFG. CORD,CAVGW60./LL

C/RCOT 0/F7ORRi4
MODEL 77 (WSERILO

Or Wt. 4-5-55

1st

R.F.

AUTO-

DYNE

1st

I.F.

2nd

DET.

2nd

AUDIO
12A5 12A5

Ep 195 V. 195 V. 195 V. 35 V. 45 V. 195 V. 195 V.

Eg A.V.C. 0 A.V.C. A.V.C. .2 V., 0 0

Es 75 V. 75 V. 75 V. 0 0 195 V. 195 V.

Ef 5.8 V. 5.8 V. 5.8 V. 5.8 V. 5.8 V. 5.8 V. 5.8 V.

Ec 0 8 V.
L. DX.

7V 2V. 0 A.V.C. 39 V. 39 V.

This model is a single unit 7 -tube superheterodyne receiver, different
from Model 77-A in that one stage of radio frequency has been eliminated
and the audio stage has been added, which the circuit diagram clearly
illustrates. The type 78 tube functions as a first R.F. amplifier,
followed by a 77 oscillator first detector and amplifier, a 78 first
I.F. amplifier, an 85 second detector A.V.C. and first audio amplifier,
a 37 second audio amplifier and two (2) 12A5 power amplifier push-
pull.

_72
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DUAL
AUTO SET

ELIMINATION OF IGNITION INTERFERENCE
1 Mount the spark plug suppressors on the plugs and connect the ignition wire to the * A.V.C. VOLTAGE

suppressor.

2 Insert the screw type suppressor in the high tension lead about two inches from the APPLIED TO GRIDS.
distributor.

-1-

7 co co co co co3 Mount the generator condenser under the cut-out mounting screw and connect the pig -tail ,-.
1-i. . . . . .

lead to either side of the generator cut-out. up io Lo Lo to
a4 Connect the dome lite filter in series with the dome light lead at the point where it enters 0 1=1

the front corner post of the car. Connect the terminal marked (BAT.) to the ammeter and 1,7'.., * * I r--1
to

1the terminal marked (LOAD) to the dome light. GROUND THE CASE. z 3 Io
5 If the ignition coil is mounted on the instrument panel it may be necessary to shield the 0

high tension wire from the coil to the bulkhead only. Ground shield to bulkhead. CA
(Slip a piece of 3/8" loom over the high tension wire before applying shielding). al

tp
In practically all cases the above procedure will completely eliminate ignition interference

while in many cases it will be necessary to use the distributor suppressor only. 04
CO to

Lo
`n.
C\2

co.

ADJUSTMENT OF TUNING CONDENSER GEAR 6 0
Es-

0 0
N N 0u)

The tuning condenser gear may be adjusted against its drive pinion by simply turning the 0 Nco

cam screw, reached through a hole in the left side of the set housing. This hole is covered
by button, easily pried upward with screwdriver. Turn screw to the left until slight drag is r4
felt on the station selector knob, then back off slightly until free movement is obtained. After E-1 0 0 0 4

,-4 H -I 8adjustment has been made tighten small locking screw located on face of cam screw. N,-i
(0

( \I tv C \I

BALANCING THE SET TO Ti iE ANTENNA
After the set is installed ready for operation, it may be necessary to balance the set to the

antenna. This is done by adjustment of the antenna trimmer, located under a 3/8" hole in the
TOP of the set. This hole is covered by a button which is removed by simply prying upward
with a screw driver.

In making this adjustment tune in a very weak station around 120 to 140 on the dial. Adjust
the trimmer with a screw driver until the point of maximum volume is reached.

N.
E-4

CON 
1-4

L13N 0
t-1
cz)
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78
/FF

,Isneva 0,
thws

GALYIN MFG. CORP.

77
gt/nWAY

r

L

tow 781, IrierL

78
/F

TWIN "8"

VOLTAGE AT BATTERY 6.2

TUBE PLATE SCREEN CATHODE CONT ROL
GRID FIL.

78
R.F. 220 55 .5 * 5.8

77
AUTODYNE 220 55 4.5 - 5.8

78
I.F. 220 55 1.5 * 5.8

85
DIODE 40 - 5.8

37
1st AUDIO 60 3.8** 5.8

LA
POWER 222 220 -20** 5.8

* A.V.C. VOLTAGE APPLIEDp TO GRIDS.
** VOLTAGE MEASURED FROM GRID. RETURN TO

GROUND.

ALIGNMENT OF THE IF TRANSFORMERS

The IF transformers and diode feeder in the Twin "8'
should always be aligned with a good calibrated service
signal generator.

Connect the feeder from the oscillator to the grid of the 77 autodyne
tube. Remove the grid connection and connect a 500M ohm resistor from
grid of the tube to the ground.

Rotate.the variable condensers to the full open position.

Set the oscillator to a frequency of 262 KC and adjust the IF and diode
feeder trimmers to obtain maximum reading,On the output meter.

and Dual '6'
oscillator or

,)

MAN' 4V.V.

4
4'

85
0/0/Zr

37
/1/09/42/0

I

IF

MODEL TWIN 8
AUTO SET

7714

78

SERVICING

85

Flre

0 t
0; l'12000NACC1:4241

of-,vece car
0-00
3-4.007"

O. 4- Ir. WAIN
0,0xamrcarnem
0-

37

K

274AS4MT2M2

3- :3
8-

Nor

LA

In shooting trouble in an auto radio it is well to endeavor to isolate
It to one particular section of the set.

Tihng

.

set
2m ay owee rd sivupidpey .

int3
)

fSr rrt. s for seer vcihcaisngi.

s.
(1) Outer hous-

The audio end of the chassis may be easily checked by removing the grid
cap of the 85 or 75 tube and, if normal, a loud hum will occur.

Check the autodyne circuit by tuning the variable condensers to the
minimum position and touching the oscillator stator plates. If a click
is heard when touching them and also when removing the finger, It in-
dicates that the autodyne is oscillating properly.

ALIONNENT OF VARIABLE CONDENSERS

Because of the necessity of aligning the variable condensers with the
chassis out of the housing it is important to use a definite point.
Unless this is done the dial calibration will be incorrect when re-
placing the chassis in its housing. This point we may take as 1400 KC
which is exactly 320 of angular rotation from minimum condenser set-
ting.

Connect the oscillator feeder to the antenna pin of the chassis and set
the oscillator to 1400 KC.

Carefully adjust the trimmers of the oscillator and RF variable conden-
sers for maximum reading of output meter.

Next set the service oscillator to 600 KC rotating the variable con-
densers to a point 155 degrees 30 min. from minimum condenser setting.

Adjust the 600 KC padder condenser (accessible from the front of the
chassis) for highest output reading.

The 600 KC setting may also be found by setting the service oscillator
to 600 KC. Tune in the oscillator signal and rotate the variable con-
densers back and forth while adjusting the 600 KC:trimmer condenser for
highest reading of the output meter. The variable condensers should
now track perfectly and coincide with the dial calibration.
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Trouble Shooting Hints

Most of the on this

model arise from paralyzed tubes
which are caused by excessive fits
went voltages when new batteries

are installed.

RADIOTRON SOCKET VOLTAGES
(No Signal Being Received)

Radlotron
No.

Control
Grid to

Filament
Volts

Screen
Crid to

Filament
Volts

Plate to
Filament

Volts

Screen
Current

M. A.

Plate
Current

M. A.

Filament
Volts

1. R. F. 0.2 65 150 1.0 3.0 2.0

2. 1st Det. 0.5 65 150 0.1 0.2 2.0

3. Osc. 1.0 --- 45 -- 3.0 2.0

4. I. F. 0.5 65 150 1.0 3.0 2.0

5. 2nd Det. 2.0 150 -1.5 4.0 0 2.0

6. let A. F. 1.0 145 -- 2.5 2.0

7. Power 14.0 --- 150 -- 1.5 2.0

8. Power 14.0 --- 150 -- 1.5 2.0
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"B" Current

C
150

L

R.F.
78)

GENERAL ELECTRIC CO.

MODEL C-30

Fuse-The receiver is protected by a 0.5 ampere fuse
connected in the "B-1-" (red) lead from the On -Off switch.Should the receiver at any time fail to operate, separate
the coupling -type fuse holder and examine the fuse (beingcareful not to lose the tubular spacer, which is necessary to
insulate the fuse from the metal holder). If the fuse is burned
out, check all battery connections and have all tubes testedby your dealer before installing a new fuse. This is a s 'alfuse. Obtain replacement fuses from your deal notuse any substitute for this fuse.

"A" Battery Required Six -Volt Storage Battery
"B" Battery Required Three 45 -Volt Blocks
"A" Current 0 9 Ampere

(Maximum Volume) 18 M. A.
(Minimum Volume) 9 M. A.

Type and Number of Radiotrons
1 RCA -78, 1 RCA -77, 1 RCA -38, Total 3

Undistorted Output 0 2 Watts
Tuning Range 540-1712 K. C.
Type of Loudspeaker Magnetic

This battery type tuned R. F. receiver incorporates
excellent performance in conjunction with minimum cost and
up -keep requirements. Service work consists principally of
replacements and line-up adjustments. The proper method
of aligning the receiver follows.

R. F. Line-up Capacitor Adjustments
Two adjustable capacitors are provided for adjusting the

R. F. circuits to maximum electrical alignment. In order

PET OUTPUTcoo,77)
5 P.K.R.

4

Sc, Sup

77&78

Sc

0.6

38

CI4

004,

Mr%

43
Owe

to properly adjust the capacitors, a Stock No. 9050 Test
Oscillator and 7065 adjustment screwdriver are required.
Also an output meter should be connected across or in place
of the loudspeaker winding. Proceed as follows:

(A) Place the oscillator in operation at 1400 K. C. and
connect its output to the antenna and ground of the
receiver. Connect the output meter and place the
receiver in operation.

(B) Tune in the signal from the oscillator and adjust the
volume control and oscillator output until a deflec-
tion is obtained in the output meter. Adjust each
trimmer until maximum output is obtained. The
proper adjustment is when a minimum value of
trimmer capacity is used. Readjusting the dial may
be necessary to arrive at such a condition. Then
slightly reduce the setting of the detector trimmer
by turning it clockwise. This compensates for 
slight increase in the capacity of this circuit that
occurs when the chassis is returned to its case. A
little experimenting will disclose the proper amount
of this reduction.

RADIOTRON SOCKET VOLTAGES
Maximum Volume Control Setting

Itodlotroir No. Cathode to Control
Grid. Volta

Cathode to Screen
Grid, Volta

Cathode to Plate,
Volta

Plate Current.
M. A.

Fillaimeat an
Beater. Volta

1. RCA -73 R.. F. 2.5 95 132.5 7.0 6.0

2. RCA -77 Detente." 2.5 27.0 50 0.135 6.0

3. RCA -U °Input 12.0 133 115 7.5 6.0

 Cameos he =sneered wit ordinary voltmeter.
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R. F. Adjustment
A satisfactorily aecurate and rapid adjustment of the three

R. F. line-up capacitors can be made by ear, although, for
optimum results, the use of an output meter connected across
'COthe loudspeaker voice coil is recommended. The latter method
however, involves removal of the rear cover to connect the
meter, thus in turn eliminating the shielding effect of the case.
Temporary shielding for the bottom and Radiotron sides of
the chassis and for the transformer therefore must be pro-
vided to prevent vibrator interference.

(a) Procure a modulated oscillator giving a signal at 1400
 K. C. and a non-metallic screw driver.

OD
(b) Couple the output of the oscillator from antenna to

Cf;)
ground, set the dial at 140, and the oscillator at 1400 K. C.

(c) Place the oscillator and receiver in operation and
adjust the oscillator output so that a weak signal is obtained
in the loudspeaker when the volume control is at its maxi-
mum position.

(d) Then adjust the three line-up capacitors until maxi-
mum sound in the speaker or maximum deflection of the out-
put meter is obtained. Readjust these capacitors a second

t time as there is a slight interlocking of adjustments.
'CC I. F. Adjustments

In order to make the I. F. adjustments, it is necessary to
remove the rear cover, due to the fact that the external
oscillator must be connected between the control grid of the
first detector and ground. Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 175
K. C., a non-metallic screw driver and an output meter.

(b) Remove the receiver from its case, shield the trans-
former and Radiotrons as described under R. F. adjustments,
place the receiver in operation and connect the oscillator out-
put between the first detector grid and ground. Connect the
output meter across the voice coil of the loudspeaker. Then
connect the antenna lead to ground and adjust the tuning
capacitor so that no signal except the I. F. oscillator is heard
at maximum volume. With the volume control at maximum,
reduce the external oscillator output until a small deflection is
obtained. Unless this is done, the action of the A. V. C. will
make it impossible to obtain correct adjustments.

(c) Each transformer has but one winding that is tuned
by means of an adjustable capacitor, the other windings being
untuned. The capacitors should be adjusted for maximum
output.

tFpp

6.3 Volt Battery-No Signal

DWI

010

NICNE!
0 0

110." TIM= ft"
0111 0100  0/0/0/0

Radiotron No.
Cathode to

Ground
Cathode to Screen

Grid Volta
Cathode to Plate

Volta
Cathode Current

M. A. Heater Volts

RCA -78 R. F. 4.42 83 222 5.25 6.0

RCA -6A7
First Detector 4.42 83 222 11.0

Total
6.0

Oscillator 4.42 - 223

RCA -6B7 Second Detector 3.22 84 218 5.25 6.0

RCA -41 Power 13.0 214 200 26.0 6.0
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6.3 Volt Battery-No Signal-Maximum Sensitivity

RADIOTRON No.
CATHODE TO

GROUND VOLTS,
D. C.

SCREEN GRID TO
GROUND VOLTS,D. C.M.PLATE TO GROUND

VOLTS, D.C.CURRENT,
CATHODE

A.

RCA-6D6-R. F. 3.9 76 192 4.5
1st Dec.

3.9
76 192

7.5RCA -6A7 I

Osc. - 1,92

RCA -6D6-1. F. 3.6 76 192 5.3

RCA -75 -2nd Det. 1.25 - 165 .46
RCA -41-A. F. 22.0 - 235 14.5

RCA-79-Pwr. 0 - 256 10.5

"0
t51

N

I. F. Tuning Adjustments:
Two transformers comprising three tuned circuits

(the secondary of the second transformer is untuned)
are used in the intermediate amplifier. These are
tuned to 175 K. C. and the adjustment screws are
accessible from beneath the chassis as shown in
Figure 3. Proceed as follows:

Procure a modulated oscillator giving a signal
`4" at 175 K. C., a non-metallic screwdriver such
'4 a as Stock No. 4160 and an output meter.

O Short-circuit the antenna and ground leads and
a z tune the receiver so that no signal is heard.

Set the volume control at maximum and con-
ic) nett a ground to the chassis.

Connect the oscillator output between the
first detector control grid and chassis ground.
Connect the output meter across the voice coil
of the loudspeaker and adjust the oscillator
output so that with the receiver volume con-

o.

s

4X I

trol at maximum, a slight deflection is ob-
tained in the output meter.
Adjust the primary of the second, and the
secondary and primary of the first I. F. trans-
formers, until a maximum deflection is ob-
tained. Keep the oscillator output at a low
value so that only a slight deflection is obtained
on the output meter at all times. Go over
these adjustments a second time, as there is a
slight interlocking of adjustments. This com-
pletes the I. F. adjustments.

All voltage* except heater on to ground.
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Figure R -Schematic Wirireg Diagram

RADIOTRON SOCKET VOLTAGES
All Voltages Measured at Maximum Voisin with No Signal Impressed on Input. 120 Volt 60 Cycle A. C. Source Used

Radlotron No.
Cathode or Filo-
went to Control

Grid Volta

Cathode or File-
ment to Screen

Grid Volta

Cathode or
Filament to
Plate Volta

Plata Current
M. A.

Heater or
Fllarnant Volta

1. R. F. RCA -58 4.5 100 245 6.0 2.37
2. Oscillator RCA -56 - - 60 4.5 2.37
3. First Detector RCA -58 13.0 90 235 1.3 2.37
4. 1. F. RCA -S8 4.S 100 245 6.0 2.37
5. Second Detector RCA -56 18.0 - 230 1.0 2.37
6. Power RCA -247 16.S 250 240 30.0 2.37
7. Rectifisr UX.280 370 Velt R. M. S. sorb plate 70.0 5.0

S.G.SUP

58 56 47

Electrical Specifications
Voltage Raring 105-125 Volts
Power Consumption 85 Watts
Radiotrons Required

3 RCA -58, 2 RCA -56, 1 RCA -247, 1 UX-280-Total
Undistorted Output 2.25 Watts
Intermediate Frequency 175 K. C.
R. F. and Oscillator Line-up Frequency 1400 K. C. Only

This receiver is a seven tube Super -Heterodyne receiver
incorporating such features as new high efficiency Radiotrons.
Pentode Output Stage, continuously variable tone control and
the inherent sensitivity, selectivity and tone quality of the
Super -Heterodyne.

Service work in conjunction with this receiver will be
similar to that of other Super -Heterodyne receivers. Line-up
adjustments are made with a modulated oscillator and out-
put meter. The I. F. amplifier consists of an untuned trans-
former and one tuned transformer. The I. F. frequency is 175
K. C. and the line-up capacitors should be adjusted for maxi-
mum output at this frequency. The three gang capacitor

80

trimmers are adjusted for maximum output when the dial
and oscillator are both set at 1400 K. C.

Figure A shows the loudspeaker wiring, Figure B the
schematic wiring and Figure C, the chassis wiring. The volt-
age readings are given on the next page and the replace.
meet parts below.

Figure A --Loudspeaker Wiring
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MED.
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MMFD.

200r2.10.11
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.00G MFD.
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.05 MFD.
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05 MFD.

HRSSIS

DET
RCfl 36

Electrical Specifications

Voltage Rating. 105-120 Volts, 25-133 Cycles A. Caw D. C.
Power Consumption 40 Watts
Frequency Range 540 K. C.-1700 K. C.
Type and Number of Radiotrons-

1 RCA -36, 1 RCA -37, 1 RCA -38, 1 RCA-39-Total 4

RS
2 MEG5, C14 OUTPUT

.002 MFD. Rcsi 38

p

1-C13
100
MMFD.

.11 R(.0

1 MEG.

S.G S.G.

K

i4
G.G

38
0

K 37

P K 36
H

ICis
004

1 MFD.

R7
1600 11 -

LB

815n

K

This receiver is an A. C.-D. C. table model tuned R. F.
broadcast receiver. Features such as universal operation of
both A. C. and D.C., wide tuning range, excellent performance
and compact construction characterize this instrument.
Figures A and B show the schematic and wiring diagrams
respectively. The voltage readings and replacement parts are
given below.

RADIOTRON SOCKET VOLTAGES
Measured at Maximum Volume -115 Volt A. C. Line

All Voltages on D. C. will be slightly lower

Hadiotron No.
Cathode or Fila-
ment to Control

Grid Volta

Cathode or Fila-
ment to Screen

Grid, Volta

Cathode or
Filament to
Plate, Volta

Plate Current
M. A.

Filament or
Heater Volta

I. RCA -39 R. F. 3.0 105 105 7.0 6.0

2. RCA -36 Det. *0.75 11.0 *60 .025 6.0

3. RCA -38 Output 11.0 100 95 5 6.0

4. RCA -37 Rect. -- 115 15 6.0

*Impossible to measure on ordinary voltmeter
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GENERAL ELECTRIC CO.
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9/00.
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OUTPUT

38
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P
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32

GI

K

H

C G4

6A7
SG

38
120 Volt, 60 Cycle Line-Maximum Volume Control Setting

Tg

PG

6F7
K

IV

H

L
9 11.,.1

Radiotron No.
Cathode to Control

Grid. Volts D. C.
Cathode to Screen
Grid. Volts D. C.

Cathode to Plate,
Volts D. C.

Plate Current,
M. A.

Heater or
Filament, Volts

RCA 4A7
First Detector 3.0 95 235 5.0 6.3

Oscillator - - 165 3.5RCA -6F76.3I. F. 3.0 95 235 7.0

Second Detector 20.0 - 150* 0.25

RCA -38 Output 20.0 240 230 22 6.3

RCA -I -V Rectifier - - 310 RMS 50 6.3

*Actual voltage cannot be measured with ordinary oltmeter. Voltage supplied is 260.

Voltage Rating 115 Volts
Frequency Rating 25-60 or 50-60 Cycles
Power Consumption 40 Watts
Number and Types of Radiotrons-

1 RCA -6A7, 1 RCA -6F7, 1 RCA -38, 1 RCA -1-V
Undistorted Output 1 6 Watts
Frequency Range 540-1500 K. C. and 1600-3500 K. C.

This receiver is a four -tube superheterodyne ineorporating
features such as wide tuning range, electro-dynamic loud-
speaker, two -point tone control, illuminated dial and the
inherent sensitivity, selectivity and tone quality of the super-
heterodyne.

51140t 03101/CTIONS Of SPENXER SPEAKER

Figure C-Loudspeaker Wiring
The following description of the circuit describes several

new design features which are incorporated in this receiver.
The first tube is a combined first detector and oscillator

using Radiotron RCA -6A7. Separate tuned circuits are pro-
vided for each function. The detector coil is tapped so that

the tuning range may be extended merely by shorting out a
portion of the coil. The oscillator circuit is not tapped, the high
frequency range being obtained by use of its second harmonic
instead of the fundamental for obtaining the 1. F frequency.

The next tube is a combined I. F. stage and second detector
using Radiotron RCA -6F7. It has two sets of elements, one
being used as a screen grid I. F. amplifier and one as a triode
detector. The I. F. frequency in this receiver is 460 K. C.
The output stage is a single Pentode RCA -38.

The rectifier is an RCA -1-V used in a half -wave rectifying
circuit. A feature of this circuit is that only one transformer
secondary is used. This is accomplished by having a cathode
type rectifier, a series arrangement of filaments and a tapped
secondary winding.

Line -Up Adjustments
The detector and oscillator line-up trimmer capacitors are

adjusted by setting both the dial and an external oscillator first
at 1400 K. C. and adjusting the tuning capacitor trimmer ca-
pacitors for maximum output, then changing the oscillator fre-
quency and dial setting to 600 K. C. and adjusting the sub -
mounted trimmer capacitor for maximum output. The
1. F. adjustments are made by adjusting the two trimmer
capacitors located on the first 1. F. transformer for maximum
output when a 460 K. C. signal is connected between the
control grid of the first detector and ground. Re sure and set the
station selector at a point where no signal is being received
when making I. F. adjustments.
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This table type combination instrument consists of a four
tube tuned R. F. receiver and a new compactly constructed
motor board assembly. It is designed for A. C. operation
only. Features such as wide tuning range, electro-dynamic
loudspeaker, ability to play both 10 and 12 inch
records and excellent quality of reproduction characterize
this instrument. Figures C and D show the schematic and
wiring diagrams respectively while the voltage readings and
replacement parts are given below:

RADIOTRON SOCKET VOLTAGES

Measured at Maximum Volume -115 Volts, 60 Cycles

Radii/tree Ns.
"h".

14 Combo{

Jilts D.C.

"I""to Sousa
GridGrid,Volts

lelt D.0

CathodeNo.,
D.C.

Mote
Current
M. A

Filament
or Heater

Volta

RCA78, R. F. 2.5 100 200 8.0 6.0

RCA -77, Detector 05.0 95 *100 0.2 6.0

RCA -38, Output 18.0 180 170 14.0 6.0

RCA -25Z5. Rectifier - - 115 30.0 25.0

 Impossible to measure on ordinary voltmeter
NOTE: 25 cycle voltages will be be. than those obtained on 60 cycles.

F

FRONT VIEW SHOWING LOCATION OF SCREWS

I

'060'
450.

RECT.
RCA -25Z5

250.
R10

413

4MFD

1.5
5500..

FIELD

_LCZO1\
C -I9

4MFD

SG

230. GO N

SuP

1-i

77& 78

SG

K

CG
H H

38 2515
Pickup Service Data

The magnetic pick-up and tone -arm assembly of this
instrument is of new design and unique construction. Service
work will consist of centering the armature, replacing the
rubber pivots and replacing the magnet coil.

It is important to remember that in all operations after
reassembling but before placing in the tone arm, the pickup
should be magnetized and the armature centered after remag-
netizing. Magnetizing should be done by placing the pickup
magnet on the magnetizer and sliding it onto the pole pieces,
after magnetizing being careful not to break the magnetic
circuit.

OUTPUT LEADS

BOTTOM VIEW SNOWING DETAILS

METHOD OF CENTERING ARMATURE
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SERVICE DATA
Voltage Rating 105-125 Volts
frequency Rating 25-40 Cycles and 50-60 Cycles
Power Consumption 70 Watts
Number and Types of Radiotrons 1 UX-280,

1 RCA -2A5, 1 RCA -58, 1 RCA -57, 1 RCA-2A7-Total 5
Undistorted Output 1 75 Watts
Frequency Range 540 K. C. to 1500 K. C.

This receiver is a five -tube Super -Heterodyne incorporat-
ing a Dynamic Loudspeaker as a part of the chassis; two -
point tone control; single heater type Pentode Output tube
and the inherent sensitivity, selectivity and tone quality of
the Super -Heterodyne.

OUTPUT
RCA CA 5

St soo

CM c to
0051411

814 280,0011 OHMS

R-7 60,000 OHMS

8080

t

_ GNO. TO CHASSIS
wnEN SPEAKER

MOuNTE0 0s1
CRAWS ONLY

The circuit consists of an R. F. stage, a combined oscillator
and first detector in the RCA -2A7 tube, an intermediate stage
consisting of a transformer only using two tuned circuits, a
second detector, an output tube and a rectifier.

Service work in conjunction with this receiver will he
similar to that of other Super -Heterodyne receivers of the
small compact type construction. The line-up adjustments
are made in conjunction with an external oscillator and anoutput meter. he line-up capacitors on the gang capacitor
are adjusted for maximum output when the oscillator is
coupled to the antenna and the set and oscillator are both set
at 1400 K. C. The I. F. frequency is 175 K. C. and the two
circuits that comprise it are adjusted for maximum output at175 K. C.

RADIOTRON SOCKET VOLTAGES
115 Volt A. C. Line

MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL
Radlotron No. Cathode to

Control Grid,
Volts

Cathode to
Screen Grid,

Volts
Cathode to
Plate, Volts

Plate Current'
M. A. Heater Volts

1. RCA -58 R. F. Amplifier 3.0 95 250 5.0 2.33
2. RCA -2A7 First Detector Oscillator 3.0 95 250 3.0 2.33
5. RCA -57 Second Detector 6.0 89 170 0.3 2.33
4. RCA -2A5 Power Amplifier 18.0 235 220 32.0 2.33
5. RCA -80 Rectifier 275 Volts PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.

Trouble Shooting Hints

Low vollme in this set is u-
sually c-iused by a defectibr a-
lignment of the series padding

conienser in the
cult. The I. F.
,.dja3t3lent

oscilllror cir-
and o:,;cill.:7.or

be chem.



OFFICIAL RADIO SERVICE MANUAL 331

C -45 -
!MOM

311

co et
15-3.14 100 lir AtPL
warns Woleel INAS?

o, I

, I

C3
mama!

ALL GROUNDS TO
CMASSISI EXTERNAL
GNOME.

tiSq*-11

DIAL
LAMP

435  00-
s30 t5 -

TI /
30t3415

?IUD .1.14o...

c-rt
350500.

TO SEAT CO3
A NAL LAMP

GENERAL ELECTRIC CO.

MODELS K52 & K 53
L3

13035 5-50
Finn, MWO

aloe-
Itil

3000k

C7

15-555
Ware

_ CC,
4. MID

CIO CA
CO I40-000 50.70 ZOO

=ono% metftt IsCA117

l7

CIS CIS OMPLIT
AO 5404r0. .001100. 54 tAli

100.0

Cl'
400
mr.,0

'At 3
room

113
loo coo..

RADIOTRON SOCKET VOLTAGES
115 Volt A. C. Line

MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL

IC

tI
4

oi-a
1Mo

11110.10 0183415
Wand SPEAKER
IS MOUNTED OM
4145$15 0110

Radiotron No. Cathode to
Control Grid,

Volts

Cathode to
Screen Grid,

Volts
Cathode to
Plate, Volta

Plate Current,
M. A. Heater, Volts

1. RCA -58 R. F. Amplifier 3.0 95 250 5.0 2.33
2. RCA -2A7 First Detector Oscillator 3.0 95 250 3.0 2.33
3. RCA -57 Second Detector 6.0 89 170 0.3 2.33
4. RCA-2AS Power Amplifier 18.0 235 220 32.0 2.33
5. RCA -80 Rectifier 275 Volts PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.

Line-up Capacitor Adjustment
The line-up capacitor adjustments for the I. F. stage and

the gang capacitors are made in the following manner:
(a)

(b)

Procure a modulated oscillator giving a signal at 175
K. C., 1400 K. C., and 2440 K. C. An output meter
and non-metallic screw driver are also necessary.
The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at175 K. C., coupling its output between the control
grid and ground of the first detector, connecting the
output meter across the cone coil of the loudspeaker
and adjusting the two I. F. line-up capacitors until
maximum output is obtained.

(c) After the I. F. circuits are aligned, the broadcast band
R. F. is adjusted at 1400 K. C. This is done with the
Range Switch at the broadcast position. A similar
manner is used as that of the I. F., except that the
oscillator is set at 1400 K. C., its output is connected
from antenna to ground of the receiver, and the dial is
set at 140. The adjustment is made with the trimming
capacitors located on top of the gang capacitor and
each capacitor is adjusted for maximum output.

(d) The high frequency band is adjusted at 2440 K. C.This is done in a similar manner to the R. F. adjust.
ments except that the oscillator is set at 2440 K. C.,the dial at 120 and the Range Switch in the highfrequency position. The line-up capacitors on the
selector switch are adjusted for maximum output atthis frequency.

S G SUP

58&5'1

2A5

2A7

8o

Voltage Rating 115 Volts
Frequency Rating 25-60 Cycles and 50-60 Cycles

60 Cycles -70 WattsPower Consumption
Number and Types of Radiotrona 1 UX-280,

1 RCA-2AS, 1 RCA -58, 1 RCA -57, 1 RCA-2.A7-Total 5
Undistorted Output 1 75 Watts
Frequency Range 540 K. C. to 1500 K. C.

and 1400 K. C. to 2800 K. C.



332 OFFICIAL RADIO SERVICE MANUAL

II -t5-
`PRIM.

C. et
- 6-50 I AMI.L.

1.1070, *MID OKA MI
I

ALL GROUNDS TO
CHASOI A AI eltTeRNAL
OODUND

T

W.

075t.
LAMPS

436 AO..
1150! CS-

GENERAL ELECTRIC CO.

C. n C. .
'POMO. 5-5" 5-50

H...44/0 MV' 0

.

SPLAMA
MILO IA

Memos

MODEL K-55
t7 CC CH

OSCA 06-635 CI 140-1I0 1040 POO
CA ZA 7 .4M70. 745 Mira TOWEL MMIAL 5e067

L7

C LT
4 HID

CIS
SO PIMA

sieve /

CIA
.051575

OWATVI'
AM [AS

11 15
t0o,OOEAL

115 Volt A. C. Line
MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL

1.11s4

GM TO CAASSIS
MIAMI OMAR*
V MOWN= ON
CHAINS OWN

Radlotron No.
Cathode to

Control Grid,
Volt

Cathode to
Screen Grid,

Volts
Cathode to
Plate, Volts

Plate Current,
M. A. Heater, Volts

1. RCA -58 R. F. Amplifier 3.0 95 250 5.0 2.33

2. RCA.2A7 First Detector Oscillator 3.0 95 250 3.0 2.33

3. RCA.57 Second Detector 6.0 89 170 0.3 2.33

4. RCA.2A5 Power Amplifier 18.0 235 220 32.0 2.33

5. RCA.80 Rectifier 275 Volta PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.

Line -Up Capacitor Adjustments
The line-up capacitor adjustments of the I. F. stage, gang

capacitor and high frequency circuit are made in the following
manner:

(a) Procure a modulated oscillator such as stock No. 9050,
giving a signal at 175 K. C., 600 K. C., 1400 K. C.
and 2440 K. C., a non-metallic screwdriver (Stock No.
7065), and an output meter.

(b) The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at
175 K. C., coupling its output between the control
grid of the first detector and ground, connecting the
output meter across the cone coil of the loudspeaker
and adjusting the two I. F. line-up capacitors until
maximum output is obtained.

(c) After the I. F. alignment, the broadcast band R. F.
circuits are adjusted at 1400 and 600 K. C. For these
adjustments the Range Switch must be set in the
broadcast position and the oscillator output connected
to the antenna and ground leads of the receiver.
First set the oscillator at 1400 K. C. and the receiver
dial at 140 and adjust the three trimmer capacitors
located on top of the gang capacitor for maximum
output. Shift the vitiator to 600 K. C., tune in the
signal and adjust the oscillator series capacitor

(accessible at the right hand side of the chassis) for
maximum output while rocking the variable con-
denser back and forth. Then repeat the 1400 K. C.
adjustments, as there is a tendency toward interaction.

(d) The high frequency band is adjusted at 2440 K. C.
This is done in a similar manner to the broadcast
band R. F. adjustments except that the oscillator is
set at 2440 K. C., the dial at 120 and the Range
Switch in the high frequency position. The line-up
capacitors on the selector switch are adjusted for
maximum output at this frequency.
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RADIOTRON SOCKET VOLTAGES
115 Volt A. C. Line

MAXIMUM VOLUME CONTROL SETTING -NO SIGNAL

R IS
(100,000 .4

500

COO
crosmf 0

C 30
.055 r41.0

I.F= 175 K.C.

Radiotron No.
Cathode to

Control Grid,
Volta

Cu t hod.- to
Screen Grid,

Volts
Cathale to
Plate, Nolte

Plate Current,
NI. A. Heater Volts

1. liCA58 R. F. Amplifier 3.0 95 250 5.0 2.33
2. RCA -2A7 First Detector Oscillator 3.0 95 250 3.0 2.33
3. RCA -57 Second Detector 6.0 89 170 0.3 2.33
4. RCA -2A5 Power Amplifier 18.0 235 220 32.0 2.33
5. RCA -80 Rectifier 275 Volts PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.

Line-up Capacitor Adjustment
The line-up capacitor adjustments for the I. F. stage and

the gang capacitors are made in the following manner:
(a) Procure a modulated oscillator giving a signal at 175

K. C., 1400 K. C., and 2440 K. C. An output meter
and non-metallic screw driver are also necessary.
The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at
175 K. C., coupling its output between the control
grid and ground of the first detector, connecting the
output meter across the cone coil of the loudspeaker
and adjusting the two I. F. line-up capacitors until
maximum output is obtained.
After the I. F. circuits are aligned, the broadcast band
R. F. is adjusted at 1400 K. C. This is done with the
Range Switch at the broadcast position. A similar
manner is used as that of the I. F., except that the
oscillator is set at 1400 K. C., its output is connected
from antenna to ground of the receiver, and the dial is
set at 140. The adjustment is made with the trimming
capacitors located on top of the gang capacitor and
each capacitor is adjusted for maximum output.

(d) The high frequency band is adjusted at 2440 K. C.
This is done in a similar manner to the R. F. adjust-
ments except that the oscillator is set at 2440 K. C.,
the dial at 120 and the Range Switch in the high
frequency position. The line-up capacitors on the
selector switch are adjusted for maximum output at
this frequency.

(h)

(c)

If, when first installed, the receiver does not operate or
performs imperfectly, one or more of the tubes, shields or
dome terminal leads may have been jarred loose in shipment.
Remove the back cover of the cabinet and refer to the tube
location diagram on the rating label. Make certain:

(a) That all tubes are in the proper sockets and pressed down firmly.
Never apply power to the instrument unless all Radiotrons are in

place.

(b) That all shields are rigidly in place over the Radiotrons shown by
double circles on the diagram.

(c) That the spring connectors at the ends of the short flexible lead,
are securely attached to the dome terminals of the proper Radio-
trona es indicated on the diagram.

Police Calle-At dial settings near "SO" for stations transmitting
at 1712 kilocycles, and at "118-122" for stations operating in the
2450 kilocycle band.

Amateur Radio "Phone" -At dial settings "90-95" (assigned
hand 1900-2000 kilocycles).

Aviation Reports., Airport Reacone, Etc. -At dial settings
"95-118" (assigned band 2000-24(10 kilocycles).

Amateur Radio "CW" (Code) -At dial Betting@ "80-90"
(assigned band 1715-1900 kilocycles). Signals of this class are
normally unintelligible or inaudible with this type of receiver.



334
OFFICIAL RADIO SERVICE MANUAL

2 W.

GENERAL ELECTRIC CO.
MODELS K60 & K65

-

%HA

len

L16 430 0110.40

AL a-41
su 040

19 All KOZO.
 04AL 4A4443

AID

4,0
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115 Volts. A. C. Line -No Signal

Radlotron No.
Cathode to

Control Grid,
Volta

Cathode to
Screen Grid,

Volts
Cathode to
Plate, Volta

Plate Current
M. A. Heater Volta

1. RCA -58 R. F. 3.0 95 255 5.0 2.31

2. RCA -2A7 1st Het. Ose. 3.0 255 3.0* 2.31

3. RCA -58 1. F. 3.0 95 255 5.0 2.31

4. RCA.2B7 2nd Det. A. V. C. 7.5 92 60 2.0 2.31
5. RCA-2AS Power 20.0 250 235 33.0 2.31
6. RCA -80 Rect. 700/350 Volts .75 M.A. Total Current 4.82

*The Voltage. and current refer to the detector part of the tube. The total cathode current is 10 M. A.

Line-up Adjustments
I. F. Tuning Adjustments -Two transformers com-

prising three tuned circuits (the secondary of the second
transformer is untuned) are used in the intermediate amplifier.
These are tuned to 175 K. C. and the adjustment screws are
accessible as shown in Figure C. Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 175
K. C., a non-metallic screw driver such as Stock No.
7065 and an output meter.

(b) Short-circuit the antenna and ground leads and tune
the receiver so that no signal is heard. Set the volume
control at maximum and connect a ground to the
chassis.

(c) Connect the oscillator output between the 1st detector
control grid and chassis ground. Connect the output
meter across the voice coil of the loudspeaker and ad-
just the oscillator output so that with the receiver
volume control at maximum, a slight deflection is ob-
tained in the output meter.

(d) Adjust the primary of the second, and the secondary
and primary of the first I. F. transformers until a maxi-
mum deflection is obtained. Keep the oscillator out-
put at a low value so that only a slight deflection is ob-
tained on the output meter at all times. Go over these
adjustments a second time as there is a slight inter.
locking of adjustments. This completes the I. F. Ad-
justments.

R. F. and Oscillator Adjustments -The three gang
capacitor screws are accessible at the top of the chassis.
Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 1400
K. C., a non-metallic screw driver such as Stock No.
7065 and an output meter.

(b) Connect the output of the oscillator to the antenna and
ground lead of the receiver. Check the dial at the
extreme maximum position of the tuning capacitor.
The indicator should be at the last division. Then set
the dial at 140, the oscillator at 1400 K. C. and connect
the output meter across the cone coil. Adjust the
oscillator output so that a slight deflection is obtained
when the receiver volume control is at maximum.

(c) Adjust the three tuning condenser line-up capacitors
until maximum deflection is obtained in the output
meter.

5.G SUP.

CG

58
S.G

K

3G5 G2 Gl

H H

C G4

2A7

sG°P OP

P K

2_87

2A5 80



OFFICIAL RADIO SERVICE MANUAL 335

r:th...a jai,.

GENERAL ELECTRIC CO.
MODEL Ii63

fro

G.G

3-5 GI

C r,G4

(Mk
.0LE0
11110.

41.

5G DP

P

CG

K

H

58 2A1 287
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Radiotron No.
Cathode to

Control Grid
Volta

Cathode to
Screen Grid,

Volts
Cathode to
Plate, Volt.

Plate Current
M. A. Heater Volts

1. RCA -58 R. F. 4.0 95 255 5.0 2.31

2. RCA -2A7 1st Det. Osc. 5.0* 95* 255* 3.0* 2.31

3. RCA -58 1. F. 4.0 95 255 5.0 2.31

4. RCA -2B7 2nd Det. A. V. C. 7.5 92 60 2.0 2.31

5. RCA-2AS Power 20.0 250 235 33.0 2.31

6. RCA80 Rectifier
700/350 Volts -75 M. A. Total Curent 4.82

*The voltages and current refer to the detector part of the tube. The total cathode current is 10 M. A.

LINE-UP ADJUSTMENTS
I. F. Tuning Adjustments -Two transformers compris-

ing three tuned circuits (the secondary of the second trans-
former is untuned) are used in the intermediate amplifier.
These are tuned to 175 K. C. and the adjustment screws are
accessible as shown in Figure D. Proceed as follows:

(a) Procure  modulated oscillator giving  signal at 175 K. C.,  non-
metallic screw driver such as Stock No. 7065 and an output meter.

(b) Short-circuit the antenna and ground leads and tune the receiver
so that no signal is heard. Set the volume control at maximum
and connect a ground to the chassis.

(e) Connect the oscillator output between the first detector control
grid and chassis ground. Connect the output meter across the
voice coil of the loudspeaker and adjust the oscillator output so
that with the receiver volume control at maximum, a slight deflec-
tion is obtained in the output meter.

(d) Adjust the primary of the second, and the secondary and primary
of the first 1. F. transformers until a maximum deflection is
obtained. Keep the oscillator output at  low value w that only
 slight deflection is obtained on the output meter at t1 time..
Go over these adjustments a second time as there is  slight
interlocking of adjustments. This completes the 1. F adjustments.

R. F. and Oscillator Adjustments -The three gang
capacitor screws are accessible at the bottom of the chassis.
The high frequency capacitor screws are located on the
Range Switch. Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 1400 and 2440
K. C.,  non-metallic screw driver such as Stock No. 7065 and an
output meter.
Connect the output of the oscillator to the antenna and ground
lead of the receiver. Check the dial at the extreme 01/111thl.11111
position 4 the tuning capacitor. The indicator should be at the
last division. Then set the dial at 140, the oscillator at 1400 K. C.
and connect the output meter across the cone coil. Adjust the
oscillator output so that a slight deflection is obtained when the
receiver volume control is at maximum.
With the Range Switch at the counter -clockwise position, adjust
the three tuning condenser line-up capacitors until maximum
deflection is obtained in the output meter. Then shift the oscillator
to 2440 K. C., the Range Switch to the clockwise position and the
dial to 120. The three line-up capacitors located on the Rnite
Switch should then be adjusted for maximum output.

When making both the I. F. and R. F. adjustments, the
important point to remember is that the receiver volume con-
trol must be at its maximum position and the minimum input
signal necessary from the oscillator must be used.

(b)

(c)

Police Calls -At dial settings near "80" for stations tea meal tea g
at 1712 kilocycles, and at "118-122" for stations operating in the
2450 kilocycle band.
Amateur Radio "Phone" -At dial fretless "90-95" (assigned
band 1900-2000 kilocycles)

n I.F.
1111.100111H, TIIANR001101

Aviation Reports, Airport Beacons, Etc. -At dial *savings
"95-118" (assigned band 2000-2400 kilocycles).

7. 000 \ Amateur Radio "CW" (Code) -At dial settings "80-90'

( $ it P
(assigned band 1715-1900 kilocycles). Signals of this class are
normally unintelligible or inaudible with this type of receiver.

Figure D ---Location of I. F. Line-up Adjustment Screws
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I. F. Tuning Adjustments-Two transformers comprising fourtuned circuits are used in the intermediate amplifier. These are tuned to370 K. C. and the adjustment screws are accessible as shown in Figure D.Proceed as follows:

(a) Short-circuit the antenna and ground leads and tune the receiverso that no signal is heard. Set the volume control at maximum
and connect a ground to the chassis.

(b) Connect the test oscillator output between the first detector con-trol grid and chassis ground. Connect the output meter across thevoice coil of the loudspeaker and adjust the oscillator output sothat, with the receiver volume control at maximum, a alightdeflection is obtained in the output meter.

Adjust the secondary and primary of the first and then the secondI. F. transformers until a maximum deflection is obtained. Keepthe oscillator output t a low value so that only a slight deflectionis obtained on the output meter at all times. Go over these adjust.ments a second time, as there is a slight interlocking of adjust-
ments. This completes the I. F. adjustments.
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GENERAL ELECTRIC CO.

MODEL K-66

115 Volts, A. C. Line-No Signal

Radlotron No.
Cathode to

Control Grid.
Volts

Cathode to
Screen Grid,

Volta
Cathode to
Plate, Volts

Plate Current
M. A. Heater Volts

1. RCA -58 R. F. 3.S 100 260 5.0 2.32

2. RCA -2A7 1st Det. Osc. 5.5 100* 260* 2.0* 2.32

3. RCA -58 I. F. 3.5 100 260 5.0 2.32

4. RCA -2137 2nd Det. A. V. C. 4.5 50 90 0.7 2.32

5. RCA -2A5 Power 16.5 255 245 34.0 2.32

6. RCA -80 Rectifier 725 RMS 73.0 Total 4.82

*The voltages and current refer to the detector part of the tube.

Line-up Adjustments
I. F. Tuning Adjustments-Two transformers corn -

prising three tuned circuits (the secondary of the second
transformer is untuned) are used in the intermediate amplifier.
These are tuned to 175 K. C. and the adjustment screws are
accessible from beneath the chassis as shown in Figure C.
Proceed as follows:

(a) Procure a modulated oscillator giving  signal at 175 K. C., 
non-metallic screw driver such as stock No. 7065 and an output
meter.
Short-circuit the antenna and ground leads and tune the receiver
so that no signal is heard. Set the volume control at maximum
and connect a ground to the chassis.

(c) Connect the oscillator output between the first detector control
grid and chassis ground. Connect the output meter across the
voice coil of the loudspeaker and adjust the oscillator output so
that with the receiver volume control at maximum.  slight
deflection is obtained in the output meter.

(d) Adjust the primary of the second, and the secondary and primary
of the first I. F. transformers until a maximum deflection is ob.
tained. Keep the oscillator output at  low value so that only a
slight deflection is obtained on the output meter at all times.
Go over these adjustments  second time, as there is  slight
interlocking of adjustments.  This completes the I. F. adjust.
ments.

(b)

R. F. and Oscillator Adjustments-The three gang
capacitor screws are located on the main tuning capacitor,
accessible at the top of the chassis. The high frequency
capacitor scrawl; are located on the Range Switch. Proceed
as follows:

(a) Procure  modulated oscillator giving  signal at 1400 and 2440
K. C.,  non-metallic screw driver such as Stock No. 7065 and an
output meter.
Connect the output of the oscillator to the antenna and ground
lead of the receiver. Check the dial at the extreme maximum
position of the tuning capacitor. The indicator pointer should be
set on the white inner radial line located at approximately 530
K. C. Then set the dial at 140, the oscillator at 1400 K. C.
and connect the output meter across the cone coil. Adjust the
oscillator output so that a alight deflection is obtained when the
receiver volume control is at maximum.
After making the 1400 K. C. adjustment, shift the oscillator to
600 K. C. and tune in the signal. Adjust the 600 K. C. trimmer,
accessible from the top of the chassis, fee maximum output
while rocking the gang -capacitor back and forth. Then again
check the adjustment described in (b).

(d) With the Range Switch at the eounter-clOckwise position, adjust
the three tuning condenser line-up capacitors until maximum
deflection is obtained in the output meter. Then shift the os-
cillator to 2440 K. C., the Range Switch to the clockwise position
and the dial to 244. The three line-up capacitors located on the
Range Switch and accessible from the bottom of the chassis should
then be adjusted for maximum output.

(b)

(c)

IF.
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I. F. Tuning Adjustments-Two transformers com-
prising three tuned circuits (the secondary of the seS-ond
transformer is untuned) are used in the intermediate amplifier.
These are tuned to 175 K. C. and the adjustment screws are
accessible as shown in Figure C. Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 171
K. C., a non-metallic screw driver such as Stock
7065 and an output meter.
Short-circuit the antenna and ground leads and t. use
the receiver so that no signalis heard. Set the vot-uase
control at maximum and connect a ground to The
chassis.

(c) Connect the oscillator output between the first de.
tector control grid and chassis ground. Connect the
output meter across the voice coil of the loudspeaker
and adjust the oscillator output so that with the
receiver volume control at maximum, a slight de-
flection is obtained in the output meter.

(d) Adjust the primary of the second, and the secondary
and primary of the first I. F. transformers until a
maximum deflection is obtained. Keep the oscillator
output at a low value so that 3my a slight deflection
is obtained on the output met( r at all times. Go over
these adjustments a second time as there is a slight
interlocking of adjustments. This completes the
I. F. adjustments.

(h)
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Line -Up Capacitor Adjustments
This receiver is aligned in a similar manner to that of a

standard broadcast band receiver. That is, the three main
tuning capacitors are aligned by means of three trimmers .pn
each band and on the three lowest frequency bands a series
trimmer is adjusted for aligning the oscillator circuit. The
other two bands do not require this low frequency trimmer,
it being fixed in value. In the case of band D, it is necessary
to adjust four trimmers due to the additional R. F. stage used.

The intermediate frequency amplifier is aligned in a similar
manner to that of standard broadcast receivers except that it
is aligned at 445 K. C. In order to properly align the receiver,
it is essential that the Stock No. 9050 Test Oscillator be
used. This oscillator covers the frequencies of 150 K. C. to
20,000 K. C. continuously, has good stability and includes an
attenuator. In addition to the oscillator, a non-metallic screw-
driver such as Stock No. 7065, and an output meter are re-
quired. The output meter should be preferably a thermocouple
galvanometer connected either across or in place of the cone
coil of the loudspeaker.

The output of the external oscillator should be at the
minimum value necessary to obtain a deflection in the output
meter when the volume control is at its maximum position.
The external oscillator output should be connected between
antenna and ground for the R. F. and oscillator adjustments
and between the first detector grid and ground for the I. F.
adjustments. All adjustments are made for a maximum
deflection in the output meter.
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To reduce the high -frequency (treble) response, or to
decrease the background noise (static) interference
on station settings, turn the right-hand tone control
knob counter -clockwise.

To reduce the low -frequency (bass) response, or to
decrease low-pitched hum present on the signals of
some stations, turn the left-hand tone control knob0 clockwise.

co

R. F. And Oscillator Line -Up Capacitor Adjustments
Four adjustable capacitors are provided for aligning the R. F. circuitsand adjusting the oscillator frequency so that this oscillator will maintain'constant frequency -175 K. C. -difference from that of the incomingsignal. Prior quality. insensitivity, poor A. V. C. action and possibleincineration of the receiver may be caused by these capacitors being out ofadjustment.
If the other adjustments have not been tampered with-thOnter-

niediate transformer tuning capacitors -the following procedure may baused for aligning these capacitors:
44. (a) Procure an R. F. Oscillator such an Stock No. 9050 giving  modu-

lated signal at 600 K. C., 1400 K. C. and 2440 K. C. Also procure
 non-metidlic screwdriver such as Stock No. 7065.

(b) An output meter is necessary. This may be  current squared
galvanometer connected to the secondary of the output transformerinstead of the cone coil,  0.5 suilliammeter connected in eerie.with the plate supply to the second detector or  low range A. C.
voltmeter connected across the reproducer unit cone coil.
A dummy Radiotron RCA -56 is necessary to substitute for theone normally used in the A. V. C. socket. This ehould be a tubethat is otherwise normal in all respects but having one heater
prong removed. Insert this tube in the A. V. C. socket.

40
(d) First check the chassis and carefully ascertain that the dial pointerreads exactly at the first line on the scale when the tuning caps.

citor rotor plates are fully meshed with the stator plates.
a (a) Place the oscillator in operation at exactly 1400 K.

its output to the /intonea. Set the Range Switch counter -clockwiseand the dial scale at exactly 1400. Connect the output meter tothe set and place the volume control and suppressor control.if noise level will permit, at ft. -maximum position. Adjust the
oscillator input so that an excessive reading on the output meter
is not obtained.
With a suitable socket wrench -the nut. are at ground potential -
adjust the oscillator, first detector and R. F. line -op capacitors.
until a maximum deflection is obtained in the output meter.

The hig_h frequency band is adjusted at 2440 K. C.
I. F. Tuning Capacitor Adjustments

Although this receiver hos two I. F. stage.. one for the second detector
and one for the A. V. C., only two of the three I. F. transformers are tuned
by adjustable capacitors and require adjustment. The stage used for the
A. V. C. is broadly tuned and dew not require any adjustment.

The transformers are all tuned to 175 K. C. and the circuits broadly
peaked.

A detailed procedure for making this adjustment follows:

(c)

(n

(5)

(a)

(e)

Procure  modulated R. F. Oscillator that gives a modulated 175K. C. signal. Also procure  non-metallic screw driver such asStock No. 7065.
(b) An output meter is nece . This may lie a current equated

galvanometer connected to the secondary of the output trans-
former instead of the cone coil.  0.5 millianimeter connected in
series with the plate supply to the second detector or  low range
A. C. voltmeter connected across the reproducer unit cone coil.
A dummy Radiotron RCA -56 is necessary to substitute for the
one normally used in the A. V. C. socket.

(d) Remove the oscillator tithe and make  good ground convict -to the chassis. Place the oscillator in operation and couple it+
output from the control grid of the first detector to ground.
Adjust the oscillator output, with the receiver volume control at
maximum. until a deflection is obtained in the output meter.
Refer to Figure C. Adjust the secondary and primary of the
second and then the first I. F. transformer until a maximum
deflection is obtained in the output meter. Go through theseadjustments  second time as a slight readjustment may be
necessary.

(r)

120 Volt, A. C. -No signal being received -Volume Control at minimum

Radiotron No.
Cathode to Con-
trot Grid Volta.

D. C.

Cathode or Filo-
ment to Screen

Grid Volts, I). C.
Cathode or File -

extent to Plate
Volts. I). C.

Plate Current,
NI. A.

Denier or Film..
merit Volts, A. C.

I. R. F. 3.0 100 2.10 7.0 2.4
2. 1st Detector 8.0 55 2211 2.5 2.4
3. Oscillator - -- -- 105 6.0 2.4
4. 1. F. 100 225 2.5 2.4
5. A. V. C.-1. F. 7 5 100

0

250
2 I-, -

2.5 2.4
6. A. N. C. 20 0 - 2.4
7. 2nr1 Detector 17.11 1.2 2.4
R. Power la 0 33.0 2.4
9. Power 18.0 255 21"; 33.0 2.1

vow'
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R. F. And Oscillator Line -Up Capacitor Adjustments
0 Four adjustable capacitors are provided for aligning the R. F. circuits

and adjusting the oscillator frequency so that the oscillator will maintain
03 a constant frequency -175 K. C. --difference from that of the incoming

signal. Poor quality, insensitivity, poor A. V. C. action and possible
inoperation of the receiver may be caused by these capacitors being out of
adjustment.

If the other adjustments have not been tampered with the inter.
mediate transformer tuning capacitors -the following procedure may be
used for aligning these capacitors.

(a) Procure an R. F. Oscillator giving a modulated signal at 600 K.
C., 1400 K. C. and 2440 K. C. Also procure a non-metallic screw
driver such as Stock No. 7065.

(b) An output meter is necessary. This may be a current squared
galvanometer connected to the secondary of the output transformer
instead of the cone coil, a 0.5 milliammeter connected in series
with the plate supply to the second detector or a low range A. C.
voltmeter connected across the reproducer unit cone coil.

(c) A dummy Radiotron RCA -56 is necessary to substitute for the
one normally used in the A. V. C. socket. This should be a tube
that is otherwise normal in ell respects but having one heater
prong removed. Insert this tube in the A. V. C. socket.

(d) First check the chassis and carefully ascertain that the dial pointer
reads exactly at the first line on the scale when the tuning capa-
citor rotor plates are fully meshed with the stator plates.
Place the oscillator in operation at exactly 1400 K. C. and couple
its output to the antenna. Set the Range Switch counter -clockwise
and the dial scale at exactly 1400. Connect the output meter to
the set and place the volume control and suppressor control,
if noise level will permit, at its maximum position. Adjust the
oscillator input so that an excessive reading on the output mete -is nnt obtained..
Witha suitable socket wrench -the nuts are at ground potential-
adjust the oscillator, first detector and R. F. line-up capacitors.
until a maximum deflection is obtained in the output meter.

(g) The high frequency band is adjusted at 2440 K. C. This is done
in a similar manner to the R. F. adjustments except that the oscil-
lator is set at 2440 K. C., the dial at 1200 and the Range Switch in'
the clockwise position. The line-up capacitors on the selector
switch are adjusted for maximum output at this frequency.

(h) Set the oscillator at 600 K. C. Tune in the signal with the receiver
until a maximum deflection is obtained in the output meter. Now
adjust the 600 K. C. series capacitor, Figure C, until a maximum
deflection is obtained in the output meter. Rock the tuning capa-
citor back and forth while making this adjustment as the tuning
capacitor and oscillator aeries. caoftcitor aditibter L.7a.

theset(i) Change 1t4h0e0IrergeazymoarkT
ethescaldTuostrmteonts given under' (g)

and then (h).
So adjusted, the R. F. circuits are properly aligned and the oscillator

will maintain a constant frequency difference front the incoming R. 1.
signal.

(e)

(f)

I. F. Tuning Capacitor Adjustments
Although this receiver has two I. F. stages. one for the second detector

and one for the A. V. C., only two of the three I. F. transformers are tuned
by adjustable capacitors and require adjustment. The stage used for the
A. V. C. is broadly tuned and does not require any adjustment.

The transformers are all tuned to 175 K. C. and the circuits broadly
peaked.

A detailed precedure for making this adjustment follows:

(a)

(b)

Procure a modulated R. F. Oscillator that gives a modulated 175
K. C. signal. Also procure a non-metallic screw driver such as
Stock No. 7065.
An output meter is necessary. This may be a current squared
galvanometer connected to the secondary of the output trans-
former instead of the cone coil, a 0.5 milliammeter connected in
series with the plate supply to the second detector or a low range
A. C. voltmeter connected across the reproducer unit cone coil.

(c) A dummy Radiotron RCA -56 is necessary to substitute for the
one normally used in the A. V. C. socket.

(d) Remove the oscillator tube and make a good ground connection
to the chassis. Place the oscillator in operation and couple its
output from the control grid of the first detector to ground.
Adjust the oscillator output, with the receiver volume control at
maximum, until a deflection is obtained in the output meter.

(e) Refer to Figure C. Adjust the secondary and primary of the
second and then the first I. F. transformer until a maximum
deflection is obtained in the output meter. Go through these
adjustments a second time as a slight readjustment may he
necessary.

120 Volt, A. C. -No signal being received -Volume Control at minimum

Radiotron No.
Cathode to Con-
trol Grid Volts,

D. C.

Cathode or Fila-
ment to Screen
Grid Volts, D. C.

Cathode or Filo-
ment to Plate
Volts, D. C.

Plate Current,
M. A.

fleeter or Fn.-
ment Volta, A. C.

1. R. F. 331 100 230 7.0 2.4

2. 1st Detector 8.0 071 225 2.3 2.4

3. Oscillator
100
100

___

105 6.0 2.4

4. I. F. 7 5
-

211.11

17.0
I g.li

_.
225
22--

2.5 2.4

5. A. V. C.-!. F. 2.1 2.4

6. 4. V. C. 0
'1'01
- ---
2-13_

1-1

-
1.1

2.4 --
7. 2nd Detector 2.1

-27A --Power
.._

:13.0
33.00. Power 111.0 2.1
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GENERAL ELECTRIC CO.
MODEL L-53

115 Volts D. C. or 60 Cycles A. C.

Divide all A. C. Values (Except Heater) by 1.3 For 25 Cycles

Radlotron No. Cathode to Control
Grid, Volts D. C.

Cathode to Screen
Grid, Volta D. C.

Cathode to Plate,
Volts D. C.

Plate Current,
M. A. Heater Volta

RCA -78 R. F.
A. C. D. C. A. C. D. C. A. C.

--

D. C. A. C. D. C.

2.6 1.5 90 SO 157 88.5 5.5 3.0 6.0

RCA -6A7 Oscillsnr
1st Dew -tor

- - - - 157 88.5 1.7 1.0 6.0

2.6 1.5 90 SO 157 88.5 2.5 1.5 -

RCA -77 2nd Detector Piste and Bias Sopply160 Volts - 6.0

RCA -43 Power 21.0 12.0 135 80 125 72.0 35.0 20.0 25.0

RCA -25Z5 Rectifier 115 R. M. S.
89.0

Total
35.0

Total 23.0

Line -Up Capacitor Adjustments
The line-up capacitor adjustments for the I. F. stage and

the gang capacitors are made in the following manner:

(a) Procure a modulated oscillator such as Stock No. 9050,
giving a signal at 175 K. C., 1400 K. C., 1710 K. C. and 2440
K. C. An output meter and non-metallic screw driver (Stock
No. 7065) are also necessary.

(b) The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at 175 K. C.,
coupling its output between the control grid and ground of
the first detector, connecting the output meter across the
cone coil of the loudspeaker and adjusting the two I. F.,
line-up capacitors until maximum output is obtained.

(c) After the I. F. circuits are aligned, the broadcast
band R. F. is adjusted at 1710 K. C. This is done with the
Range Switch at the broadcast position (counter -clockwise).
A similar manner is used as that of the I. F. except that the
oscillator is set at 1710 K. C., its output is connected from
antenna to ground of the receiver, and the dial is set at 8
(minimum dial position). The adjustment is made with the
trimming capacitors located on top of the gang capacitor and
each capacitor is adjusted for maximum output.

(d) After making the 1710 K. C. adjustment, set the dial
at 18 and the oscillator at 1400. Then adjust the first de-
tector and R. F. line-up capacitors only. This adjustment
is made so that the R. F. and 1st detector will be aligned over
the broadcast band, but the receiver will still tune to 1710 K. C.
due to the oscillator line-up capacitor not being readjusted.

(e) Then set the Range Switch at its clockwise position.
The oscillator should now be set at 2440 K. C. and the signal
tuned in. Two points on the dial will be noted where the signal
is heard, one of which may be louder than the other. Set the
dial at either point. Note-the 2440 K. C. signal will still be
heard at two points, since the R. F. stage acts as a fixed
tuned circuit. Adjust the two high -frequency trimmers,
located on the lower side of the gang capacitor, until maximum
output is obtained.

S.G SUP

H H

CG

7'7878 GA7

5G G

43 25Z5
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Electrical Specifications

Voltage Rating . .105-120 Volts, 25-133 Cycles A. C. or D. C.
Power Consumption 40 Watts
Frequency Range 540 K. C.-1712 K. C.
Type and Number of Radiotrons-

1 RCA -77, 1 RCA37, 1 RCA -38, 1 RCA-78-Total 4
Undistorted Output 0 18 Watts

This receiver is an A. C.-D. C. table model tuned R. F.
broadcast receiver. Features such as universal operation on
both A. C. and D. C., wile tuning range, excellent performance
and compact construction characterize this instrument.
Figures A and B show the schematic and wiring diagrams

RECT.
,37

Q.Q9
,C13
i 4 Mr° 14 tau,

P1

(-1511006 MFD

S1

.0

-Jr'
315

CAUTION! DISCONNECT INSTRUMENT FROM
POWER SUPPLY BEFORE TOUCHING CHASSIS,
TUBES OR METAL PARTS INSIDE CABINET.

respectively. The voltage readings and replacement parts are
given below.

The receiver is aligned at 1400 K. C. by means of the two
trimmer capacitors located on the main tuning capacitor. The
proper alignment is made by adjusting the trimmers for maxi-
mum output after tuning in a 1400 K. C. signal. This ad-
justment should be made when they are near their ex-
treme minimum position. After alignment a check to make
sure that a 1712 K. C. signal can be heard when the main
tuning capacitor is near its extreme minimum position should
be made. Stock No. 9050 Test Oscillator and Stock No.
7065 non-metallic screwdriver are desirable for making this
adjustment.

RADIOTRON SOCKET VOLTAGES
Measured at Maximum Volume --115 Volt A. C. Line

All Voltages on D. C. will be slightly lower

Radiotron No.
Cathode or File-

Control
Cathode or Fila-
meat to Herren

Grid, Voi in

Cathode or
Filament to
Plate. Volta

Plate Current
M. 4..

Filament or
Heater Voltamint to

Grld Volta

1. RCA -78 R. F. 2.5 10:.; 105 7.0 6.0

2. RCA -77 Det. '2.0 17.1* 40 0.1 u.0

3. RCA38 Output 10.0 100 95 5.5 6.0

4. RCA -37 Rect. - - 115 RMS 16.0 6.0

 Impossible to meaeunt on ordinary voltmeter.
Note-Above v °lie rem will he approximately 5% lower on 113 olta D. C. except for heater  oltages which will be the dame.
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,B410
MMFO.
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SI 1 I

T

CO
A00

MMFD

C3
1300
1444F0

1c. Orr E 05C.
A

GENERAL ELECTRIC CO.
MODEL -M 41

04,011

CT
00 -540

C
19410
WACO.

0.1.3

C1.5
5-40
MMFO.

( 100000-1
RI

VEGT. IV L10 ,000`"

orrn
SPE?. .11
FILLO

DIAL LAMP

C of
13. PACO

1

14 00.i 44;o
IMFD-

OUT PUT
41

3
CtO
on
MI

Cot
&W0.

Cl

K

r. G4

6A7
G G9

Voltage Rating 105-125 Volts
Frequency Rating 25-60 or 50-60 Cycles
Power Consumption 40 Watts
Number and Type of Radiotrons-

1 RCA -6A7, 1 RCA -6F7, 1 RCA -41, 1 RCA -1-V
Undistorted Output 1 9 Watts
Frequency Range 540-1500 K. C. and 1600-3500 K. C.

This receiver is a four -tube superheterodyne incorporating
features such as wide tuning range, electro-dynamic loud-
speaker, two -point tone control, illuminated dial and the
inherent sensitivity, selectivity and tone quality of the super-
heterodyne.

(
SPEAKER

Figure C-Loudspeaker Wiring
The following description of the circuit describes several

new design features which are incorporated in this receiver.
The first tube is a combined first detector and oscillator

using Radiotron RCA -6A7. Separate tuned circuits are pro-
vided for each function. The detector coil is tapped so that

PS T.P TG

PP

PG

6F7
P

41 iv.
the tuning range may be extended merely by shorting out a
portion of the coil. The oscillator circuit is not tapped, the high
frequency range being obtained by use of its second harmonic
instead of the fundamental for obtaining the I. F. frequency.

The next tube is a combined I. F. stage and second detector
using Radiotron RCA -6F7. It has two sets of elements, one
being used as a screen grid I. F. amplifier and one as a triode
detector. The I. F. frequency in this receiver is 460 K. C.
The output stage is a single Pentode RCA -41.

The rectifier is an RCA -1-V used in a half -wave rectifying
circuit. A feature of this circuit is that only one transformer
secondary is used. This is accomplished by having a cathode
type rectifier, a series arrangement of filaments and a tapped
secondary winding.

Figure A shows the schematic circuit, Figure B the wiring
diagram and Figure C the loudspeaker wiring.

Line -Up Adjustments
The detector and oscillator line-up trimmer capacitors are

adjusted by setting both the dial and an external oscillator first
at 1400 K. C. and adjusting the tuning capacitor trimmer ca-
pacitors for maximum output, then changing the oscillator fre.
quency and dial setting to 600 K. C. and adjusting the sub -
mounted trimmer capacitor for maximum output. The
I. F. adjustments are made by adjusting the two trimmer
capacitors located on the first I. F. transformer for maximum
output when a 460 K. C. signal is connected between the
control grid of the first detector and ground. Be sure and set
the station selector at a point where no signal is being received
when making I. F. adjustments.

RADIOTRON SOCKET VOLTAGES
120 Volt, 60 Cycle Line-Maximum Volume Control Setting-No Signal

Radiotron No. Cathode to Control
Grid, Volts D. C.

Cathode to Screen
Grid, Volta, D. C.

Cathode to Plate,
Volts D. C.

Plate Current,
M. A.

Heater or
Filament. Volta

RCA -6A7
First Detector 1.25 70 235 2.5

6.3
Oscillator - - 180 3.5

RCA -6F7
I. F. 1.25 70 235 5.5

6.3
Second Detector 19 - 145* 0.4

RCA -41 Output 17 240 230 26.5 6.3

RCA -1-V Rectifier - - 335 R MS 50 6.3

 Actual voltage cannot be d with ordinary voltmeter.
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RADIOTRON SOCKET VOLTAGES
120 Volt, 60 Cycle Line-Maximum Volume Control

Setting-No Signal

Radiotren No.

Cathode
to Control
Grid,Velta

D. C.

Cathode
to Screen
Grid,Volts

D. C.

tCa. Plate,thed 

Volts D.C.

puteFaament,
rust' M.A.''''

Heater or

Volts

RCA- I First Detector 1.25 70 235 2.5
6.3

6A7 Oscillator - - 180 3.5

RCA- I I. F. 1.25 70 235 5.5
6.3

6F7 I Second Det. 19 - 145'
230

0.4
RCA -41 Output 17 240 26.5 6.3
RCA -I -V Rectifier - - 335 RMS 50 6.3

* Actual voltage cannot be measured with ordinary voltmeter.

Line -Up Adjustments
The detector and oscillator line-up trimmer capacitors are adjusted

by setting both the dial and an external oscillator first at 1400 K. C.. and
adjusting the tuning capacitor trimmer capacitors for maximom output.
then changing the oscillator frequency and dial setting to 600 K. C. and
adjusting the submounted trimmer capacitor for maximum output. The
I. F. adjustments are made by adjusting the two trimmer capacitors
located on the first 1. F. transformer for maximum output when  460
K. C. signal is connected between the control grid of the first detector
and ground. Be sure and set the station selector at a point where no
signal is being received when making I. F. adjustments.

make certain:
(a) That all tubes are in the prover sockets and pressed

down firmly.
(b) That all shields are rigidly in place over the tubes

shown by double circles on the diagram.
(c) That the short flexible leads shown on the diagram

are attached to the dome terminals of the proper
tubes as indicated, and that the spring contact clips
are pressed down firmly.

3C, G2 P5
TG

PP

11

C G4

GA7

11

P G

6F7

H

p

1V.

K

H

SG G

41

Frequency Range Switch (Right-hand
Knob)-With this knob in its counter-
clockwise position, stations transmitting in
the 540-1500 kilocycle or broadcast range
will be received' (frequencies in this range
are indicated by the large numerals adjacent
to the scale graduations). When the knob
is turned clockwise, the circuits are trans-
ferred to permit reception from stations
operating in the 1600-3500 kilocycle range
(frequencies in this range are indicated
approximately by the small outer numerals).



LW
S

W

L

C
C

9-
20

L
"'"

4 
1

4
4
 
L
J

C
3

. 1
-4

 3
- 

to

6A
7

C
6

II 
-4

5
M

M
F

D
.

W
I

33

S 
G

SU
P.

G
 D

e

to
rt

 1
-

T
A

A
P

O
P

. T
A

P
S

 A
lt

O
N

 0
20

 V
.IN

A
N

S
F

.
O

N
LY

.

T
66

.0
.

IV
&

 O
se

.
6
A
7

34
00

pi
n I C

 o
0.

1n
ro

m
,

R
t

00
00

0W

1

3 
4

C
L.

 /
30

14
.1

F
D

''4
50

60
rio

ir0
? 

34
20

0
0
0
0

V
im

,C
t

C
93

34
0

0i
m

o
C

12

11
4

C
64

4a
3.

20
1.

04
,0

a 0

N
P"

C
14

.0
34

00
01

,4
20

5-
5

LM
 /'

co
 2

 A
.

co
.

co co L.
6

I 
.F

.
co

C
17

C
IS

80
-1

40
10

0
01

00
0

14
14

1,
0

L 
la

 1

o.
g,

 4
0

1

I

4C
IA

.F
o 

I. 
..S

.
,

It 
I)

30
00

00
r

O
0
)
4
0

;C
Ie
-

O
 A

s 41 !. 
*

01
 1

20
:P

I
F

oo
s

I 

s
o P
IT

O
.

R
 

ki
n(

 .

/c
oo

n1
7

L
D

C
21

50
-1

40

m
oo

*

11
,

C
-2

2
80

-1
40

M
ira

l
i
t

2t
9D

ur
&

A
.V

.C
.

66
7

e. e4 C
t.

C
-2

3

,
m

ow
°.

44
00

01
1,

11

30
0

21

a
t

18
,1

 4
 1

.

D
T

S

0.
03

C
al

C
.

81
05

5

IS

S
P

A
...

 fi
lo

3.
a.

T
D

 r
IL

'S
 &

 P
IL

O
T

11
4.

C
.3

3 0
M

ID
.

0-
96

T
O

R

(a
) 

Sh
or

t-
ci

rc
ui

t t
he

 a
nt

en
na

 a
nd

 g
ro

un
d 

te
rm

i-
na

ls
 a

nd
 tu

ne
 th

e 
re

ce
iv

er
 s

o 
th

at
 n

o 
si

gn
al

is
 h

ea
rd

.
Se

t t
he

 v
ol

um
e 

co
nt

ro
l a

t m
ax

im
um

an
d 

co
nn

ec
t a

 g
ro

un
d 

to
 th

e 
gr

ou
nd

 te
rm

in
al

.

(b
) 

C
on

ne
ct

 th
e 

te
st

 o
sc

ill
at

or
 o

ut
pu

t b
et

w
ee

n 
th

e
fi

rs
t d

et
ec

to
r 

co
nt

ro
l g

ri
d 

an
d 

ch
as

si
s 

gr
ou

nd
.

C
on

ne
ct

 th
e 

ou
tp

ut
 m

et
er

 a
cr

os
s 

th
e 

vo
ic

e 
co

il
of

 th
e 

lo
ud

sp
ea

ke
r 

an
d 

ad
ju

st
 th

e 
os

ci
lla

to
r

ou
tp

ut
 s

o 
th

at
, w

ith
 th

e 
re

ce
iv

er
 v

ol
um

e 
co

nt
ro

l
at

 m
ax

im
um

, a
 s

lig
ht

 d
ef

le
ct

io
n 

is
 o

bt
ai

ne
d 

in
th

e 
ou

tp
ut

 m
et

er
.

M
IN

C
O

-.
23

P
1I

0.

I R
.1

5
10

00
0 

A

S
a

00
00

0 
A

.

1.
90

41
. eo

C
-2

8

04
:

O
U

T
P

U
T

41
11

:1
12

13
'1

11
4

41
00

.0
.0

12
00

10
4A

C
 2

9

0.
25

M
ID

C
. S

O II
M

O
O

.

4 
98

D
C

32
0.

00
5

M
O

O
.

T
i

4s
oA

.-
3

e e e
ta

llo
os

,

tt.
17

S
Q

00
06

ya
p

N
IP

a
s

R
I)

.1
t

r- g 
..4

n;
i

4
   

m
i.

.1
14

.

R
 T

O
90

00
 .4

IM
P

S
G

D
P

SG

K
G

 B
7

P

C
L

41

(c
)

A
dj

us
t t

he
 s

ec
on

da
ry

 a
nd

 p
ri

m
ar

y 
of

 th
e 

fi
rs

t
an

d 
th

en
 th

e 
se

co
nd

 I
.

F.
 tr

an
sf

or
m

er
s 

un
til

a
m

ax
im

um
 d

ef
le

ct
io

n 
is

 o
bt

ai
ne

d.
K

ee
p 

th
e

os
ci

lla
to

r
ou

tp
ut

 a
t a

 lo
w

 v
al

ue
 s

o 
th

at
 o

nl
y 

a
sl

ig
ht

de
fl

ec
tio

n
is

ob
ta

in
ed

 o
n 

th
e

ou
tp

ut
m

et
er

 a
t a

ll 
tim

es
. G

o 
ov

er
 th

es
e 

ad
ju

st
m

en
ts

a 
se

co
nd

 ti
m

e,
 a

s 
th

er
e 

is
 a

 s
lig

ht
in

te
rl

oc
ki

ng
of

 a
dj

us
tm

en
ts

.
T

hi
s 

co
m

pl
et

es
 th

e
I.

F.
ad

ju
st

m
en

ts
.

:t
;, I.

a,
p4 § F.

-

F
.

1
4

. 0

an
0 

i 0'
..

er
°

p
f
f

ni
l

P
S

§
?

,

<
I

P
G
P
P

no
. m h'
,-

,

1

00
00 f:

1200
f ? n<
2. P

0 2_



.4
11

0
"O

r

46
.

A

R
A 43

66 C

C
M

IT
O

it
"

' "7
1.

It
^r

11
01

16
16

4

;
16

6

he
.

14

64
6

r
z
r

0
1
1
1
1
1

3

t
1

0.
11

61
11

1

D
IM

A
Y

A
.

65
7

C
R

to
6.

14
01

6
40

46

11
.

54
4 

^
nn

ft
41

1

E
A

M
E

N
A

I F
IL

O

43

71
7-

..I
LA

M
01

1.
34

IK
O

7 
G

IM
P

J

8
K

 4
1

44

no
t.1

11
10

.1
4:

45
R

at

IM
O

 .0
ot

.11
0,

2.
6,

ov
fn

n
6

41
\

I
61

10
11

.
C

ti
41

.
-1

11
1

N
w

ix
A

40
11

11
60

R
0

64
00

.

5

T
C

 4
1 pj
l

ri
7

04
5

B
ao

R
n i0
65

3.

.M
r

42
3

G
I

G
D

P

6A
7

e
6 

7
C

G

11
5 

-V
ol

t A
. C

. L
in

e 
-N

o 
S

ig
na

l -
V

ol
um

e 
C

on
tr

ol
 M

ax
im

um

R
A

D
IO

T
R

O
N

 N
U

M
B

E
R

C
A

T
H

O
D

E
 T

O
G

R
O

U
N

D
,

V
O

LT
S

,
D

.
C

.

S
C

R
E

E
N

 G
R

ID
 T

o
G

R
O

U
N

D
,

V
O

LT
S

, D
. C

.

P
LA

T
E

 T
O

G
R

O
U

N
D

,
V

O
LT

S
, D

. C
.

P
LA

T
E

C
U

R
R

E
N

T
,

M
. A

.

R
C

A
 -

6D
6 

-R
. F

.
6.

0
10

5
26

5
9.

0

R
C

A
 -

6A
7

D
et

.
6.

0
10

5
26

5
3.

5

O
sc

.
--

22
0

4.
5

R
C

A
 -

6D
6-

1.
 F

.
6.

0
10

5
26

5
9.

0

R
C

A
 -

6B
7 

-2
nd

 D
et

ec
to

r
3.

0
50 26

5

90
*

0.
7

R
C

A
-4

1-
Pw

r
16

.5
24

5
30

.0

R
C

A
 -

80
 -

R
ec

tif
ie

r

.

-
-

69
0

(R
M

S)
70

.0

o 
ta

ge
 c

al
cu

la
te

d 
fr

om
 2

65
 V

. +
 B

.

1.
13

E
D

 0
1.

 T
A

B
LE

 M
O

D
E

L

I.
F

. T
U

N
IN

G
 C

A
P

A
C

IT
O

R
A

D
JU

S
T

M
E

N
T

S

A
lth

ou
gh

 th
is

 r
ec

ei
ve

r 
ha

s 
on

e 
I.

F.
 s

ta
ge

, t
w

o 
tr

an
s-

fo
rm

er
s 

ha
vi

ng
 f

ou
r 

ad
ju

st
ab

le
 c

ap
ac

ito
rs

 m
ay

 r
eq

ui
re

ad
ju

st
m

en
t. 

T
he

 tr
an

sf
or

m
er

s 
ar

e
al

l p
ea

ke
d,

 b
ei

ng
tu

ne
d 

to
 4

60
 K

. C
.

A
 d

et
ai

le
d 

pr
oc

ed
ur

e 
fo

r 
m

ak
in

g
th

is
 a

dj
us

tm
en

t
fo

llo
w

s:

(a
) 

C
on

ne
ct

 th
e 

ou
tp

ut
of

 a
n 

ex
te

rn
al

 o
sc

ill
at

or
tu

ne
d 

to
 4

60
 K

. C
. b

et
w

ee
n 

th
e 

fi
rs

t
de

te
ct

or
 g

ri
d 

an
d

gr
ou

nd
. C

on
ne

ct
 th

e 
ou

tp
ut

in
di

ca
to

r 
ac

ro
ss

 th
e 

vo
ic

e
co

il 
of

 th
e 

lo
ud

sp
ea

ke
r.

(b
) 

Pl
ac

e 
th

e 
os

ci
lla

to
r 

in
 o

pe
ra

tio
n 

at
46

0 
K

. C
.

Pl
ac

e 
th

e 
re

ce
iv

er
 in

 o
pe

ra
tio

n 
an

d 
ad

ju
st

th
e 

st
at

io
n

se
le

ct
or

 u
nt

il 
a 

po
in

t i
s 

re
ac

he
d 

(B
an

d 
A

)
w

he
re

 n
o

si
gn

al
s 

ar
e 

he
ar

d 
an

d 
tu

rn
th

e 
vo

lu
m

e 
co

nt
ro

l t
o 

its
m

ax
im

um
 p

os
iti

on
. R

ed
uc

e
th

e 
os

ci
lla

to
r 

in
pu

t u
nt

il
a 

sl
ig

ht
 in

di
ca

tio
n 

is
ob

ta
in

ed
 in

 th
e 

ou
tp

ut
 in

di
ca

to
r.

(c
)

R
ef

er
 to

 F
ig

ur
e 

6.
A

dj
us

t e
ac

h 
tr

im
m

er
 o

f 
th

e
I.

 F
. t

ra
ns

fo
rm

er
s 

un
til

 a
 m

ax
im

um
 o

ut
pu

t
is

 o
bt

ai
ne

d.
G

o 
ov

er
 th

e 
ad

ju
st

m
en

ts
 a

 s
ec

on
d 

tim
e.



OFFICIAL RADIO SERVICE MANUAL 351

1711,14.

304. ZS. Srt AR,01
IilD

1:11.1,..j.TcsAS

GENERAL ELECTRIC CO.

MODEL M 63

C IS 35f .011k.10

L.

115 Volts, A. C. Line-No Signal

Radlotron No.
Cathode to

Control Grid,
Volts

Cathode to
Screen Grid.

Volts
Cathode to
Plate, Volts

Plate Current
M. A. Heater Volt.

I. RCA -58 R. F. 4.0 95 255 5.0 2.31

2. RCA -2A7 1st Det. Ose. 5.0* 95 255* 3.0* 2.31

3. RCA -58 I. F. 4.0 95 255 5.0 2.31

4. RCA -2B7 2nd Det. A. V. C. 7.5 92 60 2.0 2.31

S. RCA -2A5 Power 20.0 250 235 33.0 2.81

6. RCA -80 Rectifier 700-350 Volte-75 M. A. Total Current 4.82

*The voltages and current refer to the detector part of the tube. The total cathode current is 10 M. A.

LINE-UP ADJUSTMENTS
I. F. Tuning Adjustments-Two transformers compris-

ing three tuned circuits (the secondary of the second trans-
former is untuned) are used in the intermediate amplifier.
These are tuned to 175 K. C. and the adjustment screws are
accessible as shown in Figure D. Proceed as follows:

(a) Procure  modulated oscillator giving  signal at 175 K. C..  non-
metallic screw driver such an Stock No. 7065 end an output meter.

(b) Short-circuit the ant d ground terminals and tune the receiver
so that no signal is heard Set the volume control at maximum
and connect  ground to the chassis.

(c) Connect the oscillator output between the first detector control
grid and chasei ground. Connect the output meter across the
voice coil of the loudspeaker and adjust the oscillator output so
that with the receiver volume control at maximum.  alight deflec-
tion is obtained in the output meter.

(d) Adjust the primary of the second, and the secondary and primary
of the first I. F. transformers until a maximum deflection is
obtained. Keep the oscillator output at  low value so that only
 alight deflection is obtained on the output meter at all time*.
Go over these adjustment.  second time. as there is  slight
interlocking of adjustments. This completes the I. F. adjustments.

t. IF 2.. I f
TRANSFORMER RANSFORMER

/O©O r
).*

R. F. and Oscillator Adjustments-The three gang
capacitor screws are accessible at the bottom of the chassis.
The high frequency capacitor screws are located on the
Range Switch. Proceed as follows:

(a) Procure  modulated oscillator giving  signal at 1400 and 2440
K. C..  non-metallic *crew driver such a Stock No. 7065 and an
output meter.

(b) Connect the output of the oscillator to the antenna and ground
terminals of the receiver. Check the dial at the extreme maximum
position of the toning capacitor. The indicator should be opposite
the lam division of the low frequency end of scale with the indicator
t its center position. Then set the dial at 140. the oscillator at 1400
K. C. and connect the output meter across the cone coil. Adjust
the oscillator output so that  slight deflection is obtained when
the receiver volume control is at maximum.

(c) With the Range Switch at the counter -clockwise position, adjust
the three tuning condenser line-up capacitors until maximum
deflection is obtained in the output meter. Then shift the oscillator
to 2440 K. C.. the Range Switch to the clockwise position and the
dial to 120. The three line-up capacitors located on the Range
Switch should then be adjusted for maximum output.

When making both the 1. F. and R. F. adjustments, the
important points to remember are that the receiver volume
control must be at its maximum position and that the input
signal from the external oscillator must be no greater than
necessary.

S G SUP

CG

58

p K

3C55 G1

C. r..G4

2N7

SG. DP

P

CL

K

137

Figure D-Location of f. F. Line-up Adjustment Screw,' 2A5 - 80
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Range Switch-This switch is of push-pull
construction and adapts the receiver for
operation within either tuning range as
follows:
(a) Inward Position-For stand,ard broad-

cast band (540 to 1500 kilocycles).
(b) Outward Position-For short-wave range

(5400 to 15,350 kilocycles).
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I. F. Tuning Adjustments-Two transformers comprising four
tuned circuits are used in the intermediate amplifier. These are tuned to
370 K. C. and the adjustment screws are accessible as shown in Figure D.
Proceed as follows:

(a)

(b)

(s)

Short-circuit the antenna and ground terminal. sad tune the re-
ceive so that no signal is heard. Set the volume control at maxi-
mum and conect a ground to the chicsais.

Connect the test oscillator output between the first detector eon.
trol grid and chassis ground. Connect the output meter croati the
voice coil of the loudspeaker sad adjust the oscillator output so
that, with the receiver volume control at maximum,  slight
deflection is obtained in the output meter.
Adjust the secondary end primary of the first sad than th. second
I. F. transformers until a 11111,13110 deflection is obtained. Keep
the oscillator output at  low value so that only  slight deflection
is obtained on the output meter at all times. Go over these adjust
ments a second time, Ca there in a slight interlocking of adjust-
ments. This completes the I. F. adjustments.
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4.1

Sw

Q3

GENERAL ELECTRIC CO.

MODEL M-68
1. F. Tuning Adjustments-Two transformers comprising four

tuned circuits are used in the intermediate amplifier. These are tuned to
370 K. C. and the adjustment screws are accessible as shown in Figure I).
Proceed as follows:

(a) Short-circait the antenna and ground terminals and tune the re-
eelVer so that no signal is beard. Set the volume control at
maximum and connect a ground to the chassis.

(b) Connect the test oscillator output between the first detector con0 trol grid, and chassis ground. Connect the output meter across the
OD voice coil of the loudspeaker and adjust the oscillator output so

that, with the receiver volume control at maximum, slight
deflection is obtained in the output meter.
Adjust the secondary and primary of the first and then the second
I. F. transformers until a maximum deflection is obtained. Keep
the oscillator output at a low value so that only a slight deflection
Is obtained on the output meter at all times. Go over these adjust.
ments  second time, as there is  slight interlocking of adjust
menu. This completes the I. F. adjustments.

(c)

11.
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GENERAL ELECTRIC CO.

MODEL M-125
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I. F. TUNING CAPACITOR ADJUSTMENTS

Although this receiver has three 1. F. stages, two for
the signal and one for the A. V. C., only three trans-
formers having six adjustable capacitors require ad-
justment. The fourth transformer is in the A. V. C.
circuit and is broadly tuned, not requiring adjustments.
The transformers arc all peaked, being tuned to
460 K. C.

A detailed procedure for making this adjustment
follows:

(a) Connect the output of an external oscillator
tuned to 460 K. C. between the first detector grid and
ground. Connect the output indicator across the voice
coil of the loudspeaker. Replace the A. V. C. tube in
the receiver with the "dummy" RCA -76.

(b) Place the oscillator in operation at 460 K. C.;
place the receiver in operation and adjust the station
selector until a point is reached (Band A) where no
signals are heard and turn both the volume and sensi-
tivity controls to their maximum position. Reduce
the oscillator input until a slight indication is obtained
in the output indicator.

(c) Refer to Figure 9. Adjust each trimmer of the
1. F. tuning capacitors until a maximum output is ob-
tained. Go over the adjustments a second time.

This completes the I. F. adjustments. However, it
is good practice to follow the I. F. adjustments with
the R. F. and Oscillator adjustments due to interlock-
ing which always occurs.
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SOCKET VOLTAGE READINGS

Olennth
WX.

110 -VOLT LINE
These are readings obtained with the usual Set Analyzers and are not true readings of the voltages at which the

Radiotrons operate.

Radiotron
No.

Heater to
Cathode.

Volts

Cathode or
Filament to
Control Grid

Volta

Cathode or
Filament to
Screen Grid

Volts

Cathode or
Filament to

Plate
Volts

Plate
Current

M. A.

Heater
Volts

1 3.0 3.0 85 225 4.0 2.2

2 7.0 7.0 65 100 0.25 2.2

3 2.0 225 215 30.0 2.2

LINE-UP CAPACITOR
ADJUSTMENTS

Two adjustable capacitors are pro-
vided for aligning the two tuned cir-
cuits at the high frequency end of the
scale. The following procedure may be
used for making any readjustments
that -may be necessary.

A. Procure an Oscillator giving a
modulated signal at exactly 1400 K.C.
Also procure a special socket wrench
eulth as &-E Sroell Y. 3 0 07

B. An output indicator is necessary.
This may be a current squared tbermo-
galvanometer connected to the sec-
ondary of the output transformer in
placA of the cone coil or other types of
output indicators.

C. Turn the station selector until
the knob reads exactly 0. Then re-
move the chassis from the cabinet being

Trouole Shooting Hints

careful not to disturb the setting of the
dial. The gang condenser rotor plates
should be fully meshed with the stator
plates. If not, then the dial drum must
be adjusted until such a condition ex-
ists. Replace the chassis in the cabinet.

D. Place the oscillator in operation
at exactly 1400 K.C. and couple its
output to the antenna lead. t the
dial scale at 85 and place the Radio.
lette in operation. Place a soft pad on
the bench and turn the instrument on
its side. Now with the special wrench,
adjust each line-up capacitor until
maximum output is obtained in the
output meter. BeH careful to adjust the
volume control or oscillator output so
that an excessive reading is not ob-
tained. Go over each adjustment a
second time to compensate for any
interlocking of adjustments.

One of the most common complaint&
about this set is that the volume con
trol does not reduce the level of lo-
cal stations sufficiently. If the set
is used very close to a broadcast tran
smitter, it may be necessary to replace
the 24 R. F. tube with one of the vari-

S.G

c.

24

F

S.G

47

P P

80

able mu type such as 58 or 35. It is
normal for this set to whistle when
tuning on certain parts of the wave
band since regeneration is used to in-
crease sensitivity. Care should be
taken when adjusting the tuning conden-
sers to prevent "interlocking."
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Trouble $hooting Hints

1

The most common cause of trouble in this set
5.0

G is pitted contacts on the synchronous vibrator.
Since this vibrator is used for both voltage in-
terruption and rectification, it is not advisable
to try to clean the contacts or readjust the unit.
If oscillation occurs the shielded lead to the 85
grid should be examined and k_rounded.

Variable Condenser and Intermediate Frequency Alignment
Re -alignment of the variable condensers may be necessary after the replacement of parts. This adjustment must
however, be made only by a competent radio repair man, familiar with the adjustment and equipped with a Stand-
ard Service Oscillator and Output Meter. Unless such equipment is available the aligning adjustment should
not be altered.
Complete re -alignment should be performed in the following order, reference being made to Figures 8 and 10:

1. Remove the radio unit case bottom cover. (See "Removing Case Covers").
2. Connect the output meter across the speaker voice -coil terminals or between the plate and screen grid

of the type 41 output tube (yellow and black speaker leads). (Speaker must be connected).
3. Connect the service oscillator to the grid cap of the type 6A7 tube, allowing the tube grid connection to

remain in position. Tune the receiver to 1,400 kilocycles. Disconnect the antenna, if necessary, to
reduce the noise level. Adjust the volume control to nearly the "full on" position.

4. Adjust the sery ice oscillator to exactly 175 kilocycles as this is the frequency to which the intermediate
frequency transf ormers are tuned.

5. Adjust the intermediate frequency aligning condensers, C12, C10 and C9, in that order, for maximum
reading of the output meter (see Note A).

6. Transfer the service oscillator output connections to the antenna (connec,or "B" of Figure 2) and the
chassis of the radio unit. Adjust the radio unit and the service oscillator in tune at 1,400 kilocycles.

7. Adjust aligning condensers C32, C31 and C30 in that order, for maximum reading of the output meter
(see Note A).

8. Adjust the receiver and service oscillator in tune at 600 kilocycles. Adjust condenser C2 for maximum
reading of the output meter, rocking the tuning control in the usual manner during this adjustment.

9. Tune the receiver and service oscillator to 1,400 kilocycles and recheck the adjustment of aligning con-
densers C32, C31 and C30.

NOTE A:-If the output of the service oscillator is too high in value when starting aligning adjustments, the
increase in gain or sensitivity, usually resulting from re -alignment, may overload one or more tubes and result
in false aligning peaks being obtained. It is, therefore, very essential that the output of the service oscillator
be kept low enough to give a readable indication only on the output meter.
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GILFILLAN BROS., Inc.

MODEL 5 TUBE SUPERHET 1934-35

RESISTORS

RI.- 7Qoo0n I WATT CA420.
R 2 - scoop" I- -
R 3. - S000 .
R4 - 100 "n" 72 -

R 5 - 2 ME 40/41 'h

Re - 72

R7 '/2
R0 500000' VOLIAAA COST ROL
Fig,  meow. V2WAT T CARSON
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CIO.. 01
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- 006 000
C..3.- .1
C 84. - .1

CIS -
C16.- 5

SERVICE DATA, FIVE TUBE SUPER -HETERODYNE, 1934-1935
All models have automatic volume control of the diode type, controlling the first detector as well

as the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without
a meter of the type to be described. This meter will work on any make or type of A.V.C., provided
care is used. It can not be damaged by improper connection of the leads.

PARTS REQUIRED FOR VACUUM TUBE VOLT METER
1-0 to I or 0 to 1.5 milliainpmeter. 1-2 megohn grid leak.
1 --Bell ringing transformer with secondary of 6-10 volts. 1-10 ohm rheostat.
I --S prong socket. 1-45 volt B battery.
1-551 tube. Clips, Box, Cord, Hookup Wire.

USING VACUUM TUBE VOLT METER
I he cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clip

is connected to the A.V.C. buss in front of the isolating resistor.
Adjust rheostat shunt until meter shows full scale reading.
All balancing is done with maximum peak indicated by the meter swing toward 0. Sensitivity of

various receivers can be checked by the swing of meter from a known station. Short Wave fading
can be seen by tuning in the station with meter connected to set.

REBALANCING
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it.

We do not find one case in one hundred that really should be rebalanced.
INTERMEDIATES

Connect a 175 K.C. oscillator to the first detector grid (No. 57 tube) leaving grid cap in place.
Set dial at 1400 K.C. Hook up vacuum tube volt meter as described and carefully adjust 3 screws on top
of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages. Have all
shields in place. Keep volume control at lowest level.

CONDENSER GANG
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in a

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust
oscillator section of gang until frequency is correct on dial.

If the intermediates are balanced on 175 K.C., the dial will now track within 5 K.C. over the
entire dial.

Adjust first detector section for maximum gain and follow by adjusting band pass trimmers.
Don't bend any condenser plates unless absolutely necessary.
OVERLOADING-OR POOR QUALITY AT LOW VOLUME

The chief cause of this trouble is too long an antenna. A powerful local station will cause the
H. F. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the
set seems to overload and the A.V.C. works too quickly on all stations.

Check the following:
Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage,

high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss for
leakage. After condensers have charged, no leakage should be shown. This must read around 100
megohms to ground.

If slight leakage is observed, disconnect bypass condensers from buss until defective one is found.
Sometimes moisture is found on coil terminals. Scrape this clear.

NOISY OPERATION (Not Static)
A defective tube will cause a sharp 60 cycle R.F. pickup. This is most prominent on low f re-

queni y. Replace with a good tube.
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noise

may enter into the light lines or via the antenna. The only way to check the source is to turn off one
after another all electrical apparatus in the vicinity of the set.

I here is no freak or trick antenna that will eliminate natural static.
GENERAL

All resistors, bypass condensers and filter units are marked.
Voltages are shown at tube socket on diagram.
99 per cent of trouble in a chassis is caused by defective tubm check them carefully.
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GILFILLAN BROS., Inc.

MODEL GTUBE ALL -WAVE SUPERHET 1934-35
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SERVICE DATA (SIX TUBE ALL -WAVE SUPER HETERODYNE 1934-1935)
All models have automatic volume control of the diode type, controlling the first detector as well

as the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without
a meter of the type to be described. This meter will work on any make or type of A.V.C., provide 
care is used. It can not be damaged by improper connection of the leads.

PARTS REQUIRED FOR VACUUM TUBE VOLT METER1-0 to I or 0 to 1.5 milliampmeter. I-2 megohn grid leak.
I-Bell ringing transformer wIth secondary of 6-10 volts. I-10 ohm rheostat.
1-5 prong socket. 1-45 volt B battery.
1-551 tube. Clips. Box, Cord, Hookup Wire.

USING VACUUM TUBE VOLT METER
The cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clip

is connected to the A.V.C. buss in front of the isolating resistor.
Adjust rheostat shunt until meter shows full scale reading.
All balancing is done with maximum peak indicated by the meter swing toward 0. Sensitivity of

various receivers can be checked by the swing of meter from a known station. Short Wave fading
can be seen by tuning in the station with meter connected to set.

REBALANCING
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it.

We do not find one case in one hundred that really should be rebalanced.
INTERMEDIATES

Connect a 2621/2 K. C. oscillator to the first detector grid (No. 2-A 7 tube) leaving grid cap in
place. Set dial at 1400 K.C. Hook up vacuum tube meter as described and carefully adjust 3 screws
on top of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages.
Have all shields in place. Keep volume control at lowest level.

CONDENSER GANG
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in a

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust
oscillator section of gang until frequency is correct on dial.

If the intermediates are balanced on 2621/2 K.C., the dial will now track within 5 K.C. over the
entire dial.

Adjust first detector section for maximum gain and follow by adjusting band pass trimmers.
Don't bend any condenser plates unless absolutely necessary.
OVERLOADING-OR POOR QUALITY AT LOW VOLUME

The chief cause of this trouble is too long an antenna. A powerful local station will cause the
K. F. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the
set seems to overload and the A.V.C. works too quickly on all stations.

Check the following:
Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage,

high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss for
leakage. After condensers have charged, no leakage should be shown. This must read around 100
megohms to ground.

If slight leakage is observed, disconnect bypass condensers from buss until defective one is found.
Sometimes moisture is found on coil terminals. Scrape this clear.

NOISY OPERATION (Not Static)
A defective tube Will cause a sharp 60 cycle R.F. pickup. This is most prominent on low fre-

quency. Replace with a good tube.
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noise

may enter into the light lines or via the antenna. The only way to check the source is to turn off one
after another all electrical apparatus in the vicinity of the set.

There is no freak or trick antenna that will eliminate natural static.
GENERAL

All resistors, bypass condensers and filter units are marked.
Voltages are shown at tube socket on diagram.
99 per cent of trouble in a chassis is caused by defective tubes, check them carefully.
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GILFILLAN BROS., Inc.

8 TUBE ALL -WAVE SUPERHET 1934-35
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SERVICE DATA EIGHT TUBE ALL -WAVE SUPER HETERODYNE 1934-1935)All models have automatic volume control of the diode type, controlling the first detector as wellas the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance withouta meter of the type to be described. This meter will work on any make or type of A.V.C., providedcare is used. It can not be damaged by improper connection of the leads.
PARTS REQUIRED FOR VACUUM TUBE VOLT METER1-0 to 1 or 0 to 1.5 milliampmeter. 1-2 megohn grid leak.1-Bell ringing transformer with secondary of 6-10 volts. 1-10 ohm rheostat.1-5 prong socket. 1-45 volt B battery.1-551 tube. Clips, Box, Cord, Hookup Wire.

USING VACUUM TUBE VOLT METER
he cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clipis connected to the A.V.C. buss in front of the isolating resistor.Adjust rheostat shunt until meter shows full scale reading.All balancing is done with maximum peak indicated by the meter swing toward 0. Sensitivity ofvarious receivers can be checked by the swing of meter from a known station. Short Wave fadingcan be seen by tuning in the station with meter connected to set.

REBALANCING
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it.We do not find one case in one hundred that really should be rebalanced.

INTERMEDIATES
Connect a 262V2 K. C. oscillator to the first detector grid (No. 2-A 7 tube) leaving grid cap inplace. Set dial at 1400 K.C. Hook up vacuum tube meter as described and carefully adjust 3 screwson top of Intermediates for maximum gain (minimum reading of meter). Dont flat top any stages.Have all shields in place. Keep volume control at lowest level.

CONDENSER GANG
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in astation (or use an oscillator) to a known freqUency signal around 1400 K.C. Carefully adjustoscillator section of gang until frequency is correct on dial.
If the intermediates are balanced on 2621, K.C.. the dial will now track within 5 K.C. over theentire dial.

..Adjust first detector section for maximum gain and follow by adjusting band pass trimmers.
Don't bend any condenser plates unless absolutely necessary.
OVERLOADING-OR POOR QUALITY AT LOW VOLUMEThe chief cause of this trouble is too long an antenna. A powerful local station will cause theR. F. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. Iftoo close to a powerful station. installing a switch in the aerial circuit help. this. In rare cases theset seems to overload and the A.V.C. works too quickly on all stations.Check the following:

Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage.high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss forleakage. After condensers have charged, no leakage should be shown. This must read around 100megohms to ground.
If slight leakage is observed, disconnect bypass condensers from buss until defective one is found.Sometimes moisture is found on coil terminals. Scrape this clear.

NOISY OPERATION (Not Static)A defective tube will cause a sharp 60 cycle R.F. pickup. This is most prominent on low fre-quency. Replace with a good tube.
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noisemay enter into the light lines or via the antenna. The only way to check the source is to turn off oneafter another all electrical apparatus in the vicinity of the set.There is no freak or trick antenna that will eliminate natural static.

GENERALAll resistors, bypass condensers and filter units are marked.Voltages are shown at tube socket on diagram.99 per cent of trouble in a chassis is caused by defective tubes, check them carefully.

2A7

S.0 SUP

P.,-,. K
H H

CG
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RI

E c
CI

RESISTORS

GILFILLAN BROS., Inc.
MODEL 32 -35 -41

175 KC 58

81

=C6

ce

3 4
RS

175 KC

z

RI.- 544000" 1 -MATT Cacao..

R2- 50.000'. 1- -
R3.-5,000 ^' .
R4. -100 72

RS. -2 sicciaiin 'I -

R6.-1
R7. - 100,000''
R8. - 300600 V01.0141 CONTROL

R9. -100,000a Y2WAYT CA110011

RIO - WOW' I'S

R0 -WOO` TONE CONTROL

RI2 - 400^ Cimoonn TAPPED AT 40 OHMS

110-120V 3
3

246

."
-. 2A5

n 2
n 00.

1 --AA 10 -' it z
, (,k n

R8

00 R6

CS R7

JP4
T

@
CI6

--CIV C.
416.,_...,3.s...0" ''

C 102
4-100V-vt

-gt

Yuan, Mn,U Co
StvoTcr. Too

0

HOOKy0 FOT PHONOGRAPH

w.GS.. f LECTIttt Co
Plcmuf.

SERVICE DATA (MODEL 32-35-41)
All models have automatic volume control of the diode type, controlling the first detector as well

as the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without
a meter of the type to be described. This meter will work on any make or type of A.V.C., provided
care is used. It can not be damaged by improper connection of the leads.

PARTS REQUIRED FOR VACUUM TUBE VOLT METER
1-0 to I or 0 to 1.5 milliampmeter. megohn grid leak.
I-Bell ringing transformer with secondary of 6-10 volts. 1--10 ohm rheostat.
1-5 prong socket. 1-45 volt B battery.
1-551 tube. Clips, Box, Cord, Hookup Wire.

USING VACUUM TUBE VOLT METER
The cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clip

is connected to the A.V.C. buss in front of the isolating resistor.
Adjust rheostat shunt until meter shows full scale reading.
All balancing is done with maximum peak indicated by the meter swing toward 0. Sensitivity of

various receivers can be checked by the swing of meter from a known station. Short Wave fading
can be seen by tuning in the station with meter connected to set.

REBALANCING
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it.

We do not find one case in one hundred t..at really should be rebalanced.
INTERMEDIATES

Connect a 175 K.C. oscillator to the first detector grid (No. 57 tube) leaving grid cap in place.
Set dial at 1400 K.C. Hook up vacuum tube volt meter as described and carefully adjust 3 screws on top
of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages. Have all
shields in place. Keep volume control at lowest level.

CONDENSER GANG
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in a

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust
oscillator section of gang until frequency is correct on dial.

If the intermediates are balanced on 175 K.C., the dial will now track within 5 K.C. over the
entire dial.

Adjust first detector set ion for maximum gain and follow by adjusting band pass trimmers.
Don't bend any condenser plates unless absolutely necessary.
OVERLOADING-OR POOR QUALITY AT LOW VOLUME

The chief cause of this trouble is too long an antenna. A powerful local station will cause the
K. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the
set seems to overload and the A.V.C. works too quickly on all stations.

Check the following:
Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage,

high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss for
leakage. After condensers have charged, no leakage should be shown. This must read around 100
megohms to ground.

If slight leakage is observed, disconnect bypass condensers from buss until defective one is found.
Sometimes moisture is found on coil terminals. Scrape this clear.

NOISY OPERATION (Not Static)
A defective tube will cause a sharp 60 cycle R.F. pickup. This is most prominent on low fre-

quency. Replace with a good tube.
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noise

may enter into the light lines or via the - itenna. The only way to check the source is to turn off one
after another all electrical apparatus in the vicinity of the set.

here is no freak or trick antenna that will eliminate natural static.
GENERAL

All resistors, bypass condensers and filter units are marked.
Voltages are shown at tube socket on diagram.
99 per cent of trouble in a chassis is caused by deft dive tubes, check them carefully.

J 3 r

CONDENSERS

CI -.000022 MI0 40% MICA

C Z. - .002 - - 3%

C3. .0001 - 0% -

C4.  .0003 - 10%

(S.- .00025 . -

C6. .1 - 400 W V -T ulluLAR

C7.- .03
CS - I - 200 -

C9.-.1
CIO.- .01 - coo

600 -

C12. - .006 600

Cg3. - - 400 -

C14. 
CIS- - 430 -

C16.- 8

57 g, 58

DP DP
_CD

H H

2 AG

SG

p

2A5

80

SG

C,G

51

G

K
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A/117

GA7

GRIGSBY-GRUNOW CO., Inc.

MODELS 44-49-194-440

co.0cHIci:

6F7

RESISTANCE TABLE

S.G G

p

41

-41

K

All readings are taken from designated points to ground except those marked with
an asterisk (5) which are taken to terminal No. 12, with all tubes removed from their
sockets, volume control turned to maximum clockwise position, and the speaker con-
nected in the circuit.

Terminal Resistance
Number In Ohms

1 .34
2 0
3 0
4 150,000

*5 20,982
*6 20,980

1,006
5.22

*7

If Resistance Differs Greatly From Value Shown,
Check the Following

Filament connection and ground connection
Ground connection
Volume control and C-7
C-1 & R-2. Also see terminal No. 2
Pri. of oscillator coil, R-3 and filter choke
R-3 and C-14
Pri. of 1st I. F. trans.

8 Secondary of ant. coil
9 Same as No. 1

10 0 Ground connection
11 405 One-half of hi -voltage secondary
12 Very high C-8, C-9 and filter choke
13 Same as No. 11
14 0 Ground connection
15 .79 Pri. of antenna coil
16 0 Ground connection
17 Same as No. 1
18 Same as No. 2
19 500 R-6 and C-10
20 500,000 R-5 and C-5

*21 980 Filter choke
*22 1,530 Pri. of output trans. and C-6. Also term. No. 21

23 Same as No. 2
24 Same as No. 1
25 1,800 R-7, R-8, C-2 and C-3
26 1,000,000 Secondary of 2nd I. F., R-9 and C-13

*27 701,035 C-4, R-4 and pri. of 2nd I. F. trans.
*28 20,980 R-3 And C-14
*29 1,035 Pri. of 2nd I. F. trans. and filter choke

30 1,527 Sec. of 1st I. F. trans., C-2 and R-7
31 0 C-11, A. C. switch and pri. of power trans.
32 Same as No. 31

Due to manufacturing tolerances on carbon resistors, the values given above may be
expected to differ plus or minus 15 per cent.

COr_i_g_r_mg
no 1011/..A.
C -,0002.5ci-. 01C3-.3-. 00
CS-. 03
C6-. 007
C

RES1STA NC
No. Ox,-, 13.R,- 7300 V.0

R3.-130.000
Ra- 20,000
RI -700000
313 -3130.000

H

6Z5

VALUES
No. Mroa.
cs--6. 0C9 -4.o
C.0-10.0
C  I -.03C .2.-C -03C w-. 23

VALI=
No. 0 Nri.6
R6- SOOR7 -130020- 300
R9-1000,000

06 5! Ft)
-o0 0 0 0.c es' Ooh
Zrz Lc! ul ;;; E
(.) bn

0
>

CNI I (4 041

.2 ci ci ci

.7) NN LAD CD CD UM0.> 00. SOY 00
CNI (NI c001

LL

J*

O. <
.43

0-

0
0

vs

43

O

as

0" E e- I -a 3 = < 3:
13 7)a.0 1.1

ag
20..e.90cg
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GRIGSBY-GRUNOW CO., Inc.

MODEL 66
., taAng ripriarR

/
6-6 -7 G -6A7-5 G -6E7 C7 G -E59 01043

.}----''

67:.ML/ - $o 000 ON,.,, ,
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4,MEG .03 MF
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R
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0,65
al
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Reisr 'ac iz
K12..

$0 11 0

,03MFlone.
R

.___k
.25 MF

BOOSTER SWITCH

IMMIIII

8 MF

25 MF 7 I
to 1.0. 000 OHMS ...--,C la

4C0 24 Cl/.2.5ME c .003 MF
li-

ir4. MALE PLue
INSIDE OF CHASSIS - G -6Y5

-II-

GROUNDED3T:C7 +-4 °6 j aa.
CU" i'
al MF ..
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-

0 A 0 0.4 0
lioT A

3O (2.0,-_ - 6,,-..c 30 :,
.31 ji

FEMALE PLUG
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.02.114a

Nu- .008 MF5
0

S
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cam 305

P

%Y.' P

H

C.G.

V
C.CA

6E7 6A7

0 50

G2 NO °P P KG
co..

CG.
DP G2 Ca SPRAY

-)  K
p

 
.-.: K SHIER,   P

H H
&! P . ,..

H

C H H

6C7 89 G -6Y5

PLATE VOLTS SCREEN VOLTS CATHODE VOLTS GRID VOLTS

Battery )Volts
Terminal ) 

5.5 6.3 7.5 5.5 6.3 7.5 5.5 6.3 7.5 5.5 6.3 7.5

R. F. (G -6E7) 182 217 256 88 99 109 8.0 9.3 12.5 8.0 9.3 12.5

G -6A73 Det. 182 217 256 88 99 109 2.7 3.4 4.2 2.7 3.4 4.2
Osc. 88 99 109 - - - - - . 7.0* 8.0* 5.0*

I. F. (G -6E7) 182 217 256 88 99 109 8.0 9.3 12.5 8.0 9.3 12.5

Audio (G-607) 51 60 61 - - 7.5 9.2 9.5 1.8 2.2 2.3 li

Output (G-8 9) 177 209 248 184 218 257 - - - 23.0 27.0 35.0
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GRIGSBY-GRUNOW CO., Inc.

3 GANG CONDENSER
7

/34

RESISTORS
R -I -100.000 OHMS
0-3 -100.000
R-3 -300,000
O -4 - 1'00,000 CC
R3 - 500,000
0-0 -300,000
R-7 - 300.000

- 066

MODELS 105 SA95 & 520

IA6

Y

34 25 33

CI

CONDENSERS
C-1 -.05 WV.

CO -.1
CM -.01
CS -.03
C-41 -.03
C-7 -.005

C-9-.0005
C$3-.0005
C-11-.00005

9Y -PASS UNIT

O
+
670

I

0
-C
3 If 2.5

LF= I75 KC.

S

7

-0.00

113
0

133

G

I S.G

34
G2 Cl

C4

IA6

H H

25

G3
45

PP

08

TYPE PURPOSE PLATE VOLTS SCREEN VOLTS GRID VOLTS

34

1A6

34

25

33

R.F. Amp.

Modulator

Daoillator

I.F. Amp.
,

2nd Det. &
1st Audio

Output

135

1U
67 5

135

Triode
*70

130

67.5

. 6.7...5

____

67.5

--__

135

-3

-3

Q

-3

-3

-16.5

\,\ck ANT.
WHITE
1

BLACK

VOLUME
CONTROL
& SWITCH

r_,G, ,22 21
2

34 R.F.
AMP.

O

CI

1A6 MOD.
AND OSC.

10

-C.
BATTER'',

12 15

2NDI.F. t4 ° o I

TRANS, Ia 0

l-)

TRANS.

34 I.F. 25 2ND DET.
AMP. & 1ST I.F.

2

33
OUTPUT

-3

17

9
TO

SPEAKER

1r
RED 23

...WHITE 24
BROWN 25

BLUE 26
BLACK 27

wmore RC

WHirc.-C

OE ID

TELIOW-C

C-

YELlow-
YELLOW-R.C.

GLUE -N.0

bt.ur -Ott

E. LAC R

Diagram showing in-
ternal connections
of #11245 Bypass
Condenser Assembly.
Reference numbers
correspond to those
used in the schema-
tic diagram.
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GRIGSBY-GRUNOW CO., Inc.

MODEL 490
6E7 3 GARS COMIDV.SER

6A7S 6E7

8
CA

855

D

CS

Cla

R3

I.F.= 175 KC. C,17t -C

CONDENSERS RESISTORS

C i - .0002S IMO
C 2 - S
C 3 -

C  - 0005
C S -10
CO- - 0005

C- - 03
C-9 - 25
C-10 - 005
C11

C - 03
C -13-S
C .4 -.5

,5 -

CI6 - 8
C17 - 25
C II -.5
C IS- 008
C-20-.008
021-.5

22 -.3
C -
F14-10

- 100.000 OHMS
R F R-2 -100.000

F -250.000
14 -250,000 -TC
R- -250000
R6 -250000

AF R -300.000
A F R-8 200.000 -IC
OF R-9 -500.000

R - ISOA F1
A III- 3600AF.R-I2 - 000 1WIRE V001.1410

0-13 - 03 000
14 14 000 I'

R-43 - SI -

63 - 1WIRE WOURO
4r R 17- 510.000 - - SLOIAR

LINE FILTER

H.P

so
S.0 2

P K

C.

6E7 'GA7

OP OP
-CO

85

320 0C.

C II

R7

SG

CI2

R-9

42

C

-
C-7

R 

R 6

I II 0-12 0-13 R

42

K

6Y5

K

0 0 0

No -10663
8Y -PASS

CONDENSER
ASSEMBLY

BLACK

WHITE

0

5 6
0 (3 7

4 0
03C 0%

6E7 R F
AMPLIFIER

---o 8

30 c- VOLUME j I

6Y5
29 0

o
CONTROL

RECTIFIER 0
O 32

/ e \
No.10729
FILTER

ASSEMBLY

\ /
6A7 -MODULATOR

0 CILLATOR

AMPLIFIER

'13. SUPPLY
POWER UNIT

85-S 2ND DET.
1ST AUDIO OUTPUT

TO
SPEAKER

TO
TONE CONTROL

TO SWITCH

RESISTANCE CHART DIAGRAM.

RED

BLACK

PART #10663 BYPASS
CONDENSER ASSEMBLY

I 1110
.00,T VILLOW

SLACK

.01

1.1.1-12

."
C -9

WO/ 2-9

9RC E D

.10Cr-RK D Mr.

ZS

C-7
HI 02

BROWN

'LUC

C- - E.04 WW1 RED TIM

YELLOW

PART #10637 BYPASS
CON DENSER ASSEMBLY
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GRIGSBY-GRUNOW CO., Inc.

MODELS 380 & 381

t 0
In 0 In
9
o 1----Hi'. ol

ci, `-'f

! .-4, u_ d 0
c. ) z 153

c_.-
. P -,--,

( .
gti" /. ,0
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81 .210..n;
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---

Tube Purpose

H

Tube Type

re,

heater

is

O

0

H Ho

Cathode
to Ground

CO

m

o

a)

Plate
to Ground

bcreen
to Ground

R.F. Amplifier

Detector

Pentode Output

Rectifier

G -58A -S

U -67A -S

G-89

G-84

5.9 A.C.

5.9 A.C.

5.9 A.C.

2.4 A.C.

2.5 D.C.

1.4 D.C.

18.4 D.C.

178 D.C.

80 D.C.

171 D.C.

350 A.C.

18.4 D.C.

183 D.C.

AIM
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GRIGSBY-GRUNOW CO., Inc.

MODELS 461 -463 f4 46C) 67-68 &69

5A SUP.

58

395 GI

C GS

2A7
O.P.RP

K

C.

55

5.G G

K

2A5

80

RESISTANCE
VALUES

ANTENNA COIL
Primary ...22.16 ohm
Secondary

(total) .. 5.38 ohm

R. F. COIL
Primary ..146 ohm
Secondary

(total). 5.15 ohm

OSCILLATOR COIL
Primary ... 2.7 ohm
Secondary ../.13 ohm

1st I. F. TRANS-
FORMER

Primary ....125 ohm
Secondary ..122 ohm

2nd I. F. TRANS-
FORMER

Primary.. 148 ohm
Secondary

Audio ... 69.3 ohm
A.V.C. .. 68.3 ohm

OUTPUT TRANS-
FORMER

Primary ... 500 ohm

FIELD COIL
1070 ohm

HIGH VOLTAGE
SECONDARY

Each Side...360 ohm

jr 0.4,4 ce,00"/3gl
7 Q. 72,97-5

B

8

ase-s 0-55-5

,/7w8 r c/,/
V

ree- v.s 7-4 c -E VALUE 5 Co',voe.v..we-,e 144zae1

e. - raa,..05 AVMS
- /e0,00. s -sea..., 

e- t - 154 000 C

l 5 -550,000 
R. 5
5- 7 -110,000
R. & -500,000 C -R.  - Aro, Oc/1. /0 - /Of
Z. // - /5 00It sI - 300
5- - 9,0002- /I - 0

C -/ -.0001S NE 0
C e - .5
c. - .r
C-4 -.0005
C. e - /0
C. -.0005
C-7 - DC
C- a - . OSC-  - /0
C-10 - *OaC // -.0/C/! -
C. /1 - .0/
C /4-.0/
C- /S - /6C. /6 - e
c- /7 -  as0,8 - SS

C.//

J
e.

C.4 CS
- 04,

WIRING COLOR CODE
With the hope that we shall eventually
following tentative specifications:

Blue-Yellow Tracer
Red
Orange
White
Blue
Black
Green
Brown
IS laces-Rr Tracer
White-Red Tracer
Orange-Black Tracer
Black-Yellow Tracer
Blue-Red Tracer
Yellow
White R.C.
Yellow R.C.

1.,s 1,14

6- 8A 5

have a uniform color code, we are setting up she

- High V. from Rect. (filter input)- BPlus
- Cathodes
- Screen
- Filament
- Filament and Grounds
- Grid Returns
- Cathode Returns- Grid
- Grid (Cond.)
- Suppressor Grid
- Special Plate
- Special Screens
- All Plates
- A.V.C. Circuits
- Special A.V.C. Circuits

Black and Red Twisted - Pilot Lamp
For some time to come there will be cases where substitutions will be made for the purposeof using up inventory. There may also be cases which arise where it will be impossible
to obtain the specific wire when needed, in which case a substitution will be made. In
general, however, the above code will be strictly adhered to.

ALIGNMENT PROCEDURE
1-The receiver must be aligned with volume control in

maximum position.

2-Supply a 175 K.C. signal to the grid of the G -2A7 -S
modulator tube, and adjust the three I.F. tuning con-
densers for maximum sensitivity.

3-Set the gang condenser in minimum capacity position
(all the way out of mesh), supply a 1730 K.C. signal
to the input of the receiver and align the three gang
condenser trimmers for maximum sensitivity.

After the receiver is aligned the sensitivity for 100 milli -

watts output at 30% modulation should be 10 microvolts
or less.

V.
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GRIGSBY-GRUNOW CO., Inc.

MODELS 500-65-59-75-195-560 & 566
ANT.

yONOENSERS RESISTORS

C-1 - .25 INFO.
- .25

C-3 - .25 81, PASS
C11- .25 ASSEM.
CS- .03

- .03
C.? - .03
C-8 - .01
C-9 - .03
C-10- .05
C-11- 10
C-12- 8
C -I3- I

C-11 .00025 
C.I7 -.01
C18 - .003

R.I - 300,000 OHMS
11-2 - ISO
11-3 - 50000
5-9 - 20.000
RS - 20,000
13-4 - 10.000
3-7 - 50,000
0-11 - 300
1911. 1500 WIRE WOUND
R-10 - 500
R-11 - 304000
Its- 304000
1213 -200000
R-14- 20.000
R -IS - 200.000
R-10- 200.000 V. C.

5 - WAVE CHANGE SWITCH

TUBE TYPE PURPOSE SCREEN-D.C. CATHODE-D.C.

6A7 -S
Modulator 210* D.C. 100

2.8
Oscillator 90* D.C.

6F7 -S
1st I.F. 250 D.C. 100

2.8
1st A.F. 60* D.C.

6B7 -S
2nd I.F. 250 D.C. 100 12 0
2nd Det. 0

42 Output 235 D.C. 250 17.0

80 Rectifier 340 A.C.
LINE VOLTAGE -115 VOLTS A. C.
'MEASURED WITH A 600,000 OHM METER.

RESISTANCE CHART
All readings are taken from designated points to ground except those marked with an
asterisk (4) which are taken to terminal No. 25, with all tubes removed from their sockets,
volume control in maximum position and the speaker connected in the circuit.

Terminal
Number

Resistance
In Ohms

If resistance differs greatly from value shown,
check the following

1 27 Primary of antenna coil.
2 120 R-2 and C-1.
3 200,000 Volume Control.
4 Very high C-4, C-10, C-13, C-12 and C-8.

'4 50,980 R-7 and field coll.
'5 20,980 R-5 and field coll.
'6 1,000 Primary of 2nd I. F. Transformer and field coil.

7 500,020 Secondary of 1st I. F. Trans. C-2, R-12 and R-13.
8 Same as No. 2
9 50,120 R-2, R-3 and C-1.

'10 20,980 R-4 and field coil.
'11 Same as No. 5
'12 11,000 Primary of 1st I. F. Transformer, R-6 and field coil.

13 800,003.9 Secondary of ant. coil, C-7 and R-1. Also see terminal No. 7.
14 1,800 R-8, C-9, C-3 and R-9.

115 200,000 R-13.

f16 221,846 R-14, C-15, C-16, 8-15, C-6, C-3, C-9, R-8 and R-9.
17 Same as No. *5
'18 1,026 Primary of 3rd I. F. Transformer and field coll.

19 1,520 Secondary of 2nd I. F. Transformer, R-9, C-9, R-8 and C-3.
20 500 R-10 and C-11.
21 300,000 R-11.

'22 980 Field coil.
'23 1,405 Primary of output transformer and field coll.
'24 .24 Rectifier filament winding.
25 Very high C-12, C-13, C-8 and C-4.
26 490 HI -voltage secondary of power transformer.
27 490 HI -voltage secondary of power transformer.
28 Open Primary of power transformer, C-5 and "On -off" Switch.
29 Open See terminal No. 28.

fThe connections to these two diode plates may be reversed with no effect.

6A7

ca.

6B7

GRIGSBY- GRUNOW CO.
CHICAGO, V.S.A.

8o

6F7

5.G

p

42.

IC
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GULBRANSEN CO.
MODEL 06W
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Type
of

Tube
Function Across

Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate 1

MA

78 R. F. 6.1 182 80 3.0 7.0

77 1st Det.
and Osc.

6.1 178 77 5.(2) 1.3(2)

78 I. F. 6.1 182 80 3.(1) 7.0

85
2nd Det.
1st Audio 6.1 70'3) 1.8(1) 3.5

41 Output 6.1 162 168.5 17. 11.

Non :-Above voltages are at
(1) Cathode to Ground

185 volts input from ' B" Eliminator First set the signal generator at approximately
262 K.C. Connect the antenna lead from the. gener-

(2) Subject to Variation ator to the control grid of the I.F. 78 tube, through
(3) Triode Plate to Cathode as Ci.40i0A4K RC. a .05 mfd. condenser. The ground lead of the gen-

to the the Turn theerator goes ground of receiver.0
r____ (--(-1-; rotor plates of .the tuning condenier completely out

and keep the signal weak enough to prevent A.V.C.

41
MR

i 11

78 \
°!:

(...) 0
. ® DAP a

action. Note from Fig,. 10 Mat the seconil I.F. trans -
former is self tuned and cannot be &busted. Adjust

c.) Va
am frequency of the- signal generator until the out -

44, IN put meter shows maximum output. The intermediate
frequency the is thensetting of generator correct,

PVVrt RE / sr IF CONDENSERS although it may be a very small percentage higher
su SUit D P n p or lower than 262 K.C.

5.c G

P  0 . H * K  Next connect the signal lead f,rom the signal gen-P erator to the grid of the 1st detector tube through aH H  C.H .05 mfd. condenser. Then adjust the two intermedi-
77178 85 41 ate frequency condensers for maximum output.
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U-

GULBRANSEN CO.
MODEL V 7. 2 AUTO SET

STAIT/c.S.WeLP ercr TO ritAIMEA/75

NOM
IX4 d7C1/570P kfr4P/WC-C
fit,

t)f
fit

ALt CONOCV5e.e PAL -
(/ES 'wag oA-444as.
Ovc1.5 mweekw.se AV-

le
144.0.411.

/C4TEO.
4.4.. Itt. C421/0"Se4ef mow

ti AITE/P15/C.1141)/N SZOCK.

410o Y

115 -1 -<-

Type
of

Tube
Function Across

Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

78 R. F. 6.1 182 80 7.0

77 1st Det.
and Osc. 6.1 178 77 5.(2) 1.3(2)

78 I. F. 6.1 182 80 3.(1) 7.0

75
2nd Det.
1st Audio 6.1 70(3) 1.4(1) .35

41 Output 6.1 172.5 176.5 12.5(i) 16.0

84 I Rect. 6.1 205 17.5
per plate

(1) Cathode to Ground
(2) Subject to Variation
(3) Triode Plate to Cathode
(4) Read Across 400 -Ohm Resistor, R13 C.

First set the signal generator at approximately
262 K.C. Connect the antenna lead from the gener-
ator -to the control grid of the. I.F. 78 tube, through
a .05 mfd. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the
rotor plates of the tuning condenser completely out
and-iceep the signal weak enough to prevent A.V.C.
action. Note that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate
frequency setting of the generator is then correct,

S.G. SUP

H

77

H 78
K

OP. OP

K 75
H H

C.

S.G

K rAt

H

K 84

although it may be a very small percentage higher
or lower than 262 K.C.

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. One
of the I.F. condenser screws is reached through the
hole on the top of the 1st I.F. assembly can. The
other I.F. condenser screw is reached from the bot-
tom of the sub -panel through a hole at the bottom
of this assembly.
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6A 7

HALSON RADIO MFG. CO.
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HERBERT H. HORN RADIO MFG. CO.

MODELS 101 B & 102

: 1":0 I sat

-

Tv

 -600
VP -MAN
ID -602 ON Rrielle

-2112 1 0422 MD
2111. 1102.,
211 - aim

r..

JO an.
al
.30

2.11

600..
20.1011

232
022
014
012
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1 vat 11111 - 300

:0111

- WOOD 1

1.12 - OM wet.*
so - 5 1 22.

Cl .20012 011.
011 -
C32 --.m 

____

1 335 a.F. Amp. 228 87 *2.8

2 335 Translator 228 87 *8.

3 327 Oscillator 87 - *.3.5

4 335 Int. Amp. 228 87 *2.8

5 327 Detector (2nd) ) - 0

6 327 1st A.V. *30 - *1.75

7 227 2nd A.F. 240 4 *16.5

8-9 347 Output 2.50 - *18.0

10 280 Rectifier 360 AC - 0

Each
1

11 324 S.W. Detector 260 87 *25

..-9
ThNo aPtsm PAhrgaFtiltt-Aggnov .ransiroirmers. Both the grid

SG

H
6.6

35 P24.

H

27

G

47

80

plate circuits

of each must be tuned sharply to 175 kilocycles. The condenser adjustments are ac-

cessible from tho under side of the chassis, there being two slotted screws nrotrudin2
through the insulated base of ooh intermediate transformer:
A moduiatoo oscillator, accurately calibrated to 175 kilocycles, and an -0-to-15 mil-
liametor is necossary. Connect the output of the oscillator to the control grid cap
of tho translator tube, removing the normal grid load. The ground terminal of the
oscillator must bo connoctod to the ground terminal of the sot. Connect the 0 -to -15

milliaamotor in series with the R.F. cathode resistor and ground, Turn the set on,
adjust the volume control of the sot and the output control of the oscillator until
the oscillator signal is audible in the s )aker.
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Trouble Shooting hints

This receiver has individual osc-
illator trimming circuits for both the
broadcast band and short waves, In
case of poor sensitivity on one band,
it is not necessary to adjust the con
densers on he other. If low volume
occurs, check the speaker field
ing.

tt

4.4
44

44

O

O
I

CAl MT
.044.0

4i

f 00001

0

II

8r.

U 0

2;v2"8"

4)
6 cq

a

a

a x.

5 t

52
Tf... .

r-
ig ci.°

i, 11)0
I

0
(4946 O.

a



426
OFFICIAL RADIO SERVICE MANUAL

Issue Z. Auc. 7,195.1
The folloor, ha...see snide

is cable cola coda.
( Tramsfaa meet lead colony
wads& wiled  )

ger6,44 by RED-ALK

TAN - 6R. YU
ALUE-WH. - -6101-Itift

INSULINE CORP. OF AMERICA

AUXILIARY TUBE TESTER

MODEL AC
25' OR 60'



OFFICIAL RADIO SERVICE MANUAL 427

INSUL:INE CORP. OF AMERICA

SUPER SEVEN
SG

GG

39

LONG -WAVE

rime)

W

37

DP DP
CG

H

85
2.z0 v. D.C.

I 0 V. D.C.

O

1

a

3

(I

%AL

z

li

Sc. G

K

8 ROA D CAST

00001

000fbrib

L911.090

43
220 V. CP,C

I O V. p.c.

F

ati
qi

ol000ci,
000rl

II

..a a



I
D

E
E

os
c.

(0
/.4

0$
/it

ar
om

.o
.-

- '7
-4

,
H
e

01
0(

.C
..

I.F
 =

 I 
3 

Z
 K

C

IF 78

1.
 r

 T
.

In
 K

.G
.

11
1 ex
'

.0
A

 .t

.0
1m

l

2 
".

.!
)

S
E

T
.

A
 .v

. c
.

02
"4

68
7

.0
2N

IC

-
so

e"
ro

od
"

w

4 
00

0

4

A
F

S
ni

t 5
m

4.

4 t
i

O
A

N
il

T
r
o
u
b
l
e
 
S
h
o
o
t
i
n
g
 
H
i
n
t
s

I
f
 
t
h
e
 
v
o
l
u
m
e
 
c
o
n
t
r
o
l
 
i
n
 
t
h
i
s

s
e
t
 
i
s

a
p
p
a
r
e
n
t
l
y
 
n
o
i
s
y
,
 
a
n
d
 
s
h
i
f
t

i
n
g
 
f
r
o
m
 
o
n
e
 
l
e
v
e
l
 
t
o
 
a
n
o
t
h
e
r
 
t
e
s
t

t
h
e

.
0
2

m
f
.
 
c
o
n
d
e
n
s
e
r

i
n

s
e
r
i
e
s

w
i
t
h

t
h
e

p
o
t
e
n
t
i
o
m
e
t
e
r

f
o
r
 
h
i
g
h

l
e
a
k
a
g
e
.

A
l
s
o

t
e
s
t

t
h
e

.
5
 
m
e
g
.

r
e
s
i
s
t
o
r
 
b
e
t
w
e
e
n
 
t
h
i
s
 
c
o
n
d
e
n
s
e
r
 
a
n
d

t
h
e
 
c
a
t
h
o
d
e
 
o
f
 
t
h
e
 
6
B
7
 
t
u
b
e
.

+

3.
5

0 . 4 0

c
i c
e

tn o
c V

ilf
T

C
/4

 O
N

Y
O

t-
 C

O
N

T
.

G

K

SG
s
u
p

H

C
.

G
4

G
A

7
78

6E
57

IT
O

" 
20

 b
v 

A
T

T

68
7

78
6A

7
43

2.
52

5

4 
3

25
Z

5

0 1 m s

A
P

 U
N

A
R

A
D

IO
 F

IV
E

 T
U

B
E

"M
t

S
U

P
E

R
H

E
T

E
R

O
D

Y
N

E

P
A

T
E

- 
si

 L
at

e
1 

'3
3

`,
;,r

1`
`"

4'
1,

0_
55

0,
.,

O
re

A
V

iN
.0

F
. 1

{.
M

O
D

E
L-

, G
N

O
M

E

A
.C

. O
R

 D
.C

.
C

H
E

C
K

 E
D
-a

E
.

O
f $

14
N

E
D

 !C
H

I.
:N

m
A

g/
g.

 9
 it

41
K

64
-

A
P

P
R

O
V

E
D

.-
A

.G
.R

.
C

H
A

S
S

IS
 W

T
..-

 7
I -

D
s.

IN
S

 L
a 

IIS
IE

 C
O

R
P

. O
F

 A
M

E
R

IC
A

.
2.

3-
2r

 P
A

 R
K

 P
LA

C
L

M
IN

. t
01

1i
c 

...
.i.

,a
1,

4



C
O

A
f 

M
O

M
/*

SO
L

 A
 r

ip
,r

/f
A

r

17
1.

;

O
Z

.(
ti

'A
l

E
P
 
T
.

In
K

c.
17

3
c

.1
/.

4

.
sw

-

so
o'

 D
ot

tr
e,

,,,
^^

6~
01

6

43

sr
K

D
O

T

S
O
C
K
i
T

S
P
W
o
l
f
t
v
o

C
4
4

T
O
P

Jm
L

rn
.f.

'J
O

"
4/

at

39
5

G
1 

G
l

C
G

4

6 
A

 7

S
.
G
.
s
u
p

78

K

D
P

C
O

6 
B

7

+
 4e

 1
1-

 il
e4

4-
40

IO
S-

 I
SO

 v
.

A
. C

. O
R

 O
. C

.

-
sw

.r
cr

 O
N

P
O

LO
co

rn
.

5.
G

G

K

71
5.

4

st
m

t
M

at

43
25

Z
5

66
7

I7
04

"
W

A
T

T
1.

+
A

T
4.

3
25

15

0

PI
L

O
T

43
.

L
A

M
',

a 
^m

e

r

1.
F.

=
 1

32
 K

C
.

T
r
o
u
b
l
e
 
S
h
o
o
t
i
n
g
 
H
i
n
t
s

M
o
s
t
 
o
f
 
t
h
e
 
t
r
o
u
b
l
e
s
 
i
n
 
t
h
i
s
 
s
e
t

s
e
e
m
 
t
o
 
c
e
n
t
e
r
 
a
r
o
u
n
d

t
h
e
 
6
B
7

s
e
c
o
n
d

d
e
t
e
c
t
o
r
.

T
h
e
 
v
o
l
t
a
g
e
 
d
i
v
i
d
e
r
 
c
i
r
c
u
i
t

w
h
i
c
h
 
s
u
p
p
l
i
e
s

t
h
e

s
c
r
e
e
n
 
p
o
t
e
n
t
i
a
l

s
h
o
u
l
d
 
b
e
 
c
h
e
c
k
e
d
 
f
i
r
s
t
 
a
n
d
 
t
h
e
 
r
e
s
i
s
-

t
o
r
s
 
c
o
n
n
e
c
t
i
n
g
 
t
o
 
t
h
e

d
i
o
d
e
 
c
i
r
c
u
i
t
,

n
e
x
t
.

I
f
 
m
o
t
o
r
 
-
b
o
a
t
i
n
g
 
i
s
 
e
n
c
o
u
n
t
e
r
e
d

c
h
e
c
k
 
t
h
e
 
b
i
a
s
 
r
e
s
i
s
t
o
r

f
o
r

t
h
e

4
3

t
u
b
e
,



P
LO

Y
E

LL
O

W

(A
ge

s
78

0 4 0

P
LO

K

B
LA

C
K

0

R
E

D

G
R

E
C

O

R
E

P

B
U

C
K

bA
7

 1
15

 K
C

.
Y

E
LL

O
W

0.
F

E
E

E
1

A
k

R
E

D
LA

LK

78 U
I

Y
E

LL
A

N
a

O
la

f.
.0

E
af

00
1,

0

al

O

I
m
f

IF
-

00
05

,A
t

M
O

N
O

.

R
A

D
IO

E
P

A
 A

 V
O

L 
C

O
N

.

I
. 0

0 N

00
1 

af
10

00
A

--
--

11
A

M
A

aa
dW

V
V

A
I

50
00

"
M

U
T

A
A

R
A

P
H

C
O

N
T

R
O

L
25

.0
.

41
4.

"4
40

.1
 n

tif

P
M

O
N

O
P

iC
K

uP
JA

C
K

0

t 0
 m

f
M

I 5
,n

f

P
P

43

A
90

15

C
.%

1-

G
N

D
 *

77
&

78

Ia
n

40
'

-r
0'

C
O

'
7.

0'

ttt
tt 

oa
f

S
W

IT
C

H
 O

N
V

O
L 

LO
N

T

6A
1

85

50
 n

M
f

7"
...

.1
r4

O
fe

t.t
ow

ID
 -

so
 r

nm
t

er
),

B
E

E
N

40
0m

rn
t

S
G

G

43
25

25

85
77

78
 8

A
7

78
43

43

T
U

B
E

 F
IL

A
M

E
N

T
S 2.

5 
Y

..5
41

P
IL

O
T

LA
M

P

T
r
o
u
b
l
e
 
S
h
o
o
t
i
n
g
 
H
i
n
t
s

T
h
e
 
2
3
5
 
o
h
m
 
r
e
s
i
s
t
o
r
 
i
n
 
s
e
r
i
e
s
 
w
i
t
h

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

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

d
e
l
.

T
h
i
s

r
e
s
i
s
t
o
r

s
h
o
u
l
d
 
b
e
 
r
e
p
l
a
c
e
d

w
i
t
h
 
a
n
o
t
h
e
r
 
u
n
i
t
,

p
r
e
f
e
r
a
b
l
y

h
a
v
i
n
g
 
a

h
i
g
h
e
r
 
c
u
r
r
e
n
t
 
r
a
t
i
n
g
.

F
o
r
 
n
o
i
s
y
 
r
e
c
e
p
-

t
i
o
n
 
t
e
s
t
 
t
h
e
 
w
a
v
e
 
c
h
a
n
g
e
 
s
w
i
t
c
h
 
f
o
r
 
c
o
n

t
i
n
u
i
t
y
 
a
n
d

r
e
s
o
l
d
e
r
 
a
l
l
 
c
o
n
n
e
c
t
i
o
n
 
t
o

i
t
s
 
t
e
r
m
i
n
a
l
s
.

U
N

I 
-N

IN
E

.
A

. C
.-

 D
 C

. R
E

C
E

IV
E

R
.

D
A

T
E

- 
A

 P
R

. I
 3

,1
33

3
v4

Z
4W

Z
G

'.2
T

0 
- 

20
00

 M
.

D
R

A
W

N
- 

J.
 G

. L
 .

M
O

D
E

L-
-

U
N

A
-F

ti-
ID

IO
 N

IN
E

C
H

E
C

K
IE

D
^,

 B
.E

.

D
E

S
IG

N
E

D
-.

 F
.H

.S
.

T
A

W
- 

8:
k 

X
 i5

4-
 x

 5
A

P
P

R
O

V
E

D
- 

A
 G

H
.

cv
7r

es
 1

31
 L

13
5.

IN
S

U
LI

N
E

. C
O

R
P

. O
F

 A
M

E
R

IC
A

.
21

14
5 

PA
R

K
 P

L
A

C
E

N
E

W
 Y

O
R

K
, N

 1
 , 

U
.S

 A

ic '4
5

.7
0

S
P

E
A

K
E

R
,

S
O

C
K

E
T

R
E

C
E

P
T

A
C

LE

Z Z m
C

A

>
 z ri

'i

I
T
I

sP
K

 R PL
U

G

r
r
i z



o
n
o 7C

T

12
47

.

43
9A

T
 4

4 
I A

.

A
33

1

C
H

A
S

S
IS

.

A
 2

37
,

A
12

4

A
32

5

A
.1

24

R
.3

2

C
c

E
42

1
6A

7 H
17

. R
 2

45
.

=
A

.3
31

A
33

1

C

6D
6

T
.3

05
A

.

12
.2

51

A
 3

31
.

-1
-.

30
6A

.

R
-1

35

6B
7

A
22

9

-5
II

H
 2

0

A
 3

31
-

's
\

R
24

4

-E
44

8

E
r

"I
" 

A
 3

31
R

 1
35

.
6B

7
6A

7
43

 N
..;

6D
6

25
Z

5.

'N
-R

32
s

A
 1

24
. 2

. G
A

N
G

 V
A

R
. C

O
N

D
.

22
8 

73
0 

M
.M

F
D

.
A

22
9.

 .0
03

 M
F

D
.

A
23

0 
.0

00
35

 M
F

D
.

,A
 3

31
 .1

5.
05

.0
5 

.0
06

 M
F

D
.B

Y
 P

A
S

S
.

A
33

4.
.0

1.
08

 M
F

D
. 2

00
V

.
A

42
4.

 2
4 

m
r 

D
.

A
-2

37
. 

16
 M

.M
F

O
.

43

D
8D

Y
N

A
M

 IC
 S

P
E

A
K

E
R

 5
"

H
 1

7.
 T

P
R

O
N

G
 6

A
7 

S
O

C
K

E
T

.
H

18
. 6

 P
R

O
N

G
 2

S
Z

5 
S

O
C

K
E

T
.

H
 1

9.
 6

. P
R

O
N

G
 6

D
6 

S
O

C
K

E
T

.

H
Z

o 
7.

 P
R

O
N

G
 6

B
7 

S
O

C
K

E
T

.
H

 2
1 

6 
P

R
O

N
G

 4
3 

S
O

C
K

E
T

.
E

 4
48

. P
IL

O
T

 L
IG

H
T

 B
R

'K
T

.

E
 4

21
.5

.W
. S

W
IT

C
H

.

R
13

5.
 2

50
 M

.O
H

M
 V

O
L.

 C
O

N
T

R
O

L.
R

 1
34

. 5
0M

. O
H

M
. T

O
N

E
 C

O
N

T
R

O
L.

R
.2

44
.1

 M
E

G
O

H
M

.

R
24

8.
 S

O
M

. O
H

M
.

R
 2

51
. 5

00
M

. O
H

M
.

R
 2

54
. 2

50
M

. O
H

M
.

R
 3

25
.2

0 
O

H
M

.

Le
J 0 O

A
.4

24

R
32

2.
14

0
O

H
M

S
.

T
30

5A
 1

5T
. I

.F
. A

S
S

E
M

B
LY

.
T

30
6A

 2
N

D
. I

F
. A

S
S

E
M

B
LY

.
7;

43
9A

 A
N

T
. C

O
IL

.
T

44
1 

A
 0

5G
. C

O
IL

. S
.W

.
16

04
-4

50
0M

14
 F

IL
T

E
R

 C
H

O
K

E
U

10
7.

 1
60

 0
1-

10
41

 P
O

W
E

R
 C

O
P

T
24

7.
 S

.W
. R

F



`5
8

`2
4

T
-3

03
1p

f

41
43

*
.0

0t
f

23
0p

p
k2

n

77
5p

pf

A
 z

ir
42

O

N
O

T
E

:
V

ol
ta

ge
s 

sh
ou

ld
 b

e 
m

ea
su

re
d 

w
ith

 v
ol

um
e 

co
nt

ro
l

al
l t

he
 w

ay
 "

O
N

" 
an

d 
th

e 
ra

ng
e 

se
le

ct
or

 in
 p

os
iti

on
 3

 (
br

oa
dc

as
t)

.
U

se
 a

 2
50

 -
vo

lt 
D

. C
. m

et
er

 w
ith

 a
 r

es
is

ta
nc

e 
of

 1
00

0 
oh

m
s

pe
r

vo
lt.

Pl
at

e
Sc

re
en

C
at

ho
de

`4
7 

T
ub

e 
-g

ro
un

d 
to

23
5

24
5

`2
4 

T
ub

e 
-g

ro
un

d
70

40
6

to
(T

ub
e 

ne
xt

 to
 '4

7)
58

 T
ub

e 
-g

ro
un

d 
to

24
0

10
0

3

`2
4 

T
ub

e 
-g

ro
un

d 
to

24
0

40
8

56
 T

ub
e 

-g
ro

un
d 

to
40

0

T
he

 g
ri

d 
of

 th
e 

'4
7 

is
 b

ia
se

d 
th

ro
ug

h 
su

ch
 h

ig
h 

re
si

st
an

ce
s

th
at

 o
nl

y 
an

 in
di

ca
tio

n 
of

 n
eg

at
iv

e 
bi

as
 c

an
 b

e 
re

ad
 w

ith
 a

n
or

di
na

ry
 m

et
er

.

`2
4

45
5 

K
C

.

2 
5)

1f

A
-3

10

O
lia

f

`4
7

.5
 M

E
3M

E
G

4 
L

A
m

PS
.3

.4
3V

. C
O

N
C

.
rr

^i
P

Sh
ou

ld
 th

e 
se

t a
t a

ny
 ti

m
e 

fa
il 

to
 f

un
ct

io
n 

pr
op

er
ly

:
1-

E
xa

m
in

e 
tu

be
s 

to
 b

e 
su

re
 th

ey
 a

re
 a

ll 
pu

sh
ed

 s
ec

ur
el

y 
in

to
th

ei
r 

so
ck

et
s.

2-
B

e 
su

re
 th

e 
'g

ri
d 

ca
ps

 a
re

 a
tta

ch
ed

 to
 th

e
ca

ps
 o

f 
th

e 
58

 a
nd

`2
4 

tu
be

s.

3-
In

sp
ec

t a
nt

en
na

 a
nd

 g
ro

un
d 

le
ad

s 
fo

r 
sh

or
ts

 o
r 

op
en

s.
4-

C
he

ck
 A

. C
. p

lu
g 

an
d 

re
ce

pt
ac

le
 to

 b
e 

su
re

 o
f 

cu
rr

en
t a

t t
he

re
ce

pt
ac

le
 a

nd
 g

oo
d 

co
nt

ac
t t

o 
th

e 
pl

ug
.

5-
H

av
e 

tu
be

s 
ch

ec
ke

d.
M

os
t r

ad
io

 s
to

re
s 

of
fe

r 
th

is
 s

er
vi

ce
gr

at
is

.

6-
D

o 
no

t a
dj

us
t a

ny
 s

cr
ew

 a
dj

us
tm

en
t u

nl
es

s 
th

or
ou

gh
ly

fa
m

ili
ar

 w
ith

 s
up

er
he

te
ro

dy
ne

 c
on

st
ru

ct
io

n.

C
H

A
SS

IS
. 1

47 S 
G S
G

24 58
IA

 I
P'

O rn

C
r 56 B
O



OFFICIAL RADIO SERVICE MANUAL
433

mif I A 246

250,000

ti

etIA331% B )[

INTERNATIONAL RADIO CORP.
MODEL C

6D6 6.14.

270

& Resist.,

z.k.-, k

co ,6
fr4 r. PI

OPERATION No. 1 Adjustment of IF transformers. When adjusting the
IF units the oscillator section (nearest rear of chassis) of the 2 gang variable
condenser must be shorted out. This is easily accomplished by inserting a thin
strip of metal between the plates. Set the test oscillator to 2621/2 kilocycles and
connect its output to the antenna wire of the set. Using a No. 4 fibre spintite
socket wrench adjust the 4 nuts at the ends of the IF units until exact reso-
nance is obtained.

OPERATION No. 2. Adjusting trimmers on 2 gang condenser at 1500 kilo-
cycles. Set the test oscillator to 1500 kilocycles and connect its output to the
antenna wire of the set. If the output of the oscillator is too strong connect
through a very small fixed condenser or place the output wire of the oscillator
near the antenna wire without making any direct connection. Open the vari-
able condenser until maximum signal is indicated by the meter. Then adjust
the trimmer on the antenna section of the condenser until maximum signal
is indicated on the meter.

OPERATION NO, 3. Aligning 2 gang condenser on 1000 kilocycles. Test
oscillator set at 1000 kilocycles and coupled to antenna wire of set. Insert a
thin bakelite, celluloid or mica feeler strip between the plates of the variable
condensers to determine whether the circuits are properly matched. The action
is this-the dielectric constant of the celluloid feeler strip being higher than
that of the air it displaces, results in an increase of capacity. Open the varia-
ble condenser just enough to indicate two or three points below maximum
signal. As the feeler is inserted the meter reading should indicate increasing
signal and then decreasing as the feeler is inserted farther. This procedure
should be followed on both sections.Should the meter fail to show an increase
in signal as the strip is inserted in either section this indicates too great a
capacity for that section. This may be corrected by bending the outside rotor
plates out at the point where they begin to mesh with the stator.

OPERATION No. 4 Aligning 2 gang condenser at 550 kilocycles. Instruc-
tions same as for operation 3 except test oscillator and set tuned at 550 kil-
ocycles.
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OPERATION No. 1 Adjustment of IF transformers. When adjusting the
IF units the oscillator section of the 2 gang variable condenser must be shor-
ted out. This is easily accomplished by inserting a thin strip of metal between
the plates. Set the test oscillator to 262.4 kilocycles and connect its output
to the antenna wire of the set. Using a No. 4 fibre spintite socket wrench ad-
just the 4 nuts at the ends of the IF unit until exact resonsnace is obtained.

OPERATION No. 2. Adjusting trimmers on 2 gang condenser at 1500 kilo-
cycles. Set the test oscillator to 1500 kilocycles and connect its output to the
antenna wire of the set. If the output of the oscillator is too strong connect
through a very small fixed condenser or place the output wire of the oscillator
near the antenna wire without making any direct connection. Open the vari-
able condenser until maximum signal is indicated by the meter.

OPERATION No. 3. Aligning 2 gang condenser on 1000 kilocycles. Test
oscillator set at 1000 kilocycles and coupled to antenna wire of set. Insert a
thin bakelite, celluloid or mica feeler strip between the plates of the variable
condensers to determine whether the circuits are properly matched. The action
is this-the dielectric constant of the celluloid feeler. strip being higher than
that of the air it displaces, results in an increase of capacity. Open the varia-
ble condenser just enough to indicate two or three points below maximum
signal. As the feeler is inserted the meter reading should indicate increasing
signal and then decreasing as the feeler is inserted farther. This procedure
should be followed on both sections.Should the meter fail to show an increase
in signal as the strip is inserted in either section this indicates too great a
capacity for that section. This may be corrected lay bending the outside rotor
plates out at the point where they begin to mesh with the stator.

OPERATION No. 4 Aligning 2 gang condenser at 550 kilocycles. Instruc-
tions same as for operation 3 except test oscillator and set tuned at 550 kil-
ocycles.
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OPERATION NO. 5 Be sure the switch on the rear of the chassis is turned
to the short wave position. Remove short from the oscillator section of the
2 gang condenser and proceed as follows. Turn the small two plate vernier
condenser so that it is only about 1/5 meshed. If the test oscillator is to be
coupled direct to the antenna wire it should be attached close to the chassis.
The coiled up antenna wire acts as an RF choke and high frequency signals
will not go through it. A pin pushed through the insulation of the antenna
wire will allow connection close to the chassis. Set the test oscillator so that
it is radiating a signal on approximately 22 meters and rotate the condenser
gang very slowly until this signal is picked up. Alternately change the setting
of the trimmer on the oscillator section of the 2 gang and retune the 2 gang
until the maximum signal is indicated.

OPERATION No. 6 Turn the switch on the rear of the chassis to the broad-
cast position. Tune in the 1500 kilocycle signal from the broadcast test oscilla-
tor. It will have been noted that there is no trimmer in the customary location
on the antenna section of. the 2 -gang condenser. The trimmer is mounted ex-
ternally near the 2 plate vernier condenser. This trimmer is used only on the
broadcast band, the 2 -plate vernier being in the circuit on the short wave po-
sition. Adjust the broadcast antenna trimmer for maximum signal.

OPERATION No. 7. Turn the switch on the rear of the chassis to the short
wave position. Set the two plate vernier condenser so that it is about 4/5
meshed. Pick up the 45 meter signal from the short wave Jett oscillator. Test
for resonance with the feeler strip as described in operation 3 but do not bend
any plates. If the antenna section of the condenser gang has insufficient capaci-
ty it will be necessary to crowd together two or three turns of wire on the
short wave antenna coil. If too much capacity, they must be spread somewhat.
The short wave antenna coil is the space wound coil on the bottom of the
chassis.
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OPERATION No. 1 Adjustment of IF transformers. When adjusting the
IF units the oscillator section of the 2 gang variable condenser must be shor-
ted out. This is easily accomplished by inserting a thin strip of metal between
the plates. Set the test oscillator to 26212 kilocycles and connect its output
to the antenna wire of the set. Using a No. 4 fibre'spintite socket wrench ad-
just the 4 nuts at the ends of the IF units until exact resonsnace ig obtained.

OPERATION No. 3. Aligning 2 gang condenser on 1000 kilocycles. Test
oscillator set at 1000 kilocycles and coupled to antenna wire of set. Insert a
thin bakelite, celluloid or mica feeler strip between the plates of the variable
condensers to determine whether the circuits are properly matched. The action
is this-the dielectric constant of the celluloid feeler strip being higher than
that of the air it displaces, results in an increase of capacity. Open the varia-
ble condenser just enough to indicate two or three points below maximum
signal. As the feeler is inserted the meter reading should indicate increasing
signal And then decreasing as the feeler is inserted farther. This procedure

-should be followed on both sections.Should the meter fail to show an increase
in signal as the strip is inserted in either section this indicates too great a
capacity for that section. This may be corrected by bending the outside rotor
plates out at the point where they begin to mesh with the stator.

OPERATION No. 4 Aligning 2 gang condenser at 550 kilocycles. Instruc-
tions same As for operation 3 except test oscillator and set tuned at 550 kil-
ocycles.
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OPERATION No. 1 Adjustment of IF transformers. When adjusting the
IF units the oscillator section of the 2 gang variable condenser must be shor-
ted out. This is easily accomplished by inserting a thin strip of metal between
the plates. Set the test oscillator to 2621/2 kilocycles and connect its output
to the antenna Afire of the set.

OPERATION No. 2. Adjusting trimmers on 2 gang condenser at 1500 kilo-
cycles. Set the test oscillator to 1500 kilocycles and connect its output to the
antenna wire of the set. If the output of the oscillator is too strong connect
through a very small fixed condenser or place the output wire of the oscillator
near the antenna wire without making any direct connection. Open the vari-
able condenser until m,aximum signal is indicated by the meter. Then adjust
the trimmer on the antenna section of the condenser until maximum signal
is indicated on the meter.

OPERATION No. 3. Aligning 2 gang condenser on 1000 kilocycles. Test
oscillator set at 1000 kilocycles and coupled to antenna wire of set. Insert a
thin bakelite, celluloid or mica feeler strip between the plates of the variable
condensers to determine whether the circuits are properly matched. The action
is this-the dielectric constant of the celluloid feeler strip being higher than
that of the air it displaces, results in an increase of capacity. Open the varia-
ble condenser just enough to indicate two or three points below maximum
signal. As the feeler is inserted the meter reading should indicate increasing
signal and then decreasing as the feeler is inserted farther. This procedure
should be followed on both sections.Should the meter fail to show an increase
in signal as the strip is inserted in either section this indicates too great a
capacity for that section. This may be corrected by bending the outside rotor
plates out at the point where they begin to mesh with the stator.

OPERATION No. 4 Aligning 2 gang condenser at 550 kilocycles.

When properly adjusted for the broadcast band No Additional Adjust-
ments Are Necessary on the Short Wave Band.
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INTERNATIONAL RADIO CORP.
MODEL J -S

'24

MODE 1...SYSYMESOLS.
A119_3 -GANG COND. k3113 005 MI. R150 TONE CONTROL.
A208 _ 00015 ME k328 06 ME R.207_60 M.OMM I. VAT T
A305 IMF. A404 4 ME R 214_750 M.OHM.
A310 01 ME k515 ADICOND. 12223 5 M.OHM.
k3I2 03 MF A523_11 TUNING UNIT R25I 50M .OHM.
A3I5 001 ME C104 I F COIL R.234_6 MECOHM.
A3I6 °OWE 12-102 VOL.CONTROL R.255 500 14.01-1M.

Should the set fail to function properly:
1. Examine tubes to be sure they are pushed securely into

their sockets.
2. Be sure the three grid clips are attached to the caps of

the 235 and 224 tubes.
3. Inspect antenna for grounds at lead in or at chassis.
4. Check A. C. plug to be sure there is a good contact in

receptacle.
5. Have tubes checked. Most Radio Stores offer this

service gratis.
6. DO NOT ADJUST ANY SCREW ADJUSTMENT

unless thoroughly familiar with superheterodyne construction.
NOTE: Voltages should be measured with volume con-

trol all the way "ON" and the band selector switch at the
"long" wave position using zero to 250 volt D. C. voltmeter
with resistance of 1,000 ohms per volt.

The grid of the Pentode is biased through such high re-
sistance that only an indication of negative bias can be read
with an ordinary high resistance meter.

'4T

C S IS. --I
8236 60 M. OHI.4.
R237_100 M. OHM.
R243_ I MEGOHM.
1230 ANT. COIL.
1231 R F

1232 -0 SC. COIL.
T253 SW COIL.

SG

k

35 t 24

D. S.G

47

80

R:50
ArVv%-

A3I8

A C.

A301 03MF
A 501 _ADJ. COND
R235 _ 500 OHM.
E 436_S.W. SWITCH.
1116 _PWR. TRANS.

o 1/'

N N
PL4

0
1,4

0N

tn
*.zr r-

2
-u

9
0

,.., 2
-Tv

-0 g
g 0
toIv

-2

 1.4
r : 4

6 ,
171, N eN1

0
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A2J =.0 0 01 MF.
A3 = 8MF.
A4 = 4 MF.
Al3 = .0 2 MF.
A16 = 16M.MF.

SG

14

 
01

35 tr. 24

INTERNATIONAL RADIO CORP.

MODELS - K 40 , M , REGA L

'35 A164- '24 A17--, '47

4

2 4'24
X X R26

PILOT

'8

R2

R4

A

t
A3

,1110VAC.

V CND. CHASSIS.--'
KEYTO  SYMBOL S.

Al2 = 2 GANG VAR.COND. All .006 MF.
A24-g24..1MF.-.05 ME

RI 8020 OHM.
R2' 1MEGOHM.
R3- 25M.OHM.
R4.6MEGOHM

0

S.G.

47 80
SELECTIVITY-Trimming Tuning Condenser

If a set lacks selectivity, the trouble is usually too much antenna
input for the location. This can often be corrected by removal
of the ground wire or connecting ground wire to antenna post,
leaving aerial disconnected. If a strong local still interferes-
a short inside aerial should be used.

For proper selectivity, be sure the trimmers on the tuning con-
denser are set so both stages are in perfect resonance. This is
very easily done by tuning a weak station and without moving
the dial, turn the two adjusting screws on the variable con-
denser to point of loudest reception-Do not change bending
of condenser plates.

VOLTAGES

NOTE-Voltages should be measured with volume control all
the way "ON" using a zero to 250 volt D. C. voltmeter with
resistance of 1,000 ohms per volt.

R5 *.5 MEGOHM.
R7  60M.OHM.
R8 " ZOO OHM.
R2610 M.OHM.
T2 ANTENNA COIL.
T3 "R.F.COIL.
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INTERNATIONAL RADIO CORP.
MODEL K60 AUTO SET

6F7 6D6

<1.1,!!!...1°Lultl _L. -z
7 SPKIt

Vslreator G-1007
Cc, A  3 621 /

8.101 o I c. .02

E1111.7o

TG03 -awk
Ilk T104

Ar344

D 14

84

-I el 0

- 8-0 -
8.1es

A443oor\.

Balancing and Aligning

25000 -11: t54

ko

X

Each automobile radio is carefully balanced on accurate oscillators before leaving the factory. If it is
necessary to rebalance because of part changes or other causes a good test oscillator capable of delivering
modulated signals at 2621/2, 1500 and 600 Kc. will be needed. The customary audio out -put meter may
be used IF the out -put of the test oscillator is weak enough to get below the A.V.C. action. Otherwise a
microammeter will be needed to measure the A.V.C. voltage developed. It should be connected from
ground to the junction of two 100M resistors and one condenser in the center bottom of the chassis.

To balance the I.F. circuits, attach the antenna wire to the test oscillator. Short out the oscillator sec-
tion of the tuning condenser in the radio by inserting a thin piece of metal between the plates. Set the
test oscillator to 2621/2 Kc. and adjust the trimmers on the I.F. transformers for maximum output. Go
over all four adjustments

POSITION

R. F. Amplifier

1st Det.-Osc.

I.F. Amplifier

2nd Det.-A.V.C.

Power Amp.

Rectifier

P

G

G.G

SUP

G PG

K

P.S. T.P
T.G

PG

6F7

na DP
at least twice for accuracy. ,CG

P X

TUBE Ef Ek Egg Eg Ep 75
6D6 5.6 2 * 2

3

75 185

6.F7 5.6

5.6

3
Det. *

Osc. -1 75
Det. 185 sG G

Osc. 75 P K

6D6 * 2 75 185 42
75 5.6 0 0 75

42 5.6 15 0 185 175

P k84 5.6 185

f-Filament; k-Cathode; gl-Control Grid; p-Suppressor Grid; g -Screen Grid; p-Plate; *-De- 84
pends on applied signal strength.
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TI8 '35

0 0
OD 0
MO

ir 
MOD ELK S.
(433 5.w we,/
rzoo COIL
TZII 
YLIZ -

Az - 0001MF
A3  01.1F
A13. 02MF
A14- .05M1
A16. 3 GANG SOPER COND.
Alft- 6MF
Alio 3-.1MF 12MF

INTERNATIONAL RADIO CORP.

A23

MODEL K -S

'24 T20 '35 C4 '24

'Z4

x x TA2TrslI,

27

A19

R12

A19
19

RIK

R25

A20

1211

1217

X x
PI LOT

R17 A21'47

R2

R5

I x x

TII

AIU

SWI 1 lOV-AC.

GNU CHA5515--'
MODEL-K"K EY TO SYMBOLS

A20- 4 MF
A2I  003MF
A22. 40-80M MF
A23. .00005 M F
C4  TWIN CHOKE.
CS  R F CHOKE
R2 I MECqHM

The Model "K -S" Receiver is designed for reception of
broadcast stations from 1500 to 550 kilocycles and short wave
stations from 4000 to 1500 kilocycles.

The small knob directly below the tuning knob controls
the band selection switch. For broadcast reception this switch
should be turned to the right; for the reception of short wave
stations to the left.

The set is turned on by turning the lower right-hand knob
to the right.

To increase volume continue rotation of lower right-hand
knob to right. The automatic volume control incorporated in
the circuit limits the output to a certain degree and prevents
blasting on local stations. This may cause a condition where
a powerful local station may have only fair volume with the
control full on, but sound considerably better with equal vol-
ume with the volume control turned back to suitable position.

The knob at the lower left is the tone control. For great-
est bass response, turn to left. For clearest reception of high
notes, turn to right. Adjust to suit.

To turn set off, turn lower right-hand knob to extreme
left.

R4  6MECOHM
P)  500 MoHM.
R11  50m oHM
RI2 - 12M OHM
R17  100M OHM
R Ili  150 OHM
it 19  10 M OHM

CG

37.1,24

-
O ,n4."'

ao

cl)

O

 5
'70

013

E-4

O

0

R 22. 1250 OHM
R 25- 8 M OHM.
R. 2610M.OHM.
T II -POWER TR ANSF412
T IC  ANTENNA COIL
119 - TRAN5LATORCOIL
T20 - 1.F.TRAH5F0 RPM'S?:

27

S.G.

47

Mt CV 0\ cr% r"--

(51 .2
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A-123
A-217
A-220
A-311
A-322
A-323
A-487

0 .=.3 1A 1Z3

INTERNATIONAL RADIO CORP.

AZIT A123

ASH

CliA6818.-\

H1l4

MODEL P
EZO

A 322

O

-\\TD202.7

D Zo3.

T.60 2

6Z3.
KRI

UI05.-,

R 305-

A.323

A523

MODEL -12" SYMBOLS FOR SETS BEARING SERIAL NUMBERS 100,00f AND OVER
2-4SANG VARIABLE CONDENSER
16 MMFD. WIRE WOUND - - -
.Q02 MFb MICA CONDENSER -
.01 MFD BYPASS CONDENSER -
.006 MFD CONDENSER - - -
.05 MFD BYPASS CONDENSER -
FILTER CONDENSER - - - -

5.6. SUP

IC 774.78

A-408 DUAL 5 MFD BYPASS CONDENSER
D-202 SPEAKER CONE - - - - - - -D-203 SPEAKER UNIT - - - - - - -E-441 POWER SWITCH. - - -----
H-114'AUTO PLUG
R-131 VOLUME CONTROL - - - - -R-245 2 MEG. CARBON RESISTOR - -

36 , 3941, 38
5.6

K

Oscillation Control
The circuit arrangement is such that oscillation will occur over aportion of the billing range to provide the greatest possible selectivityand sensitivity. The amount of regeneration or oscillation can becontrolled by proper placing of the short wire attached to the trimmeradjacent to the Antenna Coil on the variable condenser.
By moving this wire closer to the coil more oscillation will occur.If greater stability is desired the wire should be moved away from thecoil. This can be best done by removing the set from the cabinet,although it is possible to reach this wire with a small tool through theantenna compartment at thekrear of the cabinet.

Selectivity

If the set lacks selectivity, the trouble is usually due .to the use of
too long an antenna and by shortening the length of the pick-up wire the
selectivity will be materially improved. Near powerful local stations it
is often necessary to use less than ten feet of antenna to maintain good
selectivity.

For proper selectivity, the trimmers on the tuning condenser must
be set so that both stages are in perfect resonance. This is very easily
done by tuning a weak station and adjusting the two trimmers on the
top of the variable condenser to the point of loudest reception.

Sensitivity

The characteristics of the tubes used are of great importance. A
variation in tube characteristics will result in_a variation in the sensi-tivity of the set. The most critical tube in this respect is the No. 36tube. A weak set can usually be corrected by replacing the No. 36
tube with one selected for high mutual conductance.

E 441.

R-2.18 50M OHM CARBON RESISTOR - -
R-302 1500 OHM WIRE WOUND RESISTOR
R-303 3t0 OHM WIRE WOUND RESISTOR
R-318 150 OHM WIRE WOUND RESISTOR
T-237 ANTENNA COIL ASSEMBLY - - -T-238 R. F. COIL ASSEMBLY - - - -
T-602 FILTER CHOKE
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INTERNATIONAL RADIO CORP.
MODEL T -S

E 45&

T;:07

T206 ?. k k
S L lAsic /24

A101. a -GANG VAR. COND.
A207. .0001 N E
AS10. .01 ME
*404. 41,4F.
A312. .011mr.
A317. ,00614F.
A$0$. .1 mr.
111102. S030 OHM.

S.G

K

35 t 24

OSCILLATION CONTROL:

47

Ra43. 1 MEGOHM.
Ra31. SO m.oHm.
Ra34. M ES° NM.
Ran. .SMSSOHM.
R&36. SO Istow M.
Ra01. 60
Tapir.. RV con..
Taos. ANTINNA COIL.

80

The degree of regeneration or tendency to oscillate can be readily
zontrolled by the position of the red wire found on top of the
chassis between the speaker and the tuning condenser. Should
the set osciallate too readily it may be made more stable by
moving this wire closer to the speaker. Should the set be too
stable, moving this wire closer to the tuning condenser will
produce a tendency to oscillate increasing the gain.

SELECTIVITY:

If a set lacks selectivity, the trouble is usually too much antenna.
This can often be corrected by removal of the ground wire or
connecting ground wire to antenna post, leaving antenna dis-
connected. If a strong local still interferes, a short aerial should
be used.

MODEL.T&.
ASIS. ADJ. CON D.
1434. SHORT WAY[ SWITCH.
T&06. S.W. ANT. COIL.
Ta07. S.W. RF. COIL,
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JENKINS & ADAIR, Inc.

TYPE 3 ELP PORTABLE FILM RECORD AMPLIFIER

INPUT

INPUT

12A

+0
450V.

- TYPE 3 ELP PORTABLE FILM RECORDING AMPLIFIER. -

12A

25.000 OHMS MAX
10 MA

12A 45

45
35 MA. PER TUBE

TYPE 2P PORTABLE FILM RECORDING AMPLIFIER

57 56 45

25,000

450 V.
0

M

II

L
M-50 $y (745

351.4p

10 MA

2MF2

I

GLOW
TUBE

M-50

200
OHMS

MON. _
Ih PHONES
35 MA 3MF.

35 MA. PER TUBE

OUTPUT CIRCUIT 2 ELEMENT GLOW
TUBE WITH TAPPED RETARD FOR.

VOL. INDICATING

V1)

450V.-

12 -A A, 45

GLOW
LAMP

MON
PHONES

58

2

I

50

175,000
OHMS

OUTPUT
CIRCUITCIRCUIT BE -3

56

K

+450V

MON.
PHONES

+ LAMP

AUX.
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SANS CONDEWIER

X \ '58

ANT.

KOLSTER RADIO, Inc.

MODELS K 110-11:2 K 120-122

'58 '58
In OCT.

----a En

S
CA

NY

IC -3

56
No. DET.

tr A V.0 .

IC -4

RADIO

ORONO.

CHOKE
.400 r4F0 C9

OG

=oclos
14GO 0043
MICA NM
C7 2L.,

a
S

S

`,..7c°34",a

ONE
CONTROL
O

56
I rt AUG. PWR.

h CO

O

DIN
FD
3

a
tzgnFol

05000.
05000
CII

20

M"
Cu

rid
V1 V

30000
R IT

0005MFO MICA CIS

'56
osc.

tr,".
CAPACITY COLOR COOE RESISTOR COLOR CODE
CAPACITY
0 404
.0 009

oeM

02

COLOR

art^

,IALuE
500
500

750
3000
5004
13000

BODY
oluwat
G REEN
VIOLET
ORANGE
GREEN

BROWS

TIP
EILKK
OLAcK
GREEN
BLACK
BLACK
BLACK

DOT
D ROWN

BROWN
DROWN
NED
N ED

ORANGE
tspoo RED GREEN craftwee
05500 pm RIO GREEN DIRANDE
103000 B ROWN

S.G. 5155

p

58

K

BLACK /ALLOW

VALUE
LINE,
.5 DEC

BODY
RE0

GREEN

p

TIP
DREW

PILOT LIGHT

0-".
g5:20^0

z0

DOT
YELLOW

100 -120,/OLTS AC.

56

BROWN

'80
BLACK

RECT.

p

F

SHORT WAKE
EFICONNECTION 'CON

SOCKET

6000 6NF0.
ci9 C20

TS0

RIO

6nFo.
czu ,

3000
I -WATT
Ft 17

DIED WITH
BBL- Mu
0-60LOD5-3

5.G.

4'7

OWED WITH

p p

80

Tube
Cathode to

Heater
Volts
D.C.

Cathode or
Filament

to Control
Grid

Volts, D.C.

Cathode or
Filament
to Screen

Grid
Volts, D.C.

Cathode or
Filament
to Plate
Volts
D.C.

Plate
Current

M.A.

Screen Grid
Current

M.A.

Filament
Volts
A.C.

'58 R.F. 3. - .2 72. 205 2.5 .6 2.2

'58
1st Det. 6. - .8 70. 205 1.7 .4 2.2

2.2'56 Osc. 0 -2. - 90 5.

'58 I.F.* 3. - -3. 70. 205 2.5 .8 2.2

'56
2nd Det. 0 -1. - 0 0 - 2.2

'56
1st A.F. 5. _1. 

_5.***
- 95 1.2 - 2.2

'47
2nd A.F. - -2. 210 190 22 6.5 2.2

'80 Rect. (Plate to Plate A.C. Volts 625) 27 each
plate

- 4.7

Remove the '56 oscillator tube and the tube shield and grid clip from the '58 I.F tube.
Couple the output of a modulated oscillatoti to the control grid of this tube and clip the

other oscillator lead to the chassis frame. Do not connect this lead to either of the antenna coil
leads. Set the modulated oscillator to 175 K.C.

Adjust IC -3 and IC -4 to maximum output.
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ANT.

in
G. IC 1

GND.

KOLSTER RADIO, Inc.

MODELS K 130 & 132.
GANG CONDINSTER

1ST OCT.

d 110

1--

GO
Gd

7

'58
IF

LCI

40
44' 1;

ic-Z

0.15IFIX
Ca

d

CHOKE
SOIL

.S135,r7-

T troll
.0005

UER

1.0c1;1TO

47
PWR.0

MIL 47
P MR. 4%

g-41;1

cA

-
Rig

0 A

'56
05C.

/ 0005 FES MICA

O

oON

1

Tc 3,

4006
51515.
C16 10E1

AMIC

01"52.1.1°

CAPACITY COLORCOOE

5.G SUP.

CG

58

PILOT
GHT

N-130 30.60, A -56E00-2.
K .32 25 6041 A 59AoN3-2

IOM

8"'""
1 Mew

100-120VOLT5 AC

56

7.;

GREEN

105v

LEAK

SCREEN,
GN 0.

SNORT WAVE
CONNECTION
SOCKET

i3o4.0..6rwocMCCOUI
1,131,5".8.1,Cr cncry

RECT. 1 AV

MACK
5V

330:g

1
0V

RED 14,2- es.. A.Ao.orys

a

Out
ISV

3AMP .77-71
135 SHIELD

!offal

,7777 05

RESISTOR COLOR CODE
VALUE BODY TIP 50, VAL.. Boot To. Dor
500 GREEN BLACK BROWN 50000 GREEN BLACK ORANGE

3000 ORANGE BLACK RED 15000 VIOLET GREEN ORANGE
5000 GREEN BLACK RED 100050 BROWN Ill ACK YELLOW
10000 BROWN SLACK ORANGE .25 MEG RED GREEN YEI IOW

100001W BROWN BLACK ORANGE 5 MEG GREEN SLACK YELLOW

25000 RED GREEN ORANGE
250001W RED GREEN ORANGE

47 80

Tube
Cathode to

Heater
Volts
D.C.

Cathode or
Filament

to Control
Grid

Volts, D.C.

Cathode or
Filament
to Screen

Grid
Volts, D.C.

Cathode orb
Filament
to Plate
Volts
D.C:

Plate
Current

M.A.

Screen Grid
Current

M.A.

Filament
Volts
A.C.

'58 R.F. 4. - .2 80. 145 3. .7 2.2

'56 Osc. 0 -2. - 90 5.5 - 2.2

'58
1st Det. 7. -4.8 77. 145 1 8 .6 2.2

'58 I.F. 1.5 -5. 95. 180 1.7 1. 2.2

'56
2nd Det. 0 - .2 - 0 0 - 2.2

'56
1st Audio 9.5 -1.*

_9.* n
- 165 2. - 2.2

'47 Power - -4. 235 215 24 S. 2.2

'47 Power -4. 235 215 24 5. 2.2

'80 Rect. (Plate to Plate A.G. Volts 5801 45 each
plate

4.7

A triple grid supet-control type '5b tube in a single sti. ge I.F. amplifier is used. Two I.F.
transformers accurately tuned to 175 K.C. are used in a band-pass arrangement having four
tuned circuits which give a flat top selectivity characteristic and make for ease in tuning. Trans-
mission side bands are not destroyed in such an arrangement. The high frequency tones are
reproduced clearly, resulting in exceptional full range -- quality.
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KOLSTER RADIO, Inc.
MODEL K 165 INTERNATIONAL

58
R.F. 00021 ; I"DFT.

'

m:

7"TC'1O MF.

.0 ME

CAPACITY COLOR CODE

RESISTOR COLOR CODE
VALUE BODY TIP DOT

200 RED BLACK BROWN

300-1W. ORANGE BLACK BROWN

750.2W VIOLET GREEN BROWN

3,000 ORANGE BLACK RED

5,000 GREEN BLACK RED

10,000 BROWN BLACK ORANGE

25,000 IN RED GREEN ORANGE

100.000 BROWN BLACK YELLOW

.25MEG RED GREEN YELLOW

.5 MEG.GREEN BLACK YELLOW

5 MEG. GREEN BLACK GREEN

10.000W56

.00005
OSC.

.01
MF.

100,000s,

ME

WIN .AMA
25,000W 25000.-

I-

0.1

Mr

10,000 -W

1 - Remove tube shield and grid clip from '58 first detector tube.

2 - Couple the output of a signal generator to the control grid of

this tube and clip the return lead to the chassis frame.

3 - Adjust signal generator to 535 kilocycles.

HUD
COIL

4 - Adjust the four I.F. trimmer condensers for maximum deflection of

the output meter connected across the voice coil.

Tube

Cathode
to

Heater
Volts

Volts D.C.

Cathode
or

Filament
to Control

Grid
Volts D.C.

Cathode
or

Filament
to Screen

Grid
Volts D.C.

Cathode
or

Filament
to Plate

Volts D.C.

Plate
Current

M.A.

Screen
Grid

Current
M.A.

Filament
Volts
A.C.

'56 R.F. 2.5 - .4 72. 205 5. 1.2 2.3

'58 1st Det. 3. - .5 18. 205 .7 .2 2.3

'56 Osc. O. - .2 _ 60 5.5 - 2.3

'58 I.F.* 2.5 -2.4 68. 205 5. 1.4 2.3

'56 2nd Det. O. -1. - 0 O. - 2.3

'56 1st A.F. 5. -1.**
_5.***

- 90 1. - 2.3

'47 2nd A.F. - - 210 190 23. 5. 2.3

'80 Rect. (Plate to Plate Volts 6'5) 26.

ea. plate

- 5.
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36

5

47

KOLSTER RADIO, Inc.
MODEL K-175 INTERNATIONAL

r- -7- - 7-- ,.5.AN4 CONDENSER
.01 ME / 38.0 -214.F.

56 t,' / 58 / 58
C.F. .16 1" DE T. / 1.F

.7711-4"10002
505 K.C.

a.c

.1
MF

/

Z,000.ft'
.01 ME a "Jr Jr

.9bos
pq

C

MF. BC

g

3.000

B.0

/
o

56
ost.

1'
sn

2 T
.o

No.

/ 01 a

.1
MF.

105-125 v.
210-250 V
40-60"- SW.

505

56
META ARC.

(T
.0005

MC.

.10 .2.5 ME * .5 MF.

25.000.11.-1W.

6. ME

PROMO.
56 .oz 4/

P1CC-UP I"A.E MF PWR

mow.

yNP

001)
MC.

300A -1M.

80
RECT.

modoo.

J. 6

7
ME

.L 6

INC
750 II
2 W.

1 - Remove tube shield and grid clip from '58 first detector tube.

2 - Couple the output of a signal generator to the control grid
of this tube and clip the return lead to the chassis frame,

3 - Adjust signal generator to 505 kilocycles,

4 - Adjust the four I.F. trimmer condensers for maximum deflection
of the output meter connected across the voice coil.

Tube

Cathode
to

Heater
Volts

Volta D.C.

Cathode

or

Filament
to Control

Grid
Volts D.C.

Cathode
or

Filament
to Screen

Grid
Volts D.C.

Cathode
or

Filament
to Plate

Volts D.C.

Plate
Current
M.A.

Screen
Grid

Current
M.A.

Filament
Volts
A.C.

'56 R. F. 2.5 - .4 72. 205 5. 1.2 2.3

'58 1st Det. 3. - .5 18. 205 .7 .2 2.3

'56 Osc. 0 - .2 - 60 5.5 - 2.3

'58 I.F.* 2.5 -2.4 68. 205 5, 1.4 2,3

'56 2nd Det, 0 -1. - 0 0 - 2.3

'56 1st A.F. 5. -1. **
-5. ***

- 90 1. - 2.3

147 2nd A.F. - - 210 190 23, 5. 2.3

'90 Rect, (Plate to Plate A.C. Volts 625) 26.

ea. plate
- 5.
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MIDWEST RADIO CORP.
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Type
of

Tube

Position
of

Tube

OFFICIAL RADIO SERVICE MANUAL

MONTGOMERY WARD & CO.
MODELS 13,15,16, 16X,182" lex

You ia

PEAK FRIQUENCY

262 IC

76 117";..
0.ANi

224- 464666,66.

VOLTAGES AT SOCKETS
LINE VOLTAGE 115-VOLUME CONTROL AT MAXIMUM

Function Volts

2.25
2.25
2.25
2.25
4.9

Volts

165
166
128
205

Lontrol
Grid

Volts

4.5-5.251"
25
6.5

16. ,2)

1 1 I Varies with freql:, 1.1.0 ;.:,prtinat../. as shown
(1:/ Voltage as mea,, .0 I vo.:1 ,rtec
13) Measured aeroce aa.te

Screen
Volt,

Screen
Current

MA

2.14 6070,.. 747

2071. I /oat___6466A.

Awr O gi,441r
TexvIrenuy 7E/TAaM1

.490.°Z.41-1
CEA/T464" AK'

AVIAA'Y O O O Zef0,q ATE

"7/A04/er- Zeof;2,4i-r-

411691,01,99- 80,47z

Z5Vikerwr

CarboJe

65 .4 2F:"
65 1.5
6012' .05 6 5

225 8 0

- Power Transformer Terminals
euewtorpe

God
Mate est
MA Af A

1.3 2.0
6.1 7 1

.Z.2 23
39
2.7 I

4

r/ .44140V0 SAT

/Nreit"
7-4,4111
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/OS rafis v.
Go Cyr

MONTGOMERY WARD & CO.

MODELS 22;62-080, 62-090, 62-100

90

250

..5,734/c4efi.e.2r2

Trouble Shooting Hints

056

P K

27

SG

24

LIE

go

poow

1-4doeu.
The, following voltages should be obtained on a receiver

operating normally on a line voltage of 110 volts, using a high
resistance volt meter.

8.aoo

If the oscillator fails to work, try
changing tubes and test for open-circuited
coils. For voltage failure test the wet
electrolytic condenser.

. a
CAR-

,

3 5 A
......._AUDIO AMPLIFIER

DETECTOR,

( tiA

"Th

N00
A0

3
a

'PI AL

FREQUENCY

1mTare, FREct
/TRANSFOfRtt

)

/Bo

R.F. 1st Detector and I . F., plate to ground
R.F. 1st Detector and I.F., screen to ground

180 volts
90 "

R.F. and I.F., cathode to ground 4 "

1st Detector, cathode to ground 12 "
Oscillator, plate to ground 90 "

2nd Detector, plate to ground 200 "
2nd Detector, cathode to ground 22 "

'45 plate to filament 250 "
All filaments to, ground 50 "
'45, '27 and '24 filaments 2.2 "
'80 filament 4.5 "

e

2-4°\O C
L RF.

r
Eg 1st.

DETECTOR
dd

FILTER.
CON DKrcsr.

14 MF D,

OSCILLATOR

ANTENNA COI L

171

RECTIFIER.
4

0 80(=

a
4

Voltage Chart
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IC

MONTGOMERY WARD & CO.
MODELS 62-010 -62-020 & 51

F

Z7 45 80

VOLTAGE CHART FOR 6 TUBE MIDGET
No. (62-010)
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4.; .., tn....,_ .,
tr.,

U (-e :-
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0,__,
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..., az!

..-

1 1st r. f. '24 2.05 165 2.6 44 2.1 3.6 1:5 76
2 2nd r. f. '24 2.05 165 2.6 44 2.3 3.8 1.5 76
3 Det. '24 2.0f. 196 *7.0 *26 *0.2 *1.3 *1.1 *70
4 AF '45 2.15 230 45.0 28. 32. 4.0
5 AF '45 2.15 230 45.0 25. 29. 4.0
6 Rect. '80 4.6
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VOLTAGE CHART FOR 8 TUBE CONSOLE
No. (62-020) CHASSIS MODEL No. 51

Reading, Plug in Socket of Set, Tube in Tester
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4 227 Det. 2.09 134 12.2 13.15 .58 .78 .194
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MONTGOMERY WARD & CO.
MODELS 62-41 AND 62-75
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Set the signal generator for 175 K.C. connect the signallead from the signal generator to the grid ofthe 1st detectortube through a .05 mfd. condenser. Turn the tuning con-denser rotor until the plates are completely out. Theground lead from the signal generator goes to the groundlead of the receiver. Then adjust the three intermediate
frequency condensers for maximum output. The 'adjustingscrews for these condensers are reached from the bottomof the chassis.

Next set the signal generator for a signal of exactly1400 K.C. The antenna lead from the signal generator is,in this instance, connected to the antenna lead of the re-ceiver. Set the dial pointer on the 1400 K.C. mark on thedial scale and adjust the three trimmer condensers on thegang tuning condenser for maximum output, adjusting theoscillator trimmer first.
Next set the signal generator for a signal of 600 K.C.and adjust the oscillator 600 K.C. trimmer. The adjustingscrew for this condenser is reached from the top of thechassis and is between the tuning condenser and the coilcans.
A non-metallic screwdriver is necessary for this adjust-ment. Turn the tuning condenser rotor until maximumoutput is obtained. Then turn the rotor slowly back andforth over this setting, at the same time adjusting the

600 K.C. trimmer screw until the highest output is obtained.
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Trouble Shooting Hints

Oscillation in these sets may
be due to mis-alignment or to short-
ed "A" chokes. Low volume may be
due to defective tubes or mis-align-

-ment.

Voltages at Sockets
"B" AND "C," BATTERIES UP TO RATED VOLT-
AGE-FILAMENT CONTROL KNOB SET SO
THAT FILAMENT VOLTAGE IS 2-ANTENNA
LEAD SHORTENED TO GROUND-VOLTAGES
READ FROM NEGATIVE FILAMENT LEG

Tyr,
of

Tube
Function

Across
Pala -

mod

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

'34 R.F. 2.0 125 65 2.88(" 2.3

'34

'30

1st Det. 2.0 130 65 7.50) 1.4

1.(t-41''

2.4

0

.5

41)

1 1

Osc. 2.0 67 4-15(2)

'34 I.F. 2.0

2.0

120 65 2.38°)

'30 2nd Dec. 0 0

'30 1st Audio 2.0 85 7.5(I)

'30 Driver 2.0 125 7.50)

10.'30 Output 2.0 130
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MONTGOMERY WARD & CO.

MODELS 62-43, 62-43X, 62-57, 62-92,62-078
2 y..oNq comck-Nsev
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112-2

-ivvvvv-7000.A.
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As the I.F. stages are self -tuned, no I.F. aligning at the
intermediate frequency of 262 K.C. is required.

Fit -St set the signal generator for a signal of exactly
1400 K.C. Connect the antenna lead from the signal gen
erator to the antenna lead of the receiver and the ground
lead of the signal generator to the ground of the receiver.
Then turn the tuning condenser rotor until the marker is at
1400 K.C. on the dial scale. In order to do -this, it will be
necessary to put the chassis back in the cabinet. Adjust the
two trimmers on the tuning condenser for maximum out-
put adjusting the oscillator trimmer first (section nearest
back of receiver).

Next set the signal generator for a signal of 600 K.C. and
adjust the oscillator 600 K.C. trimmer. This adjusting
screw is between the 1st detector '57 and I.F. '35 sockets
and is reached from the top of the chassis. A non-metallic
screwdriver is necessary for this adjustment. 'corn the
tuning condenser rotor until maximum output is obtained.
Then turn the rotor slowly back and forth over this set-
ting, at the same time adjusting the 600 K.C. trimmer
screw until the highest output is obtained.

Trouble Shooting Hints

Many service calls for
this set are due to failure
of the wave -change switch.
This may be either a poorly
soldered contact which opens
and causes complete failure,
or a poor contact in one
position of the switch which
permits operation on only
one wave band. The remedy
is to resolder all connec-
tions and clean contacts.

F

R- 9

.57

S G

C -G

35

G

47

80

Voltages at Sockets

LINE VOLTAGE 115- VOLUME CONTROL AT
MAXIMUM - ANT. SHORTED TO GND.

Type
of

Tube
Function

Across
Frio-

moot or
floater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

N,,,,,,,,I
Plate
MA

.5

6.2

'57 1st Det. 2.15 225 90 4

3.21"'35 I.F. 2.15 230 90

'57

'47

2nd net. 2.15 170 90 4.3 9...

23.

2.0.
,,,, 1.1,,i,

Audio 2.15 225 240 14(2)

'80 Rect. 4.75 620 volts plate to plate
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AO,: COMA

whir(
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/sr Dor
asc.

00C 6-0041-
re/AMIEW
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MONTGOMERY WARD & CO.

MODELS 62-49,62-68,62-68 X AND 62-88

fIN.2

3/0 0/7-

57

$40-.

ono
280 + 4-

0/7,L41

57

50^

=

4 00/7.

56

rr

.04

46

46

4/7"

1

0 -1
.... ,....-.-r----- I

im410),,,,,

f ---F- -1--I
1/,,--zzA/.6-.9(1.), c_-)Iiie ___I.4

C -4111)r''..

..,.,
A ,-...". .- 0 .Z^. 1,00-.-

77>r4tA/ G 47

9
ZO

9-4,f999,
Comveer .4 To 4 A.vo .4.78, A-0,4. J -44/,,,e .0- s',-..-.4MeR i -- -I

I

--.14-,,,I Irfa. I 7/00.6 r.' I

6.oA/44fer 4'1;4, ,f'16," Cr 6",4,4/o .07;0 foe I LP 0 " Q ,...Q./1L______1., I

06,4z .5-.4."44'.=-82: -...,...i

2f,

5.p. Suit

H

57&58

G

H

56

Gl

G2

H H

46

280

VOLTAGES AT SOCKETS - LINE VOLTAGE 115 - VOLUME CONTROL AT MAXIMUM
NOISE SUPPRESSOR CONTROL AT MAXIMUM

Type
of

Tube

58
57
58
57
56
46
46
46

280

Position
of
'ube

Function "A"
Vo:ts

"li"
Volts

( ontrol
Grid "C"

Volts

1 R. F. 2.25 125 5.0
2 1st Pet. 2.25 125 5.0 (2)
3 I. F. 2.25 125 5 0 (1)
4 A.V.C. 2.25 100 (3) 24.0 (4)
5 2nd Det. 2.25 1.50 12.0
6 Driver 2.25 215 19.0 (5)
7 Power 2.25 320 0
8 Power 2.25 320 0
9 Rect. 4.8

Screen
Volts

12.5
125
125
145

Screen
Current

M A

1.7
.3 (2)

1.7
0

Cathode
Volts

5.0
5.0 (21
5.0

24.0
12.0

Plate
MA

6.0
1.2 (2)
6.0

0
.4

25.0
5.0 (6)
5.0 (6)

41.
Per Plate

(;rid
Test
M A

10.0
2.0

10.0

.5
30.0
13.0
13.0

In order to adjust the
four I.F. trimmer condensers it is necessary to remove the
chassis from the cabinet. The I.F. trimmer adjusting
screws are located on the underside of the chassis sub -
panel and protrude through the porcelain bases of the I.F.
transformer. The intermediate frequency in this chassis is
262 kilocycles. In alignir,,, this receiver a "dummy" 57 tube
(one which has one filament prong removed) should be
inserted in the AVC socket. This will remove any possi-
bility of AVC action. Alignment in this chassis should not
he attempted without any tube in the AV socket as the
lack of the tube capacity in the circuit will cause an in-
correct alignment' to be made. The tube shield should be
in position when making any alignment adjustments.

Trouble Shooting Hints

A loud hum in this set may be
caused by the type 46 tube in the
driver stage. Try switching the
three type 46 tubes for least hum
or replace the driver with a mw
one. Low volume may be due to mis-
alignment, a defective noise sup-
pressor control or to poor grid
connections to the tube caps.
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la% AC

MONTGOMERY WARD & CO.

MODE LS 62-53 , 62-74, 62-74 X AHD 62-71
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IN LATER MODELS RS R/, RHIRK ARE
REPLACED PT ONE WIRE WOUND RED -
Crew UN/7; wirm VALDES AS AXIOM:

RY-KI6-00 4. R/4- 40A.
RE - 9 Sq0 n Rhe- 250.

LINE VOLTAGE 115-ANTENNA LEAD SHORTED TO GROUND-VOLUME CONTROL AT MAXIMUM

For early Models with 2 -section vitreous enamel
resistor.

Type
of

Tube
Function

'58 R.F.

'57 1st Det.

'58 1.F.(2)

'57 A.V.C.

'57 2nd Det.

'47 Audio

'80 Rect.

Across
Filament
or Heater

2.4

Place
to

Cathode

Screen
to

Cathode

282 107

2.4 270

2.4

2.4

282

100

107

90 40

2.4 207 98

2.4 262 280

4.8

'°or later Models with 4 -section armoured wire -
wound resistor.

Grid
to

Cathode

Normal
Plate
M. A.

Plate
to

Cathode

Screen
to

Cathode

Gridt

Cathode

Normal
Plate

M. A.

4( t) 8. 258 106 2.8(1( 8.0

5 .4 250 103 5 .4

411) 8. 258 106 2.8(1) 8.0

9.5 0 103 45 10 0

6 .15 190 101 6 .15

24(3) 31 242 260 1.7(3) 30

30
per plate

34
per plate

57` 58

p. SG

47

P p

C F

80

Trouble Shooting Hints

, dicrophonic howl due to
vibration of the tube elements
and condenser plates is common-
ly reported for this set. The
solution is found in damping
the vibration of the tubes or
switching them around. in se-
vere cases the variable conden-
ser should be mounted on sponge
rubber.
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Set the signal generator for 175 K.C. Connect the signal
lead from the signal generator to the grid of the 1st detector
tube through a .05 mfd. condenser. Turn the tuning con-
denser rotor until the plates are completely out. The
ground lead from the signal generator goes to the ground
lead of the receiver. Then adjust the five intermediate
frequency condensers for maximum output. The adjusting
screws for these condensers are reached from the bottom
of the chassis.

Next set the signal generator for a signal of exactly
1400 K.C. The antenna lead from the signal...generator is,
in this instance, connected to the antenna lead of the re-
ceiver. Set the dial pointer on the 1400 K.C. mark on the
dial scale and adjust the three trimmer condensers on the
gang tuning condenser for maximum output, adjusting the
oscillator trimmer first.

Next set the signal generator for a signal of 600 K.C.
and adjust the oscillator 600 K.C. trimmer. The adjusting
screw for this condenser is reached from the top of the
chassis and is between the tuning condenser and the coil
cans. A non-metallic screwdriver is necessary for this ad-
justment. Turn the tuning condenser rotor until maximum
output is obtained. Then turn the rotor slowly back and
forth over this setting, at the same time adjusting the
600 K.C. trimmer screw until the highest output is obtained.

Trouble Shooting Hints

Excessive hum in this set is common-
ly caused by a short circuit in the field
coil of one of the two speakers. Replace
the defective coil or speaker. Low plate
voltage is usually due to short-circuited
electrolytic condensers.
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SPEAKER

Voltages at Sockets
LINE VOLTAGE 115 -ANTENNA SHORTED TO
GROUND -NOISE SUPPRESSOR AT MAXIMUM

CLOCKWISE POSITION
Tye

of
Tube

Function
Across

Filament
or Heater

Place
to

Cathode

Screen

Cathoode
to

Cathode

N0,71101
Plate

M. A.

58 R.F. 2.4 242 90 4(1) 4

58 1st Det. 2.4 250 86 7(1) 2

56 Osc. 2.4 24

90

0

4(1)

3

8

4

5.7

58 1st I.F. (2) 2.4 252

58 2nd I.F.111 2.4 254 91

56 2nd Det. 2.4 0 0 0

57 1st Audio 2.4 65 55 4(31 .4

57 NoiseSup. 2.4 55 20 3(1) 0

56 2nd Audio 2.4

2.4

255 14(4) 3.3

46 Power 260 260 34 23

82 Rectifier 2.4 880 vo is plate to plate 53
per plate
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MONTGOMERY WARD & CO.

MODELS 62-70, 62-70X , 62-72 , 62-72 X, 62-47, 62-90 ,62-45

Voltages
With line voltage of 115 Volts; wave change switch on

broadcast band; volume control at maximum; no signal
being received; the following voltages (with slight varia-
tions) should be obtained on a 1000 Ohm per volt volt-
meter:

PLATE VOLTAGES
Ground to plate of 57 1st Det. 153
Ground to plate of 58 1st I.F 260
Ground to plate of 58 2nd I.F 260
Ground to plate of 56 2nd Det. 172
Ground to plate of 47 Audio 238
Ground to plate of 56 Oscillator 60

SCREEN VOLTAGES
Ground to screen of 57 1st. Det. 1i3

Trouble Shooting Hints

Low volume in these sets may be due
to open resistors in the plate circuits,
open or shorted by-pass condensers, open
circuits in one or both of the speaker
voice coils or improper phasing of the
speakers. One method of phasing is to
check the polarity of speaker field by
holding a compass.close to them when the
set is turned on. The compass deflection
should be the same.

SG UP

G.G

4,58

G

56

K
p

47

&G.

P p

80

Condenser Alignment
This receiver is aligned on the broadcast band in the

same manner as any of our other superheterodynes previ-
ously described. Turn the wave band changing switch to
the black or broadcast band and align the R.F., oscillator,
and I.F., stages, either on a broadcast signal or an oscilla-
tor as explained in the Blue Service manual insert on
aligning. The 600 kilocycle tracking condenser is located
adjacent to the 56 oscillator tube. It the broadcast circuits
are properly aligned the short wave band circuits auto-
matically are in alignment unless there is a defect in the
short wave section of the R.F. coil or oscillator coil, or
unless one of the oscillator fixed tracking condensers arc
defective. Only one aligning adjustment is provided for
the short wave hand, this is the oscillator tracking con-
denser and is located on the side of the chassis directly
beneath the 600 kilocycle tracking condenser adjustment.
In order to properly adjust the short wave band oscillator
tracking condenser, turn the hand selector switch to the
red band and tune in a short wave station such as a police
broadcast or a broadcasting station of approximately 1500
to 1350 kilocycles and adjust the oscillator tracking con-
denser for maximum speaker volume, at the same time
rocking the tuning dial slowly back and forth across the
signal. In order to make this adjustment it is necessary
to remove the chassis from the cabinet. It is advisable to
use a bakelite or non metallic screw driver when adjusting
these screws.
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Set the signal generator for 175 K.C. Connect the signal

lead from the signal generator to the grid of the 1st detector
tube through a .05 mfd. condenser. Turn the tuning con-
denser rotor until the plates are completely out. The
ground lead from the signal generator goes to the ground
lead of the receiver. Then adjust the four intermediate
frequency condensers for maximum output. The adjusting
screws for these condensers are reached from the bottom
of the chassis.

Next set the signal generator for a signal of exactly
1400 K.C. The antenna lead from the signal generator is,
in this instance, connected to the antenna lead of the re-
ceiver. Set the dial pointer on the 1400 K.C. mark on the
dial scale and adjust the three trimmer condensers on the
gang tuning condenser for maximum output, adjusting the
oscillator trimmer first.

Next set the signal generator for a signal of 600 K.C.
and adjust the oscillator 600 K.C. trimmer. The adjusting
screw for this condenser is reached from the top of the
chassis and is between the I.F. and oscillator coil cans.

A non-metallic screwdriver is necessary for this adjust-
ment. Turn the tuning condensor rotor until maximum
output is obtained. Then turn the rotor slowly back and
forth over this setting, at the same time adjusting the
600 K.C. trimmer screw until the highest output is obtained.

Then set the signal generator again for a signal of 1400
K.C. and check the adjustment of the tuning condenser
trimmers at this frequency for maximum output.
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Trouble Shooting Hints

Open by-pass condensers in the R. F.
and I. F. sections of this set often cause
severe oscillation/ Misalignment of I. F.
tuning circuits is also common.

LINE VOLTAGE, 115 - ANTENNA LEAD
SHORTED TO GROUND

Type
of

Tube
Function

A070.13
Filament
or Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
M.A.

58 R.F. 2.4 275 100 4.2") 5.2

57 1st Det. 2.4 265 99 5.4 .9

8.656 Osc. 2.4 28 0

58 1st I.F. 2.4 275

275

100 4.211 5.2

58 2nd I.F. 2.4 102 3.0

0

3.0(1)

8.5

56 2nd Det. 2.4 0 0

57 1st Audio 2.4 12 102 1.8

47 Output 2.4 265 280 18.5(2) 30.0

80 Rect. 4.9 55.0
per plate
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MODEL G2-80 AND 62-67
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Circuit Description

And Aligning Procedure

The tubes employed are as follows, and are operated at
rated voltages and biases:

R.F 58 Osc. 56
1st Det. 57 2nd Det. 55

I.F 58 Audio - 47
Rectifier 80

The second detector is the new dual diode triode, the
diode portion operating as a detector and providing auto-
matic volume control-acting on the grids of the R.F. and
I.F. stages. The triode portion of this tube is operated as
an individually biased A.F. amplifier.

In aligning, it is first desirable to see that the I.F. trans-
formers are properly set. Both are on top of the base, the
first having two adjustments, the second but one adjust-
ment. The intermediate frequency is 175 N.C. Couple test
oscillator into grid of first detector. Use an output meter.

S W.

X

55

T500,
5

II

O
O

47

0

-LQ-9 9.0

\ \

80

F

8 8

(.,

5.0

s.

47
The tuning condenser may be adjusted for alignment or

"tracking" of the tuned circuits by means of an oscillator
and output meter, also. The oscillator should covet, the
band from 550 to 1500 K.C. The energy from the oscillator
should be coupled weakly into the antenna circuit. The
receiver and oscillator are first tuned to approximately 1500
K.C., and, by watching the output meter the three con-
denser trimmers are adjusted for maximum output. These
three trimmers must then be left untouched for all further
aligning.

The next step is to tune both receiver and oscillator to
some point near 550 K.C. Here the alignment is made by
adjusting the oscillator "pad" condenser for maximum re-
sponse. It may be reached through hole in base between
1st detector and oscillator tubes. If necessary to adjust the
two R.F. condenser sections it may be done by bending the
slotted condenser rotor end plates. If necessary to align
at points other than the ends of the "band" it may be done
by bending portions of these slotted plates. Alignment of
the two ends of the scale .is usually quite sufficient.

IMPORTANT: It is desirable. to move the dial back
and forth across the signal while making the above align-
ments. This is particularly necessary when altering any
capacities connected with the oscillator circuit. Use an
insulated or Bakelite screw driver.

Be certain that good tubes arc used in all sockets.

Trouble Shooting Hints

If the power tube has no plate
voltage, test the .06 mf. condenser
in the tone control. Test the dou-

ble 8 mf. alter conuenser if ex-
cessive hum is encountered. Realign
oscillator in case of low volume.
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MONTGOMERY WARD & CO,
MODEL 62-81

POWER SUPPLY CORD

'--- REGENERATOR

ADJUSTMENTIF SEC BUMMER

111Uf MINIX

Aligning I.F. Condensers. During I.F. alignment, the
oscillator should be rendered inoperative by shorting a
portion of the oscillator coil. Connecting a wire jumper
between the two vertical insulated terminals located near
the base of the oscillator-I.F. assembly beneath the
chassis will accomplish this.

IL SPAR

P K

57

Trouble Shooting Hints

Oscillation can be
caused by the tube shield
over the second detector
tube being loose. The
antenna lead must also
be kept away from the
second detector socket
and oscillator I. F. as-
sembly. Test by-pass
condensers for open cir-
cuit in case of severe
oscillation.

No. 62-81 Chassis - Voltages at Sockets

5.0

47

P P

SO

Line Voltage Volume Control at Maximum

Type
of

Tube

Position
of

Tube
Function "A"

Volts
"B"
Volts

Control
( :rid "C"

Volts

Screen
Grid
Volts

Screen
Grid

Current
Cathode

Volts

Plate
Current

MA

1st Vet. S. Osc. 2.4 230 7 130 ...(E) 7

- --
2 2nd Det. 2.3 40(2) 0 20(3) .2 0 . 7

3 Audio 2.3 220 1:014) 7-10 5.2 26.0

4 Rect. 2.3 16
Per Plate
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General Description and
Aligning Procedure

The tubes employed are as follows, and are operated at
rated voltages and biases:

Oscillator and Mixer 57
Intermediate Frequency 58
Second Detector 55Output 247
Rectifier 280

This receiver employs a combination oscillator and firstdetector, or mixer. The second detector is the new dualdiode -triode, the diode portion acting as detector and pro-viding automatic volume control-acting on the grid of thetype 58 I.F. tube. The triode portion of the second detectoris operated as an individually biased A.F. amplifier.
The first two variable tuned circuits are not electricallycoupled. They are mutually coupled by being placed closetogether and left unshielded. In all other respects the cir-cuits are entirely conventional.
In aligning, it is first desirable to see that the I.F. trans-formers are properly set. The First I.F. transformer is ontop of the base and has two adjustments. The second isinside the base but its single adjustment may be reachedthrough a hole in the rear -center of the base. The inter-mediate frequency is 175 K.C.

Trouble Shooting

If poor volume is encountered
test the continuity of the volume

58

80

841

55

-"'S=AA14 II'
VOL

SS

47

er
er

QJ Q

PAP

The tuning condenser may be adjusted for alignment or"tracking" of the tuned circuits by means of an oscillatorand output meter. The oscillator should cover the bandfrom 550 to 1500 K.C. The energy from the oscillator iscoupled weakly into the antenna circuit-a simple meansbeing to place the oscillator near the antenna wire. The
receiver and oscillator are first tuned to approximately 1500K.C., and by watching the output indicator, the three con-
denser trimmers are adjusted for maximum output. These
three trimmers must then be left untouched for all furtheraligning.

The next step is to tune both receiver and oscillator to
sonic point near 550 K.C. Here the alignment is made by
adjusting the oscillator "pad" condenser for maximum re-sponse. It may he reached through hole in base near thefirst I.F. transformer. If necessary to adjust the two R.F.
condenser sections, it may be done by bending the con-denser end plates. If necessary to align at points otherthan the ends of the "band" it may be done by bending
portions of the slotted end plates of the condenser rotor
sections. Alignment of the two ends of the scale is usuallyquite sufficient.

IMPORTANT: It is desirable to move the dial hack
and forth across the signal while making the above align-ments. This is particularly necessary when altering anycapacities connected with the oscillator circuit. Use an in-
sulated or Bakelite screw driver. No aligning, other thanthe I.F. transformers, is necessary for the short wave band
(75 to 200 meters) as no attempt lips been made to tullemore than the oscillator.

Be certain that a good 57 tithe is used in the first socket.

Hints

control. Also test the wave change
switch contacts.
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Trouble Shooting Hints

YO/CI COn

SGO Breakdown of I. F. transformers due

to crossed leads in the coil .assembly can
be corrected by replacing the defective u-

41 nits or removing the short if the windings
are not burned.

Set the signal generator for 175 K.C. Connect the signal
lead from the signal generator to the grid of the 1st
detector tube through a .05 mfd. condenser. Turn the tuning
condenser rotor until the plates are completely out. The
ground lead from the signal generator goes to the ground
lead of the receiver. Then adjust the four intermediate
frequency condensers for maximum output. The adjusting
screws for these condensers are reached from the bottom
of the chassis.

Next set the signal generator for a signal of exactly
1400 K.C. The antenna lead from the signal generator is,
in this instance, connected to the antenna lead of the re-
ceiver. Keep the signal weak enough to prevent action of
the A.V.C. Set the dial pointer on the 1400 K.C. mark on
the dial scale and adjust the three trimmer condensers on
the gang tuning condenser for maximum output, adjusting
the oscillator trimmer first.

Next set the signal generator for a signal of 600 K.C.
and adjust the oscillator 600 K.C. trimmer. The adjusting
screw for this condenser is reached from the top of the
chassis and is between the I.F. and oscillator coil cans,

A non-metallic screwdriver is necessary tor this adjust-
ment. Turn the tuning condensor rotor until maximum
output is obtained. Then turn the rotor slowly back and
forth over this setting, at the same time adjusting the
600 K.C. trimmer screw until the highest output is obtained.

Then set the signal generator again for a signal of 1400
K.C. and check the adjustment of the tuning condenser
trimmers at this frequency for maximum output.

Voltages at Sockets

INPUT 32 VOLTS-GROUND R.F. GRID

Type
01

Tube
Function

Heater

Plate
to

Cathode

Streets
to

Cathode

90

Grid
to

Cathode

Normal
Plate
MA

'39 R.F. 6.4 190 3.00) 5.0

'36
1st Det.
& Osc. 6.4 170 86 6.5(2) .6

'39 I.F. 6.4 190 90 3.00) 5.0

'36 2nd Det. 6.4 0 0 0 0

0.0'39

41

1st A.F. 6.4

6.4

70

180

90 1.750)

Output 185 14.0 18.0
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Condenser Alignment

The chassis may be aligned either on the oscillator
broadcasting station according to the procedure
the Blue Service Manual insert. The R.F., and
tuning condensers are located on the variable tuning
denser assembly, one in each section. The I.F.
condensers are located on the underside of the chassispanel and protrude through the porcelain bases oftransformer. In order to reach these adjusting
will be necessary to remove the chassis from the
The I.F. trimmers are used to adjust the I.F. transformercircuit to 262 K.C. During all of the alignment
a dummy 57 tube (one which has one filament
moved) should be inserted in the AVC socket.
remove any possibility of AVC action which wouldthe determination of the output very difficult. Alignmentshould never be attempted without any tube insocket as the lack of the tube capacity in the circuit
cause an incorrect alignment to be made. In aligning
intermediate frequency condensers with an oscillator,
signal generator lead should be connected to thethe 58 first detector, and the tube shield should be

lion, and the chassis grounded. The tube shield cover may
be removed to facilitate making the control grid connection.

or a A small battery clip on the signal generator lead makes it
given in more convenient in making this connection. The ground

oscillator lead of the signal generator is connected to the ground post
con- at the back of the chassis.

tuning
sub -

the I.F. " , SOP
screws, it P . e Trouble Shoot:Lutz,

cabinet. H. H

u  P.'
Hints

procedure 58 82prong re- For excessiveThis will
make

GI

p . . G2the AVC p. k

the
IcIlliollandingwill  .  

t4
of tube shields.

the
grid of 56 46
in px s) 1-

No. 62-86 CHASSIS - VOLTAGES
'VOLUME CONTROL AT

AT SOCKETS - LINE VOLTAGE 115
MAXIMUM -"Q" CONTROL AT MAXIMUM

Tube
No.

Type
of

Tube
Function "A"

Volts
"B"
Volts

Control
Grid "C"

Volts

Screen
Grid
Volts

Screen
Grid
MA

Cathode'
Volts

Plate
Current

MA

Grid
Test
MA

1

2

4
5
6
7

8
9

10
11
12

58
58
58
56
56
56
57
57
46
46
46
82

R.F.
1st Det.

I. F.
2nd Det.
1st Audio

Osc.
AVC"9"

Driver
Power
Power
Rect.

2.25
2.25
2.25
2.25
2.25
2.25
2.25
2.25
2.25
2.25
2.25
2.2

140
130
140

110
110
65(4)

120(e)
235
335
335

3.2(1)
7.5
3.2(1)

5.50)
10-23(3)

35(3)
3.5(7)
28(8)
0
0

80
74
80

85
20

.9
5
.9

0
0

3.2
7.5
3.2

0
0

35(5)
3.5(7)

3.6
2.0
3.6

4.2
3.4

0
0

26.0
5.5(9)
5.5(9)

51
Per Plate

7.6
2.3
7.6

8.6

0
0

28
13
13
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Voltages at Sockets
LINE VOLTAGE, 115

ANTENNA SHORTED TO GROUND

TYr
Tube°

Function
Across
Fila.

Heater.rCac:h.

Platet Screen

Cactli.

Control
Grid

Cat(th.

Sup-
pressor

Gerldtht.c.

Normal

M
Plate

58 R. F. 2.5 116 122 4.5 (1) 7.5

58

56

1st Det. 2.5 112 112 13.0 (2) 2.2

Osc. 2.5 122 0 5.0

8.058 1st I. F. 2.5 400 120 4.5 (1) 13

58

56

2nd I. F.

A.V.C.Rect.

2.5 400 120 4.5 (1) 13 8.0

2.5 0 0

56 A.V.C.Ampl. 2.5 60 (3) 17.0 (4) 0

55

45

2nd Det. 2.5 160 (5) 13.0 (6) 5

Power 2.5 330 75.- 30

.5

60
,der that.

45 Bias. Rect. 2.5 105

82 Rectifier 2.5 1040 Volts A.C. P1. to PI.

UP

Replacing Power Transformer
When installing the 16 lead transformer in the original

models of receivers the two windings A and C must be con-
nected in parallel - see Fig. 1 in this supplement and Fig.
1 in the original service manual. These two secondaries must
be so connected that the windings will be in the same direction.

Winding A has heavy leads about 4" long, one white and
one black. Winding C has three leads, a white center tap
lead about 11" long which should be grounded and two end
leads about 7" long. The latter two leads may either be blue
or brown as transformers with both colors have been sup-
plied.

Paralleling the two windings can be done correctly by con-
necting together one end of each winding and lightly touch-
ing together the other ends while the primary is connected
to the AC source. If the polarity is correct, there will be
no sparking and the leads may be soldered together.
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/ 34
WT. OCT.

-cia

I.F.= 175 KC.
Note: Circuit elements
enclosed in dotted cir-
cles do not exist as dis-
tinct units but occur as
a result of the mutual
position of other cir-
cuit elements or their
parts.

34

O

a

 V

CO3,

R,

Fb4.c
Tsams

to Ap REGULATOR TUBE

30

Antenna Shorted to Ground
Batteries Up to Rated Voltages. See Fig. 1

Voltages Read From Negative Filament Terminal

Type
of

Wm
Function, A..'ress

.`"°"'"
Plate

to
Cathode

Screen
to

Cathode

Grid

Cattle
Normal

ltf' .17';

34 R.F. 2.0 135 65 3.0(1) 2.6

34 1st Det. 2.0 135 65 4.5(1) 2.5

30 Osc. 2.0 90 2-4(2) 3.3

3.034 I.F. 2.0 135 90 4.5(1)

30 2nd Det. 2.0

30 1st Audio 2.0 90 9.0(3) .45

30 2nd Audio 2.0 130 9.0(4) 3.4

30 Output ?.0 135 10.5 2.5

Trouble Shooting Hints

Oscillation in these sets is often
caused by poor ground contact on the tu-
ning condenser: Also check the "A" line
chokes in case of oscillation, for short
circuit. Distorted signals are usually
caused by defective tubes. Replace the
regulator tube.

1 ,
C-I&5,t e+90% A -C+13- a+issv. C -10.5v.

61.919.9M9/1UL

30oirrpwr 30
"00..,0120(.3000Q_Q_O,
6

lS \/sAiL4iti-

CI

Misalignment or mistracking of condensers generally
manifests itself in broad tuning and lack of volume at
portions or all of the broadcast band. The receivers are
all properly aligned at the factory with precision instru-
ments and realignment should not be attempted unless
all other possible causes of the faulty operation have
first been investigated and unless the service technician
has the proper equipment. A signal generator that will
provide an accurately calibrated signal of 175 K. C. and
accurately calibrated signals over the broadcast band,
and an output indicating meter are desirable. The pro-
cedure is as follows:

Set the signal generator for 175 K. C. Connect the
signal lead from the signal generator to the grid of the
1st detector tube through a .05 mfd. condenser. Turn the
tuning condenser rotor until the plates are completely
3ut. The ground lead from the signal generator goes to
the ground lead of the receiver. Then adjust the four in-
termediate frequency condensers for maximum output.
The adjusting screws for these condensers are reached
from the bottom of the chassis.

Next set the signal generator for a signal of exactly
1400 K. C. The antenna lead from the signal generator
is, in this instance, connected to the antenna lead of the
receiver. Set the dial pointer on the 1400 K. C. mark on
the dial scale and adjust the three trimmer condensers on
the gang tuning condenser for maximum output, adjust-
ing the oscillator trimmer first.

V III - El
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Voltages at Sockets
Input 32 Volts

Antenna Shorted to Ground

Type
of

Tub*
Function

A.
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Platt
M. A.

6D6 R.F. 6.4 190 96 3.00) 7.5

6C6 lstDet. & Osc. 6.4 185 91 7.0(2) 1.60)

6D6 I.F. 6.4 190 96 3.0(1) 7.5

37 2nd Det. 6.4 0 0 0

5.06D6 1st A.F. 6.4 170 94 4.80)

41 Output 6.4 175 177 14.0 118.0

Trouble SL.Joting Hints

Noisy operation in this set may
be due to the 32 volt generating
plant which should be cleaned up and
tightened. It may also be due to
the "B" voltage unit. In this case
check the brush contacts and con-
necions to the field coil.

As the I. F. stages are fixed tuned, no I. F. alignmentat the intermediate frequency of 175 K. C. is required.First set the signal generator for a signal of exactly
1400 K. C: Connect the antenna lead from the signalgenerator to the antenna lead of the receiver, and theground lead from the signal generator to the ground leadof the receiver. Set the dial pointer on the 1400 K. C.mark on the dial scale and adiust the three trimmer con-densers on the gang tuning condenser for maximum out-
put, adjusting the oscillator trimmer first.

The tuning condensers are all adjusted at the factory
for the correct relative capacity between the oscillator
section and the other two sections. As a rule no adjust-ment other than at 1400 K. C., as mentioned above, isrequired. If, after the receiver has been aligned at 1400K. C., the sensitivity is still low at some portion of theband, adjust the signal generator to that setting and
tune for maximum output with the station selector knobof the receiver. Then, without readjusting the trimmers,bend the slotted rotor plates on the front two sectionsof the gang to obtain maximum output. Care should betaken not to bend these plates too far in an inward
direction as the condenser may short as a result.
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Oscillation
One of the most common causes of oscillation in this chassis as well as

in any of our other receivers, is open by-pass condensers. The open coil.
denser can readily be located by allowing the receiver to oscillate and at
the same time clipping a condenser of 1 microfarad or larger across each
of the by-pass condensers in turn in the receiver. When the defective
condenser is located, oscillation will immediately cease. Coupling between
the R. F. or I. F. grill and plate leads may cause trouble and these leads
should be separated and pushed close to the chassis.

Distortion
Distorted reproduction may be brought about by defective tubes and

these should be checked first. An inoperative 46 output tube will espe-
cially cause distortion. Leaky or open by-pass condensers are also a cause.
The connections to the voice coil of one speaker being reversed will cause
a very noticeable distortion, and these should be checked at the terminal
strip. Open field windings in either speaker will allow the receiver to con-
tinue operation but at reduced volume and with some distortion. At low
volume, distortion may be caused by the tone control rheostat having a
resistance higher than the normal value of 50,000 ohms. Other resistors
which will bring about distortion if they are high in value are the 20,000
ohm second detector bias resistor and the 7,000 ohm resistor in the voltage
dividing circuit which provides grid bias for the AVC tube. In case of
distortion at low volume, these resistors should be checked with an ohm-
meter and replaced if not within normal 10% plus or minus.

GI

46 P G2

p

80

Excessive Hum
Excessive bum may be brought about by an open filter condenser or by

an open circuit in one-half of the 280 plate winding of the power trans-
former. A heater to cathode short in the 56 or 58 tubes will cause hum
to he higher than normal and new tubes should be tried in any case of
excessive hum. Certain 46 tubes, when used in the driver stage, will
produce a hum much greater than normal and, the tube in this socket
should be interchanged with the other two 46 tubes in the receiver. Short
circuits in the filter choke or 1,650 ohm speaker field will cause the
receiver to hum as will various shorts, open or grounds in different points
of the chassis.

Trouble Shooting Hints

Electrolytic condensers seem to cause
most of the service calls for this set.
Ihe 8 mf. condenser C 22 and the .04 coup-
ling condenser C18 are the worst offenders.
In dual speaker models the resistors R13
and R14 sometimes become open -circuited
and must be replaced.

VOLTAGES AT SOCKETS-
Type

of Function Grid "C" Screen
Position Control Screen

Current Cathode
Plate Grid

Teat
Tube Tube Volta Volts Volta Volta MA Volta Current

MA MA

58 1 R.F. 2.35 125 .3(t) 125 1.3 5.0 5.6 9.6
58 2 1st Det. 2.35 115 5.0(5 115 .6 10.0 2.9 3.5
58 3 I.F. ' 2.35 125 .3(t) 125 1.3 5.0 5.6 9.6
56 4 2nd Det. 2.30 120 12.0 12.0 .6 .6
46 5 Driver 2.25 215 18.0(5) 18.0 21.0
56 6 Osc. 2.30 130 7-15(4) 0(4) 3.7 3.8
56 7 AVC 2.25 60(9 2.0(5) 85.0 0 .0
46 8 Class 13 2.25 310 0 6.0(7) 13.0
46 9 Class If 2.25 310 0 6.0(7) 13.0

280 10 Rect. 4.2 41
Per Plate
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As the I.F. stages are self -tuned, no I.F. aligning at the
intermediate frequency of 262 K.C. is required.

First set the signal generator for a signal of exactly
1400 K.C. Connect the antenna lead from the signal gen-
erator to the antenna lead of the receiver and the ground
lead of the signal generator to the ground of the receiver.
Then turn the tuning condenser rotor until the marker is
at 1400 K.C. on the dial scale. In order to do this, it will
be necessary to put the chassis back in the cabinet. Adjust
the two trimmers on the tuning condenser for maximum
output adjusting the oscillator trimmer first.

Next set the signal generator for a signal of 600 K.C.
and adjust the oscillator 600 K.C. trimmer. This adjusting
screw will be seen on the back panel of the chassis.
A non-metallic screwdriver is necessary for this adjust-
ment. Turn the tuning condenser rotor until maximum
output is obtained. Then turn the rotor slowly back and
forth over this setting, at the same time adjusting the
600 K.C. trimmer screw until the highest output is ob-
tained.

VVVVV-
60 000

S.G 5U5
S

P K

H
G.G

77 & 78

s.G G

H H

43

OUTPUT

.11--thst.o czccr

BEN

2525

Trouble Shooting Hints

Hum may be caused by defective 43 or
25Z5 or open filter condensers. Oscilla-
tion may be due to defective tubed, tube
shields or caps being off or open by-pass
condensers. Oscillation ma.y also be
caused by poor connections to the chassis.

Antenna lead connected to ground lead (not external ground). -Volume Control at Maximum.
CAUTION -Do not put chassis on any grounded surface or let chassis touch any ground.

A.C.
Line Voltage -115

Use High Resistance A.C. Me er, Rectifier Type,
for Heater Voltage Measurements

Type

Tubeof
Function

77 1st Det. Osc.

78 I.F.

77 2nd Det.
43 Output

25Z5 Rect.

Across
Heater

5.8

5.8

5.8

24.

24.

Plate
to

Cathode

Screen
to

Cathode

106

108

65(2)

95
1101(5)
155f

106

108

104

110

Grid
to

Cathode

5.2

3.0(1)

6.0(3)

18.0(4)

Normal
Plate

M. A.

.8

7.4

.14

22.0
84.0

Total

D.C.
Line Voltage -110

Use High Resistance D.C. Meter for Heater Voltage
Measurements

Across
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.

5.6 87 87 4.3 .6

5.6 88 88 2.4(1) 6.0

5.6 58 (2 ) 82 5.0(e) .11

23.0 80 90 15.0(4) 17.0

23.0
5.0/ (5)
6.0 f

74.0
Total
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MONTGOMERY WARD & CO..

MODELS- 62-97, 62-99, 62-97X, AND 62-99X

55 L-5 L-(..

C-4 c>1
C>

C-

' L-7 L-8 55

"---°
q5T

2

R-9

50 Ma:'
I-1 al

R.-16

I.F.-2G2 KC.

T-1

SUP.

58

K

2A 5

p

56

IC

L-9 c%'

280

0 8"F
450v C 21A

"12

c-7
R-2

§z 250 Mn

2R-1

2C'12
C12 -

250
MMF

R-3

a
2

-20

0.1

80

Alignment

0.5. 05

C.

55

F
= 3001 C-218

An accurately calibrated signal generator is necessary for the proper
alignment of the R. F. and I. F. circuits. This generator must produce an
I. F. signal at 262 K. C. as well as R. F. signals throughout the broadcast
band of 540 to 1500 K. C. An output meter for determining the maximum
output of the receiver is also essential.

The necessity for realignment of the R. F. or I. F. circuits will be indi
cated by poor sensitivity and selectivity but realignment should not be
attempted until all other possible causes for the same condition such as
defective tubes, poor antenna installation, shielded location or low line
voltage have been checked and eliminated.

Aligning Intermediate Condensers-It is essential that the I. F. stages
be correctly tuned for maximum deflection upon the output meter before
the R. F. and Oscillator Circuits can be aligned. Connect the signal lead
from the signal generator to the control grid contact of the first detector
tube. The ground lead from the signal generator is connected to the
ground post on the rear of the chassis. Place the signal generator in opera-
tion at 262 K. C. and attenuate its output until as low a signal as will
give satisfactory deflection on the output meter is obtained. It is impor-
tant that the signal be maintained at a low value in order to prevent any
action of the Automatic Volume Control. The manual Volume Control
should be set at maximum during alignment.

8 10

R-5

T- 2

Line Voltage 115-Volume Control at Maximum

2
12t t

g
Function

,

aZ
> -6

>

.7,

CS

7.>
T
c'F),

t
g
L2

.E'

d
'>t

it t12. tt
t" (.5P ,:q> 3's ,T.. a

56 1 Osc. 2.3 110 15-30(') ... 3-3 4(') 0
58 2 R. F. 2.3 260 2.0(2) 90(s) 1.2 4.8 0
58 3 1st Det. 2.3 260 2.0(2) 90(2) 1.3 5.4 0
58 4 I. F. 2.3 260 2.0(') 90(2) 1.2 4.6 0
55 5 2nd Det. 2.3 Diode 1.0

AVC-lst Diode 2-3
Audio Triode 135 2.0(2) 4.6 12

2A5 6 Power 2.3 255 3.0(9 260 . ... ..
'Per

0
80 7 Rectifier 4.8 . 26

Plate

Trouble Shooting Hints

Condenser break -down in the filter
circuit and defective AVC action seem to
be the most common service calls on these
sets. Condenser C21A and condenser C2C
should be tested when the plates of the
type 80 rectifier become red-hot. Resist-
ors R1 and R2 should be tested in case of
motor -boating or eratic volume.
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MONTGOMERY WARD & CO.
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.01Tr
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77

o
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SUP.
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/4000-304 44

42ec7. 4,1 77 78 77
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-fe,000 Rj
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CHOKE

%
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25Cs
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43
H H

O

NO7r
4zzee"..sarae PXt/er /N ON15

CONDENSER 1444Ges
Niavar4010-5:0NZCSS onvER-
w/senvatilrEV.
ALL CONAWseRs WITH

.4571-,P/S,4,5 (A9 /N .BL PCS
4ZZ GROUND AkinfirOZS

(1) REFfIr To 06453/5
GPovND

2//
60,000

OUTPUT

47

C/4

f.0 ezecr
D2

K

pD 2 25Z5

Antenna lead connected to ground lead (not external ground). -Volume Control at 'Maximum.
CAUTION -Do not put chassis on any grounded surface or let chassis touch any ground.

A.C.
Line Voltage -115

Use High Resistance A.C. Meter, Rectifier
for Heater Voltage Measurements

Plate Screen Grid
:o to to

Cathode Cathode Cathode

Type

Tubeo

77

78

77

43

25Z5

Function

1st Det. Osc.

I.F.

2nd Det.

Output

Rect.

Across
Heater

5.8

5.8

5.8

24.

24.

106

108

65(2)

95
1101(5)
155f

106

108

104

no

5.2

3.0(i)

6.0(3)

18.0(41

As the I.F. stages are self -tuned, no I.F. aligning ac the
intermediate frequency of 262 K.C. is required.

First set the signal generator for a signal of exactly
1400 K.C. Connect the antenna lead from the signal gen-
erator to the antenna lead of the receiver and the ground
lead of the signal generator to the ground of the receiver.
Then turn. th,e tuning condenser rotor until the marker is
at 1400 K.C. on the dial scale. In order ft Will
be necessary to put the chassis back in the cabinet. Adjust
the two trimmers on the tuning condenser for maximum
output adjusting the oscillator trimmer first.

Next set the signal generator for a signal of 600 K.C.
and adjust the oscillator 600 K.C. trimmer. This adjusting
.crew will he seen on the back panel. of the chassis.
A non-metallic screwdriver is necessary for this adjust-
ment. Turn the tuning condenser rotor until maximum
output is obtained. Then turn the rotor slowly back and
forth over this setting, 'at the 'same time adjusting the
600 K.e. trimmer screw until the highest output is ob-
tained.

Type,

Normal
Plate

M. A.

.8

7.4,

.14

22.0
84.0

Total

D.C.
Line Voltage -110

Use High Resistance D.C. Meter for Heater Voltage
Measurements

Plate Screen Grid Normal
to to to Plate

Cathode Cathode Cathode M. A.
Across
Heater

5.6

5.6

5.6

23.0

23.0

87

88

58(2)

87 4.3 .6

88 2.4(1) 6.0

82 5.0(e) .11

80
5.01(5)
6.0c

90 15.0(i)

'77

:se orr-osc

43

'78 25Z50
I F two (JET arcs

Trouble Shooting Hints

R

17.0
74.0
Total_

Accidental shorting of the chassis

to ground in these sets results in a

burned out volume control and in some
cases renders the 25Z5 inoperative. If

line fuses blow, check the condenser
'l2 across the power circuit.
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K 56
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Alignment
An accurately calibrated signal generator is necessary for the proper

alignment of the R. F. and I. F. circuits. This generator must produce an
I. F. signal at 262 K. C. as well as R. F. signals throughout the broadcast
band of 540 to 1500 K. C. An output meter for determining the maximum
output of the receiver is also essential.

The necessity for realignment of the R. F. or I. F. circuits will usually
be indicated by poor sensitivity and selectivity, but realignment should
not be attempted until all other possible causes for the same condition,
such as defective tubes, poor antenna installation, shielded location or
low line voltage have been checked and eliminated as contributing causes.

During the following alignment procedure the 56 AVC Tube should
be replaced with a dummy tube (one from which one filament prong has
been cut). This will prevent'any possibility of AVC action which would
make it difficult to determine the exact point of the output peak when
adjusting the trimmer.condensers. The signal applied to the receiver dur-
ing alignment should be maintained at as low a value as will give an in-
dication on the output meter sufficient to insure accurate adjustment of
the trimmer condensers.

Aligning Intermediate Condensers -It is essential that the I. F. stages
be correctly tuned for maximum deflection upon the output meter before
the R. F. and oscillator circuits can be aligned.

Remove the 56 oscillator tube and connect the signal lead from the
signal generator to the tontrol grid contact of the first detector tube.
The ground lead from the signal generator is connected to the ground
post on the rear of the chassis. Place the signal generator in operation at
262 K. C. and attenuate its output until as low a signal as will give satis-
factory deflection on the output meter is obtained. The manual volume
control should be set at maximum during alignment.

Then adjust the four intermediate condenser screws until maximum
output is indicated on the output meter. After all four screws have been
adjusted the first time go over them again and check the setting for maxi-
mum output. The intermediate condenser screws are accessible from
beneath the chassis and protrude through the porcelain bases of the I. F.
Transformers.

45 60

Trouble Shooting Hints

45

Condenser C18 in the power supply cir-
cuit often becomes shorted thus overloading
the rectifier and producing low plate vol-
tage. Also check the R. F. by-pass conden-
sers for the latter complaint.

Voltages at Sockets
Line Voltage -115 -Volume Control at Maximum

t
12. 6--e t,-

.C.

'''2
'5 t.:'

g
4=2

-6
K 2

Functionti 7
> 72.?.

0 0 =
0,, :c8

IV
_._

gr'12, c' CF-) Ss> g 3>

1 58 R. F. 2.35 270 1.2(') 70(2) 1.3 5.0 0
2 58 1st Det. 2.35 270 1.2(') 70(2) 1.3 6.0 0
3 58 I. F. 2.35 270 1.2(1) 70(2) 1.3 5.6 0
4 56 2nd Det. 2.35 0 0 .... .... 0 0
5 56 1st Audio 2.35 250 2.0(s) .... .... 7.2 0
6 56 Osc. 2.35 100 8.0-12.0(4) .... .... 32-3.4(4) 53
7 56 AVC 2.35 0 15.0(9 .... .... 0 53
8 45 Power 2.35 265 57.0 25.0
9 45 Power 2.35 265 57.0 . 25.0

10 80 Rectifier 4.9 43 Per
Plate
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MONTGOMERY WARD & CO.

MODELS 62-103 AND 62-105

p

37

S.G.

42

As the I. F. stages are fixed tuned, no I. F. alignment
at the intermediate frequency of 175 K. C. is required.

First set the signal generator for a signal of exactly
1400 K. C. Connect the antenna lead from the signal
generator to the antenna lead of the receiver, and the
ground lead from the signal generator to the ground lead
of the receiver. Set the dial pointer on the 1400 K. C.
mark on the dial scale and adjust the three trimmer con-
densers on 'the gang tuning condenser for maximum out-
put, adjusting the oscillator trimmer first.

The tuning condensers are all adjusted at the factory
for the correct relative capacity between the oscillator
section and the other two sections. As a rule no adjust-
ment other than at 1400 K. C., as mentioned above, is
required. If, after the receiver has been aligned at 1400
K. C.. the sensitivity is still low at some portion of the
band, adjust the signal generator to that setting and
tune for maximum output with the station selector knob
of the receiver. Then, without readjusting the trimmers,
bend the slotted rotor plates on the front two sections
of the gang to obtain maximum output. Care should be
taken not to bend these plates too far in an inward
direction as the condenser may short as a result.

After any adjustment of this nature, set the signal
generator again for a signal of 1400 K. C. and check the
adjustment of the tuning condenser trimmers at this fre-
quency for maximum output.

Trouble Shooting Hints

80 Speaker rattle in this set
is commonly reported. Align
the voice coil and if it still
persists try changing the 42 po-
wer tube.

Voltages at Sockets
Line Voltage - 115

Antenna Shorted to Ground

7)M.
of

Tube
Function

Acrosspik,,.,,,
,

Heuer

s-tal
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Platt
111. A.

6D6 R.F. 6.2 260 100 3.0(1) 8.0

6C6 1st Det. 6.2 255 96 12.0(2) 1.0

6D6 I.F. 6.2 260 100 3.0121 8.0

37 2nd Det. 6.2 0 0 0

37 Audio 6.2 60 4.6(1) 0.9

42 Output 6.2 246 263 16.0(3) 33

80 Rect. 5.0 725 V. AC plate to plate 35
per plate
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MONTGOMERY WARD & CO.
MODEL 62-104
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160 14500
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2525

F(CraS fob 606 cC6

/.F .4/N
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.onor
20cw.

75"MM
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.00g
,vo. C 7: M
06 GOON,.

40000
OHM5

7-Avssym-
/No/c4rE5
C/I455/5 6.e0C/NO

.25
140 V Cf
100000 7i., OHMS

eaaor.
-,2514F

Goo,/
OUTPUT

43
5000oo

OHMS

MF G MF
mC/# L61" 41 A.50Vc-- 24 oir

AMP 111' 245 "Z, 41-8-67714
200000 i4OV
014MS150V,7

_ -\A/4-ii-11
44211 VAS11184456- Cl 15 INCLU sly E WATT

-R4 - R6 - R7 -R -RIO WATT -51'4-4t-ER

GCS & GDe
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43 2515
0-I 0-2

D 2 D2

H

6C6ik

1.5*

41

It
.O MF
400V

(00Stor
600Y.

Antenna lead connected to subpanel.-Volume Control at Maximum.
CAUTION -Do not put chassis on any grounded surface or let chassis touch any ground.

A.C.
Line Voltage -115

Use High Resistance A.C. Meter, Rectifier Type,
for Heater Voltage Measurements

Type
Function

Tubeo

6C6 1st Det.

6D6 I.F.

Across
Heater

5.8

5.8

6D6 2nd Det.

43 Output

25Z5 Rect.

5.8

24.0

Plate
to

Cathode

108

Screen
to

Cathode

108

105 105

20(22) 40(2)

95

24.0
1051(J1
125(

108

Grid
to

Cathode

12.0111

Normal
Plate

M. A.

6.04"

3.0 7.5

.3

17.0111

2.3

20.0

84.0
Total

D.C.
Line Voltage -110

Use High Resistance D.C. Meter for Heater Voltage
Measurements

Across
Heater

Plate
to

Cathode

Screen
to

Cathode

5.6 90

5.6

5.6

86

17(2)

90

86

Grid
to

Cathode

10.0(11

2.4

34(2)

23.0

23.0

80

61 I f

7(

90

.2

14.011'

Normal
Plate

M. A.

4.0 ln

6.0

2.0

17.0

74.0
Total
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Voltages at Sockets
Line Voltage, 115

Antenna Shorted to Ground

Type
of

Tube
Function

Across
Filament

orHeater

Plate
to

C athode

Screen
to

Cathode

Control
Grid
r°

cathode

Normal
Plate
M.A.

6.4

1.7

58 R.F. 2.3 93 93 3 (I)

58 1st Det.

( )sc.

2.3 85 85 11 (2)

56 2.3 96 2 (3) 2.8

58 1st I.F. 2.3 93 93 3 (I) 6.4

58 2nd I.F. 2.3

2.3

315 93 3 6.6

56 2nd Det. 0 0

8 (4)

0

4.456 A.F. Amp. 2.3 170

45 Power Amp. 2.4 255 50 32.

80 Rectifier 4.7 850 Volts A. C.
plate to plate

55
tier plate.

45

Q.Q.0 I I

.004 MF
600 V.

Q.00 0 0 (Lis

C68.80o0000
isike.art/2

80

Ty

ego

A type 5t tube is used in a separate oscillator circuit.
The oscillating circuit is tuned I,y one of the .ection, of
the three gang condenser and is always resonant at 175
K. C. above the frequency to which the R. F. amplifier is
tuned.

The oscillator potential is fed into the cathode circuit
of the 58 1st detector tube. This results in the inter-
mediate or beat frequency of 175 K. C. being presert in
the plate circuit of this tube.
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Voltages At Sockets
On the following chart are given the voltages at the

sockets with all tubes in and the set in operating condition.
The antenna should be disconnected.

The voltages can be read with the chassis in the box,
by means of an analyzer plug.

If the chassis unit is taken out of the box all of the
socket terminals can easily be reached under the chassis
with test prods.

If the chassis is taken out, the power unit must also be
taken out. Connect a juniper from chassis base to the
metal wall of unit to complete the ground circuit.

Connect the Hot side of battery to the battery cable on
the chassis and the ground side of the battery to the metal
chassis base.

The reading at the battery should he 6 volts with the
set operating.

r2aerd
/4' ,I4/0/0

75

70 NEVI TERJ
dfieAx.&le

4-

p

I.F.-262.5 KC.

144 -17/ 1.11_07"
41 -Tor

7b fie
.Srwrc H

Te

K

14 14

84

SPZAKZAr/eLo

VO,CC
CO/,_

VOLTAGES AT SOCKETS
Antenna Disconnected-Battery 6 Volts Under Load

Type
of

Tube
Function Across

Heater

Plate
to

Cath.

Screen
to

Cath.

Cath.
to

Ground

Normal
Plate
M.A.

78 R. F. 5.7 220 100 3.5 5.0

77
1st Det.
and Osc. 5.7 220 100 8.0 (1) 1.1 (1)

78 I. F. 5.7 220 100 3.5 5.0

75 2nd Det. 5.7 140 (2) 1.0 0.3

41 Output 5.7 200 210 15.5 18.0

84 Rect. 5.7 20.
per plate

u ject to variation.
(2) Triode Plate to Cathode-as read with 1,000,000 ohm meter.

Trouble Shooting Hints

After this set has been in use for

some time the vibrator unit may cause

trouble. A new unit should be plugged

in if this occurs. Open circuits in the
resistors connected to the second detect

or are also common. They should be

checked with a continuity meter or pre-
ferably with an ohmmeter and replaced if

defective.
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Intermediate Frequency Adjustment
Set the signal generator for 456 K. C. Connect the an-

tenna lead of the signal generator to the grid of the 1st
detector through a .05 mfd. condenser. Turn the tuning
condenser rotor until the plates are completely out. The
ground lead from the signal generator goes to the ground
lead of the receiver. The volume control should be at the
maximum position. Reduce the signal so that A. V. C. action
is not obtained.

Then adjust the five I. F. trimmer condensers until maxi-
mum output is obtained. The adjusting screws for the 1st
and 2nd trimmer condensers are reached from the top of
the chassis and are in the round I. F. cans - The
openings to these trimmer condensers are covered over by
small cover plates which are held in posityion by screws.
Loosen these screws until the cover plates -,can be swung
around. CAUTION - Use an insulated screwdrivde for ad-
justing trimmers to p t short circuiting to ground. In
the 3rd I. F. coil, only 'the primary has a variable trimmer
condenser. This condenser is mounted on the back panel of
the chassis and the adjustment screw is
reached through a hole in the back panel.

Short Wave Baod Adjustment
in aligning the short wave band of the receiver, it will be

noted that the signal will be heard with the signal generatorset at two points 912 K. C. apart. That is, if the receiver
is tuned to 15,000 K. C. a signal will be heard when the
signal generator is set at 15,000 K. C. and again at approxi-
mately 15,912 K. C. This is due to image reception or the fact
that a 456 K. C. beat is obtained when the signal is 456 K. C.
lower than the receiver oscillator and also when the signal
is 456 K. C. higher than the receiver oscillator. Care should
btu taken to see that the receiver is tracked with the signal
generator adjusted to the lower of the two frequencies atwhich a signal is heard, in order that the oscillator in the
receiver will be 456 K.C. higher in frequency than the signal.

45

Z IrZir AMA'
sod;

/VOTG: CJ/ 00E3 4VOT
ex/Jr AS .4 .LEAVPATE
UAI/7"

8o

Z! D
76

Voltages at Sockets
LINE VOLTAGE - 115

ANTENNA SHORTED TO GROUND

TyrFunctior
Tube

Across
Fila.

Of
Heater

Plate
to

Cath.

Screen
to

Cath.

Cath.
to

Ground

Normal
Plate
M. A.

_6D6
6D6
76
6D6

R. F. 6.3 95 95 2.8 7.0
2.91st Det. 6.3 88 95 9.2

Osc. 6.3 110 - -
2.8-

5.0
-7.01st L F. 6.3 95 95

6D6
76
76
45

___2nd I. F. 6.3 300 95 3.3 6.0
2nd Det. 6.3 - - - -
1st Audio 6.3 160 9.0 4.0
Output 2.5 245 - 48.0 30.0

58 -,late
80 Rectifier 5.0 890 V. A. C. pl. to pl.

0

PM Alba)

nape, AP
7.11911INIC

r c7)
715111Yeat

IOW

Avr &ado .wfF TIMINEZ-1

Z.AfT sar
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MODELS 62-134, 62-139, 62-134X & 62-139X

31040 MMF

ris

'g I\
9_

"

pdy

..-

mF Ioes
limo V.

/ /g6: orr TS /

.02Emp
prov.
ILE 436 IC.C.

SAW -CM

80

MF 20ORtv
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'em5011.
SO MF

B.C. means Standard Wave (-9- ,e
S.W. means Short Wave
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SA
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Intermediate Frequency Adjuitmeiit
P

80

Voltages at Sockets
LINE VOLTAGE - 115

ANTENNA SHORTED TO GROUND

Type Across
Fila

Plate Grid Normal
of Function to Screen to to Plate

Tube orHeater Cath. Cathode Cath. M. A.

6D6 R. F. 6.3 105 105 2.8 8.8

6D6 1st Detector 6.3 95 105 10.0 3.3

. 5.8111
76 Oscillator 6.3 115 0.0 7.7(21

6D6 1st I. F. 6.3 260 105 2.8 8.8
6D6 2nd I. F. 6.3 260 105 3.2 7.2

76 2nd Detector 6.3

76 1st Audio 6.3 170 11.0 1.2
42 235Driver Stage 6.3 235 19131 26.5
42 Output 6.3 350 350 38.0 21.0
80 Rectifier 4.6 435 35.5

pm plate

(1) Switch in Standard Wave po;.tion.
1') Switch in Short Wave position (No Signal).
(3) Measured across resistor R19.

Set the signal generator for 456 K. C. Connect the an-
tenna lead of the signal generator to the grid of the 1st
detector through a .05 mfd. condenser. Turn the tuning
condenser rotor until the plates are completely out. The
ground lead from the signal generator goes to the ground
lead of the receiver. The volume control should be at the
maximum position. Reduce the signal so that A. V. C.
action is not obtained.

Then adjust the five I. F. trimmer condensers until
maximum output is obtained. The- adjusting screws for
the 1st and 2nd tr.mmer condensers are reached from the
top of the chassis and are in the round I. F. cans -See
Fig. 2. The openings to these trimmer condensers are
covered over by small cover plates which are held in po-
sition by screws. Loosen these screws until the cover
plates can be swung around. CAUTION - Use an insulated
screwdriver for adjust ng trimmers to prevent short cir-
cuiting to ground. In the 3rd I. F. coil, only the primary
has a variable trimmer condenser. This condenser is
mounted' on the top panel of the chassis as shown in
Fig. 2 and the adjustment screw is reached through a
hole in the top sal
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MONTGOMERY WARD & CO.

MODELS 62-140, 62-148,62-140X , 62-148X
Aligning I. F. Transformer

1. With volume control full on, at extreme right of its rota-
tion, and with variable condenser at its maximum capacity posi-
tion (extreme right of its rotation) make the following ad-
justments:

(a) Connect an external oscillator adjusted to 175 kilocycles,
in series with a .1 mfd. condenser, to the control grid cap
of the type 57 tube located between the R. F. coil (part
numbers 109.10) and the I. F. transformer (part number
108-11 ) and chassis.
Adjust trimming condensers of I. F. transformer (part
number 108.11) to resonance. See top view of chassis.
Use as a resonance indicator an output meter connected
across the primary of the speaker input transformer or
between the plate and screen terminals of the type 2A5
tube, by means of an adapter. Maximum deflection of
the meter indicates resonance. Care must be taken to
use only enough signal to give a readily readable output,
as excessive input will result in overload and a false
resonance point.

NOTE: The two trimmer condensers which tune the primary
and secondary of the I. F. transformer are adjusted by set
screws accessible from the back of the chassis.

(b)

\149

Nt

ii;Uo
LZa

rn 

Trouble Shooting Hints

Break -down of the high voltage wind-
ing and of the power transformer seems a
common cause for trouble in this set.
after replacing with a new unit, check
plate current on all tubes to find the
cause of breakdown. Drifting of the I. F.
alignment is also common.
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224

..7/1":42 .2A91,

...ttAKR POW

LIO PACT AC
60 CYCLE

MODELS 02-360, e2-367
.124

.0000.5.1.14P

2.5rOLT
.0/AL Licfrir

224
4 NEC

.006,10,Do--

gni e
zalezoor

26002 2

.5/14 0 .100Y -WOM

MESE POUR LEAPS IN CAOLE

yo.hosv
0

r-
/IroprEEPP-1-,00uscLoc,

Moo/r9C10, 111

114/CAVNG COIL J 6612
HO/Cr Ca&-"70

12 J
SPEAKER UN(T)f

6Aff:a 460Y

AL ACK ROA
0

Oscillation

Uncontrolled oscillation at certain parts of the dial is
many times caused by one or more high resistance connec-
tions between the spring contacts and rotor shaft of the
variable gang condenser. A small amount of dirt or oil in
these connections will cause the chassis to oscillate. This
usually happens after the receiver has been used for three
or four months. In a case of this kind, cledii each contact
spring and each contact point on the rotor shaft of the
gang condenser, thoroughly with a piece, of very fine
sandpaper.

Hum
Excessive hum in this chassis usually indicates a bad 224

detector tube, 280 rectified tube, or a poorly grounded
chassis. There are three major types of hum, sixty cycle
A.C. hum, modulation him and mechanical hum. Sixty
cycle hum is noticeable in the speaker with no station be-
ing received and the aerial disconnected. An excessive hum
of this type is caused by a defective tube, a defective
center tap resistor, a poOrly grounded chassis, or to a
defective resistor,ftlter choke, or filter condenser, in some
part of the chassis. Modulation hum is more noticeable
when receiving broadcast stations, and it is due to the
sixty cycle current modulating the R.F. signal; therefore,
look for this type of hum in a defective resistor in the R.F.
amplifier, shunt resistor, power 'pack or by-pass condensers.
Mechanical hum is a hum that is due to loose laminations
in the filter choke or power transformer. It may also be
due to a poorly connected transformer shield.

SU

0 0 001 003/W27 .21s-
OX25AKci

40 000

JMFD
JAW

8/1,0^.6 420Y

45

.-TMJar

80

Tube Voltages
All D.C. voltages taken with a 1000 ohm per volt mete,

on the scale indicated in column headed "Meter Scale.'
Turn on the volume control all the way and connect the
antenna and ground leads together. The grid, plate, and
screen grid voltages are measured to cathode of the heater
tubes and to filament of the 245 tube.

Tube Circuit
Meter
Scale

90
V.

100
V.

110
V.

120
V.

130
V.

1st
R. F.
224

Grid
Screen -Grid
Plate

0-10
0-100
0-250

2
52

133

2.3
58

142

2.6
63

155

3
68

167

3.3
73

178

2nd Grid 0-10 .4 .5 .6 .7 .8
R. F. Screen -Grid 0-100 60 67 ' 72 78 83
224 Plate 0-1000 190 210 230 250 278

3rd Grid 0-10 2 2.3 2.6 3 3.3
R. F. Screen -Grid 0-100 60 67 72 78 83
224 Plate 0-1000 190 210 230 250 278

Grid 0-10 .08 .09 .1 .11 .12
Detec. Screen -Grid 0-100 48 54 59 63 67
224 Plate 0-100 58 66 72 78 87

Audio Grid 0-100 23 27 31 35 40
245 Plate 0-1000 202 222 242 262 282

280 Plate 40 45 50 56 64
Rect. Current 0-100 mils. mils. mils. mils. mils.

280 Filament to 0-1000 265 298 330 358 392
Rect. Ground
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Trouble Shooting Hints

# 673

et ssossue
es 0.06 pf
O 4 021 pr
es 100 ppf
04 0.0 0
61 ass nnf C11-.0.oroy" ,y.
CS 4000 611; 4.4).4.01.17W
ca, 0.010 pr
OU 0.014 If
in T01 ...me eel ?art 16.9140
al 900 04
RI 000 40
94 X.0 a 6924
O 1.0 wide
26 1007000 clia0 0,000 *0
M 1.0 man.

111001 Clots 7.0 0
Tart 11

11 beene 11 1.01 14.006
04111120r 001 1010109

?X  10 1.1. True. Tart 1:1014.
14 Sal 3.1/. tree. ?art 1.11)
TS a 1,1.1041 100.1401 61041

Paralyzed tubes caused by filament
overloads may be due to ineffective con-

trol of the voltage regulator tube. Re-

place this tube frequently to insure cor-
rect operation of the set. In case of

set failure test your tubes, especially
the type 19 power tube.

As the I.F. stages are self -tunes, rio'T.F. aligning at the
intermediate frequency of 175 K.C. is required.

first set the signal generator for a signal of exactly
1400 K.C. Connect the antenna lead from the signal gen-
erator to the antenna lead of the receiver and the ground
lead of the signal generator to the ground of the receiver.
Then turn the tuning condenser rotor until the marker is
at 1400 K.C. on the dial scale. Adjust the two trimmer
on the tuning condenser for maximum output adjusting
the oscillator trimmer first.

Next set the signal generator for a signal of 600 IC.0
and adjust the oscillator 600 K.C. trimmer. The adjust-
ing screw will be seen at the side of the tuning condenser
and is reached from the top of the chassis. A non-metallic
screw -driver is necessary for this adjustment. Turn the
tuning condenser rotor until maximum output is obtained.
Then turn the rotor slowly back and forth over this set-
ting at tne same time adjusting the 600' K.C. trimmer
screw until the highest output is obtained.

Then set the signal generator again for a'signal of 1400
K.C. and check the adjustment of the tuning condenser
trimmers at this frequency for maximum output.

s.G

32L
34

-6.0

3o

1-2

H

19

Voltages at Sockets
Volume Control at Maximum-Antenna Shorted to Ground

A-3 Volts, B-140 Volts
Voltages to Most Negative Point of Filament

Type
of

Tube
Function

j.
Phone,,,

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plait
M. A.

32
1st Det.
& Osc. -2.0 139 70 5(21 5

34 I.F. 2.2 139 70 2.5 6

34 2nd Det. 2.2 34(1) 40(1)0
9(3)

2.5

30 1st Audio 2.2 135 3.0

19 Output 2.2 136 '6 2.1
Total
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MONTGOMERY WARD & CO.
MODEL 87

RJr 1,47, 47g 71f'r/ 78 77

comprav oroximo
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ID.?MOirair-a=r

4/112.0gre=1.1s==-1,

Z

APX:=47
Misalignment or mistracking of condensers gen-

erally manifests itself in broad tuning and lack of
volume at portions or all of the broadcast band. The
receivers are all properly aligned at the factory with
precision instruments and realignment should not
be attempted unless all other possible causes of the
faulty operation have first been investigated and
unless the service technician has the proper equip-
ment. A signal generator that will provide accu-
rately calibrated signals over the broadcast band
and accurately calibrated signals at and around 262
K.C., the intermediate frequency and an output in-
dicating meter are desirable.

First set the signal generator at approximately
262 K.C. Connect the antenna lead from the gener-
ator to the control grid of the I.F. 78 tube, through
a .05 mfd. condenser. The ground lead of the gen-
erator goes to the ground of the receiver. Turn the
rotor plates of the tuning condenser completely out
and keep the signal weak enough to prevent A.V.C.
action. Note from Fig.10 that the second I.F. trans-
former is self tuned and cannot be adjusted. Adjust
the frequency of the signal generator until the out-
put meter shows maximum output. The intermediate
frequency setting of the generator is then correct,
although it may be a very small percentage higher
or lower than 262 K.C.

Next connect the signal lead from the signal gen-
erator to the grid of the 1st detector tube through a
.05 mfd. condenser. Then adjust the two intermedi-
ate frequency condensers for maximum output. One

/78

0

I.F. = 262. KC

ro .mr

moor
Av.z.e.r.shrme kow-cet,

aSMCE
AKA Co4,044/14W kw -

CS Air AACWOMORAOS.
CA4CA-JCS 07WeeIW-Ir Mop -
/607 -.0.

444 C114:1010raf 5577,1
gzoKt;

of the I.F. condenser screws is reached through the
hole on the top of the 1st I.F. assembly can. The
other I.F. condenser screw is reached from the bot-
tom of the sub -panel through a hole at the bottom
of this assembly.

Now set the signal generator for a signal of exactly
1400 K.C. The antenna lead from the generator is,
in this instance, connected to the antenna lead of the
receiver. Connect the flexible drive shaft to the
chassis if it has been disconnected. As explained
previously, the dial scale should be at the low fre-
quency end stop when the rotor is completely in
mesh. Then turn the station selector knob until the
dial scale is at 1400 K.C.

Then adjust the three trimmer condensers on the
gang tuning condenser for maximum output, adjust.
ing the oscillator section first.

Next, set the signal generator for a signal of 600
K.C. and adjust the oscillator 600 K.C. trimmer. The
adjusting screw for this condenser is reached
through a hole in the back wall of the sub -panel.

A non-metallic screwdriver is necessary for this
adjustment. Turn the tuning condenser rotor until
maximum output is obtained. Then turn the rotor
slowly back and forth over this setting, at the same
time adjusting the 600 K.C. trimmer screw until the
highest output is obtained.

Then set the signal generator again for a signal of
1400 K.C. and check the adjustment of the tuning
condenser trimmers at this frequency for maximum
output.

TYPE
OF

TU II E
FUNCTION

ACROSS
HEAtER (

PLATE
TO

CATHODE

SCREEN
TO

CATHODE

GRID
TO

CATHODE

NORM AL
PLATE

MA
78 R. F. 6.1 182 80 3.0) 7.0

77 1st Det.
and Osc. 6.1 178 77 5.(1) 1.3")

78 I. F. 6.1 182 80 3.0) 7.0

75
2nd Det.
1st Audio 6.1 704) 1.40) .35

41 Output 6.1 172.5 176.5 12.50) 16.0

84 Rect. 6.1 205 17.5
per plate

7 7 c 78

OP D.P.

K

 C.G

7 5-

41

p

p

84

-Location of Saba

K

Trouble Shooting
Hints

Oscillation may
be caused by grid
caps being loose of
off; defective -woes
or cover being loose
on receiver case.

Weak reception
may be cured by ant-
enna trimvillaig.



OFFICIAL RADIO SERVICE MANUAL
533

NOTE:-

MONTGOMERY WARD & CO.

MODELS 123-131-133-142 AND 144
j NMO f ors/v/ore ihver / ,

AMP7.-ove/imp OZONOC417
NO3/1/0,Y5 O/ ..nr/rcle 6 06

T "

I/O V 4.C,

JWITCH

iF FREQUENCY
456 K.C.

A 1 RECT QO

Jer Nor,

elfPRD'

AOTF TE,P CNOXF USED TAW ^NWT AV /2/- /Y0Oft.5

S.G.SUP

C.

606

/4'47E7"
606

If/ /9/Y/t.
606

RA,

2 #92 Der

627

JfiElINER

ivo710--.3 4/6.1 ~ODE& 1/552 /N JgR/ff NT TN/.s NO/YT /A' NOOFILJ. w.r/re reer

Intermediate Frequency Adjustment
Set the signal generator for 456 K. C. Connect the an-

tenna lead of the signal generator to the grid of the 1st
detector through a .05 mfd. condenser. Turn the tuning
condenser rotor until the plates are completely out. The
ground lead from the signal generator goes to the ground
lead of the receiver. The volume control should be at the
maximum position. Attenuate the signal so that A. V. C.
'action is not obtained.

Then adjust the four I. F. trimmer condensers until maxi-
mum output is obtained. The adjusting screws for these
condensers are reached from the top of the chassis and are
in the round I. F. cans The openings to the
trimmer condensers are covered over by a small cover plate
which is held in position by a screw. Loosen these screws
until the cover plates can be swung around.

Short Wave Band Adjustment

Turn the broadcast short wave switch to the short wave
position. Turn the rotor to the full open position. As ex-
plained above, the volume control should be at the maximum
position and the signal should be attenuated to prevent A.
V. C. action. Set the signal generator for 18,300 K. C. Then
adjust the oscillator short wave trimmer for maximum
output. This trimmer is reached from under the chassis

Next set the signal generator for 15,000 K. C. Turn the
rotor until the dial pointer is at the 15,000 K. C. mark on
the short wave portion of the dial scale. Then adjust the
antenna and 1st detector short wave trimmers until maxi-
mum output is. obtained.

p

76

K

42

0_1 CO.

p

Bo

Cos

Voltages at Sockets
LINE VOLTAGE - 115

ANTENNA SHORTED TO GROUND

Type
of

Tube
Functiot

Across
Fila.

Or
Heater

Plate
to

Cath.

Screen
to

Cath.

Control
Gridto

Cath.

3.6(1)

.N ormal
Plate
M. A.

5.361)6 R. F. 6.3 246 100

626 1st Det. 6.3 237 97 8.0(2)

0

3.4

4.876

6D6
Osc. 6.3 115

I. F. 6.3 246 130 3.6(1)

0
8.3

2.76B7 2nd Det. 6.3 50(3) 40(3)

42 Power 6.3 230 245 17.0(4) 33.0

80 Rectifier 5.0 37.0
per plate

Trouble Shooting Hints

Trouble in these sets is usually
caused by the wave change switch which re-
mains open on one section, thus prevent-
ing signals from passing through. In case
of failure first check this switch. In
case of no plate voltage on tubes, check
coil Ll which is the speaker field coil.
1n early models also check filter choke.
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PISTL;FT

wLIFCAL

.000IS
MFD

MONTGOMERY WARD & CO.

MODELS 839-921-923-924 RADIOLA 21-22 -62-63

GANG CONDENSERS

00.222 FILAMENT
RESISTOR --

6S .n.

ux.227
0.! R F 2.. AF

,--r
MFD

ALL 6111040 CONNECTIONS ARE
TO GROOMS LEAD LAD TO FRAME

Converting Radiola

00072 Amp

,FINT6

0001
LIFO

O
O

PLOT
L OUT

OPERATING
SWITCH

First examine Figure No. 2. There are three resistors at
the back of the chassis mounted directly underneath the
sub -panel. The wires attached to these three resistors
must not be removed but the three resistors should be
shorted out by soldering short pieces of wire across as
shown on the dotted lines in Figure No. 2. On the console
models it is not necessary to remove the chassis to do this.
Remove the chassis when changing the table model.

Insert new low drain pilot light and adjust the position
by sliding the pilot light clamp up and down until the
figures on the .dial can be seen prominently..

Connect one end of 'the --reen (2.2 Ohms) t esistor to the,
end of the yellow positive A battery lead. This is important.

The red resistor is given to the customer in an envelope.
It contains a small red label tied at one end and instructing
the customer how to use it, which is as follows:

Over a period of time the A battery voltage will drop.
Its initial voltage is slightly over 3 Volts. The green re-
sistor drops this 3 Volts down to 2 Volts for the tubes.
After the set has been used for a few months the battery
voltage will drop to about 2% Volts, so it is necessary to
use a smaller resistor on the battery to give the tubes 2
Volts. When the set begins to lose volume and the tubes
go dim, the gre,en resistor should be replaced with thee
red resistor. After the receiver has been in use a few
months more, the battery voltage will drop to about 2
Volts, then the resistor should be removed entirely and
the battery used alone until dead.
Alignment:

In order to align the condensers, it is necessary both in
the console and table model, to firs) remove the chassis
from the cabinet. Connect up all batteries and tune in a
station at about 1400 Kilocycles. The trimmer condensers
will be found mounted on the frame of the variab'e con-
denser nearest the front panel. These should be a, justod
in turn for maximum volume on a station that does n t fade.
Long Distance Switch:

In many localities the local distance switch will not
operate satisfactorily on the local side.

In the country it is seldom necessary to use the local
switch on the local side, for it is only put on as a safeguard
to enable proper control of volume when under the shadow
of powerful broadca'.t

2.2

DETECTOR
PLATE -AL

RESISTOR
30.000.$1

(DLL

LIIIt12-A
IAT A.F

FILAMENT _
RESISTORS

11ZA

71A

til112. OR
I) X  171-A
NAIL. A F

DuFPUT
CONDENSE*

32;1
OUTPUT

4

70.

OUT PUI
C NOFCE

Op PW*

C- PwR

C-9

TA,R.D

PLACA w T
2'41TELN TILACFA

ii061.:,C,t 443

-eprELLORF

II I. 67
-61/ MAROON

SLACK WITH I
A- 9- TecLeiv ructitt

souk WITH I
RED TRAcFP

1APC
AHD In,

CHANGING RADIOLA "22 fort -VOLT TUBES

,-':'- NOT E -
5o der three short pieces
of wire as indicated by
dotted lines to terminals
lettered_ B) & (C -C)

PARTIAL REAP VIEW OF
CABINET SHOWING CHASSIS

AND POSITION OF THREE
RES/STOPS TO BE

SHORTED

-.P00,61

ENLARGED VIEW or RESISTORS Vi G.2
SHOWING WHERE TO SOLDER SHORTING WIRES
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MONTGOMERY WARD & CO.

MODELS 1922, 62-055, 49

224 226
o0018 201A /r7A

-
A

0#

0.4 /s_42 7
T

BROWN

cb

71

I

- -o
SPEAKER L I

I

Ss ItP100 L 11\ \

L6REEN WITH
GREEll

BRowN
-4 5

GREEN
-4.5

GREY
+ 1E40

BLUE

41,

iisr,

00

SW Tc.

RED
1. A

A/D

4.1Q

mr o ,,,,

C -G.

2.4 261 201A 9.171A

General Description.
Not many of these chassis were put out. Because of the high

"A" battery consumption, certain changes were suggested that
could be made to reduce "A" battery consumption.

Diagram /go. 1 gives the original circuit and it will be seen
that the tube circuit consists of -

2 -224's: 1-226; 1-201A ; and 1-171A.
Diagram No. 2 shows the changes to be made so the set will

consume less "A" battery current. The tubes are now :
2-NY 64's, or 236's ; 2-201A ; and 1-112A.

The NY 64 tubes are screen -grid battery operated tubes
which were designed for use in automobile radio sets. Their
current consumption is small; their amplification factor quite
high and they are rugged and very long lived.

The "A" and "B" batteries are not changed to convert the
receiver for lower "A" battery consumption.

RED TRACER

Make the changes shown on the diagram. Connect the storage
battery to black (neg.) and red (pos.) leads. Insert two NY 64
tubes in sockets marked 224. Place a 201A in socket marked
226, and one 201A in socket marked 201A. Use a 112A in
socket marked 171A. Turn on filament switch and see if tubes
light-if so connect "B" batteries as tagged, except "B 180"
lead-connect this to "B + 135" terminal.

Connect two 41/4 Volt "C" batteries in series. The "C - 41/4"
Volt lead goes to the connection between the 41/4 Volt "C"
batteries. The "C - 45" goes to the 41/4 Volt part of the second
battery.

It is recommended that these changes not be made on sets
where the customer is entirely satisfied with the operation and
the life of the "A" battery. The operation with the 224 tubes is
very highly satisfactory. The sensitivity is extremely high, and
the tone quality very good.

Trouble Shooting Hints

Noisy operation in these seta
is usually cawed by a defective
volume control resistor.

If the type 24 tubes are re-
placed by NY 64 tubes, oscillation
in the R. F. amplifier may result.

This necessitates realignment of
the R. F. amplifier.

In case of speaker rattle,
first check the filter .choke for
vibration of its core and then
check the voice coil position.
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NATIONAL CARBON CO., Inc.
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ABOVE C-58,000

Fixed Condensers

2346 - .0001 mfd.
2822 - 3 sec. ea. .5 mfd.
2963 - .002 mfd.
2924 1 mfd.
2997 - .0005 mfd.
2850 - .01 mfd.
2993 - .004 mfd.
2343 - 2 mfd.
2707-C - 2 - 1 mfd.

1 - 2 mfd.
1 - 4 mfd.
2 - .3 mfd.
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Serial Numbers up to C-58000

Resistors

2917 - 1-500,000 ohms) variable
1- 10,000 ohms)

in bakelite case
3004 - 200 ohms
2338 - 2500 ohms
2996 - 2250 ohms
2835 - 4000 ohms
3440 - 125,000 ohms
2290 - 2 megohms
2834 - 3000 ohms
2346 - 10 ohm variable center tap

wire wound
3423 - 100,000 ohms
2705 - 900 ohms
2528 - 50 ohms center tap wire wound
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NATIONAL CO., Inc.

MODEL ACSW -3
58

R7

FIGURE 1 - CIRCUIT DIAGRAM OF THE ACSW.3
This receiver employs only a -c tubes, as indicated, and should be selected

for complete ae operation, or for partial a -c operation (using plate batteries)
where a 2.5 a -c heater potential will always be available. The circuit constants
are as follows-
Lt, L,, Lir Iw, La and Ls - R.F. Transformers.
Lt - No. 100 Ultra High Frequency R.F. Choke.
Lr - No. 92 Low Radio Frequency Choke.
Ls - 700 Henry Choke - Part of 5-101 Audio Coupler.
C, and CI Ganged S.F.L. 270° Tuning Condensers with isolated rotors.

90-Isof per section.
C, - Midget Type Trimmer Condenser -
C, - 250-pstf mica by-pass condenser.
Cs-.01.µf non -inductive mica fixed condensers.
Cs - .5-pf non -inductive paper by-pass condenser.
C, -100"µµf small mica grid condenser. Incorporated in Detector R.F.

transformer.
RI - 3000 ohm potentiometer -special taper - used as gain control.
R, - 300 ohm cathode resistor, 2 watt type.
Rs -5 megohm detector grid leak.
Rs- 2000 ohm cathode resistor, 2 watt type.
R6 50,000 ohm potentiometer for regeneration control.

resistor - part of 5-101 Coupler.
R, - Voltage Divider -total resistance 12.000 ohms.
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NATIONAL CO., Inc.

MODEL AGS
COMMUNICATIONS TYPE
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009
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8
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t

-Tube, transformer and coil layout in the
AGS short wave super.

Intermediate
1 "he intermediate frequency am-
plifier is tuned to 500 kc. by means

Frequency of the condenser adjusting screws
AmPlifier located at the top of the ii. trans-
former cans. A signal generator should be coupled

3.

Circuit diagram of the GRDPU double
power supply unit specially designed for noise and hum

reduction.

to the first detector grid circuit, and an approxi-
mate alignment effected with the volume control
switch at "MVC" and the beat -frequency switch
at "voice." Final alignment is made with the
selector switch in the "AVC" position with a
very low input.

The selector switch is then returned to the
MVC position and the compensating condenser
adjusted through the hole near the middle of the
chassis bottom. At low signal levels, there should
be no difference in sensitivity with the selector
switch in either the "AVC" or " MVC" positions.
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MODELS FBX & FBXA
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The main point to remember when con-
sidering single signal receivers is that they
are simply ultra selective superheterodynes,
which must be tuned exatrtly to the signal
and that the beat oscillator must be detuned
from the crystal frequency in order to obtain
an audible beat note.

Preliminary Adjustments-The I.F.
From the above explanation, the reader will see

that it is absolutely essential that the I.F. trans-
formers be aligned to the crystal, since the two
must work together. This alignment may be
accomplished in a number of ways. If the I.F.
transformers are far out of adjustment, it is
necessary to connect an external crystal oscillator
which uses the crystal from the receiver. This
oscillator is put in operation and is coupled to the
.rst detector of the receiver. In most cases no

actual connection will be required since the field
rrom the oscillator will be sufficiently strong to be
picked up, even with. the I.F. far out of adjust-
inent. If coupling' is required, a lead twisted
Around the grid cap of the detector tube and run
near the oscillator tank coil, will be suitable. The
beat oscillator is turned on and adjusted until the
crystal signal is picked up. The pitch of the beat
note is not important as long as it is well inside,
the audible range.

All the' I.F. transformers are now adjusted for
maximum signal. This adjustment need not be
made with any great degree of precision, since the
crystal will not oscillate at exactly the same fre-
quency to which it will be resonant in the re-
ceiver. The crystal selector switch should be in
the "off" position.

The crystal may now be removed from the
oscillator and installed in the receiver. Throw the
crystal selector switch to connect the crystal in
the series position for single signal reception. Set
the selectivity control for maximum selectivity;
that is, with the edge of the knurled disk moved
as far as it will go toward the back of the receiver.
Now, tune in a steady signal from a local oscilla-
tor or monitor. Tuning very slowly across the
3arrier, there should be one point at which the
signal will peak very sharply. The audio pitch of
this peak will be nearly the same as the pitch of
the beat used when the crystal oscillator was
being picked up.
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PATTERSON RADIO CO.

60 SERIES 60 AW fee 64 AW

2A1

Te NE4rERS

80

5.0. SUP.

58

Sb

465 K.C. I.F.

Datterson
ALLWAVE

SUPER -HETERODYNE

OP

55

56 55 OS 2A5

SW/,C11 N 1 CN4N6FS OE /SC TOR CO/LS
No.2 OSC. 6R/0 CON
No.3 / P/100/NG CLWOENSAPS
NO 4 Ims"CoNNICTS TR/MAIER ON

800ACAs1 8,4//0

60 SERIES
(6 TUBES)

80

ANTENNA
COUPLING

TO HEATIRs-

CO/L A /5.33
- A -B 3075

A.B.0 75.200
- A B.C-.0 ZI.10 .550

O
500'

CP

0.9000
A

58

0

0
0

IS

E! YELLOWBALK
CZY

-44-1

.I1I I 125 ZS

300 _35000 25.000
"/VvVVV`

PRE -SELECTOR (2 Stages)

OVERLOADING-OR POOR QUALITY AT LOW VOLUME
The Chief cause of this trouble is too long an antenna. A powerful local

,tation will cause the R.F. tubes to block. Check this by disconnecting the
,:ntenna on the station causing the trouble. If too close to a powerful station,
installing a switch in the aerial circuit helps this. In rare cases the set seems
to overload and the A.V.C. works too quickly on all stations.

CHECK THE FOLLOWING:
Disconnect the grid returns where they connect to the load resistor of the

diodes of the 55 tube; this is generally a 100M ohm 1/2 watt resistor and is
either located in the last intermediate or directly below it.

Hove all tubes cold. Use high voltage, high resistance ohmmeter capable
of reading 50 megohms and test from ground to A.V.C. buss for leakage. After
condensers have charged, no leckage chnuld be shown. This must read around

GREEN

100 megohms to ground.
If slight leakage is observed, disconnect bypass condensers tram buss until

defective one is found. Sometimes moisture is found on coil terminals. Scrape
this clear. Check tubes for leakage from grid to ground.

TUBE TROUBLE
The tubes in this set have been carefully checked and re -heated four times

before shipment. Occasionally a tube has a small air leak that will allow gas!
to enter and cause it to become inoperative within the first thirty days. After
this time they should give from 1500 to 2000 hours of satisfactory service.
Ninety-nine per cent of trouble in a chassis is caused by defective tubes, check
them carefully.

1 /
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PATTERSON RADIO CO.
7 TUBE MODELS (Compact and Consoles)

Without Rear Fuse and Cover

70 AW, 107AW , 207 AW , 210 A W
57 58 58
DET INT FREQ ire FREQ.

9

r.F. 262 KC.

250 r I.
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250 20 000

T25 100 V

5,000

56 OSC

250 r /24_,
FUSE

220 /

SWITCH ONI-
oavr

1.F. 2621<C.
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Without Rear Fuse and Cover

No. 46 Power Tubes
se
m.gerg

tt

titi

r-

GG

57
oer

PATTERSON RADIO CO.
se

Avr FREQ

JN CONSOLE O
N00ELS ava4v

-04 .56 0SC

R 5Z

Q I.F. 262 KC.

ss
OD DP

58
/NT FREQ.

:50 sr I
4. 'FUSE

220

SISITCHCAVi
Kt COW

.L 1

SS
000.0,00E

TRIO
WUNDEiSLICH

REC

65

70 AlfAliRs

55
H K 56

C.

10 TUBE MODELS (Consoles)
With Rear Fuse and Cover

No. 59 Power Tubes

.57 58 58 550.7 DET /NT. FREQ. /NT FREQ Ou0-0100E
TRIODE

2so

56 0 SC

I. F. 262 KC.

0

2.. r-

250 r 12
FUSE

220

SWITCH CWF
Va. CONE

tc
A F. POWER

7.50

3PE.Agsit_

5000.,'S

104 AW,510AW.

GI
P 959 80

H H

36 57 59
AUDIO $a ENT CONTROL

40.4.1.5r He". r +to, OF CHAES,3
2 MEG

8? AEC

70 HEATERS

;1 5.

CLASS AAA

25

104 AW, 5,0 4W.

250



A

O

0
j

0
1,

,

2

a

O
4 

dn
5

5.
0 

00
0

Jw
40

F
R

I."
, I

,
0(

.0
E

L
C

N
O

T
 C

C
 C

O
IL

S
. A

 4
.1

1
10

1

00
 L

A
r

 O
. a

m
' r

oo
m

00
0 

50
10

0
75

 2
00

 A
I C

O
IL

S
 8

.1
3

on
 S

on
e 

ow
n.

. 1
4 

01
,1

P
.O

 2
6 

10
(0

0 
S

IL
O

 .0
,0

0
10

 7
5 

w
e 

C
oo

, C
.0

A
1
5 

33
 M

. C
O

IL
S

 0
 0

ow
 S

A
W

 !W
O

. I
J0

41
N

O
 V

)
ro

w
. 0

1,
0

O
S

C
IL

LA
T

O
R

 C
O

IL
S

E
E

S
 C

F
. C

O
M

M
O

N
 r

iC
Ift

14
C

.
75

 -
 2

00
 A

I
/IL

I I
N

 5
.0

40
00

10
.0

 C
A

N
If

30
 7

5 
O

f
00

40
4.

0
IL

I 4
1.

1 
's

r

6

57
O

F
T

O

.s
e

)
2 

"I
II 

Ili

)
)

i
i
S

A
V

C
 0

Ir
 D

ra
m

a
.5

5

T
0.

4 
C

om
,' 

L
/0

11
11

. 0
10

 0
.0

10
,0

O

.0
2 

,0
I 

So
o 

- 
00

.0
(

'5
91

*.

..1
14

 A
im

e I

L0 0

I
L

l
i

I
h

O 0
0

O

30
00

00
.2

!0
5
IN

L
N

M
=

V
O

I0
11

C
O

M
E

R
..

5.
0

S
U

P
.

57
 &

 5
8

op
 O

P

C
. 55

/0
00

rI
4-

0.
01

00

Jo
Ito

.0
00

-
E

lO
oo

...
L

A
LL

 A
R

O
, .

01
J,

 0
00

0 
I/I

 0
.4

 1
14

00
.0

00
0 

V
00

07

2S
00

00
-

7

00
/

.1
 

10
.0

0
z'

05
00

,1
r0

.4
 0

0/
10

,
ou

.0
.0

 o
ri

00
0 

W
I 

IN   0
.0

T
o 

re
ba

la
nc

e 
th

e 
re

ce
iv

er
 d

oe
s 

no
t r

eq
ui

re
 a

ny
 e

qu
ip

m
en

t. 
T

he
 m

et
er

w
ill

 in
di

ca
te

 th
e 

ex
ac

t r
es

on
an

ce
 p

oi
nt

 o
f 

th
e 

I.
F.

 tr
im

m
er

s 
an

d 
al

so
 th

e
co

nd
en

se
r 

ga
ng

. P
ro

ce
ed

 a
s 

fo
llo

w
s:

 S
et

 b
an

d 
sp

re
ad

 d
ia

l a
t "

0"
 th

ei
r

tu
ne

 in
 a

 s
ta

tio
n 

on
 th

e 
hi

gh
 f

re
qu

en
cy

 e
nd

 o
f 

th
e 

B
ro

ad
ca

st
 b

an
d 

(a
ny

st
at

io
n 

ar
ou

nd
 1

40
" 

K
.C

. i
s 

ok
ay

).
 N

ex
t, 

ad
ju

st
 th

e 
tr

im
m

er
 o

n 
th

e 
co

n-
de

ns
er

 s
ec

tio
n 

ne
ar

es
t t

he
 d

ia
l u

nt
il 

th
e 

st
at

io
n 

re
ad

s 
ex

ac
tly

 o
n 

its
 k

no
w

n
K

.C
. N

ow
, t

un
e 

in
 a

 s
ta

tio
n 

in
 a

ro
un

d 
60

0 
K

.C
. a

nd
 b

e 
ca

re
fu

l t
o 

be
 o

n
th

e 
ex

ac
t c

en
te

r 
of

 th
e 

ca
rr

ie
r.

 A
ll 

of
 th

e 
ab

ov
e 

op
er

at
io

ns
 m

us
t b

e 
m

ad
e

w
ith

 th
e 

m
an

ua
l c

on
tr

ol
 in

 o
ff

 p
os

iti
on

. N
ex

t, 
tu

rn
 th

e 
se

ns
iti

vi
ty

 c
on

tr
ol

to
w

ar
d 

m
in

im
um

 s
o 

th
at

 th
e 

m
et

er
 r

ea
ds

 a
bo

ut
 R

-9
. N

ow
, a

dj
us

t e
ac

h 
of

th
e 

ei
gh

t I
.F

. t
ri

m
m

er
s 

ve
ry

 c
ar

ef
ul

ly
 u

nt
il 

th
e 

m
et

er
 s

w
in

gs
 th

e 
fa

rt
he

st
to

 th
e 

ri
gh

t. 
Y

ou
 p

ro
ba

bl
y 

w
ill

 n
ot

 b
e 

ab
le

 to
 in

cr
ea

se
 th

e 
ga

in
 m

or
e 

th
an

1.
5-

R
. I

t s
ho

ul
d 

no
t b

e 
ne

ce
ss

ar
y 

to
 tu

rn
 a

ny
 tr

im
m

er
 m

or
e 

th
an

 V
s 

of
 a

 tu
rn

.
T

he
 m

an
ua

l c
on

tr
ol

 s
ho

ul
d 

be
 o

nl
y 

us
ed

 o
n 

co
de

 r
ec

ep
tio

n 
or

 w
he

n 
yo

u
w

is
h 

to
 s

ta
nd

 b
y 

on
 a

 s
ta

tio
n 

w
he

n 
th

e 
ca

rr
ie

r 
ha

s 
be

en
 tu

rn
ed

 o
ff

. T
he

m
et

er
 s

ho
ul

d 
be

 s
et

- 
on

ly
 o

n 
au

to
m

at
ic

 v
ol

um
e 

co
nt

ro
l a

nd
 th

e 
m

et
er

 r
ea

d-
in

g 
ta

ke
n 

on
 c

od
e 

si
gn

al
s 

on
ly

 b
y 

co
m

pa
ri

so
n 

as
 to

 th
e 

se
tti

ng
 o

f 
th

e
m

an
ua

l c
on

tr
ol

 to
 a

 c
er

ta
in

 p
re

de
te

rm
in

ed
 a

ud
io

 o
ut

pu
t.

v.
rv

..

-f
.0

0e
10

on
,.

I.0
,0

1.
0 

C
O

IL
S

F
IN

IN
G

00
,5

3
0o

It0
.0

0,
5 

1A
/m

oo
1s

t O
w

B
.C

.8
.0

0
0,

11
(0

01
0.

7,
 "

...
ar

ta
 o

n 
B

.C
. S

.A
.9

tw
om

itS
 r

er
os

ia
 O

w
 o

lL
 C

O
I<

(.
64

1$
 5

IC
O

N
0.

1A
r 

00
01

1 
C

O
,

5%
1 

:C
M

M
A

N
U

A
L.

 1
/0

0,
0

co
nr

ao

,0
.6

V
 /2

0

- 
3.

 5
 .4

, 7
0.

S
 IC

 0
41

.0
71

eL
tr

A
O

IL
S

PR
 -

10
C

IR
C

U
IT

5Z
3

rA
LL

A
T

IR
S

00
0 

01
00

 0
0

A
ir
i

08
0.

,9
1'

5
Z

 3

0

f 4
19

 S
et

co
m

or
um

ic
  r

0.
0

Jo
a 

0.
4

D
o 

no
t a

tte
m

pt
 to

 c
he

ck
 n

oi
se

 le
ve

l b
y 

di
sc

on
ne

ct
in

g 
th

e
an

te
nn

a 
or

 tr
y

to
 c

he
ck

 a
 s

et
 w

ith
 a

ut
om

at
ic

 v
ol

um
e 

co
nt

ro
l w

ith
 a

no
th

er
 w

ith
m

an
ua

l
co

nt
ro

l. 
T

he
 r

ea
so

n 
fo

r 
th

is
 is

, w
ith

 a
ut

om
at

ic
 v

ol
um

e 
co

nt
ro

l t
he

se
t i

s 
at

m
ax

im
um

 s
en

si
tiv

ity
 w

he
ne

ve
r 

th
e 

ca
rr

ie
r 

in
pu

t i
s 

ze
ro

. A
 r

ec
ei

ve
r 

w
ith

m
an

ua
l c

on
tr

ol
 o

nl
y 

he
ar

s 
th

e 
hi

gh
 p

oi
nt

s 
of

 in
pu

t, 
w

he
re

as
 th

e
au

to
m

at
ic

vo
lu

m
e 

co
nt

ro
l k

ee
ps

 th
e 

ou
tp

ut
 e

qu
al

 a
t a

ll 
tim

es
. C

he
ck

 th
e

no
is

e 
le

ve
l

by
 tu

ni
ng

 in
 a

 S
ig

na
l w

ith
 e

qu
al

 a
ud

io
 le

ve
l w

he
n 

us
in

g 
th

e 
m

an
ua

l
co

nt
ro

l.
T

he
 b

an
d 

sp
re

ad
 c

on
de

ns
er

 is
 c

on
ne

ct
ed

ac
ro

ss
 th

e 
os

ci
lla

to
r 

se
ct

io
n

of
 th

e 
la

rg
e 

ga
ng

 a
nd

 c
ov

er
s 

ap
pr

ox
im

at
el

y 
fo

ur
di

vi
si

on
s 

of
 th

e 
m

ai
n

tu
ni

ng
 d

ia
l. 

T
he

 a
m

at
eu

r 
ba

nd
s 

ar
e 

sh
ow

n 
on

 th
e 

ca
rd

 s
up

pl
ie

d 
w

ith
 th

e
re

ce
iv

er
 a

nd
 if

 th
e 

m
ai

n 
di

al
 is

 tu
ne

d 
to

 th
e 

fi
gu

re
 s

ho
w

n
on

 th
e 

ca
rd

,
th

e 
ba

nd
 s

pr
ea

d 
di

al
 w

ill
 c

ov
er

 th
e 

co
m

pl
et

e 
ba

nd
. W

he
n

tu
ni

ng
 in

 s
ho

rt
w

av
e 

br
oa

dc
as

t s
ta

tio
ns

, t
he

 b
an

d 
sp

re
ad

 c
an

 b
e 

us
ed

 e
ith

er
as

 a
 v

er
ni

er
ad

ju
st

m
en

t o
r 

to
 s

pr
ea

d 
ou

t t
he

 s
ho

rt
 w

av
e 

st
at

io
n 

th
e

sa
m

e 
w

ay
 a

s 
on

th
e 

am
at

eu
r 

ba
nd

.

0 rn O



566
OFFICIAL RADIO SERVICE MANUAL

s *
-44

10-1 b.
40*

e*r,T6

:rouble 6hootinL Hints

Shorted condensers
in the R.F. plate leads
are the common causes
for trouble in this
set. Connections in

the battery olqL should
be checked when the set
fails.

PHILCO RADIO & TEL. CORP.

PHILCO 3

>
>
2

R. F. TUBL. SOCKETS

REPLACEMENT PARTS -
M...

nwlmW2 DO.A.01.0 PartNe.

O Resistor.(10,000 ohms- IA watt) 4412
O First R. F. Transformer . . 4401-A
O Tuning Condenser . . . . 4372-A
O Resistor (100,000 ohms -1 watt) 3767
O Condenser (.05 mfd) . . . 3615-N
O Condenser (1.0 mfd) . . 4419
O Condenser (.25 mfd) . . 4487
O Second R. F. Transformer . 4401-B
O Condenser (.05 mfd) . . . 3615-N
O Condenser and Resistor (.05 mfd

with 250 ohms) . . . . 3615-P
Third R. F. Transformer . . 4401-B

<C Condenser (.05 mid) . . . 3615-N
1-1 Condenser and Resistor (.05 mfd
(s with 250 ohms) . . . . 3615-C

Resistor (50,000 ohms -1 watt) 4237
,42S Resistor (25,000 ohms -1 watt) 3656

< Resistor (4 -section) . . . . 4407
Condenser (.00025 mfd) . . . 3082

5 Fourth R. F. Transformer . . 3775-B
Condenser (.00005 mfd) . . . 3774
R. F. Choke 3256-A
Resistor (1,000,000 ohms-%

watt) . ..... . 4409
Resistor (250,000 ohms -

watt) . ..... . 4410
Resistor (100,000 ohms -%

watt) 4411
Resistor (100,000 ohms -. 3,6

watt) . . 4411
O Condenser (.00025 mfd) . . 3082
5 Resistor (1,000,000 ohms - 1

watt)
-

4414
5 Condenser (.00025 mfd) . 3982
O Resistor (100,000 ohms -

watt) 4411
O Condenser (.015 mfd) 3793-D
O Volume Control 4463
5 Resistor (250,000 ohms -Bi

watt) 4410
5 Condenser (.25 mfd) . . 4487
5 Resistor (2 -section) . . . 4.408
O Audio Transformer . . . 3241
5 Condenser (2.0 mfd) . . 4418
5 Audio Choke . . . . . 4485
5 Output Condenser (1.0 add) 4420

DET. REC ].SOCKET DET.AMP. SOCKET
'DLUME CONTROJ

CABLE
FIRST A.F SOCKET/

vfis-A.F. spa
DYNAM IC

SPEAKER
PWC. SOCKET
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PHILCO RADIO & TEL. CORP.
PHILCO 17

U 452

VOID
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11/4 ,A4511

  911111

Cr'

U0001

VI So00'02

t

78 & 77

xico-

6A 7

5 Z 3

p

37

us;

'P'001

TONE east SAND STATION
CONTROL swITCN SEL2C7oP

TYPE TT 770178 \rust TuSE

TYPE 42
TUIBE

TYPE 37
rule

VOL riTTOUTDO.
510'05 Of SWITCH

root 78
TuBE

TYPE 3'
ANSE

TITS 41
Tull

TYPE 42
TIDE

TYPE 78
'TUBS

NOME SUTPAISSION osoyy
INTER -STATION

ADJUSTMENT
TYPE -2-S TYPE 6.A-7

TUBS TOSE

The OSC.; H. F. compensating condenser is adjusted
LO with the signal generator delivering a frequency of 1500 kilo-

cycles. Next in order, the OSC.; L. F.; (Broadcast) GI at
600 kilocycles, "rocking" the Tuning Condenser C) as this

II adjustment is made; then the OSC.; L. F.; (Police and Air -
Las: craft) i at 1700 kilocycles. The OSC.; H. F. @ is readjusted

at 1500 kilocycles. Finally, the 1st, Detector) and Ant.;
H. F. C) compensating condensers are adjusted at 1400 kilo-
cycles with the signal generator.

Compensating condensers O, @, and C) are mounted upon
Tuning Condenser C); all of the compensating condensers

;-.-,- can be adjusted from above the chassis. Each individual
adjustment should be made with extreme care.

ADJUSTMENT FOR INTERSTATION
NOISE SUPPRESSION

The adjustment of the Interstation Noise -Suppression
circuit is made with the knurled brass adjustment knob at
the rear of the chassis (see Fig. 1). No tools are necessary.
This adjustment occurs to Potentiometer O. Tune the
receiver to a moderately strong broadcasting station, ad
lusting the Station Selector to the exact point of best re-
ception shown by the narrowing of the shadow thrown
on the screen of the Shadow Tuning Meter. Place the
Toggle Switch 6_1) in the "S" position.

The receiver then should
be de -tuned, by turning the Station Selector slightly in
either direction to a point between adjacent channels;
that is, where no broadcasting station is received. The
noise -level at this point should be reduced by turningIthe
knurled brass knob to the left until the noise just disap-

42

4-

K

SVI

NEVER OPERATE RECEIVER WITH THE SHIELD REMOVED
FROM OVER THE FIRST AUDIO FREQUENCY TUBE (TYPE
77). AS THE RESULTING AUDIO OSCILLATION MAY DAM-
AGE RESISTOR C).

Table 1-Tube Socket Data*-A. C. Line Voltage, 115

Circuit R.F.
1st

Oet.
Ose.

I.F. 2nd
Dot.

A.
V.
C.

Inter-
tiStation

Noise
Supr.
crt.

1st
A.F.

Del -
vet
(2nd

A.F.)

Output
(Class A)

Ree-
Wier

t
Type Tube 78 8A7 78 37 37 78 77 42 42 42 5Z3

Filament Volts-
F to F 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 6.3 4.7

Plate Volts--PtoK 220 220 225 0 0 4.5 45 230 340 340 400
Screen Grid Volts

-Sg to K (6A7-1
G3-5 to K) 75 58 75 - - 50 50 230 340 340

Control Grid Volts
-CG to K (6A7-
G4 to K)

Neg-
ligi-
bie

Neg-
ligi-
ble 3.7 .25 .25 .24 .24 .24 34. 34. . .

Cathode Volta-K
to F.... 0 0 3. 7 0 11. 0 0 0 0 0 ...

'Type 6A7 -G1 to K. 22 ... ... ... ...
Type 6A7 -G2 to K. 140 ... ... ... ... ...

 The filament voltage values in Table 1 were gotten with an A. C. voltmeter; a
high -resistance multi -range D. C. voltmeter was used for all the other values in Table 1.
The readings were taken from the under side of the chassis, with test prods and leads.
Philco Model 048 All -Purpose Set Tester is highly recommended for these readings and
for many other tests of Model 17. The Volume Control of Model 17 was at maximum
all the way to the right); the Station Selector was at 520 K. C., with Wave -Band Switch

turned to the left; Toggle Switch C) in "S" position, and Interstation Noise Suppressior
Potentiometer ® turned all the way to the right, when these values were obtained.

Readings taken with a plug-in adaptor will NOT be reliable.
I. These values cover the use of Rectifier Tube Type 523, in a Model 17-122 chassis.

Model 17-121 uses a Type SO Rectifier.

""1111WEINIMMIIIIIMMENNii.



OFFICIAL RADIO SERVICE MANUAL
569

a

PHILCO RADIO & TEL. CORP.
PH I LCO 18

EMS. TOUT. 05008108

50000n

C

1$' A.f
DEILCIOR 2 BRIVER

OUTPUT

41

42

RILLjia
611EDI &WHITE

0 GREEN

e FILTER CONDENSER

CONNECTIONS

Table 1-Tube Socket Data*-A. C. Line
Voltage 115 Volts

Circuit R. F. Oet.
Ose. I. F.

-Inn
Dot.

&1st
A. F. A. IF')

Output
(Class "A")

Reed-
flee

Type Tube 78 8A7 78 75 42 42 42 80
Filament Volts-

F to F 6.3 6.3 6.3 6.3 6.3 6.3 6.3 5.0
Plate Volts-P

to K 210 210 210 120 205 280 280 350
Screen Grid

Volta-SG to K

erto C17.7. 80 80 80 . . 200 300 300
Control Grid

Volts-CG to K
at6A7-

). K) .3 .15 5.3 .3 .35 28. 28.
Cathode Volts-

K to F 2.8 2.8 5.3 0 0 0 0
Type 6A7-G1

to K 35
Type 6A7-G2

to K 130

*All the above values were obtained from the wide side of the chassis.
usingLtest:prods and leads with a suitable A. C. vo tmeter for filament
voltages and a high -resistance multi -range D. C. voltmeter for all other
values. The Philo(' Model 048 All -Purpose Set Tester is highly recom-
mended for this use. Volume control at maximum and station selector
at 520 K. C. Readings obtained with a plug-in adaptor will NOT be mail -
factory.

5.0. SUP.

P

78

K

s G 0

42

c, G2 GI

14

C. r..G4

6A7

80

0.0 DP
C.G.

75

.OSn

166n

RECTIFIER

0.0,1 0.0,1

d

VOLUME CONTROL ETA. ON WAVE RANO TONE
AND ON-OFPRIVITCH SISECTOR sW RCM CONTROL

The intermediate frequency compensating condensers
should be adjusted first. The intermediate frequency is
260 kilocycles. these compensating condenser§ are situated:

(a) 1st I. F. PRIMARY -0 underneath chassis. ACcess
from above through hole in sub -base, back of the Tuning
Condenser Assembly C). Shield covers the hole and may
be removed by prying with a screw driver.

(b) 1st I. F. SECONDARY-®, at rear of chassis, be-
neath the two vertically mounted electrolytic condensers
® and ®. Accessible from rear of chassis.

(c) 2nd I. F. PRIMARY -0, underneath chassis. Ac-
cessible from above through hole in chassis sub -base, in
front of Type 42 (Driver; 2nd A. F.), and to right of
Type 75 tube. The shield can be removed as under (a).
The "OSC.; H. F." @, the "DETECTOR" @, and the
"ANT.; H. F." C) compensating condensers are then ad-
justed, in this sequence. The signal generator is set at
1500 K. C. for ®; at 1400 K. C. for @ and ®. These are
mounted upon the Tuning Condenser Assembly ®. 0 is
mounted upon the condenser section nearest front.

The "OSC.; L. F." ® compensating condenser, located at
rear of chassis is adjusted next; with the signal generator
set at 600 K. C. It is accessible from rear of chassis.
The Tuning Condenser C) should be "rocked" while the
OSC.; L. F." adjustment is made.
The "Push -on Button" shields should be replaced over

l and *) after the adjustments are -finished.
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FILTER CONDENSER CONNECTIONS le

NOTE: A resistor No. 5309/2900 ohms) (red -white -red) is used, shunted moss the shadowmeter.

CODE 24

VOLUME STATION ON -OFF TONE
CONTROL SELECTOR SWITCH cON TRW -

SUP.

i<

78
S

9

H H

42

k

A GI

G. G4

6A7

P p

80

Trouble Shooting Hints

OP

H

0.P

75

Lack of indication on the tuning me-
ter shows low plate current on the R. F.
and I. F. tubes which may be caused by a
defective voltage divider or bias resis-
tor.

Tube Socket Voltages

Clrtult R. F. Dot
Ost. 1' F. 1st

A. F. Driver Output
(Glass "A")

Reetli
flee

Typo Tube 78 8A7 78 75 42 42 42 80 I

Filament (F -F) 5.3 6.3 8.3 6.3 6.3 8.3 5.3 5.0

Plate (P -K) 210 210 210 120 205 280 280 350

Boren Grid (SG -E)
(6A7) ......
el -k
82-K

80
35

130

80 200 300 NO

Cathode (E -F) 2.8 2.8 5.3 0 0 0 0

1. I. F. (Intermediate Frequency). Remove the grid clip
from the cap on the 6A7 tube and attach the shielded antenna
/ead from the signal generator to the grid cap of the 6A7. Set
the switch of the signal generator at 260 K. C. (the I. F. of
Model 18) and the dial of the set at 550. Turn on the set and
signal generator. Adjust each of the three I. F. compensating
condensers in turn to give maximum reading in the output
meter (connected to primary of output theisformer). If the
needle on the meter goes off scale, turn down the attenuator
adjustment on the signal generator. See Fig. 4 for locations
of the I. F. compensating condensers. The first and 2d T. F.
primary condensers @ and @ are accessible through rue two
holes in the chassis sub -base directly over them. 'I Ole let
T. F. searndary C) is accessible trout the rear.

2. ANT. H. F., DET., and OSC. H.T. CONDENSERS (C),
@, and *({).) These are located on top of the tuning condenser
assembly and adjusted from above. C) is mounted on the
section nearest front of set. Replace the grid cap clip on the
6A7 and connect the antenna lead of signal generator direct to
antenna post of set for these adjustments. Set signal generator
at 1500 and dial of set at 1500.

3. OSC., L. F.-This adjustment @ is made from rear of
chassis (see Fig. 4). Set Signal Generator and dial of set at 600.
The tuning condenser assembly should be "rocked" while this
adjustment ie being made.
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MODEL 28

WAVE BAND TONE STATION .014-0fr SWITCH
SW CH 5 OR. AND VOWME CONTROL

05C.L.F.

GI

K

H
C. .G4

6A7

Fig. 1-Top View Showing Location of Compensating 43
Condensers.

Adjusting Compen
For adjustment of compensating (padding) condensers in

Model 28, an accurately calibrated signal generator, an output
meter, and a special insulated padding wrench and screwdriver
are needed. We suggest the Philco Model 024 Signal Generator,
which is accurately calibrated and easy to handle. Philco No.
3184 fibre wrench and No. 27-1159 fibre -handled screwdriver
are also recommended. For the output meter either Philco
Model 025 complete tester or Philco Model 012 shadow out-
put meter is suggested.

The chassis must be removed from cabinet in order to make
all adjustments.

Adjustments are made in the following order-
ADJUSTMENT OF THE INTERMEDIATE FRE

QUENCY-Remove the grid clip from the type 6-A-7 tub(
and connect the "ANT" output terminal of the signal generator
to the grid cap of the tube. Connect the "GND" terminal of the
signal generator to the "GND" terminal of the receiver chassis.

Connect the output meter adapter leads to the plate and
cathode prongs of the type 43 tube. Set the signal generator at
460 K.C. (the intermediate frequency of Model 28) and with
the receiver and signal generator turned on, the wave band
switch at left and dial at 600 K.C., adjust each of the I. F. com-
pensating condensers in turn, to give maximum response in the
output of the receiver. The three pairs of I. F. compensating
condensers are located one pair at the top of each of the three
I. F. transformer shields. These are the three metal "cans" near
the rear of the chassis. Each of the transformers has a dual
compensating condenser mounted at its top, and accessible
through a hole in the ton of the coil shield. In the dual compen-

lvDETAIIA.f

C),:zolisf

H H

cc

39 & 44

sating condensers

Bp

C.

75

sators, the Primary circuit is adjusted by turning the screw; the
Secondary circuit is adjusted by turning the hex -head nut.

ADJUSTMENT OF THE WAVE TRAP-Replace the
grid clip upon the Detector -Oscillator tube (Type 6-A-7).
Connect the output leads from the signal generator directly
to the antenna and ground terminals of the receiver. Set the
Wave -Band Switch of the receiver to the standard broadcast
band (left-hand position) and the Station Selector at the low
frequency (540 K.C.) end. Adjust the Wave Trap condenser
to give MINIMUM response to a 460 K.C. signal from the
signal generator. The Wave Trap ® is located at rear and
underneath the chassis, and is shown in Figure 1. It is reached
from the rear of the chassis by inserting the fibre wrench
through the hole near left-hand rear corner of chassis.

ANTENNA AND OSCILLATOR "HIGH" AND "LOW"
FREQUENCY ADJUSTMENTS-The "antenna" and "os-
cillatof H. F." compensators are located on top of the tuning
condenser assembly, reached from above.

Set the signal generator at 1500 K.C., tune in this signal on
the set and adjust the antenna compensator ® (nearest tuning
control) to give maximum reading in the output meter.

Next adjust the oscillator H. F. condenser© (located on
the other section of tuning condenser) to maximum reading.

Finally, set the signal generator at 600, tune in this signal
and adjust the "oscillator L. F." condenser, located under-
neath chassis (031 in Fig. 1) to maximum reading. This adjust-
ment is reached through the hole in top of chassis, between
the two electrolytic condensers (left-hand end of chassis when
facing rear).
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ADJUSTMENT OF INTERMEDIATE FREQUENCY-
Remove the grid clip from the type 6-A-7 tube and connect
the "ANT" output terminal on the signal generator to the
grid cap of the tube. Connect the "GND" terminal of the
signal generator to the "GND" terminal of the receiver chassis.

Connect the output meter to the primary terminals of the
putpu.t transformer. Set the signal generator at 460 K.C. (the
intermediate frequency of Model 29) turn wave -band switch
hf receiver to left and dial to 600 K.C. Turn receiver and
tdgnal Generator "ON". Adjust each of the I. F. compen-
tating condensers in turn, to give maximum response in the
5utput of the receiver. The three pairs of I. F. compensating
:ondensers are located, one pair at the top of each of the three
I. F. transformer shields. These are the metal "Cans" near
(he rear of chassis. Each of these transformers has a dual
mrupensating condenser mounted at its top, and accessible
thru a hole in the top of the coil shield. In the dual compen-
sators, the Primary circuit is adjusted by turning the screw;
the secondary circuit is adjusted by turning the hex -head nut.

ADJUSTMENT OF WAVE TRAP-Replace the grid clip
upcin the Detector -Oscillator tube (Type 6-A-7). Connect the
output leads from the Signal Generator directly to the antenna
and ground terminals of the receiver. Set the wave -band
switch of the receiver to the standard broadcast band (left
hand position) and the Station Selector at the low frequency
(540 K.C.) end. Adjust the Wave Trap condenser to give
MINIMUM response to a 460 K.C. Signal from signal gen-
erator. The Wave Trap C) is located at rear and underneath
the chassis, and -is shown in Circuit. It is reached from the
rear of the chassis, thru hole at right hand end of set base.

DETECTOR; AND OSCILLATOR - "HIGH" AND
"LOW FREQUENCY" ADJUSTMENTS-The "Antenna"
and "Oscillator H. F." compensators are located on top of the
tuning condenser assembly, reached from above.

Set the signal generator at 1500 K.C., tune in this signal on
the set, and adjust the antenna compensator C) (nearest
tuning control), to give maximum reading in the output meter.

Next adjust the oscillator H. F. condenser @, located on
the other section of tuning condenser, to maximum reading.
Finally set the signal generator at 600, tune in this signal and
adjust the oscillator L. F. condenser, located underneath
chassis (C) in Fig. 4) to maximum reading. This adjustment
is reached thru the hole in top of chassis, between the two elec-
trolytic condensers (left-hand end of chassis when facing rear)

80

75

2P01.F.
39-44

1.0

31,00000 46,0. 04.

6 erT ge: 4

.1,10
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75 42
GREEN
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Tube Socket Voltafes-(Line Voltage 115)

Function
Det.
Oee.

let
I. F.

2nd
I. F.

2nd Out-
put

Reed -
flee

Type 8A7 39/44 39/44 75 42 80

Filament (F to F) 6.3 6.3 6.3 6.3 6.3 5.0

Plate (P to K) 210 200 200 200 300 310

Screen (SG to K) 80 80 80 315

Cathode (K to GND) 4.8 4.8 4.8 0 0

0-A-7 Grid G1 to K 35 ...

5-.A-7 Grid G2 to K 170 ... ...

6A7

S c

S.G
0.P RP

It

H

42.

C G

39-44

80

C

75

Trouble Shooting Hints

Shifting of the tuning circuit of
the wave trap used in this set seems to
be a common cause for "second channel"
whistles at various points over the tu-
ning band. When the trouble is "whistles"
first adjust the wave trap circuit to,
give minimum response to a 460 K.C. signal
from an oscillator.
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these receivers are adjusted accurately before they are shipped
from the Factory. If re -adjustment is required, it is usually necessary
to re -align only the intermediate frequency compensating condensers.
Fig. 3 shows the location of these compensating condensers. The
intermediate frequency is 260 kilocycles.

An accurately calibrated signal generator is required for these
adjustments. The PHILCO MODEL 024 is a precision signal gener-
ator supplying frequencies from 105 kilocycles to 2000 kilocycles and
is recommended for this work.

To adjust the I. F. condensers, remove the grid cap clip from the
type 36 tube and connect the shielded antenna lead from the signal
generator to the grid cap. Connect the ground lead from signal gener-
ator to ground poet of set.

Connect the primary terminals of the output transformer to an
output meter. Set the signal generator frequency switch at 260 K. C..
turn it and the receiver "on" and adjust the attenuator of the signal
generator so as to get a half scale deflection on the meter. Now with
the fibre hex wrench, adjust each of the I. F. condensers in turn so as
to obtain maximum reading in the meter.

5.G

K

D P

C G C G

39-44 &36 75

VOLUME WAVE WO MO sums 5
CONTSOL "OW MEECH

ArqUINA

p

42 84

117E41
TUOE

-
(SHIILDED POWER CABLE

-

If re -adjustment of the intermediate frequency circuits is not
Sufficient to restore sensitivity, the high frequency and low frequency
compensating condensers are re -aligned as described in the following
paragraphs. Figure 4 shows the location of these compensating
Condensers.

When -making these adjustments replace the grid clip on the 36
tube, and connect the antenna and ground leads from the signal
generator direct to the antenna and ground posts of set.

The High Frequency compensating condenser is first adjusted.
This adjustment is made with the signal generator set at 1400 kilo-
cycles. Next the Detector and Antenna Condensers, located on the
tuning condenser assembly, should be adjusted, with the signal gener-
ator stilt operating at 1400. It may be fleece 'uy to readjust the
attenuator on the signal generator for these adju nents.

The last adjustment is that of the low frequency (LF) compen-
sating condenser which is accessible from above thrdugh the hole in
chassis alongside the tuning condenser assembly. This adjustment is
made with the signal generator set to give a 700 K. C. signal.

Tube Socket Data Line Voltage 34 Volts

Det.- Out -
Circuit RF Osc. IF AF put Rect.

Type Tube 39-44 36 39-44 75 42 84
Filament Volta 6.8 6.8 6.8 6.8 6.8 6.8
Plate Volta
Screen Grid Volts

(SG to K)
Cathode Volta

(K to Gnd)

205

85

4

200

83

8.5

235

85

4

155

0

220

240

0

300

The above voltage values were obtained with a high -resistance, multi -range D. C.
voltmeter. The readings were taken rom the underside of the chassis, with test
prods and leads. The PHILCO MODEL 048 ALL-PURPOSE SET TESTER is
an ideal instrument for taking these readings, and is highly recommended for this
purpose. When the above values were obtained, the Station Selector was Oct at
the low frequency (550 K. C.) end of the scale; the Volume Control was at maximum

Trouble :hooting Hints

Failure of this type of set has been
recorded due to the shielding of the po-
wer cable penetrating instillation of the
wires contained) thus shorting the output
and in some cases ruining the vibrator
unit. The suppressor resistor on the 32
volt power supply should be replaced from
time to time to prevent trouble.



G
2

C
l

IC
6

(H
T

. O
S

C
IL

LA
T

O
R

1S
)

\d pO
S

IT
ID

M
10

1D
g/

A
IT

T
H

O
Lg

lIV
O

C
N

S
F

R
O

M
 F

R
O

N
T

 O
F

I
.

1:
31 $0

,0
0;

1
4

o

ei
ro

irg
S

NA
LO

W
\

IN

L 
S

r/
IT

H P
O

S
S

E
C

T
IO

N
S

34
 &

32

1-
2 H

19

T
1.

1

2"
" 

D
E

L
A

Y
,

1-
A

D
JU

ST
M

E
N

T
 O

F 
T

H
E

 I
N

T
E

R
M

E
D

IA
T

E
FR

E
Q

U
E

N
C

Y
-R

em
ov

e 
th

e,
 g

ri
d 

cl
ip

 f
ro

m
 th

e 
ty

pe
 1

06
tu

be
 a

nd
 c

on
ne

ct
 th

e 
"A

N
T

" 
ou

tp
ut

 te
rm

in
al

 o
f 

th
e

si
gn

al
 g

en
er

at
or

 to
 th

e 
gr

id
 c

ap
 o

f 
th

e 
tu

be
.

C
on

ne
ct

 th
e

"G
N

D
" 

te
rm

in
al

 o
f,

 th
e 

si
gn

al
 g

en
er

at
or

 to
 th

e 
"G

N
D

"
te

rm
in

al
 o

f 
th

e 
re

ce
iv

er
 c

ha
ss

is
.

C
on

ne
ct

 th
e 

ou
tp

ut
 m

et
er

 to
 th

e 
pr

im
ar

y 
te

rm
in

al
s 

of
th

e 
ou

tp
ut

 tr
an

sf
or

m
er

.
Se

t t
he

 s
ig

na
l g

en
er

at
or

 a
t

46
0 

K
.C

. (
th

e 
in

te
rm

ed
ia

te
 f

re
qu

en
cy

 o
f 

M
od

el
 3

4)
 a

nd
ad

ju
st

 e
ac

h 
of

 th
e 

I.
F.

 c
om

pe
ns

at
in

g 
co

nd
en

se
rs

 in
 tu

rn
,

to
 g

iv
e 

m
ax

im
um

 r
es

po
ns

e 
in

 th
e 

ou
tp

ut
 o

f 
th

e 
re

ce
iv

er
.

T
he

 lo
ca

tio
n 

of
 th

e 
I.

F.
 c

om
pe

ns
at

in
g 

co
nd

en
se

rs
 is

 s
ho

w
n

in
 F

ig
ur

e 
2.

E
ac

h 
of

 th
es

e 
tr

an
sf

or
m

er
s 

ha
s 

a 
du

al
 c

om
-

pe
ns

at
in

g 
co

nd
en

se
r 

m
ou

nt
ed

 a
t i

ts
 to

p,
 a

nd
 a

cc
es

si
bl

e
th

ru
 a

 h
ol

e 
in

 th
e 

to
p 

of
 th

e 
co

il 
sh

ie
ld

.
In

 th
e 

du
al

 c
om

-
pe

ns
at

or
s,

 th
e 

Pr
im

ar
y 

ci
rc

ui
t i

s 
ad

ju
st

ed
 b

y 
tu

rn
in

g 
th

e
sc

re
w

; t
he

 S
ec

on
da

ry
 c

ir
cu

it 
is

 a
dj

us
te

d 
by

 tu
rn

in
g 

th
e

ne
x-

he
ad

 n
ut

.
2-

A
D

JU
ST

M
E

N
T

 O
F 

T
H

E
 W

A
V

E
 T

R
A

P-
R

ep
la

ce
th

e 
gr

id
 c

lip
 u

po
n 

th
e 

D
et

ec
to

r 
-O

sc
ill

at
or

 tu
be

 (
T

yp
e 

10
6)

.
C

on
ne

ct
 th

e 
ou

tp
ut

 P
ri

de
 f

ro
m

 th
e

er
at

or
di

re
ct

ly
 to

 th
e 

an
te

nn
a 

an
d 

gr
ou

nd
 te

rm
in

al
s 

of
 th

e
re

ce
iv

er
.

Se
t t

he
 W

av
e 

-B
an

d 
Sw

itc
h 

of
 th

e 
re

ce
iv

er
 to

 th
e

st
an

da
rd

 b
ro

ad
ca

st
 b

an
d 

(R
an

ge
 1

) 
an

d 
th

e 
St

at
io

n
Se

le
ct

or
 a

t t
he

 lo
w

 f
re

qu
en

cy
 (

52
0 

K
.C

.)
 e

nd
.

A
dj

us
t t

he
W

av
e

T
ra

_p
Q

,
co

nd
en

se
r 

to
 g

iv
e 

M
IN

IM
U

M
 r

es
po

ns
e 

to
a 

46
0 

K
.C

. s
ig

na
l f

ro
m

 th
e 

si
gn

al
 g

en
er

at
or

.
T

he
 W

av
e

T
ra

p 
(:

) 
is

 lo
ca

te
d 

at
 r

ea
r 

an
d 

un
de

rn
ea

th
 th

e 
ch

as
si

s,
 a

nd
is

 s
ho

w
n 

in
 F

ig
ur

es
 2

 a
nd

 5
.

It
 is

 r
ea

ch
ed

 f
ro

m
,th

e 
re

ar
of

 th
e

ch
as

si
s.

.

30
3-

A
D

JU
ST

M
E

N
T

 O
F 

T
H

E
 D

IA
L

 F
R

E
Q

U
E

N
C

IE
S

-M
od

el
 8

4 
ha

s 
fo

ur
 s

ep
ar

at
e 

fr
eq

ue
nc

y 
ba

nd
s 

or
 r

an
ge

s,
ea

ch
 o

bt
ai

ne
d 

by
 o

ne
 o

f 
th

e 
fo

ur
 p

os
iti

on
s 

of
 th

e 
w

av
e-

ba
nd

 s
w

itc
h.

T
he

re
 is

co
m

pe
ns

at
in

g 
co

nd
en

se
r 

fo
r 

ea
ch

R
an

ge
, w

hi
ch

 m
us

t n
ow

 b
e 

ad
ju

st
ed

.
In

 th
e 

fo
llo

w
in

g
pr

oc
ed

ur
e,

 th
e 

fr
eq

ue
nc

y 
ra

ng
es

 r
ef

er
re

d 
to

, a
nd

 o
bt

ai
ne

d
py

 th
e 

di
ff

er
en

t p
os

iti
on

s 
of

 th
e 

sw
itc

h 
ar

e:
R

an
ge

 1
52

0 
K

.C
.-

15
00

 K
.C

.
R

an
ge

2
1 

5 
M

.C
.-

4.
0 

M
.C

.
R

an
ge

3
4 

0 
M

.C
.-

11
.0

 M
.C

.
R

an
ge

 4
11

.0
M

.C
.-

23
.0

 M
.C

.

T
ha

d

W
A

IL

G
R

E
E

N
 &

W
H

IT
E

,

`,
(

13
41

35
 Y

E
LL

O
W

)(
 B

 6
7.

5 
Y

E
LL

O
W

 -
B

LA
C

K
 T

R

A
.2

 W
H

IT
E

 -
B

LA
LK

 T
R

.

X
 A

2
W

H
IT

E
,

X
--

 C
 3

 B
LU

E
)(

; 7
.5

 B
R

E
E

N
I

\
C

+
 R

E
D

)(
 C

-3
 R

E
D

 -
W

H
IT

E
 T

R
,

B
A

LL
A

S
T

 T
U

B
E

 IN
S

E
R

T
E

D
H

E
R

E
 (

F
O

R
 M

O
D

E
L 

M
A

 O
N

LY
)

B
A

LL
A

S
T

*A
yr

 IM
O

S
T

A
T

IO
N

V
O

LU
M

E
 C

O
N

T
R

O
L

S
W

IT
O

I
S

ItO
C

T
O

S
A

N
O

'0
0.

01
S

-S
W

IT
O

I

T
ab

le
 1

-T
ub

e 
So

ck
et

 D
at

a*

C
IR

C
U

IT
D

et
.-

O
ss

.
1s

t
I. 

F
.

2n
d

I. 
F

.
In

d
D

ot
.

1s
t

A
. F

.
D

el
ve

r
O

ut
 -

pu
t

T
Y

P
E

 T
U

B
E

S
10

8
34

34
30

32
30

13

F
ila

m
en

t V
ol

ta
1.

9
1.

9
1.

9
1.

9
1.

9
1.

9
1.

9

P
la

to
 V

ol
ta

P
-1

35
02

-1
20

18
6

18
6

..
40

18
5

13
6

kr
os

o 
G

rid
 V

ol
ta

67
4

67
3E

67
34

..
86

..
..

'T
he

 a
bo

ve
 v

al
ue

d 
w

er
e 

ob
ta

in
ed

 fr
om

 th
e 

un
de

rs
id

e 
of

 th
e 

ch
an

ts
, u

si
ng

 te
st

m
od

s 
an

d 
le

ad
s,

 w
ith

 a
 h

ig
h-

re
ei

st
an

oe
 m

ul
ti 

-r
an

ge
 D

. C
. v

ol
tm

et
er

.
T

he
 M

ai
M

od
el

 0
48

 A
ll 

P
ur

po
se

 S
et

 T
ee

te
r 

is
 h

ig
hl

y 
re

co
m

m
en

de
d 

fo
r 

al
l t

es
ta

 o
f t

hi
s

ch
ar

ac
te

r.
R

eo
ei

ve
r 

vo
lu

m
e 

co
nt

ro
l a

t m
ax

im
um

; s
ta

tio
n 

se
le

ct
ee

 a
t 5

20
 k

ilo
 -

w
ok

e.
 li

ta
cl

ia
to

Lt
ol

ut
a 

w
ith

nh
ue

io
ad

ou
te

r 
w

ill
 n

ot
 b

e 
sa

tie
fa

et
or

y.



OFFICIAL RADIO SERVICE MANUAL 575

SG

K

H
G.G

PHILCO RADIO & TEL. CORP.

PHILCO 38 & 38A

G
S.G

15 32
Table 1-Tube Socket Data*

CIRCUIT MIL-Ne..
I. F.

bit
Dec

hi.

A. F.
Oft

TYPE TUBES 15 32 32 30 19

Filament Volts-F to F 1.9 1.9 1.9 1.9 1.9
135

Plate Volts-P to F (P to K) 135 40 135 135
67

Screen Grid Volts SG to F (SG to K) 67 25 ..
4. To \

Control Grid Volts-CG to F (CG to K) .15 .15 .15 3 \/ Gnd.)
Cathode Volts-K to F 5 .. .. .. ..

*The above values were obtained from the underside of the chassis using test
prods and leads, with a high-resistanee multi -range D. C. voltmeter. The Philco
Model 048 AU Purpose Set Teeter is highly recommended for all tests of this
character. Receiver volume control at maximum; station selector at 520 kilocycles.
Readings taken with a plug-in adapter will net be satisfactory.

The Model 38 is designed to be used with the Philco Type 172-R
two -volt storage battery and Philco Type "P-962" "B"/"C" battery;
the Model 38-A with the Philco Type "P-166" dry "A" battery and
Philco Type "P-962" "B"/"C" battery.

The filament ("A") supply should never exceed two volts at the tube
socket terminals of either Model. The Type 6 tube acts as a voltage-

regulator, and maintains a constant "A" potential to the filaments of
the Model 38-A. The filament current drain upon the "A" battery is
720 milliamperes. The "B" battery current drain varies between 8 and
12 milliamperes,-at 135 volts. The intermediate frequency of the
superheterodyne circuit is 460 kilocycles.

The intermediate frequency compensating con-
densers first should be adjusted. These condensers
are identified as 0, q_o, 0, and C); they are
situated at the rear of the chassis, and are shown in
Fig. 2. They are accessible from the rear of the
chassis. The intermediate frequency is 460 K.C.

The H.F.; Ant. (Broadcast) ® and H.F.; Osc. ®
compensating condensers are situated upon the
tuning condenser assembly, and these should next
be adjusted. ® is mounted upon the section
nearest the front. Both are accessible from top of
chassis, as is the H.F.; Ant.; (Police) 0, which also
should be adjusted at this time. ® is reached
through an opening in the chassis sub -base, to the
rear and left of the tuning condenser, facing front
of chassis.

Next, the L.F.; Ant.; (Police) ® and L.F.; Osc.
03 are adjusted. ® is accessible through an open-
ing in the chassis sub -base, to the right of ® and
behind the tuning condenser. C) is situated along
the rear underside of the chassis, and is accessible
from chassis' rear.

Following the adjustments outlined above, the
I.F. compensating condensers should finally be
re -trimmed.

F.2
p

30
H

19

Ti

Trouble Shooting Hints

The application of excessive filament
voltage on tubes in this set will permanent-
ly damage them. Failure of the type 6
ballast tube or the removal of thes tube
while the set is in operation will result
in excessive filament voltage. Rattling
noises in this set are ordinarily caused
by damage to the speaker, causing the cone
drive to rattle against the pole pieces.
Failure of the set to operate on either the
broadcast or police bands indicates poor con
tact in the wave -change switch. The contacts
should be carefully cleaned and if bent,
straightened. In making tests on the set,the
service man should remember that the on -off
switch breaks the positive "B" leads as well
as the filament. Realignment of this set
shouldn't be attempted until it is sure that
this is the cause of poor operation.
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PHILCO 44
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PHILCO MODEL 44 is adjusted:
ADJUSTMENT OF THE INTERMEDIATE FREQUENCY-
The "ANT" output terminal of the signal generator (Model 048 Set Tester) is

connected to the grid cap of the Detector -Oscillator tube (Type 6A7),-after
removing the grid clip. The "GND" output terminal (of the Model 048) is con-
nected to the "GND' terminal of the receiver chassis.

The output meter is connected to the primary terminals of the Output Trans-
former. Set the signal generator of the Model 048 at 460 K.C.,-the intermediate
frequency of Model 44,-and adjust each of the I.F. compensating condensers in
turn to give maximum response in the output of the receiver. 'the location of
the I.F. compensating condensers is shown in Figure 2 and Figure 4. Figure 2
shows the position of the compensating condensers of the 2nd, I.F. Transformer

and of the 3rd I.F. Transformer 0. Each of these transformers has its dual
compensating condenser mounted at its top, and accessible through a hole in the
top of the coil shield. In the dual compensators, the Primary circuit is adjusted
by the SCREW; the Secondary circuit is adjusted by the hex -head nut. The
adjustment of the primary and secondary circuits of the 1st, I.F. Transformer
*is made by means of two single compensating condensers *and 0 mounted
underneath, and at the rear of the chassis and accessible from the rear. They are
shown in Figures 2 and 4.

ADJUSTMENT OF THE WAVE TRAP-
Replace the grid slip upon the Detector -Oscillator tube (Type 6A7). Connect

the output of the signal generator (Model 048) to the antenna and ground terminals
of the receiver. Set the Wave -Band Switch 0 of the Model 44 to the standard
broadcast band (520-1500 K.C.) (Range 1), and the Station Selector at the low
frequency (520 K.C.) end. Adjust the Wave Trap ® condenser to (ve minimum
response to a 460 K.C. signal from the Model 048's signal generator. The Wave
Trap ® is located at rear and underneath the chassis, and is shown in Figures
2 and 4. It is reached from the rear of the chassis.

ADJUSTMENT OF THE DIAL FREQUENCIES-
In the following procedure, the frequency ranges are:

Range 1 520 K.C.-1500 K.C.
Range 2 15 M.C.-4.0,/11.C.
Range 3 4 0 M.C.-11.b M.C.
Rangla. 11.0 M.C.-23.0 M.C.

"I.F.

OAI

aKDOMt,tf SHOE
FOR TYPE Nil l .22

Table 1-Tube Socket Data*-A. C. Line
Volts, 115.

CIRCUIT
Det.-
One.

let
I.F.

bid
I.F.

2nd Det.
and

let A.F.

Out-
put

Reetl-
fief

TUBE TYPE 6A7 78 78 76 42 80

Filament Volts-F to F 6.3 6.3 6.3 6.3 6.3 5.0

Plate Volta-P to K 260 260 265 165 250 350

Screen Grid Volta-SG to K (Type
6A7-G-3-5 to K) 60 85 85

Control Grid Volta-CG to K
(Type 6A7-G-4 to K) .4 .4 .35 .2 .5

Cathode Volta-K to F 2.2 2.1 1.9 0 0

Type 6A7-G-1 to K 20

Type 13A7-G-2 to K 168 ...

'The values in Table 1 were gotten with an A.C. voltmeter for filament voltages
and a high -resistance D.C. voltmeter for all others. The values were gotten from
the underside of the chassis with test prods and leads. The PHILCO MODEL
048 ALL-PURPOSE SET TESTER IS RECOMMENDED FOR THIS USE.
The Volume Control was at maximum (al 1 the way to right) and the Station Selector
was adjusted to 520 K.C.,-(with Wave Band Switch all the way to left),-when
these readings were taken. NOTE: Values obtained with a plug-in adaptor will
NOT be reliable
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ANT. Q GND.

Lr

PHILCO RADIO & TEL. CORP.
PHI LCO 45

DET. OSCILLATOR.

I.F. 460 KC.

Tube Socket Voltages

PT LE

CIRCUIT
Det.
Osc.

let
IF

2d
IF

2d
Det.

Out -
put Red.

Type Tube 8A7 39-44 39-44 75 42 80

Filament (F to F) 6.3 6.3 6.3 6.3 6.3 5.0

Plate (P to K) 260 255 255 175 250 335

Screen Grid (SG to K)
01-35
G2-135
G36:5-85

75 75 260

Cathode (K to F) 4.2 3.8 3.8 0 0

The above tests were made with an AC voltmeter for filament voltages and 
high resistance DC voltmeter for all others. Dial at MO KC, volume control at
maximum. Test made with test prods applied to socket terminals underneath
chassis. Line voltage 115.

3--'5
G2 23-5 G

C G4

6A7

S.G

K

H H
C G

39-44

O.P. OP

Adjustments are made in the following order-
ADJUSTMENT OF THE INTERMEDIATE FRE-

QUENCY-Remove the grid clip from the type 6A7 tube
and connect the "ANT" output terminal of the signal gen-
erator to the grid cap of the tube. Connect the "GND"
terminal of the signal generator to the "GND" terminal of
the receiver chassis.

Connect the output meter to the primary terminals of the
output transformer. Set the signal generator at 460 K.C. (the
intermediate frequency of Model 45) and with the receiver
and signal generator turned on, the wave band switch at left
and dial at 600 K.C., adjust each of the I. F. compensating
condensers in turn, to give maximum response in the output
of the receiver. The three pairs of I. F. compensating con-
densers are located one pair at the top of each of the three I. F.
transformer shields. These are the three metal "cans" near
the rear of the chassis. Each of the transformers has a dual
compensating condenser mounted at its top, and accessible
thru a hole in the top of the coil shield. In the dual compensa-
tors, the Primary circuit is adjusted by turning the screw; the
Secondary circuit is adjusted by turning the hex -head nut.

ADJUSTMENT OF THE WAVE TRAP-Replace the
grid clip upon the Detector -Oscillator tube (Type 6A7).
Connect the output leads from the signal generator directly
to the antenna and ground terminals of the receiver. Set the
Wave -Band Switch of the receiver to the standard broadcast
band (left hand position) and the Station Selector at the low
frequency (540 K.C.) end. Adjust the Wave Trap condenser
to give MINIMUM response to a 460 K.C. signal from the
signal generator. The Wave Trap C) is located at rear and
underneath the chassis, and is shown in Figure 4. It is
reached from the rear of the chassis, by inserting the fibre
wrench thru the hole near right-hand rear corner of chassis.

2"°
2" I.F. IITAP r° OUTPUT

9

110

6-A7

75

1.11v-221
.89(P -1e)

FRICARACY-DAND TONE STATION VOU.INE CONTROL
SWITOI CONTROL salgrOR AND'6N-OFFSWITO1

DETECTOR, AND OSCILLATOR "HIGH" AND "LOW"
FREQUENCY ADJUSTMENTS-The "antenna" and
"oscillator H. F." compensators are located on top of the
tuning condenser assembly, reached from above.

Set the signal generator at 1500 K.C., tune in this signal on
the set and adjust the antenna compensator C) (nearest tuning
control) to give maximum reading in the output meter.

Next adjust the oscillator H. F. condenser C) (located on
the other section of tuning condenser) to maximum reading.

Finally set the signal generator at 600, tune in this signal
and adjust the oscillator "L. F. condenser", located under-
neath chassis (1j in Fig. 4) to maximum reading. This
adjustment is reached thru the hole in top of chassis, between
the two electrolytic condensers (left hand end of chassis when
facing rear).

42 8o
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PHILCO RADIO & TEL. CORP.
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MODEL 49

OP OP.

P

H
C

85

I. F. ADJUSTMENT-The I. F. (intermediate frequency)
of Model 49 is 260 K. C.

Remove the grid clip from the top of the 6A7 tube and
connect the shielded antenna lead from the Signal Generator
to the cap of this tube. Connect the ground lead of the Signal
Generator to the ground post of receiver. Connect the out-
put meter adapter, leads to the plates of the output tubes
(type 43) in the receiver. Set the wave -band switch at the
left position (standard broadcast).

Set the wave switch of the Signal Generator at 260 K. C.,
and the dial of the receiver at 550. Turn on the set (volume
full on), and the Signal Generator. Now adjust the 1st I. F.
Primary and Secondary condensers (Nos. C) and ® in Fig. 2)
and the 2d I. F. primary and secondary condensers (q)e and C))
to give maximum reading on the output meter. The I. F.
primary condenser is adjusted by turning the screw on top of
the 1. F. transformer and the secondary is adjusted by turning
the nut. The I. F. transformers are in the smaller metal
"cans". The screw and nut are reached through the hole in
top. If the needle on the output meter goes off the scale,
turn down the "attenuator" on the Signal Generator until a
lower reading is obtained.

K

H

Tube Socket Voltages-Line Voltage 120 D.C..
TUBE

Filament
FtoF

Plate
PtoK

Screen Grid
SGtoK

Cathode
KtoF

Type Circuit

78 R. F. 5.8 85 100 30

G3&5 -K:65
6A7 Det.-Clee. 5.7 90 G2 -K:80 22

GI -K:12

78 1.F. 6.3 90 100 15

85 2d Det-let A. F. 6.3 40 15

76 Driver 6.3 100 20

43),
43 Output 2.6

2.6
100
100

105
105

60
60

All readings above made with a 'nigh resistance multirance D. C. voltmeter
using test prods applied to tube sockets underneath chassis (See Fig. ). Volume
cout:JI at maximum, wave -band switch at left (standard broadcast) and dial at
5.50 K.C.

Philco Model 025 Circuit Tester or 048 All -Purpose Tester are highly recom-
mended for making the above tests.

Fig. 2-Top View
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PHILCO RADIO & TEL. CORP.
PH I LCO 54

/0-fT OSCUATOR 7
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THE PHILCO RADIO MODEL 54 is a five -tube superheterodyne, designed for operation on 110 volts,
alternating current, 60 cycles, and 110 volts direct current, employing the new Philco high efficiency
tubes with pentode output and an Electro Dynamic Speaker. The set uses a Philco Type 6A7 tube as afirst detector and oscillator; a Type 78 tube as intermediate frequency; a Type 75 tube as a second detec-tor; a Type 43 tube as pentode output and a Type 25-Z-5 tube as a rectifier. The intermediate frequen-cy for tuning the I. F. transformers is 460 kilocycles. The power consumption on both A. C. and D. C.is approximately 50 watts.

003
120*F.D.4a 80 120 NO

196 i7f1.
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PHILCO RADIO & TEL. CORP.
PHILCO 57

i)E1.05011AMR 7 2" DETECTOR

77

es IS a

L__

RESISTANCE VALUES (OHMS) FIXED (INDENSER VALUES MFD

20,000 VOL.CONT. 0
0
0

.000325

8 000 .001

0 20.000 .09-.09
25,000 (0 A -.001-B-.015

4)100,000 .006
0 1,000,000 () .015-.015

0 10,000

37

240,000
490,000

3251WLE WOUND)

Table 1-Tube Socket Data*-Power Line
Voltage 115 Volts

Circuit
Dot.
One.

2nd
Dot.

Out-
put

Real -
flee

80Type Tube 77 77 42

Filament Volts-F to F 8.3 6.3 8.3 4.8

Plate Volts-P to K 235 45 235 300

Screen Grid Volts-SG to K 110 35 250

Control Grid Volts-CG to K 10.5 .25 .25

Cathode Volts-K to F 25 15 15

 All of the above readings were taken from the underside of the chassis,

OUTPUT

a

29

ger
77

42

80

TIIE PHILCO RADIO MODEL 57 is a four -tube superheterodyne receiver, combining standard broad-

cast and police reception and employs the new Philco high efficiency tubes with pentode output and elet

tro dynamic speaker. The same superheterodyne circuit is used for standard broadcast and police

reception. The intermediate frequency for tuning the I. F. transformer is 460 kilocycles. The power

consumption of the Model 57 is 46 watts.

Trouble Shooting Hints

,)'\
Lack of sensitivity in this set

usually indicates the need for read-
justment of the sensitivity control,
ao. 19. Lack of reception on the po-

lice band sometimes is the result of

a poor contact in the wave -change

switch. Complete failure of the set

is usually due to condenser faults.
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PHILCO RADIO & TEL. CORP.

PHILGO 59

10,00011,C)

In Model 59 the I. F. primary and secondary condensers ar7C11the "regeneration" compensating condenser are located at the
rear of chassis and accessible from the rear; the "ANT" and I"OSC H. F." are located on the side of the tuning condensergang.

Referring to Fig. 3, the I. F. primary and secondary con-densers C) and @ should be adjusted first. Use an accurate
signal generator such as the Philco Model 024. Remove thegrid cap clip from the detector -oscillator tube and connect the
antenna lead from the signal generator to the cap of this tube. C? la
Connect the rtwground lead from the signal generator to theground terminal of the set. Connect the primary terminals of ithe output transformer to an output meter. Set the frequency
switch of the signal generator at 460 K.C. (the I. F. of model -59), and turn the switches of the set and signal generator on. _
Turn volume control full on. Turn the dial pointer on the set
to 600, and then adjust the I. F. compensating condensers C)and @ by means of a fibre wrench so that maximum reading
is obtained in the output meter., If the needle goes off scale,
adjust the attenuator on the signal generator so that a lowerreading is obtained.

Next adjust the ANT. and OSC. H. F /high freouenevl con-densers (4) and C) located on the tuning condenser gang. To
adjust these condensers it is necessary to remove the chassis
from the cabinet, necessitating removing back plate, base
screws, knobs and pointers. Replace the grid clip on the 77
tube and connect the antenna and ground leads of the signal
generator direct to the antenna and ground terminals of the
set. Set the signal generator switch at 1400, turn the tuning
condenser shaft until the rotary plates barely start to mesh
with the stationary ones. Tune in the 1400 K.C. signal here
and adjust condensers (±,) and C) for maximum output meter
reading. When replacing the dial pointer, be sure it is mounted
exactly as it was removed.

Finally adjust the regeneration condenser C). With the
set connected to an antenna, turn the station selector to
receive a station at about 130 on the dial. With a screw driver
turn the small fibre hex -head screw (which operates the
regeneration condenser) located at rear of chassis below
antenna and ground terminals, clockwise until the set squeals
or oscillates. Then turn the hex -screw 14 of a turn back until
the squealing stops. Tune in other stations on different points
on the scale to make sure that the squealing is eliminated. It
will be necessary to readjust this condenser if a different type
77 tube is used for second detector.

Tube Socket Data-Line 115 Volts

Circuit
Dot.
Ose.

2nd
Dot

Out-
put

Real -
flee

Type Tube 77 77 42 80

Filament Volts-F to F 6.3 6.3 8.3 4.8

Plate Volts-P to K 235 45 235 300

Screen Grid Volts --SC to K 110 35 250

Control Grid Volts-CG to K 10.5 .25 .25

Cathode Volts-K to F 25 15 15

STATION
SELECTOR

OUTPUT

p

VOLUME CONTROL
AN D'ON-OFF"SWITCH

42
p - p

F

So

6ROU ANTEN

SENSITIVITY CONTROL

Trouble Shooting Hints

Whistling in these sets often develops
after the set has been in use for some time.
Readjust the regeneration condenser, No. 16
for the greatest possible sensitivity with-
out oscillation. Check for oscillation on
all parts of the tuning scale. Complete
failure of the set. is probebly due to con-
denser breakdown or a defective volume con-
trol.

*All of the above readings were taken from the underside of the chassis
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PHILCO RADIO & TEL. CORP.

PHILCO ' 60

1. f. 2w0 OfT. OUTPYT

O ® O ®
0A1 0.011,1 0.11_51Lf

T ITT T
INTERNAL CONNECTIONS

FILTER CONDENSER BANK

Table 1-Tube Socket Data*-A. C. Line
Voltage 115 Volts

Circuit Det.
Osc.

I. F.
2nd Dot,
and let

A. F.

2nd A.F.
(Out-
put)

Recti.
tIer

Type Tubs 6A7 78 75 42 80

Filament Volts-F to F 6.3 6.3 6.3 6.3 4.8

Plate Volta-P to K 250 250 170 210 350

Screen Geid Volts-SG to
K (6A7 -G3-5 to K) 85 120 245

Control Grid Volts-CG to
K (6A7 -G4 to K) .18 .18 .15 .18

Cathode Volta-K to F 3. 3. 0 0

6A7 -G1 to K :1.4 volts.
6A7 -G2 to K =160 volts.
All the above values were obtained from the underside of the chassis,

using test prods and leads with a suitable A. C. voltmeter for filament
voltages and a high -resistance multi -range D. C. voltmeter for all other
values. The Philo, Model 048 All -Purpose Set Tester is highly recom-
mended far this use. Volume control at maximum and Itation selector
at 530 K. C. Readings obtained with a plug-in adaptor will NOT be satis-
factory.

The intermediate frequency compensating condensers
first should he adjusted. The intermediate frequency is
460 K. C. These condensers are @, @ and @, accessible
front rear of chassis.

Next, the high frequency ® and antenna ® com-
pensating condensers are adjusted. These are mounted
upon the tuning condenser assembly ®; ® is nearest
front of chassis.

The low frequency compensating condensers are ad-
justed last. The -,e are © for Police Band, C) for Broad-
cast Band, and are at rear of'ohassis.

The I. F. compensating condensers should be given a
final retrimming after these adjustments are completed.

3% 62 GI

C G4

6A7

sG G

p

42

K

78

80

p

op pp.

CG

75

K
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PHILCO RADIO & TEL. CORP.
PHILCO 66

7 r r tsTDET.05[.
// // // 6A7

S G

75 4Z

80

7- 7
I.F.

78

2.0014

47,0oon
=

icy
crow.

VeNit

0N-0Fr SWITCH
AND VOLUME CONTROL

STATION
SELF OR

00
GROUND ANTENNA" 78

Tube Socket Voltages-Line Voltage 115

Tube 687 78 76 42 80

Circuit Det. Osc. I. F. 2d Dot. Output Rect.

Filament (F -F) 6.3 6.3 8.3 6.3 5.0

Plate (P -K) 280 280 160 250 340

Screen (SG -K) 85 85 ... 260

Cathode (K -F) 2.1 2.2 0 0 ...

42

-75

ompf
9

8 I 4

, I

43
0

RECTIFIER

air

2Ne DET.
IST AF,

75
o'`t. OUTPUT 07

GREEN42

01:

WHITE

GREEN &WHITE

Adjustments are made in the following order:
(1)-1. F. (Intermediate Frequency)- Remove grid clipfrom cap on 6A7 tube and connect antenna lead from signal

generator to cap of tube. Connect ground lead to ground poston set.. Turn on set and signal generator; set wave switch oflatter to 460 K. C. (the I. F. of Model 66) and dial of setat 540, wave band switch to left. Adjust each of the four I. F.
compensating condensers Gig GIs, (22) and (.:2s in turn so that
maximum reading is obtained in the output meter. If themeter reading goes off scale, adjust the attenuator on thesignal generator so as to get a lower reading. These I. F.condensers (visible in Fig. 4) are adjusted by inserting the
hex wrench thru the holes in rear of chassis sub -base (except
one to extreme left when facing rear of set). Two of the holes
are covered by small metal buttons which can be removed
temporarily by hand.

(21-WAVE TRAY --Replace grid clip on cap of 6A7 tube
and connect antenna lead from signal generator to antenna
post on set. Set signal generator at 460 K. C. and :oljust wave
trap CO so as to get MINIMUM reading in output meter.

(3)-ANT. and OSC. II. F.-These adjustments ® and
C) are located on top of the tuning condenser assembly at
right (facing front of set) and adjusted from above. The
"ANT" (7) is nearest front of set. Set signal generator at 1700
and dial of set at 1700 and adjust these two condensers to get
maximunt output meter reading.

(4)-0SC. L. F.-This condenser (4 is located underneathchassis (see Fig. 4) and is reached from underneath. Set dial
of set and signal generator switch at 600, and adjust for
maximum reading.

6A7 78
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PHILCO RADIO & TEL. CORP.

PH I LCO 84

1/TJET. OSCILLATOR /

1-0 I/
/

yo

16,00On
Vetovvy

12

2"° DET.

77

0,000n19 c'°")'f OUT PUT

"N "-CIRCE hi E. V/Fmt

ry Note 1. Condenser g used in early production only/.

The I.F. primary and I.F. secondary condensers should be
adjusted first. Set the signal generator at 460 KC (the I.F. of
Model 84) and the dial pointer at 600. Adjust 1.F. condensers
© and 0 so that maximum signal is obtained. These con-
densers are at rear of chassis, accessible from rear.

Next, adjust'the "regeneration" condenser. This -is J
located at the right hand rear of chassis (facing rear). Adjust-
ment is made by turning the fibre hex nut with either a screw
driver or the special fibre wrench. The procedure is: tune in
a signal at the high frequency (1500) end of the dial and turr
the fibre nut clockwise until oscillation or squealing is heard.
Then turn the nut half a turn back (to left). Now tune in a
low frequency station, and if squealing is still heard, turn the
adjusting nut half a turn back from the squealing point.

The OSC HF is and ANT compensating condensers 0
are adjusted last in the order mentioned. These are located on
the tuning condenser gang, the ANT 0 being nearest the
front of set. In early production sets use the fibre handle

screw driver for adjustment, later production, the fibre hex
wrench. In making these adjustments, set the signal generator
at 1400 and the station selector at 140.

S.G.SUP.

p

77

K  
42.

K

8o

.3°0

VOLUME CONTROL STATION
AND'ON-OFF-SWITCH SELE R

TYPE TYPE SENSITIVITY

TUBE ANTENNA OUN TUBES CONTROL

Table 1-Tube Socket Data*-A. C. Line
Voltage 115 Volts

Circuit
Dot.
Oat

2nd
Det.

2nd A.F.
(Output)

Rectifier

Type Tubs TI 77 42 80

Filament Volts-F to F. 6.3 8.3 8.3 5.0

Plate Volts-P to K 240 70 225 340

Screen Grid Volta-SG to K 95 23 225 ...

'All the above values were obtained from the underside of the chassis, using
test prods and leads with a suitable A: C. voltmeter for filament vo tages and a
high -resistance multi -range D. C. voltmetefifor all other values. The Philco
Model 048 All -Purpose Set Tester is highly recommended for this use. Volume
control at maximum and station selector at 540 K. C. Readings obtained with a
plug-in adaptor will NOT be satisfactory

77
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TYPE 16
TUNE

TYPE EA -7
TUNE

TYPE 42
TUNE

TYPE 75
TUNE

PHILCO RADIO & TEL. CORP.

PHILCO 118

-11-- 1.0 PUB. RED

1.0 P1FD. BLUE

1.0 MFO. BLUE
NEG. ORONO TO CAN

2.0 PIM PLAIN

® BY-PASS CONDENSER CONNECTIONS

GROUND ANTENNA TYPE E0 TUBE-7

VOLUME CONTROL STATION WAVE RAND TONE
ANVON-OFF.SWITCH SELECTOR SWITCH CONTROL

Set the wave switch on the Signal Generator at
260 K. C., and the dial of the receiver at 550.
Turn on the set (volume full on), and the Signal
Generator. Now adjust the 1st I. F. Primary and
Secondary condensers (Nos. ® and Q in Fig. 3)and the 2d I. F. primary and secondary con-densers ( ® and p) to give maximum reading onthe output meter. The I. F. primary condenser
is adjusted by turning the screw on top of theI. F. transformer and the secondary is adjustedby turning the nut. The I. F. transformers
are in the smaller metal "cans". The screw andnut are reached through the hole in top. If theneedle on the output meter goes off the scale,turn down the "attenuator" on the Signal
Generator until a lower reading is obtained.

OSCILLATOR-LOW FREQUENCY-Thisis condenser (see Figs. 3 and 4) located under-neath chassis and accessible from underneath.
Use the fibre wrench. Set signal generator switch
at 600, tune in the signal at 600 on the dial and
adjust condenser to maximum.

'I ube Socket Voltages-Line Voltage 115

Function R.F.
Owpet'I.F.I A.F. Driver Output Fleet.

Type 78 6A7 78 75 42 42 42 80
Filament (F -F) 6 3 6 3 6.3 6.3 6.3 6.3 6.3 5.0
Plata (P -B) 180 180 200 125 195 280 280 315
Screen (8G -K) 80 175 80 ... 196 290 290 ...
Cstlaode (IC to F).... 2 5 2.6 3 2 0 0 0 0 ...
6A7' 431 to IC

657. Wu. K
26

160

ANT. AND OSC. H. F.-SHORTWAVE-
The crystal controlled signal generator is used
for these adjustments. These are condensers ®
(Ant. H. F.) and @ (Osc. H. F.) located under-
neath chassis, and adjusted from underneath.
The fundamental frequency of the Philco Model
091 crystal controlled signal generator is 3600
K. C. or 3.6 megacycles. The third harmonic of
this is 10.8 M. C. Turn the waveband switch
of the set to the right and the dial to just below
11 M. C. The 10.8 harmonic should be picked up
here and the two condensers should be adjusted
to give maximum reading on the output meter,
on this signal.

Trouble Shooting Hints

Lack of sensitivity on the short
wave bands of this set indicates that
the tuning condensers are off adjust-
ment. Tune the set to 11 mc. and usc:

the third harmonic of a 3.6 mc. sig-
nal generator.

s.c

P

SUP.

K

78

6A7

BP

C

75

OP

K

H
C

42

Bo
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11"0

J.

10

NOTE: 7 17_7_49

RU

4.

IST DET.OSC

of

F.

Oft 49
loT A F. ,k,, OUTPUT

75

ADO

42

211, 7.3A

Co

'CD

GREEm.

WHITE 11

wllrt
inftt

SAtCTIFIE

60

if

PHILCO 144

/1-ADJUSTMENT OF THE INTERMEDIATE
FREQUENCY-Remove the grid clip from the type 6A7
tube and connect the "ANT" output terminal of the signal
generator to the grid cap of the tube. Connect the "GND"
terminal of the signal generator to the "GND" terminal of
the receiver chassis.

Connect an output meter to the primary terminals of the
output transformer. Set the signal generator at 460 K.C. (the
intermediate frequency of Model 144) and adjust each of the
I. F. compensating condensers in turn, to give maximum
response in the output of the receiver. The location of the I. F.
compensating condensers is shown in Figure 5. Each of the I. F.
transformers has a dual compensating condenser mounted at
its top, and accessible thru a hole in the top of the coil shield.
In the dual compensators, the Primary circuit is adjusted by
turning the screw; the Secondary circuit is adjustedby turning
the hex -head nut.

2-ADJUSTMENT OF THE WAVE TRAP-Replace
the grid clip upon the Detector -Oscillator tube (Type 6A7).
Connect the output leads from the signal generator directly to
the antenna and ground terminals of the receiver. Set the
Wave -Band Switch of the receiver to the standard broadcast
band (extreme left) and the Station Selector at the low fre-
quency (520 K.C.) end. Adjust the Wave Trap (2) condenser
to give MINIMUM response to a 460 K.C. signal from the
signal generator. The Wave Trap C) is located at rear and
underneath the chassis, and is shown in Figures 4 and 5. It is
reached from the rear of the chassis.

3-ADJUSTMENT OF THE DIAL FREQUENCIES-
Model 144 has four separate frequency bands or ranges, each
obtained by one of the four positions of the wave -band switch.
There is a compensating condenser for each range, which must

now be adjusted. In the following procedure, the frequency
ranges referred to, and obtained by the different positions of
the switch are:

Range 1 520 K.C.-1500 K.C.
Range 2 1 5 M.C.-4.0 M.C.
Range 3 4 0 M.C.-11.0 M.C.
Range 4 11.0 M.C.-23.0

3,5 G2 C

H
C.

K

SG suP.

K

D.P DP
C

"nut
TIM

WINE - 0.25 MF

WHITE - 0.25 MI.

WHITE - 0.25 MI.

0.1; PEEN - 0.05 ME

OREEN - 0.05 MI.

GREEN - 0.05MF.

RUN - 0.0SMF.

BY-PASS CONDENSER BLOCK CONNECTIONS

TOTE MOVE TATO STATION TOWNE CON11400.

COWIN. Sulam STUMM AND 1.044.1140,0.

r.\CFT

00
WITT

Tube Socket Voltages-Line Voltage 115

111,17111
NN

'NIS ?II
11,111

MI KY
'UN

TYPI /11

CIRCUIT
Dot,
Oat.

1st
I. F.

2nd
I. F. A. F.

Out-
put

Roca -
flat

TUBE 8A7 78 78 75 42 80

Filament Volts (F -F) 6.3 6.3 6.3 6.3 6.3 3.0

Plate Volts (P -K) 250 230 230 185 300 350

Screen Grid Volta (8G -K) 60 76 761 ... 310

Cathode Volta (K-Gnc) 1.4 2 2 0 0

6A7-G2 to B 160

6A7-G1 to K 20

SC

K

6A7 78 75 42.
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MODEL 504 ONLY.
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70
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75 42
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0 BY-PASS CONDENSER MOO(
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FOR TYPE 11-14 EL 0-22
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O WHITE .25 MED.

O WHITE .25 WED.

0 GREEN .05NFD

O GREEN .05740.-11,--.
C) GREEN .05147o

25 11.r.PA55 CONDENSER O:OCY

CONNECTIONS

80

The electric pick-up is of the high -impedance type. Its impedance, at 1003 cycles, is 10,000 ohms. Its D. C. resistance

is 700 ohms. A description of the adjustment of the pick-up is given in Service Bulletin No. 89, "Adjusting the Electric Pick-up".

The D: C. resistance of the pick-up bucking coil is 230 ohms. The direction of current -flow in the bucking coil is v.n.y important

for proper reproduction; if the bucking coil is temporarily disconnected, he sure it is re-connected;orrectly.

The electric motor depends upon the frequency (cycles) of the power supply for its correct speed. The power line frequency

must be the same as that given in the name -label upon the radio chassis and upon the motor frame. Only a motor of the correct

frequency will give the proper turntable speed.

The motor is of the self-starting, synchronous type. The motor should be lubricated at least. once every six months. To do

this, lift off the turntable and place a few drops of a good grade of light machine oil in the oil -hole in the top-plate of the motor.

If the electric motor should develop a fault., it should be replaced. Do not attempt to repair it; get in touch with your Dis-

tributor regarding the faulty motor.

The radio circuits are the same as those of Model 44,-with the additional phonograph reproducing circuits.

Trouble shooting Hints

Electrolytic condensers sometimes

give trouble in these sets after several

months of use. Replace the defective

units. In case of line fuses blowing,

check the .015 mf. condensers across the

power transformer primary. Also test the

phonograph motor. In case of trouble

with the latter return it to the factory.
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39-44

PHILCO RADIO & TEL. CORP.
PHILCO 10

, OCT. OSCILLATOR
7

'EA2 3944

pit:- OTHER SIDE OF BATTERY GROUNDED

TO CASE (FRAME OF CAR).

PLC

7". DET.
7

20.000 n sz,:oo. zoom

4. ;.6 ii-rt® hg -
15

MODEL 10 (Code 122) ADJUSTMENTS

Set up the signal generator and adjust it to exactly
260 K. C. Connect the generator lead to the grid cap of
the 6A7 tube. The output meter must be
connected by means of an adapter to the small prong of
the speaker plug and to the chassis.

The 'Receiver volume control must be turned on to
approximately full volume and the attenuator in the gen-
erator set for a hall -scale reading of the output meter.

The padders anu must be adjusted first., These
padders should be adjusted to peak.
First adjust the screw, then the nut.

The padders © and must be adjusted next.
Turn the adjusting screw (17) all the way in.

A metal screwdriver can be used for this. Then, with
generator attenuator set so there is approximately half -
scale reading, adjust the nut with a fibre wrench for
the maximum reading on the output meter.

Then adjust the screw for maximum reading on the
meter. This adjustment is critical. Note the maximum
reading obtainable and then turn the screw in again and
readjust, just bringing the adju4ment up to the maximum
reading. Do not pass it and then back off.

After padding the first I. F. stage, remove the gen-
erator lead from the 6A7 tube and reconnect the grid cap
to the 6A7 tube. Connect the antenna lead to the Re-
ceiver. Set the generator to 1500 K. C. and then connect
the generator lead to the antenna lead.

There are four holes in line, one in each of the sections
of the tuning condenser housing. Place a
high -frequency padder (9j until the maximum reading is
obtained in the output meter. This is the true setting
for 1500 K. C., 150 on the di al scale.

Next turn the condenser plates in mesh to 140 on the
scale, 1400 K. C., and set the . ;,t,rnal generator for 1400
K. C. The R. F. padder Q37, and he antenna padder
are next adjusted for the maximum reading on the output
meter.

Turn the condenser plates in mesh to 60 on the scale.
600 K. C., and readjust the signal generator to this fre-
quency. Adjust the low -frequency padder 03) for the
maximum meter reading.

Recheck the adjustments and then remove all test leads.
f this procedure has been carefully followed and an

accurately calibrated oscillator or signal generator used,
the Receiver is adjusted properly.

iDCOPM4

TUNING

HOLES FOR
ALIGNING
CONDENS

11-44E
I. F.

5G

p

cc

39-44

-01ANTENNA PADDER
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PHILCO RADIO & TEL. CORP.
PHILCO 700

r
SA

BROODED TO CASE ( NAME OF CAR)I
OTHER 510E Of 'A' BATTERY 'a

±AitILLT

if FREQUENCY 160 NC

IT E ebt.Ac.
GRID

RETURN

PRIMARY PADDED SECONDARY MODER At= ANDANA
'CASA...ST/Imo NuT ANyuSENENT

JF

tl

AGCONNANTI PAPAW

1st 1. F. Transformer 2nd 1. F. Transformer
I. F. TRANSFORMER AND PADDERS
The new style I. F. transformer complete with padders

is used in the Model 700.
The padders are placed in the top of the shield can

one above the other.
The primary padder is adjusted by means of the screw

slot, accessible through the hole in the top of the shield
can. The secondary padder is adjusted by means of the
small hex nut, also accessible through the hole in the top
)f the shield. (See Figs. 1 and 2:)

The coil windings terminate in leads instead of ter-
minals or lugs. The color scheme of the leads is given in
Fig. 1.

If replacements are ever necessary, replace the entire
coil assembly 32-1329 for the first I. F. stage and 32-1237
for the second I. F. stage. Neither the coil nor the pad-
ders will be furnished separately. Order only by the
above numbers.

Remove the speaker lid from the Receiver. Remove
the grid cap terminal from the 77 tube (for location see
Fig. 2).

Set up the signal generator and adjust it to exactly
260 K. C. Connect the generator lead to the grid cap of
the 77 tube. (See Fig. 2.) The output meter must be
connected.

The Receiver volume control must be turned on to
approximately full volume and the attenuator in the gen-
erator set for a half -scale reading of the output meter.

The padders A, and (,4) are adjusted first (Figs. 2 and
3). Turn the adjusting screw (2:2) all the way in, A metal
screwdriver can be used for this. Then, with generator
attenuator set so there is approximately half -scale, read-
ing, adjust the nut '2,, with a fibre wrench for the maxi-
mum reading on the output meter.

Then adjust the screw '22) for'maximurn reading on the
meter. This adjustment is critical, Note the maximum
reading obtainable and then turn the screw in again and
readjust, just bringing the adjustment up to the maximum
reading. On not pass it and then back off.

121111 MUM
fl

6

5 G SUP

H 14

C G

44

() TUNING
CONDENSER

I

77 75

0

H H

P

H

42 8484
-(?) ANTENNA PADDER

-0 R. F. PADDER

<DAN FREQUENCY PADDER
Fro. 2

K

HOL.F.S. FOR,
ALIGNING]
CONDENSER

44 TUBE R.F.

Ti TUBE DET. OSC.

1ST I.F. TRANSFORMER

2ND I.F.TRANSFORMER

O

VIBRATOR
38-5096

39 -44 -TUBE
I. E

'15.n.-1(7r 42TUBE
DET. OUTPUT

Trouble Shooting Hints

84TUBE
RECTIFIER

A sticking vibrator and mis-align-
ment of the oscillator circuit are com-
monly encountered. Replace the vibrator
or file the contacts if the pitting is
not too deep. Realing the I. F. ampli-
fier first, then adjust the high and low
frequencies padders at 1400 and 8J0 K. C.
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53-4 TBE
RECTIFIER
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a

0.
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Set up the signal generator and adjust it to exactly
260 K. C. Connect the generator lead to the grid cap of
the 6A7 tube. (See Fig. 2.) The output meter must be
connected by means of an adapter to the small prong of
the speaker plug and to the chassis.

The Receiver volume control must be turned on to
approximately full volume and the attenuator in the gen-
erator set for a half -scale reading of the output meter.

The padders ® and Et are adiusted first
Turn the adjusting screw ® all the way in. A metal

screw driver can be used for this. Then, with generator
attenuator set so there is approximately half -scale read-
ing, adjust the nut ® with a fibre wrench for the maxi-
mum reading on the output meter.

Then adjust the screw ® for maximum reading on the
meter. This adjustment is critical. Note the maximum
reading obtainable and then turn the screw in again and
readjust, just bringing the adjustment up to the maximum
reading. Do not pass it and then back off.

Repeat the above procedure with the condensers
and ®.

After padding the first I. F. stage, remove the gen-
erator lead from the 6A7 tube and reconnect the grid lead
to the 6A7 tube. Connect the antenna lead to the Re-
ceiver. Set the generator to 1500 K. C. and then connect
the generator lead to the antenna lead.

There are four holes in line, one in each of the sections
of the tuning condenser housing. (See Fig. 2.) Place a
nail of the size that fits snugly through the holes and then
turn the condenser plates out of mesh until they strike
against the nail.

With the tuning condenser in this position adjust the
high -frequency padder g until the maximum reading is
obtained in the output meter. This is the true setting
for 1500 K. C., 150 on the dial scale.

Next turn the condenser plates in mesh to 140 on the
,cale, 1400 K. C., and set the signal generator for 1400
K. C. The R. F. padder ® and the antenna padder ®
are next adjusted for the maximum reading on the output
meter.

Turn the condenser plates in mesh to 60 on the scale,
600 K. C., and readjust the signal generator to this fre-
quency. Adjust the low -frequency padder ® for the
maximum meter reading.

Recheck the adjustments and then remove all test leads.
If this procedure has been carefully followed and an
accurately calibrated oscillator or signal generator used.
the Receiver is adjusted properly

K

T T I

T-1 G

79 84

Trouble Shoo -Ling Hints

Shorted I. F. transformers due to

crossed leads are sometimes encountered.
Replace the coil. After some use vi-

brator contacts stick:-- file them or

replace vibrator if necessary.
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R.F.

/39-44

PHILCO RADIO & TEL. CORP.
STUDEBAKER DE LUXE MODEL A.C.-206
PIERCE -ARROW -AUTO RADIO
NASH MODEL A.C. 989

NOTE:- OTHER SIDE OF BATTERY GROUNDED o-t .oTO CAR (MAME OF -

5.G

H H

C.G:

K 39144 6A7

)z)

DP DP.

$ Antenna Transformer 32-1220 0 Resistor (500,000 ohms)....6097
Tuning Condenser 31-1083 ® Condenser (.00011 mid.)... 4519

1st Padder (in tuning cond ) (It) Padder (prim. 2nd I.F.). .31-6008

Resistor (100,000 ohms).... 6099 01.1.F. Transformer (2nd) ....32-1237
Condenser (.05 mid.) 30-4020 * Padder (secondary 2nd I.F.).31-6008
R.F. Transformer 32-1221 io Resistor (100,000 ohms).... 6099

Condenser (.05 mfd.) 30-4020 ® Condenser (.00025 mfd.)... 3082

2nd Padder (in tuning cond ) * Condenser (.01 mfd.) 30-4051

3rd Padder (in tuning cond.) g Vol. Control Assembly 38-5280

0 Resistor (50,000 ohms) 6098 ® Resistor (2,000,000 ohms) 33-1025

11 Oscillator Transformer 32-1222 0 Condenser (.00025 mid.)... 5858

12 Condenser (.00025 mid.) 3082 4)., Resistor (250,000 ohms).... 3768

) Padder 040005 0 Condenser (.006 mfd.) 30-4024

15Resistor (15,000 ohms) 6208 g Resistor (500,000 ohms)....6097
Padder (prim. lst IS.). . 31-6007 * Condenser (20 mfd.; 25 mfd.)30-4065

) I.F. Transformer (1st) 32-1236 (g) Resistor (700 ohms) 33-3019

a Resistor (500,000 ohms).... 6097 * Condenser (.006 mid.) 30-4024

g Padder (secondary 1st I.F.).31-6007 ® Output Transformer 32-7102

19 Condenser (.05 mfd.) 30-4020 00 Cone and Coil 36-8020

29 Condenser (.5 mid.) 30-4058 * Field Coil Assembly 36-3130

Resistor (500 ohms) 1 6977 42 Tone Control 30-4056

0
O
0
0
O
0
0

Ignition and Generator
Interference Suppression
Install spark plug resis-

tors on all spark plugs. On
the right side of the motor
the spark plug porcelains
are covered with a rubber
sleeve. When the sleeves
are replaced, make sure that
they are pushed down far
enough to completely cover
the porcelain on the plugs.
Dipping the rubber sleeves
in gasoline will make this

C.

2". HT.
75

75

.004,51

* Pilot Lamp 6608
glIO Condenser (.25 mfd.) 04360

Resistor (20,000 ohms) 6649
Condenser (.05 mid.) 30-4020
Resistor (32,000 ohms) 3525

(18; Condenser (..5 mfd.) 30-4048
0 Resistor (200 ohms) 7217

0 Resistor (100 ohms) . 7838
* A Choke. 32-1268
52 15 Amp. Fuse 7227

t03 Condenser (.5 mfd.). .30-4061
g Vibrator Choke 32-1259
0 Condenser (.5 mid.) 30-4061
 Vibrator 38-5036
 Condenser (.05 mfd.) .30-4039
 Resistor (200 ohms) 7217

gResistor (200 ohms) 7217

Condenser (.00125 mfd.) 5886
Power Transformer 32-7131
Condenser (.006 mfd.) 30-4024
Filter Condenser 30-2015

0

ct)

cz)

operation very easy.
Cut the coil to distributor

high tension lead about one
inch from the distributor
head and install the screw
type suppressor.

Install a by-pass conden-
ser on the generator and
cc meet the condenser lead
tc the generator side of the
cutout relay. The condenser
must be fastened in place
under the relay mounting
screw.

The other by-pass con-
denser must he mounted be -

OUTPUT

41

MOM

astir

r
II.I

hi

el

41 84

® Chokes 32-7038
0 R. F. Chokes 32-1078
* Resistor (50,000 ohms) 4237

0 Resistor (7 ohms) 5110

Spark Plug Resistors 4531

Distributor Resistor 454C

Screw Type Resistor 4851

Interferenee'Condenser .. 30-4007
Dial 27-5022
Studs -4 Aa 28-6102
Nuts (mounting) W55

knob 03064
flattery Cable.. 38-5296
Antenna Lead. 38-5131
Instrument Panel Control -42-5088
Acorn Nut W821

De Luxe Control Sasembly 42-5097
Standard Control Assembly 42-5101
Steering Col. Contnil Assens 42-5096
Gasket 27-7290
Nash Control Plate. 28-7025

hind the instrument board
and the lead connected to
the ammeter. Fasten the
condenser mounting bracket
under one of the instrument
mounting screws. On some
cars, this condenser may be
more effective when con-
nected to the dome light
wire. In such cases, the
condenser lead must be
spliced to the dome light
wire at the right pillar post
and the condenser mounted
on the instrument board
flange.
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PHILCO RADIO & TEL. CORP.
STUDEBAKER DE LUXE MODEL AC -206 CODE 122

Ignition and Generator Interference Suppression
On all cars a standard suppression method is followed..

Place the spark plug resistors on each spark plug in a
vertical position and the screw type suppressor in the
high tension lead between the coil and distributor as
near the distributor as possible.

One of the small condensers is fastened under the
screw that holds the generator cutout and the lead con-
nected to the battery terminal of the cutout. The other
condenser is connected to the dome light wire where
it enters the windshield post on the right side of the
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instrument board and is grounded under the lower
instrument board fastening screw. In some eases it
may be necessary to bond all the metal controls that
come through the large grommet in the center of the
dash.

In extreme cases on the eight cylinder cars, it may
be necessary to place an additional condenser on the
ammeter. In this case it is grounded and held in place
by the lower mounting screw of the ammeter. If, after
this is completed, there is still a noticeable amount of
ignition interference, the distributor rotor arm should
be peened.
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PHILCO RADIO & TEL. CORP.
MO DEL G

DODGE -CODE DR & DS PLYMOUTH CODE PE & PF
CHRYSLER CODE-CU &CV,- DE -SOTO CODE SE,-CHRYSLER- S I X CODE CA 8.C13

7DE1 OSEILLMDL 221,11 I _ Math
39 44 6A7

so

CG

399844
3G5 G2

IC

H

G -G4

A7
D.P 09.

SS -44 /§.

to,oeon 31,000 n loon .on

4 "*_ (?) .1* 6
Zgo

r

DINEk.SIDE pr BATIVY
&ROUNDED TO CM If ROME Of ERR).

5G G

H H

?5 41
Model G

( Antenna Transformer 32-1220
4) Tuning Condenser 31-1182
4) 1st Padder ton tuning cond )

/ Resistor (09,(100 ohms) 6099
4) Condenser (.03 mfd.) 30-4025
4) R. F. Transformer 32-1221
® Condenser (.03 mfd.) 30-4025
® 2nd Padder (on t uning cond ).
CO 3rd Padder (on -timing cond ) .
to Resistor (51,(XX) ohm) 1)098

(it) Oscillator Transformer 32-1222
(1:4 Condenser (.00025 mid.). 3082
Hit) nobler 31-6012
(14) Resistor (15,000 ohms) 6208
C) Molder (Prim. 1st I. F.) part

of 32 1236 assembly
I. F. Transformer (1st). ...32-1236

(ii) Resistor (1,00,000 ohms). :33-1096
iN Padder (Secondary 1st 1. F.)

part of 32-1236 assembly
,111. Condenser (.03 mfd.) 30-4025
(to) Condenser (.5 tad.). 40-1018
qi) Resistor (50) ohms) 6977

() Resistor (500,00 ohms).. 6097
(3l Condenser (.OMO mid.). . .30-1031
'2, Padder (Prim. 2nd I. F.) part

of 32-1237 .iskembly
Ca I. F. Transformer (2nd)....32-1237
(25 Padder (Secondary 2nd 1. F.)

part of 32--1237 assembly
@.) Resistor (25,000 ohms, 33-1013
46 C ondenser 00011 mfd.). -30-1031
(61) C ondenser (.006 mfd.) 30-4125
,Aa' Volume Control Assembly -33-5056
'31' Resistor (2,000,000 ohms) -33-1025
.32 Resistor (250,0)0 ohms) 33-1097
tt Resistor (250,000 ohms) 33-1097

(34 Condenser (.00011 mid.).  30-1006

H

p

84 CABLE
,SOCKET,

41

AU. THESE AAAAA WITHIN RECEIVER MOUSING.

ALL THESE PASTS WITHIN SPEAKER HOUSING.

INDICATU CABLE PUS

0 32

0 0 ®

(O-3) Cone and Voice Coil. .36-3159
(44) Field Coil Assembly . .36-3140
( Tone Control. 30-4127
(16) "Condenser (.25, .25 mfd.) 30-1126
0 Resistor (20.000 ohms) 5649
@ Condenser (.05 mid.)
41 Resistor (32,000 ohms)
COO) Condenser (.5 mfd.)
@ Resistor (200 ohms)
6x CondenserCondenser (.01 mfd.)
(iii) Resistor (100 ohms)
(D "A" Choke

3. Resistor (250,000 ohms)....33-1097 (....o) Condenser (.5 mfd.)....
:11, Resistor (51.0(X) ohms) 6098 Vibrator Choke

,,, Condenser (.05 lord.) 30-4123  7 Condenser (.5 mid.)
iis Condenser (20 mfd.) 30-2063 (.* Condenser (.5 mfd.)

II4 Resistor ((6011)00 ohms) 6097 (0 Vibrator Unit
In lie.istor (7(6) ohms) 6443 CO Condenser (.05 add.)
II (o,11 tenser (.(01) natl.) 30-1024 iii Itisistor (2(6) ohms)
, Output Transformer 2598 4,2 Resistor (200 ohms)

(0 Power Transformer 3°-7110
(irO Condenser (.IAN) odd.) 30-4024
Co) Filter Condenser (4 mid ,

8 add.) 30-''030
C) "B" Chokes 39-7116

30-4020 017) R. F. Choke 32-1260
3525 C) Pilot Lamp 34-2031

30-4018 Spark Plug Resistor 33-1015
7217 Distributor Resistor 33-1113

30-4124 1 Mfd. Condenser 4522-S
33-3023 Mfd. Condenser 30-4007
32-1312 Strip Copper Braid .. ..9446
30-4015 Glass for Control 27-7325
32-1260 Dial (Plymouth) 42-5123
30-4015 Pointer (Ply lllll uth) 28-1763
30-4015 Control Assembly
38-5036 (Ply h) 42-5113
30-4039 Knobs (Volume) Ply th 27-1081

7217 Knobs (Timing) Plymouth 27-4083
7217 Bezel Assembly (Ply 1042 1115

4

-J

.-27*

171 )*'6)

Knob Springs . ...28-1738
Interconnecting Calde 11-3065
"A" Cable 38-5704
"A" Terminal 1,1626
Flexible Shaft ("l ailingI 28-8188
Flexible Shaft (Volume) 28-8198
Speaker %OMNI ing Plat, 28-17(6)
Speaker M ling Bracket 25-1791
Receiver Mounting Plate .28-1792
Receiver Mounting

Bracket .. 28-1848
Fuse . 7227
Fuse Insulator 27-7131

- - -- -
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PHILCO RADIO & TEL. CORP.
HUPMOBILE MODEL G, DE-SOTO CODE SE, CHRYSLER -SIX CODE CA &CB

/DIT.OSCILLATOR IMF

44

rDET
I" AUDIO

75
ikoesrrf

6

ALL THESE PARTS WITHIN RECEIVER HOUSING

ill. THESE PART; WITHIN SPEAKER HOUSING

77 a-- -----
unieR SIDE OF "A -BATTERY I .11`b 41I I

I

I

RECEIVER I SPEAKER
HOUSING lalltj62

IROUNDED TO CASE (FRAME OF CAR)

I.F. 260 KC.

Model G - Code 122
T, Antenna Choke 32-1372
C) Antenna Transformer 32-1331
0 Resistor (20,000 ohms) 33-1115
® Tuning Condenser 31-1214
0 First Padder (on Ton. Cond.)

6 Condenser (.03 niftl.) 30-4025
7 Condenser (.05 mfd.) 30-4020-

0 Resistor (200 ohms) 6443
® R. F. Transformer 32-1332
@ Second Padder (on Tun. Cond.)
11) Resistor (10,(00 ohms) 33-1000
I. Condenser (10061 0104dd 33-1007

(0) Oscillator Transformer 32-1333
0 'sadder I Pri. 1st I. F. Trans )
@ Third Padder (on Tun. Cond.)

First I. F. 'Transformer 32-1329
@ Padder (Sec. 2nd I. F. Trans.) ......
@ Condenser OM mfd.) 30-4025
@ Resistor (1,00),(XX) ohms) -33-1096
0 Resistor (1500 ohms) 33-3047
0 Condenser (.03 mfd.) 30-4020

Padder (Pri. 2nd 1. F. Trans )
0 Second 1. F. Transformer...32-1237
@ Resistor (23.000 ohms) 33-1013
@ Condenser (.00011 mfd.) 30-1031

Padder (Sec. 2nd 1. F. Trans.)
0 Condenser (.00025 mfd.)...30-1032
0 Volume Control and Switch

Assembly 33-3067
® Condenser (.05 mfd.) 30-4020
C10) Condenser (.03 mfd.) 30-4025
0 Resistor (10,000 ohms).- .33-1000
@ Resistor (190.000 ohms)... .33-1116
0.3) Resistor (5000 ohms) 6096
06 Condenser (10 mfd.) 30-2076
00 Condenser (.23 mfd.) 30-4126
0 Resistor (32,000 ohms) 3523
0..)S Condenser (.25 mid.) 30-4126
0 Condenser (.00025 mfd.)...30-1032
00-) Resistor (100.000 ohms).... 6099
41 Condenser (.006 mfd.) 30-4123

Resistor (500,003 ohms) 6097

CABLE
SOCKET

4I

71 4/770- 0
DET. 05C. I . F.

0 Condenser (10 mfd.) 30-2076 g Resistor (200 ohms) 7217
0.6 Resistor (500 ohms) 33-3031 0...3; Condenser (.00125 mfd.). 5886
00 Condenser (.004 mfd.) 30-418.5 (1i) Power Transformer 32-7233
(.06 Output Transformer 3'2-7042 (( Resistor (32,000 ohms) 3525
(12) Cone and Voice Coil 36-3157 0..01 Condenser (.01 mfd.) 30-4031
0)8 Field Coil Assembly 36-30'J7 ST Filter Condenser (4-8mfd.) . 30-2030
0 Pilot Lamp 34-2031 sd Filter Choke 32-7234
50 Tone Control 30-4189 kti) R. F. Choke 32-1260
(5J3 Condenser (.00003 mfd.). .30-1029 0...6 Condenser.(.15 mid.) 30-4191
(9 Condenser (.00005 mfd.). -30-1029 (If) Resistor (25,000 ohms) 3656
C.5 "A" Choke 32-1432 Spark Plug Resistor 33-1015
0..6) Vibrator Choke 32-1260 Distributor Resistor 33-1113E
2:./ Condenser (.5 mfd.) 30-4047 1 mfd. Condenser 43228

@ Condenser (.5 mfd ) 30-4015 )';', mid. Condenser 30-4007
0..9) Vibrator 38-5036 Glass for Control 27-7325
@ Condenser (.03 mfd) 30-4(139 Dial Assembly 42-3204
0I) Resistor (200 ohms) 7217 Pointer 28-1825

Note 1. Adjust the High Frequency padders 0 at 1600 K. C.
Note 2. A 25,000 ohm resistor, part number 3656, i) on the parts list and base view

lead for the R. F. Oac. and I. F. tubes and the other end is grounded.

DP DP

14

p

H
C

75
5G

42
p

84

K

Control Assembly 42-5194
Knobs -Volume 27-4072
Knobs -Tuning 27-4071
Knob Springs 28-1738
Bezel Assembly 42-5115
Interconnecting Cable 41-3065
Ammeter Cable 38-5704
Terminal L-1626
Flexible Shaft -Tuning. _28-8188
Flexible Shaft -Volume.. _28-8198
Speaker Mounting Bracket .29-1791
Speaker Mounting Plate...29-1790
Receiver Mounting Plate...29-1712
Receiver Mounting Bracket .21) -181`,
Carriage Bolt \A-1316.\
Fuse 7227

Fuse Insulator 27-7131

has been added to the Receiver. One end is connected to the screen grid
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PHILCO RADIO & TEL. CORP.
HUPMOBILE MODEL H

/70ETASCILLATOR

/ 687

NOTE:
OTHER SIDE OF "KBATTERY

GROUNDED TO CASE (FRAM OF CAR)

I. F. 260 KC.

r ((mitt: 6

Hupmobile-Philco
Model H Parts List
0 Antenna Transformer 32-1220

Tuning Condenser 31-1202
® 1st Padder (in tun. cond.)
® Resistor (100,0(X) ohms)... 601I9

® Condenser (.03 mfd.) 30-4025
® Condenser (.05 mfd.) 30-4020
® R. F. Transformer 32-1221

8
Condenser (.03 mad.) 30-4025
2nd Padder (in tun. coed.)

0 3rd Padder (in tun. cond.)
11 Resistor (50,000 ohms) 6098

(r) Oscillator Transformer 32-122°
Condenser (.00025 (nfd.) 3082

0 Padder 31-6012
0 Resistor (15,0)0 ohms) 6208
0 Padder (Primary 1st I. F.)
0 First I. F. Transformer ....32-1239
0 Resistor (1,000,000 ohms) .33-1096
01) Padder (Secondary 1st I. F.)
® Condenser (.03 mfd.) 30-4025
® Condenser (.5 mfd.) 30-4058
(g Resistor (500 ohms) 6977
® Resistor (500,000 ohms) 6097

Condenser (.00011-.00025) 30-1020
® Padder (Primary 2nd I. F )
(iD6 Second I. F. Transformer . .. 32-1237
® Padder (Secondary 2nd I. F.)
® Resistor (25,000 ohms:, 33-1013
* Condenser (.006 mfd.) 30-4125
40) Volume Control Assembly _38-5534

Resistor (2,000,000 ohms) 33-1025
)) Resistor (250,00) ohms) 33-1097
0 Resistor (250,0(X) ohms) 33-1097
* Condenser (.00025 mfd.) 5858
0 Resistor (250,000 ohms) 33-1097
(3)A Resistor (25,000 ohms) 33-1013
® Condenser (.01 mfd.) 30-4145
0 Condenser (.25-8-10 nifil.) 30-4135
(19D Resistor (500,000 ohms) 6097
(-4-0 Resistor (2500 ohms) 33-110(1
0 Input Transformer 32-7206
* Pilot Lamp 6608
0 Resistor (7 I dims) 33-3130

5G

39 & 44

3.5
p

95

97

0 Condenser (.25 mid.)
O Resistor (5,0(X) ohms)
0 Resistor (20,000 ohms)
62 Resistor (37,000 ohms)
(A.1) Condenser (.5 mid.)
O Resistor (200 ohms)
* Resistor (100 ohms)
 Resistor (100 olinss)
 Condenser (.5 mfd.)

G2
Gt

C G4

6A7

15

2"'DET.

p

31

O ® i)c)

Condenser (.006 mfd.) 30-4024
Output Transformer 32-7205
Cone and Voice Coil 36-3159
Field Coil Assembly 36-3130
Tone Control 30-4142

30-4134
33-1070

6649
33-1098
30-4018

7217
33-3023
33-3023
30-4015

p, AUDIO

37

OUTPUT

p

P

k

® Vibrator Choke 32-1335 Battery Cable 38-5296
0 Condenser (.5 mfd.) 30-4115 Antenna Lead 38-5674
* Vibrator Unit 38-5036 Acorn Nut W821
 Condenser (.05 mfd.) 30-4039 Fuse 7227
 Resistor (200 ohms) 7217 Fuse Insulator 27-7131
0 Resistor (200 ohms) 7217 Knob 27-4091
0 Condenser (.00125 mfd.). 5886 Glass 27-7325
® Power Transformer 32-7098 Glass Gasket 27-7509I
0 Condenser (.01 mfd.) 30-4051 Pointer 28-1793
0 Filter Condenser (4-8 mfd.).30-2015 Shaft 28-8214
(D "B- Choke 32-7104 Face Assembly 42-5125

Interference Condenser 4522S
Studs 28-003(1
N uts.(mount ing) W55

WW1
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PHILCO RADIO & TEL. CORP.
PACKARD DE LUXE MODEL PA

700 OSCROJOR LF.

9

ADIL
OFNIllsinc OF "A' BATTERY & DYNAMOTOR

600101(0 TO CASE (FRAME OF CAR ) .

NAMOT

OP OAR

85

Control Shaft Installation
Remove the front cover plate from the receiver. Turn

the left-hand knob (volume control) to a point where the
key will lock it firmly in position. Insert this shaft and
conduit into the left-hand receptacle on the front of
receiver and tighten set screw. Next turn the dial to
line up with the extra division below 150 and turn the
condenser unit so the plates are completely out of mesh,
at which point the screw in the brass coupler should be

O

2" DETECTOR

fia
IA

K 31

_01.01.212

MODEL PA
No. In Figs. Part
1 and 2 Description No.
0 Resistor (5,000 ohm) 6096
O Antenna Transformer ..... 32-1197
(.1) Resistor (100,000 ohm) 6099
® Tuning Condenser 04308
0 By-pass Condenser (.05 mfd )

3615 -AN
@ Compenssior section on tun-

ing condenser
O By-pass Coneifinser 3615 -AY
O Resistor (500 ohm) 6977
® R. F. Transformer 32-1198
0 Compensator section on tun-

ing condenser
@ Resistor (2.7 ohm) 6511
@ Resistor (13,000 ohm) 8267
0 Compensator 04000-J
@ Oscillator Coil 06916

Condenser (.0007 mfd.) 4520
Compensating Condenser...04000-S
Compensator section on tun-

ing condenser
0 First I. F. Transformer 06932
is Resistor (500,000 ohm) 6097

0 Compensating Cond 04000-X
C.Li) Condenser (.05 mfd., .15 mfd.).06091
g Resistor (500 ohm) 6977
® Compensating Cond 04000-X
0 Resistor (20,000 ohm) 6650
23 Cond. (.5 mfd., .25 mfd.) 06088

Second I. F. Transformer 05970
® Condenser (.00025 mfd.) 3082
® Resistor (100,000 ohm) 6099

NOTE:

SHIELOCO CARLE SR UNDID
iA405.4 CRASSiS11,f/2,

BROWN 1 'MAW

1
T

r2
l<

142 TO 79
1.1,6

PARTS LIST
No. In Figs.
1 and 2 Description

Fart
No.

@ Resistor (100,000 ohm) 6099
Resistor (20,000 ohm)

cD° Resistor (500,000 ohm)
6649
6097

Resistor (5,000 ohm)
Switch

6096
5462

o'c) Condenser (.00125 mfd.) 5886

n
Resistor (50,000 ohm) 4518

36 Audio Transformer 7552
Volume Control 7525
Resistor (2,500 ohm)

fo° Input Transformer
7775
7652

Pilot Lamp 6608
Resistor (7 ohm) 5110
Condenser (.06 tad.) . 6359

cD°G Output Transformer
Speaker Coil and Cone

2515
02823

C) Speaker Field Pot 02795
10 Tone Control 05366

Resistor (25,000 ohm) 4516
C) Condenser 7774

Resistor (8,000 ohm) 7835
Dial 8255
Battery Cable 41.3035
Antenna Lead 38-5161
Packard Dynamotor 41-1003
Key 6091
Studs 28-6088
Nuts (Studs) W-55
Spark Plug Resistor 33-1016
I hst ri bu tor Itedstor 33-1017
Spark Plug Terminals 28-6053
I iitereferelice Condenser 4522

accessible. Next insert the tuning shaft and conduit in
the right-hand receptacle on front of receiver, locking
them in position with their respective set screws.

When the control unit is mounted on the steering col-
umn, fasten the two flexible shafts to the bottom edge of
the instrument panel with a small clamp, this being so
located as to make the best appearance and provide the
smoothest operation. Cover these flexible shafts and the
dial light wire with the sma,11 p:ece of 100111 (supplied
with set) to prevent the shafts coining in contact with
the =meter terminals in the instrunnnt board.
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PHILCO RADIO & TEL. CORP.
PACKARD STANDARD CAP RADIO MODEL P B

84

Da Oat.

SOCKET It f SOCKET

13 It lO

®®®®®®
9UTPUT 7"'DCT.51)Citti

SO:Kg

MODEL PB
No. In

Diagrams
C & D Description Part No.

0 Resistor (5.000 ohm) 6096
2 Antenna Transformer 32-1197

(0) Resistor (100,000 ohm) 6099

4

Tuning Condenser 04308
QD By-pass Condenser

(.05 mid.) 3615 -AN
8R. F. Transformer 32-1198
By-pass Condenser

(.05 mfd.) 3615 -AT
D Resistor (500 ohm) 6977

11:0) Detector Coil 03915
0 Compensator section on

tuning condenser
Resistor (2.7 ohm) 6511
Resistor (13,000 ohm) 8267
Compensating Cond....04000-J
Oscillator Coil 06916

 Condenser (.0007 mfd.) 4520
0 Compensating Cond.....04000-S
@ Compensator section on

tuning condenser
0 First I. F. Transformer....06932

10
Resistor (500,000 ohm) 6097
Compensating Cond.....04000-X

® Condenser (.05 mfd.)...3615-AK
:Resistor (501) ohm) 6977
Compensating Cond.....04000-X

826

Resistor(20,000 ohm) 6650
Condenser (.25 mfd.,

.5 mfd., 8 mfd.) 04354
O Second I. F. Transformer 05970
® Resistor (100,000 ohm) 6099

:Resistor (500,000 ohm) 6097
9 Resistor (100,000 ohm) 6099

® Resistor (20,000 ohm) 6649
O Condenser (.00025 mfd.) 3082
0 C ondenser (.0002 mfd.) 4059
0 R esistor (50,000 ohm) 4237

CD

PARTS LIST
No. In

Diagrams
C & D Description Part No.

iCondenser (.09 mfd.) ....4989-Y
Audio Transformer 7535
Volume Control (500,000

ohm) and switch
Pilot Lamp

7525
6608

Resistor (7 ohm) 5110
Resistor (700 ohm) 6443
Condenser (.002 mfd.) 6853
Output Transformer 2598

sx Cone and Coil 36-3020
Field Coil 33-3140
Resistor (25,000 ohm) 4516
Vibrator 38-5036
Condenser (.05 mfd.)....30-4039
Resistor (200 ohm) 7217
Resistor (200 ohm) 7217
Power Transformer 32-7110

O Condenser (.006 mfd.) 6359
O filter Condenser (4 add.,

8 mid.) 30-2030
@ Filter Choke 32-7118
@ R. F. Choke 32-1068
g "A" Choke 32-1259
® Condenser (.5 mfd.) 30-4015
® Condenser (.5 mfd.) 30-4015
Fuse (15A.) 7227
Dial FS2A.5

"A" Battery Lead 41-3042
Speaker Power Cable 41-3044
Antenna Lead 38-5161
Key 6091
Studs 28-6088
Nuts (Studs) W-55
Spark Plug Resistor 33-1016
Distributor Resistor 33-1017
Spark Plug Terminal 28-6053
Interference Condenser 4522
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PHILCO RADIO & TEL. CORP.
HUPM0B1LE MODEL R

STUDEBAKER JR, A .C:- 236
1200 SERIES
12.89 A.C.
110 SERI ES
1189 A.C.

c\1

s  o

Ft)

4
i,qo

---c)
_Joc)._ a,

ro lip

>-

 s

MODEL R PARTS LIST
@ Antenna Transformer 32-1331 ® Condenser (AXE mfd.) 31) 4125

31-1164 ($)' Condenser (10 mid.) 744(1
(ii) R esistor (5(X) ohms) 33 31(31

33-1115 (4 Condenser (.00(1 mfd.) 311 41124
30-4025 ® Output Transformer 32-7214
30-4020 @ Cone & Voice Coil 0284(1
33-3047 g Field Coil Assembly 36-3097
32-1332 @ Pilot Light 6608

g Resistor (7 ohms) 33-3035
(ie.) "A" Choke 32-1268
(ii) Condenser (.5 mid.) 30-4047
4-8) Vibrator Choke 32-1235
(le) Condenser (.5 mid.) 30-4147
@ V ibrator Unit 38-50.341

32-1329 C) Condenser (.05 mfd.) 30-4039
(62) R esistor (200 ohms) 7217

30-4025 @ Resistor (200 ohms) 7217
6443 0 Condenser (.00125 mid.) :7,386

30-4020 (i)S Power Transformer 32-7216
33-1096 Condenser (.01 mfd.) 30-4051
30-4020 57 Condenser (4.-8. mfd.).. 30-2072

0 "B" Choke 32-7215
32-1237 R F Choke 32-1281

60 Resistor (30,000 ohms) 7836
0 Resistor (32,000 ohms) 3525

Spark Plug Resistor 33-1015
Distributor Resistor 33-1113E
Screw Type Resistor 4851
InterferenceCond. (34 mfd.) 30-4007
Interference Cond. (1 mfd.) 4522
Face Assembly 42-5176
Glass for Control 27-7325
Pointer 28-1991
Control Assembly
Knobs 27-4058
Knob Spring 28-1738

U Tuning Condenser
(!) 1st Padder (on tun. cond.)
@ Resistor (70,000 ohms)
® Condenser (.03 mid.)
(!) Condenser (.05 mid.)

Resistor (1500 ohms)
R. F. Transformer
2nd Padder (on tun. rood ).

0 Resistor (10,000 ohms) 33-1000
@ Condenser (.0007 mid.) 5863
(2) Padder (Pri. 1st I. F. Train )
(J Oscillator Transformer 32-1333

3rd Padder (on tun. cond.)
1st I. F. Transformer

031) Padder (Sec. 1st I. F. '('ran
g Condenser (.03 mid.)
® Resistor (700 ohms)
@ Condenser (.05 mfd.)
qii) Resistor (1,000,000 ohms)
0 Condenser (.05 mfd.)
(22) Padders (Prim. 2nd I. F.)
® 2nd I. F. Transformer
10 Padder (Sec. I. F. Tran.)
® Cond. (.00011-.00025 mid ) .30-1020

Resistor (25,000 ohms) 33-1013
Vol. Con. & Switch Assm 33-5058

® Condenser (.006 mfd.) 30-4125
® Resistor (2,000,000 ohms) _33-1025
0 Resistor (5000 ohms) 6096
® Condenser (.25 mid.) 30-4146

8Resistor (51,000 ohms) 5868
Condenser (.00025 mfd.) 3082

g Condenser (.25 mid.) 04360
RIsistor (100,000 ohms) 6099

0) Resistor (500,000 ohms) 0097

0
0
0

6

Bezel Assembly 42-5115 6 -prong Socket 6417
Battery Cable 38-5704 Antenna Lead 38-570s
Stud 28-6036 Fuse 7227
Nut W55 Fuse Insulator 27-7131
4 -prong Socket 27-6006 Shafts 28-8234
5 -prong Socket 27-6014
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For }tree!, er Field Coil
Output, I and Pot

Used in Receiver Model: I sing- Assembly
(Part No.)

Replace-
meat
Voice Voice I

Coil and Field Cori Coil
Cone Resismuce Resist-

Assembly in . c . since
(Part (Ohms) (Ohms)
No.1

Bucking
Coil
(Part
No.)

Output,
Trans. I
former
(Part
No.)

Output '

I 'trans-
Rated , loaner Replay e-
FieldPrint.,[. meat

Current Regis'. Speaker
' ance; D.C.,

I (Ohms) I

k-1002'157 47-H
04,44 .56-4130 4480 1.11 Nee Notes se M.A.

K-1411 02706 247-5 Posh -Pull 43's
as Pentodes

02745 36-3238 70 1.11 2585 300 M.A. 680

K-17 36-1025 16-B; 17-B; 14-B (Code 122); 18-B Push -Pull 42's
as Triodes

36-3104 36-3238 1125 1.11 32-7078 65 NI .A. 310

K- I S136-1031 10 (Transitone) (6 Volt) 02793 36-3238 4.2 1.11 Set Nagel 1.25 A.

K -I9 46-1033 261-B 1-42 as Pentode 02741 36-3159 1125 1.11 02780 2580 65 M.A. 454 .

K-20 36-1013 10 (Transitone) (12 Volt) 36.3172 36-3238 16 1.11 See Note 7 .75 A.

K341 36-1055 SOS -L; 19-B; 89-1.; 1141-B; 19-LZ 1-42 as Pentode 36-3245 36-3159 .1125 1.11 36-3177 2580 65 M.A. 450

K-22 36-1058 44-B 1-42 as Pentode 02767 36-3159 1125 1.11 02775 2580 65 M.A. 450

K-23 36-1660 19 (Coda 128) 1-42 as Pentode 36-3239 36-3159 6611 1.11 36-3177 32-7178 80 M.A. 260

K-24 36-1067 Replacement for E, F-10, M, K, K-2 Push -Pull 71A'a
or 45's

02903 35-3159 3275 1.11 32-7078 40 M.A. 310

K-25 36-1068 Replacement for K-3 and K-4 1-47 as Pentode 02803 36-3159 3275 1.11 2580 40 M.A. 450

K-941 36-11199 32B, 32-1. 1-42 Pentode 36-3396 36-3159 52 1.11 36-3279 32-7042 350 M.A. 450

K-97 36-1120 25-L 1-43 Pentode 36-3333 36-3159 2850 1.11 02775 32-7275 40 M.A. 176

K-25 36-1133 800 (Code 122)
02795 36-3238 4.2 1.11 See Nst 71.25 A.

KR 36-1102 Central Control System (INN Ohm Im-
pedant. on line)

36-3157 Permanent
Magnet

.89 32-7005 680

KI-IW 36-1004 38-B; 38-1. 1-19 as Class"B" 36-3157 Permanent
Magnet

.89 2565 680 KR -14

KR -11 36.1022 Model 12, (Coast Guard) Push -Pull 41's
as Pentodes

36-3157 Permanent
Magnet

.89 2385

KR -4 36-1085 Central Control System (4040 Ohm Im-
pedance on line)

36-3157 Permanent
Magnet

.89 32-7014 170

KR -5 36-1097 Replaces R, R2, R4, R5 1.33 as Pentode 36-3157 Permanent
Magnet

.89 2380 450 KR -9

KR -41 36.1100 3413, 341. 1-19 Class B 36-3157 Permanent
Magnet

.89 See
Note 7

KR -7

KR -7 36-1121 Replaces KR -6 1-19 Class B 36-3159 Permanent
Magnet

1.11 See
Note 7

.. .. . .

KR -8 36-1124 233 1-2101 as
Pentode

36.3159 Permanent
Magnet

1.11 See
Note 7

KR -9 36-1128 Replaces KR -S 1-33 as Pentode 36-3159 1.11 2580 450

KR I 0 36-1135 Replacement for KR -2 1-19 as Claw "B" 36-3159Permanent
Magnet

1.11 2585 450

L 30 Push -Pull 319 36-3223 Magnetic

M2 Separate Speaker Push -Pull 7IA's 02996 3100 .62 2766 40 M.A. 500 K-24

NI 46-B; 46-H Push -Pull 71A's Not furnished 02996 84 .62 2766 330 MA. 500 K -I.4

N-9) 92977 46-B; 46-H Push -Pull 7IA's Not furnished 439% 80 .62 2766 330 M.A. 500 K-13

P3 02947 50; 51 1-47 as Pentode Not furnished 02861 1140 .89 2660 65 M.A. 360 P -I6

P-92 02864 53-B; 52-C; 52-L I-47 as Pentode Not furnished 02861 1140 .89 2446 65 M.A. 360 P -I6

P -O) 02705 48-E 1.16 as Pentode Not furnished 92861 50 .89 3651 330 M.A. 34* -13

P-112 02684 48-B; 48-C 1-43 as Pentode Not furnished 92861 50 .89 2520 330 M.A. 175 P-17

P -B) 02679 80-C; 841-P I-42 as Pentode Not furnished 02861 1140 .89 03671 3660 cs.M.A. 366 P-8

P-44) 02666 110-C; 80-P 1-42 as Pen:. rte Not furnished 02861 1140 .09 412664 2660 65 M.A. 360 P-8

*44 36-1012 81 (Also Replacement for P -S and P-6) 1-42 as P - .de 36-3058 02861 1144 .69 36-3191 32-7019 65 M./4., 4110 _

P-10 36-1014 5 (Transitone) (6 Volt) 1-41 as Pentode 36-3046 02861 6 .89 32-7042 1.0 A. 450

P -I I 36-1018 5 (Transitone) (6 Volt) I-41 as Pentode 36-3097 02861 6 .89 32-7065 1.0 A.

P-19 36-1023 5 (Transltone) (12 Volt) 1-41 as Pentode 36-3098 02861 24 .89 32-7065 .s A. 450

P-1111 36-1124 48-E (Also Replacement for P-3) 1-18 as Pentode 36-3130 02861 50 .09 32-7076 330 M.A. 400

P-10 36-1069 Replacement for P and P-2 1-47 as Pentode 36-3242 02861 1141 I .89 1

32-7076 65 M.A.' 460
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SERVICE DATA (SIX TUBE ALL -WAVE SUPER HETERODYNE 1934-1935)
All models have automatic volume control of the diode type, controlling the first detector as wellas the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without meter of the type to be described. This meter will work on any make or type of A.V.C., providedcare is used. It can not be damaged by improper connection of the leads.

PARTS REQUIRED FOR VACUUM TUBE VOLT METER1-0 to I or 0 to 1.5 milliampmeter. 1-2 megohn grid leak.
1-Bell ringing transformer with secondary of 6-10 volts. 1-10 ohm rheostat.1-5 prong socket. 1-45 volt B battery.1-551 tube. Clips, Box, Cord, Hookup Wire.

USING VACUUM TUBE VOLT METERI he cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clipis connected to the A.V.C. buss in front of the isolating resistor.
Adjust rheostat shunt until meter shows full scale reading.All balancing is done with maximum peak indicated by the meter swing toward 0. Sensitivity ofvarious receivers can be checked by the swing of meter from a known station. Short Wave fadingcan be seen by tuning in the station with meter connected to set.

REBALANCINGDo not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it.We do not find one case in one hundred that really should be rebalanced.
INTERMEDIATES

Connect a 2621/, K. C. oscillator to the first detector grid (No. 2-A 7 tube) leaving grid cap inplace. Set dial at 1400 K.C. Hook up vacuum tube meter as described and carefully adjust 3 screwson top of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages.Have all shields in place. Keep volume control at lowest level.
CONDENSER GANG

Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in astation (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjustoscillator section of gang until frequency is correct on dial.
If the intermediates are balanced on 2621/2 K.C., the dial will now track within 5 K.C. over theentire dial.
Adjust first detector section for maximum gain and follow by adjusting band pass trimmers.

Don't bend any condenser plates unless absolutely necessary.
OVERLOADING-OR POOR QUALITY AT LOW VOLUME

The chief cause of this trouble is too long an antenna. A powerful local station will cause theR. I-. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. Iftoo close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases theset seems to overload and the A.V.C. works too quickly on all stations.Check the following:
DiscOnnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage.high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss forleakage. After condensers have charged, no leakage should be shown. This must read around 100megohms to ground.
If slight leakage is observed, disconnect bypass condensers from buss until defective one is found.Sometimes moisture is found on coil terminals. Scrape this clear.

NOISY OPERATION (Not Static)A defective tube will cause a sharp 60 cycle R.F. pickup. This is most prominent on low fre-quency. Replace with a good tube.
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noisemay enter into the light lines or via the antenna. The only way to check the source is to turn off oneafter another all electrical apparatus in the vicinity of the set.There is no freak or trick antenna that will eliminate natural static.

GENERALAll resistors, bypass condensers and filter units are marked.Voltages are shown at tube socket on diagram.99 per cent of trouble in a chassis is caused by defective tubes, check them carefully.2000 9-34
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SERVICE DATA EIGHT TUBE ALL -WAVE SUPER HETERODYNE 1934-1935)
All models have automatic volume control of the diode type, controlling the first detector as well

as the high frequency amplifier tubes. This A.V.C. makes it impossible to service and rebalance without
a meter of the type to be described. This meter will work on any make or type of A.V.C., provided
care is used. It can not be damaged by improper connection of the leads.

PARTS REQUIRED FOR VACUUM TUBE VOLT METER
1-0 to I or 0 to 1.5 milliampmeter. 1-2 megohn grid leak.
1-Bell ringing transformer with secondary of 6-10 volts.
1-5 prong socket. 1-45 volt B battery.
1-551 tube. Clips, Box, Cord, Hookup Wire.

USING VACUUM TUBE VOLT METER
The cathode clip is connected to the cathodes of the tubes controlled by the A.V.C. The buss clip

is connected to the A.V.C. buss in front of the isolating resistor.
Adjust rheostat shunt until meter shows full scale reading.
All balancing is done with maximum peak indicated by the meter swing toward 0. Sensitivity of

various receivers can be checked by the swing of meter from a known station. Short Wave fading
can be seen by tuning in the station with meter connected to set.

REBALANCING
Do not rebalance a set until you are sure it requires it. 99 per cent of the sets do not need it.

We do not find one case in one hundred that really should be rebalanced.
INTERMEDIATES

Connect a 2621,, K. C. oscillator to the first. detector grid (No. 2-A 7 tube) leaving grid cap in
place. Set dial at 1400 K.C. Hook up vacuum tube meter as described and carefully adjust 3 screws
on top of Intermediates for maximum gain (minimum reading of meter). Don't flat top any stages.
Have all shields in place. Keep volume control at lowest level. '

CONDENSER GANG
Set dial at 1400 K.C. when gang is at minimum position and tighten dial set screws. Tune in a

station (or use an oscillator) to a known frequency signal around 1400 K.C. Carefully adjust
oscillator section of gang until frequency is correct on dial.

If the intermediates are balanced on 262)- K.C., the dial will now track within 5 K.C. over the
entire dial.Adjust first detector section for maximum gain and follow by adjusting band pass trimmers.

Don't bend any condenser plates unless absolutely necessary.
OVERLOADING-OR POOR QUALITY AT LOW VOLUME

The chief cause of this trouble is too long an antenna. A powerful local station will cause the
K. F. tubes to block. Check this by disconnecting the antenna on the station causing the trouble. If
too close to a powerful station, installing a switch in the aerial circuit helps this. In rare cases the
set seems to overload and the A.V.C. works too quickly on all stations.

Check the following:Disconnect 2 meg. resistor from A.V.C. buss at tie point. Have all tubes cold. Use high voltage,
high resistance ohmmeter capable of reading 25 megohms and test from ground to A.V.C. buss for
leakage. After condensers have charged, no leakage should be shown. This must read around 100
megohms to ground.

If slight leakage is observed, disconnect bypass condensers from buss until defective one is found.
Sometimes moisture is found on coil terminals. Scrape this clear.

NOISY OPERATION (Not Static)
A defective tube will cause a sharp 60 cycle R.F. pickup. This is most prominent on low fre-

quency. Replace with a good tube.
In many cases it is found that the noise cannot be eliminated by servicing the receiver. Noise

may enter into the light lines or via the antenna. The only way to check the source is to turn off one
after another all electrical apparatus in the vicinity of the set.

There is no freak or trick antenna that will eliminate natural static.
GENERAL

All resistors, bypass condensers and filter units are marked.
Voltages are shown at tube socket on diagram.
99 per cent of trouble in a chassis is caused by defective tubes, check them carefully.
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EIGHT TUBE MODELS (Compact and Consoles)
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93

C4
18-410
MMFO.

(- 24
5.40

MMFO

le DE T IS 05C.
AA 7

C4
18.410
MMFO.

RECT. IV L10 1800

O
O .

15 no
SPEAKER

FIELD

C22
a. INFO

0 DIAL LAMP

RCA VICTOR, Inc.
MODEL 100 & 101

IFS. re ofr

54 14
Cr

0

L
+r2C4's ,42-

.."./ 0 0

C10";I40

MIMEO.

4.

CI4 40It 0

C

Cn
11.05 MF

OUTPUT
41

4W:

LtE
3 ps

Thig
2 T4 2

as Cts
8.1410.

6 G2
3-5

6A7

Sc

K

H H

6F7 41
120 Volt, 60 Cycle Line-Maximeas Volume Control Setting-No Signal

Ti

- 460 KC

HWH
1-1/

Radlotron No.
Cathode to Control

Grid, Volta D. C.
Cathode to Screen
Grid, Volta. D. C.

Cathode to Plate,
Volta D. C.

Plate Current,
M. A.

Heater or
Filament. Volta

RCA -6A7

RCA -6F7

First Detector 1.25 70 235 2.5
6.3

Oscillator - - 180 3.5

1. F. 1.25 70 235 5.5
6.3

Second Detector 19 - 145 0.4

RCA -41 Output 17 240 230 26.5 6.3

RCA -1-V Rectifier - - 335 R MS 50 6.3

 Actual voltage cannot be measured with ordinary voltmeter.

Line -Up Adjustments
The detector and oscillator line-up trimmer capacitors are

adjusted by setting both the dial and an external oscillator first
at 1400 K. C. and adjusting the tuning capacitor trimmer ca-
pacitors for maximum output, then changing the oscillator fre-
quency and dial setting to 600 K. C. and adjusting the sub -
mounted trimmer capacitor for maximum output. The
I. F. adjustments are made by adjusting the two trimmer
capacitors located on the first I. F. transformer for maximum
output when a 460 K. C. signal is connected between the
control grid of the first detector and ground. Be sure and set
the station selector at a point where no signal is being received
when making I. F. adjustments.

Trouble Shooting Hints

Oscillation in th,,se receivers
is usually caused by tube shields

which are not properly secured, or
to the grounding of the tuning con-
denser. Regarding the latter com-
plaint, a flexible wire should be
solderod to the condenser frame and
the chassis to prevent reoccurence
of the trouble.

Excessive hum or a loud back-
ground noise is commonly caused by
a defect in condenser 'C22 which
should be replaced.
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C7

14 405
MMFD.
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e
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C45

5. MID.

R-3
15,000

C -I6 C-io

300 .0024
WADI MID.

64
2PAC6.

5-5
500,000

R-6

C-"
5MM

C-,
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.004
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RECT.
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3S0.000/1

SG Sup

38

50

C.0

K

14

t-8

(000
C13 -C-14,

I 4.M/11. 4.14fD.

p -I

1=DIL

37

Measured at Maximum Volume -113 Volt A. C. Line
All Voltages on D. C. will be slightly lower

C-15 n006Mf

S-1

R-8
3154.

K

Radiotron No.
Cathode or File-
ment to Control

Grid Volts

Cathode or Fila-
ment to Screen

Grid, Volta

Cathode or
Filament to
Plate, Volts

Plate Current
M. A.

Filament or
H Volta

1. RCA -78 R. F. 2.5 105 105 7.0 6.0

2. RCA -77 Det. n.o 17.0* *40 0.1 6.0

3. RCA -38 Output 10.0 100 95 5.5 6.0

4. RCA -37 Rect. - - 115 RMS 16.0 6.0

 Impossible to measure on ordinary voltmeter.
Note --Above voltages will be approximately 5% lower on 115 volts D. C. except for heater voltages which will be the same.

The receiver is aligned at 1400 K. C. by means of the two
trimmer capacitors located on the main tuning capacitor. The
proper alignment is made by adjusting the trimmers for maxi.
mum output ifter tuning in a 1400 K. C. signal. This ad-
justment should be made when they are near their ex.
treme minimum position. After alignment a check to make
sure that a 1712 K. C. signal can be heard when the main
tuning capacitor is near its extreme minimum position should
be made. Stock No. 9050 Test Oscillator and Stock No.
7065 non-metallic screwdriver are desirable for making this
adjustment.

Trouble Shooting Hints

The rectifier tube in this re-
ceiver seems to be the worst offen-
der. When replacing the tube, it
is advisable to change it to a type
1V, making the necessary socket and
wiring changes.

When the volumb control be-

comes noisy, it should be replaced

and not repaired as repairs.are

quite temporary.
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GROUND
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1 )1C
4O1 5_47

o'R-1 ,544
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`-c 20
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MY R°.

'0 1.11
,....
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To Iwo 10000n
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LS I
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SO 14141T. 05,470
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400
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A 5 A*
700004 50000^

CO

0231415 :R, RD
,t RR, 4 5004.

'7' Y4-

ou140
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\
RIO
DO, 000 A.

C 30 ""
4 C05/411

7t

ure g
cro

mneti

115 Volt A. C. Line-MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL

5.54
000.70 CH45.515
YolEN .3LANER
13 MOUNICD ON
CAA5315 ONLY

Radinteop No.
Cathode to

Control Grld,
Volts

Cathode to
Screen Grid,

Volta
Cathode to
Plate, Volta

Mete Current.,
M. A. Heater, Volts2.31. RCA -58 R. F. Amplifier 3.0 250 5.0

2. RCA -2A7 First Detector Oscillator 3.0 95 250 3.0 2.33

3. RCA -57 Second Detector 6.0 89 170 0.3 2.33

4. RCA-2AS Power Amplifier 18.0 235 220 32.0 2.33

S. RCA -80 Rectifier 275 Volts PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.

The line-up capacitor adjustments for the I. F. stage and
the gang capacitors are made in the following manner:

(a) Procure a modulated oscillator giving a signal at 175
K. C., 600 K. C., 1400 K. C., and 2440 K. C. An
output meter and non-metallic screw driver are also
ne-csaarv.
The I. P. line-np capacitors should be first adjusted.
This is done by placing the oscillator in operation at
175 K. C., coupling its output between the control
grid and ground of the first detector, connecting the
output meter across the cone coil of the loudspeaker
and adjusting the two I. F. line-up capacitors until
maximum output is obtained.
After the I. F. circuits are aligned, the broadcast bible
R. F. is adjusted at 1400 K. C. This is done with the
Range Switch at the broadcast position. A similar
manner is used as that of the I. F., except that the
oscillator is set at 1400 K. C., its output is connected
from antenna to ground of the receiver, and the dial is
set at 140. The adjustment is made with the trimming
capacitors located on top of the rang capacitor and
each capacitor is adjusted for maximum output.

(d) Set the oscillator at 600 K. C. Tune in the signal with
the receiver until a maximum deflection is obtained
in the output meter. Now adjust the 600 K. C. series
capacitor, located at the bottom of the chassis, until
a maximum deflection is obtained in the output meter.
Rock the tuning capacitor back and forth while mak-
ing this adjustment as the tuning capacitor and
oscillator series capacitor adjustments interlock.
Change the frequency of the oscillator to 1400 K. C.
and set the dial at 140. Again make the adjustments
given under (c)
The high frequenc7 band is adjusted at 2440 K. C.
This is done in a similar manner to the R. F. ac jjust-
menu except that the oscillator is set at 2440 K. C..
the dial at 120 and the Range Switch in the hip/
frequency position. The line-up capacitors on T.
selector switch are adjusted for maximum output at
this frequency.

(b)

(c)

(e)

(f)

57 & 5.8 2A7

K

2A5 80

Trouble Shooting Hints

If lack of sensitivity is encountered
or excessibe noise is the complaint, the
first thing to check is the wave -change

switch which may not be making good contact
at all points. Clean the contacts and re -
solder all connecting wires which sometimes
work loose. Do not realign the set until
all tubes have been checked, especially the
second detector which will cause poor sensi
tivity if its characteristics are not nor-
mal.

If the plate voltage is high, change
the 2A5 tube and check thf- 500 ohm bias re-
sistor as well as the resistors of the vol-
tage divider which may have become open -
circuited.



SO
 1

51
0

qe
00

00 W
 P

s

C
,

5-
50

M
M
F
t

0F 12
C

4-
14

02
IS

40
5

N
u 

n.

C
S

5-
50

14
00

0. I
Q

O
C

T
 I

. O
SC

L
A

I

Li
ne

 -
U

p 
C

ap
ac

ito
r 

A
dj

us
tm

en
ts

C
O

.0
0

1.
1,

0

W
40

C
4

5-
50

ko
nF

D

T
he

 li
ne

-u
p 

ca
pa

ci
to

r 
ad

ju
st

m
en

ts
 f

or
 th

e 
I.

 F
. s

ta
ge

 a
nd

 f
or

 th
e

R
. F

. c
ir

cu
its

 s
ho

ul
d 

be
 m

ad
e 

In
 th

e 
fo

llo
w

in
g 

m
an

ne
r:

(a
) 

Pr
oc

ur
e 

 m
od

ul
at

ed
 o

sc
ill

at
or

 g
iv

in
g 

 N
ig

ue
l a

t 1
75

 K
C

 a
nd

14
00

 K
C

. A
n 

ou
tp

ut
 m

et
er

 a
nd

 n
on

-m
et

al
lic

 s
cr

ew
 d

ri
ve

r 
ar

e 
al

so
ne

ce
ss

ar
y.

 T
he

 S
to

ck
 N

o.
 9

05
0 

te
st

 o
sc

ill
at

or
 a

nd
 S

to
ck

 N
o.

 7
06

5
sc

re
w

 d
ri

ve
r 

ar
e 

su
ita

bl
e 

fo
r 

th
is

 p
ur

po
se

.
Fi

gu
re

 C
 s

ho
w

s 
th

e
lo

ca
tio

n 
of

 th
e 

I.
 F

. c
ap

ac
ito

rs
.

(b
) 

T
he

 I
. F

. l
in

e-
up

 c
ap

ac
ito

rs
 s

ho
ul

d 
be

 f
ir

st
 a

dj
us

te
d.

 T
hi

s 
is

 d
on

e
by

 p
la

ci
ng

 th
e 

os
ci

lla
to

r 
in

 o
pe

ra
tio

n 
at

 1
75

 K
C

, c
ou

pl
in

g 
its

ou
tp

ut
 b

et
w

ee
n 

th
e 

co
nt

ro
l g

ri
d 

of
 th

e 
fi

rs
t d

et
ec

to
r 

an
d 

gr
ou

nd
,

co
nn

ec
tin

g 
th

e 
ou

tp
ut

 m
et

er
 a

cr
os

s 
th

e 
co

ne
 c

oi
l o

f 
th

e 
lo

ud
sp

ea
ke

r
an

d 
ad

ju
st

in
g 

th
e 

tw
o 

I.
 F

. l
in

e-
up

 c
ap

ac
ito

rs
 u

nt
il 

m
ax

im
um

 o
ut

-
pu

t i
s 

ob
ta

in
ed

.

(c
) 

A
ft

er
 th

e 
I.

 F
. c

ir
cu

its
 a

re
 a

lig
ne

d.
 th

e 
R

. F
. a

nd
 o

sc
ill

at
or

 c
ir

cu
its

ar
e 

ad
ju

st
ed

 a
t 1

40
0 

K
. C

. P
ri

or
 to

 m
ak

in
g 

th
e 

ad
ju

st
m

en
t h

ow
ev

er
,

th
e 

di
al

 s
ho

ul
d 

be
 c

he
ck

ed
. T

hi
s 

is
 d

on
e 

by
 m

ak
in

g 
su

re
 th

e 
di

al
in

di
ca

to
r 

re
ad

s 
53

0 
w

he
n 

th
e 

tu
ni

ng
 c

ap
ac

ito
r 

ro
to

r 
pl

at
es

 a
re

 f
ul

ly
m

es
he

d 
w

ith
 th

e 
st

at
or

 p
la

te
s.

 T
he

 a
dj

us
tm

en
ts

 a
re

 th
en

 m
ad

e 
in

si
m

ila
r 

m
an

ne
r 

as
 th

at
 o

f 
th

e 
I.

 F
. e

xc
ep

t t
ha

t t
he

 o
sc

ill
at

or
 is

 s
et

at
 1

40
0 

K
C

., 
its

 o
ut

pu
t i

s 
co

nn
ec

te
d 

fr
om

 a
nt

en
na

 to
 g

ro
un

d 
of

 th
e

re
ce

iv
er

, a
nd

 th
e 

di
al

 is
 s

et
 a

t 1
40

. T
he

 a
dj

us
tm

en
t i

s 
m

ad
e 

w
ith

 th
e

tr
im

m
in

g 
ca

pa
ci

to
rs

 lo
ca

te
d 

on
 to

p 
of

 th
e 

ga
ng

 c
ap

ac
ito

r 
an

d 
ea

ch
ca

pa
ci

to
r 

is
 a

dj
us

te
d 

fo
r 

m
ax

im
um

 o
ut

pu
t.

5
.
6 H

S
U

P
.

7'
7 

£ 
78

C
IO

14
0-

 2
20

I
L

7

14
15

-
L

e,
.

al
 .5

c
u

10
-1

0
~D

.

G
I K

C
. s

ot

6A
7

I.
5

W
e'

c 
15

C
40

 m
ut

t.
.0

5 
ro

t/
I

II
I

g0
..-

 .1
0.

00

SI
M

;

?a
C

rr
a

ie
SO

O
N

L
U

15
.

SG
.

P
K

H
H

43
12

Z
3

0
0

 M
ea

su
re

d 
at

 2
20

 V
ol

ts
 A

. C
., 

60
 c

yc
le

s 
(M

ax
im

um
 V

ol
um

e 
C

on
tr

ol
)

R
ad

io
tr

on
 N

o.
C

at
ho

de
 to

 C
on

tr
ol

G
ri

d,
 V

ol
ta

 D
C

C
at

ho
de

 to
 S

cr
ee

n
G

ri
d,

 V
ol

ts
 D

C
C

at
ho

de
 to

 P
la

te
,

V
ol

ts
 D

C
Pl

at
e 

C
ur

re
nt

M
. A

.

R
C

A
 -

78
 R

. F
3.

0
10

0
16

5
5.

5

R
C

A
 -

6A
7 

O
sc

ill
at

or
 1

st
 D

et
ec

to
r

-
-

14
5

1.
7

3.
0

10
0

14
5

2.
5

R
C

A
 -

77
 2

nd
 D

et
ec

to
r

Pl
at

e 
an

d 
B

ia
s 

Su
pp

ly
 1

65
 V

ol
ts

-
R

C
A

 -
43

 P
ow

er
21

.0
I

14
0

I
13

0
35

.0

R
C

A
 -

12
Z

3 
R

ec
tif

ie
r

22
0 

R
M

S
-

T
r
o
u
b
l
e
 
S
h
o
o
t
i
n
g
 
H
i
n
t
s

O
p
e
n
 
c
i
r
c
u
i
t
s
 
i
n
 
t
h
e
 
r
e
s
i
s
t
o
r
s
 
c
o
m
p
r
i
s
i
n
g
 
t
h
e
 
v
o
l
t
a
g
e
 
d
i
-

v
i
d
e
r
 
c
a
u
s
e
 
c
o
m
p
l
e
t
e
 
f
a
i
l
u
r
e
 
o
f
 
t
h
e
 
s
e
t
 
a
n
d
 
l
a
c
k
 
o
f
 
v
o
l
t
a
g
e

o
n

t
u
b
e
 
p
l
a
t
e
s
.

I
f
 
a
l
l
 
t
u
b
e
s
 
l
a
c
k
 
p
l
a
t
e
 
v
o
l
t
a
g
e
 
c
h
e
c
k
 
t
h
e
 
c
o
n
t
i
n
-

u
i
t
y
 
o
f
 
t
h
e
 
s
p
e
a
k
e
r
 
f
i
e
l
d
 
f
i
r
s
t
,
 
t
h
e
n
 
t
h
e
 
f
i
l
t
e
r
 
c
o
n
d
e
n
s
e
r
s
.



T
he

 li
ne

-u
p 

ca
pa

ci
to

r 
ad

ju
st

m
en

ts
 f

ur
 th

e 
I.

 F
. s

ta
ge

 a
nd

th
e 

ga
ng

 c
ap

ac
ito

rs
 a

re
 m

ad
e 

in
 th

e 
fo

llo
w

in
g 

m
an

ne
r:

(a
) 

Pr
oc

ur
e 

a 
m

od
ul

at
ed

 P
P 

'1
1l

a 
to

r 
su

ch
 a

s 
St

oc
k 

N
o.

 9
05

0,
gi

vi
ng

 a
 s

ig
na

l a
t 1

75
 K

. C
.. 

14
00

 K
. C

., 
17

10
 K

. C
. a

nd
 2

44
0

K
. C

. A
n 

ou
tp

ut
 m

et
er

 a
nd

 n
on

-m
et

al
lic

 s
cr

ew
 d

ri
ve

r 
(S

to
ck

N
o.

 7
06

5)
 a

re
 a

ls
o 

ne
ce

ss
ar

y.

(b
) 

T
he

 I
. F

. l
in

e-
up

 c
ap

ac
ito

rs
 s

ho
ul

d 
be

 f
ir

st
 a

dj
us

te
d.

T
hi

s 
is

 d
on

e 
by

 p
la

ci
ng

 th
e 

os
ci

lla
to

r 
in

 o
pe

ra
tio

n 
at

 1
75

 K
. C

.,
co

up
lin

g 
its

 o
ut

pu
t b

et
w

ee
n 

th
e 

co
nt

ro
l g

ri
d 

an
d 

gr
ou

nd
 o

f
th

e 
fi

rs
t d

et
ec

to
r,

 c
on

ne
ct

in
g 

th
e 

ou
tp

ut
 m

et
er

 a
cr

os
s 

th
e

co
ne

 c
oi

l o
f 

th
e 

lo
ud

sp
ea

ke
r 

an
d 

ad
ju

st
in

g 
th

e 
tw

o 
I.

F.
.

lin
e-

up
 c

ap
ac

ito
rs

 u
nt

il 
m

ax
im

um
 o

ut
pu

t i
s 

ob
ta

in
ed

.

(c
) 

A
ft

er
 th

e 
I.

 F
. c

ir
cu

its
 a

re
 a

lig
ne

d,
 th

e 
br

oa
dc

as
t

ba
nd

 R
. F

. i
s 

ad
ju

st
ed

 a
t 1

71
0 

K
. C

. T
hi

s 
is

 d
on

e 
w

ith
 th

e
R

an
ge

 S
w

itc
h 

at
 th

e 
br

oa
dc

as
t p

os
iti

on
 (

co
un

te
r 

-c
lo

ck
w

is
e)

.
A

 s
im

ila
r 

m
an

ne
r 

is
 u

se
d 

as
 th

at
 o

f 
th

e 
I.

 F
. e

xc
ep

t t
ha

t t
he

os
ci

lla
to

r 
is

 s
et

 a
t 1

71
0 

K
. C

., 
its

 o
ut

pu
t i

s 
co

nn
ec

te
d 

fr
om

an
te

nn
a 

to
 g

ro
un

d 
of

 th
e 

re
ce

iv
er

, a
nd

 th
e 

di
al

 is
 s

et
 a

t 8
(m

in
im

um
 d

ia
l p

os
iti

on
).

 T
he

 a
dj

us
tm

en
t i

s 
m

ad
e 

w
ith

 th
e

tr
im

m
in

g 
ca

pa
ci

to
rs

 lo
ca

te
d 

on
 to

p 
of

 th
e 

ga
ng

 c
ap

ac
ito

r 
an

d
ea

ch
 c

ap
ac

ito
r 

is
 a

dj
us

te
d 

fo
r 

m
ax

im
um

 o
ut

pu
t.

(d
) 

A
ft

er
 m

ak
in

g 
th

e 
17

10
 K

. C
. a

dj
us

tm
en

t.,
 s

et
 th

e 
di

al
at

 1
8 

an
d 

th
e 

os
ci

lla
to

r 
at

 1
40

0.
 T

he
n 

ad
ju

st
 th

e 
fi

rs
t d

e-
te

ct
or

 a
nd

 R
. F

. l
in

e-
up

 c
ap

ac
ito

rs
 o

nl
y.

 T
hi

s 
ad

ju
st

m
en

t
is

 m
ad

e 
so

 th
at

 th
e 

R
. F

. a
nd

 le
t d

et
ec

to
r 

w
ill

 b
e 

al
ig

ne
d 

ov
er

th
e 

br
oa

dc
as

t b
an

d,
 b

ut
 th

e 
re

ce
iv

er
 w

ill
 s

til
l t

un
e 

to
 1

71
0 

K
. C

.
du

e 
to

 th
e 

os
ci

lla
to

r 
lin

e-
up

 c
ap

ac
ito

r 
no

t b
ei

ng
 r

ea
dj

us
te

d.

(e
) 

T
he

n 
se

t t
he

 R
an

ge
 S

w
itc

h 
at

 it
s 

cl
oc

kw
is

e 
po

si
tio

n.
T

he
 o

sc
ill

at
or

 s
ho

ul
d 

no
w

 b
e 

se
t a

t 2
44

0 
K

. C
. a

nd
 th

e 
si

gn
al

tu
ne

d 
in

. T
w

o 
po

in
ts

 o
n 

th
e 

di
al

 w
ill

 b
e 

no
te

d 
w

he
re

 th
e 

si
gn

al
is

 h
ea

rd
, o

ne
 o

f 
w

hi
ch

 m
ay

 b
e 

lo
ud

er
 th

an
 th

e 
ot

he
r.

 S
et

 th
e

di
al

 a
t e

ith
er

 p
oi

nt
 N

ot
e-

th
e 

24
40

 K
. C

. s
ig

na
l w

ill
 s

til
l b

e
he

ar
d 

at
 tw

o 
po

in
ts

, s
in

ce
 th

e 
R

. F
. s

ta
ge

 a
ct

s 
as

 a
 f

ix
ed

tu
ne

d 
ci

rc
ui

t.
A

dj
us

t t
he

 tw
o 

hi
gh

 -
fr

eq
ue

nc
y 

tr
im

m
er

s,
lo

ca
te

d 
on

 th
e 

lo
w

er
 s

id
e 

of
 th

e 
ga

ng
 c

ap
ac

ito
r,

 u
nt

il 
m

ax
im

um
ou

tp
ut

 is
 o

bt
ai

ne
d.

T
r
o
u
b
l
e
 
S
h
o
o
t
i
n
g
 
H
i
n
t
s

T
h
e
 
m
o
s
t
 
c
o
m
m
o
n
 
s
e
r
v
i
c
e
 
c
a
l
l
s

f
o
r
 
t
h
i
s

s
e
t
 
a
r
e
 
f
o
r
 
t
h
e

r
e
p
l
a
c
e
-

m
e
n
t
 
o
f
 
t
u
b
e
s
 
w
h
i
c
h
 
h
a
v
e
 
b
u
r
n
e
d
 
o
u
t

o
r
 
r
e
p
l
a
c
i
n
g
 
o
f
 
t
h
e
 
p
o
w
e
r
 
c
o
r
d
.
 
T
h
e

v
o
l
t
a
g
e
 
d
r
o
p
 
r
e
s
i
s
t
o
r

i
n
 
t
h
i
s
 
c
o
r
d

b
e
c
o
m
e
s
 
o
p
e
n
 
-
c
i
r
c
u
i
t
e
d
 
d
u
e
 
t
o
 
s
h
a
r
p

b
e
n
d
s
 
o
r
 
m
i
s
u
s
e
.

o n s 4 E 0 R m
P
r .
2

R

o n s h .
.
,
,

. 4 R

o n s :
. . v . a i R

o n s & > .
r
o

-
1

i
f

R

o P 4 m

0 i

. . . IC r

m - b

a t
i
-

. ,I
., f r 7
4 $ a ?
.
.
.

.

!' os
1

to '
s P

O
R

..t
. c

r.

P
I ea =
s -

P
P

O
p

P
I

w P 0
I

'
' '

P

- . 0
8

I
8

?.
o 

P
1
-

0
1
?
,8

0 .4
. g p

s
6
"

I
S

P

-
.

.
.
.
-
-
s

.
.

p IL :. P
G

i
n
; ;

P
a
s
s
!
:

in
in

in
p

.4
0 P 0 L

;
c
m b

I
c
!
.o.

. :4
in 4.

s il
X

g
s .
1 r

qr Lb
I

r
.
'

.
.
-

.
.
.
-

P p

.
!

P .
1

P .
P .

r r 4 C



L 
I

L.
4

N
O

T
2.

,
T

R
A

N
D

P
. T

A
I3

O
N

 2
20

 V
. T

R
A

N
S

,.
O

N
LY

.

L 
t e

3-
20 'In

to

IU
 D

u 
&

 O
S

C
.

C
6

6A
7

R
-4

50
14

14
60

.

1.
1

5W

3

t

C
 3

61
1,

 3
.2

0
G

o 
1M

M
C

O
.

O

16
6 

A
.

C 31
00

16
t/0

C
a

LW

50
1W

D

34
J*

T

31

C
4

2L
I M

O
O

6.
2

10
00

00
*

C
14

.2
34

00
'In

fo
41

4-
'S

r
C 4 
M

O

I.
F.

00
C

.
:I

,.
C

IS

7.
 o

1.
,1

0

i
1 

3
1.

1
..i

ii-
i.

96
 1

40

Itoi
.0

1
. ie

.4
m

el
ID

7,
.. 

^ 
C

.
6

* 0 
1

C
 i.

O
l

O
1.

60
,

0 
0

C
-2

2
00

.1
40

M
III

0
IT

 I

C
in

 L
it'

-
00

-1
40

42
0

E
:i*

C
 2

3

 
30

0
11

,1
20

.

29
 D

66
7&

A
ID

.

.5
a

10

0
11

.0
..

R
(e

r.
60

T
o
 
f
i
i
a

a 
P

IL
O

T

S
IK

. R
 r

ill
 0

'9
9g

cr
1.

 l
13

01
1.

C
-3

5
0.

34
C

-3
6

P
P

 1
0

=
14

44
41

0.
t5

M
R

 D
.

=
H

S
 7

.
W

O
.

;
16

m
oo

..

R
-1

10
40

00

22
7

15
0 

R
N

M
Y

R
 2

1

t 1
1[

7
4.

 I4
P

A

46
.

R
 2

0
30

60
6

11
6.

1.
90

.3
3 

,
C

am
sr

 c
o vo
l

So
m

e 
G

.6
16

10
IL

. t
o

V
ol

, D
.C

.
13

66
6.

 C
or

m
,

/A
 A

lim
n

V
ri

es

10
3

16
5

3 
3

i.1
:3

 6
97

60

12
0

 3

R
C

A
4C

6
1

6 
0

10
3

9 
0

6 
3

M
C

13
61

19
 2

62
 1

10
 /W

C
30

SO
.

90
6

0
 3

13
 5

26
3

23
3

30
0

66
 0

M
ug

 .2
1.

v1

46
0 

K
.C

.

2
G

l K

C
.

,G
4

6A
7

S
G

. S
U

P
.

41
H

H

C
.G

G
D

6
D

 P
S

.G
.

D
P I(

80
14

C
C

,

68
1

C
-2

13

0.
02

 2
.0

12
-1

3

C
 2

1

02
5

O
kn

Fi
1r

r
4

ni
0.

4 
m

"
C

S
Z

00
04

1*
10

. 45
00

61
5

50
.0

00
A

0.
17

S
O

G
 A

lir

t

(a
) 

Sh
or

t-
ci

rc
ui

t t
he

 a
nt

en
na

 a
nd

 g
ro

un
d 

te
rm

i-
na

ls
 a

nd
 tu

ne
 th

e 
re

ce
iv

er
 s

o 
th

at
 n

o 
si

gn
al

is
 h

ea
rd

. S
et

 th
e 

vo
lu

m
e 

co
nt

ro
l a

t m
ax

im
um

an
d 

co
nn

ec
t a

 g
ro

un
d 

to
 th

e 
gr

ou
nd

 te
rm

in
al

.

(b
) 

C
on

ne
ct

 th
e 

te
st

 o
sc

ill
at

or
 o

ut
pu

t b
et

w
ee

n 
th

e
fi

rs
t d

et
ec

to
r 

co
nt

ro
l g

ri
d 

an
d 

ch
as

si
s 

gr
ou

nd
.

C
on

ne
ct

 th
e 

ou
tp

ut
 m

et
er

 a
cr

os
s 

th
e 

vo
ic

e 
co

il
of

 th
e 

lo
ud

sp
ea

ke
r 

an
d 

ad
ju

st
 th

e 
os

ci
lla

to
r

ou
tp

ut
 s

o 
th

at
, w

ith
 th

e 
re

ce
iv

er
vo

lu
m

e 
co

nt
ro

l
at

 m
ax

im
um

, a
 s

lig
ht

 d
ef

le
ct

io
n 

is
 o

bt
ai

ne
d 

in
th

e 
ou

tp
ut

 m
et

er
.

S
 G

G

K
(c

)
A

dj
us

t t
he

 s
ec

on
da

ry
 a

nd
 p

ri
m

ar
y 

of
 th

e 
fi

rs
t

an
d 

th
en

 th
e 

se
co

nd
 I

.
F.

 tr
an

sf
or

m
er

s 
un

til
 a

m
ax

im
um

 d
ef

le
ct

io
n 

is
 o

bt
ai

ne
d.

K
ee

p 
th

e
os

ci
lla

to
r 

ou
tp

ut
 a

t a
 lo

w
 v

al
ue

 s
o 

th
at

 o
nl

y 
a

sl
ig

ht
de

fl
ec

tio
n

is
ob

ta
in

ed
 o

n 
th

e 
ou

tp
ut

m
et

er
 a

t a
ll 

tim
es

. G
o 

ov
er

 th
es

e 
ad

ju
st

m
en

ts
a 

se
co

nd
 ti

m
e,

 a
s 

th
er

e 
is

 a
 s

lig
ht

 in
te

rl
oc

ki
ng

of
 a

dj
us

tm
en

ts
.

T
hi

s 
co

m
pl

et
es

 th
e

I.
F.

ad
ju

st
m

en
ts

.

3 0 a rn co et
,



I.
 F

. T
un

in
g 

A
dj

us
tm

en
ts

-T
w

o 
tr

an
sf

or
m

er
s 

co
m

pr
is

-
in

g 
th

re
e 

tu
ne

d 
ci

rc
ui

ts
 (

th
e 

se
co

nd
ar

y 
of

 th
e 

se
co

nd
 tr

an
s-

fo
rm

er
 is

 u
nt

un
ed

) 
ar

e 
us

ed
 in

 th
e 

in
te

rm
ed

ia
te

 a
m

pl
if

ie
r.

T
he

se
 a

re
 tu

ne
d 

to
 1

75
 K

. C
. a

nd
 th

e 
ad

ju
st

m
en

t s
cr

ew
s 

ar
e

ac
ce

ss
ib

le
 a

s 
sh

ow
n 

in
 F

ig
ur

e 
D

. P
ro

d 
as

 f
ol

lo
w

s:
(a

) 
P

ro
cu

re
  m

od
ul

at
ed

 o
sc

ill
at

or
 g

iv
in

g 
a 

si
gn

al
 e

t 1
75

 K
. C

., 
 n

on
-

m
et

al
lic

 s
cr

ew
 d

riv
er

 s
uc

h 
as

 S
to

ck
 N

o.
 7

06
5 

an
d 

iir
t o

ut
pu

t m
et

er
.

(b
) 

S
ho

rt
-c

irc
ui

t t
he

 a
nt

en
na

 a
nd

 g
ro

un
d 

le
ad

s 
an

d 
sa

ne
 th

e 
re

ce
iv

er
so

 th
at

 n
o 

si
gn

al
 is

 b
ea

rd
.

S
et

 th
e 

vo
lu

m
e 

eo
si

ns
' a

t m
ax

im
um

an
d 

co
nn

ec
t  

gr
ou

nd
 to

 th
e 

ch
as

si
s.

(e
) 

C
on

ne
ct

 th
e 

os
ci

lla
to

r 
ou

tp
ut

 b
et

w
ee

n 
th

e 
fir

st
 d

et
ec

to
r 

co
nt

ro
l

gr
id

 a
nd

 c
ha

ss
is

 g
ro

un
d.

C
on

ne
ct

 th
e 

ou
tp

ut
 m

et
er

 a
cr

os
s 

th
e

vo
ic

e 
co

il 
of

 th
e 

lo
ud

sp
ea

ke
r 

an
d 

ad
ju

st
 th

e 
os

ci
lla

to
r 

ou
tp

ut
 s

o
th

at
 w

ith
 th

e 
re

ce
iv

er
 v

ol
um

e 
co

nt
ro

l a
t m

ax
im

um
,  

sl
ig

ht
 d

ef
le

c-
tio

n 
is

 o
bt

ai
ne

d 
in

 th
e 

ou
tp

ut
 m

et
er

.
(d

) 
A

dj
us

t t
he

 p
rim

ar
y 

of
 th

e 
se

co
nd

, a
nd

 th
e 

se
co

nd
ar

y 
an

d 
pr

im
ar

y
of

 th
e 

fir
st

1.
F

. t
ra

ns
fo

rm
er

s 
un

til
  m

ax
im

um
 d

ef
le

ct
io

n 
is

ob
ta

in
ed

.
K

ee
p 

th
e 

os
ci

lla
to

r 
ou

tp
ut

 a
t a

 lo
w

 v
al

ue
r 

r,
 th

at
 o

nl
y

 s
lig

ht
 d

ef
le

ct
io

n 
is

 o
bt

ai
ne

d 
on

 th
e 

ou
tp

ut
 m

et
er

 a
t a

d 
tim

es
.

G
o 

ov
er

 th
es

e 
ad

ju
st

m
en

ts
 a

 s
ec

on
d 

tim
e 

as
 th

er
e 

is
  s

lig
ht

in
te

rlo
ck

in
g 

of
 a

dj
us

tm
en

ts
. T

hi
s 

co
m

pl
et

es
 th

e 
1.

 F
. a

dj
us

tm
en

ts
.

to
t

?-
s

la
 I.

F
.

1.
f.

11
l.A

16
10

21
11

N
A

N
S

F
01

11
8

/0
00

0
ss

O
;P

e
1.

Fi
gu

re
 D

-L
oc

at
io

n 
of

 1
. F

. L
in

e-
up

 A
dj

us
tm

en
t S

cr
ew

s

R
. F

. a
nd

 O
sc

ill
at

or
 A

dj
us

tm
en

ts
-T

he
 th

re
e 

ga
ng

ca
pa

ci
to

r 
sc

re
w

s 
ar

e 
ac

ce
ss

ib
le

 a
t t

he
 b

ot
to

m
 o

f 
th

e 
ch

as
si

s.
T

he
 h

ig
h 

fr
eq

ue
nc

y 
ca

pa
ci

to
r 

sc
re

w
s 

ar
e 

lo
ca

te
d 

on
 th

e
R

an
ge

 S
w

itc
h.

Pr
oc

ee
d 

as
 f

ol
lo

w
s:

(a
) 

P
ro

cu
re

  m
od

ul
at

ed
 o

sc
ill

at
or

 g
iv

in
g 

 s
ig

na
l a

t 1
40

0 
an

d 
24

40
K

. C
.. 

 n
on

-m
et

al
lic

 s
cr

ew
 d

riv
er

 s
uc

h 
as

 S
to

ck
 N

o.
 7

06
5 

an
d 

as
ou

tp
ut

 m
et

er
.

(b
) 

C
on

ne
ct

 th
e 

ou
tp

ut
 o

f t
he

 o
sc

ill
at

or
 to

 th
e 

an
te

nn
a 

an
d 

gr
ou

nd
le

ad
 o

f t
he

 r
ec

ei
ve

r.
C

he
ek

 th
e 

di
al

 a
t t

he
 e

xt
re

m
e 

m
ax

im
um

P
os

is
io

n
.,f

 th
e 

tu
ni

ng
 c

ap
ac

ito
r.

T
he

 in
di

ca
to

r 
sh

ou
ld

 b
e 

at
 th

e
lt 

di
vi

si
on

. T
he

n 
se

t t
he

 d
ia

l a
t 1

40
. t

he
 o

sc
in

e'
s.

 a
t I

S
O

° 
K

. C
.

ns
l c

on
ne

ct
 th

e 
ou

tp
ut

 m
et

er
 a

or
ta

as
 th

e 
eo

n*
 r

oi
l.

A
dj

us
t t

he
os

ci
lla

to
r 

ou
tp

ut
 s

o 
th

at
 4

 M
ig

ht
 d

ef
le

ct
io

n 
is

 o
bt

ai
ne

d 
w

he
n 

th
e

re
ce

iv
er

 'v
ol

um
e 

co
nt

ro
l i

s 
at

 m
ax

im
um

.
(c

) 
W

ith
 th

e 
R

an
ge

 S
w

itc
h 

et
 th

e 
co

on
te

rm
lo

ck
w

is
e 

po
si

tio
n.

 a
dj

us
t

th
e 

th
re

e 
tu

ni
ng

 c
on

de
ns

er
 li

ne
-u

p 
ce

ps
.c

lu
or

s 
un

til
 m

st
in

ts
tm

de
fle

ct
io

n 
is

 o
ht

si
ne

d 
in

 s
he

 m
om

s!
 m

et
er

. T
he

n 
'g

ha
t t

he
 o

sc
ill

at
or

to
 2

11
0 

K
. C

.. 
th

e 
R

an
ge

 q
w

itc
h 

to
 th

e 
'c

lo
ck

w
is

e 
po

si
ti

an
d 

th
e

di
al

 to
 1

20
.

T
he

 th
re

e 
lin

e-
up

 c
ap

sc
ito

rs
 o

ra
te

d 
on

 th
e 

R
an

g.
S

w
itc

h 
sh

ou
ld

 th
en

 h
e 

ad
ju

st
ed

 fo
r 

m
ax

im
um

 o
ut

pu
t.

W
he

n 
m

ak
in

g 
bo

th
 th

e 
I.

 F
. a

nd
 R

. F
. a

dj
us

tm
en

ts
, t

he
im

po
rt

an
t p

oi
nt

 to
 r

em
em

be
r 

is
 th

at
 th

e 
re

ce
iv

er
 v

ol
um

e 
co

n-
tr

ol
 m

us
t b

e 
at

 it
s 

m
ax

im
um

 p
os

iti
on

 a
nd

 th
e 

m
in

im
um

 in
pu

t
si

gn
al

 n
ec

es
sa

ry
 f

ro
m

 th
e 

os
ci

lla
to

r 
m

us
t b

e 
us

ed
.

tr
- H
 0

 0
0

C
D

S
D

0 
O

D
I-

I
C

)
c+

 C
D

'
C

D

0 
0"

.
C

D
P

..
c+

0
c+

 T
:z

r
0 

0 cc

(D
G

S
'

C
r.

C
D

c+
C

D

0"
.

C
.0

f
D

C
D

1-
4.

3 
0

.0
 0

1-
.

1-
' c

+
 0

1-
13

C
D

c+

o 0
0

P
3

0
0

0,
 0

0
C

D

c+
D

a 
'x

i

0,
H

t1 0
(D

0 c 
+

0
D

i) c+
cc

11
(1

)
C

D C
/3 0

1-
1C

+

0 c+ H

(1
)

0 
0 

0
O

F
ri

F
tIi

fA
ti to

 0
 to

H
cn

cn
C

)
H

 C
D

 H
P

3
F

t H
 C

S
-

C
*

H
 la

Y
0

(D
cD

(D
c+ H

0
1-

4
0 

H
(D

1D

H
c+

H
 C

M
11

a)

0
C

D

C
ID

 0
 c

+
 -

C
 0

0"
.

Iz
5

C
D

C
T

D

rA

33
31

33
3,

33
3,

cI
nc

le
ne

ln
=

. 4
=

,. 4
3- 4

a. 4
3. 4

3. is
g

0 x
3. c.

es -.
,

0 r.
> .4

0
...

.

Ii
1,

6
..

xi
6-

;

.7
.

...
a.

.

e
2 **

:4
.:

..
i

4 r. .

2
ft

Z r
Fes

C
I . 0

0 2 °

4 9.
.

:4 P

a c
pm 3 

=
cc

-4
e

in
.1

1.
.

.
..2 ;

0
4.

*0
(:

.
0

L
;I 4.

e 1; 0.

; e, 0. ,
.2

es
 n

4 V 2 2.
.

Z
A , 1 ;

0
so .

so .
6, .

,.. .
4 

e
.e

 a , ...
 c

,,.
,., ' .t.

' ''';
O

.- s F a .3 0-

I z,
, c ... -3 c =

4
t
o

t
o

ta

r
o
t

re o-
.
T

o: tl F
r . a. ei es a i a

-; c . a

in
O

C
u

t',
..

to
".

,t
S.

P
o ; ; "0 ti.

..

; . 0 x ?"

41 L
as

sm
oa

cs
...

;c
.

.1
0

0
.1

0

X
 g

. m
=  e o = a

' 4
. 2.

ta i.e
t Is

14 i.e
t4 Ls

t4 La

a .tt e ;



OFFICIAL RADIO SERVICE MANUAL
669

L Lt

ALL OK TO
CHASSIS EARTH

GOD.

R.
Sw

°'d

Gf

aoWs

7SIH

RCA VICTOR, Inc.
MODELS 121 & 122

OSC. Is< OCT.
LA7

2

umat.
3 LI

sr.

Cif

Co. KT. & A VC.
287

4 cif
OUTPUT

2A5
5

CH

SfR

an

Rid

6

To All 1,11.3

I. F. Tuning Atiluetreients-Two transformers comprising four
tuned circuits are toed in the intermediate amplifier. These are tuned to
370 K. C. and the adjustment acres. are accessible as shown in Figure D.
Proceed as follows:

(a) Short-circuit the antenna and ground leads and tune the receiver
eo that no signal is heard. Set the volume control at maximum
and connect a ground to the chasaia.

(b) Connect the test oscillator output between the first detector con-
trol grid and chassi ground. Connect the output meter across the
voice coil of the loudspeaker and adjust the mediator output so
that. with the receiver volume control at maximum,  slight
deflection is obtained in the output meter.

Adjust the secondary and primary of the first and then the second
I. F. transformers until a maximum deflection is obtained. Keep
the oscillator output at a low value so that only a slight deflection
is obtained on the output meter at all timed. Go over these adjust-
ments a second time, as there Is a slight interlocking of adjust-
ments. This completes the I. F. adjustments.

R. F. and Oscillator Adjustments-The R. F. llne-up capacitors
are located at the bottom of the coil aseenablies instead of their us,u1
position on the gang capacitor. They are all accessible from the bottom ef
the chassis except the 600 K. C. series capacitor, which is accessible from
the rear of the chassis. Premed as follows:

(a) Connect the output of the oscillator to the antenna and ground
leads of the receiver. Check the position of the indicator pointer
when the timing capacitor plates are fully meshed. It should be
coincident with the radial fins adjacent to the dial reading of 54.
Then set the Test Oscillator at 1400 K. C., the dial Intlicatort at
140 and the oscillator output so that a slight deflection will be
obtained in the output meter when the volume control is at its
maximum position.

(b) With the Range Switch at the ^in" position, adjust the three
trimmers under the three R. F. °oils, designated as 1.- W. in Figure
D, until a maximum deflectios is obtained in the output meter.
Then shift the Teat Oscillator frequency to 600 K. C. The trimmer
capacitor, accessible from the rear of the chassis, should now be
adjusted for maximum output while rocking the main nisi.'
capacitor back and forth through the signal- Then repeat the
1400 K. C. adjustment.

(c) Now place the Range Switch at the "out" position, shift the
Test Oscillator to 15,000 K. C. and set the dial at 150. Adjust the
three trimmer capacitors designated as SW in Figure D for
maximum output, beginning with the oscillator trimmer. It will
be noted that the oscillator and first detector trimmers will have
two positions at which the signal will give maximum output. The
position which uses the lower trimmer capacitance, obtained by
turning the screw counter -clockwise, is the proper adjustment for
the °mediator while the position that uses a higher capacitance is
correct for the detector. Boas 0, those edjarrytrats mast e rade r
indse' red irrespective of output. The U. F. is merely peaked. In con-
junction with the detector adjustment, it is necessary to rock the
main tuning capacitor back and forth while mains the adjust-
ment. This completes the line-up adjustments.

The Important points to remember are the need for owing the minimum
oscillator output to obtain a deflection in tin output meter with the volume
control at its maximum position and the manner of obtaining the proper
hih Eminency oscillator and detector issiguesmesse.

(c)
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80
Trouble Shooting Hints

If noisy reception is
encountered in this set
check the soldered connec-
tions to the wave -change

switch which have a habit
of working loose. Lack of
sensitivity on the short
wave section usually indi-
cates a shifting of the
capacity of condenser C17.
In this case realign the
entire oscillator padding
system according to in-
structions.
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Trouble Shooting hints

CR
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AWL RCAF

If oscillation is encountered in this
set check condensers C25 and C27. If a
loud hum is encountered try a replacement
condenser at C21 and test the continuity
of resistor R11. Poor quality is usually
due to a defective 2A5. If noisy recep-
tion is experienced, check the contacts
of the wave -change switch and test all by
pass condensers.
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PURLS ONLY

(a) Procure a modulated oscillator such as stock No. 9050,
giving a signal at 175 K. C., 600 K. C.. 1400 K. C.
and 2440 K. C., a non-metallic screwdriver (Stock No.
7065), and an output meter.

(b) The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at
175 K. C., coupling its output between the control
grid of the first detector and ground, connecting the
custput meter across the cone coil of the loudspeaker
and adjusting the two I. F. line-up capacitors until
maximum output is obtained.

(c) After the I. F. alignment, the broadcast band R. F.
circuits are adjusted at 1400 and 600 K. C. For these
adjustments the Range Switch must be set in the
broadcast position and the oscillator output connected
to the antenna and ground leads of the receiver.
First set the oscillator at 1400 K. C. and the receiver
dial at 140 and adjust the three trimmer capacitorslocated on top of the gang capacitor for maximum
output. Shift the oscillator to 600 K. C., tune in the
signal and adjust the oscillator series capacitor
(accessible at the right-hand side of the chassis) for
maximum output while rocking the variable con-
denser back and forth. Then repeat the 1400 K. C.
adjustments, as there is a tendency toward interaction.

(d) The high frequency band is adjusted at 2440 K. C.
This is done in a similar manner to the broadcast
band R. F. adjustments except that the oscillator is
set at 2440 K. C., the dial at 120 and the Range
Switch in the high frequency position. The line-up
capacitors on the selector switch are adjusted for
maximum output at this frequency.

A. C. Line

MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL

Radiotron No.
Cathode to

Control Grid,
Volts

Cathode to
Screen Grid,

Volta
Cathode to
Plate, Volta

Plate Current,
M. A.

e
Host..., volt.

I. RCA -58 R. F. Amplifier 3.0 95 256 5.0 7.33

2. RCA -2A7 First Detector--Omillator 3.0 95 258 3.0 2.33

3. RCA -57 Second Detector 6.0 89 170 0.3 2.33

4. RCA -2A5 Power Amplifier 18.0 235 220 32.0 2.33

5. RCA -80 Rectifier 275 Volts PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.
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58 ZA7
1. F. Tuning Adjustments-Two transformers com-

prising three tuned circuits (the secondary of the second
transformer is untuned) are used in the intermediate amplifier.
These are tuned to 175 K. C. and the adjustment screws are
accessible from beneath the chassis as shown in Figure C.
Proceed as follows:

(a) Procure  modulated oscillator giving a signal at 175 K. Co 
non-metallic screw driver suck as stock No. 7065 and an output
meter.

(b) Short-circuit the antenna and ground leads and tun, the receive,
so that no signal is heard. Set the volume control at maximum
and connect  ground to the chassis.

(c) Connect the oscillator output between the first detector control
grid and chassis ground. Connect the output muter acmes the
voice coil of the loudspeaker and adjust the oscillator output so
that with the receiver volume control at maximum, a slight
deflection is obtained in the output meter.

(d) Adjust the primary of the second, and the secondary and primary
of the first I. F. transformer, until a maximum deflection is ob-
tained. Keep the oscillator output at a low value so that only a
alight deflection is obtained an the output meter at all times.
Go over there adjustments  second time, as there is a slight
interlocking of adjustments. 'Ibis completes the I. F. adjust-
ments.

R. F. and Oscillator Adjustments-The three gang
capacitor screws are located on the main tuning capacitor,
accessible at the top of the chassis. The high frequency
capacitor screws are located on the Range Switch. Proceed
as follows:

(a)

(b)

(e)

(d)

RCA VICTOR, Inc.

MODELS 220 & 222
towe,

Procure  modulated oscillator giving  signal at 1400 and 2440
K. G..  non-metallic screw driver such a Stock No. 7065 and an
output meter.
Connect the output of the oscillator to the antenna and ground
lead of the receiver. Check the dial t the extreme maximum
position of the tuning capacitor. The indicator pointer should be
set on the white inner radial line located at approximately 530
K. C. Then set the dial at 140, the ioscillator at 1400 K C.
nd connect the output meter across the cone coil. Adjust the
oscillator output so that  slight deflection is obtained when the
receiver volume control is at maximum.
After making the 1400 K. C. adjustment, shift the oscillator to
600 K. C. and tune in the signal. Adjust the 600 K. C. trimmer,
accessible from the top of the chassis, for maximum output
while rocking the gang -capacitor back and forth. Then again
check the adjustment described in (b).
With the Range Switch at the counter -clockwise position. adjust
the three tuning condenser line-up capacitors until maximum
deflection is obtained in the output meter. Then shift the os-
cillator to 2440 K. C.. the Range Switch to the clockwise position
and the dial to 244. The three line-up capacitors located on the
Range Switch and accessible from the bottom of the chassis should
then he adjusted for maximum output.

When making both the I. F. and R. F. adjustments, the
important point to remember is that the receiver volume con-
trol must be at its maximum position and the minimum input
signal necessary froni the oscillator must be.used.
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Poor quality in this
set is often due to a de-
fective tube, particular-
ly the 2A5. If theivolume
control does not work,
first check the coupling
condenser C28 and then the
resistors R8, R11, R12 and
R14.
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OFFICIAL RADIO SERVICE MANUAL
687

(.1
002
bM,D

2-3
4-30
MMFD.

C-2" -m4°,5 ; F AMYL
RCA -78

1.0

.05 MM

R -I

sq000

TO5MID

CHASSIS

Voltage
Frequency Rating
Power Consumption
Tuning Range
Type and number of Radiotrons

1 RCA -78, 1 RCA -77, 1 RCA -38, 1 RCA -25Z5 ---Total, 4
Undistorted Output 0 3 Watts rit 60 Cycles

This table type combination instrument consists of a four
tube tuned R. F. receiver and a new compactly constructed
motor board assembly. It is designed for A. C. operation
only. Features such as wide tuning range, electro-dynamic
loudspeaker, ability to play both 10 and 12 inch
records and excellent quality of reproduction characterize
this instrument. Figures C and D show the schematic and.
wiring diagrams respectively while the voltage readings and
replacement parts are given below:

RADIOTRON SOCKET VOLTAGES

Measured at Maximum Volume -115 Volts, 60 Cycles

no-.

L-5

Cu'"'

10000.

RCA VICTOR, Inc.

MODEL 300

4 50
1414F0

C 7
I14-405

1.074 I DET.
, RCA -77

R-3 R4 R5
30.000. 1%126 20000.

A

R -H

5000,.

C-17
01 MID.

electrical Specifications
105-115 Volts

25, 50, and 60 Cycles
55 Watts

540-1710 K. C.

itadlotron No.
CAth.d.t Control
Grid,

Volts D.C.Volts

C.41"4.to Screen
Grid,

D.0

Cathodemt..
Yobs D.C.

Mate
Current
M. A

rat moat
.rH..i.,

Volts

RCA -"8. R. F. 2.5 100 200 8.0 6.0

.RCA -77. Detector 5.0 9S 8100 0.2 6.0

RCA -38, Output 18.0 180 170 14.0 6.0

RCA -25Z5. Rectifier - - 115 30.0 25.0

 impossible to mesas, e on ordinary voltmeter
NOTE: 25 cycle ultatea will be lees than those obtained on 60 cycles.

Trouble Shooting Hints

Oscillation in this set may be
caused either by mis-alignment of the
tuned circuits or the aerial wire be-
ing coiled up close to the receiver.
Realign the set for the first trouble
and remove the coiled up wire for the
second.

R-8
I MEG.

L In

C-16
005

oil TPUT
RCA -38

r 0 -N

4-7
450,

RECT.
RCA -25 5

Rio
250,.

%N.

C48

415A,D

_Lc zo
..051HFLI

Cis
465Th

230,. 60 lv

S.G.SUP

CG

77 & 78

5.

P

38

25 Z6-
(1) Station Selector (Left-hand knob on frontpanel)-The pointer of this knob passes over

an escutcheon marked in equally -spaced divi-sions (0-100) covering the complete tuning
range (540-1712 kilocycles). Stations in the.standardized broadcast band (540-1500 kilo-
cycles) will be received between the dial set-tings "100" and "10," approximately. Policecalls transmitted at 1554, 1575, 1596, 1662
and 1712 kilocycles will be received at settings
near the "0" end of the scale.

(2) Radio Volume Control and Power Switch (Right.hand knob on front panel)-In the extreme
counter -clockwise position, the power switch
is off. A slight clockwise twist of theknob turns on the power and further rota.
tion serves to increase the volume on radioreception.

(3) Record Volume Control (Knob in phonograph
playing compartment)-The volume produced
by a phonograph record will be increased upon
rotation of this knob in a clockwise direction.
When not operating the phonograph, this
control should be turned fully counter -clock-
wise in order to insure proper radio perform.
ante.

fI
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Ga
11-410
GAFV.

Lt t

46"

Ti

2C
5-440

MAIrO.

I 10 arr.GA
7

05C.

Cr
630

WOO.

C3
1500

7-

C
16410
MMFU.

losses

MAL LAMP

SPEA424
FIELD.

C22
8.1,4FD

RCA VICTOR, Inc.

MODEL 301
Ixavo.dtr.

Cis
5-40

WOW.

ame C43
aroo.

Voltage Rating 105-125 Volts
Frequency Rating 25, 50 and 60 Cycles
Power Consumption 45 Watt
Number and Types of Radiotrons-

1 RCA -6A7, 1 RCA -6F7, 1 RCA -41, 1 RCA -1-V
Undistorted Output 1.9 Watts
Frequency Range 540-1500 K. C. and 1600-3500 K. C.

This table type combination instrument consists of a four tube super-
heterodyne chassis and a new compactly constructed motor board assembly.
The receiver incorporates features such as wide tuning range, electro-
dynamic loudspeaker, two -point tone control, illuminated dial and the
inherent sensitivity, selectivity and tone quality of the super -heterodyne.

The following description of the circuit describes several new design
features which are incorporated in this receiver.

The first tube is a combined first detector and oscillator using Radio-
tron RCA -6A7. Separate tuned circuits are provided for each function.
The detector coil is tapped so that the tuning range may be extended
merely by shorting out a portion of the coil. The oscillator circuit is not
tapped, the high frequency range being obtained by use of its second
harmonic instead of the fundamental for obtaining the I. F. frequency.

The next tube is a combined I. F. stage and second detector using
Radiotron RCA -6F7. It has two sets of elements, one being used as a screen
grid I. F. amplifier and one as a triode detector. The I. F. frequency in this
receiver is 460 K. C. The output stage is a single Pentode RCA -41.

The rectifier is an RCA -1-V used in a half -wave rectifying circuit. A
feature of this circuit is that only one transformer secondary is used. This
is accomplished by having a cathode type rectifier, a series arrangement of
filaments and a tapped secondary winding.

Figure A shows the pickup details, Figure B the assembly wiring,
Figure C the schematic circuit and Figure D the wiring diagram and
Figure E the loudspeaker wiring.

RADIOTRON SOCKET VOLTAGES
120 Volt, 60 Cycle Line-Maximum Volume Control

Setting-No Signal

Radiotron Na..

Cathode
to Control
Grid,Volts

D. C.

Cathode
to Screen
Grid,Volta

D. C.

CathodeHeater
Plate,-*Volts D.C.

Plate Cur-
rent, M.A.

or
Filament,

RCA- I First Detector 1.25 70 235 2.5 6.3
6A7

I Oscillator - - 180 3.5

RCATI F. 1.25 70 235 5.5
0.4

6.3
6F7 Second Det. 19 - 145'

230

335 RMS
RCA -41 Output 17 240- 26.5 6.3
RCA -I -V Rectifier - 50 6 3

CI6
I60

MMrO.

G G
3-5 GI

Ic

G4C.

6A7 6F7

OVv1.1Ut
4i

_7. M-7_ Z.1

inin-f-fmr

41

K

2

1.1,
3.4- ."4

SHAF1

s

8-12

two.

H'- H

1V

Line -Up Adjustments
The detector and oscillator line-up trimmer capacitors are adjusted

by eetting both the dial and an external oscillator first at 1400 K. C. and
adjusting the tuning capacitor trimmer capacitors for maximum output.
then changing the oscillator frequency and dial setting to 600 K. C. and
adjusting the submounted trimmer capacitor for maximum output. The
I. F. adjustments are made by adjusting the two trimmer capacitors
located on the first I. F. transformer for maximum output when a 460
K. C. signal ie connected between the control grid of the first detector
and ground. Be sure and set the station selector at a point where no
signal is being received when making 1. F. adjustments.

Trouble Shooting Hints

The two switch( -s controlling the
change from one wave band to the other
and connecting the phonograph pick up,
seem to cause the most service calls.
The trouble is usually found in the
soldered connections to the switch
points. It is a good plan to resolder
all of these connections when trouble
develops to prevent a reoccurence. A-
nother common cause of trouble is an
oen field winding, in the speaker.

 Actual voltage cannot be measured with ordinary voltinete-
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C. CI
D-135 ISO A I ANAL
PHHICD, PIMP. ICA SD

11 N

All GROUNDS TO
CHASSIS 6 EXTERNAL
GROUND

TIAN.
LAME

Ti

V.C.

LAMP

435 60.
R30/. ASH.

5

C4 CI
C-2/ -3g, 0,0

12, PIMP°
14/1 \

SMADIR
fHPLO90.340

TO HEATERS
II DIAL LAMP

1111

3000^

11000.

RCA VICTOR, Inc.

MODELS 310 & RE 40
0328 ICLI.

RCA 24/

C/ Ca C11

5335 CO 140-220 1010 LCD
MAIO 745 1414/111. MMID. MIND 10.537

/

2-31 \I ' L7 Ls I

I

2d
'...C -Z8

5-50
miro. ,,-

C -S ' RI ,

5-30 00000.1'.
/4/1111 C11

00141111

RIO R-1.1 C"
14000 6000. N.4 14111

GTCrOr4 L -47A, -J

11/00000114114 v C 44MCV

nMAC° v0-114 0-I4 IM
CIMEI11 (41001.12 CURIA. POSIT1411

.SPLICE

CIS
4014/41122

too" /

5-8

CID 01//PUT
.01170. RCA EAR

(-12

115 Volt A. C. Line
MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL

A IS
(,00,000*

MO.

Radiotron No.
Cathode to

Control Grid.
N' oil t

Cathode to
Screen Grid.

Volts
Cathode to
Plate. Volta

Plate Current,
M. A. Heater Volta

1. RCA -58 R. F. Amplifier 3.0 95 250 5.0 2.33

2. RCA -2A7 First Detector Oscillator 3.0 95 250 3.0 2.33

3. RCA -57 Second Detector 6.0 89 170 0.3 2.33

4. RCA -2A5 Power Amplifier 18.0 235 220 32.0 2.33

S. RCA -80 Rectifier 275 Volts PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.

The line-up capacitor adjustments for the I. F. stage and
the gang capacitors are made in the following manner:

(a)

(b)

(c)

Procure a modulated oscillator giving a signal at 175
K. C., 600 K. C., 1400 K. C., and 2440 K. C. An output
meter and non-metallic screw driver are also necessary.
The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at
175 K. C., coupling its output between the control
grid and ground of the first detector, connecting the
output meter across the cone coil of the loudspeaker
and adjusting the two I. F. line-up capacitors until
maximum output is obtained.
After the I. F. circuits are aligned, the broadcast band
R. F. is adjusted at 1400 K. C. This is done with the
Range Switch at the broadcast position. A similar
manner is used as that of the I. F., except that the
oscillator is set at 1400 K. C., its output is connected
from antenna to ground of the receiver, and the dial is
set at 140. The adjustment is made with the trimming
capacitors located on top of the gang capacitor and
each capacitor is adjusted for maximum output.

(d) Set the oscillator at 600 K. C. Tune in the signal witi
the receiver until a maximum deflection is obtained
in the output meter. Now adjust the 600 K. C. series
capacitor, located at the bottom of the chassis, until
a maximum deflection is obtained in the output
meter. Rock the tuning capacitor back and forth
while making this adjustment as the tuning capacitor
and oscillator series capacitor adjustments interlock.
Change the frequency of the oscillator to 1400 K. C.
and set the dial at 140. Again make the adjustments
given under (c).

(f) The high frequency band is adjusted at 2440 K. C.
This is done in a similar manner to the R. F. adjust.
ments except that the oscillator is set at 2440 K. C.,
the dial at 120 and the Range Switch in the high
frequency position. The line-up capacitors on the
selector switch are adjusted for maximum output at
this frequency.

(e)

3-5
G2

GI

K

C. G4

57 it 5-8 2A7

S.G

p

ZA

K

80

Voltage Rating 105-125 Volts
Frequency Rating 25, 50 and 60 Cycles
Power Consumption 60 Cycles, 95 Watts
Number and Types of Radiotrons 1 UX-280,

1 RCA -2A5, 1 RCA -58, 1 RCA -57, 1 RCA-2A7-Total, 5
Undistorted Output 1 75 Watts
Frequency Range 540 K. C. to 1500 K. C.

and 1400 K. C. to 2800 K. C.
This combination radio -phonograph instrument uses a

five -tube Super -Heterodyne receiver incorporating q dynamic
loudspeaker, continuously variable tone control, single heater
type Pentode output tube and the inherent sensitivity,
selectivity and tone quality of the Super -Heterodyne.

The standard two speed motor board equipment is used
and the entire assembly enclosed in a table type cabinet.

A special feature is thr Range Switch that allows recep-
tion of signals- either of the broadcast band or higher fre-
quencies. Figure B shows the assembly wiring, Figure C the
schematic diagram and Figure D the chassis wiring diagram.
With the switch in the broadcast band position, the frequency
range is from 540 to 1500 K. C. At the higliM- frequency
position, the receiver covers the 1400 to 2800 K. C. band.

The circuit consists of an R. F. stage, a combined oscillator
and first detector in the RCA -2A7 tube, an intermediate stage
consisting of a transformer using two tuned circuits, a second
detector, an output tube and a rectifier.
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I. F. Tuning Adjustments:
Two transformers comprising three tuned circuits

(the secondary of the second transformer is untuned)
are used in the intermediate amplifier. These are
tuned to 175 K. C. and the adjustment screws are
accessible from beneath the chassis as shown in
Figure 3. Proceed as follows:

(a) Procure a modulated oscillator giving a signal
at 175 K. C., a non-metallic screwdriver such
as Stock No. 4160 and an output meter.

(b) Short-circuit the antenna and ground leads and
tune the receiver so that no signal is heard.
Set the volume control at maximum and con-
nect a ground to the chassis.

(c) Connect the oscillator output between the
first detector control grid and chassis ground.
Connect the output meter across the voice coil

A..t of the loudspeaker and adjust the oscillator
ii-+ output so that with the receiver volume con-

trol at maximum, a slight deflection is ob-
E3i

tained in the output meter.
11/10 Adjust the primary of the second, and the

secondary and primary of the first I. F. trans -

104

foLiners, until a maximum deflection is ob-
tained. Keep the oscillator output at a low
value so that only a slight deflection is obtained
on the output meter at all times. Go over
these adjustments a second time, as there is a

0-) light interlocking of adjustments. This com-
letes the I. F. adjustments.

7 4

RCA VICTOR, Inc.

MODEL M 123
6.3 Volt Battery-No Signal-Maximum Sensitivity

RADIOTRON NO.
CATHODE TO

GROUND VOLTS,
D. C.

Sr -222N GRID TO
GROUND VOLTS,

D. C.

PLATE TOrLATE TO GROUND
VOLTS, D. C.

CURREAT,
M. A.

RCA-6D6-R. F. 3.9 76 192 4.5

RCA -6A7
.-4

1st Dec.
3.9

76 192
7.5

Osc. - 192

RCA -6D6-1. F. 3.6 76 192 5.3

RCA -75 --2nd Dec. 1.25 - 165 .46

RCA -41-A. F. 22.0 - 235 14.5

RCA-79-Pwr. 0 - 256 10.5

r;7:1

Ifikt\

$7.e7.1.

.
4. tO Ll§

?.1

4.

0
U

2li I in

2
V.

Binding of the sta-

a
Trouble Shooting flints

ti(,n selector is a common
cause of complaint for
this set. This is usual -
ly due to excessive pres-
sure between the worm and
drive gear. Proper ten-

_

sion exists when the gear
is pushed 1/32 beyond the
point of zontact of the
wotm.
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The line-up capacitor adjustments for the I. F. stage and
the gang capacitors are made in the following manner:

(a) Procure a modulated oscillator giving a signal at 175
K. C., 1400 K. C., 1710 K. C. and 2440 K. C. An output
meter and non-metallic screw driver are also necessary.

(b) The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at 175 K. C.
coupling its output between the control grid and ground of
the first detector, connecting the output meter across the
cone coil of the loudspeaker and adjusting the two I. F.
line-up capacitors until maximum output is obtained.

After the I. F. circuits are aligned, the broadcast
band R. F. is adjusted at 1710 K. C. This is done with the
Range Switch at the broadcast position (counter -clockwise).
A similar manner is used as that of the I. F. except that the
oscillator is set at 1710 K. C., its output is connected from
antenna to _ground of the receiver, and the dial is set at 8
(minimum dial position). The adjustment is made with the
trimming capacitors located on top of the gang capacitor and
each capacitor is adjusted for maximum output.

(d) After making the 1710 K. C. adjustment, set the dial
at 18 and the oscillator at 1400. Then adjust the first de-
tector and R. F. line-up capacitors only. This adjustment
is made so that the R. F. and let detector will be aligned over
the broadcast band but the receiver will still tune to 1710 K.
C. due to the oscillator line-up capacitor not being. readjusted.

(e) Then set the Range Switch at its clockwise position.
The oscillator should now be set at 2440 K. C. and the signal
tuned in. Two points on the dial will be noted where the signal
is heard, one of which may be louder than the other. Set the
dial at either point. Note-the 2440 K. C. signal will still be
heard at two points since these R. F. stages act as fixed
tuned circuits. Adjust the two high frequency trimmers,
located on the lower side of the gang capacitor until maximum
output is obtained.

RCA VICTOR, Inc.
MODEL R 22

IF =175 KC.

RADIOTRON SOCKET VOLTAGES 115 Volts D. C. or 60 Cycle A. C.
Divide all A. C. Values (Except Heater) by 1.3 For 25 Cycles

Radiotron No. Cathode to Control
Grid, Volta D. C.

Cathode to Screen
Grid, Volta D. C.

Cathode to Plate.
Volta D. C.

Plate Current.
M. A. Heater Volta

RCA -78 R. F.
A. C. D. C. A. C. D. C. A. C. D. C. A. C. D. C.

2.6 1.5 90 50 157 88.5 5.5 3.0 6.0

RCA -6A7 Oscillator
lst Detector

- - - - 157 88.5 1.7 1.0 6.0

2.6 1.5 90 50 157 88.5 2.5 1.5 -
RCA -77 2nd Detector Plate and Bias Supply 160 Volts -- 6.0

RCA -13 Power 21.0 12.0 1 135 80 I 125 I 72.0 35.0 20.0 25.0

RCA -25Z5 Rectifier 115 R. M S. 89.0
Total

35.0
Total 25.0

115 Volta. 60 Cycles
Voltage Across Loudspeaker Field (115 Volts, 25 Cycles -140

115 Volts, D. C.-105

Sup

K

77& 78

305 02
GI

C. G4

6A7

SG

43

Trouble Shooting Hints

25Z 5

The output type 43 tube in the model
A22 appears to be subject to audible whis-
tles caused by oscillation. This oscilla-
tion can be removed by reducing the screen
potential or changing the value of the
grid coupling resistor. In some cases the
insertion of a new type 43 tube will elim-
inate the difficulty. Do not try to re-

align this set unless you 41149 sure that

the oscillator or I. F. amplifier have

drifted or been tampered with.
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CHASSIS CRON

Radiotron No.
Cathode to

Control Grid,
Volta

Cathode to
Screen Grid.

Volts
Cathode to
Plate, Volts

Plate Current,
M. A.

H , Volta

I. RCA -58 R. F. Amplifier 3.0 95 250 5.0 2.33

2. RCA -2A7 First Detector Oscillator 3.0 95 250 3.0 2.33

3. RCA -57 Second Detector 6.0 89 170 0.3 2.33

4. RCA -2A5 Power Amplifier 18.0 235 220 32.0 2.33

5. RCA -80 Rectifier 275 Volts PLATE TO PLATE -60 M. A. TOTAL 4.82

TOTAL CATHODE CURRENT -11 M. A.

Line-up Capacitor Adjustment
The line-up capacitor adjustments for the I. F. stage and

the gang capacitors arc made in the following manner:
(a) Procure a modulated oscillator giving a signal at 175

K. C., 1400 K. C., and 2440 K. C. An output meter
and non-metallic screw driver are also necessary.
The I. F. line-up capacitors should be first adjusted.
This is done by placing the oscillator in operation at
175 K. C., coupling its output between the control
grid and ground of the first detector, connecting the
output meter across the cone coil of loudspeaker
and adjusting the two I. F. line-up capacitors until
maximum output is obtained.
After the I. F. circuits arc aligned, the broadcast band
R. F. is adjusted at 1400 K. C. This is done with the
Range Switch at the broadcast position. A similar
manner is used as that of the I. F., except that the
oscillator is set at 1400 K. C., its output is connected
from antenna to ground of the receiver, and the dial is
set at 140. The adjustment is made with the trimming
capacitors located on top of the gang capacitor and
each capacitor is adjusted for maximum output.

(d) The high frequency band is adjusted at 24.40 K. C
This is done in a similar manner to the R. F. adjust-
ments except that the oscillator is set at 2440 K. C.,
the dial at 120 and the Range Switch in the high
frequency position. The line-up capacitors on the
selector switch are adjusted for maximum output at
this frequency.

(b)

(c)

Trouble Shooting Hints

If this set lacks sensitivity, first
change the 2A7 tube which seems to break
down frequently in this particular model.
Then, check all connections and contacts
to the wave -change switch and third, test
all by-pass condensers to ascertain if
they have become open -circuited.

If a continuous audio howl is heard
check the output transformer for short
circuit to the chassis or speaker and
then try- changing the 2A5 tube. It may
be necessary to insert a high resistance
in the lead to the suppressor grid of
this tube to dampen the audio oscillation.
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Radiotron No.
Cathode to

Control Grid,
Volts'

Cathode to
Screen Grid,

Volta
Cathode to
Plate, Volta

Plate Current,
M. A. H Volta

1. RCA -58 R. F. 3.0 95 255 5.0 2.31

2. RCA -2A7 let Det. Om. 3.0* 95* 255* 3.0* 2.31

3. RCA -58 I. F. 3.0 95 255 5.0 2.31

4. RCA.2B7 2nd Det. A. V. C. 7.5 92 60 2.0 2.31

5. RCA -2A5 Power 20.0 250 235 33.0 2.31

6. RCA -80 Rectifier 700/350 Volta -75 M. A. Total Current 4.82

*The Voltages and current refer to the detector part of the tube. The total cathode current is 10 M. A.

I. F. Tuning Adjustments -Two transformers compris-
ing three tuned circuits (the secondary of the second trans-
former is untuned) are used in the intermediate amplifier.
These are tuned to 175 B. C. and the adjustment screws are
accessible as shown in Figure C. Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 175 K. C., a non-
metallic screw driver such as Stock No. 7065 and an output meter.

(b) Short-circuit the antenna and ground leads and tune the receiver
so that no signal is heard. Set the volume control at maximum
and connect a ground to the chassis.

(c) Connect the oscillator output between the first detector control
grid and chassis ground. Connect the output meter across the
voice coil of the loudspeaker and adjust the oscillator output so
that with the receiver volume control at maximum, a slight deflec-
tion is obtained in the output meter.

(d) Adjust the primary of the second, and the secondary and primary
of the first I. F. transformers until a maximum deflection is
obtained. Keep the oscillator output at a low value so that only
a slight deflection is obtained on the output meter at all timm.
Go over these adjustments a second time as there is a slight
interlocking of adjustments. This completes the I. F. adjustments.

R. F. and Oscillator Adjustments -The three gang
capacitor screws are accessible at the top of the chassis. The
high frequency capacitor screws are located on the Range
Switch. Proceed as follows:

(a) Procure a modulated oscillator giving a signal at 1400 and 2440
K. C., a non-metallic screw drives such as Stock No. 7065 and an
output meter.

(b) Connect the output of the mediator to the antenna and ground
lead of the receiver. Check the dial at the extreme maximum
position of the tuning capacitor. The indicator should be at the
last division. Then set the dist at 140. the oscillator at 1400 K. C

(c)

and connect the output meter across the cone coil. Adjust the
oscillator output so that a slight deflection is obtained when the
receiver volume control is at maximum.

With the Range Switch at the counter -clockwise position, adjust
the three tuning condenser line-up capacitors until maximum
deflection is obtained in the output meter. Then shift the oscillator
to 2440 K. C.. the Range Switch to the clockwise position and the
dial to 120. The three line-up capacitors located on the Range
Switch should then be adjusted for maximum output.

When making both the I. F. and R. F. adjustments, the
important point to remember is that the receiver volume con-
trol must be at its maximum position and the minimum input
signal necessary from the oscillator must be used.

Trouble Shooting Hints

Oscillation which may be controlled
by the volume control is caused either by
the tube shield for the 287 tube being
loose or the shielded lead running to the
cap not fitting tightly into the slot in
the tube shield. Both the tube shield and
the shielded lead must be very carefully
grounded to prevent exteraneous pick-up.
tack of plate voltage may be caused by a
shorted filter condenser - C 29.
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RCA VICTOR, Inc.

MODELS R-51 B & R 53 B
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Batteries -No Signal Received

Radiotron No. Control Grid to
Filament Volts

Screen Grid to
Filament Volta

Plate to Filament
Volts

Plate Current
M. A.

Filament
Volts

R. F. -RCA -234 2.0 65.0 157.5 3.0 2.15
Oscillator -RCA -230 - - 65.0 4.0 2.15
First Detector -RCA -234 5.0 65.0 157.5 1.0 2.15
I. F. -RCA -234 2.0 65.0 157.5 3.0 2.15
Second Detector -RCA -230 0 - -2.0 0 2.15
First A. F. -RCA -230 10.5 - 130.0 1.25 2.15
Driver A. F. -RCA -230 13.5 150.0 1.5 2.15
Driver A. F. -RCA -230 13.5 - 150.0 1.5 2.15
Power -RCA -230 13.5 150.0 1.5 2.15
Power -RCA -230 13.5 150.0 1.5 2.15

Line-up Adjustments (d) Shift the oscillator frequency to 600 K. C. and tune the signal.Then adjust the 600 K. C. capacitor, accessible through the top,I. F. Tuning Adjustments -Two transformers comprising four until maximum deflection is obtained. The main tuning capacitor
tuned circuits are used in the intermediate amplifier. These are tuned to must be rocked back and forth while making this adjustment.
175 K. C. and the adjustment screws are accessible from the rear of the (e) Then realign at 1400 K. C. This completes the adjustments.chassis. Proceed as follows:

When making both the L F. and R. F. adjustments, the important(a) Procure  modulted oscillator giving a signal at 175 K. C.,  non- point to remember is that the receiver oltne control mum be at itsmetallic screw driver, such as Stock No. 7065. and an output meter. maximum position and the minimum input signal necessary from the
(b) Remove the oscillator tnbe and connect  ground to the chassis. oscillator must be ton.i.

A tube base with  16000 ohms resistor connected between one
filament prong and the plate prong must be substituted for the
oscillator tube.

(c) Connect the oscillator output between the first detector control
grid and the negative terminal on the 4.5 volt bias battery. Con- Trouble Shooting Hintsnett the output meter across the voice coil of the loudspeaker and
adjust the oscillator output so that with the receiver volume con.
trol at maximum,  Blight deflection is obtained in the output
meter. The most common trouble with this re -(d) Adjust the secondary and then the primary of the second and
then the first 1. F. transformers until  maximum deflection is ceiver seems to be second channel whistlesobtained. Keep the oscillator output at a low value so that only
 alight deflection is obtained on the output meter t all times- caused by misalignment of the oscillatorGo over these adjustments a second time as there is  slight
interlocking of adjustments. This completes the I. F. adjustments. padding; and intermediate frequency circuits.

R. F. and Oscillator Adjustments -The three gang capacitor if whistles are encountered at certainscrews are accessible through the bottom cover and the 600 K. C. oscillator
trimmer through the top of the chassis adjacent to the R. F. coil. Proceed parts of the tuning band, the set shouldas follows:

(a) Procure a modulated oscillator giving a signal at 1400 K. C. and be realigned using the correct instruments
600 K. C.,  non-metallic screw driver, such  Stock No. 7065, for the purpose as explained under "Lineand an output meter. Also a socket wrench is necessary for the
mein tuning capacitor trimmers. Up Adjustments.

(b) Connect the output of the oscillator to the antenna and ground
lead of the receiver. Check the dial at the extreme maximum;
position of the tuning capacitor. The indicator should be at the
first line on the dial. Then set the dial at 1400 K. C., the oscillator
at 1400 K. C. and connect the output meter across the cone coil. Poor quality usually indicbtes run -Adjust the oscillator output so that a slight deflection is obtained
when the receiver volume control is at maximum. down B batteries which must be replaced.

(e) Adjust the three line-up capacitors accessible at the bottom of the
receives until maximum deflection is obtained in the output meter.
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I. F. Tuning Capacitor Adjustments
Although this receiver has two I. F. stages, one for the second detector

and one for the A. V. C., only two of the three I. F. transformers are tuned
by adjustable capacitors and require adjustment. The stage used for the
A. V. C. is broadly tuned and does not require any adjustment.

The transformers are all tuned to 175 K. C. and the circuits broadly
peaked.

A detailed precedure for making this adjustment follows:
(a) Procure a modulated R. F. Oscillator that gives a modulated 175

K. C. signal. Also procure a non-metallic screw driver such as
Stock No. 7065.

(h) An output theter is necessary. This may be a current squared
galvonometer connected to the secondary of the output trans-
former instead of the cone coil, a 0.5 milliammeter connected in
series with the plate supply to the second detector or a low range
A. C. voltmeter connected across the reproducer unit cone coil.

(c) A dummy Radiotron RCA -56 is necessary to substitute for the
one normally used in the A. V. C. socket.

(d) Remove the oscillator tube and make a good ground connection
to the chassis. Place the oscillator in operation and couple its
output from the control grid of the first detector to ground.
Adjust the oscillator output, with the receiver volume control at
maximum, until a deflection is obtained in the output meter.

(e) Refer to Figure C. Adjust the secondary and primary of thy
second and then the first I. F. transformer until a maximum
deflection is obtained in the output meter. Go through these
adjustments a second time as a slight readjustment may be
necessary.

When the adjustments are made the set should perform at its maximum
efficiency. However, due to the interlocking of adjustments, it is good
practice to follow the I. F. adjustments with the R. F. and oscillator line-
up capacitor adjustments. The correct method of doing this is given in
the preceding section.
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Line -Up Capacitor Adjustments
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The line-up capacitor adjustments for the I. F. stage and for the R. F.
circuits should he made in the following manner:

(a)7.Procure a modulated oscillator giving  signal at 175 KC and
14.00 KC. An output meter and non-metallic screw driver are also
necessary. The Stock No. 9050 test oscillator and Stock No. 7065
screw driver are suitable for this purpose. Figure C shows the
location of the I. F. capacitors.

(b) The I. F. line-up capacitors should be first adjusted. This is done
by placing the oscillator in operation at 175 KC, coupling its
output between the control grid of the first detector and ground,
connecting the output meter across the cone coil of the loudspeaker
and adjusting the two I. F. line-up capacitors until maximum out-
put is obtained.

(c) After the I. F. circuits are aligned, the R. F. and oscillator circuits
are adjusted at 1400 KC. Prior to making the adjustment, how-
ever, the dial should be checked. This is done by making sure the
dial indicator reads 530 (indicator in center position) when the
tuning capacitor rotor plates are fully meshed with the stator
plates. The adjustments are then made in similar manner as that
of the I. F. except that the oscillator is set at 1400 KC, its output
is connected from antenna to ground of the receiver, and the dial
is set at 140. The adjustment is made with the trimming capacitors
located on top of the gang capacitor and each capacitor is adjustea
for maximum output.

VII

M
N

2

>

a
a
=

,r2 ,Ti, ,o ; o

7:1
0

.,

4h,a

2.,

.-;
4s) 0

en

....4

Ps

4
a.

sso1
.so, eP en

1
fa
X
c) 1

5
V
x

coD 4

3> F I F.

N.-
a,

-1 F.

1...g c0. u

d

4

.

1
ti X

6°
cr)

d ,s. 1
- ,.

0
--; 1

0
,,i

0
.4
N

g
0

,.1

4
C

a0
C

0

If:

4
0
4 r,

ii...

'a'

7,
t'
2

g

.2

...a
4

a.: 0
r4

a

,; 1:',0
N N,

co
cu a. 44,N

cu
47 .? r: I
d d d d d
U U U V 4.-7

N N g g g



722
OFFICIAL RADIO SERVICE MANUAL
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REhMEM SUPERHETERODYNE

MODEL /10-3

2.50

swatch on
o e
control- 7

This Radio Receiver in of the Conventional Super -heterodyne type,
employing the following tubed:

#80 as rectifier; #58 as mixer; #58 as intermediate
frequency amplifier; #57 as detector; #2.45 as audio
power amplifier, and #27 as oscillator. These tubes
are noted in the order of their placement on the
chassis, beginning with the #80 tube nearest the
power transformer.

INSTALLATION:

This set is designed to operate from a standard power 'apply of 110
to 125 volts, 50 or 60 cyoles, alternating current. Best results
will be obtained when operated from a fifty foot antenna and a good
ground - connected respectively to the Red and Black wires at the
back of the chassis.

CONTROLS:

The knob at the left controls the volume increasing in a clockwise
rotation. This knob also controls the line power switch. The center
knob controls the station selector dial. The knob at the right
operates the variable tone oontrol. In the center end below the
station selector knob is the wave changing switoh,the two positions
of which are designated as "Short Wave" end "Long Wave..

The dual wave operation allows signal reception covering 6500 kilo-
cycle. to 2000 when the wave, changing switch is in the Short Wave

posltiod and from 2000 E.G. to 550 E.G. when the wave changing
switch is in the Long Wave (standard broadcast) position.

SERVICE DATA:

The circuits and associated apparatus in their sequence are as
follows:

On the under side of the chassis and directly behind the two gang
variable condenser will be found the "resonated" antenna coil and
the secondary or grid coil of the mixer tube. Induotively coupled
to the secondary coil and wound upon the same coil form are the

grid and plate coils of the Oscillator. The front section of the
gang condenser, with its series padding condenser, tune the Oscil-
lator grid coil while the second gang condenser eimultaneously
tunes the grid coil of the mixer tube.

37-z,e-r

A IAEA, TO

245 -OUTPUT

SG SUP

K

513 8,67

2A5

27

80

The blue plate lead of the mixer tube goes to the primary of the
250 E.C.intermediate transformer located directly beneath the mixer
tubs. The secondary of this transformer oonneots by a flexible lead
to the grid of the shielded intermediate amplifier tube. The blue
plate lead of the intermediate tube goes to the primary of the 250
E.C. detector transformer (located on the top of the chassis near
the detector tube). while the secondary or grid coil connects to the
grid cap or the /57 detector. The plate of the detector tube is
"capacity coupled. to the grid of the power tube. Inspection of
the circuit diagram will show the method of wave changing - the
three short wave coils being placed in shunt with the broadcast
coils for short wave operation.

The grid bias for the power tube is obtained by a voltage divider
system across the choke (dynamic speaker field) on the negative
side of the high voltage circuit.

Voltage readings for servicing purposes follow:

A. C. Voltages:

Line
Heater filaments
power tube filament
Rectifier filament

D. C. Voltages:

From Ground to:

/SO Rectifier tube filament
2A5 Power " screen grid

12A5 " " plate
/2A5 " " grid
/58 Mixer . plate
58 " . screen grid

/58 " " kathode
#58 Intermediate tube plate
#58 ' " screen grid
#58 " . kathode
/57 Detector tube plat*
#57 "

. soreen grid
/57 " kathode
#27 Oscillator tube plate
#27 - kathode

- 120 volts
- 2.3 "
- 2.3 -
- 5.0

- 235
- 235

230
- 17 "

235
- 60
- 4

235 "

60' "

- 2 to 20 volts
- 120 volts

60

- "

- 60
4 "

volts

Due to email current, meter readings will
be inaccurate on detector plate and power
tube grid.

Speaker field (red lead) - 105 volts negative.
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REMLER CO., Ltd.
6.47-0E7 ,04c. ir

RI-4/57035 I C 01I122-/VOL

/ 300 .4A.a, /7 O Aftd.

2
4

6003000 /5/9 .1
4 /0,000 20 .1
.5 /0.000 2/ ./
6 /0,000 22 ./
7
lit

00,00044.000
23
24

. /

.03
V 80,000 25 .02

/0 00,000 26 -00
// 100.000 27 .03
/2 Co 0,0 00 PO .01
/3 4'00.000 PP .24
/4 /31/e9 30 .00/
1.5 /Mop. 3/ .003
/6 / Ale,. 32 .00/0

30 .00006
34 .000s
.31 .0003

INSTALLATION:

ITINILER NONE. 10-4

.07 .227-.41/c. .02 opri!eur
ok

RIO

6A1
S.G sup

607
s.G 0

//1K 60 --

This set is designed to operate from a 110 to 125 volt. 50 or 60
cycle alternating current supply.

An outdoor antenna should be used. having a length of from 60 to

100 feet. The antenna should be kept clear of all metal objects.
such as piped and electric circuits. This also applies to the lead-
in wire. Shielded wire should not be used for the lead-in. Connect
the lead-in to the red wire extending from the back of the set. The
ground connection should be made to the black wire. This lead

should be as short as possible and preferably connected to  mold
vaterpiptt. scraped clean, and  ground clamp used.

Loosen the chassis hold-down screws one turn when installing the

set.

The knob on the left controls the volume and also operates the ON
and OFT switch.

The center knob oontrols the station selector, or tuning. This knob
operates through a DULL -RATIO reducing mechanism. When pressed in.
the ratio is three and a half to one. This position may be used on
the broadcast band, or when it is desired to tarn quickly from one
band to another. when the knob is pulled out, a ratio of leventeen
to one is obtained. This position should be used for tuning on the
short wave bends.

The dial is divided into three ranges. The outer range is from 540
to 1900 kilocycles, and is calibrated in tens of kilocyoles, or

broadcast channels. The.bands included in this range ark: the reg-
ular broadcast band from 540 to 1500 E.C., the police band from
1534 to 1712 E.C., and amateurs from 1715 to 1900 E.C. The middle
range covers from 1900 to 6400 E.O. This range includes: amateurs
1900 to 2000 E.C.. police stations 2308 to 2490 E.C.. aviation 2608
to 3485 and 4110 to 5700 E.C.. amateurs 3500 to 4000 E.C.,and short
wave broadcast 6010 to 6150 E.C. This. range is calibrated in hun-
dreds of kilocycles.

The inner range covers the higher frequency bands, extending from
6 to 18 megacycles (6000 to 18,000 kilocycles).

The principal short wave broadcast ranges included are: 6 to 6.15
megacycles, 9.5 to 9.6 megacyoles, 11.7 to 11.9 megacycles, 15.1 to
15.35 megacycles, and 17.7 to 17.8 megacycles. Amateur phone trans-
missions say be tuned in from 14 to 14.4 megacycles. This range on
the dial is marked in megacycles. which arethousands of kilocycles.
The knob on the right controls the range switch and the pointer.
which automatically indicates the range position on the dial.

continuous type tone control is adjustable from the back of the
receiver. This may be adjusted to modify the tans or to reduce
noise or static disturbances.

MODEL 10-4
SERVICE DATA:

42.

This is a six tube superheterodyne receiver
control. The following tubes are used:

6A7 Converter (mixer -oscillator)
78 Super -control simplifier, 1st I.F. stage
78 Super -control amplifier. 2nd I.F. stage
6B7 Diode detector - L7 amplifier. Av.C.
42 Power amplifier
80 Full wave rectifier

Dial light 6-8 volt Mazda 50

The oscillator, antenna, and mixer coils are wound on the same form
for each band. The abort wave coils are mounted directly on the

switch together with the trimmer °opacities. A variable series
trimmer is provided for the broadcast bend oscillator circuit. This
is accessible from the bottom of the chassis, and is mounted near
the broadcast oscillator coil. The I.F. transformers are in the

aluminum shields mounted on top of the chassis. The trimmers for
these *oils may be adjusted from the tops of the shields. The in-
termediate frequency is 450 kilocycles. Use a weak signal or oscil-
lator input when adjusting the trimmers.

In removing the chassis from the cabinet, take the set screwompring
and brass pin from the tuning knob so that it may be removed from
the theft. The switch and volume knobs may be removed by prying
with a wooden sere, driver with a piece of cardboard against the
cabinet.

with automatic volume

voltage readings for servicing purposes follow:

A. C. VOLTAGES:

Line
Filaments - 6417, 78s, 6B7 and 42
Filaments - 80

D. C. vOLTAGES: (No signal)

From ground to:

80 Rectifier filament
42 Plate
42 Screen grid
42 Grid
6B7 Plate
6B7 Screen grid
6137 Grid
78 2nd 1.F. plate
78 End I.F. screen grid
78 2nd I.F. cathode
78 1st 1.7. plate
78 let 1.Y. screen grid
78 1st I.Y. cathode

617 Plate (mixer)
6A7 Screen grid
6417 Cathode
NV Plot* )oscillator)

Speaker field (red lead)

120 volts
6.3 
5.2

240 volts
230
840
17

165
70
4

240
125
4.5

240 "

125
6

840
125
6

220
115

Duo to current taken by voltmeter used, readings of 6B7 and
42 grid voltages will be less then those above.



724
OFFICIAL RADIO SERVICE MANUAL

.57

GIVO

BL A C X

RESISTOR DATA
Number Res/ster,ce

6000
4 25,000

50,00o
6 250, 000
.9 500, Ooo
/0 25. 000
/3 %4-Yz Meg.
/5 Z000,000

4000,000
250,c/00

/6
/8
22 26.000
CONDENSER DATA

Number Capocil.'y
2 .005
3 05

.00/7
S
/ .25

/2
/4
/7
/9
20
2/

REMLER CO., Ltd.

MODEL 21-3 (MINUETTO
S7 47

.5e///ch on volume con,

.00024
02
05

ee,/"c/

4 mid
.05

This Radio Receiver is of the Superheterodyne type employing
following tubes:

4380 as rectifier; 467 as mixer -oscillator; 457 ae
detector and 4647 as audio power amplifier. The

Mixer -Oscillator tube is located between the 4380
tube and the Antenna-R.F. coil. The Detector tube
is located between the 4347 and the Oscillator coil.

INSTALLATION,

the

This set is designed to operate from a standard power supply of 110
to 125 volts, 50 or 60 cycles, alternating current. Best results
will be obtained when operated from a fifty foot antenna and a good
ground - oonnected respectively to the red and black wires at the

back of the chassis.

CONTROLS:

The knob at the left controls the volume increasing in a clockwise
rotation. This knob also controls the line power switch. The center
knob controls the station selector dial. The knob at the right
operates the variable tone control. In the center and below the

station selector knob is the wave changing switoh,the two positione
of which are designated as SHORT WAVE and LONG WAVE.

The dual wave operation allows signal reception covering 4000 kilo-
cycles to 1500 when the wave changing switch is in the SHORT WAVE
position and from 1500 K.C. to 550 K.C. when the wave ohanging
switch is in the LONG WAVE (standard broadcast) position.

SERVICE DATA,

In the center -front of the chassis is located the variable tuning
condenser.The front section (nearest the dial) tunes the oscillator

plate coil. The back section (nearest the power transformer) tunes
the Secondary of the R.F. coil.

The Antenna-R.F. coil form located at the left of the tuning conden-
ser contains the following windings:At the top is the secondary or

grid coil. trimmed by the trimmer condenser nearest the 457 mixer -

oscillator tube. Below the secondary is the Short Wave Antenna

coil and at the bottom of the coil form is the "resonated" antenna
coil, capacity coupled to the grid coil by the coupling trusser at

the tcp.-front of the coil form.

The oscillator coil form at the right of the tuning condenser con-

tains the tuned oscillator plate coil which is trimmed by the

front trimmer. The kathode coupling coil is below the tuned sec-

tion.

Mounted inside of the oscillator coil form is the 250 K.C. inter-
mediate transformer. The plate or primary section is tuned. by the

/1--2,50

50 SUP

0.0

57

p 5G

47

82

trimmer mounted beneath the chassis and accessible for *,Wing thru

the hole in the chassis between the coil form and the variable con-
denser. The secondary is tuned by the trimmer at the top of the

coil form nearest the detector tube.

Inspection of the circuit diagram will show the method of

changing.

The grid bias for the power tube is obtained by a voltage divider

system across the choke (dynamic speaker field) on the negative

side of the high voltage circuit.

Voltage readings for servicing purposes follow,

A.C. VOLTAGES*

Line
Heater filamenta
Power tube filament
Rectifier filament

D.C. VOLTAGES,

From Ground to,

-- 118 volts
2.3

- - 2.3 *

- - 5.0 "

#380 Rectifier tube
-047 Power "

filament
screen grid

-- 270 volts
- 270 "

4647 * " plate 265 "

#347 " " grid -- 17 "

#57 Mixer-Osc. " plate -- 270 "

#57 " soreen grid - 215 °

457 " kathode -- 12 "

#57 Detector plate -- 130
* screen grid - 30 "

#57 " kathode 34

Due to small current, meter readings will be inaccurate
on detector plate and power tube grid.

Speaker field (red lead) -- 80 volts negative.

Trouble Shooting Hints

The bins for the 47 power tube is
obtained from the voltage drop through
the speaker field winding. If the 82
rectifier tube is "weak" or the 47 is
not drawing normal plate current the
bias on the latter tube will be wrong.
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MODEL 26 A.C.-D.C. (SCOTTY)

/ .1-.4.50 NC
Siree7cAo/#11A,Ar 3333 xe.f.o/

.23Z.5

1443,3041.3 CONO2N5ZOS
2 /250 Oa voe,aa/4
3 220 - Nat'l
4 1,000
7 24000 -

/ .00/ * o
5 .oat

0 .A2
/0 30.000 - 9 .o00J
/3 .5 *fay // .02
/4 000 a .4 Not . oat
/7  IA5 Ala,. /7 AS /0.

/8 Za000 w /6 8.
/9 39.000 20 8.
2/ /70 50..47 93 .04
22 27 24 .24
22 Jr o7-721 Vra./.':42009

C7.0.44 eq. frana4

MODEL #tts

0004
000 V
moo 4.
ace co
000 V'
*rico

115 V
9004
200,1
0004
9004

This Radio Recseivor is of the Superheterodyne Type employing the

following tube's

lesz5 as rectifier; #77 as mixer oscillator;
4/8 as I.F. amplifier; 417 as detector and
44.3 as power audio amplifier. A 8.3 volt
dial light is used.

IESTALLATIONs

This set is designed to operate from a power supply of 110 to 125

volts AC or DC. Beet results will be obtained when oonnscted to a

twenty foot antenna attached to the blank wire extending from the

back of the cabinet. No ground connection is provided.

SERVICE DATA,

The plate supply is reotified directly from the power source and the
filaments of the tubes are connected in series and thru a series re-

sistor to this source. The chassis is directly connected to the

power line. and contact between chassis and ground should be avoided.

To take the chassis out of the cabinet. first. remove the knobs.

then the back, and finally the hold down screw in the base of the

cabinet. To replace tubes it is only necessary to remove the bank.

The back may be plugged on the chassis after removal from the cab-

inet for testing and aligning.

The mixer coil is in the aluminum shield can in back of the vari-

able condenser and is trimmed by the back section trimmer an the

variable condenser.

The oscillator coil is inside the chassis and is trimmed with the

front.section trimmer on the variable condenser.

Mounted inside the oscillator coil is the first I.F. coil which is

trimmed by the condensers accessable from the back of the chassis.

The second I.F. transformer is also located within the chassis and

may be trimmed by the condensers located under the holes in the

chassis bottom.

VOLTAGE READINGS; (When operated an AC)

Line
Filaments,
43 and 2525 24 "

77, 78, 77 each 6 "

Across series resistor 54 "

(Filament voltages may vary with tubes)

120 volts

Thwelmvoertof

.4teloo- No 03 970

DC .Voltages - On full volume - Jo signal

From Chassis tos-

43

43

43
77 Mixer Oso. 
77 I.77  
78 I.F.
78
78 *

 77 Detector
77

77
*Due to small current.
detector tube plate.

2525 Rectifier tube cathode
plate
screen grid
cathode
plate
screen grid
cathode
plate
screen grid
cathode
plate
screen grid
cathode
meter readings will

Power

SG SLID

SG

77&78

140 volts
123
124
M
125

75

5

123
73
4

60
73 "

5 *

be inaccurate on

DC voltage readings when connected to a DC source of 120 volts
will be slightly less than those above.

Trouble Shooting Hints

This receiver uses a thermostat
switch to insert 2.dditional resist-

ance in series with the tube fila

ments until the 25a reaches normal

operating temperature. If this ther

mostat switch does not clos, the

tubes do not get sufficient filament

voltage to supply the full output

and weak signals with distortion

will result. This is the first test
to be made in servicing a set.
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MODEL 02?

REMLER CO., Ltd.
MODEL 27 (SCOTTY)

687 BD

79 Cho se,*
.4 Q... QQ1

Swillr.4 Q/7

.ez4Aeroe
60,000 .0 ov00P.

O SOO
010.0oo

/0 A000,000/a Z000.000- -/I 000,000. -
/0 600.000. -
/7 10,00o wolf
IC oo - frol/to /4000
J3
.2/ P6 000 _Svoft

400,000/coo /wolf

This radio receiver is of the superheterodyne type with automatic
volume control; and is intended for use on 110 to 125 volt, 50- 60
cycles A.G. or from a 6 volt battery, using the power box.

INSTALLATION IN AUTOMOBILE:

Supplied with the radio receiver are the power boxosight spark plug
type suppressors, one distributor suppressor and one generator con-
denser.

The power box may be mounted under the dash. high enough up to leave
room for the feet on the toe board; or It may be placed under the
front seat by those who do not care to permanently attach the box
to the car. The metal shielded cable terminating in two coonneet-
ing lugs ie the battery cable. The lug connected to the metal
shield should be conneoted to the car chassis, or the grounded aide
of the battery. The lug terminating the insulated wire may be con-
nected to a terminal of the ammeter, or to the "hot," or ungrounded
side of the battery.

After making the above connection'. run the black thick cotton cov-
ered cable under the floor mat, or under the seat, and plug into
radio receiver.

Later model automobiles have antennae built in the tops with a lead
in wire usually brought down the right front door poet. An exten-
sion may be made to this wire and connected to the antenna wire ex-
tending from the radio receiver. Older model oars my be equipped
with either a top antenna or a running board type at slight cost.

In order to reduce the noise from the ignition system in the car, a
spark plug suppressor should be connected In series with each spark
plug wire at the plug, and the distributor suppressor should be
plugged into the central distributor connection In series with the
lead running to this point. The generator condenser should be
mounted on the generator and the flexible lead connected to the ter-
minal at the cutout where the wire from the generator is attached.

some cars require special work to further reduce noises due to pecu-
liarities of the wiring systems.

The on -and -off switch operated by the volume knob controls both the
six volt battery supply and the 110 - 125 volt AC supply when used
in the home with AC line cord supplied.

SERVICE DATA:

When operated from 110 - 125 volt A.G. source, an auto -transformer
in the receiver is used to provide the high voltage for the plate
and field supply, and the filament supply for the tubes. The
chassis is directly connected to the power source, and contact be-
tween chassis and ground should be avoided.

On battery operation, the cable plug connects the six volt supply
to the filaments of thetubes, and the plate and field supp: ' from
the power box to the filter in the set. Neither the auto trans-
former nor the Iv rectifier is in use when the set is battery oper-ated.

To take the chassis out of the cabinet, first, remove the knobsthen the back, and finally the hold down screw in the base of thecabinet. To replace tubes it is only neoegsery to remove the back.

,0000e,SOAki

S.G.SUP.

K.

'75

s G.°P Go

p

CL

697

G2 G3
C.G.

89

p

84

K

P K

IV

The bank may be plugged on the chassis after removal from the cab-
inet for testing and aligning.

The mixer coil Is In the aluminum shield can in hack of the vari-
able condenser.

The oscillator coil is inside the chassis and is trimmed with the
front section trimmer on the variable condenser.

Mounted with the oscillator coil is the first I.F. coil which is
trimmed by the condensers accessible from the beck of the chassis.

The second I.F. transformer is also located within the chassis and
may be trimmed by the condensers located under the holes In the
chassis bottom.

The power box contains a vibrator type interrupter and transformer,
and a rectifier tube with necessary filter system. A 20 ampere
auto type fuee is provided for protection to battery and wiring
systole. The cover of the power unit may be removed for servicing
by taking out the four screws around the edge of the base. After
several hundred hours' use, the vibrator contacts may require a
slight adjustment due to wear. The neoessity of this adjustment
will be indicated by a marked reduction in the plate supply voltage

On account of the action of the A.V.C., when aligning the set, use
a weak signal or oscillator input; and an output meter to indicate
resonance.

The following tubes are used:

6A7 as oacillator-mixer,
78 as I.F. amplifier,
687 as detector and amplifier,
89 as power amplifier,
lv as rectifier,
6.3 volt dial lamp.

An 84 rectifier is used in the power box.

A.C. VOLTAGE READINGS,

Line
Filaments
Plate lv rectifier to chassis

D. C. VOLTAGE READINGS:

120 volts
6 "

230

From chassis to:
lv Rectifier tube cathode 250 volts
89 power s plate 170 "

89 " " screen grid 175 "

89 " " cathode 18 .

6B7 Detector Amp." plate 60 "
687 . " screen grid 70 "
687 " . cathode 2.5"
78 I.F. . " pl-te 175
78 I.Y. . screen grid 70
78 I.F. . cathode 4.5 .

617 Mixer Oso. " plate 175
617 " . . screen grid 70
657 . " . cathode 4.5 
84 Rectifier cathode 250 "

Voltage across field 75 volts.

Total current from battery 4.5 amperes,
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INSTALLATION:

REMLER CO., Ltd.
MODEL 3 5

The receiver unit is intended to be mounted on the bulkhead of the
oldr by the single mounting stud which requires the drilling of one
1/2 inch hole through the bulkhead. When locating the position of
this hole consideration should be given to possible interferon°. of
the set with the position of control cables and other apparatus be-
tween the dash and the bulkhead and also of the mounting stud with
apparatus on the motor side Of the bulkhead. Preferably the re-
ceiver should be mounted so es to allow long easy curves of the
flexible control cables and a short lead connection to the antenna.

The location of antenna leads from factory installed antennas de-

pends on the make and model of the oar. Usually this lead is

brought down one of the front body pillar poets and will be found
oolled up at the end of the dash. Connect this lead to the shielded
lead from the receiver and tape the joint. Where the car is not
factory equipped with antenna, a roof type or plate type may be in-
stalled with lead brought to a convenient place for conneotion to

the set. The lead and antenna should be kept as far as possible
from wiring circuits and the metal body.

The flexible control cables for the tuning and volume control are
fitted with special ends to look in the control heed. Insert the
cable with the slotted end into the left or volume control bushing.
and the cable with keyed end into the right, or tuning control

bushing. Be sure the cable housing extends into the heed at least
three -eighths of an inch, then tighten the set screws on the bush-
ings. Next insert the cables into the brackets and couplings on
the set. The volume control cable in the laser coupling and the

tuning cable in the upper coupling, but do not tighten the set
sorews on the shafts. Next clamp the control head to the steering

tape the control cables to the column bracket or some solid
object under the dash and tighten the clamps on the cable housings
at the set. Now turn the volume knob to the position Where it is
removable from the key slot, and turn the tuning knob to the left
till the pointer is on the white line at the low frequency end of

the dial. :rotate the couplings projecting from the set to the left
till the condenser is against the stop and the switch on the volume
control is in the off position. Now the set screws on the shaft
couplings may be tightened.

Plug the dial light into the opening at the rear of the control

head. Connect the battery wire, the shielded wire with fuse holder
and terminal, to the battery side of the ammeter. This terminal on
the ammeter usually has only one wire attached.

IGNITION NOISE SUPPRESSION:

The spark plug suppressors should be connected in series with the
plugs at each plug and the distributor suppressor should be

plugged into the central distributor connection in series with the
lead running to this point. The generator condenser should be

mounted on the generator and the flexible lead connected to the
cutout where the wire from the generator is attaohd.

Some oars require special work to further reduce noises due to pe-
ouliarities of the wiring systems.

OPERATION:

The left hand knob on the control head operates both the power
switch and the volume control. Turn the knob clockwise to increase
volume. The dial should become illuminated when the power is on.

eotate the station selector, or tuning knob until the desired pro-
gram is heard, reduce the volume, and readjust the selector to the
position where quality is the best. The volume control may now be
advanced to the desired volume level. The knob on the right side
of the set is the tone control. This may be adjusted to modify the
tone or to reduce noise and static disturbances.

39:5 G2 GI

C, r.G4

6 A 7

SG

H

78

liP DP
-CO

75"

ANT.
SUP

SG G

H

41

.40/22026.47-C1SC

FILAMENTS.'

/E- 76

.0553

.00.

.01
.02
.02./

SHORT WAVE:

The short wave switch is on the left of the speaker. Shen this knob

is turned to the left the regular broadcast bane is covered by the
station selector dial as well as the lower frequency polio, band as

noted on the dial. When the switch is turned to the right the se-

lector dial covers from 2200 to 6500 K. C. The positions of the

higher frequency police band,the 49 meter short wave broadcast band

and the major airport and amateur bands are noted on the inner por-

tion of the dial. Many automobile antenna installations are not

suitable for receiving these short wave stations from any great

dietetics. When better results or increased range is desired with

the oar parked, a fifty or sixty foot portable antenna wire, with

the far end raised at least fifteen feet from the ground, may be

used.

SERVICE DATA:

Tubes:
64.7 Converter in:liar-oscillator)
78 Super -control amplifier, let I.F. stage
78 Super -control amplifier, 2nd.I.F. stage
75 Diode -detector -A F amplifier, A.V.C.
41 Power amplifier
84 Full wave rectifier

T-40 Dial light 6.3 v.

The antenna and mixer coils for the broadcast band ars in tie -shield

at the left side of the set. The short wave coils are mounted

directly on the abort wave switch with the oscillator coil for the
broadcast bend at the end of the switch, the 1.7. transformers are
in the aluminum shields adjacent to the antenna -mixer shield. These

transformers are peaked at 450 K.C. by the trimmers located at the

tops of the shields. Use a weak signal, or oscillator input, and
an output meter when aligning the set.

The vibrator type interrupter and transformer are enclosed in the

metal box at the right of the receiver. After several hundred hours

use the vibrator contacts may require a slight adjustment due to

wear. The necessity of this adjustment will be indicated by a

marked reduction in plate supply voltage. Vibrator servicing should

be done only by a service man with instructions and experience in

this work.

Voltages: To chassis - No signal.

Battery, hot side
84 Rectifier cathode
41 ?ower screen grid
41 " plate
41 " cathode
75 Detector amplifier plate
75 " cathode

plate
screen grid
cathode
plate
screen grid
cathode

78 End I.F. "

78 2nd I.F. "

78 2nd I.F. "

78 let I.F.
78 let I.F. "

78 let I.F. "

6A7 Mixer plate
6A7 Mixer screen grid
6A7 Oscillator plate
647 Mixer -oscillator cathode

Battery current - 6 amperes

AF -78

I Nor .30Ste/divol 1411ey codli
,VS R5 I 2ES/57'025

/5

If 45
t1 .5
/ 4.

/7 ta
/2 /a

It ./

/4 .5

./ onfof

a

20 moo
Ar/ aoo
PI ammo 2/ 24050

27 2tl.000 32
SS ca.. so co

300 0100 22 504000
32 09 5, o to

.3.31

T

p

84

K

6 volts
250 "

230 "

220 "

125 "

230 "

100
3.5
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ROGERS-MAJESTIC CORP., Ltd.
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ROGERS-MAJESTIC CORP., Ltd.

MODEL 840
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V

SEARS, ROEBUCK & CO.
MODELS 65-69 -1570 -1572-1574

oK

it

232 232 232

dp
r

232 233
contr.%II

CI 0

I I- I-

").

n 230

001

F 230

Bro... II 5.0.41
Green Gman

BATTERY
CABLE SPEAKER

JACK

a.
lbat

40 .0 -A -el Aen, .1368
011* IV. v.i1s. dug .ad

0.0.0, vllw

p 5.G

32 33

S.G.

Trouble Shooting Hints

F

30

Defective tubes caused
by filament over-loads and
worn out ballast tubes cause
most of the trouble in these
sets. Replace the ballast
tube if defective.

T U B B
Fil.
Volt.

Plate
Volt.

Soreen
Volt.

Control Grid
Voltage

Plate
Current

Screen
Current

232 - Translator 2 118 50 1 .6 .05

232 - First IF 2 78 50 * 2 .4

232 - Second IF 2 118 50 * 1.5 .1

232 - Detector 2 15* 4* -4.5 Too low to read

233 - Output 2 112 120 * 11 3

o.

230 - Oscillator 2 44-50** ma -- 2.5-2** --

230 - A.M.

1

2

c

Used as receifier, with plate and grid tied
together.

V
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SEARS, ROEBUCK & CO.
MODEL 106

Model 106 is a table or console model battery operated set using the new two volt type tubes. It
has three stages of screen grid radio frequency amplification, a detector, and two straight stages of
audio, with the new two volt power tube in the last stage.
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SEARS, ROEBUCK & CO.

MODEL 107
Model 107 receiver is similar to Model 106 except that an additional two volt power tube is used in
the last audio stage to provide push-pull amplification.
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SEARS, ROEBUCK & CO.
MODEL 109

Model 109 is a very sensitive seven tube screen grid console model set using three screen grid tubes
in the r. f., a power detector, and a single stage of push-pull.
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SEARS, ROEBUCK & CO.
MODEL 1590-1592

51 58 224

Volum.

15m,

30M.,

1 L
rc),..

5 -

ZOOM.,

2

247

280 8
t 500-,

300,

.003

5peaker

MODEL
73
590

159Z.

TUBS

Flat*
Vol.

Max.

Volt.
Cont. at

Min.

lereen
Vol. Cont.
Was.

Olillt.

a

Min.

Cont.
Vol. Cont.
Max.

Grid V.
at

Win.

Plate
Vol.Cont.
Max.

m.a.
at

Min.

Soreen
Vol.Cont.
Max.

in.'s.

at i

Min.

224 - Ossillator 200 200 110 150 -11 -11 3 3 .7 1.5

57 .. Translator 180 200 106 145 -11 -11 1.2 1 .35 .3

58 .. I. F. 230 210 106 115 -2 -36 10 0 2.5 0

224 .. Detector 106 115 75 100 -8 -10 1 1.25 .25 .5

247 .. Output 225 236 235 250 29 35 5.5 7

280 - Reetifier 27 each plats

530,000 ohne in cerise.

SG Sur.
p

S8

p SC

57 g.58 24 447 80

Trc)uble Shooting Hints

Burned out resistors the
power circuits are the most com-
mon causes .of trouble. Do not
realign the I.F. circuits unless
coils are replaced.
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SEARS, ROEBUCK & CO.

2.32 232 232 233
OR

234
OR
234

0

2

1700041-

2

BATTERY
HOLDER

L

+13S +67i
Reel Mammon

VoLumx
GIINTROL

4:1,-;;"

BAIL LA 3T
Tuec

-B -A to -+-A
61/ 2-3V

Black& Yellow Sluts
Yellow Yet low

1

Z33

a,,,,--T

{5C
"v 6ALLAST

-IS 'it 40
Drown & Green
Green

G

MODEL
1620-1622

-3
Black &
Green

nort34 33
Trouble Shooting Hints

Trouble is usually caused by shorted cou-

pling and filter condensers or defective tubes

resulting from voltage overloads.

TUBE
Filament
Voltage

Plato
Voltage

Screen
Voltage

Control
Grid V.

Plate
Current

&neon
Current

232 - First R.Y. 2.1 135 67 -3 1.7 .125

232 - Second R.F. 2.1 135 67 -3 1.7 .125

232 - Detector 2.06 27* 13.5* *

L

.06

Too low
to read

233 - Output 2.06 135 135 * 14 4
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LI

CI

4

001

ttOti
5

6 2oov

C2

ry ,111

SEARS, ROEBUCK & CO.
MODELS 1700 AND 7062

6A7
osc-TRANSL

If) :0

6137
ff-AMC.

*0-01rn

77
R13

DET

)I L4

C11

CIS

.0002S
Mr( A

ALL RESISTORS ARE I/3 WATT UNLESS 0 TNERwISE MARKED

CIS 43out
OUTPUTIT

n: ca
-,To4

(.410Y.

ARE

YELLOW*

621 

C

TUBE PLATE VOLTS SCREEN VOLTS GRID VOLTS PLATE gA 5CM:EN MA

6B7 - IF-AVC 110 55 -7* .4 .2

77 - Detector 50 22 -1.5 .1 .04

43 - Output 100 120 -10* 26 5

6A7 - Occ-Transl hp.105v;
Ip.2g1A

EG#1. -5v; EG)V2.1105v; EG#3&5.55v; EGidl.*;
I42.1.3ma; Ig-#3&51.2ma.

25Z5- Rectifier Plate Currant - 40 M.A.per plata

EgGrid Voltage Ip.Plets Current
Speaker Field Voltage = 70 v. Ep.91nte Voltage I.;31Griii Ctrrent
*. Indicates high series resistor

4

77 25
Z5

A C

3-45 GI

C G4

6A7

SG

43

S.D.D P

S7

DI
K

K DI

H

2

D-2

25z5

5.G SUP

H H
C

77
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SEARS, ROEBUCK & CO.
MODE LS 1703 - 7064

75
RF

.

200V 38%4

CI
RI
5orvi-

215.11-.

MW V1N. COMM

d
Loov
C2

Z041.1 41-
VOL Coreromi.

77
DET

4

7110

C C4---11- 8
.00111

R2

.002

Iwo v

C

43
OUTPUT

R4 C 6

R3- .006
100V.

1V
RECT

r6 8 me°
Zoo w V.

C8

360.11-

43 17 16 I
i W. Plcal114_

6PsCR

24o A -
IN LINE CORD

120011.

R5

4 MID

C9So

w.V

HUM RUCKING COIL

TUBE PLATE
VOLTAGE

SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - IF 72 30 2.8 .6

77 - Det, 30* 40* .08 .02

43 - Output 68 74 19 3.5

1V - Rectifier DC voltage=110v. Plate current=25 m.a.
I

- Indicates ht series resistor

51, sup

77 & 78

S G

RECT/

VOL. CONTROLCONT:

" B "- R 8900
R F. COIL

77
DE1) 8

RF

R 82 99 ANT. COIL
4

43
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3f,+

IVO

SEARS, ROEBUCK & CO.
MODELS 1704-7070 -7071-7072-7073 -7074

6A7
OSC- TRANSL.

.0I

RECT

Z2041..

I. LIMt fan 4.81 H.) 70 Of
COM

C12
B.

HOW

78
I. F.

12.01L

657
A.V.0 - DET- A.F,

13nEe
tw
R4

43_dio
.01 LOW OUTPUT

bowl 1,1:1"

MUM BUCKING
COIL

TC14

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - IF 50 50 1 1

6B7 - AVC-Det-AF 25* .07

43 - Output 45 50 20 1 3.75

6A7 - Osc-Transl Ep=50v; Eg#2:50v; Eg#305=35v; Ip=lm.a.;

Ig#2.l.lm.a.; Ig#305=1.5m.a.

I -V - Rect. Dc voltage.90v; Plate current 1, 32m.e.

6 B7
DET.-AVC.

A. F.

i-v
RECT

43
OUTPUT

R8439 1.F

INPUT TR&MSF

I- SLUE
2- RED
3- SPEEN
4- ',LACK

A R8428
ANT. COIL

NUMBERING BLETTER
ING CORRESPONDS TO
THAT OF SCHEMATIC.

IV

SC

N
C

SUP

78
CO DO

6f

657

K

43
35 C'2 GI

C

6A7

Trouble Shooting
Hints

A continuous whis-
tel is usually caused
by oscillation of the
output tube. Change
tube and insert 1000
ohm resistor in screen
lead to 43.
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SEARS, ROEBUCK & CO.
MODEL 1705

75 6A7 78 85

t. E 4

I- 4
2...., .';. , .. 1--1

A

O

C

,

I0
iw

.1

r

2..

C.T

re

KT. ,110
Pvag "

02

r

41

IF -175 K.C.

e,

S

1,011

Arev

54

I. 6.o

0 -0 -
n50

(:)

(to
ELK.T

TUBE
PLATE
VOLTS

SCREEN
VOLTS

GRID
VOLTS

PLATE
M. A.

SCREEN
M. A.

78 - RF 155 70 * 4.25 1

78 - IF 155 85 * 5 1.25

85 - AVC-Det-AF 120 * .75

41 - Output 155 160 * 12 1.75

6A7 - Osc-Transl Ep.155v; Eg #2.155v; Eg#3&5.65v; Eg #4.*;
Ip.2ma; Ig #2a3.5 ma; Ig #3&5.2.5 ma.

84 - Rect Pilate current . 17m.a. per plate

TONE CONTROL

OW. SWI 7 CH

VOLUME CON IRO.

WAVE SWITCH

STATION

Slt ECTOR I

K

(

K

41
A G2 Cl

C. GA

GA1
84

Trouble Shooting
Hints

Check 84 recti-
fier and 8 mf. con-

densers in case tubes
have no plate voltage.
L'hange 85 tube is vol-

ume varies intermit-
tently.
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SEARS, ROEBUCK & CO.
MODELS 1706 -1707

6A7
OSC- TRANSL

id

X

.
el

X
dO

Z CV

.-1 w
4 4-,

4. a

1 2 .-t 0-. a.
t.0 x

GO
01 B.

.O 43
OD

a V)O *
414 RDi..

ti G.
0 C
o a.
ici
io
cgiW

4
S4
i-3

41.
10 .0

Hi

41

4,
ii.

a. MI
'-' I C

C1
...
o

L1
im 0
Ul a

ce

iiii

B8 't- Of

Ho
a
B.

0
41F.
CC i-7

,r3
CO

0
t- .-1 AB

II tO
F-
CB0 0

el O.
i-i al Hi

-
4

o.
WI

a1 io

W * CI E
C.41 0
F. -4 0 0 4)

0
L.-

V'
E
0

4 P4
,...

1-
,--i

14
-4

to
Hs

.-4 to
4 0

.4
K

C1. 0
>

Pi 11.
31 1-4

4

N. -i
<
E.

.
C
w

14 41 2.0 FI.
41

P.
0
P.

4.
0

0
m

0
oI. 4 0 0 IC

I o F I

t -
i

p
,*

co
rii-

Lo
C-

'+.4
4. <0

v
OD

6A7
SG

p

H
GG

78

SUP

DP OD

C

75

41
p

K

78 75

R 84 24 I.F.
OUTPUT TRANSF

I BLUE
2 RED

3 GREEN
4 BLACK

41
OUT PUT

HUM BUCKING
COIL

0 0R 8407A- 60CY'
R8408A- 25 CV
POWER TRANSF
PRI - GREEN -SLACK
SEC- RED- BLUE

C.T. SLATE
FIL.- ORANGE

RECT. FL - RED

,

THE NUMBERING B LETTERING
CORRESPONDS TO THAT
USED IN THE SCHEMATIC

'A R8409
ANT, COIL

4

RB423 1.F INPUT
TRANSF B OSC COIL

TRANSF
I BLUE 3 GREEN

2 RED 4 GRAY
OSC COIL C

GREEN 3 RED atiLL
2 FELLCW 4 BLACK

78 64.7
I.F. OSC.

TRANSL
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78

71,

SEARS, ROEBUCK & CO.
MODES 1708 -1709

79

17 liLIO

SE-1-
4.0nPv1,+

&CT

IOW

Spa

- 175 KC.

-

SPOT

Pap
P&L ITT -
r pp,

MOW

h

45

:WV

T8° L--114,1FD

ELECT

T.;

0

9129
TRANSL COIL`

ROME -IF
OUTPUT TRANSF

0

OS -6;4
0

PrO

3300P. SPOT0.

T. 11011/ CHICO,
/pa III T. P PPLEPT

TKILT AAAAAAA FIELD AND
OPT AAAAAA OPPIPP /POPP
IIPTOPI TM. DOTTE0 CMICLE
 OPITT

0 c
R 8732 -256.c..69
08731-60 cyc PR...

:1%
ILPNTC

PTPS-)
/IMPS -.Lw

45PP
T T

280

45\.
PP ;

SuP

7a
H

K

DP DP

75

G G2
3-5

C. G4

GA7

37

K

Eta

45

(

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

GRID
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - RF 235 80
*volume

-10 con.off
1-vol.off
5-vol. on

.25-vol.off
1.5-vol. on

78 - IF 235 80 * 1.5 1

75 - AVC-Det-AF 110 * .54

'37 -Phase changer 135 * 5.5

'45 - Output 235 * 30

6A7 - Osc-transl Eps235v; Eg#2.180v; Eg#305.80v; Ip.4.9m.a.;

Ig#2.1.6m.a.; Ig#305.1.7m.a.

280 - Rectifier Max. d.c. volts -355. Plate current-42m.a.perplate
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len

95I
TRANS

44v -C  C -A
t/511
T. CONEY

SEARS, ROEBUCK & CO.
MODEL 1710

_agt 951 51
g,qc LE 2E T

700. .0s 5 

I.F= 175 KC.

5r4 ni!fli 4
c,

c.
0-0-0

LOOY

3.54.
Lan

C

CD /

/' 5;0. T.t5C.

n I

r.r..
ies

DPST
5v41.1,,1

-C 3V .01 Z -3v

(aRE §.4

AAA.ACK EYE.6.ow

RESISTORS NOT MARKED ORE S WATT 511E

OUT.

Re Cis
Son .om now

11-4-1

I

10

003 11

IOW
= CIS co

C15

C 14
Zo nor,
25V
CLIcT

-15 .15 .3So.

RED

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

951 - Translator 135 65 .85 .2

230 - Oscillator 50 2.6

951 - IF 135 65 1.5 1.7

951 - Detector 25* 10* .03 .02

950 - Output 135 135 6 1.5

SG

14

C G

5I

30 A SO

52
BALLAS

"C" R 8095
DET. INPUT

COIL
S

CIO-)

950
OUTPUT

BLACK

230
osc ;

YELLOW -1

TT T -TT -C CII C2 CI Ce C15

951
TRANSL

R8388
GOND BLOCK

"A" R 8386
PRE -SELECTOR
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9.

SEARS. ROEBUCK & CO.
MODEL 1711 A - 7090 A

1N Ogt-JI

-4

01111.10104 vs AGnes
 1141110.1

11.1.

D I +

!V

N.
156

H

30 &50

SL

C.G.

51

Trouble Shooting Hints

Ballast tubes, electrolytic
condensers, and oscillator mis-
alignment are the three common
causes for trouble. The remedy
in each case is obvious. Replace
ballast tube after 1000 hours.

S.

1).V
as)

156

950 951(
UTPUT

*SO

oe?

R9973 ANT COIL
2

is'

951
TRANS

CIO 9 C7 C6

A type 951 translator tube creates A 480 kc signal in its plate
circuit by mixing the incoming broadcast signal with the signal
created by the type 230 oscillator. This 480 kc signal is amplified
by the 951 IF stage and coupled to the 951 detector. The audio out-
put of the detector is fed to the 950 output tube and then to the
magnetic loudspeaker.

TUBE
PLATE
VOLTAGE

SCREEN
VOLTAGE

PLATE
N. A.

SCREEN
N. A.

230 - Oso. 50 2.8

951 - Transl. 135 65 1.25 1.5

951 - IF 135 65 1.5 2

951 - Det. 25* 5* .03 .01

950 - Output 135 135 5 1

* Indicates high series resistor
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SEARS, ROEBUCK & CO.
MODEL 1712-1713

as'i 951
F

951

fr iY

951
DE T

.74

255
OUTPUT

15 yr.60

250

11 MG.

n, ir

230

II
05C,

IF  175 K.C.
-",

R8446
ANT. COIL

R 6993 OSC. COIL
LUGS 2-3-7-8
MOUNTED AT TOP

OF COIL

31

0- -5 A fo, 4-A Z )4
RE0 y_ Le. 5 vc

5.4L. 5,4.0

30

S.0

P

51

G

S.G.

33

Trouble Shooting Hints

Motor -boating or ineffect-

ive AVC seems common in this

set. tither is caused by the
type 30 AVC tube being unsuited
to its work. Replace with a

new tube. The neon pilot light
will not blow unless the B vol-
tage is over 90. Do not remove
tubes without turning off set.

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

230 - Oscillator 45 2.25

951 - Translator 135 55 .65 .08

951 - 1st IF 85 55 2 .5

951 - 2nd IF 135 55 2.5 .6

9-51 - Detector 25* 10* .06 .02

233 - Output 130 135 10 2.5

230 - AVC
* -

.-.

Used as rectifier with no applied DC potential
Indicated high series resistor
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WW.WIA.SAW
MAW

4 -vale
AVAPEAN

Stallow cwAW
KLAC1011

5 -

-,11
*Wm 1 wea. Var...41.1 MO T.
WW. wc 4A,

TOM CWT...

SEARS, ROEBUCK & CO.
MODEL 1714

351 951 951

vaLwf
COATA.A. WW
-101

IPAITCA Ii ii -w
IN I NIMMEMM=

--414ww--0 iig 0

IA
(N,)

1 h-

"
E

230
ocv-Avc

VAN

4.

no
)» AVON

950
OCT OYT

950

7

4-

\f

 A AV   V  lv  VS 
oba

p

SG

51

K

I F 175 K.C.

Trouble Shooting Hint

33

SG

Oscillation on one or more wave

bands is usually caused by drifting of
the oscillator padding circuits. When
realigning, short out the AVC by a con-
nection from C- to chassis. When set

fails on one band check wave band switch
and clean contacts.

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

PLATE
M. k.

SCREEN
M. A.

230 - Oscillator 45 2.25

951 - Translator 135 55 .65 .08

951 - 1st IF 85 55 2 .5

951 - 2nd IF 135 55 2.5 .6

951 - Detector
_

25*
.

10* .06 .02

233 - Output 130 135 10 2.5

230 - AVC Used as rectifier with no applied DC potential

* - Indicates high series resistor
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77

2

78
R F

L2

3

113

SEARS, ROEBUCK & CO.
MODEL 1715

6A7
OSL-TRANSI_

1 RS

R.11.C5
1.3

OS

 PI AA SEAS.,111,
41.7.4.

IF 175 KC.

32. lac

RT
Swn

I IT,

78
IF

sh

MC -DT -AF

72

5-,
JIM

it

41
OUTPUT

3..
.

Vi

41

ouTPLIT

72.

1235361. IF
OUTPUT TRAMS,

or_
RI/C100-3

ALL RISIT MITT MIA umLtes To.21. vo2 314.../ 

FIG, a TUC 5040.1Aitc. MODEL. 1115

02

0 0 -o
9530 MIT COL

SG SUP.

P

DP D.P.

CG

K

RM

Sc. G
3.5 GI

P. k P."1. K
H H

C. G4

78 75 41

Trouble Shooting Hints

6A7

Failure of these sets to operate
when the pilot light burns out is due
to the circuit. The speaker field is
in series with this bulb. Replace
with a 150 ma. bulb only. Use a 250
ma. bulb for the polarity "tell -tale"
light.

TUBE PLATE
VOLTAGE

SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - RF 225 90 7.5 1.75

78 - IF 230 95 10
,

3.7
L

75 - AVC-Det-AF 150 .25

41 - Output 212 215 25 4

6A7 - Osc-Transl Ep:225v; Eg#2=175v; Eg005=90v; Ip=4.5ma;

Ig#22g3ma; Ig#305.2.5ma.

Total B drain=90ma. Input voltager37v.
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SEARS, ROEBUCK & CO.
MODELS 1720-7065-1725

78 6A7 75 75

rm.

I

nil'

Yaw

0

-1100-

83V

_L_

3..

67,1J1

Y UPI
etM.cowl"... --

, tLe* I
AIM

45

torn

mt. tam 6:
Vs.

45

(11

45

 eleli

I.F. = 175 KC.

ALL RESi3T0R5 Noy M0RnoG ARE

45

co-
COGS74 60 C,C.LE

670e -.SCR,. Teams
P. - OWEN -PlCK
SEC SE,SLUE C
*EC (IL - NES
el PIL OektliF

0-

Le.

540 5w Iwo

5Ac 0140

5 t, 505 OP

78

15

DP

H H
CG

75

6A7

V

G

K

H

37

83-V

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

T

GRID
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - R F 255 100
.41

8 2

78 - I F 255 100 * 8 2

75 - AVC-DET-AF 125 * .5

'37 - Phase Changer 190 * 1.5

'45 - Output 245 * 32

6A7 - Osc-Transl Ep=255v; Eg #12-10v; Eg #2=200v; Eg #3&#5

Ip.3.75m.a.; Ig #2.3.5m.a.; Ig #305.2.25:

83-V - Rect. Maximum
1

d.c. volts.390v. Plate current.84m.s.pe
I

=82v;

.a.

r plate

S

* - Indicates high series resistor
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78

SEARS, ROEBUCK & CO.

MODEL 1721

715
TRANS.

Fr'il

(OW

11:

4ee.e.

len
56
OK.

4.ne

bete
ere
 se

37
DET

31

hoe

37
A I,

RECT.

rni

LF.-175KC.

AM.

37

A.V. C

Rte .U.1,0111 wive Ooze Wik.eef wee., wee

283-H
OUTPUT

6
83-V

WO PIM
...LT

S

G

K

56 &37

2A3 -H

SG SLIO

78

83

TUBE PLATE V. SCREEN V. GRID V. PLATE as SCREEN ma

56 - Osc. 95 -7 7

78 - RF 200 85 *
.3 vol

off

78 - Tranal. 210 82 *

,

2 .4
78 - IF 220 92 * 5 1

'37 - AF 165 -12 4.5

2/3-H - Output 270 -44 60

83 - Rect. 330 v. de. Plate m.a. .. 85 a.a. per plate

* - Indicates high series resistance.
Speaker field voltage 110 volts.
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SEARS, ROEBUCK &
MODELS 1722 AND 1732

78 78 78 37 37 37 ZA3-H
R F TRANS I F DCT A F A F OUTPUT

()1

``"1-"-

17)!A fril!

9
V

boo

05C

NA,

Luit,

NAP/

ru
51

oor

-s-
No.

2A3 -HSat

e \° Al

SAN

667
Av C

-1-

AU. NI.IFTNIO vOLN wtoNsa

A3A

`SG SUF.

7R

H

DP
SG D

H
C.G.

K

B7

fr.

I.F. 175 KC

ro. trioN
OPIT WS Noe A IN NO V1TNON ...... .. CCCCC TN LON

0- N. NTS ONO  NO ON VICO NIL
'AIN N NY VI NON NINON JO
AN!"

. =177:70.

H

G

7

83.v.

2A3

Tube Plate Voltage Screen Voltage Grid Voltage Plate m.a. Screen a.a.

78 - R F 225 100 * 7 1.5

56 - Oscillator 70 -6 5

78 - Translator 215 90 -6 2 .5

78 - I F 220 110 -3 8 1.5

37 - 1st A P 165
(Volume

-12.6(control) 4
( off

37 - 2nd A F 165 -9* 4

USN - Output 265 -44 58

6B7 - AVC 60 60 4 :,' ,1

687 - Flasher
7 -No signal

90 -With signal
Cathode is approximately 100 volts
below ground.

83V - Rectifier DC volts . 350 Plate Current . 87 m.a. per plate
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\-7

080

SEARS, ROEBUCK & CO.
MODELS 1722X AND 1732X

78 78 78 78 85 37
R F TRANSI.. i F I r CAT. -1$1,10.0

17,
-711.1%

-"
11.);iU

sw

32.1

t;e4.

Vol. 000.

Fri!

2A3 -H
outihrT

2A344
mmftm%

28A
.2

65/ Mos

Sow

657
Ad.c

ss,

I.F.c 175 KC.

VOLTAGE AND CURRENT CHART - MODELS 1722 - 1732

2106.0002

_..

TUBE PLATE VOLTAGE SCREEN VOLTAGE GRID VOLTAGE PLATE M.A. SCREEN M.A.

78 - R F 225 100 * '7 1.5

56 - Oscillator 70 -6 5

78 - Translator 215 90 -6 2 .5

78 - 1ST I F 220 110 -3 8 1.5

78 - 2ND I F 220 (a) 209(b) 110(a) 99 (b) -3(e) -14(b) 8(a) .4(b) 1.5(a) .060)

37 - 1ST A F 165
(T811773)

-12.5 (Control)
O`T)

4

37 - 2ND A F 165 -9* 4

2A3H - Output 265 -44 58

6B7 - AVC 60 60 4 1

6B7 - Flasher
7 - No signal

90 -With signal
Cathode is approximately 100 volts
below ground.

83V - Rectifier DC volts . 350 Plate Current . 87 m.a. per plate

* - Indicates high seriew resistance.

(a) - Wave Selecting Switch in Broadcast position.
(b) - Wave Selecting Switch in Short Wave position.

yr

5G

78

SUP.

5G. DP

H

cc,

6B7

K

0.P

C.

85

DD

H H

37

K

83 V

F

2A3H
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15

Nio,

3I
25'3.4T

SEARS, ROEBUCK SE CO.
MODEL 1724

e)

R F

.1
2.2.1

tC2

330 ..ss.
,of

RI

CIO
.02

r
C515 PELT

2
L2

395

iiLJ °77 cil
-

?,:"r* a24

CLe'1 Li

25.5 'S 77 43

CoRD

C3

nrci

Zw

R2

I 3e Co A_

SPKIWPICLO

R

4-3
OJTPuT

Ca 1

C9

.0,217) '

AM

77&78

The SILVERTONE Model 1724 is a four tube TRF
uses a series connection for the tube heaters, wit
resistor and a 25Z5 voltage doubler. Accordingly,
used on 105-125 volt alternating current power of
but not on direct current.

Nun
BUCKING,

43

2525

Receiver. It
h a line cord
it can be

any frequency,

4 78 RF tube is impedance -capacity coupled to the tuned in-
put of the 77 detector tube. The coupling capacity between the
RF plate choke and the input coil of the detector, consists of a
single open ended turn of wire at the top of the coil. The audio
bileput of the 77 detector is fed to the 43 output pentode and
then to the dynamic loudspeaker.

TUBE VOLTAGE AND CURRENT CHART

TUBE

78 -

77 -

43 -

SCREEN
VOLTAGE

70

75

120

25Z5 - Rectifier Doubled Voltage m 200v. Plate Current .. 36m.a.

PLATE
VOLTAGE

R F 110

Detector 30*

Output 105

Speaker field voltage . 70v.

GRID
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

-10 .7 .2

-3.5 .2 .1

* 30 6

* Indicates high series resistor.
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SEARS, ROEBUCK & CO.
MODEL 1729

78 6A7
RF OSC TRANSLt

78 37 37 c 41
I.F. AVC - DET A. F -. OUTPUT

con. Atom

1 17,1A 5,-;10 wx3-T Lai 116-:,-/ E'
eil

!t Semi.

.ice we
2.4

5.

Ct

at

CIO

113

C5

5..
Tu

rnir F6111.1

r.'1")I.....

'..rf C13

1,725.
Vs, Co,

544.1

80

RECT

L3

I.F.= 175 KC. C.

Ne.

ern
Z., owe,
Strtit

O

Dr,*
6-1 49011 ft.c

EaCT
C to

C O.

6A7

41

37

A 78 RF tube is used in the pre -selector stage which is
coupled to the 6A7 oscillator -translator. The 175 kc IF signal
created in the 6A7 plate circuit is amplified by the 78 IF tube
and then fed to the 37 AVC-diode detector. The audio output of
this tube is amplified by the 37 audio tube end then fed to the
41 output pentode. A type 80 rectifier is used. The speaker is
a dynamic, with its field serving as the filter choke.

FLtTE
VOLTAGE

SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.WHE

78 - RF 225 105 7 1.6

78 - IF 225 105 7 1.6

37 - AF 165 3.5

41 - Output 220 230 21 3.5

6A7 - Osc-Transl Ep =

Ip =

225v; Eg#2 =

2ma; Ig#2 =

105v; Eg#3&#5 = 70v;

2ma; Ig#305=2ma.

80 - Rect. Max. d.c. voltage . 370v. Plate current -
28 m.a. per plate.

Readings taken with antenna disconnected and no signal re-
ceived. Care should be u9ed if measurements are made with an
analyzer as the capacity f the cables may cause circuits to os-
cillate, giving rise to e..ratic readings. Usually, touching the
finger to grid or plate will stop oscillation. If an analyzer
is not used, voltage readings may be taken from the cathode to
the respective element of each tube.
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001
OPOP

Sw I

1
-
0..5A

SEARS, ROEBUCK & CO.
MODEL 175 0

6A7 78
OSC - TRARIA I.1

3.4

0

fsg

687
Af.C-DET-

2sIs
rOVAIDE
DWIRAPOS

04100

4

oO

43
50.P. P. OUTPUT

400

5014

F D

I
RASE
cHANSER

00.1

5001.4

0

0

43
'kr

OUTPUT

35 Z 5
3 - 447
3- 711
4 - 37
5- 43
6 - 43
7- (.87

LOOv

I.F. - 175 KC.

ALL Rests -rams NOT KA 4.8.14C(5 AWE L Warr
0110.NAL CONNECTIONS SHOWN IN

DOTTED LINES. OD 01355- 40
OHM. II WATT RESISTOR S CHAPS!
CONNECTIONS AS SHOWN.

88801E
INPu T TRANS,

0- 89089
PSI -SELECTOR

CO,

8- R 1021- 05CILLTO0
COIL MOUNTED toNDIEN
CH5515

001
1100v

5014

150

SHOOT OUT THIS 0111110700.
THIS RESISTOR IS OMITTED
IN SOWN SETS

S.G.SUP

H

78

K

H H

37

3% G2 GI

P K

H

C.

GA7

HUN "NICKING
COIL

S.G.op DP

H

CL

687

S.G

H H

43

252.5

K

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE_1

85

GRID
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - IF 150 * 2 1.25

6B7 - Det-AVC-AF 40* 1

'37 - Phase Changer 40* i.1- 1

43 - Output 145 150 , 24 _ 5

6A7 - Osc-Transl. Epf#150v; Eg#21.150v; Eg#3845s85v; Ips6m.a.

Ig-#2.5m.a.; Ig#3058.5m.a

25Z5 - Rectifier Max. d.c. volts.225. Plate current a80m.a.

* - Indicates high series resistance



762
OFFICIAL RADIO SERVICE MANUAL

SEARS, ROEBUCK & CO.
MODEL 1760

6AT
osc - TRAIRSL

78 78 37 37 37 42
I.F. I F AVD - DE T AF AF OUTPUT

455R,

Ea

ITYA
N ICI

. A

I F 480 K.C.

Cu

..9627 I r
INT/:Iry

_ EN UE
 RED

).GREEN
4 SLACK

r  t

CI I
5

Syd

R

1

11:1i0 F):.!

A iR

RIO

Cl.

85V
REST

16A7)

9

IF

OUT PU

206 A
206 B CHASSIS

CS 1 R9526 IST I F INPUT TRANSF
I- BLUE 3 -GREEN
2- RED 4 - BLACK

INPUT

C13

37
ATE GET

0
9R1R2 R-25 CY RAM
2RDE-GREENAILAC9

RED
CT. PLATE- RED

BLUE SL ATE C.T.
HEATERS- ORANGE

2 NO A F RECT

37 0
IST AF OUTPUT

RI!
:rr55

Ovirs
I___JEcEcT

AG. SUP

78

SG G

K

K

(.>

37

K

3-5 2 GI
K

H H

C G4

42 83 V 6A.7

Trouble Shooting Hints

The use of a 5Z3 rect-
ifier causes power tubes
and condensers to breakdown.

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
N. A.

78 - 1st IF 245 100 6.5 2

78 - 2nd IF 240 100 6.5 2

37 - 1st AF 20 1.25

37 - 2nd kF 235 3.5

£2 - Output 235 245 23 5

6A7 - Osc-Transl. Ep=245v; Eg#2=175v; Eg#3&5s80v.

Ip=4.25m.a.; Ig#2=2.5m.a; Ig#3&5=1.75m.a.

83V - Rectifier Max. d.c. voltage -360v. Plate currentn29ma.
per plate.
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GREEN

'T )
G. P.0 0

RED

BLACK

5.0 UP.

P K

C G

78
0 D0

H

75

47
G G

41

GREE

o

RED

BLACK

SG So 0

P K

OG

78

76

Paso

47
G o

7.

SEARS, ROEBUCK & CO.

MODELS 1804-1805-1820 L1826

TRANSL

78

1 J)

zoom

fw

a
a

78

i0

ZOOM

1000'

L. 1.F
78

AVC-DET-AF
75

OUTPUT
47

Fi0005 B0/

L,

kw f"

I"": v./
-kw or

0 S C.

41

'2:7.= 7:

100

PAP

F

80

SO

aw

T.

80

do

LN

0 0
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SEARS, ROEBUCK & CO.
MODELS 7075-7076-7077-7078-7091-7092-7093-7094

6A7 78 6B7
OSC.- TRANSL I.F DET- AV.0 -A F. OuT Pu

01110 KC I Gil "1..4

) I -4. IT) I si rF H3

-

' L..

R3 421110-J

.001
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C i0M
RR
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T 5M

I.F. -.480 KC.

2515
IBCGT

61.7.
.A.n4C15'

A cI*
II 0

14004 -
ELLS 41 43 SPKR FoLD

IIB .co .AR. 1w 78 081
4.4., v. Li. Coes

CID

WATT SILL Or RtSta-roRs WeT SPECIFOID IS WATT

SG

R 84 38
01221222
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000

25 Z 5
RECT.

I
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 C.C. COIL

- 1.0
 - .1123- D..
1- 1211.
OSC 'COIL D.

6A7
0 SC.
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ca
5-5119 SI

ANT. COIL
8- R8949
SHORT WAVE

2 ANT. COIL

NUMBERING LETTER -
ING CORRESPONDS TO
THAT' OF SCHEMATIC

SUP

78

3-5
G2

GI

C. .G4

6A7

Hui Westin. COIL

8 MAD
Lowe.
00.6078
Cl.

ay
SG D.P. S.C. G

C G.

667
DI D-2

H H

43

DI D-2

25 Z5

TUBE
PLATE

VOLTAGE
SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.

78 - IF 115 80 3 1

6B7 - AVC-Dot-AF 20 20 .6 .2

- Output 100 115 27 5.5-43

6A7 - Osc-Transl Ep.84; EG#2 .84; EG #3 & #5.50; Ip.2;

Ig#2 .2m.a. Ig#3 & #5.2m.a.

25Z5 - Rect. Max. d.c. volts.185. Plate aurrent:46m.a._
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SEARS, ROEBUCK & CO.
MODELS 7118 & 1708 A
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F

1
.J -4

ei.RC f 16!
E.I

CI
17,

CI

INN 3,

T4
Lt.

I F  480 I..< .C.

ta.

RI I"

R3

C.

F

CFI

CII

NB

nl

37
A V.C.

37
DET

37
AP OUTPUT

-4
CIO

11 

KA.

RIO

IT) I

1.04

CHKo

T

,T
C II

83V
RECT.

WAVE CHANGE STATION
SWITCH SELECTOR OFF -ON SWITCH

TCNE CONTROL -7

-413-1o."-

VOLUME CONTROL

OSC

41%12TA I F

I - SLUEt: 31).
SLACK

TRANS/

CB 4 R96264 1ST LF INPUT TRANSF
I- BLUE 3 - GREEN
2 -RED 4 - BLACK

ElPlff

MTP CORGI
ANT -GND
GREEN SLACK

.711114-61nr" 0
PRIM -GREE11.9LACK
RECT FR- RED
RECT. PLATE- RED

BLUE , SLATE C.T.
HEATERS- OUNCE

IEDA F. RECT

AVC DET OUTPUT

R 9112 I F OUTPUT tr
TRANSF SPEAKER

I - BLUE 3 -GREEN
04 -BLACK SOCKET

SG UP

G.G

78

R II

3%

C t.G4

G2 G

6A7

37

83V.

Trouble Shooting Hints

NOM 114441 v

C

5.0 G

42.

K

A continuous whistle in
these sets is caused by oscilla-
tion of the 42 tube. Replace
tube and connect 1,000 ohm re-
sistor in suppressor lead.

PLATE
VOLTAGE

SCREEN
VOLTAGE

PLATE
M. A.

SCREEN
M. A.TUBE

78 - lst IF 245 100 6.5 2

78 - 2nd IF 245 100 6.5 2

37 - AF 20 1.25

42 - Output 235 245 23 5

6A7 - Osc-Transl Ep=245v; Eg#2=175v; Eg#38c5=80v. Ip=4.25ma;

Ig#24.2.5ma; Ig#38c5.11.75ma.

83V - Rect. Max d.c. voltage=360v. Plate current=29m.a.
# per plate.
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INTERMEDIATE TRANSFORMER ALIGNMENT:

1. Connect the high side of the oscillator output to the control grid of the 6A7 tube
leaving the grid clip disconnected. CONNECT A 50,000 OHM RESISTOR FROM THE CONTROL GRID OF
THE 6A7 TUBE TO THE ROTOR FRAME OF THE VARIABLE CONDENSER. The ground side of the test os-
cillator should be connected to the gang condenser frame and must not be otherwise grounded.

2. Set the oscillator at 265 kilocycles (this. must be accurate) and adjust the output of
the oscillator so that a convenient reading is obtained on the output meter.

3. Align the first intermediate transformer by turning the brass hex nut of the first in-
termediate transformer trimmer up and down until maximum reading is obtained on the output
meter. Then adjust the trimmer screw located inside of the brass hex nut in the same manner.
The intermediate transformer trimmer screws are accessible through the small hole in the top
of the intermediate transformer trimmer shields.

4. The second IF transformer should next be adjusted in the same manner as the first in-
termediate transformer.

TO ALIGN THE VARIABLE CONDENSER:

1. Place the band selector switch for operation on the 1500-540 kilocycle band (right
hand position) and -tune the receiver to exactly 1400 kilocycles on the dial and set the os-
cillator to this frequency. Next, adjust the trimmer screws of the oscillator and antenna
section of the variable condenser to obtain maximum output reading. These trimmers are
mounted on the top of the variable condenser.

2. Tune the receiver and set the oscillator frequency to approximately 600 kilocycles.
Adjust the 600 kilocycle padding condenser which is located on the rear of and accessible
through the small hole in the chassis for maximum output. Be sure to rock the variable con-
denser slightly to the right and left so as to obtain the position of greatest output.

NOTE: There is no short wave Adjustment. After alignment has been properly made in ac-
cordance with the instructions given, the dial calibration will be correct and the receiver
will properly track on short wave band.

VOLTAGE TABLE
OSC. ANODE SCREEN

TYPE OF FILAMENT PLATE SCREEN CATHODE GRID GRID GRID
TUBE POSITION OF TUBE VOLTS VOLTS VOLTS VOLTS NO.1 NO.2 NO.3 & 5

6A7 Oscillator & Modulator 5.2 128 2.00 1.5 125 76
78 Intermediate Frequency 5.1 128 128 2.25
75 2nd Detector Diode & AVC 5.0 82.5* 2.00
43 Output 25 115 128 20**

25Z5 Rectifier 25
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FILAMENT PLATE CATHODE SCREEN GRID GRID GRID GRID
VOLTS VOLTS VOLTS VOLTS NO.1 NO.2 NO.3 NO.5

""`

0,4,0 u7,
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78 RadioRadio Frequency 6
6A7 Oscillator & Modulator 6
78 Intermediate Frequency 6
75 2nd Detector Diode & AVC 6
41 Output 6
84 Rectifier 6

GP DP

225 4

225 4
225 4 92
135 1.5
218 13 225
260* 235

SG 0

92
6.2 225 92 92

INTERMEDIATE FREQUENCY: Unless an intermediate transformer has become defective due to an
open or burned out winding it should never be necessary to readjust the intermediate stage.
Should thin occur it is essential that an oscillator be used with some type of output
measuring device to correctly tune the I.F. Transformers. Connect the high side of the
oscillator output to the control grid cap (grid No. 4) of the 6A7 oscillator modulator tube

leaving the grid cap disconnected. CONNECT A 50,000 OHM RESISTOR FROM THE CONTROL GRID CAP
OF THE 6A7 TUBE TO THE ROTOR FRAME OF THE VARIABLE CONDENSER. If the output of the os-
cillator is too great the value of this resistor may be reduced. The ground side of the tes
oscillator should be connected to the chassis. Set the oscillator to 265 K.C. (this must be
accurate) and adjust the output of the oscillator so that a convenient reading is obtained

on the output meter. Align the first intermediate transformer by turning the intermediate
frequency transformer trimmer screw up and down until maximum reading is obtained on the

output meter. Both the primary and secondary trimmer screws should be adjusted in this
manner. It is always best to recheck the grid side of the intermediate frequency trans-.
former adjustment to make certain the alignment of the secondary has not been changed by
the adjustment of the primary trimmer. The first I.F. transformer is double -tuned, the
trimmers of which are accessible through the top of the I. F. can, one section of which is
adjusted by turning the brass hex nut and the other section by screwing in and out the set
screw that is accessible through the hole provided in the brass hex nut. The second inter-
mediate transformer has but one trimmer which is likewise accessible from the top of the

intermediate transformer shield can. After both intermediate transformers are correctly ad-
justed the alignment of the intermediate stage is complete and the trimmers should not be

further disturbed. The grid cap should be connected to the grid of the 6A7 tube and 50,000
ohm resistor removed.
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INTERMEDIATE ALIGNMENT: Only when an intermediate transformer has become defective due to
an open or burned out winding should it be necessary to readjust the intermediate transform-
er. For aligning either the intermediate transformer or the variable condenser it is
necessary that an oscillator be used with some type of output measuring device. To align
the intermediate transformer:

1. Connect the high side of the oscillator output to the control grid of the #36 modu-
lator tube. The ground side of the oscillator should be connected to the chassis.

2. Set the oscillator at 465 kilocycles (this must be accurate) and adjust the out-
put of the oscillator so that a convenient reading is obtained on the output meter.

3. Align the first intermediate transformer by turning one of the intermediate trans-
former trimmer screws up and down until maximum reading is obtained on the output
meter. Then adjust the other trimmer screw in the same manner.

4. The second I.F. transformer shoula next be adjusted in the same manner. The in-
termediate transformer trimmer screws are accessible through the small hole in the
top of the intermediate transformer shields.

VOLTAGE TABLE:

TUBE

78 1st Detector
37 Oscillator
78 I.F.
77 2nd Detector
38 Output

Line Voltage : 32 Volts
Volume Control : Full on

SCREENFIL. PLATE

6.5 215
6.5 140
8.5 215
6.5 90*
6.5 208

CATHODE

100 10
25

100 26
32.5* 4
215 20

* Comparative Voltage only.
Read voltage from socket to chassis.
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INTERMEDIATE ALIGNMENT: Only when an intermediate transformer has become defective due to
an open or burned out winding should it be necessary to readjust the intermediate transform-
er. For aligning either the intermediate transformer or the variable condenser it is
necessary that an oscillator be used with some type of output measuring device. To align
the intermediate transformer:

1. Connect the high side of the oscillator output to the control grid of the #36 mod-
ulator tube. The ground side of the oscillator should be connected to the ground lead.

2. Set the oscillator at 465 kilocycles (this must be accurate) and adjust the output
of the oscillator so that a convenient reading is obtained on the output meter.

3. Align the first intermediate transformer by turning one of the intermediate trans-
former trimmer screws up and down until maximum reading is obtained on the output
meter. Then adjust the other trimmer screw in the same manner.

4. The second I. F. transformer should next be adjusted in the same manner. The in-
termediate transformer trimmer screws are accessible through the small hole in the
top of the intermediate transformer shields.

Line Voltage : 32 Volts
Volume Control: Full On

TUBE FIL.

78 1st Detector 6.5
37 Oscillator 6.5
78 I.F. 6.5
77 2nd Detector 6.5
38 Output 6.5
2525 Rectifier or 84 Rectifier
* Comparative voltage only.

Read voltage from socket to receiver chassis.

PLATE SCREEN CATHODE

160 70 5
100 20
160 70 25
65* 25* 25

150 160 15
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detector socket, connect in series with lead from groundend of grid coil

MODEL P 16520 & UP

000$

a
90

F

F

CAUTION: DO NOT ATTEMPT TO OPERATE ON CURRENT OTHER THAN
THAT NOTED ON INSTRUMENT.
INSTALLATION : "Ant" lead may be fed from "B'LT-IN-ANT" lead, indoor or
out door aerial, radiator, bed springs or any large metal object, if desired.
BALANCING: The intermediate stage is carefully phased and sealed to 176 K.C. and
should not be tampered with.
TO RECEIVE ON ISM TO 40111 HMI -CYCLES: Turn tone control knob to end of range
until switch throws to 4000 k. e. band. To throw back to broadcast band turn tone
control in opposite direction until switch throws.
PHONOGRAPH: Use a single pole switch mounted as neer La possible to second

of second detector tube. Solder phonograph pickup leads to switch terminals

tcc

KV 
/ O61r 200, 1.1

24
35

470

230 It

0 4

S.G.

MODEL P

FIP(1

CAUTION: Do not a tempt to operate on current other than that noted on instrument.

INSTALLATION: "Ant" lead may be fed from' B'LT-IN-ANT" lead, indoor or out door aerial, radiator, bed springs or any large metal

object, if desired.
BALANCING: The intermediate stage is carefully phased and sealed to 176 K. C. and should not be tampered with.

THE TONE CONTROL: is on short wave when turned to extreme left. A slight turn to right is regular broadcast. Further movement is

tone control.
PHONOGRAPH Use a single pole switch mounted as near as possible to socket marked "66"; connect one side to green resistor with

yellow dot at end attached to yellow wire; connect other aide, in aeries with phonograph pickup leads, to chassis.

MODEL P 330,000 & UP
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MODEL P
C 330001

emit up

150M

CAUTION: Do not attempt to operate on current other tan that noted on instrument o .7

INSTALLATION: Twiet "ANT" and BLT-IN-ANT.' lead. together for ope ation without aerial. Best results.

/

how- 0
it. co LIever. may be had sal, a good outdoor aerial especially on abort wave.

SHORT NAPE: Left hand knob. when dear to left, is on Short Wave. A one -quarter inch movement to the right
and II . on regular broarlcot. Beyond this point it functions 8.8  tone control.
MONOGRAPH: I'm single pole toggle switch mounted as near an possible to socket marked -75". Concert one side

--=.=
to green reeiator with yellow dot found shunted toy met mica ins denser and connected to black wire coming from

memir:in ndjacent to 75 tube, connect other side of switch in series with phonograph pickup to ground. oo 0 80 T 41 --SERVICE NOTES- Intermediate stage is cerefully plimied to 436 K. C. et the factory. Should reph.ing be necessary
teed 546 K. C. signal into arld rap 01 6A7 tube and -adjust double I mraers in top of coil ens to loudest signal. c '
Phase tuning condenser by setting dial to 1400. carefully remove rhao from cabinet, feed 1400 K. C. Signal into "ANT" earl and adju ri moires Os tuning condenser o loudest ism.'
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CAUTION: Da net attempt t a- F I F 2 F 3 (F-74-:\ F 5 F6
orals ea etyma Whir than that 6 V 6 V I V 6V 6 V 6V

rtei es isetreart.
INSTALIATION: The Built-in An- 6S'"' .Q.000

3 .

8teem is the back of sat I. usually
sattelaotory. If more maidtivity is requirod :attach same toe good out -door serial. A _______...______ pas 4
.5 mfd condenser connected Aaron the 31 volt line near generator to eliminat, generator

. 'CIDC7( r-Ts'T5 s---
0

noise and a spark-plug-reistor eonneoted in lead to spark plug to eliminate ignition noise 3 2 V DC one ( 't
may sometimes be required for eatisfactory reception while batteries are charging.
USE NO GROUND CONNECTION ON BET. SHORT WAVE: Left hand knob, when clear to left, is on Short Wave. A mommarter inch movement e the right ad it io ea melee lamiedimet.
Beyond this point it functions as a tone control PHONOGRAPH: Use mingle pole toggle switch mounted as sear sa pomible to socket marked .75... Commit om side to green mimeos: with yellow
dot found shunted by .00081 mica condenser sod connected to black wire coming from coil can adjacent to 75 tube. mmown othm ide el swank in wifin with PlinwillinPn PninuP to grand,
SERVICE NOTES- Intermediate loge is mrefully phased to 4811 K. C. at the factory. Should rephmIng be memmery feed 414 IL C. 4ml Into mid 440 el lin7 nth* ..d .dies( dnnble tinwininn in
top of mil cans to loudest signal. Phase toeing modenem by meting dial to 1400, carefully remove chemeis from eabiaet, feed IMO K. C. Olga& Ole -ANT" Uri and smileet trimmers on tuning
condenser to loudest signal

75 T 151

,3 V.

/64/470,

MODEL P- 32 V
ae 3.1.0001 Ale CI

/00frl

0000

Aka a
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8.350
Volume

MODEL Q
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es- /00V-

""'
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/t4e91200,
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140:
TOdoliSfteoirer
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A -19 -C -P -E
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SIX yeny- five position
und, Jeff 'fond 'lion
being No/ ono' for
reeeiviny GraadeasiI and Sore the VOr,

tout short ware bands.

ooef
Tone

CAUTION: Do not attempt to operate on curren other than that noted on instrument.
INSTALLATION: "ANT" may be fed from "B'LT-IN-ANT" lead, indoor or outdoor aerial, radiator, bed springs, or any large metal object, if desired
BALANCING: The intermediate stage is carefully phased and sealed to 175 K. C. and should not be tampered with.
PHONOGRAPH: Use a single pole switch mounted as near as possible to the second detector socket, connect in series with lead front ground en.. of
the grid coil of second detector tube. Solder phonograph pick-up leads to switch terminals.
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SIMPLEX RADIO CO.

MODEL R-A.C,-175001 & UP
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/ 75 00/ and up
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CAUTION: Do Do Not Attempt to Operate on Current Other Than That Noted on Instrument.
INSTALLATION: "Ant" lead may be fed from "B'LT-IN-ANT" lead,indoor or out door aerial, radiator,
bed springs or any large metal object, if desired.
SHORT WAVE: Left hand knob when clear to the left is on Short Wave. A one -quarter inch movement to
the right and it is on regular broadcast. Beyond this point it functions as a tone control.
PHONOGRAPH: Use a single pole switch mounted as near as possible to detector socket, connect in
series with lead from ground end of grid coil of detector tube. Solder phonograph pickup leads to
switch terminals.

821

MODEL P-A.C. -189001 & UP

i2/1

:0 3 2SY $15 Y

l00.00)0Qi

/00M

CAUTION: Do Not Attempt to Operate on Current Other Than That Noted on Instrument.
INSTALLATION:"Ant" lead may be fed from "B'LT-IN-ANT" lead, indoor or out door aerial, radiator,
bed springs or any large metal object, if desired.
SHORT WAVE: Left hand knob when clear to the left is on Short Wave. A one -quarter inch movement to
the right and it is on regular broadcast. Beyond this point it functions as a tone control.
PHONOGRAPH: Use a single pole switch mounted as near as possible to detector socket, connect in
series with lead from ground end of grid coil of detector tube. Solder phonograph pickup leads to
switch terminals.

2

821

MODEL R -A.C.- 320001 & UP

25M

2.5" it

MODEL R
 49900/

3 ZSY 313r
0 LOOW

CAUTION: Do Not Attempt to Operate oa Current Other Than That Noted on Instrument.
INSTALLATION: Twist "ANT" and "BLT-IN-ANT" leads together for operation without aerial. Best results, however,
may be had with a good outdoor aerial, especially on short wave.
SHORT WAVE: Left hand knob, when clear to the left, is on Short Wave. A one -quarter inch movement to the right and
it is on regular broadcast. Beyond this point it functions as a tone control.
PHONOGRAPH: Use a single pole switch mounted as near as possible to detector socket, connect in series with lead from
ground end of grid coil of detector tube. Solder phonograph pickup leads to switch terminals.
SERVICE NOTES: To balance, set dial to 1400 KC, remove from cabinet, feed 1400 KC signal from test oscillator into an-
tenna lead and adjust trimmers on tuning condenser to loudest signal.
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OFFICIAL RADIO SERVICE MANUAL

SIMPLEX RADIO CO.
MODEL R. D.C.

11350

ammosh- Do not attempt to operate on current other than that noted on instrument. Reverse
attachment plug if set does not start operating in a few seconds after being turned as.
INSTALLATION: "Ant" lead may be fed from indoor or outdoor aerial, radiator, bed springs or any large metal object,_if desired.
SHORT WAVE: Left band knob when clear to the left is on Short Wave. A one -quarter inch movement to the right and it is on regular broadcast.
Beyond this point it functions as a tone control.
PHONOGRAPH: Use a single pole switch mounted as near as possible to detector socket, connect in series with lead from ground end of grid coil
of dector tube. Solder phonograph pickup leads to switch terminals.

.PT

MODEL R

MODEL R- D.C. 150804 & UP
0I 05

280 2

CAUTION: Do not attempt to operate on current o her than that noted on instrument. Re- MODEL R (PC) +
L ine -/10,. DC

verse attachment plug if set does not start operating in a few seconds after beIng turned on. "'r ° "4 "° "P
INSTALLATION: "ANT" lead ma., be fed from indoor or outdoor aerial, radiator, bed springs, or any large metal object, if desired.
SHORT WAVE: Left hand knob when clear to the left is on Short Wave. A one -quarter inch movement to the right and it is on regular broad-
cast. Beyond this it functions as a tone control. Use out door antenna for best results.
PHONOGRAPH: Use a single pole switch mounted as near as possible to the detector socket, connect in series with lead from ground
end of grid coil of detector bube. Solder phonograph pick-up leads to switch terminals.
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CAUTION. 1)0 Not Attempt to Operate on Current Other Than That Noted on Instrument. .25
INSTALLATION: "Ant" lead may be fed. from "B'LT-IN-ANT" lead, indoor or outdoor aerial, radiator, 1204 -
bed springs or any large metal object, if desired.
SHORT WAVE: Left hand knob when clear to the left is on Short Wave. A one -quarter inch movement to the
right and it is on regular broadcast. Beyond this point it functions as a tone control. --L. 0
PHONOGRAPH: Use a single pole switch mounted as near as possible to detector socket, connect in
series with lead from ground end of grid coil of detector tube. Solder phonograph pickup leads to ga
switch terminals.
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SPARKS-WITHINGTON Co.

MODELS 9x ,13,14,14 A ,15X 9/620X

2- 56 2ND DET..
 AERIAL A 8623 A- 6522 ..

58 n.r '21 A- 1 ST DET.''CISC L 15 56 IF L 15ANTENNA
EQUALIZING 8677
CONDENSER L 14 CI

C;(0 L
C.

A-5597
Q -L1 0. CL 0

A-8535
LI 0 LE:Fil_ TLI

A-865 CI C
0 0 C C 2

\'/A-65130in
_

0 0
A-6645

L 17

A-6529

)1'

15-4114-28

3000 A L. 1.
C..V C2

T

.-1 0005 MFD.
e . A- 7038- II

 GROUND

.5.

13-4114-2

8000 .n.
.5 W.

002
IMFD.

A-7038-3

,
50.000 11

.5 W.
B-4114-12

-,

500,000 11

5-4114-9
\ r-

2 511516L.A

56 A . r 00025 Mr°
A-5175

1

I F
OL

CONTROL

1 7 2 . 5
2 50000 .fl

.2K . C . 200
A.7005

RECEPTACLE
CORD AND PLUG
A-4743

'80 RECT.

MFD.
V

200.. 5 WATT
A-6695

INTER' STATI
NOISE

SUPPRESSOR
2.500^
*8652

25.000 11
10 W.

B.. 5 0291

.2 NF D.
 00 V.

I1A-7037
2
3

0 0 V
MF 0

.3 MID.
A-7 796

200 V
A-7796

5000015
.5 W

8-4114-12
-,AAA.A.A.AAAAA.-,

13:5417A -4

.3 MFD.
V .7..

.01 140-0
800 V

POWER
TRANS
13-486

1 550 V
7 MFD. ..450 V.
A -9019-A4 MFD4.

T A-8123-1

BK.- RED TR.A-7796
500.000 11

16 A ...-11-4114-9

1.000,000 A
.5 W

13411421

A-5137

I

17,' REP .1 MFD.

.006
MID

T
1

ul`UN Ii DYNAMIC 200 V.
SPEAKER A.7224 1

A-4378
I

TO DIAL LIGHT .05 WV
AND HEATERS OF 400 V ---

BLACK C -I 108 62011
..)GREEN '47 PA.

......

ALL TUBES A.4927 T 50.000 A.
A -85I7 MOVING OUTPUT

T ,oCIVARIABLE CONDENSER 2
C2 EQUALIZING CONDENSER TONE

COILTRANS.AUDIO WPOWER
SWITCH

ON

I A-6772- I CONTROLC3 ADJUSTABLE CONDENSER CONE HEAD
L 1 TUNING COIL C1106-4
L12 ANTENNA CHOKE COIL

C -I108-1

st
I GR -RD. TR

TONE CONTROL L14 R.F. TRANSFORMER
L 15 I. F TRANSFORMER
L 17 OSCILLATOR COIL

-In Model 19 the 3,000 ohm .5 W resistor part B-4114-26 shunted across the primary of the oscillator coil part A-6646, and the Inter -Station Noise Suppressor
part A-6880 are omitted. The end of the 200 ohm .3W resistor part A-111111 shown connected to one end of the Inter -Station Noise Suppressor is grounded. The
complete speaker is part No. C-1442, and the Antenna Equalising Condenser is part No. A-8181.

S.GSG.5.GSUP G

P 100 41 K
P7i;..

P P   SG
H H  

CG F F*
58 24 56 4 7 80

VOLTAGE ANALYSIS
Line Voltage 115-Position of Volume Control Full

Tube Location
Heater

or
Filament

Plate I
Control
Grid -

PlateScreen
Grid + Current

M. A.

58 R. F. Stage 2.2-2.5 218-242 2-4 95-105 5.5-7.0

'24 218-242 95-105 0.7-8.01st Det.-Osc. 2.2-2.5
58 I. F. Stage 2.2-2.5 218-242 2-4 95-105 5.5-7.0

56 2nd Det.-AVC 2.2-2.5
* *

56 2nd Det.-AVC 2.2-2.5
Zero 0.5-0.756 A. F. Stage 2.2-2.5 20-40

'47 Power Stage 2.2-2.5 205-225 t18-20 218-242 20-24

'80 19-23 PlateRectifier 4.5-5.0 315-345 per
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AERIAL

SPARKS-WITHINGTON CO

MODELS 17, 18 ,111X , 750 A OR)( 870A ok X

.7 TO I

ANTENNA
INPUT AUDIO OUTPUT 41010

EQUALIZING
TRANSFORMER TRANS/01954R

CONDENSER 2-54 2941 DEE
A-mm.4 C -1107.I

A-6524 SI RF '24 a.ust MT. 03C 56 il a-asaa 2:47 P.A. COKE HEAD
LIS A-6590 LIS G R 65036

0 A-66541
L14 i 0 D25 KO

200 V.
A.7 16 R. Gat o

A-6543
LI

A.6535
LI

A-41616

4.1

- 56ARLII

a

*
MOVING

I 6. Cl C2 1 Cir. 16 MH. 0 1 COIL

LI2
50 WE
A3179-1

U 486 5 47 97
DYNAMIC

A 6145 0 30004
S WATT

....
5,Ac,

01 MF0
9.-5237 I

t SPEAKER
C -O07

11-4114.241 4 CI 2 7 8005 1000004
TONE

1LO:17..
4 7037

50001L ICI
3 WATT 46-4114.2 yo

-41

- 002
.aro.
MONO

CONTROL
A.6514

GROUND
'IC

.00025M14
45175

2

.. .I...
12 .

400Vhem
A - 7 0 3 7

MFO 1

200 V. -
A-7005 1

I'

1,F. = I72.S

RECEPTACLE PLUG
CORD A.6743

26000A.
10 WATT

15-5029-1

15000 1 2 WC'
10 MAT 200V. 100025

0,029.2 47005 - NiFo.
A-575

3 MEG
.5 WATT
15-4114-9

1040004
3 VMTT

K.C
AND 0-4114-10 2540004

3 WATT

POWER
TRANSFORMER

56 ANIO. 15-4114.4

II -4904 WM
fl 4 MFD

- 550 5
4.5123-I

5 MIN)
- 450 5

46611-A

5 MFD
-450V

A -6611-A 9Tzgf,
6 LO1 600s %WA. :4

.2
2005.

A-74-15

POWER
4004,ISO"

.

SPEAKER
FIELD

LII
.4.7297

SWITCH
A 5745.6 aim& COIL

.006
A-7676 -

FILTER
CHOKE
A-6709 .....-

CK BLACK
RED TRACER

1130004.
A-8513

VOLUME CONTROL

5.0004 i5,0004 5.0004
I WATT I WATT

B-45402 194540.2

TO DIAL LIGHT AND 9000.000--.
FUSE

154
4 A.6772 HEATERS OF ALL TUBES A.6515

INTER -STATION NOISE
, 2 MM.

-.200V

CI VARIABLE CONDENSER
C2 EQUALIZING CONDENSER
C3 ADJUSTABLE CONDENSER
LI TUNING COIL
LII DETECTOR PLATE

S G 
P  . '

58

0.4950.4 SUPPRESSOR 47005
L00

TT04004

1540004.
.5 NWT 5 WA

LI2 ANTENNA CHOKE COIL
13-4114-30 0.4114-6

LI4 R.f TRANSFORMER
LID I. f TRANSFORMER NOTE: For the Model 17 make the following changes:
LI7 OSCILLATOR COIL Change L -I from A-8543 to A-9177 Change L-14 from A-8856 to A -9I79

CHOKE COIL Change L-1 from A-6535 to A-9178 Change L-17 from A-8645 to A-9168
Add 200 ohm resistor, Part B-5243-1 between L-14 and the grid of the type

'54-A lat detector one. tube.

S G G G
SUP.

°eV 1,,  k P P.  S.G.  
F

C G

24 56 47 80

Line Voltage 115 -Position of Voltage Compensator 100 -115 -Position of Volume Control Full

Tube Location
Heater

or
Filament

Plate Control
Grid -

Screen
Grid -I-

Plate
Current
M. A.

58 R. F. Stage 2.2-2.5 260-305 1.9-2.5 70-88 4.5-8.0

'24 1st Det.-Osc. 2.2-2.5 260-305 5-9 70-88 0.8-1.4
58 I. F. Stage 2.2-2.5 260-305 1.9-2.5 70-88 4.5-8.0
56 2nd Det. 2.2-2.5 * * *

56 2nd Det. 2.2-2.5 * * «

56 A. F. Stage 2.2-2.5 245-285 10-14 4.5-8.0

56 AVC 2.2-2.5 35-50 40-50 Zero

'47 Power Stage 2.2-2.5 250-295 19-25 260-305 18-25
'47 Power Stage 2.2-2.5 250-295 19-25 260-305 18-25
'80 Rectifier 4.2-5.0 360-440 33-45 per Plate
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.ANTENNA
EQUALIZING
CONDENSER
A-6524

RECEPTACLE PLUG
AND CORD A-6743

POWER
TRANS
8-4922

<F

POWER
SWITCH

74

.006 WO
A-7878

3 AMP
FUSE
A-4980-2

A-8535

'80

SPARKS-WITHINGTON CO.

MODELS 27 A Ri 27
SCHEMATIC DIAGRAM

SPARTON MODEL 27-A SUPER -HETERODYNE

5E1R F

/5OMMF
A51754

'24-A 1STCer OSC.
LISA -6590

#8656
L14

CI C2

3,0000
.5 W.

B-AI14-28

epoon.
.5 W.

B-4114-2

C C3

A

A-8645
L17

A-7038-3

8 IF

2-56 2ND. MT.

A-8548 LIS

E114
GI car

A 8661
LII
16 M.H.

. A-7287

.01 WO  2600

AEG
5 W.

114-9 B-4114-9

.5 MEG
5 W

45237
8000

Zgjoa MFD
A 5175 .44.

230'11.
5 W

A-8703

77 TO I
INPUT AUDIO
TRANSFORMER 4-117 PA.
A-7946-2

.05 MFD.
400 V
\,6927 R

56 AL

15 A
A-6772

2 MFD.---"T
200 V.
A-7005

toopoon
TONE
CONTROL
A-8514

6619

4 MFD. 5 MFD. 5 MED.
550 V 4500 4500
8-6123-I 4661I -A A -6611-A

A-8572 It411250

DI'E C :1_3? 147-.2

47 FIL .5 MFD
2000 A-8552

47 FIL

TO DIAL LI H7
AND HEATERS OF ALL
TUBES EXCEPT 47S

250.W000 ft
.5

13-4114-4

BLUE -R

C -i320-2
2500 11

.2 WO
-400 V
TA -7037

5 MFD.
4500
A -6611-A

FIELD

BK.

1-00025 WO.
100.000 II ---A-5175
.5 W

...19000.0000.
INTER -STATION

SUPPRESSOR 16M
A-8515 7297

NOISE

260

56 ANIC

01 MFD
--- A-5237

800 V

1000011
A-8899

1.2 MFD..5 W
13-4114-4 200

A-7005

vAA SRA
10.0000 4..
5W

8,0114 -7

2 1017. 4.
400 V
A-7037

CI VARIABLE CONDENSER L12 ANTENNA CHOKE
C2 EQUALIZING CONDENSER LI4 R F TRANSFORMER
C3 ADJUSTABLE CONDENSER L15 I.F TRANSFORMER
LI TUNING COIL LI7 OSCILLATOR COIL
LII DETECTOR PLATE CHOKE COIL

OUTPUT AUDIO
TRANSFORMER
C -1321-I

CONE HEAD
C -I321-4

MOVING
COIL
.911

BUCKING
COIL
08321,1

DYNAMIC
SPEAKER
C-132.

ING
COIL

1.6 11

CONE
HEAD
13-4329

DYNAMIC
SPEAKER
C-1320

I.F. =

172.5

K.C.

NOTE: In 25 cycle Model 27-A the 4 Mfd. 550 V. filter condenser part A-8123-1 is paralleled with another identical condenser. The 5 Mfd. 450 V. filter
condenser part A -6611-A, connected from rectifier tube filaments to end of filter choke coil part A-8572, is removed. The 5 Mfd. 200 V. condenser part A-8552
shunted across filter choke coil part A-8572 is replaced with a 2 Mfd. 200 V. condenser part A-8695. Power Transformer part B-4922 is replaced with both Power
Transformer parts B-4922-25 and Filament Transformer part A-8702.

S G SUP

58

SG

C

24

p p

H

47 8056

5.6. 

Tube Location
Heater

Or
Filament

Plate Control
Grid -

Screen
Grid +

Plate
Current
M. A.

58 R. F. Stage 2.2-2.5 165-200 2.3-2.7
'24

90-112 4.5-8.0
1st Det.-Osc. 2.2-2.5 165-200 5.0-9.0

58 I. F. Stage 2.2-2.5 165-200 2.3-2.7
56

56

2nd Det. 2.2-2.5
2nd Det.

I 2.2-2.5
56 A. F. Stage

90-112 0.8-1.4

90-112 4.5-8.0

2.2-2.5 145-180 7-11
56 AVC 2.2-2.5 30- 50 50-80
'47 Power Stage 2.2-2.5 260-310 22-28
'47 Power Stage 2.2-2.5 260-310 22-28
'47 Power Stage 2.2-2.5 260-310 22-28
'47 Power Stage 2.2-2.5
'80 Rectifier 4.2-5.0
'80 Rectifier 4.2-5.0

260-310 22-28
320-375
320-375

*

4-7

270-320
270-320
270-320
270-320

0

22-32
22-32
22-32
22-32

33-45 per Plate

133-45 per Plate
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'35 1st. I. F. 2.2 - 2.5 190 - 230 2 - 4 70 - 95 4 - 8
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CHANGES IN MODELS 75-A, 475-A and 478-A SCHEMATIC DIAGRAM
Effective March 27, 1934

Resistor 8,000 ohms, B-5458-23 and condenser .006 mfd., A-9916, added to catnode circuit of Type

57 1st Detector tube. See diagram under Voltage Analysis and Continuity Chart.

I dr F. = 456 K . C .
Tube I Location i

PLATE Screen Control I RESISTANCE TO GROUND (OHMS)
Volts Ma.

Grid
Volts

Grid
IVolts Plate

r Screen
! C. Grid Cathode

58 R -F Stage 245. 6.5 120. -4.9 I 77,000 50,000 750,000 290
57 1st Detector 245. - 52. -1.9 77,000 I 100,000 I 12 200
56 Oscillator 105. - - -1.9 100,000 - 50,000 200
58 I let I -F Stage 255. 5.0 52. -1.0 75,000 100,000 750,000 200
58 2nd I -F Stage 255. 6.0 120. -4.5 75,000 50,000 I 750,000 290

Diode Det.-A.V. C.
55

- - - - 250,000 - -
1 Triode Audio 15. 0.75 - - I 375,000 - 250,000

0

47 ! Power Stage 245. 21.0 255. -20.0 75,000 75,000 I 1,000,000 7.5

80 Rectifier
I 3551' - ___ - - -

1 -
NOTES: Allow 15% + or - on all measurements.

All heater voltages: 2.5, except 80 Rectifier filament: 5.0 volts.

-I-As read on 800 volt scale of A -C meter
in Jewell 444 Set Analyzer.
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Tube Location
PLATE Screen Control RESISTANCE TO GROUND (OHMS)

Volts Ma.
Grid

Volts
Grid

Volts Plate Screen C. Grid Cathode
58 R-1: Stage 150 2.9 76. - 10,000 5,600 1,000,000 200

0 57 1st 'Detector 145 .8 64. -5.0 10,000 15,000 2 5,000
56 Oscillator 90 6.5 - -17.5 17,500 - 25,000 300

-
58 1st I -F Stage 165 2.6 95. - 8,000 5,500 1,000,000 14
58 2nd I -F Stage 155 2.6 100. - 11,000 57,500 1,000,000 20
56 2nd Det.-A.V. C. - - - - 250,000 - 250,000 150
56 2nd Det.-A.V. C. - - - - 250,000 - 250,000 150
56 1st A -F Stage 150 4.7 - - 9,500 - 350,000 1,700
2A5 Power Stage 270 25.0 285. -20. 8,000 7,500 275,000 3,200
2A5 Power Stage 270 25.0 285. -20. 8,000 7,500 275,000 3,200
2A5 i Power Stage 270 25.0 285. -20. 8,000 7,500 275,000 3,200
2A5 Power Stage 270 25.0 285. -20. 8,000 7,500 275,000 3,200
5Z3 Rectifier 430* 83.0 - - 3,600 - - 7,500

\
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SPARKS-WITHINGTON CO.

MODELS AR -50 AND AR -50 A

SCHEMATIC DIAGRAM
SPARTON MODEL AR -50 AND 50-A

POLICE AUTOMOBILE RADIO

CIRCUIT OF MODEL AR 50 SHOWN BY SOLID LINES. CIRCUIT CHANCES FOR
MODEL AR 50A SHOWN BY DOTTED LINES AND BROKEN CONNECTIONS,RESISTOR
CHANGES AS NOTED ON DIAGRAM.

A-5210 "7,
µT []NA

443264 (4P-3.34)
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P K P 0 14
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Condition of "A" Battery Good Condition of "C" Battery Good

Condition of "B" Battery Good Position of Volume Control Full
With Antenna disconnected

TUBE LOCATION
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PLATE
CONTROL
GRID -

SCREEN
GRID -

PLATE
CURRENT
(ma.)

424-A lst. R.F. 2.5 176 3.0 82 4.0

424-A 2nd. B.F. 2.5 176 3.0 82 4.0

424-A 3rd. R.F. 2.5 176 3.0 82 4.0

427 Detector 2.5 5.5 ____ 0.2

412-A Power 5.0
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17E 12 - 22.5 ---- 8 - 10

436 let. R.F.

VOLTAGE ANALYSIS
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3.0 84 3.1

436 2nd. B.F. 6.0 180 3.0 84 3.1
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412-A Power 5.0 178 12 - 22.5 ---- 8 - 10
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STEWART WARNER CORP.
MODELS R 113 & R 114
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FILAMENT WIRING OF R-114
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57

The Model R-113 Converter uses a 36 tube as first detector and a 37 oscillator. Model
R-114 uses a 57 first detector and a 56 oscillator.

NOTE: The upper circuit diagram is that of the R-113. In the R-114, the filament circuit
only is different, and is wired as shown in the lower diagram. In addition, a 6000 ohm carbon
resistor, No. 67580 is inserted in series with the detector plate coupling condenser No. 4, at the
point marked "X".

See Instruction Booklet for further information.

VOLTAGE TABLE
Plate Supply

Voltage
1st Detector

Plate Voltage
Oscillator

Plate Voltage

170 14 59

210 16 70

250

270

19 83

20 89

The voltages are measured between the tube socket
terminals and chassis, using a high resistance volt-
meter of 1000 ohms per volt. Readings will vary
depending upon voltage range of meter, being
higher for higher range instruments. This varia-
tion is most marked for the detector voltage. The
filament voltage readings of the 113 will also be
dependent upon the type of meter used, but will be
from 5.0 to 6.0 volts. The filament voltage of the
Model 114 will be about 2.2 when used with a Model
110 Stewart -Warner broadcast set.

R-113-114 PARTS LISTS
Dia. Part Description
No. No. Price

1 67259 45,000 ohat, 1/4 watt Carbon Resistor $0.25
2 67551 21/2 volt Pilot Bulb (Used in Model

114 only .15
67580 6000 ohm, ./4 watt Carbon Resistor

(Coed in Model 114 only) .25
3 67981 400 ohm, watt Carbon Resistor .25
4 81158 .0001 Mica Fixed Condenser .25
5 81644 2.1 megobin, ./4 watt Carbon Resistor .20
6 81810 110,000 ohm, 1 watt Carbon Resistor .20
7 81985 Oscillator Coil 1.00
8 81991 Antenna Coll 1.00
9 81994 Three Section Range and Filament

Switch 1.50
10 83003 Power Cord and Ping including 315

ohm Filament Series Resistor (Lewd
in Model 113 only) .65

11 83007 .02 mfd. 600 volt Fixed Condenser .35
12 83014 26,000 ohm, 2 watt Carbon Resistor .35
13 83015 .01 mfd. 200 volt Mica Fixed Conden-

ser .65
14 83016 .00055 mfd Mica Fixed Condenser .15
15 83017 Two gang Variable Condenser 2.50

MISCELLANEOUS PARTS NOT ON DIAGRAM
67282 Escutcheon .25
67532 Dial Drive Rubber Roller .02
81413 Tuning Knob .25
81834 6 prong Tube Socket (Model 114 only) .10
81951 5 prong Tube Socket .10
83019 Pilot Light Socket and Bracket .20
83104 Range Switch Knob .25
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ONweCTOR
**76 nee

WA

78

687

IS PIPIX

qr.

MODEL 33 A AUTOMOBILE SET

I.F.= 260 -KC.

37

1C'S " C

fA

6A7

41

PP GAT TUG!

RECEIVER UNIT

MSG, TOMS TUDP
I ArVP-PPPIPIT A P. AMP

pot PT
PP SOCKS.

OP SI.PIPPOOP
vmopprop

POPOIR
MLA,

C INN colt

10.57
OUTPUT

If

PIAL. LAMR

DIAL IAMR COIPPPCTOP

I o
'RAPER - POWER UNIT

CTOR pqC

Z

it

Terminals of Sockets

Tube Circuit Grid Clip 1 2 3 4 5 6 7-
0

0

--

No. 78 R. F. Amp. 0 -6.1 +187 +81 +2.9 2.9 0

No. 6A7 Det. Osc. 0 -6.1 +187 +81 +187 -2
250

Scale

-3.6

No. 6B7 I. F. Det. 8.1 -6.1 +187 +81 +3
100

Scale

0 +12

No. 37 A. F. Amp. - 0 +166 0 +11 -6.1 -
No. 41 Output - 0 +184 +187 0 +14.5 -6.1
ALIGNMENT OF I. F.:

Use a test oscillator having an output with a frequency of 260 kilocycles. Connect the leads
from this oscillator between the grid (top cap) of the No. 6A7 tube and chassis base. A .5 mfd.
capacitor should be connected in series with the lead going to the grid to insulate the 260 k. c. oscil-
lator source from the voltages of the No. 6A7 tube.

Connect the output meter across terminal "M" of the fuse block (See Fig. 11) and the speaker -
power supply frame. This puts the meter across the moving coil of the speaker (4 ohms impe-
dance). The signal applied should be very weak, just suflicient to show a deflection on the output
meter.

Now adjust the aligners of the primary and the secondary of the first I. F. transformer (See
Fig. 14) for the peak swing on the output meter. It will be necessary to check over these adjust-
ments as they are somewhat interdependent. Now, adjust the aligner of the primary of the second
I. F. transformer in the same manner. For this aligning operation an insulated screwdriver should
be used, a Formica rod with a small piece of metal inserted in the end will serve.

ALIGNMENT OF R. F. AND OSCILLATOR :
Now tune the test oscillator to 1400 k. c. and set the dial of the remote control unit at 140. Make

sure that the signal applied is only strong enough to give a deflection on the output meter. Now,
adjust the oscillator shunt aligner (Fig. 15) for maximum meter deflection. Then, adjust the R. F.
and Antenna Aligners (Fig. 15) in the same manner.

Now, set the test oscillator frequency to 600 k. c. and adjust the oscillator series aligner for
maximum meter deflection. If this adjustment was very far out,- it is advisable to re -set to 1400
k. c. and check the oscillator shunt aligner.

110P/NIN
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STROMBERG CARLSON TELEPHONE MFG. CO.
MODEL 37
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58 56
NORMAL VOLTAGE READINGS

45

These voltage readings correspond to a line voltage at 120 volts. When voltages are measured, proper
allowances should be made for a difference in line voltage above or below 120 volts. Be sure to make these
readings with'the Meter and Scale indicated, otherwise the results will not agree with those tabulated. Alter-
nating voltages are indicated in italics. The dial should be set at about 1,000 kc. D. C. voltages are measured
with a 1,000 ohms per volt meter.

Voltage
Heater Voltages No. 56
and No. 58 Tubes
Filament Voltages No.
245 Tubes
Filament Voltage No.
80 Tube
Plate Voltage Radio
Amplifier Tube
Plate Voltage Mixer Tube
Plate Voltage Oscillator
Tube
Plate Voltage I. F. Tube
Plate Voltage Demod-
ulator Tube
Plate Voltage First
Audio Tube
Plate Voltages Audio
Output Tubes
"C" Voltage R. F.
Amplifier Tube
"C" Voltage Mixer
Tube
"C" Voltage Oscillator
Tube
..c." Voltage I. F. Tube
"C" Voltage Demod-
ulator Tube
"C" Voltage First Audio
Tube
"C" Voltage Audio
Output Tube
Screen Voltages R. F.,
Mixer, and. I. F. Tubes
"Screen" Voltage De-
modulator Tubes
"13" Voltage It. F. Mixer,
I. F. First Audio, and
Demodulator Tube
"It" Voltage Audio
Output Tubes
Sneaker Field Volts
Plate Voltage A. C. per
Anode No. 80 Rectifier
Tube

Meter
A. C.

A. C.

A. C.

D.C.

D. C.
D. C.

D. C.
D.C.

D.C.

D. C.

D.C.

D. C.

D.C.

D.C.
D. C.

D. C.

D.C.

D.C.

D. C.

D. C.

D. C.

D.C.
A. C.

Scale
0-4

0-4

Where Measured
Across Heater Terminals of Sockets

Across Filament Terminals of Audio Output Sockets

0-8 Across Filament Terminals of No. 80 Rectifier Socket

0-250 Between Plate Terminal of R. F. Amplifier Socket (-1-) and
Base (-)

0-250 Between Plate Terminal of Mixer Socket (+) and Chassis Base (-)
0-2.50 Bel ween Plate Terminal of Oscillator Socket (-I-) and Chassis Base (-)

Approx.
Value in

Volts
2.5

2.5

5.06

Chassis 160

0-250 Between Plate Terminal of I. F. Socket (+) and Chassis Base (-)
0-250 Between Plato Terminal of Demodulator Socket (+) and Chassis

Base (-)
0-250 Between Plate Terminal of First Audio Socket (+) and Chassis 150

Base (-)
0-750 Between Plate Terminals of Audio Output Sockets (4) and Chassis 295

Base (-)
0-10 Between Cathode Terminal of R. F. Amplifier Socket (+) and Chassis 5

Base (-)
0-10 Between Cathode Terminal of Mixer Socket (-I-) and Chassis Base (-) 10

160
85

165
2.5

0-250 Between Cathode Terminal of Oscillator Socket (+) and Chassis 20
Base (-)

0-10 Between Cathode Terminal of I. F. Socket (-I-) and Chassis Base (-) 3

0-10 Between Cathode Terminal of Demodulator Socket (-)-) and Chassis 3
ISuso (-)

0-10 Between Cathode Terminal of First Audio Socket (-I-) and Chassis 6.5
Bass (--)

0-250 Across 800 elan Biasing Resistor 50

0-250 Between Screen Terminals on Sockets (-I-) and Chassis Base (-) 80

0-250 Between Screen Terminal on Demodulator Socket (-I-) and Chassis 90
Bast, (

0-250 Betneen High Side of Voltage Dk ider (4-) and Chassis Base (-) 160

D-750 Between Mid-'1.ip of Output Transformer (-4-) and (11158Sill Base (--) 300

0-250 Across Small fins on Speaker Connector Socket
Between Pl.:te 'terminals of No. 80 Rectifier Socket and Chassis Base

140
340
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NORMAL VOLTAGE READINGS
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Trouble Shooting Hints

Excessive hum in this set can
be remedied by adjusting the hum
balancer on the rear of the chas-
sis with the Q switch facing back.

Realignment of the R. F. and Oscillator Tuning circuits (when necessary) may be accomplished in the fol-
lowing manner:

If a test oscillator and output meter are used, the signal strength applied to the receiver should be low
enough so that the automatic volume control is not operated in order to avoid apparent broad adjustment. If
broadcast signals are used, moderately strong signals which swing the meter pointer about half the distance
hack toward the "Off" position should be used.

With whichever method is used, the receiver should be tuned to a 1400 kc. signal first, and the Antenna,
R. F. and Oscillator Shunt Aligners adjusted for best setting. Next the receiver should be set at 600 kc. on the
dial, and the Oscillator Series Aligner ONLY adjusted for best position for maximum background noise. After
this is done re -check the Oscillator Shunt Aligner at 1400 kc., using same dial setting as previously. The receiver
should be left turned "On" for about fifteen minutes before aligning.
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*Heater Voltages
between

Terminal Nos.
78 0 +145 + 75

+ 75
+ 2.8 + 2.8 * 1-6-6.3 volts

6A7 o +145 +142 - 2 + 3.5 * 1-7--6.3 volts
58 0 +145 + 90 + 6.8 + 6.8 * 1-6-2.5 volts
2B7 0 +145 + 90 0 + 6.4 + 6.4 * 1-7-2.5 volts
55 0 +110 + 4 + 6.5 + 6.5 * 143-2.5 volts
2A5's +260 +260 0 + 17 * 1-6-- 2.5 volts

80 300 300
*

+280 1-4-- 5 volts
Speaker Socket - +260 +270 +270 +130 0

A. C. voltages are indicated by italics. Additional voltages may be measured 'Erectly across
the proper terminals.
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STROMBERG CARLSON TELEPHONE MFG. CO.
MODEL 69 ALL- WAVE

G 00 cO A

1-25

J-
3 r

I
EL'T

T

606 TUBE .0AT TUBE
R. r Froc4AATOR

B

LIZ

WY,

C-0

45

R-2
5C1006
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560656

t
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10000w
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RE
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'84 TUBE
RECTIFIER

1-23

z

1-22
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C-30 C-20
10142 - IOW

0-7 - 4500*"
: LIT

IC.21
C22

10 ,741 1-15 1 rroo

c -t31.4---1)-1

C.24 C-25
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r3m.W

25

c-20.4

1-20 1-21
c.ec _44 to

c-rr

CIRCUIT DESCRIPTION

Ewe
MCP
156,25

*-

0

75

The No. 69 All -Wave Selector contains the frequency changer circuits of a superheterodyne system which
connected to the input (Ant. and Gnd. connections) of a good standard broadcast receiver gives an extension of
the tuning range from 1500 kilocycles to 25 megacycles. Thus all frequencies between 550 kilocycles and 25
megacycles can be readily tuned.

The No. 61)6 tube is used as the 11. F Amplifier. The No. 6A7 tube is used as the Modulator. The No. 76
tube is used as the Oscillator. The No. 8,1 tube is the Rectifier in the self-contained power supply.

Terminals of Socket
Tube Circuit Cap.

1 2 3 4 5 6 7

G H P S Sup. K H
6D6 R. F. Amp. A. C.

0 0 191 103 2.9 2.9 6.3

Mod. G H Mod. P S G2 G1 K H
6A7 Modulator A. C. Approx.

0 6.3 191 103 103 -1 3.1 0

H P K H
76 Oscillator A. C.

0 160 -14 0 6.3

H P P K H
84 Rectifier A. C. A. C. A. C.

0 178 178 207 6.3

Measured on Range B at 2400 Kc. Line voltage 120 volts A. C.

6140.

60

Lo

C.G

6D6

5.G. SUP. A 62 GI

14 14

C. CA

p

6A7 76
Truble Shooting Hints

p

84

Trouble which usually develops in this converter can
be traced to the power supply circuit, either the recti-
fier tube, ttje filter condensers or the primary buffer
condensers, being at fault.
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SUPREME INSTRUMENTS CORP.
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78O

c1
e"..

4 10

R9

L. TATRO PRODS. CORP.

R

R

3G5 G2
G

6A7

MODEL 084

D.P. ip

78=I

C16
12

IF= 177 K.C.

G

P K K

H H
C.

'78 6A7 75 37
Cl, C2 and C3 tuning condensers; C4, C5, C6, C7, C8, and C9 I. F. trimmers; C10, C12, C14, C15

and C16 .1 Mfd; Cl 1 and C17 .05 Mfd; C13 100 Mmfd ; C 18 .025 Mfd; C 19 10 Mfd. 6 volt electrolytic;
Amt condenser .005 Mfd; condenser between primary and secondary of Ant coil .05 Mfd.

RI Y2 meg volume control ; R3 20,000 ohm potentiometer with limiting resistor 800 ohms ; R4 2500
ohms ; R5 20,000 ohms ; R6 30,000 ohms ; R7 250 ohms ; R8 30,000 ohms ; R9 250,000 ohms ; RIO 1 meg ;

R11 30,000 ohms; R12, R13, and R15 250,000 ohms; R16 5000 ohms; R17 100,000 ohms; R14 100,000 ohms.
MODEL L54

See for schematic of the audio system and power unit of the Model 084. The 084 fila-
ment circuit is also identical to that of with the exception that it has three additional tubesL54in series with a 50 ohm resistor.

R10

751

19

T ng R11

37
M er

R17

The I.F.Units on this model are peaked at approximately 177 K.C.

Approximate voltage readings to ground at no sigral using a 1000
ohms -per -volt meter 300 volt scale on high readings; line volt-
age at receiver 31.5; plate 6A7 135 volts, screen 3 and 5 6A7
63 volts, anode grid 6A7 103 volts, cathode 6A7 1.75 volts. Plate
78s 135 volts, screen grid 78s 63 volts, cathode 78s I.F. 2 volts
(with silent tuning control full on clockwise), cathode 78s r.f.
2.3 volts. Plate 75 125 volts, cathode 75 1.3 volts. Plates 41s
192 volts, screens 41s 197 volts, cathode 41s 18 volts. Plate 37
54 volts, cathode 37 tied to ground.

R3 of receiver controls the cathode voltage of the 2 type 78
tubes operating as intermediate amplifiers. When realigning
receiver or taking signal readings this resistor should be ad-
justed for maximum output without oscillation.

It is always advisable to playtest all tubes of receiver to be
positive that tubes are in proper condition.
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L. TATRO PRODS. CORP.
MODELS K 54-M 54 & NH .44

79 78
C=3

R2 C45

C10

L73875 78

C14

C12

R9

1
C11-

-Advol
116

38

Red

White

R

4g volt
19 re

Cl, C2, C3 tuning condensers; C4, C5, C6 I.F.trimmers; C7 .0025
Mfd; C8 .005 Mfd; C9, C14, C15 .1 Mfd; C10 .05 Mfd; Cll .025 Mfd;
C12 .0005 Mfd; C13 10 Mfd 6 volt electrolytic.

R1, Rll 5000 ohms; R2 400 ohms; R3 1 meg; R4 200 ohms; R5 25
ohms; R6 30,000 ohms; R7 250,C00 ohms; R8 1 meg volume control;
R9 100,000 ohms; R10 800 ohms; R12' (not shown on circuit ) 1 meg.
tone control connected in series to a .005 Mfd condenser between
plates of output tubes.

R4 and R5 are 10 watt resistors. R5 is a protective resistor
against a short circuit between negative "B" lead and chassis
panel.

Voltage readings are not given on these models, since these
readings will be dependent upon the type of "B" battery used.

As will be noted from the circuit diagram the filament cir-
cuits of the tubes are in series, hence if one tube has an open
filament the others will receive no filament current. In a field
test a tube may be tested for open filament by touching one fila-
ment prong to the .central portion of the dial light socket and
the other to ground (chassis) contact. If filament is not open,
the dial light will become dimmed in above process.

A "E" battery may be operated on this receiver until it be-
comes noisy or depleted to such an extent that the necessary
Volume i$ no longer available.
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L. TATRO PRODS. CORP.

MODELS L 54 & N 54

R19
ovvv,

IF= 177 K.C.

3
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SUP

6A7P.o.K 78
C G4

78
I

C 3

56

KLKONODE

75 C 1,4
I=1 I I-

5

R;15

0.P 0.P.

C

G

75 P K 41

4/SAM/St

C2, C3, and C4 tuning condensers; Cl .0025 Mfd; C5, C7, C8, C9, C13, C16, C23 .1 Mfd; C6 100
nunfd ; C10, C11, C12 I. F. trimmers; C14 .0005 Mfd; C15 10 Mfd 6 volt electrolytic; C17 .005 Mfd; C18
.025 Mfd; C19 16 Mfd 250 volt electrolytic; C20 8 Mfd 250 volt electrolytic; C21 .01 Mfd 1600 volts;
C22 .05 Mfd; C24 20 Mfd 40 volt electrolytic.

RI 30,000 ohms; R2 250 ohms ; R3 20,000 ohms ; R4 38,000 ohms ; R5 400 ohms ; R6 1 meg ohm;
R7 meg volume control; R8 30,000 ohms ; R10 3500 ohms ; R11 1500 ohms ; R12 100,000 ohms ;
R13 1/2 meg tone control; R14 800 ohms; R15 7000 ohms; R16 and R17 200 ohms; R9 and R19 250,000
ohms.

R6, R9, R12 and R14 are 2 watt resistors. R15, R16 and
R17 are 10 watt resistors. All the rest of the resistors
are of the 1 watt type. The I.F. units of this model are
peaked at approximately 177 K.C. C6 is of a variable mica
type condenser and may be adjusted to eliminate oscillation
if there be any on the high frequency end of the dial.

Approximate voltage readings to ground at no signal using,
a 1000 ohm -per -volt meter, 300 volt scale on high readings:
Line voltage at receiver :Lb; plate 6A7, 193 volts, screen
3 and 5 6A7, 78 volts; anode grid 6A7, 152 volts; Cathode
EA7, 1.6 volts. Plate 78, 193; screen 78, 78 volts; cathode
78, 2.6 volts. Plate 75, 130 volts; cathode 75, 1.35 volts.
Plates 41s, 193; screens 41s, 197; cathodes 41s, 18.5 volts.
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1

TRANSFORMER CORP. OF AMERICA
CLARION MODEL 422 & 423 AC-D.C.

05C. DIET. GA 7

(VVV1A.N.43

/r 78 Der 77 OUTPUT- 43
,Cle ~D.

e

,AAVse-VVINVY
die PlIdu

/. F. ofigeFA":C.
RKC7

ov Douro

5CW-Ag1/477e; 0/A6RAM
oa-

CLAR/ON MODEL -42e
49,,rAtev/v or La CNECICE0 BY

.4PPArOVt 0 -047E- G- A9-33

C.,GAL

6A7

5.G. SUP

K

H H

77 & 78

S.G

43

G

K

SOCKET VOLTAGE ANALYSIS OF MODEL 422

USING A 1000 OHM PER VOLT METER

/00frf-^-

1i10C4/(174
f7EL

4

25 Z5

No. STAGE TUBE Et Ep Eg Ek Esg Esug Ip *Ep-0 Eg-O Ip-0

1 Osc. Det. . 6A7 48 80 2.5 15 35 .6 77 .2 1.8

2 I. F. . . . 78 7 72 2.3 13 75 0 4.4

3 2nd Det . . 77 6 28 .9 13 .3 .8 .1

4 Output. . . 43 24 78 .3 13 82 13

5 Rectifier . 25Z5 24
P
90

C
90

p
32

0 - Oscillator
Volume Control - Full On
Line Voltage - 105

p - Per Plate
c - Per Cathode
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TRANSFORMER CORP. OF AMERICA
MODEL 470

/ST ,0E-7:-58 / F-56 L2/0,0E AMP -Z A a PZ -47
as,fro. ,

.
.

ONE - le fa,vi -,1
_,., . .,

/,..,,....
A - f-iro

'IIIH 1
,

4
,4o

- i
M.

0 0.5C, - .56.

m .4.,..-

t

k
)
''''
**1

o in m -,1-
.

a.1, RECT.--80 ,,e5 /6.1"7".

er"IPO. __. ¢M0.-O.

g 4,7

liT-
-
...,a

IF
.05 MAW.

=L ...450-^-

//00 -n-
SAVA larWe F/K40

.G sup :
Pou0,, P

00 H
58 56

SOCKET VOLTAGE

OP D.P.

P

pi V Otil( P 0

C G F F®F
2A6 47 SO

ANALYSIS OF MODEL 470

USING A 1000 OHM PER VOLT METER

No. STAGE TUBE Ef Ep Eg Ek Esg Esug Ip

1 1st Det. . 58 2.1 235 .4 7 80 0 2.7

2 Osc. . . . 56 2.1 95 .6 0 5

3 I. F . . . 58 2.1 243 .3 2.2 85 0 6

4 Diode Amp. 2A6 2.1 140 4 1.1
d
.1 .2

5 Output . .

PZ
47 2.1 235 .5 240 24

6 Rectifier. 80 4.7
P
328

P
24

Volume Control - Full On p - Per Plate
Line Voltage - 109 d - Diode Plate
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TRANSFORMER CORP. OF AMERICA
MODEL 480

/7.'7-58 /grGer-.59 /. F, 0/0 OET-5a AU0/0-.5a A1JD/0-5,9 OUTPUT -5.9:5
//41"0

°
VI .

- R. F 1

2
0

4
"e"44.

k "
41

.
;. 4

1%
7

. 4
a

-
i:z, <

F
a

.

,- t ',. 1/4)\

----

lr7-411J1
fir -.--

< J /"5,0 6 t 4il611y' "44'. '.TWIG, A (/reSocorrr\
ea

7- /0 1.1-,`- 4 t /ro/O.

4
< i

k.,
06

-.5a. CM' 0200,- 11 AI, 0

avon-4- /3 Sal-
'-'01,0111,-.

1/00-,

MMIIME Al 041,0 _OMPAO WO..
/SOON

/4",,,,,
.5.2.3 .5...w.?" -.4d -co = F

.
/

...."----414,

S G

p

58

TI.(/T HA -Art.'s

SUP
G

2
Gl

G
O* K P  K 

H H H

56 59 5Z3
SOCKET VOLTAGE ANALYSIS OF MODEL 480

USING A 1000 OHM PER VOLT METER.

No. Stage Tube Ef. Ep. Eg. Ek. Esg Esug Ip

1 R F 58 1.9 180 .2 2 72 0 3.7

2 1st. Det 58 1.9 230 1.2 6.5 100 0 2.6

3 Osc 56 1.9 105 .1 0 5.5

4 I F 58 1.9 180 .2 2 72 0 3.5

5 Diode Det 56 1.9 0 .3 0 0

6 Audio 56 1.9 103 .1 42 1.3

7 2nd. Audio 59 2.1 190 3.5 19 190 190 16.5

8 Class B 1 59 2.1 350 0 108 350 0 7

8 Class B 2 59 2.1 350 0 108 350 0 7

9 Rectifier . 533 4.5
P
390

P
43

Volume Control Full On

Line Voltage --110 r) --Per Plate
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TRANSFORMER CORP. OF AMERICA

RE -57 eftla.

MODELS A.C-160 & 25- 160

/eoer-si

= 4tAfev.

o
Awnvo X

Arec-27

01/0/0 - 27 47

0

"WO. I.soo-a
/ "Ma + .1 Arazt

I 1 *
T

- ,oast000
spk.e n.gzo

Loco..

Fi
6. b,., .

,--, ,..,-, co
,c4

-
a0

oi
tO

o.).

tO .0
to* N

C9
N.rr

cn
6 -4-_,-,

0
cli >

.0
t".

0,1-
.0r-

0 0 0 L0

C1Le0

0 0

w.0 -..,
4;x1 ' -6

o >
C C , CO0tO 0I tO" 0

.10
+cl >

o.1:!to
Ci t'.. C1

0 0 00

tO

0 0 0

cn
4-4
-8..>

....
L c:-,

CD
gri,-,,-a.-i.-D

,

L0
.- .

C',1al. co
0Q

Csi

0
Lo
csi

- 0

4-t
<4 0.: >

N
N

N
CV

CI

N
,--,

N
,--I

CV

,--,

N
CO

CV

N
N

CM

4

,,.
F e"

,o, to to NN N
O1 ,;e C1

N.
00CD

40

En

,-....-,

.
--

4
rG-, - I?

C.:

G)a
=N

"C
_,...1

ci2
.--1

cn
ci.)

75
0
--
0.)

P.'

Q..;

0C-4

<4
a)

N CO "I' tO c.CD

00

`'.!

t---
CM F_,

S.G

sc

5-1 27

G

47

80
OSCILLATION. It should be remembered

that with an intermediate frequency of 175
k.c., a heterodyne whistle, similar to oscilla-
tion, will be picked up at 700 k.c. This is
due to the fourth harmonic of the receiver's
oscillator frequency beating with the carrier
frequency of the broadcasting station to pro-
duce an audio note in the loud speaker. How-
ever, this condition has been minimized in
CLARION receivers and the intermediate
frequency of 175 k.c. has been selected by
many manufacturers as the one intermediate
frequency having most advantages and least
disadvantages.

In addition, oscillation may be brought
about by a poor ground, or no ground at all
being used. High line voltage may also cause
oscillation. Omission of tube shields aggra-
vates this condition. "Hot tubes" will seldom
cause oscillation in a superheterodyne due to
the wide tolerance shown by this circuit.
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LA15

Volts

72I/V/NG 9KCNGLR
5w/rcn,

MODELS A.C-280
& 25-280

Cont.
"B" Grid Cath. Screen

Volts Volts Volts Volts
Ip.

Norm.
Misc.

G2 1

-6 :):.1. o o =',0 E 7.4x
co",...

a) rn

cr. = Qs a) e7i a 0 4:' -la ,I:i
a) a) Coop n - 0 0 ...,'" )...o .b, .p n - 4.,0 ,..... 4

co .-. .,- ...

. 0 -4..) - ce -...o 4')o 'V 0 C.) .0 0  4, ...-1 0
3-  = 0 145 41

R. c'i cd . ca , :' L oi 6.
0.. AL- es

.,..,u) "wuz t- g t- = = ,..w ca pa ....

7.... t- 6 '4 CD
a) o '0 8 4: rit m

-4-' .4 "" :45 CS 0 Ca "tr ,-.1 cd e...i

:-. -,P to 4. 4.3 CD r"-..."1 Cl2 L.,p ...1 P.. ..... 0,

C.) C") U2
C.) 14 4) 4.":1 C:" ''

rn 0 0 0-4-'.4 c6.° 0 Z X 1ZO X 0 ,..,-t M ,,+' 0 E4 5

VD ., WO 0 T.:;Cnk 0 S.,
p.krz

CV
cn Q > 4-' ,... Z .4-,

, 0, CV -..., ''-' 0,,) . Lt C,,I al Q0 0 C.) V = al ts -I - ' a)
- PI 4.) ca be d 0 'o i'Z ',.;" 51) '4 0 CL) e_. ) .,... i.-,,, 0 (I)

>.-. -i- :-. X 1.0 Ea or, 1:3 11= CO 0 0 C) r 1:3
cd 4a r...., E 4)

'I -t4' ct 7., Cj Z .0 CD 0 VI IV 0 rn
t2. 5 g 2 =,..Z ;I al C d 1.

R. F. 51 2.2 250 .2 4. 77 4.

2 1st. Det. 57 2.3 242 4. 5. 85 .25

Suppressor
Grid

0

3 I. F. 51 2.2 249 .2 4. 77 2.

8

Osc. 27 2.2 110 .05 0 0 8.

Duo Det. 27 2.2 0 2. 5. 0 0

Duo Det. 27 2.2 0 2. 5. 0 0

1st. Aud. 56 2.3 237 3. 9.5 0 3.

Output P.P. 46 2.4 245 32 3.
Outer Grid
Volts 245

9 Output P.P. 46 2.4 245 32. 3. 245

10 Output P.P. 46 2.4 245 32. 3. 245

Output P.P. 46 2.4 245 32. 3. 245

12 Rect. 80 4.9 340 108.

Line Voltage 115. Volume Control "Full On". Muting Switch "Out".
PI T 4 -a INK I I f rNIMEMONMP,
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H H

36 2, 38

37

UNITED AMERICAN BOSCH CORP.

MODEL 108 POLICE CAR RADIO

1 3T DET
236

4-

C26 C27
RIG

JIT

IF
236

1. Switch the receiver "on" and turn the volume
and sensitivity control to maximum position.

2. Adjust OSCILLATOR condenser until the
signal is picked up, using a special screw driver
with an insulated tip. (Such as American Bosch
Service Tool No. 432).
3. Reduce the sensitivity control until the station
can just be heard, and readjust the OSCILLATOR
until the signal is loudest.
4. Reduce the sensitivity control until the station
can just be heard and adjust the RF alignment for
maximum volume. As the volume increases, re- 40.0- 
duce the sensitivity as far as possible. This per-
mits a sharper adjustment to be made, as the ear
is more sensitive to changes in volume when the
signal is faint.
5. Screw the SERIES antenna condenser in as
far as possible. Pay no attention to the signal
while doing this.
6. Attempt to find a position of the SHUNT
condenser which will give maximum volume.
Always reduce the sensitivity control when in-
creased response of the set results from the various
adjustments which you are making.

7. If no position of the SHUNT condenser will
give a point of maximum volume or "peak"
unscrew it as far as possible and slowly unscrew
the SERIES condenser until the adjustment is
obtained. Endeavor to obtain this adjustment
with the SERIES condenser screwed IN as far

possible.

2 ND OLT
236

R17 R9
C1I

C24
AVC
236

AUDIO
238

C 21

6 Al TEO

To HEATERS

Co...Teo
eon

SPE AKtR

SOCKETS Sri 0,N AS VIEWED
rotosi BELOW

RI 10.000 ohms ( 75 to 140 mmf

R2 10,100 ohms CO 7 to 70 nuof 00025 mfd
0.1 1,000 ohms CO 75 to 140 mml cis 00025 mid
III 1,000 ohms C4 75 to 140 mmf COO mid
R5 I megohm C5 75 to 140 mmf COO

.006
05 mid

RO
R7

500,000 ohms CG
500,000 ohms CO

75 to 140 mmf
100 to 280 mmf

c2, 5 e5 mfdd.

.2
1 megohm CO .05 mid C23 mfd

R9 100,000 ohms C9 .05 mid C2A

.25
mfd

RIO 1,000 ohms CIO SS odd C25
.0001

mfd
RI I 2 mearthm C11 SS mfd C26

.05
mfd

It12 100,000 ohms Cl2 S5 mfd CE7
.06

mfd
RI3 500,000 ohms CI3 05 mfd C28

.05
mfd

R14
RI5

1,000 ohms C14
2,000 ohms CI5

05 mfd
25 mfd

C29.
.26
25 mfd

RIB 20,000 ohms COO 25 mfd
RI7 10,000 ohms
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UNITED AMERICAN BOSCH CORP.
20000 0.1 MEG 4
OHMS*/6,47

IF 456 K
NOTE )1= 1/4 W

5 G

78

5UP.

_r 5-/o3-4 7
PEP"- oJez.

imect ILs )
I ;,-.05-rip-r.

coo
OHM5%

3% G

K

H

6A7

CHOKE

.511
L _
POW!, R PACK JR -/o-r#417-/14-4-E1.1

- ±,

78
J:9--/oS4

Fe0/1.-

,a 9 7-5,' -1

wAtewrAe-s4/.5.7.J.F.,

75

(0000 °°3r4F  °°6- NIF 114 fiEf.
okims* 75 41 `mw.

7

05
ME&

0 MEG*

.0001 MMF

600
OHMS*

1411/

MODEL 140 A
CAR SET

3 CHOKEl

4Af0_J/ N
8 PIIF .05 M

41

Zooeb...fy

END

jfril,44-1/4

FO W ER (VIES
I TRANSFORMER I RECTIFIER

Voltages read from ground to following points with Weston Model 564
Voltohmeter (six voJ.. storage battery used).

3 5.9 V. 9 5.9 V.
5 3.0 V. 11 3.5-V.
7 80 V. 12 -8.5 V.
8 90 V. 13 135 V.

14 80 V.
15 185 V.

78- H.F. Socket SA7- Det.- Oec.
3- F11. (Hot) 9- 711. (Hot)
4- 711. (Grd.) 10- 711. (Ord.)
5- Cathode 11- Cathode
6- Suppressor 12- Osc.Grid (G#1)
7- Screen 13- Osc.Plate(0#2:
8- Plate 14- Screen(G#3 es5,

15- Plate

16 5.9 V.

18 3.0 V.

20 80 V.

21 185 V.

78 -

16- 711. (Hot)
17- F11. (Grd.)
18- Cathode
19- Suppressor
20- Screen
21- Plate

22 5.9 V.
24 1.5 V.
27 60 V.

28 5.9 V.

30 14.0 V.
32 185 V.

33 175 V.

75- D2- AVC-A71 41 - Power
22- Fil. (Hot) 28- Fil. (Hot)
23- Fil. (Ord.) 29- Fil. (Grd.)
24- Cathode 30- Cathode
25- Diode Plate 31- Grid
26- Diode Plate 32- Screen
27- Plate 33- Plate
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UNITED AMERICAN BOSCH CORP.

.54,474.585

-/04,- er /04500

77 77 l 78

MODEL 160

CM,sorrsrar

.J-

a.

7.000Wa .ftee 1W-,014Fero4

85 ,
C-10

_
vtaipirrwe so4254".

//vi-Exrftreo497-z-

5G SUP
D.P DP

7 7 g 7 8 P  K .03
SG

k 41

Total draindrain on the car battery: 6.1 amperes maximum

Output: 2.2 watts

Intermediate frequency: 175 kilocycles

"B" voltage: 190 volts or more under set load
(with 6 volt storage battery)

The connections to the car battery should be made at this

period of the installation. The battery cable consists of two

shielded wires one of which is provided with a fuse housing near

the terminal. The RED battery wire with terminal marked "hot"

should ALWAYS be connected to the "hot" terminal of the car battery

and the BLACK terminal should ALWAYS be connected to the "grounded"

41

c -.2r 4-s

AVAtt

cr

RI 100,000 ohm, 1 watt C14 .25 - 2 ply

H2 1,000 ohms t watt C15 .002 - 4 ply

E3 7,500 ohms 4 watt C16 .05 - 2 ply

E4 1,000 ohms 4 watt C17 .002 - 4 ply

)15 100,000 ohms 4 watt C16 .5 in metal housing

E6 5,000 ohms 4 watt CI9 .5 in "

E7 1/2 meg. 4 watt C20 .5 in can "

118 1,000 ohms 4 watt C21 8 mf.)

E9 1/2 meg. 4 watt C22 8 mf.) electrolytic

Ell 1/2 meg. Vol. Cont. C23 .002 - 4 ply

512 1,800 oboe 4 watt C24 .1 - 2 ply

1513 600 ohms 1 watt C25 .01 - 600 V.

1514 500 ohms 4 watt C26 .01 - 600 V.

1515 1 meg: 4 watt C27 .005 - 3 ply

E16 50,000 ohms 4 watt C28 .25 - 3 ply

1517 40,000 ohms 4 watt C29 .5 in metal housing

518 75,000 ohms 4 watt 1 Chassis Aeey.
519 Tone control 2 Resistor Strip Aeey.

CO .0001 mica 3 Resistor Strip Assy.

Cl .05 - 2 tly 4 Resistor Strip Aim,

C2 .05 - 3'ply 5 Power Pack Aeey.

03 .002 - 4 ply 6 Variable condenser

C4 .06 - 3 ply & Shield Ailey.

05 .05 - 2 ply 7 Vibrator

C6 .1 - 2 ply 8 Chassis & Pack Aeey.

C7 .05 - 2 ply L-1 Outout Trans.
C8 .05 - 3 ply L-2 Power Trans.
C9 .0001 mica L-3 Choke
C10 .01 - 3 ply L-4 Choke
Cll .0001 mica L-5 Choke
C12 .5 - 2 ply L-6 Input Trans.
C13 .5 - 2 ply L-7 Choke 1
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UNITED AMERICAN BOSCH CORP.
MODEL 305-A EDITION 2

D17.
4A10
ole
57 70 to 14o MMF.

e4

500000 .0001
OHMS MMF

2 MKT
loot /S

7 To 80 MMF
5 CAIG 4'4 \--2000 OHMS)
.717,,T, 10000

OHMS
.05 MF .O1 MF

25 MF
25tioo
OHMS

Stage Tube Fil. Plate

Detc. a Osc. 57 2.47 245

2nd Det. 2A6 2.48 75

I. F. 58 2.47 248

Output 47 2.5 235

zNa
per.
ZAG OHMS Ayr

( c' Z 7

.005 MF

4;;Iti`45Tr, 7,,
45 14 MF) kz005
MF 1 MF

250000
OHMS

01 MF c4

Screen

85

000 000
OHMS

RECT.
2

1E4
MF

"\ 4-00
OHMS

17777, ZIIIII/I/7 7

Cathode

7

.7

Gr.id

0

0

85 3. 0

248 0 18

Rect. 80 5 360
I. F. ADJUSTMENT: 456 K. C.

1. Connect output voltmeter to speaker.
2. Set volume control at maximum position.
3. Set signal generator at 456 K.C. and connect generator output lead to

grid of I. F. tube.
4. Adjust both condensers on coil nearest back of set for maximum output 47

as indicated on output voltmeter. Sensitivity at this point should be
300 microvolts.

5. Connect signal generator output lead to grid of first detector. Adjust
both condensers on forward coil to maximum output as indicated on out-
put voltmeter.

G G

57 & 58

2A6

OSCILLATOR ALIGNMENT

1. Switch generator to R.F. and set at 1400 K.C.
2. Connect generator lead to antenna.
3. Set scale to 100 with gang closed tightly.
4. Adjust condenser gang to a scale reading of 21 and peak oscillator trim

condenser. (This condenser is the back alignment screw on gang condenser)
5. To check I.F. alignment, connect I.F. signal generator to antenna; second

harmonic should be at 912 K.C., third et 1368 K.C.

5.5

80
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UNITED AMERICAN BOSCH CORP.
MODEL 310 A

L

-

Mika

17

rfl

P1.9994

w

ruitru-1

1,000 ohms
20,000 ohms

100,000 ohms

n,oco ohms
SOO ohms

8,000 Ohms

10,000 ohms
12,000 ohms
6,000 ohms

RESISTOR COLOR CODE  
Brown Black Red
Rod Blaok Orange 5/38,27
Brown Blaok Yellow

Orange Black Red
Orange Black Brown
Gray Blaok Brawn

Brawn Black Orange
Brown Red Orange 45
Blue Black Red

Filament

Oso
56

1st Det.
68

let IF
58

SOCKET VOLTAGES

2nd IF AVC

68 27

2.48 2.49 2.60 2.60 2.50

Plate 100 #110-180 #110-180 280 44

Screen 100 100 100

Cathode 4.2

# Bias 3 8 -

Depending upon setting of noise oontrel.

0. 8 rit>' Qi 73.1
ri C%2 M

II 1111e4 Al 1 Ni

WD 0 0 U3 CD 14 10 F LO 'Ff 11
togaCD

%A I

000000M10 00 WOO 0re rI  "-I co  co W.1'allaaallii lllll III
.1WWI10c-034310,4WW3.010c0C-W0)0riMriripAHHCQN-NNNNWWWMWD0000000000U0U0U00U

1001,0
088 g 8

.

80-0 80.
10 N 0-1 01rICk)

,-4

o n M1'-''.0 V.) 60

.4
O 000 r

I:.
1, !:;.IbcM§ m
....t 0

1 1 1 1 1 1 ,--------..11,,,,
MMFXaV3n8888V,0 r-4 04 W3

r-4

0

1111.m! id 1] 111111
ww,

as-pp 1%1 1 1Q §SiQ

r0i CQa Pr1a4

0213 §0a 'RiP §ra §a §a §a 2

000\4r3\1\ \ OH's\iMO CO

WQ ri

11111111 I 1 1 11111111
0,4 ww.MW4ot-co0,INhoilimmt-co uo wir4.-4.-orir-4,4X-MgLeggc4M Mr4MMPig$K

SG SUP

H
GG

58

80

2nd Det.
27

2.50

14

.0 0-12

# Duo to high resistance in grid oirouit, this voltage cannot

AF AF
27 2-45

2.52 2.52

210 290

49

Root.
SO

5.1

be measured at the socket
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DP DP
CG.

5.G SUP

1H :;d7

2A6 2A5

C-1 (

C-2 (

C-3 (

C-4 ( Variable gang
C-5 ( with trimmers
G-6 (

C-7 .05 mfd. 2 -ply

C-8 Trimmer condenser

C-9 Trimmer condenser
C-10 .001 mfd. mica
C-il .05 mfd. 2 -ply
C-12 30 to 100 mumf mica
C-13 30 to 100 mmf mica
C-14 .05 mfd.

OFFICIAL RADIO SERVICE MANUAL

cao

rec.*711,

SCHEMATIC WIRING DIAGRAM OF THE MODEL 550

C-15 .05 mfd.
C-16 .05 ed.
C-17 .05 mfd.
C-18 30 to 100 mmf mica
C-19 30 to 100 mmf mica
C-20 .0001 mfd. mica
C-21 .005 mfd. 3 -ply

0-22 .25 mfd. 2 -ply
0-23 .0001 mfd. miea
C-24 .005 mfd. 3 -ply
C-25 .05 mfd. 2 -ply
C-26 .005 mfd. 3 -ply
C-27 .05 mfd. 2 -ply

Stage: Tube:

1st Det.) 2A7
Osc. )

1st I. F. 58

2nd Det. 2A6

Pentode 2A5

Rectifier 80

83V rectifier

53 push-pull power output stage

53 power driver

58 variable mu audio amplifier

MODEL 350

1.-10

A-11
R-12
R-13
R-14
R-15
R-16
R-17
R-18
R-19
S-1
S-2
S-5

5000 ohms *watt
1 nog. * watt
250,000 ohms *watt
* nog. watt
.1 nog. inntt
Tone oonttol
350 ohms 1 watt
1 meg. * watt
10,000 ohms * watt
.4 ohms
Switoh
Switch
Switch

Cathode: Grid:

0.8

2.0
1.5
0 7.0

2A7 uetector-oscillatoi

58 intermediate frequency amplifier

2B7 intermediate frequency emplifier,
second detector, and A.V.C.

G-28 .01 ed. 4 -ply
C-29 8 mfd.
G-30 6 mfd.
C-31 .0001 mfd. mica
0-32 .01 mfd. 4 -ply
R-1 .1 meg iwatt
R-2 50,000 ohms * watt
R-3 300 ohms 1watt
R-4 50,000 ohms watt
R-5 300 ohms 1 watt
R-6 40,000 ()Inns watt

R-8 Volume control

R-9 .1 meg. 1 watt

Fil. Plate:

2.4
2.4
2.5
4.7

vOLVINC
Con*

4,0 5,In

75

60
250
95

235

MALL.,

CON,,,Cl WAVE SAND
St L

Screen:

30

75

250

Luna
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AN T.

_C, Mr

395 G2 GI

C. G4

6A7
SG SUP.

78

ll--,
C.0 C ir. C s.000-, mirl-----i- c,

a el3
f. f-Cy

-OS
II" MF

R 6
7 J3 iti

0.1 G1 C,

'MO*

P .k

76

5.G G

UNITED AMERICAN BOSCH CORP.

74

6A73/2MEGfl

CI 

SOO
(001 MMF I C 9 `OHMS*

D-2

2

H N

2_5 Z5

FIF

C s

C

LIS
MF

C,,

78 2500
arum /0 MFIC24

00 too

C 20 thi Ill

0C 2 2

MAW

300 M
OHM

/Vet/TRAIL,.

c rikz

de.01MF 143 154-' jc2733la BriF ICJ 2 T

-g0
8

C s

43

f4g&

30

2.9 414F .06MP

1 FIEG/.0001 MMF
/ AL Li OHT

-.."AAAA/Z1---1- NE -Art -R.1 - 2 SZS- 7& -6 47- 4.3-- 75R
Is,

163 OHMS
tc- / FELL

C00041(

al

I - A. C. MEASDREMM MODEL 355
ita a Tube File Plate Screen Cathode

C000..
6A7 5.1 118

97
45 1.4

I. F. 78 1.1 118 118 3.0 t.;

2 Dot. 76 5.3 50 - 0.7 .1
0 si

Pent. 43 22.3 108 118 18 ;el 3.

Reet. 2525 24 128 - - la 410 IQ
r-i .4:

II - D. C. MEASUREMENT
N.1

Mace Tube Fil. Plate Noreen Cathode

I. P.

6A7 5.8
.05
.8b

40 1.1

78 5.5 106 106 2.4

2 Dot. 76 5.8

Pont. 45 28

loot. 25Z1 30 113

43 power pentode

75 second detector, A.V.C., and audio

amplifier

25Z5 rectifier

MAE,.

47 0.6

97 105 18

TCNE CONTROL
AND SWITCH

ANTENNA

WAvE u
BAND

SELECTOR SiAT,ON
SELECTo

6A7 detector -oscillator

78 intermediate frequency amplifier
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R-1
R-2
R-3
R-4
R-6
R-6
R-7
R-8

UNITED AMERICAN BOSCH CORP.
MODEL 360

sa

1/2 meg. 1/4 watt
300 ohms 0 watt
Multiple
300 ohms 1/4 watt
5000 ohms 1/4 watt
500,000 ohms vol.
2 meg. 1/4 watt
100,000 ohms 1/4 watt

Stage

let Det.
let IF
and IF
Oso.
2nd Det.
Output
Rectifier

R-17
R-18
R-19
R-20
R-21

C-1

2500 ohms 0 watt
50 ohms 1/2 watt
20,000 ohms 1/4 watt
2000 ohms ii./4 watt
200 ohms 1 4 watt

R-9 250,000 ohms
R-10 1W2 meg. 1/4
R-11 Variable
R-12 5000 ohms 1/4 watt
R-13 1 meg. 1/4 watt
R-14 1W2 meg. 0 watt
R-15
R-16 400 ohms 1 watt

Tube Fil. Plate Soreen

58 2.65 220 40

58 2.65 220 95

58 2.65 240 95

56 2.65 75

2A6 2.65 90

2A5 2.65 235 240

80 4.8

Bias on 2A5 (across 400 ohms) 22 volts
Output of rectifier 360 volts
Line volts a 115
Power 60 watts

80 Rectifier

2A5 Output Pentode

2A6 2nd.Det.Oso.A.V.C.&A.F.

5G SUP.

KP

H H

58

H H

56

K

DP

H H

2A6

OD

C-10
C-11
C-12
C-13
C-14
C-15
C-16
C-17
C-18
C-19

C..20

C-21
C-22
C-23
0-24

C-25
C-26
C-27
C-28
C-29
C-30
C-31
C-32
0-33
C-34
C-35
C-36
C-37
C-38
C-39
C-40
C-41

1/4 watt c...2

watt C-3
C-4

.05 mfd.

.25 mfd.

.-05 mfd.
30 - 100
n n

n

mmf mina

100 me mica
.005 mfd. 3 -ply
100 me mica
.005 mad. 3 -ply
. 05 ed. 2 -ply

.005 ed. 3 -ply

.05 2 -ply

.05 mid. 3 -ply
100 me mioa
.06 mid. 2 -ply
7 - 70 me
300 me variable
7 - 70 me
1200 mmf variable
1200 mmf variable
1500 mmf variable
.05 wed. 2 -ply

.05 mfd.

.01 mid. 4-14
8 mid. eleotre
4 mfd. eleotre
20 mfd. eleotre

Variable condenser

Trim condenser
C-5 Trim condenser
C-6 .05 mid. 2 -ply
C-7 100 mmf mica
C-8 .05 mid.
C-9 .05 mfd.

Cathode

2.8

2.0
2.7

0

1.4
0

SG G

K

H 1.1

2A5

56 One.

58 lat. Det.

58 I.F.

Grid

26

80
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17

UNITED AMERICAN BOSCH CORP.
MODEL 370

Z.A7 58

TA.

257 53 53

7 77,I 77107. 7/)#7* *--^-

stage: lab.: Fil. Plate: Screen: Cathodes
n

G G

Det.) 2A7 2.4 250 45 2.3
7

,
H H P 060 . ) 175

53
1st I. F. 58 2.4 240 110 4.0

2nd I. F. )
287 2.4 240 110 1.5

, 2nd Det. )

F' 1st A. F. 58 2.4 30 0
2nd A. F. 53 2.4 280 5.2

8 3 Output 53 2.4 260 0
Peotifier 83 V 4.7 360

Line voltage . 115 volts
Current 6.1 amps.
Power 66 watts

83V rectifier

53 push-pull power output stage

o
53 power driver -

L/
vOuM

Volts across speaker field - - 68
Volts across filter choke - - 17

STA,IDM
SCUC,014

p

2A7
SW,

18
sc,°'DP

2.87Cu

2A7 detector-oscillatci

58 intermediate frequency amplifiei

2B7 intermediate frequency P,rplifier,
second detector, and A.V

58 varlab'x u_, p - Ako swrra,
044, Met



OFFICIAL RADIO SERVICE MANUAL
888

L=t-

.OSMF

.25
MF

MF
78

UNITED AMERICAN BOSCH CORP.
MODEL 500 SER1E5

v Oft
OSC. A3SY

500 OHMS

2500 OHMS
55 OHMS

130 OHM5

110 V

25Z5 Rectifier

76-2nd.Det.

43 Power Pentode

C/3 -

k.01 MF

:11

100 OHMS 78 1ME
4

7

.05MF

25 Z5

'1=1.
_J7 ri

/,/w/Z147'

-L7-14

z,

4MF
150 V.

150 V.

raw
L.

4 mF 5" MI'

150 V. 150 V.

osreiF 13 .01 MF
C12 -)Cif

CHOKE

78 lst.Det.&Oeo.

VOLUME CONTROL
AND SWITCH

The following voltage
alternating current.
vary with the type of

1. (Rectifier B676 )

STATION
SELECTOR

0-I

=

IF -456 KC

D2

25Z5

Ds, OP
,CG

76 I.F. 75

43

76

readings were taken with the receiver supplied by 115 volts 80c5roae
Voltage readings will be slightly lower when D. C. is used and will
meter used.

(Power tube 43)

3. (Second Detector 76)

4. (Intermediate 78)

6. (Omo. Det. 78)

Voltage across C16
C12
Heater

H

H

H

11

Screw to point A
Plate " "

Bias across L9
Heater

Plate to point A
Bias cathode to A
Heater

Screen to point A
Plate to point A
Bias Cathode point A
Boater

Screen to point A
Plate ' A

Grid bias Cathode to coil lug across R.

Suppressor bias cathode to pointA
Beatexl

120 V
120 V
26 V

100 V
96 V
16 V
26 V

37 V
.6 V
6V

105V
105V
1.3V
8V

106 V
106 V
2.8 V

18.6 V
6V
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UNITED AMERICAN BOSCH CORP.
MODEL 503 220 V. SET

W .00601F 500 OHMS * I MEG
-Li' 6F-7 .0001MMF 1 78 .005 MEG 7

o.t
mF \

4000
OHMS

*

.0511F

390/
OHMS

14/7777AlmEGHE
2500 ONMS0

.2fMF 3000 OHMS
fr/44%., /2-Z-3

130 213 56)0
OHMS cowl*

Nit 5 ,P,,.0

0

701MF

,NOTE 4/4W

6F7

SG a 
43

K

G.G

78

P K

IZZ 3

4p JD
G

K

75

.05 MF

20m1F
25V.

c/f 1 Cr'

8 piF,f7 ,,
3...,

.000-1 rifIF .005 MF

.00TMF

_250 000
OHMS 

8MF 300V.

456 kC-fic"
(

400 OHMS 2W

I. VOLTAGE MEASURE! ENTS WEN USING 220 VOLT A. C. LINE

Stage Tube Fil. Plate Screen Cathode

1st Deft. 6F7 6.0 130 112

Osc. 112

I. F. 78 6.0 150 112 3.6

2nd Pet.
Amp. 75 6.0 50* - .5

Power 43 25 112 130 x21 (bias across 400 ohms)

Rectifier 12Z3 12 Voltage across plate to cathode 248 volts

12.5

Line Voltage 220 Resistor Strip Volts 40

Power in Watts 80 Resistor Cord Volts 117

Dial Lamp Volts 6.0 Dynamic Field 96

All above voltage measurements taken with referenoe to "neutral" line marked "AA' on diagram.
*Voltmeter of 1000 ohms per volt must be used espeoially for type 75 tube plate. This bias
measured from junction R12, C22 and junction R11, R12. Since filaments in series run constant
current, filament voltages may vary considerably from those given above without affecting re-
ceiver operation.

II. VOLTAGE MEASUREMENTS WREN USING 220 VOLT. D. C. LINE

Stage Tube Fil. Plate Screen Cathode

1st Det. 6F7 6.0 108 95 9.9

Oso. 95

I. F. 78 6.0 108 96 2.8

2nd Det.
Amp. /5 6.0 *45

Power 43 25 96 108 17.6

Rectifier 12Z3 12 Voltage across plate to oathbde 221 volts
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so MFD.

CV

Th
-4-.00025WD.

.00003 MFD.

1250 OHM

UNITED MOTORS SERVICE CORP.
MODELS 2003 & 2010 AUTO SET

MODELS 2(03 L.ND 2010 CIECUIT I .'. G: S MFD:cmerNo./ Z vAitioAserfit ,A10.3 VARIOAn- 1.;'21.74°0c"'siomOOF05

NO.1 R.P.-214,
.00025 riF0

arr 114 1,c2 - CG eLAcRI .71-1"IFII
.00025

nin
nio -114

C1.00% 25-
MFO RZ\\.2

CS
MFD

III -A 127 214 224 1Z4

80 MED

OHM

pie/owe-NT (-inc./1r

GREEN
RECEIVER OLus
LENDS MACK -OAK

8RuwN

RECEIVER
LEADS

RED
?LOCI( RED

MARCO P4
Yr I.Low

mut

R4
1/2 MEG

FILAM.flor &WAIT Tvaf

MODEL 300?

100000 vY2MEG.( OHM

R OHM l`RS R

NOT TOM Vifiril

VOLUME COMZKOL
.7E0

0. rC±-1

C",ZY,(A-C,ND)
"C.".../ZG,40)

4" YELLOW

RCO' 'soy
- OLAcKRED

- Fv,F1,7 0014 (.7%zV.
YELLOW 13 -

TERMINAL BLOCK

VOLUME CONTROL FULL ON

R4

-75000
OHM

ecALK
No Z Au044,
/1-A

RED I

$ L4011- CEO Lh

GREEN

R4

SLACK-Vt.-CLOW

1.3LACk -VTLIVW

Sway...N

INo

5 PEAK -/

t. A leov. C- (.77# l'ry
HOT -1711.1 A- Gr'40)

C1- -16V,V GND)
NODEL 3010 PLUG-IN CONNECTOR

TUBE IN ANALYZER

Type Position Fil. Plate Control Screen Normal Grid

of of Volts Volts Grid Grid Plate Test

Tube Tube Volts Volts M.A. M.A.

224 1-R.F. 1.9 145 5.8 103

224 2-R.F. 1.9 110 .3 55

224 Detector 1.9 32 .4 12

227 1-A.F. 1.9 20 .2 ---

112-A 2-A.F. 3.9 170 .4

3 5.4

2.2 .2

.3 .32

.25 -2,

9. 15.5

Note: These are average readings and will, therefore, vary some-
what with different set analyzers and with different battery
voltages.

5.G

CG

224

H

22.7

G

/12A
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X F
Am,t1,044

CAVA6vIese Our.",

c_

100000
000071
0.'

0

101
:afar

51991_
.001

-/ 0.00

-I
-1

UNITED MOTORS SERVICE CORP.
MODEL 2035 AUTO SET

'16 OJC..
M7 0/V.Der.

85 Cn1C4,77- For C/fifffif
51.04,Jetii- N.. 30764F

TO Of

93

'39
z. F.

D

c
TLTTJ
85

BS
1.1107
AVG

IF-

Al441r±.1.(3" 71-6'

98 7-b
00,001

L-4 7.14

89

Set "test oscillator" to 262 kilocycles. Some oscillators
are not equipped with'a frequency of 262 K.C. but do have a
frequency of 130 K.C. In this case, the second harmonic of
130 K.C., namely 260 K.C., may be used.

Connect the output leads of the test oscillator to the grid
of the 1st Detector tube and to ground (frame of the chassis)
Leave grid cap in place.

Turn the tuning condenser rotor to minimum capacity (rotor
plates out of stator places).

Adjust I. F. Trimmers

Tube

VOLTAGE CHART

Screen Plate Heater
Contact Contact Contact

#1 #2 #3

236 RF 80 170 0

236 OSC 80 170 0

239 IF 80 170 0

85 DET * 0 160 0

A-89 AF 170 170 6

B-89 AF 170 170 0

Speaker- 170 0 0

S.G

K

36 g 38

Heater,
Contact

Suppressor
Cathode Grid
Contact Contact

#4 #5 #6

6 2.4
6 5.5
6 2.4
6 10.5 0.15**
0 20.5 20.5
6 20.5 20.5
6 0

Socket * #1 Terminal on type 85 tube connects to A.Y.C. plate
-* #6 Terminal on type 85 tube connects to detector plate

o.P

K

C G

85

G2 G3
CG

89
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SG SUP

UNITED MOTORS SERVICE CORP.
MODEL 4037

Ps"
PP

H H

78
#1

Tube Screen

6F4
#2
Plate

78 R.F.

6F7 (Det
(Osc.

58

58

180

180

78 I.F.

75 (2nd Det.
(AVC

58

0

180

90

OP DO
,CG

V:

75 .41

G

#3 #4 #5 #6 #7
Fil Fil Cathode Grid Triode Plate

2.37 0 2.3

0 7 2.3

7 0 2.3

0 7 1.2

-.8

2.3

0

80

41 A.F. 180 180 7 0 16 0

All chasis having a Serial number below Serial #1349259 have a
500,000 ohm resistor connected between the screen (#2) of the
78 I.F. tube and the cathode (#5) of the 75 tube.

All chassis having a serial number above #1349259 have a 1,500,000
ohm resistor between the B plus terminal of the diode coil (2nd
I.F.) and the cathode (#5) of the 75 tube.
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T-4

UNITED MOTORS SERVICE CORP.

T-1

I I I I

.M II

MODEL 4038

A-,

Model 4038 .

L -t

0 
R- 6

F-5

-4

06 04

-.r Fe -8

R-

5-,oe
S00,000

C-/ ti

0

35;000

cos
R-0-15

00

T-8

'00

T-7

c- -04
41-0/+0-

PS T
G SUP

PP

H

PG

ir"eA".

D.L. Dy

78 6F7 85

#1 #2 #3 #4 #5 #6
Tube Sc.reen Plate Fil. F11. Cathode Cond.

78 85 210 5.9 0 3.2 3.2
6F7 85 210 0 5.9 3.2 0 90
78 85 210 5.9 0 3.2 3.2
85 0 85 0 5.9 8.0 0
41 210 205 5.9 0 16 0
41 210 205 5.9 0 16 0

The I.F. stages should be peaked at 262 K.C. Peak the
I.F. trimmer, which is in the I.F. coil can having only one
adjusting screw, first.

Chassis pick-up may occur if the receiver is mounted on a car
which has the ignition coil in the cowl compartment. This
chassis pick-up can, in most cases, be traced to the speaker
cable. Some of the first speakers have speaker cables which
do not have shield pig -tails on the plug end of the cable.
These cables have a bare copper lead soldered to the shield
and to a filament prong of the plug. Make sure that the
shield is soldered to the bare lead at a point as close to
the plug prong as possible.

0

K

41

#7
Triode Plate
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Tube
----

#1

6F7 72.5
78 100
75 0
43 100
25Z5 80

UNITED MOTORS SERVICE CORP.
MODEL 4048

#2

100
100
55
90
-18

#3 #4

-18 -18
-18 -18
-18 -18
-18 -18
-18 -18

#5 #6 #7

4.8 0 62.5
4.7 4.7

.6 0
0 1.0 on 12.5V scale

-18 100

R-

0

4T.,:grn.11

NIN-ci '

:Q...61(co
66 66

z kZ4;

otz-0')O-
66664/6.,66

R-4

R-5-

Is-

U

0

0

...ow LI,

U

.,,,,,inin")

)11-kliollionti

111L-4PII;*W446.
7 oQ0 a oat')°.ctICII.2"42,::!..

'I.S",..".0.1.0. ..' ° " 'Si (4 . . /e% 04 -9 :

il-i ft -a.. .

0Ic,vvr 0

LI

N
to

to
N

a
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C-'

211

UNITED MOTORS SERVICE CORP.
MODELS 4049-4050 32 V. DC. SETS

6 B7

4

0a

78

ea.

0

"
L- I

Models 4049

Flo

-40Y0

001 0

0000, T

VOLTAGE CHART

From To
#1 #2 #3 #4 #5 #6 #F

Tube Screen Plate Fil. Fil. Cathode Grid

78 R.F. 125 125 6.3
78 1st Det. 125 125 6.3
37 Osc. 90 6.3
6B7 I.F.-2nd Det.125 155 6.3
75 A.F. 80 6.3
43 Output 155 150 25.

3.0 3.0
6.5 6.5
6.5
8.0 8.0
1.5
2.0

a

NOTE: All readings are taken from indicated tube socket prong to
frame except filament voltages. Volume control on full. Supply
voltage at 32 volts. Any increase or decrease in the power suppl)
will vary these readings proportionately.

1. Connect the oscillator to the grid cap of the 1st Detetctor
(78 tube).

2. Set the Oscillator for 181.5 K.C.

116 SLIP

78

K

K

37
S.G.DP DP

H

C

6B7
DP

H

3. Peak the I.F. trimmer condensers, peaking the secondary of
the second I.F. coil first and working forward to the primary
of the first I.F. coil.

75

Do NOT connect the chassis of the receiver to the chassis of the
vibrator as they are 32 volts apart electrically. Connecting
the two chassis together will cause the fuses to blow.

ac G

43

K
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RI

Cr,

UNITED MOTORS SERVICE CORP.
MODEL 4051 - 32 V SET

MODEL 40.'7

Cry

ts c

Rif

R13

45 ft 0

C Is

-14
43

.J

13

R14

C

091147  
Ro - 4440 Osbor 14.- . els Ifni
Rs- No OM 13-7: 0114 ii: ..rt gAg Cif- .1 lIFO
Rs-Aroso 0 f 1044s ::01zo CO- . / MID4-0-: 4_0e 74.40.

Cif -.01frOiZ0,,
- 7bd. Cam.. CIS- 7.5 Plf0

It 6-160 Oilror II; 174pdatt cop- . I Pir)
R7-1.4 co oil - .1 14,0
Riwgme 0001$ - 45 "WO C2$ - /2 MFD
gq.40000 OW Of- DIMPO C22- .25 P1F 0
R*44mitg00 -. 001011rD. C29 - /2 /VD
MINPV0c0000 OW- .03 MR). -.I P4F0

1: 1 17,7p) c25-.' ti"U- 14 PP
C27 ./ fiteD

Tube #1 #2 #3 #4 #5 #6
Filament S,G. SUP.

78 135 135 6.4 5.0 5.0
78 135 154 6.4 35.0 0 H H

C G
78
77

135
50

154
77

6.4
6.4

5.0
5.5

5.0
5.5 77 &78

43 154 148 25.0 22.5

5G G

4-3

The Intermediate frequency for the Model 4049 and 4050 is 181.5 K.C.

1. Connect the oscillator to the grid cap of the 1st Detector
(78 tube).

2. Set the Oscillator for 181.5 K.C.

3. Peak the I.F. trimmer condensers, peaking the secondary of
the second I.F. coil first and working forward to the primary
of the first I.F. coil.

Do NOT connect the chassis of the receiver to the chassis of the
vibrator as they are 32 volts apart electrically. Connecting
the two chassis together will cause the fuses to blow.
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/.t1F

UNITED MOTORS SERVICE CORP.
MODEL 36441 CHEVROLET

70 "Pet -arc p-

as

FB

1.±21
LIE _Ts_ _I;

Chtro/er Radio
36444/

Circuit D"Kgrarn

A-45,\

A-4

A. F
499 PwrA-A.d/

t.t 4t

IDwLY

T7
ArGe

4. II.;.

Screen Plate Heater Heater
Contact Contact Contact Contact

#1 #2 #3 #4

Tee if

IT t .09

Sup SG

Cathode Grid
P K

Contact Contact
GG

#5 #6 36 39

236 RF
236 OSC
239 IF
85 DET.

A-89 AF
B-89 AF
Rectifier

100
100
100
2 Det.
175
175

175
150
175
165
175
175 0

0

0

0

6

0

0

6

6

0

6

6

2.5
7.5
2.5

10.5
19.5
19.5

190.0

0-A.V.C.
19.5
19.5

Ground the antenna terminal to the frame of the chassis.

Connect the output leads of the test oscillator to the grid
cap of the first 236 tube and to ground (frame of chassis)
Leave grid cap in place.

Set the test oscillator at 262 K.C. If the -test oscillator
does not have 262 K.C. available, use the 130 K.C. setting
which gives a second harmonic of 260 K.C. that may be used
as a substitute for 262 K:C.

DP DP
,CG

P K

85
0 G3

CG

89

K

84oRGZ4

NOTE: In order to obtain a true peak when trimming all circuits,
the A.V.C. must not function as it will tend to flatten the peaks
as indicated by the output meter.
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UNITED MOTORS SERVICE CORP.
MODELS B -O -P- 4036

4
Meet. f per

7E, '

IF

o jc1;ALIA.;;;

_T4. 7.14:41j

Tube

Screen
Contact

#1

Plate
Contact

#2

236 RF 85 165

236 Osc. 85 165

239 IF 85 165

85 Det. 0-A.V.C. 125

A-89 AF 165 160

B-89 AF 165 160

21 Rect. 3.5 3.5

S

36 & 39

83
R.di A VC Audis Am',

c t.

33

0_1
/t.A p

-- -

Suppresser
Heater Heater Cathode Gnd.
Contact Contact Contact Contact

#6#3 #4 #5

0 6.0 2.1

0 6.0 6.0

0 6.0 2.1

0 6.0 7.5

6.0 0 30.0

0 6.0 30.0

0 6.0 180

DP lip G2 G3
CO.

P x P K

H Pt

C.

85 89 84

.2 Det.

30.0

30.0
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U. S. RADIO & TEL. CORP.
MODEL 28 - 28A & 29

The detector plate voltage as shown in the
chart is lower than the actual voltage but is

0
t--

p the reading obtained with a 1000 ohm per volt
N c0 meter of 250 volts range. The grid voltage of

,x ,.,.

the 227 first audio tube cannot be satisfactorily

-11-v\AN

s_1.131_9-S1.2-

1511611)

<

1 read with an ordinary voltmeter because of

(5 ,-,,
I

I

the 500,000 ohm resistor in the grid circuit.
1

I

\__1 .__ _ /7- However the grid voltage is the same as the
I `r.-\----/ cathode voltage which can be read across the
Itb

I
I

oI I ctl ------1 2500 ohm resistor.
44 NII l

tq I L ----I I-

The screen current, plate and grid test milli -
I L_ _ 0 c,

-,-
i
-1

I amps will vary considerably with the tubes used
.4 I I-- --,-6-K-15-) .Z.,1 k and lower or higher readings than the figures
- ' I

I ,44I Lo as shown in the voltage chart do not necessarily
L____ _1 411 qsti.mean that the tubes or chassis are defective.
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L-/
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r3

U. S. RADIO & TEL. CORP.
MODEL 1006 & 1007 CLASS B

1-3 I Z-4

5,f

X

50, 50-' /

;579/ 
1-8

53O

x

70- -.9

55 55,,

b

C-,

o

5.G sub'.

58

.25
0-2

[-7 14 2-3 Z

0/7-' =Zg .02
C-27 C -/S

46-
.0456 46 z-.0

/7
4 X615

s.,-`°. .00
lj V - CI.

SOH^ 11
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Z00 5

46'
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,e7

56 4," .00/
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.7-/0 7/7, .30/1".
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y o _
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A 1'14 re-ri-.27C-241111Y4157-'31
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500-.7> rAz
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1F. 2.62. KG

No. 1007 CHASSIS -VOLTAGES AT SOCKETS -LINE VOLTAGE 115
VOLUME CONTROL AT MAXIMUM

Control
Type Position "A" "B" Grid Screen Screen Cathode Plate Grid

of of Function Volts Volts "C" Volts Current VoltsCurrent Test
Tube Tube Volts MA MA MA

58 1 R.F. 2.35 125 .3(" 125 1.3 5.0 5.6 9.6
58 2 1st Det 2.35 115 5.0t'' 115 .6 10.0 2.9 3.5
58 3 I.F. 2.35 125 .3(1j 125 1.3 5.0 5.6 9.6
56 4 2nd Det. 2.30 170 12.0 12.0 .6 .6
46 5 Driver 2.25 215 18.0'"' 18.0 21.0
36 6 Osc. 2.30 130 7-15'1' 0"1 3.7 3.8
56 7 AVC 2.25 60''' 2.0'"' 85.0 . 0 0

16 8 Class B 2.25 310 0 6.0") 13.0
46 9 Class B 2.25- 310 0 6.0") 13.0

280 10 Rect. 4.2 41
Per Plate

(I) Actual Voltage measured across 31(1 ohm biasing. resistor -5 0 Volts.
(2) Actual Voltage measured across 3,000 ohm bias resistor -10 Volts.
(3) Read with Volume Control at minimum.
(4) Varies as shown with frequency. Actual voltage measured across 500,000 ohm bias resistor -15 to 35. Volts.
(5) Actual Voltage measured across 30,000 ohm voltage divider resistor -92 Volts
(6) Actual Voltage measured across 7,000 ohm voltage divider resistor -22 Volts.
(7) Plate current at no signal.
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U. S. RADIO & TEL. CORP.

. MODEL 3070 & 1009 CHASSIS

L-4

-)

5,

cz

NWT,
ae c
O \ $I C-0 Sir

SWIM.
eVg

eoi,e4

No. 1009 CHASSIS-VOLTAGES AT SOCKETS

LINE VOLTAGE 115-VOLUME CONTROL

Type
of

Tube

Position
' of
Tube

Function Filament
Voltage

Plate
Voltage

Plate
Current

MA

Screen
Grid

Voltage

Screen
Grid

Current
M A

Grid
Bias

Voltage
Cathode
Voltage

58 1 R. F. 2.4 280 4.0 86 1.0 3.0"1 0

58 2 1st Det 2.4 280 5.4 86 1.0 3.0(3, 0

58 3 I. F. 2.4 280 4.0 86 1.0 3.00, 0

56- 4 2nd Det 2.4 0 0 - - 0 0

56 5 1st Andio 2.4 245 11.0 - - 4.0") 0

56 6 Osc 2.4 120 3.4-3.6(3) - - 8-14", 58

56
46

7
8

AVC
Power

2.4
2.4

0
275

0
17.0

-- -- 18(4,
36

5401

46 9 Power 2.4 275 17.0 - - 36

$O 10 Rect. 5.0 44 Per
Plate

Aligning Intermediate Condensers-It is es-
sential that the I. F. stages be correctly tuned
for maximum deflection upon the output meter
before the R. F. and oscillator circuits can be
aligned.

Remove the 56 oscillator tube and connect
the signal lead from the signal generator to
the control grid contact of the first detector
tube. The ground lead from the signal gener-
ator is connected to the ground post on the
rear of the chassis. Place the signal generator
in operation at 262 K. C. and attenuate its out-

put until as low a signal as will give satisfac-
tory deflection on the output meter is obtained.
The manual volume control should be set at
maximum during alignment.

Then adjust the four intermediate condens-
er screws until maximum output is indicated
on the output meter after all four screws have
been adjusted the first time go over them again
and check the setting for maximum output.
The intermediate condenser screws ire acces-
sible from beneath the chassis and protrude
through the porcelain bases of the I. F. Trans-
formers.
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/ 34
R.F

WELLS GARDNER & CO.
MODEL 00A

/34

V

34

I.F 1n1'75 K.C.

T4
30

5CC.I7C7.

,v12.gr.-

met

R

L,

0
16T.3 A.F

Cu

R,

Note: Circuit elements
enclosed in dotted cir-
cles do not exist as dis-
tinct units but occur as
a result of the mutual
position of other cir-
cuit elements or their
parts.

F F

34

0
03C..3

O

1kyvv.,

0

Ril

golZFbuc

7maows

T7

10 Af3 REGULATO2 TUBE

F

30

6/32SLOSSMlif

r5r7i15-6""MT1

( f
At C-16.511 15+90v. A- C+ B- 11,18St 04.0% Cr KAN

Voltages at Sockets
Antenna Shorted to Ground

Batteries Up to Rated Voltages. See Fig. 1

Voltages Read From Negative Filament Terminal

Type
of

Tube
F,,,,,,i,,,,, Across

Filament

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.

34 R.F. 2.0 135 65 3.0(1) 2.6

34 1st Det. 2.0 135 65 4.5(1) 2.5

30 Osc. 2.0 90 2-4(2)

4.5(1)

3.3

34 I.F. 2.0 135 90 3.0

30 2nd Det. 2.0

30 1st Audio 2.0 90 9.0(3) .45

30 2nd Audio 2.0 130 9.0(4) 3.4

30 Output 2.0 135 10.5 2.5

(1) Computed figure -cannot be read because of high resistance
circuit.

(2) Varies with frequency setting.
(3) Volume Control at minimum.
(4) As read at battery.

30 OUTPUT 30

'k 0090004000000,

/S\
AALAI

CONDENSERS

CE

Part No. Code Capacity Voltage Type
P-80864 Cl .10 mfd. 200 V. Tubular
P-80862 C2 .050 mfd. 200 V. Tubular -
P-80862 C3 .060 mfd. 200 V. Tubular
P-80919 C4 .00025 mfd. 600 V. Moulded
P-80919 C6 .00025 mfd. 600 V. Moulded
P-80862 °C6 .050 mid. 200 V. Tubular
P-80968 C7 4.00 mfd. 150 V. Electrolytic_
P-80862 C8 .050 mfd. 200 V. Tubular
P-80940 C9 .02 mfd. 400 V. Tubular
P-80981 C10 .01 mfd. 400 V. Tubular .

P-80888 C11 .25 mfd. 200 V. Tubular
P-80888 C12 .25 mfd. 200 V. Tubular ..
P-80980 Three Gang Variable Condenser

RESISTORS

Part No. Code Resistance Type
P -A95504 RI .5 megohm Carbon
P -A94105 R2 1.0 megohro Carbon
P -A95353 R3 35,000 ohms Carbon
P -A94.204 R4 200,000 ohms Carbon
P -A95104 R5 100,000 ohms Carbon
P- 96009 R6 1 megohm Volume Control
P -A94105 R7 1 megohm Carbon
P -A95104 R8 100.000 ohms Carbon
P- 97005 R9 150,000 ohms Tone Control
P -A94153 RIO 15,000 ohms Carbon
P -A94405 R11 4 megohms Carbon
P -A9153 R12 15,000 ohms Carbon
P -A95504 R13 .5 megohm Carbon
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I0 K

SOTCh

S.G

Pi

H

CY

4

4$4-W1.\-

WELLS GARDNER & CO.

MODEL 00E3
,Tizzocr

/ SO is; -#MR
2.4114MP

I.F. 175 K.C.

Ci

Ir-

Ts

e= C/4

CieCOT EZEPeNT.5 CVC40542 IN DOTTED aeCLE5 4.70 NOT EX/5T 45 0/57iNCT C/N/7-5, BUT
OCCUe 45 A i?C5ULT OF THE MUTUAL F4051770N OF OrHCe C/eCUIT ELEMENTS oe Pa/erg.

58

SUP

p

H

G

56

K

P 0

45

F

8o

Voltages at Sockets
Line Voltage, 115

Antenna Shorted to Ground

Type
of

Tube
Function

Across
Filament

orHeater

Plate
to

Cathode

Screen
to

Cathode

93

Control
Grid

to
Cathode

3 (1)

11 (2)

Normal
Plate
M' A'

6.4

1.7

2.8

6.4

58 R.F. 2.3 93

58 1st Det. 2.3 85 85

56 Osc. 2.3 96 2 (3)

3 0)58 1st I.F. 2.3 93 93

58 2nd I.F. 2.3 315 93 3' 6.6

56 2nd Det. 2.3 0 0 0

56 A.F. Amp. a3

2.4

170 8 (4) 4.4

45 Power Amp. 255 50 32.

80 Rectifier 4.7 850 Volts A. C.
plate to plate

55
per plate.

'I) Read across RI
(2) Read across R7
(S) Subject to variation
(4) Read across RI!

2" Per

44"

I 4,4 4144,41 4 4,4 I

10411,16oTio,I,
AVE!
45

000 HO
rg

104000000
-15A'Akie

RESISTORS

Part No. Code Resistance Type
P -A93141 RI 140 ohms Carbon
P - A95204 R2 200.000 ohms Carbon
P- A95105 R3 1.0 megohm Carbon
P- A95205 R4 2.0 megohm Carbon
P - A94304 R5 . 300.000 ohms Carbon
P A95104 R6 100,000 ohms Carbon
P A94502 R7 5.000 ohms Carbon
P- A95504 R8 500.000 ohms Carbon
P-094303 R9 30.000 ohms Carbon
P- 96011 RIO 2 megohm Volume Control & Switch

R11 460 ohms
P. 98006 R12 6000 ohms Armoured wire wound

R13 780 ohms
P- 97009 R14 Tone Control

CAPACITORS

Part No. Code Capacity Voltage Type
P-80862 Cl 0.050 mfd. 200 V. Tubular ..
P-80974 C2 0.500 mid. 120 V. Tubular ..
P - 80862 CS 0.050 mfd. 200 V. Tubular .

P-80888 C4 0.250 mfd. 200 V. Tubular ..
P - 80862 C5 0.050 mfd. 200 V. Tubular .

P-80919 C6 0.00025 mid. 600 V. Moulded
P - 80887 C7 0.100 mid. 400 V. Tubular .

P-80997 CO 0.010 mfd. 600 V. Metal can
P-80888 C9 0.230 mfd. 200 V. Tubular
P -80985 CIO 0.150 mfd. 200 V. Tubular
P-80990 C11 16.0 mid. 450 V. Electrolytic

C12 8.0 mfd' 150 . 1 ElectrolyticP-81000 N.C13 2.0 mfd. 300
P.80863 C15 0.004 mfd. 600 V. Tubular
P-1965 C18 3rd I. F. Trimmer Condenser
P-50980 Three Gang Condenser

not 11#04

"161/0W 4C. eccr far if7 AIMIR
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WELLS GARDNER & CO.

MODEL OC SERIES

r d g 0G5/4^/ATES 3/-tcper AVAVE 41, Ae>.e06,DCAt.57 7/0^1.5 OP / 7 -CH

/1-1i..1..--#1/.1- 1-1-7f;r7A,bs

/
4Db /al, 6C06

110 VAC

JNITcn

NOT
C9 C /0 (.1.5E0 0/s/t..>"

C

'7/7 A? L.1" MODELS 7,4

Voltages at Sockets
LINE VOLTAGE - 115

ANTENNA SHORTED TO GROUND

Type
of

Tube
Functior

Across
Fila.

Or
Heater

Plate
to

Cath.

Screen
to

Cath.

Cath.
to

Ground

Normal
Plate
M. A.

6D6
6E06

76
6D6
6D6

R. F. 6.3 95 95 2.8 7.0

1st Det. 6.3 88 95 9.2 2.9

Osc. 6.3 110 -
95

- 5.0

1st I. F. 6.3 95 ' 2.8-7.0-
2nd I. F. 6.3 300 95 3.3 6.0

76
76
45--

2nd Det. 6.3 - - - -
1st Audio 6.3 160 - 9.0 4.0

Output 2.5 245 - 48.0 30.0 -
58.0

per plate80 Rectifier 5.0 890 V. A. C. pl. to pl.

Intermediate Frequency Adjustment
Set the signal generator for 456 K. C. Connect the an-

tenna lead of the signal generator to the grid of the 1st
detector through a .05 mfd. condenser. Turn the tuning
condenser rotor until the plates are completely out. The
ground lead from the signal generator goes ,to the ground
lead of thereceiver. The volume control should be at the
maximum position. Reduce the signal so that A. V. C. action
is not obtained.

Then adjust the five I. F. trimmer condensers until maxi -
Mum output is obtained. The adjusting screws for the 1st
and 2nd trimmer condensers are reached from the top of
the chassis and are in the round I. F. cans - See Fig. 2. The
openings to these trimmer condensers are covered over by
small cover plates which are held in position by screws.
Loosen these screws until the cover plates can he swung
around. CAUTION - Use an insulated screwdriver for ad-
justing trimmers to prevent short circuiting to ground. In
the 3rd I. F. coil, only the primary has a variable trimmer
condenser. This condenser is mounted on the hack panel of
the chassis as shown in Fig. 2 and the adjustment screw is
reached through a hole in the back panel.

S.G SUP

G D6

2 P.t.7.4/.1,7
GO

ers

17,10
00 0Q4 0 OLO 0 0,

4--;7600710 0 0 0 0 7;1

/?'eW

NOTE: C 00E; NOT
E.x/jr AS A .seowteere
LIN rr

76

SPGA KEN

45 80

c7)Izrafr., 

0v0 M.* 1 30:03.1r) oPten,WWW,e, INV AC

Agoo/tc. nisfice .r.cnik."Ev

0

BOTTOM OFCHA5515

05C.SMA
7721AV.EW

Air Craw ron-eR

sewre

rc;)
76eler.12

-Tube Arrangement & Location of Trimmers

Tot
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.16010IF

.050 MF a, 200V.
200V. c200000

54
OHMS

tar
60.

56 Sur)

sa

D.P

C

11P

55

K

at

WELLS GARDNER & CO.

MODELS 02A 4 02AA
- 7

"81
/ig /Der

6 M
ci 150VF 7

12::i:,FtikeiGmF 380
460 V. OHMSReCT.

('OTC cAe -
cu. r a-ce-nawrs
CNCLOSCP /N 00 TY-
CO C/12CL CS 00 AeOT

45445 RECr .-x/sr-4s oisrbvcrowrs
45 .L-1 Sur occua -45 Rcsucr

Or THE MUTUAL POSIT/On,
Or or,/ca ovcor eLf-

Cloor eleNT5 OR THE/R PARTS.

Ik8 MF boy

/sr ix

./ MEG

IMMI C. 56/fT AWC. eccr

(.260 MF
200 V.

T4

4000
091%.*
f

ale .4-35000 OHMS

45 82.

Voltages at Sockets
LINE VOLTAGE, 115

ANTENNA SHORTED TO GROUND

01
lobe

Function

Across
Mame,. t

or
Hcater

Plate
to

Cathode

Screen
8'

Catliode

Control
Grid

to
Cathode

Sup-
pressor
Grid to
Cathode

Normal
Plats
M. A.

58

58

R. F. 2.5 116 122 4.5(1) 7.5

2.21st Det. 2.5 112 112 13.0(2)

56 Osc. 2.5 122

405

0 5.0

58 1st I. F. 2.5 120 4.5(1) 13 8.0

58

56

56

.-t5

45

2nd I. F. 2.5 405 120 4.511) 13 8.0

A.V.C. Rect. 2.5 0 0

A.V.C.Ampl. 2.5 75(31

16015)

1 7.0 (4) 0

2nd Det. 2.5 13.0(6) 5

Power --
Bias Rect.

2 5 405 103 22

45

82

2.5 105 .5

Rectifier 2.5 1040 Vohs A C. Plate to Plate 52
per plate

(I)
(2)
(3)
(4)
(5)
(61

As read across RI s
As read across R17 and R14
As read across R15 wtih 1.000,000 ohm meter
As read across R16
Triode Plate to Cathode
Volume Control at Minimum

$6
EA*

.050 MFv. 2 No.er
4U0/0 AMP

8000o/
OHMS

3 MEG

01)......rr,
1

-%aec,40.

POWC47

-uusLuttimusasti,--Ta

ALL CONDENSERS =1.0 WATT
R-6 -.5' WATT. BALANCE OF
RESISTORS.*. 2 W.ATT

Set the signal generator for 175 K. C. Connect the
signal lead from the signal generator to the grid of the
1st detector tube through a .05 mfd. condenser. Turn the
tuning condenser rotor until the plates are completely
oat. The ground lead from the signal generator goes to
the ground lead of the receiver. Then adjust the 3rd
I. F. primary condenser for maximum output. The
adjusting screw for this condenser is reached from the
top of the sub -panel and will be seen in back of the
tuning condenser.

Next set the signal generator for a signal of exactly
1400 K. C. The antenna lead from the signal generator
is, in this instance, connected to the antenna lead of the
receiver. Set the dial pointer on the 1400 K. C. mark on
the dial scale and adjust the three trimmer condensers on
the gang tuning condenser for maximum output, adjust-
ing the oscillator trimmer first.

The tuning condensers are all adjusted at the factory
for the correct relative capacity between the oscillator
section and the other two sections. As a rule no adjust-
ment other than at 1400 K. C., as mentioned above, is
required
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.1/

WELLS GARDNER & CO.
MODEL. 06 AA

/ /8, ozr
Rt , 6C6

catafir ELEMENTS Etr,risi-D
DOTTED CIRCLES 00 NOT

EXIST 45 DISTINCT UNITS. BUT
OCCUR AS A RESULT Of THE
M5/77./AL AVS/T/ON 04 OTHER
CIRCUIT ELEMENTS OR THEIR

iaoRrs

HOY AC -DC

SWITCH

/.,4 AMR
606

/

Rio
-,/VS/L.

Ps

Cs

DEr
606 5.0 SUP

6C6 &61)6

5.6

p

43

K

25-Z5

Voltages at Sockets
Antenna lead connected to subpanel.-Volume Control at Maximum.

CAUTION -Do not put chassis on any grounded surface or let chassis touch any ground.

Use

A.G.
Line Voltage -115

High Resistance A.C. Meter, Rectifier Type,
for Heater Voltage Measurements

Tyre

T:ste
Function

6C6 1st Det.

6D6 I.F.

6D6 2nd Det.

43 Output

25Z5 Rect.

Across
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.

5.8 108

5.8

5.8

24.0

24.0

105

50

105

20(2) 40('-)

3.0

.3

95

105 ( 4 )

1251

108

(1) Subject to variation.
(2) As read with 1,000,000 ohm meter.

RESISTORS

17.0(2)

Part No. Code Resistance Type
R1 1 megohm (See P-1969 in Misc. list)

P -91019-D R2 14,500 ohms Volume Control
P-98004 R3 300 ohms Wire Wound
P -A95508 R4 50,000 ohms Carbon

R5 1 megohm (See P-1970 in Misc list)
P -A94403 R6 40,000 ohms Carbon
P -A95104 R7 100,000 ohms Carbon
P- 91064 R8 160 ohm Armoared Wire Wound
P -A95504 R9 500,000 ohms Carbon
P -A94204 R10 200.000 ohms Carbon
P -A94204 R11 200,000 ohms Carbon
"A" preceding the number signifies .2 watt
"B" preceding the number signifies .5 watt
"C" preceding the number signifies 1.0 watt

1.0 (1)

7.5

2.3

20.0

84.0
Total

)

(4)
Part No.

P-5150

P-80914
P-80999
P-80872
P-80898
P-80999
P-80888
P-1589

P -80944C

P-80888
P-80862
P -80954A
P-80862
P-80951

D.C.
Line Voltage -110

Use High Resistance D.C. Meter for Heater Voltage
Measurements

Across
Heater

5.6

Plate
to

Cathode

90

Screen
to

Cathode

47

Grid
to

Cathode

Normal
Plate

M. A.

,9(1)

5.6 86 86 2.4 6.0

5.6

23.0

23.0

17(2)

80

61(4)
71

34(2)

90

.2 2.0

14.0(3) 17.0

74.0
Total

Read across filter choke.
Readings from plate to two cathodes.

Code Capacity Voltage Type
Cl 500 mmfd. Wire
C2 35 mmfd. (See P-1969 in Misc. list)
C3 75 mmfd. (See P-1970 in Misc. list)
C4 .00% mfd. 600 V, Tubular
C5 .25 mfd. 140 V. Tubular
C6 .01 mfd. 400 V. Tubular
C7 .006 mfd. 600 V. Tubular
C8 .25 mfd. 140 V. Tubular
C9 .25 mfd. 200 V. Tubular
C10 450-950 mmfd. Trimmer Condenser

1C11 16. mfd. 150 V.1
{C12 12. mfd. 150 V. Electrolytic Block
1C13 4. mfd. 150 V.j
C14. .25 mfd. 200 V. Tubular
C15 .05 mfd. 200 V. Tubular
2 Gang Condenser
C16 .05 mfd. 200 V. Tubular
C17 10-80 mmfd. Antenna Trimmer

P."
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WELLS GARDNER & CO.

MODEL 05 BA

/S7 .re -7 ox
6 Ce,

cxecar ece,NENTS EN-
Ccofe-041/ Dorre0 C. C.4574
W NOT EX/Sr-0g 0/577NCT
ON/73 evrOccue 45 4
Afe5aLr OP rmemvra,41_

s/rvoNafforheRaec-
4vre-LemeNr.poemeze
/0-4427:9;

V

'WITCH

7.2

1, -4W,4?
606

Qio
Co

2No, ocr
606

127

01/7"Pl./r in C6

.5,.C.4here
1

Nf-

S.G SUP

P ()K

GCS t. GDG

S G 0

43

25 ZS

Voltages at Sockets
Antenna lead connected to subpanel.-Volume Control at Maximum.

CAUTION-Do not put chassis on any grounded surface or let chassis touch any ground.

A.C.
Line Voltage -115

Us` High Resistance A.C. Meter, Rectifier Type,
for Heater Voltage Measurements

D.C.
Line Voltage -110

Use High Resistance D.C. Meter for Heate Voltage
Measurements

Type
of

Tube
Function

Across
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.
Across
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.

6C6 1st Det. 5.8 108 108 12.0w 6 0," 5.6 90 90 10.0(10 4.00,

6D6 I.F. 5.8 105 105 3.0 7.5

2.3

5.6 86 86 2.4 6.0

6D6 2nd Det. 5.8

24,0

20(2) 40(2) .3 5.6 17(2) 34(2) .2 2.0

43 Output 95 108 20.0

84.0
Total

23.0 80 90 14.00) 17.0

25Z5 Rect. 24.0
1051(41
125J 23.0

604)
7(

74.0
Total

(1) Subject to variation.

12) As read with 1.000,000 ohm meter.

13) Read across filter choke.

14) Readings from plate to two cathodes.

43 PWR.

6C6 6 D6 6D6 2 25

L. OCT. R cr.
Fig. 1-Tube Arrangement
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/sract asc.
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32 & 34

720A -r?

WELLS GARDNER & CO.

MODEL 06A

MA
VOLTAGE
REGULATOR

1 ;

30

far'
34

ea
ea

04
CI
01
01
CO

09
0111
01
al
RI
04
Re
11
If
es
1.1

e 675
19

2422 Der or qua
C83f ,TO

,c,T4

EMI

40 AO
23009.4t
0.019 ;El
0.2 1 At
100 AAt
0.91 At
4000 ;of c 03401` 
4000 mkt c0. 9.0,4 (94 f)
0.010 pt
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Cole» .aot 201 Past 16.94111
900 ob.
6000 sir
2.0 se 9444
1.0 4914101
100,000 els
10,000 ohs

1.0 miek.
911444111 choir. 7.0 pe

tart 19111
1.94944 0911 ?Art 90.9100
049111ator 0011 949196109
141 1.9. Trump. Part 441091 a 0
499 1.9. trans. fart N110 '
1.11429at Trfoos.11499 IWO&

p

19

Voltages at Sockets
Volume Control at Maximum -Antenna Shorted to Ground

A-3 Volts, B-140 Volts
Voltages to Most Negative Point of Filament

Type
of

Tube
Function Across

Filament
Plate

to
Cathodc

Screen
to

Cathod,

Grid
to

Cathode

Normal
Plate
M. A.

32
1st Det.
& Osc. 2.0 139 70 5(2) 5

34 I.F. 2.2 139 70 2.5 6

34 2nd Det. 2.2 34(1) 40(1) 0 2.5

30 1st Audio 2.2 135 9(3) 3.0

19 Output 2.2 136 6 2.1
Total

(1) With 250,000 ohm meter.

(2) Subject to variation due to oscillatory current.
13) As read at "C" battery.

TA'

-6.0

OUTPUT

C
/9

1 tg LF

TUBE SP/CE PLUG
ARRANGEMENT

CONDENS P S

Part No. Code Capacity Voltage Type
P -80972 C2 .0023 mfd. 400 V. Tubular
P-50862 C3 mfd. 200 V. Tubular
P-80888 C4 .25 mid. 200 V. Tubular
P-80977 CS .0001 mid. 600 V. Moulded
P-80888 C6 .25 mfd. 200 V. Tubular
P-80970 J C7 .004 mfd. 400 V. Dual Tubular1 C8 .004 mfd. 400 V. J

P -80918 J C9 .01 mfd. 600 V. I. Dual Tubular1 C10 .01 mid. 600 V. J
P80862 Cii .05 mid. 200 V. Tubular
P-80968 C12 4.0 mfd. 150 V. Electrolytic
P-1442 600 K. C. Trimmer Cond.
P-80983 Gang Condenser
P.20711 Shield -for Two Gang Cond.

RESISTORS

Part No. Code Resistance Type

P- 96001 RI 63.000 ohm Volume Control
P A94901 R2 900 ohm Carbon Resistor
P A94652 R3 6,500 ohm Carbon
P -A94205 R4 2 megohm Carbon
P -A95105 R5 1 megohm Carbon
P -A94104 R6 100,000 ohm Carbon
P- A94403 R7 40.000 ohm Carbon
P. A95105 R8 1 megohm Carbon
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WELLS GARDNER & CO.

MODEL 07A SERIES
isvcr. 9i G.

6 C4( 73

0

606 / 74,

C
0

3

END. OCT.

37

4Q

V

eCCT.
80

ITS

0

Cs

C6

V
9

Part No. Code
CONDENSERS

Capacity Voltage Type
P-80862 CI .050 mfd. 200 V. Tubular

S.G SUP. SG G P P P-80864 C2 .10 mfd. 200 V. Tubular
K P P-80888 CS .25 mfd. 200 V. Tubular

P-80862 C4 .050 wild. 200 V. Tubular
P-80919 C5 250 mmfd. 600 V. Moulded

P-80862 t6 .050 mfd. 200 V. Tubular
P-80890 C7 .050 mfd. 400 V. Tubular

GCG & .6 D6 37 42 80 P-80930
P-80890

C8
C9

.25 mfd.

.050 mfd,.
4.00 V. Tubular
400 V. Tubular

P-80916 C10 8.0 mfd. 450 V. Electrolytic
P-80990 C11 16.0 mfd. 450 V. Electrolytic
P-80997 C12 .010 mfd. 600 V. Metal can
P-80919 C13 250 mmfd. 600 V. Moulded
P-80914 C14 .002 mfd. 600 V. Tubular
P-80914
P-80991

C15
Three

.002 mfd.
Gang Condenser

600 V. Tubular

RESISTORS
Part No. Code Resistance Type

P -A95105 RI. 1 megohm Carbon
P -A95503
P -A95154

R2
R3

50.000 ohm
150,000 ohm

Carbon
Carbon

P -A95205 R4 2 megohm Carbon
P -A95104 R5

R6
100,000 ohm
1 megohm

Carbon
Vol. Control & Switch

P -A95204 R7 200,000 ohm Carbon
P -A95204 R8

R9
200,000 ohm
150,000 ohm

Carbon
Tone Control

RIO
j

250 ohm )
P -A98002 R11

) R12
800 ohm

20,000 ohm C Armoured Wire Wound
R13 18,000 ohm 1

P -A93452 R14 4,500 ohm Carbon
P -A94201 R15 200 ohm Car ..n

Voltages at Sockets
Line Voltage - 115

Antenna Shorted to Ground

Type
of

Tube
Function

AcromFumn.,
HeOst

Plata
to

Cathode

Scream
to

Cathode

T Grid
to

Cathode

Normal
Mate
M. A.

6D6 R.F. 6.2 260 100 3.0(1) 8.0

6C6 lstDet. 6.2 255 96 12.0(2) 1.0

6D6 I.F. 6.2 260 100 3.0(2) 8.0

37 2nd Det. 6.2 0 0 0

37 Audio 6.2 60 4.6(1.) 0.9

42 Output 6.2 246 263 16.0(3) 33

80 Rect. 5.0 725 V. AC plate to plate 35
per plate

(1) Cathode to ground.

(2) Subject to variation with dial setting.
(3) As measured across RIO in Voltage divider.
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WELLS GARDNER & CO.
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Voltages at Sockets

INPUT 32 VOLTS-GROUND R.F. GRID

Tyre
of

Tube
FunctionFunction

Heater

Plate

Cathode

Screen
to

Cathode

GridNOrMili
to

Cathode
Plate
MA

'39 R.F. 6.4 190 90 3.00) 5.0

'36
1st Det.
& Osc. 6.4 170 86 6.5(2) .6

'39 I.F. 6.4 190 90 3.0"> 5.0

'36 2nd Det. 6.4 0 0 0 0

'39

'41

1st A.F. 6.4

6.4

70 90 1.75(1) 6.0

Output 180 185 14.0 18.0

(I) Cathode to Ground.

(2) Subject to Variation with dial setting.

39
AWE, ovrpur

ONCZ CO&

Ca

SOO se

175 K.C.

An open bypass condenser or open leads to the bypass
condensers are a common cause of oscillation. Check the
bypass condensers for capacity and the leads to them for
continuity of circuit. A quick way to check bypass con-
densers for opens is to take a good condenser with test
leads attached to the terminals and connect the new con-
denser across, the condenser in the chassis. Oscillation may
also be caused by poor connections to the chassis and by
poor tuning condenser ground contacts. It may also be
caused by shorted isolating resistors.

ANT.
ON CON7149L1

TONE

Station Selector

RA'

"ORM 40/-T

TT

S "vvr

vocumir
CONrat

OUTPUT

41

is, ,itic

ow-arr-ovach,
14441"...

To "B" Poweriiisar/ =MEW:
PC. ONLY --

Top view of chass-s showing tube arrangement.

O.
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Voltages at Sockets
LINE VOLTAGE - 115

ANTENNA SHORTED TO GROUND

Type
of

Tube
Function

Across
Fila.
"Heater

Plate
to

Cath,
Screen to
Cathode

Grid
to

Cath.

Normal
Plate
M. A.

6D6 R. F. 6.3 105 105 2.8 8.8

6D6 1st Detector 6.3 95 105 10.0 3.3

76

6D6

Oscillator 6.3 115 0.0

2.8

3.2

5.8>'>
7.7(2)

1st I. F. 6.3 260 105 8.8

6D6 2nd I. F. 6.3 260 105 7.2

76 2nd Detector 6.3

76 1st Audio 6.3 170
235

11.0 1.2

--42

42
Driver Stage 6.3 236 18 (3) 26.5

Output 6.3 350 350 38.0 21.0

80 Rectifier 4.6 435 35.5
Per plate

(1) Switch in Standard Wave poftion.
(2) Switch in Short Wave position (No Signal).
(3) Measured across resistor R19.

4Z
/WA'.

RESISTORS

Cif

Cr

Itt
"We.

List
Part No. Code Resistance Wattage Type Price

P-A93141ww R1 140 Ohm Wire Wound $0.15
P -A95204 R2 200,000 Ohm 0.2 Carbon .15
P -A95105 R3 1.0 Megohm 0.2 Carbon ..15
P -A94252 R4 2,500 Ohm 0.2 Carbon .15
P-A98401ww R5 400 Ohm 0.2 Wire Wound .15
P -A95205 R6 2.0 Megohm 0.2 Carbon .15
P -A95104 R7 100,000 Ohm 012 Carbon .16
P -A94804 R8 300,000 Ohm 0.2 Carbon .15
P- 96005 R9 2.0 Megohm Volume Control and Switch 1.25
P -E94403 R10 40,000 Ohm 3.0 Carbon .30
P -A95104 Rll 100,000 Ohm 0.2 Carbon _15

R12 4,000 Ohm 2.5
R13 390 Ohm 0.6 Armored Wire

P- 98038 R18 128 Ohm 2.6 1 Wound .80
R19 146 Ohm 3.0

P-895603 R14 60,000 Ohm 0.5 Carbon .16
P -A95603 R15 60,000 Ohm 0.2 Carbon .15
P- 97011 R16 150,000 Ohm Tone Control .16
P -A95203 R17 20,000 Ohm 0.2 Carbon .15
P- 98037 f R20 4%000 Ohm 4.01 Armored Wire

1R21 6,000 Ohm 2.0J Wound . .70

CONDENSERS List
Part No. Code Capacity Voltage Type Price

P-80919 CI 250 mmf 600V Moulded $0.16
P-2102 C2 3-40 mmf Short Wave Ant. Trimmer .15
P-81076 C3 0.06 mf 200V Tubular .20
P-81111 C4 0.25 mf 200V Tubular .26

P-81117 C5 0.26 mf 200V Tubular .26

?-81056 f C6 6.0 mf 150V}
1C24 2.0 mf 350V Dry Electrolytic 1:40

P-2102 C7 3-40 mmf Short Wave Inter. Trimmer .15
P-81076 C8 0.05 mf 200V Tubular .20
y-81076 C9 0.05 mf 200V Tubular .20

1P-2103 fC10 150-250 mmf Double (Part of 1st I. F.
)C11 150-250 mmf Trans. Trimmer) .60

P-2108 JC12 150-250 mmf Double (Part of 2nd I. F.
)C18 160-260 mmf Trans. Trimmer) .60

P-1685 C14 40-100 mmf 3rd I. F. Trans. Pri. Trimmer .35
P-81076 C15 0.05 mf 200V Tubular .20
P-81097 C16 0.10 mf 500V Tubular .30

C17 Integral Part cf 3rd I. F. Assein
P-81076 C18 0.05 mf 200V Tubular .20
P-81081 C19 35 mmf Wire Capacitor .15
P-2112 C20 300-500 mmf Osc. Std. W. Padding Cond .45
P-2102 C21 3-40 mmf Osc. Sho. W. Trimmer .15
P-81081 C22 35 mmf Wire Capacitor .15
P-81118 C23 0.10 mf 400V Tubular .30
P-81096 C25 0.25 mf 400V Tubular .40
P-81117 C26 25 mf 200V Tubular .25
P-81076 C27 0.05 mf 200V Tubular .20
P-81099 C28 0.15 mf 220V AC Tubular .50
P-81058 C29 16 int 450V Wet Electrolytic 1.75
P-82000 C30 30 mf 50V Dry Electrolytic 1.85
P -81039A C31 16 mf 400V Wet Electrolytic 1.50
P-1685 C32 40-100 mmf Ose. Sho. W. Padding Cond .45
P-80919 (233 250 mmf 600V Moulded .15
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Voltages at Sockets
Antenna lead connected to ground lead (not external ground). -Volume Control at Maximum.

CAUTION -Do not put chassis on any grounded surface or let chassis touch any ground.

A.C.
Line Voltage -115

Use High Resistance A.C. Meter, Rectifier Type,
for Heater Voltage Measurements

D.C.
Line Voltage -110

Use High Resistance D.C. Meter for Heater Voltage
Measurements

TycTu

Function
Across
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.
Across
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.
77 1st Det. Osc. 5.8 106 106 5.2

3.0(1)

.8 5.6 87 87 4.3 .6
78 I.F. 5.8 108 108 7.4 5.6 88 88 2.4(1) 6.0
77 2nd Det. 5.8 65(2) 104 6.0(2)

18.0(4)

.14 5.6 58(2) 82 5.000 .11
43 Output 24. 95 110 22.0 23.0 80 90 15.0(0 17.0

25Z5 Rect. 24.
1101(5)
155f

84.0
Total 23.0

5.0)(5)
6.01

74.0
Total

(1)
(2)
(8)
(4)
(5)

Cathode to Ground.
With 1,000,000 ohm meter -reading will be lower with
Cathode to ground -read with 100,000 ohm meter.
Read across filter choke.
Readings from plate to two cathodes with 250.000 ohm meter

CONDENSERS
Part No.

P -80821.B
P -80821.B
P -80905-A
P -80862-C
P -80872-B
P -80936-C
P-80914
P -80872-B
P-80898
P -80888-A
P -80888-A

P.80944

p_50878-0

lower resistance meter.

Code Capacity Voltage Type
C-1 .001 mfd. 600 V. Moulded Tube ArrangementC-2 .001 " 600 V. Moulded
C-3 .001 400 V. Tubular RESISTORSC-5 .05 ' 200 V. Tubular
C-6 .01 " 600 V. Tubular Part No. Code Resistance TypeC-7 4.0 80 V. Electrolytic P -A-90947 R-2 4,000 ohm CarbonC-8 .002 " 600 V. Tubular P -91019C R-4 300-10,000 ohm Vol. Contr. & Switch....C.9 .01 600 V. Tubular P -A-90941 R-5 50,000 ohm CarbonC-10 .006 " 600 V. Tubular P -A-90948 R-6 1 Megohm CarbonC-11 .25 Tubular P -A.90956 R-7 30,000 ohm CarbonC-12 .25 " 200 V. Tubular P -A-90954 R-8 250,000 ohm Carbon(C-13

IC -14
LC -15
C-16

4.0
13.0
7.0
4.0

"
"
"

150
150J
150 V.

Elec. Block

ElectroLvtic

P -A-90912 R-9
P-91064 R.10
P -A-91030 R-11

100,000 ohm
160 ohm
60.000 ohm

Carbon
Armored Wire Wound
Carbon

41111111111111ft wmummila
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Op the following chart are given the voltages at the
sockets with all tubes in and the set in operating condition.
The antenna should be disconnected.

The voltages can be read with the chassis in the box,
by means of an analyzer plug.

If the chassis unit is taken out of the box all of the
socket terminals can easily be reached under the chassis
with test prods.

If the chassis is taken out, the power unit must also he
taken out. Connect a jumper from chassis base to the
metal wall of unit to complete the ground circuit.

Connect the Hot side of battery to the battery cable oi4.
the chassis and the ground side of the battery to the meta
chassis base.

The reading at the battery should be 6 volts with the
set operating.

VOLTAGES AT SOCKETS
Antenna Disconnected -Battery 6 Volts Under Load

Type
of

Tube
Function Across

Heater

Plate
to

Cath.

Screen
to

Cath.

Cath.
to

Ground

Normal
Plate
M.A.

78 R. F. 5.7 220 100 3.5 5.0

77
1st Det.
and Osc. 5.7 220 100 8.0 (1) 1.1 (1)

78 I. F. 5.7 220 100 3.5 5.0

75 2nd Det. 5.7 140 (2) 1.0 0.3

41 Output 5.7 200 210 15.5 18.0

84 Rect. 5.7 20.
per plate

(1) Subject to variation.
(2) Triode Plate to Cathode -as read with 1,000,000 ohm meter.

P -8102I

A

2.3 Der siie
75
AL/010

M HEAFTERS
4t

0
104 ,--}z./arir r

...

1 70
SNITCH

530

Ti SIZAKER

Gi

"-/El_ 0

VOICEGo,

Part No. Code Resistance Wattage Type.
P-98009 R1 260 ohm. 0.5 Wire -Wound ...... ....
P -A95105 R2 1 megohm 0.2 Carbon ...___...._ ......... _ .....
P -A95205 R3 2 megohm 0.2 Carbon (In 2nd I.F.)
P -A95204 R4 200,000 ohm 0.2 Carbon
P-96015 R5 250,000 ohm Volume Control & Switch__
P -A94602 R6 6,000 ohms 0.2 , Carbon
P -A95104 R7 100,000 ohm 0.2 Carbon (In 2nd I.F.)
P -A95105 R8 1 megohm 0.2 Carbon (In 2nd I.F.)
P -A94254 R9 250,000 ohm 0.2 Carbon
P -A94254 R10o. 250,000 ohm 0.2 Carbon
P-98010 R11 800 olun 0.5 Wire -Wound
P-97012 R12 150.000 ohm Tone Control
P -A94402 R13 4,000 ohm 0.2 Carbon
P -B95203 R14 20,000 ohm 0.5 Carbon
P -B95153 RI5 15,000 ohm 0.5 Carbon

CONDENSERS - IN CHASSIS
Part No. Code Capacity
P-81009 Cl 0.050 mfd.
P-80919 C4 0.00025 mfd.
P-80862 CS 0.050 mfd.
P-80919 C7 0.00025 mfd.
P-81025 C11 0.020 mfd.
P-80821 C12 0.001 mfd.

81024 C20 0.500 mfd.
P-81026
P-1539 C21 600 K.C.

.1

C2 0.500 mfd.
C3 0.050 mfd.
C8 0.050 mfd.P-81022 C10 0.003 mfd.
C13 0.500 mfd.
C14 0.100 mfd.
C6 12.00 mid.
C9 12.00 mfd.

Voltage Type
200 V. Tubular
600 V. Moulded (In 2nd I.F.)
200 V. Tubular
600 V. Moulded (In 2nd I.F.)
600 V. Tubular
600 V. Moulded
120 V. Tubular

Three Gang Condenser
Trimmer Condenser

200 V.
200 V.
300 V. Condense' Block600 V.
300 V.
200 V.

25 V.
25 V. Electrolytic Block

o'o 

\ V I.. .

/
o

: y
()§1 

..
g;bia41

AraMfa".1/4271&
WE nsuogr
kraedrrte-T3

/oz. cuoter
r(fatC4 -A

2?).

N. 41

isawi4Lr-1 -
1 ZJet1

-Location of Tubes.
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Voltages at Sockets
ANTENNA SHORTED TO GROUND

Type
of

Tube Function
Fila-
ment
Volt.

Plate to
Neg.

Filament

Screen
to Neg.

Filamen.Filamen

Grid
to Neg.

Normal
Plate
M. A.

34 1st Detector 2.0 135 55 3.0 ay. 1.90

30 Oscillator 2.0 75 0.0 3.70

34 I. F. 2.0 135 70 3.0 ay. 3.00

30 2nd Detector" 2.0 2

34 1st A. F. 2.0 140 65 4.0 2.30

30 2nd A. F. 2.0 135

137

8.0 3.10

19 Output 2.0 6.0 1.00
Per plate

All of the D.C. voltage readings as shown on the chart
are read with a 1000 ohm per volt meter. As high a
range as possible slwuld be used. In general, the higher
the resistance of the meter, the more accurate the
reading will be.

The voltage chart gives the voltages with all tubes in,
the speaker connected and the set in operating condi-

-11.4 4412/CATEJ IOLE1 Of 4 I. t r J-W/TC/1.

CONDENSERS

part No. Code Capacity Voltage Type
List

Price
P-80862 CI 0.060 Mf. 200V Tubular 80.16
P-80862 C2 0.050 Mf. 200V Tubular .15
P-80862 Ca 0.050 Mf. 200V Tubular .15
P-80864 C4 0.100 Mf. 200V Tubular .20
P-81801 C5 35 Mmf. Cap. Part of Osc. Coil Assem .15
P-80888 C6 0.250 Mt. 200V Tubular .25
P-80862 C7 0.060 Mf. 200V Tubular .15
P40988 C8 1.600 Mt. 140V Tubular .85
P -I965 C9 70-140 Mmf. Trimmer .36
P-$1800 C10 60 Mmf. Cap. Part of 2nd I.F. Coil As .16
P-80981 C11 0.010 Mf. 400V Tubular .20
P-80888 C12 0.260 Mf. 200V Tubular .25
P-80945 C13 500 Mmf. Moulded .15
P-80862 C14 0.050 Mf. Tubular .15
P-80888 C15 0.250 Mf 200V Tubular .26

1C16 16.00 Mf.1P-81014 Electrolytic Block 2.56
IC17 16.00 Mf.J.

P-80914 C22 0.002 Mf. 600V Tubular .20
P-80914 C23 0.002 Mt. 600V Tubular .20
P-81812 C24 200 Cap. Part of Ant. Assem .16
P41807 C25 70 Mmf. Cap. Part of 1st I.F. Coil As .16
P-81805 C26 46 Mmf. Cap. Part of 1st I.F. Coil As .15
P-81016 Three Gang Condenser.. 3.56

RESISTORS

List
Part No. Code Resistance Wattage Typo. Price

P -A96104 RI 100,000 Ohm .2 Carbon $0.15
P -A98803 R2 30,000 Ohm .2 Carbon .20
P -A95104 R3 100,000 Ohm .2 Carbon .15

P -A98602 R4 6,000 Ohm .2 Carbon .20
P -B93902 R5 9,000 Ohm .6 Carbon .20
P -A95505 R6 6 Megohm .2 Carbon .15
P- 96012 R7 1 Megohm Volume Control .75

P -A95505 R8 6 Megohm .2 Carbon .15
P -A94603 R9 60,000 Ohm .2 Carbon .15

P -A95104 RIO 100.000 Ohm .2 Carbon .15
P -A95104 R11 100,000 Ohm .2 Carbon .15
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Voltages at Sockets
Antenna Shorted to Ground

Batteries Up to Rated Voltages. See Fig. 1
Voltages Read from Negative Filament Terminal

Type
of Function

Tube

Across
File-
meet

Plate
to Gnd.

Control
Grid to
Liround

Screen
to Gnd.

Normal
PlateAL A.

34 R. F.2.0 135

135

4.5(1) 80 2.8

34 1st Det. 2.0 4.5(1)

4.5(1)

80 3.0

30 Osc. 2.0

2.0

2.0

2.0

2.0

80 2.8

2.8

2.8

34 1st I. F. 135

135

80

34 2nd I. F. 4.5 80

30 2nd Det.

0.35

3.0

1st Audio 95

135

9.0(2)

9.0(3)

_30

30 2nd Audio 2.0

19 Output 2.0 135 6.0 1.3

(1) Computed figure -cannot be read because of high resistance cir.
(2) Volume Control at minimum.
(3) As read at battery.

 a eat Cs, /10. C-

erre

c-ari C-,

C-6

RESISTORS List
Part No. Code Resistance Wattage Type Price

P -A95305 R1 3 Megohm .2 Carbon $0.10
P -A95305 R2 3 Megohm - .2 Carbon .10
P -A94805 R8 /4 Megohm .2 Carbon .15
P -A94304 R4 300,000 Ohm .2 Carbon .15
P -A95104 R5 100,000 Ohm .2 Carbon .15
P- 96016 R6 2 Megohm Volume Control .80
P -A94104 R7 100,000 Ohm ..2 Carbon .15
P- 97013 R8 45.000 Ohm Tone Control .75
P -A94105 R9 1 Megohm .2 Carbon .15
P -A94104 R10 100,000 Ohm .2 Carbon .15
P -A95102 R11 1,000 Ohm .2 Carbon .10
P -A95153 R12 15,000 Ohm .2 Carbon .15
P -B94652 R13 6,500 Ohm .2 Carbon .15
P- 97011 150.000 Ohm Tone Control .75
P -A95603 60.000 Ohm .2 Carbon .15

Tnese parts were used on first models only -see article on
"Changes in Early Models."

CONDENSERS List
Part No. Code Capacity Voltage Type Price
P-80919 Cl 250 mmf. Moulded 30.20
P- 2102 C2 3-40 mmf. Trimmer .16
P-81076 C8 .05 mf. 200V Tubular .15
P-81076 C4 .05 mf. 200V Tubular .15
P-81076 G5 .05 mf. 200V Tubular .15
P-81094 C6 .006 mf. 600V Tubular. .15
P- 2102 C7 3-40 mmf. Trimmer .15
P-81800 C8 50 mmf. Wire Capacitor .15
P-81076 C9 .05 mf. 200V Tubular .15
P-81102 C10 .25 mf. 140V Tubular .30
P-81110 C11 .25 mf. 200V Tubular .15
P-81076 C12 .05 mf. 200V Tubular .15
P-81076 C13 .05 mf. 200V Tubular .15
P-80977 C14 100 mmf. Wjre Capacitor .20
P- 2112 C15 300-500 mmf. Trimmer .45
P- 1685 C16 40-100 mmf. Trimmer .35
P- 1685 C17 40-100 mmf. Trimmer .35
P-81076 C18 .05 mf. 200V Tubular .15
P-81005 C19 36 mmf. Moulded .15
P-81071 C20 .05 mf. 400V Tubular .20
P-81094 C21 .006 mf. 600V Tubular .15
P-82001 1C22 4.0 mf. 150V} Electrolytic 1.35

1C23 8.0 mf. 150V
C24 Pat t of 3rd I. F. Coil Assembly T7

P-81102 C25 .25 mf. 140V Tubular .30
P-81076 C26 .05 mf. 200V Tubular .15
P-81027 8 Gang Condenser 3.35
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Voltages at Sockets
LINE VOLTAGE - 115

ANTENNA SHORTED TO GROUND

Type
of

Tube
Functior

Across
Fila.

Heater

ateplate
to

Cath.

ScreenControl
to

Cath.
Grid
to

Cath.

3.6(1)

Normal
Plate
M. A.

f)D6 R. F. 6.3 246 100 5.3

(06 1st Det. 6.3 237 97 8.0(2)

0

3.4

4.876 Osc. 6.3 115

6D6 I. F. 6.3 246 130
40(s)

3.6(1) 8.3
6B7 2nd Det. 6.3 50(i) 0 2.7
42 Power 6.3 230 245 17.0(4) 33.0

89 Rectifier 5.0 37.0
per plate

(1) Cathode to ground
(2) Subject to variation
(3) Read with 1,000,000 ohm meter
(4) As read across R15

Intermediate Frequency Adjustment
Set the signal generator for 456 K. C. Connect the.an-

tenna lead of the signal generator to the grid of the 1st
detector through a .05 mfd. condenser. Turn the tuning
condenser rotor until the plates are completely out. The
ground lead from the signal generator goes to the ground
lead of the receiver. The volume control should be at the
maximum position. Attenuate the signal so that A. V. C.
action is not obtained.

Then adjust the four I. F. trimmer condensers until maxi-
mum output is obtained. The adjusting screws for these
condensers are reached from the top of the chassis and are
in the round I. F. cans-See Fig. 2. The openings to the
trimmer condensers are covered over by a small cover plate
which is held in position by a screw. Loosen these screws
until the cover plates can be swung around.
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Cs,

R

WESTINGHOUSE ELECTRIC MFG. CO. _L

80

C313

C21

C33

MODEL WR 23 - 24
S8 58

634

-T-J

C37

C,
n

C/£

O.)

$8
c/ Cid

C,.

Ca7

Rj
SA- 044 8

4

C13

CrJZf

214

=c.4
/777 /43

L

C-24,

11.1rc 2,23
C z5

RIO

CO

e9
7'7777

/Aereemeohfrt- Pkedfarivcr= ACC -KC
Rzi

R-1 1/2 meg. 1/4 watt
R-2 1000 ohms 1/4 watt
R-3 Multiple
R-4 1000 ohms 1/4 watt
R-6 50,000 ohms 1/4 watt
R-6 500,000 ohms vol.
R-7 1 meg. 1/4 watt
R-9 250,000 ohms 1/4 watt
R-10 250;000 ohms 1/4 watt
R-11 Variable
R-12 5000 ohms 1/4 watt
R-13 1 meg. 1/4 watt
R-14 1/2 meg. 1/4 watt
R-15 50,000 ohms 1/4 watt
R-16 400 ohms 1 watt
R-17 25,000 ohms 1/2 watt
R-18 50 ohms 1/2 watt
R-19 20,000 ohms 1/4 watt
R-20 2000 ohms 1/4 watt
R-21.200 ohms 1/4 watt
C-1 ----
C-2 Variable cond.
C-3
C-4 Trim condenser
C-5 Trim condenser
C-6 .05 mfd. 2 -ply
C-7 100 mmf mica
C-8 .05 mfd. 2 -ply
C-9 .05 mfd. 2 -ply
C-10 .05 mfd. 2 -ply
Stage Tube

C-11
C-12
0-13
C-14
C-15
C-16
C-17
C-18
C-19

C-20
C-21
C-22
C-23
C-24
C-25
C-26
C-27
C-28
C-29
C-30
C-31
C-32
C-33
C-34
C-35
C-36
C-37
C-38
C-39

Fil.

1st Det. 58 2.65
1st IF 58 2..65
2nd IF 58 2.65
Osc. 56 2.65
2nd Det. 2A6 2.65
Output 2A5 2.65
Rectifier 80 4.8

.5 mfd. 2 -ply

.001 mica

. 05 mfd. 2 -ply
30 - 100 mmf mica
30 - 100 mmf mica
30 - 100 mmf mica
30 - 100 mmf mica
30 - 100 mmf mica
30 - 100 mmf mica

100 =if mica
. 005 mfd. 3 -ply

100 mmf mica
.005 mfd. 3 -ply
. 05 mfd. 2 -ply
.005 mfd. 3 -ply
.01 3 -ply
.05 mfd. 3 -ply
100 mmf mica
.05 mfd. 2 -ply
7- 70 mmf
300 mole variable
7 - 70 mmf
1200 mmf variable
2000 roe variable
2000 mmf variable
.05 mfd. 2 -ply
.05 mfd. 2 -ply
.01 mfd. 4 -ply

Cif

Tc "EATERS

77Cis

/0/171.44
Lams

C-40 4 mfd. electro
C-41 20 mfd. electro
C-42 .05 mfd. 3 -ply
C-43 .1 mfd. 3 -ply

C4

Rio&

mw NY

c4L/s4-"c"'

PAL LIONT

COM WAVE WV
ARO SWITMEL SELECTOR

8 mfd. electro
Plate Screen Cathode

220 40 2.8
220 95 2.0
240 95 2.7
75 0
90 1.4

235 240 0

Bias on 2A5 (across 400 ohms) - 22 volts
Output of rectifier 360 volts

---

ATM

Line volts ..115
Power 60 watts

Grid

25
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WESTINGHOUSE ELECTRIC MFG. CO.
MODEL WR- 25 AUTO SET

647 /725 KC 76, /725 A"! C 75

SOO

I
a

SEATERS

/0 000

A1000

600

4//

Her

FIELD
6 01/AIS

Battery volts -6.

Tube Plate

Volts across heaters -6 scant. Volts across speaker field -6 scant.

Screen Cathode Suppressor Osc. plate

5 G sup

p

78

K

H

78 110 110 6 6

6A7

75

170

110

110 6

1.3

170 DP

P

DP
__CG

K

Sc,o
H H H

78 110 110 3.5 3.5
75 41

41 210 220 15

Intermediate Transformers

C,
P

80

K

H

To align the intermediate frequency transformers, use a good modulated oscillator set for 1723/3 k.c. Set
the volume control for maximum volume and turn the dial to a point where little or no signal is received; then
ground the antenna.

Connect the oscillator output between the grid of the 6A7 tube and ground. Connect an output meter
across the primary of the speaker transformer or across the voice coil. Using the smallest output from the test
oscillator that will give a small reading on the meter, adjust the two I.F. transformers for the largest reading ob-
tainable. Use a non-metallic screw driver if possible.

Radio Frequency and Oscillator

To align the R.F. and oscillator sections, couple the oscillator through a standard dummy antenna to the an-
tenna lead and ground of the receiver. Set the test oscillator to some frequency between 1350-1450 k.c. Set the
dial to the frequency selected. Adjust trimmers on the variable condenser beginning with the oscillator trimmer.
Reduce the output of the test oscillator and repeat. In the absence of an oscillator, the R.F. sections may be aligned
on broadcast.

Tune in a weak station between 1350 and 1450 k.c. and align as before. If an output meter is not avail-
able, adjust for maximum volume, then reduce the input and repeat.
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WESTON ELECTRICAL INSTRUMENT CORP.
JEWELL MODEL 533 TUBE CHECKER_
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MODEL 565 TEST SET
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WESTON ELECTRICAL INSTRUMENT CORP.

MODEL 566 TYPE 3
SET TESTER_
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WILCOX-GAY CORP.

MODEL 275

NOTE -C 7 -C8 -C9
*15- 150 MMF

f £1 AO

/LI

110000 .5MF

OHMS
souriviitm s4 19CIPS7 JINN°
"OSA. row SAor AArodA

C103173 oAeor *ROA V 4>CAJT "MVO

CAIN 180.11 3..01PRPIVO/0

C>.

CA

.2MP

500
014M3

It/ OHMS

C" =ct

.01 MF
5' 7 ,L'ILey 47

#3f'

.001
MF

ApolTAwe Awn, APAVIA,.... PAW' iN 41,4, IA.. 07

..1MEG

L 3

0 0

.001
MF

MEG

.5

500 OHMS --;..-A1#49

Tubes
This receiver requires for its operation tubes of the types and for

purposes as follows:
Oscillator and first detector 1 - - '57
Intermediate amplifier 1 - - '58
Second detector 1 - - '57
Power output tube 1 - - '47
Rectifier 1 - - '80

The sockets are all plainly marked for the types of tubes required.
Looking at the chassis from the rear, the rectifier is located at the left and
near the front of the set. The output tube is directly back of the rectifier. The
other three tubes are located near the back of the chassis in the following
order starting at the left, second detector, intermediate amplifier and the de-
tector oscillator.

Adjustments
There are five adjustable condensers on this radio set. Two of these

are variable condenser trimmers located at the top of the condenser. The
other three tune the intermediate transformer windings and the adjusting
screws are reached through openings in the transformer shields from the back
of the chassis.

These condensers are carefully set at the factory and ordinarily will
need no further adjustment throughout the life of the set.

Built -In Antenna
This receiver is provided with a built-in antenna feature which may be

used when a standard antenna is unobtainable or inconvenient providing re-
ception is required from only moderate distances. A great variation in the
effectiveness of this built-in antenna will be observed because of differing con-
ditions in power supply lines.

To use the built-in antenna simply connect the short wire extending
from the rear of the chassis to the antenna post.

Another effective method of using this receiver without an aerial is to
attach a ground wire to the antenna post.

5.G SUP

1000
OHM

SPEAKER
FIELD

.01 MF

S7 k
K 58

H -H
C.G

47

80
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se

3'11

MMF

NOT -C4 -CS -C6 -C7
= '15- 15o MMF

WILCOX-GAY CORP.

MODELS -2VE37-2U7 8( 2VA7

ILDJIJSTMENS

fa

160
OHmS

RW //
.0t IMF

1 MEG

.001 MF
4, 01 MF

246 tAf

.0001mF

#T, 7

There are seven adjustable condensers on this radio
set. Three of these are variable condenser trimmers lo-
oated at the top of the oondenser. The other four tune
the intermediate transformer windings and the adjusting
screws are reached through openings in the transformer
shields from the bank of the chassis.

These oondensers are carefully set at the faotory
and ordinarily will need no further adjustment throughout
the life of the In the owner should allow P K

.7 MEG

CA,

'6MF

ftyL/3-Js_

25(1741.F=175 K.C.
OHM

.0005
FIELD mF

Z0000 OHMS

40000
owls

L.F.=175 KG.

H H

56

set. any ease
no one except a highly skilled service man equipped with
the necessary apparatus to make an adjustment of any of
these condensers.

TUNE CIRCUIT PLATE TO GROUND

68 R.F. Amplifier 230

58 let Detector 230

56 Oeoillator 100

58 I.F. Amplifier 230

2AG and Detector 165

2A5 Pc:Ter Amplifier 210

80 Rectifier

Speaker Field Voltaco -- 165V

5.G G

DP DP

H

2A6

2A5
SCREEN GRID TO

GROUND

80
CATHODE TO
GROUND

95 2.5

95 5.0

- C

95 2,

-

230

250 V. Soale -- 1000 Ohne For Volt
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WILCOX-GAY CORP.

MODEL -305
r --T---- .0001 MF
I I

-67
i rLsi.7se

1fO
cr

I

10000
OHMS

se3-q_4, Non. - G6 -C7 -C8
..- '15-150 MMF

.001 M F

La L C.1/ 1-10s7 '47

40000
OHMS

Lll-l000 omm
SPEAKER
FIELD

-1 MEG
5MEG

.5-MF

330000
OHMS

MF

suet AN 7'E ist A/ - A 7" AV 7-0 4/V7 -e tvivA ju3T /N 4 /LIW OF ,7/v7- _000er F

Tubes
This receiver requires for its operation tubes t f the types and for

purposes as follows:
Oscillator and first detector 1 - - '57
Intermediate amplifier 1 = - '58
Second detector 1 - - '57
Power output tube 1 - - '47
Rectifier 1 - - '80

The sockets are all plainly marked for the types of tubes required.
Looking at the chassis from the rear, the rectifier is located at the left and
near the front of the set. The output tube is directly back of the rectifier. The
other three tubes are located near the back of the chassis in the following
order starting at the left, second detector, intermediate amplifier and the de-
tector oscillator.

Adjustments
There are six adjustable condensers on this radio set. Three of these

are variable condenser trimmers located at the top of the condenser. The
other three tune the intermediate transformer windings and the adjusting
screws are reached through openings in the transformer shields from the back
of the chassis.

These condensers are carefully set at the factory and ordinarily will
need no further adjustment throughout the life of the set.

Built -1n Antenna

This receiver is provided with a built-in antenna feature which may be
used when a standard antenna is unobtainable or inconvenient providing re-
ception is required from only moderate distances. A great variation in the
effectiveness of this built-in antenna will be observed because of differing con-
ditions in power supply lines.

To use the built-in antenna simply connect the short wire extending
from the rear of the chassis to the antenna post.

Another effective method of using this receiver without an aerial is to
attach a ground wire to the antenna post.

SG sun

57 e 58

G
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TTJBE

365
MMF :57

\25000
OHMS,

CIRCUIT

WILCOX-GAY CORP.

OHMS

1000o
OHMS

MODEL 3F7

Se

1r

SHE C MF
4f7

1MF

2000
100000
OHMS

OHMS

OHMS
.11.1F .0005

500000
OHMS

MF
500 000

OHMS

NOTE LIG-25Oo OHM
SPEAKER FIELD

OHMS

I.F:=115

x

NOTE -C9 -C10 -611-C12
=75-160 MMF

A/c

PLATE TO GROUND SCREEN GRID TO CATHODE TO
GROUND GROUND

57 First Det otor 210

56 Oscillator 100

58 I.. Amplifier 210 105

56 Diode Detector 0

56 lst A.F. Detector 80

47 Power Amplifier 200 210 0

80 Rectifier

Speaker Field Voltage -- 175V

106

250 V. Scale -- 1000 Ohms Per Volt

ADJUSTMENTS

This set is provided with numerous adjustable con-
densers for the tuning of fixed frequency circuits as

well as insuring accurate tracking on both wave bands.
These condensers are carefully set at the factory and or-
dinarily will need no further adjustment throughout the
life of the set. In any case they should not be altered
excepting by someone thoroughly familiar with the circuit
and equipped with adequate apparatus to make the proper
adjustment.

57&58

S.G.

3

3.4

0

4.0

56

.01
MF

80
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[3 /385 MmF

L40000
m$mem oH

(0-Cs.
.1MF- 200V.

WILCOX-GAY CORP.

MODELS 3J5 -3 K5 e 3 KD5
L L La 411-01 MF 9

rn
Cira0

l5000
OHMS 01Pa

40TE-C6-C875-150MMF 10000
OHMS

1700Mmg-/--"kAPPI

12 MFelf- VIM

MODELS -3J 5 -3 K5 I.F -175 K.C.
TUBE CIRCUIT

_ 1 MF

C

3000
OHM

SPEAKER
FIELD

pis

MODEL -3 KD5 = I. F= 115 K.C.
PLATE TO GROUND SCREEN GRID TO CATHODE TO

GROUND GROUND

77 1st Detector
Oscillator 118

78 I.F. Amplifier 118

77 2nd Detector 52

43 Power Amplifier 111

25Z5 Rectifier

Speaker Field Voltage -- 135V.

06 3.6

05 2.2

G5 3.2

118 17

250 V. Scale -- 1000 Ohms Per Volt

There are five adjustable condensers on this
radio set. Three of these are variable condenser
trimmers located at the top of the condenser. The
other two tune intermediate transformer windings
and the adjusting screws are reached through open-
ings in the transformer shield and in the back of
the chassis.

These condensers are ,arefully set at the
factory and ordinarily will nLed no further adjust
went throughout the life of the set. In any case
the owner should allow no one but a nighly skilled
service man equipped with necessary apparatus to
make adlustment of anv of these condensers.

WP

7'7 & 78

0-1 D-2

D I 02

25Z5

P

S

43
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.01 MF
3'71
!IMF
C

L9

TUBE CIICLIT

WILCOX-GAY CORP.

MODELS -3 P6 E. 3 PA6
001 MF

LtZo MEG

*-oshiv.A."-ikm,ANvs,'

''.1,1-1 2 016 r -
I

ct \.*oc(013

,79 k
15000s

oust%

'15°13r
r

ME
OHMS

1 -re

.1 MF

Tc.77

OHMS

2.5000 olimS

10000 250000
064118 OHMS Cz

Al0Tg:
Ce-c3-c10-c11
=15-150 MMF .1 MF

1.F.* 115 K.C. R/3 300
iio roc rt *MC

.1 MF

4MF

5
4Ic4.III

25Z3

12 MF

3000
OHM

- SPEAKER
FIELD

LowAvvvvomAwAAA40)4p13 144
PLATE TO GROUND SCREEN GRID TO CATHODE TO

GROUND GROUND

77 1st Detector 118

77 Oscillator 60

78 I.F. Amplifier 118

77 2nd Detector 40

43 Pormr Anplifior 110

25Z5 Rectifier

Speaker Fiold Voltage -- 124V

00

118

60

28

118

250 V. Scale 1000 Ohms Per Volt

ADJUSTNEMS

This set is provided with numerous adjustable con-
densers for the tuning of fixed frequency circuits a:

well as insuring accurate tracking on both wave bands.
These condensers are carefully set at the factory and or-
dinarily will need no further adjustment throughout the
life of the set.. In any case they should not be altered
excepting by someone thoroughly familiar with the circuit
and equipped with adequate apparatus to make the proper
adjustment.

3.75

2.25

1.5

2.75

14.5

SG. SUP SG G

I<

14 14

77 &78 43
0.1
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0-2

D2

25z5
%NJ-
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X.371
MMF

004 MF

No-re-C1O-C11-C12--C13..

TUBE CIRCUIT

let Detector 120
& Oeoillator

77 Oaoillator 60

78 I.F. Amplifier 120

77 2nd Deteotor 20

76 Inverter 30

43 Power Amplifier 115

43 Power Amplifier 115

43 Cathode to Grid -- 7 V.
Spoalmor Fiold Voltage -- 110 V.

WILCOX-GAY CORP.
MODEL 3 PB8

2f000

77 cm im Li/ // 78 CI L7ow C4)77
.004

0041F
C7/

500
OHMS

2,4

(*Moo 25IS
OHMS

1 MF

)41
500011I144;Z7M $1rCa

ma "1-1

OHM
w -....414

4 MF 10 MF ilir 4MF I.F r- 115 K .C.
75-150 NSW L15 is 2600 OHM SP 'ii 'R FIELD

PLATE TO GROUND SCREW GRID TO CATHODE TO
GROUUD GROUUD

r F. =

4 115 KC80

120

80

40

120

120

250 V. Scale -- 1000 Ohis For Volt

This set is provided with numerous adjustable con-
densers for the tuning of fixed frequency circuits as
well as insuring accurate tracking on both wave bands.
These condensers are carefully set at the factory and or-
dinarily will need no further adjustment throughout the
life of the set. In any case they should not be altered
excepting by someone thoroughly familiar with the circuit
and equipped with adequate apparatus to make the proper
adjustment.

2

2.5

4

4

20

20

3.G SUP

77t78

76

43

25 Z5
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I

R
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\500000
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U

.02 MP

'75 OH M5
26-MF
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G2 G3
CO
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79 89 84
The four I. F. trimming condensers are adjusted

at 175 K. C. Proceed as follows:

Procure a modulated oscillator giving a signal
at 175 K. C., a non-metalic screw driver and
an out -put meter.

Remove the bottom, top, cap, drive pulley and
the speaker leads and remove the chassis.
Reconnect the speaker. Connect the oscillator
out -put between the first detector grid and
ground. Connect out -put meter.

Adjust the tuning condenser so that no signal
except the I. F. oscillator is heard at maximum
volume. With the volume control at maximum, re-
duce the oscillator out -put until a small
Election is obtained. Unless this is done the
action of the A.V.C. will make it impossible to
obtain correct adjustments.

Trim in order C 4, C 5, C 6 and C 7, repeat ad-
:ustments and then follow with the R. F. ad -

j ustnents.
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10000
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5100000
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Lit -3000 OHM SPEAKER FIELD

ADJUSTIMIUS
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75000
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There are seven adjustable condensers on this radio

set. Three of these are variable condenser trimmers lo-
cated at the top of the condenser. The other four tune

the intermediate transformer windings and the adjusting

screws are reached through openings in the transformer
shields from the back of the chassis.

These condensers are carefully set at the factory and
ordinarily will need no further adjustment throughout the
life of the set. In any case the owner should allow no

ono except a highly skilled service man equipped with the
necessary apparatus to make an adjustment of any of these
condensers.

TUNE CIRCUIT PLATE TO GROUND

6A7 let Detector
to Oscillator 205

78 I.F. Amplifier 208

76 2nd Detector 78

42 Power Amplifier 190

25Z6 Rectifier

42 Grid to Cathode imam 14 V.

Speaker Field Voltage -- 160 V.

395

H

C G4

6A'7
DP DP

5.G G

p K
H H

H

'78

D1 D-2

75 42 2.5 z5

SCHEIN GRID TO CATHODE TO
GROUND GROUND

60

60

208

I . F. = 175 KC.

250 V. Scale imam 1000 Ohms Per Volt

1,8

1.8

0

0
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ADJUSTMENTS

There are seven adjustable condensers on this
radio set. Three of these are variable condenser trim-
mers located at the top of the condenser. The other four
tune the intermediate transformer windings and the adjust
ing screws are reached through openings in the transform-
er shields from the back of the chassis.

These condensers are carefully set at the factory
and ordinarily will need no further adjustment throughout
the life of the set. In any case the owner should allow
no one except a highly skilled servioe man equipped with
the necessary apparatus to make an adjustment of any of
these condensers.

DP

0

I.F. = 175 KC.

SUP

K

78

C G

D.P.

P

H

5.0 0 
K

H

3G5
G2

Gl

C

6A7

75 43 25 ZS
TUBE CIRCUIT PLATE TO GROUND SCREI:N GRID CATHODE TO SPEAK

TO GROUND GR JUND FIELD

78 R.F. Amplifier 110 so 1.75 115

OA? let Detector
& Oscillator 110 ao 1.28

78 I.F. Amplifier 110 80 1.78
75 and Detector 67.5 1.0
43 Power Amplifier 108 110 18

25Z8 Rectifier
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114.
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C1 I

I AMIF

mE(s

336 mMF

WILCOX-GAY CORP.

MODEL 3TB8

.17 i6,47 C 1 7a Cc Loeb/ry-

ri)xvi
1 MEG

.° 1.0( /
/0

°won .o1/A! .5MEG1

)1 FS "P -Irrr25C,
OHMS OHMS

g M F

tit
.---OMMP901"

mom
Csoit A.C1

vr 4MP 1.9 ftfF

NOTE -Gil-C12-C13-C14 = 70-20o MMF

TUBE CIRCUIT PLATF V.

78

6A7

78

75

76

43

43
43 Cathode to Grid -7V.

Speaker Field -100V.

R.F. uup. 112

1st Det.-Osc. 112

I.F. Amp. 112

2nd Det. 35

Inverter 32

Power Amp. 112

Power Amp. 112

.01 MF

C 716 4
.5" va

so() oo
41-MF OHMS Smile

L11 = 2500 owl SPEAKER FIELD

76000
OHMS

C /4 "I
o 04

A,

S. G. V. CATHODE V.

60 2.5

60 5.0

60 2.5
0

2

120 20

120 20

Bf -115 V.

250 V. Scale - 1000 ohms per Volt

I. F.- 175 K.C.
There are seven adjustable condensers on this

radio set. Three of these are variable condenser trim-
mers located at the top of the condenser. The other

four tune the intermediate transformer windings and the
adjusting screws are reached through openings in the
transformer shields from the back of the chassis.

These condensers are carefully set at the fac-
tory and ordinarily will need no further adjustment
throughout the life of the set. In any case the owner

should allow no one except a highly skilled service man
equipped with the necessary apparatus to make an ad- DI 0-2

justment of any of these condensers. ;

S. SUP

78

76

DP DP

CG

75
SG G

PHONOGRAPH ATTACHMENT

Phonograph jacks are provided at the rear of the

chassis for use when the audio system of the receiver
is desired for the amplification and reproduction of

phonograph music.

43

25 Z5
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3 78 L4 L5

2Ag 2

200V

250. /
5000
014M5OHMS

WILCOX-GAY CORP.

MODEL 4B6

77 C4 L7 Le
.00
tiw Re g

air

3

s.78C L9L/oc775

.cool
MMFMMF

sigmc20 C:t7 .1mF1r - 200v.
6-8 rotT P/4.4. MMP

C20 7/0150.1mr0'...

""--2100V.
2r4rreirr

.002 MF
To

HM5
.01MF 400V.

S0000
OHMS -

40000
OHMS

Cl

64 eR9
150 OHMS 1 MEG .5 MEG

Ple/dr-/A/
P/OR.ITOR

L/t5

4

Si/WWI/AZ.2W 1/7 .6 -Mr 200V

TERM/4/A.L,
-002 MF /*FP% C23

PASE -/0
AMPERE

150 OHMS

1/6
0613011-bv

.01SNIF
1000 V.

75oHM5

C22 mcIrW .SMF
.501F2ocirN---' 200v

The first 78 is the Radio Frequency Amplifie4
the 77, the First Detector and Oscillator;the sec-
ond 78,the Intermediate Frequency Amplifier;the 75
the Second Detector and AVC tube;the 41, the Power
Out -put tube.

SG. SUP

77 &IS
I. F. Adjustment:

DP ap.

H H
CG

SG.

75 41 494

The four I. F. trimming condensers are adjus-
ted at 175 K.C.. Proceed as follows:

a sig-
driver

Procure a modulated oscillator giving
nal at 175 K.C., a non-metallic screw
and an output meter.

Conneet the oscillator output between the
first detector grid and ground. Connect out-
put meter.

Adjust the tuning oondenser so that no signal
except the I. F. oscillator is heard at maxi-
mum volume. With the volume control at maxi-
mum, reduce the oscillator output until a
small deflection is obtained. Unless this is
done the action of the AVC will make it im-
possible to obtain correct adjustments.

Trim in order C 4, C 5, C 6 and C 7, repeat
adjustments and then follow with the R. F.
adjustments.
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001
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L/4 113
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0i4M5

42 .004 MF
600v.

25MF
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300v
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6 MF

f.imF k6t4F-
400v. 300V. 260V
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972
OFFICIAL RADIO SERVICE MANUAL

ANTENNA

11/i/r Cola
.77//./2

CONDENSERS
C./ . 06.X 200 V
C.2 ./ X 200 V.
C..7 6/NN/Cif
C.1 200 V:
C.6 .0/ X ZOO 1/-
C.6 .00/ /4/CA
C.7 .0/ 1,00 1.1ca .0,6 200 y.
C. e mrD. /20V.
C /0 .0/ .4.000 V.
C.,/ . / x zoo v:
C./2 .005 x Goo v
C./9 8/1FOx 360VC..* EiNfia X 350VC./6' .002 MICA
C. /6 0/6 A /400 V.
C. /9 .000zr miCS

G

H

5Uf 
yy

 k
[iT..
G.G

DG

p

84

ZENITH RADIO CORP.
MODEL 7

3 GANG VAR/ABLE
P-7/02-

Ir-coa
1?

Res/ sTOR S
. co

4.60
"9. .3 .600020o
fro- Me -G. w,
R. 6 AS N. / 14/7
R.7 500M. VOL. Com7-1301..
Ar .13 .2E0 M. ,93 W.
R. O .6'00 M. :4 W.
A..0 .20/ Al W. W.,. .7-2 007-
14. // /0019 /2 /00R /5 600 m.T If. itlEG.

C.10

SPK. FIELD 1%. Virus
SS

NOTE :
C.,c 2, C.* C.3- //V ONE CIN .7- P77- 7/45-4
C C./4 /..Y ONE (.../N/ 7" "9 /Pr 7/ / 9 -

1? -7, Fr* ONE T 7/06-/4
T./2, IN 0 /VC (//V, RT '7/ 0 -

75

42

TURIN!!
L F. ALIGNMENT: -- AMYL TOE LAYOUT

1. With variable condenser at its maximum capacity position and with volume control full on, connect in series with a .1 mfd.
condenser, an oscillator set at 175 kilocycles to the grid cap of the 6C6 tube.

2. Adjust trimming condensers I. F. transformer, part number 7108-19 (see top view of chassis) to resonance with oscillator,
as indicated on an output meter connected across the primary terminals of the speaker input transformer. Maximum de-
flection on the meter indicates resonance.

Note: The I. F. transformer has two trimmers, both of which are adjustable through the rear of the case.

.1.2910/11.

R.II

viagAiroR
P -7/4z-/

A c Ho AT
P.7/0.9-3

SWITCH ONvo, coNTRot

Xtro:

ro PILOTLIT, 6 v

TUBE POSITION Ef Ek Egl Egg Eg3 Ep

6D6 R.F. 5.9 1.5 0. 98

98

1.5 240

6C6 DET.-OSC. 5.9 17. 15. -.5 98

75 1st AUD. 5.9 .5 0 - - 80

42 PWR. 5.9 0 -5 240 0 220

84 RECT. 5.9 240 - - - -
Et -Filament. Ek-Cathode. Egl- Control Grid. Egg -Screen Grid. Eg3 Suppressor Grid. Ep-Plate.



OFFICIAL RADIO SERVICE MANUAL
973

ti

O

oO

4

7100Z CO*

044" - uos

S± -M 9eNlwr9

411.-1-C1 Artivozz
.7002-5.0
OSZ-ZL

0  OP."- 9,

0

A.7S:70;i37

10

ZENITH RADIO CORP.

MODELS 462 AND 2057

I.F. 252 KC.

k

9

1.1.60b4-#0.11 000'01.1

ace -72

A00Z- -o

1 1-;" 711-*(.7,gd lair) bg 4
o .:,
.) .. ".''

,1,44
_ ' 9Cr: ..cgcc°,imAS - li. '1 ...eigz" 7'

9; -O.7

-012-1.7
,100.1-072.

X

Ore -el
412J -S7

Position
R. F. Amplifier

1st Det.-Osc.

1. F. Amplifier
2nd Det. A. V. C.
Power Amp.
Rectifier

9'

SW/ -2.1

A 0067 70 

9'

a-06/

rzr- ry

-9
A. A

Z

Tube Et Ek Eg' Egg Eg' Ep

6C6 5.6 1.5 1.5 72 174

Det. 174
6F7 5.6 3.5 0 33 72 Osc. 130

6D6 5.6 1.5 * 1.5 72 174

75 5.6 1.2 0 0 156

42 5.6 0 -11.5 0 174.6 165

6Z4 5.6 174.6

f-Filament; k -Cathode; le-Control Grid; g2-Suppress-ir Grid; g'-Screen Grid; p --Plate; *-Depends
on applied signal strength. Al voltages measured from indicated points to ground. Battery voltage 6 volts.

14.

LJ
k41)
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Position Tube Ef Ek fig' Egg Eg3 Ep
R. F. Amplifier 6D6 5.6 1.5 * 1.5 72 174 t

1st Det.-Osc. 6F7 5.6 3.5 0 3.5 72
Det
Osc.

174
. 130

1. F. Amplifier 6D6 5.6 1.5 * 1.5 72 174

2nd Det. A. V. C. 75 5.6 1.2 0 0 - 156

Power Amp. 42 . 5.6 0 -11.5 0 174.6 165

Rectifier 6Z4 5.6 174.6 - - - -
f-Filament; k-Cathode; g'-Control Grid; g2-Suppressor Grid; g'-Screen Grid; p-Plate; *-Depends
on applied signal strength. All voltages measured from indicated points to ground. Battery voltage 6 volts.
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ZENITH RADIO CORP.

MODEL 701 A.C. - D.C.

iiy,NTENNA
W-427

0003
OS P ANG a

a

oaA44et
R-248

C -5Z1

IRO

DET
osc.

C -524C

DECIMALS ARE MILAWFARA03.
WHOLE NUMBERS ARE OHMS.
NUMBERS PREFIXED 6,1 LETTERS

ARE. PARTS.
VOLTAGe3 ARE FROM POINTS

INDICATED TO CHASSIS
GROUND. VOLUME CONTROL.
ON FULL.. MEA,Suerzi OH A. c.

4, CHASSIS GROUND \'MAC K
CONDENSERS IN ONE UNIT C-526

.5E4E. croa

C-524 D

-ORANGe
05 5054

ewes

.0005

H
,0 I

It 5.0-1031.

r"*.4000. 200.0.
5555552M

C-525

25
231

"WI UME- CON 1" le 04

.01

ewe. J

3

5.0

Sklar

IN CORD

1450-

ZSZS
DET 606

IF bOb
4.3
78

MIEN SWITCH ON
1101.1J146 CONT.

110 VOLTS A.C. OR D C.

'5 3 5 -

SG SUP

6D6

SG G

p K

43

51

D.P DP

p -, K

H H

75

2525

Schematic circuit diagram Mode 701 AC -DC Superheterodyne, with automatic volume control
Should It be necessary. at any time, to rebalance this set the procedure Is as follows: Attach

a 456 kilocycle oscillator to the grid of the 6D6 tube In back of the variable condenser and adjust
the trimming condensers of the I. F. transformers to maximum deflection on an output meter con-
nected across the primary of the speaker input transformer. While adjusting these trimmers, the
variable condenser should be at the maximum capacity position-at the extreme right of Its rotation.

Next disconnect the antenna wire and connect an oscillator In series with a 75 mmf. con-
denser to the antenna coil. Rotate the condenser plates to the minimum capacity position-
xtreme left turn, and adjust the trimmer condenser of the rear section of the variable condenser to

resonance with an oscillator set at 1725 kilocycles, then adjust the condenser of the front section
of the variable condenser to resonance. Align at 1400-1200-I000--800--600-530 kilocycle,,
bend slotted plates of variable condenser if necessary.
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NW*

TYPE POSITION Ig 2 k g1 20 20 I p

67 1st Det. 2.6 14 0 0 96 220

66 Oen. 2.6 0 -22 -. -- 120

68 I.P. 2.6 7i1 0 141 95 220

2A6 2nd Det. 2.6 141.6 0 -- -- 150

59 PWR 2.6 0 -11 0 220 210

SO Rect. 5. - - - - zeo
I - filament Rk - cathode 11,1 - control grid 20 - euppreseor grid

263 screen grid P - plate
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INTERMEDIATE FREQUENCIES
COMPILED BY

Model

Alt [INS

NATIONAL UNION RADIO
MedI

X.C.

so VALO
AC746-78 - BAN -62 175

CORP

Model K.C.

37-39-52-54 456 PLO 115

ALLIED
500A 130
5281-60.81-819 455

Knish; 118 AVC 175 551 50111-59-61-655 456

6 tube.......179 570-630 456 10-13-20-23-53
175

7 tube 175 92-93-322-130.155
175

175
P9541 175 2000 1840E 44010 MPS. CO.. LTD.

235-236-237-530-535
175

925-3225-3226
175

79616 175 62-72-62 115 3925-8726 175
29830 177.5
29831 177.5
12 ..... 177.5

All Others 175

ucc. acititco LAS., INC.
Iris leatlee1

0622-2621-352
262362-068-3521
2623525-3622 262

P9660 177.5
P9640 177.5 1020A -1030A 115

P9505 456
P051 456
P9515 456
P9531 456
P9591 456
P9501 456
P9571 456
P9611 456

513-570° 262
560-561-510-263 265
540-599-600-602 545
col -502.570. 465
622-623-634-635 465
5000-5010-6101-610 465
6317-6321 465
All Others 170

All Models
455

NANMARLONO 1241. CO.
All Models 465

....... 1061881 CO.

P9610 455
ELEC. 41111 LITE

mddels 11 tube red 465
All Other. 175

062A -072A 262
AAAAAAA KINK

N. O. NOON
137 125
91-011-01C 262.5 NNNNN ON 59-69-90-70-71-10114 175

102-101-110 17581-155-246-266 262.5 L-755 - 50-1 115
24-36-50-156-158 458

565-636-756-65615 262.5
1650-5250 264

375 -LW 125
35-30-250-300-810 NN 172.5

217-427-662-2170 264
4270-667D-275-387 264

115-77-657.478-848 172.5
48 -08 -C11 -8 -5C -7 -11 -AC -10 175 NOWAID 14010 CO.

4270-424-425-665 264 40-375-8-755-500 175 IX 140
534 . . . . . ........ 450
480-700-808-711 472.5

350 -LW - 1151. - 30L8
11,22501W-32119

0 170
Unite re ...... 260

11084 472.5 AW55 4.45 80-3 456
93 Con...... 1000 26-3016-3316 456 ASS Con...... 680
All Other Models 130 26048-1111410-350AW 456 All Others 17.

39-59-71-770-8-755 456
S50 456 INSOLINI CORP.

ALL ANISICAO ...... COAP. AC Super ,L.W.-AC ..... 6L.W. 115
See R. Wurlitser IOLA Super Conqueror Uni-nine 116

...... RA010 CORP.
See CI Lab. 5 tube Unaeadlo-1111A-C1 ..... 132

Super 7-AIC Super 6 . . . . . 175

All Models 175 SWINE ELIO. PIO .....
1 IONAL

AOSIOLA RA010 CO.
74 462.°
All Others 175 J8 -88 -CS 175

1931 Super -Mete 175 Kaydette A -II -AS -9 -10 -CM 262.5

5W-3374-3365 456 PADA ..... A ELEC. CORP. 47-PW-CD-011-12-14 262.5
3307-33S10004-5006Lw 456 18193-9295-62 125

AS SS 445

33069-34C500-00 456
3485AVC 456

118106-1111107-1111105 470
111-68112 470

JACKSON SELL

All Others 177.5 131-13260-133-134-135 . 265 29-27-28-26-89 175
75-10-79-10-9/-10-141MA 2611 205 465

II RADIO CO. 151-15201 . . . . ... 265 33 040

17-1.41-93-06-100 175 All Others 175
Ill. CO., LTD.

SELNONT 111010 COOP.
31-40 195

Radium.. Models 70-00-90 . . 175
120-50S 175

81 105 908880M
COLIO S. 111160! CORP.625-650-660 176

650-750-1050 175
71C 175

. . . 456

II

Model 67 1 . 1 110
52 421pert1 135

775 370
525-530-540 456
550 456

631 130
100-102-200 175
04 450

13817-54138 1000
54 1525
All Other. 175

@MN 24910 CO. 53-54L 456

[OLIVER RA010, INC.See United American Bosch 98529 TEL A RADIO COOP.
All Models 175

1R00A1111 ..... 8A010 CORP. 76 . . . . . ........ 115
1110C-12-74-1487-360 175 LAOS RA510 CORP.

40-80 175 3601 175
58-70-72-74 177.5 All Models 175

INONS11111 07-A64511-365-3652 456
C. A. MU. INC.11-12-16 175

3311-17.84.23 175
31168-5008 180

04-55-77 456
78 462.5 CIO 47

Special Short Wave Receiver 450

3868 100
JESSE FRENC11 LINCOLN RA910 CORP.

Models - U-1 up 175 Deluxe SW -33 460
...... SATIN CO. DC -S610 - PA 460

All Models 175
CALVIN WO. CO.

3-8-810 175 LTIIC RADIO
Dual 6 - Twin 0 262 Bee R. Wurlttser Co.

CA/E0.8. 6000. 44-55-66-77-770 456

All Models ISO
..... AL ELECTRIC CO.

8.1.115TIC

8,141 04.166b7-Orun0w
064-1465-068 370

CLARION 20010 100-1001-185 443 819.1(11
See Traneformer Corp. or America 841 -K43 -M40 460 MIrace Pentode 11 tube super. 175

All Others 175 0T9-09-149-11941116 . . . . . 456.
COLONIAL 116010 COSI.

Laboratory Model. 132'k 130. :50 ILITIES
A16.1116 -016-P.11.16-1114241 . . . 456

150 ..............460 700-701-801-901-002-1101 . . 262 1188118 SILL
55 1000 5C11-502-503 . . . . ..... 455 10A -11 -19 -19A -25A 252
All Other. 175 14-40 456

011118AL #01001
COLUMOIA PRONO ..... CO., INC.

All Models 175
281 535
All Other. 175 62-11-62-12-62-14-62-27 .

62-19-82-20-62-202-62-25
175
175

4111MAR ELEC. 1111-62-1611-011-62-1731 175
CROBLET RA010 CORP.

120-121-122-123-124 175
124-1-125-126-126-1-127 175
127-1-126-131 . . ... 175
148 154 156 156 159 456
163-166-167-169-172 456
173-173-5--174 456
All Others 181.5

340 ISO
All Others 175

61R 456
All Others 175

62-29-11-12-17-62-1-62-2
62-7-62-8-62-9-62-09 . .

62-91-62-113-62-103-62-105
62-100-62-107-62-121-71 .

05-11-111-8111-62-142 .

62-101-62-40-62-31-62-312
62-54-62-541-62-582
62.52-62-64-62-641
62-76-62-762-62-74-62-741

176
175
175
ITS
175
175
175
1/5
I75

DELCO APPLIANCE COOP. 6116567-666108 CO.
2608-26011 125

62-00-62-82-62-23-62-41 .

60-83-62-16-62-162.60-111
175
175

32 Volt DC Super 110 Volt 44-49-104-440-560 456 62-13-62-15-11-12-17 . . 175AC Super.........179 566-105-55-59-75 456 22-1040 . . . . . .... 175
116-370-400 456 1238-1830-18382-62-26 . . 261

DELCO 14010
10 1000

3026 175 All Other. 175
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INTERMEDIATE FREQUENCIES
(CON 'T)

11411 R.C.

000000000 MAIO (Comtd.)

164.1 1.2.
N6/61. E.C.

614151-42-46-62-463-1355
13552-1955-62-22-62-221 .

262
262 006L$1 00., LTD. @SITIO 10700E 111211141

62-30-62-302-62-42-62.422 262 Best 115KC 115 2035-4036-40376500 receivers 26262-48-62-481-62-36 . . . 262 10 -15 -3 -17 -1g -15-N1 180
62-362-62-34-62-342-62-36 262 10-3-21-5 . . . . .. . 250
62-381-62-44-62-441-62-50 262 21-4-26-30-40-11-12-13 . . . 450 I.E. 051110 A TILE518ION62-500-62-66462-661 262

7-8-10-10C-9-19-12-120 . 26262-21-13-15-162-16 262
IC I lls 69-96-1006-1007-3070-90-911 26217-18-182-62.1058

62-1655-62-40
Auto Radio -62-96-62-96

262
262
262

816 115
61.55-8165 . . . . . . . . 175

1211-1611-12011 . . . . . . . 262
5A -70-24-25-3040-3056-25A 455

62-97-42-611-62-671 262 Sky Wok Fetrlelan-8.2.PC5- 1110110 10110
62-992-62-101-62-1012 . 262

See RCA Victor62-104-87 . . . . ...
62-70-62-700-62-72

262
455 SCOTT LASS., INC. VASE NFL CO.

62-722-62-61-62-612 455 All Rave Super 470 All Models ..... 175

, INC.MOTONETIR ..... A 1001P. $1026 161111101 004-020-06A-070-022 175100 175 1320-1322-1324-13110-1400 175 073-092-40-400-50 175

..... OLA AOTO 116010

1402-1404-1406-1430
1462-14E10-1462-1484
1580-1562-1564-1570

175
175
175

92-93-502-572 . .. 175
050-0544-0584-066-072 . 262
052-062-50-0622-0621 . . 262See Galvin Mfg. Co. 1572-1574-1590-1592 175 60 . . . . .... 262.51630-1640-1700 175 75 456NATIONAL CO. 1705

1700-1709-1710-1711
175
175 WESTINONOVIIE4.0.8. 500

7060-1712-1713-1714 175 Flat top in slome cases . . 175
1715-1720-1725-7065 175
1721-1722-1732-17261 175 .. IOC.

104 -50A 175 1730-1750 . . . . . .. 175 Knight 7 0 0 tube 175200-202 175 1704- 7070-7071- 7072- 7073
7074-1706-1707-1711A

460
460

70000-1760-7075-7076 . 460
7077-7078-7091-7092 480NW/

4 Super 250
7093-7094 480
1600 1000 VIOL./0L. RA010

10-20-L1-606-60MA 175
PASSAU

REIITII1EL 50010
L-20 - Auto Radio . . . 262

4-24-24C 235
See Ilec. R ..... ch Lab. 511.001.000,4 tube Super 5

85 - 6 tube auto
465
470

SILVER- INC.
384 6-66 115
255-215-2007-6159 175

564-8earcat Midget -714 . . 175 3M-305-325-57565 . t'. . . 1/5
PATTIRSOR 1A010 CO. 716-683-724-726-728 175 37665 175

Straielt Models 177.5 773 -4 -8 -C -0-1-0-J-14 175
4801-4802-41-7246-72606 . . 175 001111 BAR RADIO CORP.Amateur . . . . .....

7040-10740-20700-210411 . .

467.5
262 752-1040-8 . . . . 175

727-72960-210-0-115-P-67-0-2-7 465
All Models 175

6040-B4AV-5064W
104AM-510AM

262
262 2 Ulu. 215 . . . . . . . . 472.5

758 1000
IVOOLPN NURLITZER CO.

LOS . . . . . .... 125
SA -135 -80120 -3099 -SAO -806 175PVILCO RA010 A TEL. COUP.

SI ..... RADIO GO. 56-64130-64110-510111-0491 1757-8-12-15-17-37-48
51-510-00-000-111-1110-52 .

112-112A-116-116A-211-
2110-212-2120-8roadcast /F.

175
175
175
175

175
2-0C-1,4320-10 456
V -T 465

64914-850-1363-6465-1010
67-86-88-610-0065-860
SA130-460 . . . . ..
C4-714-85-SU5-460-0500 . .

175
175
175
456n-10-11-14-91-18-19-126 . .

32-35-71-70-700-270 . . . .

2700-80-19-90-910 1.11.11 2-47

260
260
260

606010

70-71-72-73-84-85-26-87 . . . 262

U50-840 . . . .....
0011-L1/5-450

806-060-8060-6086

456
456
45691-121-221-221-252 47DC . . 260

IPANKS-NITNINOTON CO. 050-050 485Broadcast 1.7. 503
700-22-23-36-37-4750 Series

260
260 10-12-14-15-16-16AM-18-25-26. 172.5
450 2640-27-270-50-33-54-36

. . . 172.5
5 -16 -34 -34A -58-36A 460 45-56-72-74-76-28-304-55

. . 172.5
44-57-60-81-64-144
504-505-60 . . . . . . .

4-470-4704 60-1.6,490 50-I

460
460

1000

61-62-71-71p-91-82-353
. . . 456

IITEINITE
MIEN RADIO CORP.

91-92-411-CM-R11-55-1.0-wm . . 1754 k 4C Serles . . . . . . MOO All models 175 M11-103-210-220-250-240-245 175
Broedeast I.F. 410-411-420-430175
440-500-501-503-414-515 . .175PILOT 14610 6 TVS( CORP.

102A-5 k 11-0102-A-5 k E . . . . 177.5 600-604-604-610-616-6111-715 1758-21-100C-11-28-30-41 . . .

1010 . . . . . . ......
115
115

P1044-51 g Broadcast I.P. . . 177.5
1090 -91 -92 -03 -94 -95 -96 -67 -96-

755-756-474-750-735-740
770-760-766-767-475-775

175
1758148 -8164 -C162 -C165 175 780-476-476A-7708-7758 175C153-0154-146 175 R106 -11110 -11117 -P119 -P120 . . 177.5 215-216-217-221-225-241 1752 -62 -F14 -16-20-D4 456 14111-8115-5112-0116 456 244-263-291-412-414-441 17581 .............402 105 166181 1525 442-443-470-502-516-520 1754 tube D C 422.5

-CARLSON
521-530-531-532-602-603
605-607-606-611-612-614-415

175
175PLAZA NOSIC (0AN1LT01 LLOYD 160108)

33 260
617-610-600-621-622-603 . .

210-5-211-5-270-5-510-5
175
125711 Super -6 tube 1.0-7 tube All Others 175 KC 175 462 -6506D -651M1-66070

. . . 252.5Super 175
66102 . . . . . ...... 252.55 tube Super 456 SIIPERTONE 14001101I 701 456

RA010 IAA Superb& 465 460-705-706-707-711-51
712-750-2056-2056-1

485
485502 . . . . ......... 175 L. TAM P1010010 518 - 550 465508-526-2108-510 262

-074-4154-4054-094 . . . 175 250-251-252-260-261 405
RADIO CNAIIII 084-054 . . . . . ...... 17/.5 272-472-473 175 & 1000

L60
L66. . . . .

Auto Set -065-1.6437
AC -36 -SAC -36-1.6436
150

115
125
175
175
456

T1681201111 COIF. OP AMERICA
125 (Export Model . . . . . . 100
80-21-90-904-01-84-65-64-25-

94 175
100-120-139-160-25-160-220-240175

RCA -VICTOR CO.. INC. 280-300-320-340-420 . . . 175
0710
051-62-64
121-122-221-700 320

110
, 180
370

422-423-425-440-480 465
240 . . . . 490
200 600-1000-1500

CANADIAN RECEIVERS
Brunswick or Canada
Canadian Marconi Co

175
175Dun 321 ...........770

140-141-141E-240-000 340 . 445
0 tube General Purpose -340

..... LOP RADIO 4 TEL. CO.
6-8 - 8-9 - 6-10 175

Canadian Westinghouse Co.,
Ltd...Models 89, 90,99,990,

171

301
SW Adapter

. 445
460

1000

RAMO AIR CLEAR[.
All Models 175

Columalres 6. 10 and Models
101. 601. 602 . . . . . .

DeForest Crosley
178
175

6043-170-25 160181 1075 VNITED AME21001 101C1 Orioles Radio Corp. . . . 175
All Other. 1/5

10-20J-206-201-31-32-36-37 175 C. P. Kennedy of Canada, Ltd 175
40-41-02-100 Auto -108-150 175 Mohawk Radio Ltd. . . . . 175

RAIOLIE .

160-236-237-242-243-250.251 175 Northern Elec. Co., Ltd. 175
951
956-918

265
465

312-313-226-310 . . . . . .

1400-305A-360-500-502 . . .

305-405-805-117-127-500

175
456
456

Po.... Majestic Co., Ltd.
Sonora Corp.. of Canada
Stewart Warner of Canada

175
176
17.5

RADIOTIOPE
700 -71R -720-73R 262

. .

260-261 . . . . . .....
325-20-22-36-40-61
100-150-224

517.5
125
125

Stromberg Carlson
Spartan of Canada
Temple of Canada

175
172.5
176
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TRADE NAME CHART

TRADE NAME MANUFACTURER

A

TRADE NAME MANUFACTURER

Abbey Splitdorf Radio Corp. Auto Vox Link Piano Co.
Abbeywood
AC Dayton
Ace

Grigsby Grunow
A. C. Dayton Co.
Simplex Radio Co.

Aztec
Aztec

Aztec Radio Co.
Stein, Fred.W.

Acme Acme Apparatus Corp.

Acme Acme Electric Co. B

Acme Acme Mfg. & Electric Co
Acme Acme Radio Mfg. Co. Baby Trojan Radio Corp.

Acratest Acratest Products Co., Inc. Baby Grand Diamond Radio Mfgrs.
Acratone Federated Purchaser Baird Short Wave & Tel. Labs., Inc.
Acrocycle J. M. P. Mfg. Co. Baird Try-Mo Radio Co., Inc.
Adam
Adams
Admiral

Try-Mo Radio Co., Inc.
Grigsby Grunow
L. Tatro Products Corp.

Baird Portaradic
Balboa

Short Wave & Tel. Labs., Inc.
Montgomery Ward & Co.

Adrian Sears Roebuck & Co. Balder Balder Electric Co.

Advance Advance Radio Corp. Baldwin Nathaniel Baldwin Co.

Adventurer Crosley Radio Corp. Balkeit Balkeit Radio Co.

Aero Chas. Hoodwin Co. Balkeit Nat'l. Transformer Mfg. Co.

Aerodyne Chas. Hoodwin Co. Balmoral De Forest Radio Corp.

Airex Airex Co., Inc. Bandbox Crosley Radio Corp.
Air King Air King Products Co., Inc. Bandbox Jr. De Forest Crosley Ltd.
Airline Montgomery Ward & Co. Barcarolle De Forest Crosley Ltd.

Air Master
Ajax

(Wells Gardner & Co.)
Automatic Radio Mfg. Co.
Commonwealth Radio Afg. Co.

Baronet
Beede

King Mfg. Corp.
Beede Elec. Instrument Co.

Akaformer Amy, Aceves & King Bel Canto Amrad Corp.

Alderman Crosley Radio Corp. Belden Belden Radio Mfg. Co.

Alexander Sears Roebuck & Co. Belmont Belmont Radio Co.

Alhambra RCA Victor Berkshire Grigsby Grunow Co.

All American All American Radio Co. Berwick Amrad Corp.
Allied Allied Engineering Institute Berwick De Forest Radio Corp.
Allied
Ambassador
Ambrola

Allied Radio corp.
Crosley Radio Corp.
United American Bosch

Berwick
Best

De Forest Crosley Ltd.
Best Mfg. Co.

American American Sales Co.. Bigfella Crosley Radio Corp.

American Beauty 1)iamont Radio Mfgrs. Bonniboy Crosley Radio Corp.

American Bosch United American Bosch Corp. Bon Voyage Vaga Mfg. Corp.

Amertran American Transformer Co. Borgia RCA Victor Inc.

Amplex Amplex Instrument Labs. Bosch United American Bosch Corp.

Amrad Amrad Division-Crosley Brandes Kolster Radio Inc.
Announcer Crosley Radio Corp. Bremer Tully Brunswick Radio Corp.
Ansley
Ansley Universal
Apex
Arbiter or 77B

Ansley Radio Corp.
Ansley Radio Corp.
United States Radio & Tel. Co.
Crosley Radio Corp.

Brentwood
Browning Drake
Brucewood

Grigsby Grunow Co.
Browning Drake Corp.
Grigsby Grunow Co.

Arborphone Gray Electric Co. Bruno Bruno Labs.

(United Reproducers Corp.) Brunswick Brunswick Radio Corp.

Arborphone Precision Products Co. Buckingham Buckingham Radio Co.

Arcadia Wells Gardner & Co. Buckingham Splitdorf Radio Corp.

Arco Ardo Electric Corp. Bud Bud Radio Inc.
Arco Arco Tube Co. Buddy Crosley Radio Corp.
Arcturus kroturusitadio Tube Co. Burly United Air Cleaner
Ardmore
Argus

;;rigsby Grunow
Argus Radio Corp.

Bush & Lane Bush & Lane Piano Co.

Aristocrat Kurz-Kaach Co.

Armada Pilot:Radio & Tube Corp.
C

Arvin Noblitt-Sparks Industries, Inc.

Atchison litchison Radio Mfg. Co. Cable -Nelson Howard Radio Go.

Atwater Kent Atwater Kent Mfg. Co. Cameo Remler Co., Ltd.

Audiola Audiola Radio Co. Cameo Wilcox_Gay Corp.
Autocrat Autocrat Radio Co. Cameo Hilo Wilcox_Gay Corp.
Auto Dial
Auto-Lectric
Automatic

J. M. P. Mfg. Co.
automatic Radio Mfg. Co.
Automatic Radio Mfg. Co.

Cantata
Cantol

Wilcox Gay Corp.
E. C. Atkins & Co.

Auto Master Automatic Radio Mfg. Co. Capehart Capehart Corp.

Auto Rola Automatic Radio Mfg. Co. Captain L. Tatro Prods. Corp.

Autoverter Keller -Fuller kfg. Go., Inc. Cardinal Cardinal Radio Mfg. Co.

Auto Vox J. A. Brookman Co. Cardinal Lang Hhdio Co.

Carillon Wilcox -Gay Corp.

Caroler Crosley Radio '"orp.

Carter Carter Radio Division

Carteret Carteret Radio Labs.

Car-uso Laurehk Radio Mfg. Labs.

Casa Crosley Radio Corp.

Castlewood Grigsby Grunow Co.

MIMI -AIN-
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TRADE NAME

Cavalier
Cavendish
Cedar King
Centralab
Century

TRADE NAME CHART

MANUFACTURER TRADE NAME

Montgomery Ward & Co. Cub

De Forest Radio Corp. Cub
E. C. Atkins & Co.
Central Radio Labs.
Century Radio Products

MANUFACTURER

Clago Radio Corp.
Audiola Radio Co.

D

Challenger Montgomery Ward & Co. Daven Daven Radio Co.
Chambers A. C. Dayton Co. Day -Craft General Motors Radio Corp.
Champion Champion Radio Day -Fan General Motors Radio Corp.
Champion Champion Radio Mfg. Corp. Day -Mar General Motors Radio Corp.
Champion Champion Radio Works, Inc. Day Rad Radio Products Co.
Champion Consolidated Elec. Lamp Co. Day -Royal General Motors. Radio Corp.
Champion Jr. Gulbransen Co. DeForest DeForest Radio Corp.
Champion Jr. Simplex Radio Co. Delco Delco Appliance Corp.
Champion Jr.
Cheerio

Wells Gardner & Co.
Crosley Radio Corp.

Delco Delco Radio Corp,
(General Motors)

Chelsea Barty Radio Co. De Luxe Krantz & Sell Co.
Cheltenwood Grigsby Grunow Co. De Luxe Harry Ward Co.
Chevalier King Mfg. Co. De_Sota Montgomery Waid & Co.
Chief Diamond Radio Mfgrs. Detrola Detrola Radio Corp.
Chief L. Tatro Prods. Corp. De Wald Dynette Pierce Airo. Inc.
Chieftain Crosley Radio Corp. De Wald Motortone Pierce tiro, inc.
Chum Crosley Radio Corp, Dexter E. C. Atkins & Co.
Clarion Transformer Cdrp. of America Diamond Special Diamond Radio Mfgrs.
Clearodyne Cleartone Radio Corp. Dictator Montgomery Ward & Co.
Cleartone .Cleartone Radio Corp. Director Crosley Radio Corp.
Coast -to -Coast Coast to Coast Radio Corp. Discoverer Crosley Radio Corp.
Collingwood Grigsby Grunow Co. Doerle Radio Trading Co.
Colonial Colonial Radio Corp. Drac;on Emperor Pilot Radio & Tube Corp.
Columbia Allied Radio Corp. Dragon Monarch Pilot Radio & Tube Corp.
Columbia Brandes Products Co. Duet All American Iledio Co.
Comet Hammarlund Mfg. Co. Duo Internat'l All -Wave Corp.
Comet D. C. Colin B. Kennedy Corp. Duophonic A. C. Payton Co.
Commander King Mfg. Co. Duo Symphonic Jr. Wholesale Radio Service Co.
Commander L. Tatro Prods. Corp. Dynaphone
Commissioner Crosley Radio Corp. Dynette Pierce-Airo, Inc.
Commonwealth Commonwealth Radio Mfg. Co.
Compact Atwater Kent Mfg. Co. E
Compact Cleartone Radio Co.
Companion Crosley Radio Corp. Eagle Eagle Electric Mfg. Co., Inc.
Concerto Amrad Corp. Earl Chas. Freshman Co., Inc.
Concerto De Forest Crosley Ltd. Eby H. H. Eby Mfg. Co.
Concerto Splitdorf Radio Corp. Echophone Echophone Radio Mfg. Co.
Concertone Sterling Mfg. Co. Economy E. C. Atkins & Co.
Confidence Apparatus Design Co. Edison Edison, Thos. A, Inc.
Congressional Cleartone Radio Co.6 Electrad Electrad Inc.
Congressman Crosley Radio Corp. Electric Chassis Sleeper Radio & Mfg. Corp.
Conqueror Insuline Corp. of America Electrola RCA Victor, Inc.
Continental Continental Mfg. Co. Electrostatic Gray Electric Co.
Conway De Forest Crosley Ltd. (United Reproducers Corp,)
Corona Wilcox -Gay Corp. Elgin Elgin Radio & Television Corp.
Coronado Coronado Mfg. Co. Elkay Langbein-Kaufman Radio Co.
Coronado Wells Gardner & Co. Ellswood Grigsby Grunow
Coronet Wilcox -Gay Corp. El Rey El Rey Radio Mfg. Co.
Corsair Apex Electric' Mfg. Co. Embassy De Forest Radio Corp.
Corsair Pilot Radio & Tube Corp. Emerson Emerson Electric Mfg. Co.
Cortez Montgomery Ward & Co. Emerson Emerson Radio & Phono. Corp.
Cosmatone Cosmatone, Inc. Empire Empire Electric Prods. Co.
Counterphase Bremer -Tully Mfg. Co. Ensign L. Tatro Products Corp.

(Brunswick) Ensign Radio Chassis
Courier United Reproducer Envoy Insuline Corp. of America
Crescent Crescent Radio mfg. Co. Envoy Midget Insuline Corp. of America
Crescentyne CrescenV. Radio Mfg. Co. Equaphase Chas. Freshman Co., 'Inc.

Criterion E. C. Atkins & Co. Erla Electrical Research Labs.
Cromwell Sears Roebuck Co. Erla Monodie Electrical Research Labs.
Crony or 26J Crosley Radio Corp. Etude De Forest Crosley Ltd.
Crosley Crosley Radio Corp. Eureka E. C. Atkins & Co.

Crown Custom Built Radio Co. Evening Hour QT Radio Prods. Co.
Croyden Grigsby Grunow Co. Eveready Nat'l. Carbon Co., Inc.

Cruiser United American Bosch Corp. Excelsior E. C. Atkins & Co.
Crusader King Mfg: Corp. Explorer Grigsby Urunow Co.



988
OFFICIAL RADIO SERVICE MANUAL

TRADE NAME

TRADE NAME

MANUFACTURER

F

CHART

TRADE NAME MANUFACTURER

Fada Fada Radio & Electric Corp. Halson-Diamond Ralson Radio Mfg. Corp.

Fairfax Grigsby Grunow Co. Hamilton Lloyd Plaza Music Co.

Falck
Famous Player
Fanhal-LaSalle

Advance Electric Co.
Keller -Fuller Mfg. Co., Ltd.
Ralson Radio Mfg. Corp.

Hammarlund
Happy Hour
Harco
Harmonic

Hammarlund Mfg. Co.
Crosley Radio Corp.
Harrison Radio Co.
Jones Radio Co.

Fearnola Wells Gardner & Co. Harmonique Arco Tube Co.

Featherweight E. C. Atkins & Co. Harrison Pioneer Radio Labs.

Federal Federal Radio Corp. Havenwood Grigsby Grunow Co.

Ferguson Ferguson Radio Corp. Hawley Hawley Products Co.

Ferranti Ferranti, Inc. Heikau Heintz & Kaufman

Ferrolite E. C. Atkins & Co. Heritage Clago Radio Corp.

Filter -Flex Filter -Flex Radio Corp. Heyco Remler Co., Ltd.

Find -All Allied Engineering Institute
High Frequency High Frequency Labs.

First National
Fisher -Smith

Fleetwood

First National Radio Uorp.
Fisher & Smith
Fleetwood Radio Corp.

Home Builder
Homer
Howard
Hudson

E. C. Atkins t Co.
Homer Products, Inc.
Howard Radio Co.
Wells Gardner & Co.

Flint
Florenza

Flint Radio Co., Inc.
RCA Victor, Inc.

Hyatt Portable Hyatt Electric Corp.

Ford Radio Marvel Well -Ton Radio Corp. I

Fordson Fordson Radio Mf;;. Co.

Forte All American Radio Co. Ideal E. C. Atkins & Co.

Fortuna Fortuna Mfg. & Supply Co., Inc Imperial Imperial Furniture Co.

Franklin Franklin Radio Corp. Imperial Console Sleeper Radio & Mfg. Corp.

Franklin H. H. Franklin Mfg. Co.
Imperial Cruiser United American Bosch Corp.

Freed
Freed Eisemann

Freed Television & Radio Corp,
Freed Television & Radio Corp.

Intermezzo
International

Splitdorf Radio Corp.
International Radio Corp.

Freshman Freed Radio Co. J

Freshman -Belmont Belmont Radio Corp.

Frost Minton Frost Minton Corp. Jackson Bell Jackson Bell Co.

Fyfewood Grigsby Grunow Co. Jenkins Jenkins Television

Jenkins -Adair Jenkins & Adair, Inc.

G Jensen Jensen Radio Mfg. Co.

Jesse French French, Jesse & Sone, Co.

Galvin Galvin Mfg. Corp. Judge Crosley Radio Corp.

Gardner Gardner Electric Mfg. Co. Junior Pfanstiehl Radio Co.

Gem Jefferson Electric Co.
Junior Trojan Radio Corp.

General
General Motors

Simplex Radio Co.
General Motors Radio Corp.

Junior Mechanic
Justice

E. C. Atkins & Co.
Crosley Radio Corp.

Gen-Ral General Mfg. Co. K

Gi9nt Trojan Radio Corp.

Gilbert R. W. Gilbert Kadette International Radio Corp.

Gilfillan Gilfillan Bros., Inc. Karadio Karadio Corp.

Gipsy Kingston Radio Co., Inc. Kayo Kayo Mfg. Co.

Gloritone U. S. Radio & Television Corp. Kellogg Kellogg Switchboard & Supply

Goldcrest Cleartone Radio Corp. Kemper Kemper Radio Corp.

Golden Arrow Pilot Radio & Tube Corp. Kennedy Colin B. Kennedy Corp.L'

Goldentone Fordson Radio Mfg. Co. Ken-Rad Ken-Rad Corp.

Gold Seal
Governor
Granada
Grand

Remler Co., Ltd.
Crosley Radio Corp.
Wells Gardner & Go.
Brooklyn Radio Labs.

King
King
King
Knickerbocker
Knight

Colonial Radio Corp.
King Mfg. Co.
King Radio Corp.
Balder Radio Co.
Simplex Radio Co.

Graybar Graybar Electric Co. Knight Wextark Radio, Inc.

Grayson Remler Co., Ltd. Kolster Kolster Radio Corp.

Great Northern Wells Gardner & Co. Kwik-Kut E.*C. Atkins & Co.

Grebe Grebe Co., A. H. Kylectron Gray Electric Co.

Green Diamond Howard Radio Co.

Grenadier Montgomery Ward & Co. L

(We],ls Gardner & Co.)

Grimes
Grunov.

Pilot Radio & Tube Corp.
Genii. Household Utilities Co.

Lafayette
La Fayette
La Fayette

Montgomery Ward & Co.
Wells Gardner & Co.
Wholesale Radio Service Co.

Gulbransen Wells Gardner & Co. Lang Lang Radio Co.

Gypsy Grand Rapids Radio Mfg. Co. La Salle Champion dadio

H

Halldorson Halldorson Co.

Hallicrafters Silver Marshall Mfg. Co.

Ralson Ralson Radio Mfg. Corp.
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Laurehk
Legislator
Le Pilote

Leutz
Lincoln
Link
Litlboy
Litlfella

TRADE NAME CHART

MANUFACTURER TRADE NAME

Laurehk Radio Mfg. Labs. Monroe
Crosley Radio Corp. Monterey
Imperial Radio CO. Montrose
Eastern Research Labs. Morfloat
Lincoln Radio Corp. Motor Master
Link Piano Co. Moto Radio
Crosley Radio Corp. Motorola
Crosley Radio Corp. Motortone

MA UFACTURER

Grigsby Grunow Co.
Keller Fuller Mfg. Co., Ltd.
De Forest Radio Corp.
E. C. Atkins & Co.
Automatic Radio Mfg. Co.
Carteret Radio Labs., Inc.
Galvin Mfg. Corp.
Pierce-Airo, Inc.

Little Colonel Halson Radio Mfg. Corp. Motoset Fada Radio & Electric Corp.
Loftin -White Electrad, Inc. Motovox Moto Meter Gauge
Lorenzo Splitdorf Radio Corp. & Equipment Corp.
Lorraine All American Radio Co. Musique Atlas Television Co., Inc.
Los Angeles Los Angeles Radio Mfg. Co. My -Own MY -Own Radio, Inc.
Louis XIV Maxwell Radio Corp.
Louvain Federal Radio Corp. N
L. Tatro L. Tatro Products Corp.
Luxor Luxor Radio Mfg. Co. National National Co.
Lyric Apex Electric Mfg. Co. National Mc Culla Mfg. Co.
Lyric Arco Tube Co. Navigator A. C. Dayton Co.
Lyric Rudolph Wurlitzer Mfg. Co. New Buddy or 54G Crosley Radio Corp.

Niagara Laurehk Radio Mfg. Labs.
Mc Nocturne Amrad Corp.

Nomad Crosley Radio Corp.
Mc Milian Mc Milian Radio Co. Norco Remler Co., Ltd.
Mc Murdo Silver Mc Murdo Silver, Inc. Norden -ffauck Norden-Hauck, Inc.

Northern Electric Northern Electric Co., Ltd.
M

0
Mackey Parkway Radio Mfg. Co.
Madison Grigsby Grunow Co. Opera Amrad Corp.
Maestro Splitdorf Radio Corp. Operadio Operadio Mfg. Co.
Majestic Grigsby Grunow Co. Ord -O -Pam S. H. Couch Co.
Majestic United Radio & Mfg. Co. Ortho-sonic Federal Radio Corp.
Majestic Grand United Radio & Mfg. Co. Overtone Pfanstiehl Radio Co.
Mandarin Federal Radio Corp. Oxford Federal Radio Corp.
Marconi Canadian Marconi Co. Ozarka Ozarka, Inc.
Marquette Radio Chassis, Inc.
Marti Marti Radio Corp. P
Mascot Insuline Corp. of America
Master Master Radio Mfg. Co., Ltd. Packard Packard Radio Corp.
Masterpiece
Mate or 55E

McMurdo Silver, Inc.
Croaley Radio Corp.

Pal or 55F
Panatrope

Crosley Radio Corp.
Brunswick - Balke - Collander

Mayfair Clago Radio Corp. Paramount Simplex Radio Co.
Mayfair De Forest Radio Corp. Parkway Parkway Radio Mfg. Co.
Mayflower Clago Radio corp. Partner or 26K Crosley Radio Corp.
Mayflower Compact Cleartone Radio Co. Patterson Patterson Radio Corp.
Mayola Wells Gardner & Co. Peerless Gray Electric Co.
Mayor Crosley Radio Corp. Perfection E. C. Atkins & Co.
Melburn Melburn Radio Mfg. Co. Perfection Radio Chassis, Inc.
Melody Harvey Mfg. Co. Perfectone Perfectone, Inc.
Melorad Cathedral Federated Purchaser Perry Perry Products, Inc.
Merrymaker Crosley Radio Corp. Personal United American Bosch Corp.
Metro Simplex Radio Co. Peter Pan Jackson Bell Co., Ltd.
Metropolitan Chas. noodwin Co. Petite Polymet Mfg. Corp.
Michigan Imperial Radio Corp. Philco Philco Radio & Tel. Corp.
Midwest Midwest Radio Corp. Phoenix Simplex Radio Co.
Milan Federal Radio Corp. Phono Automatic Crosley Radio Core.
Minatrol Westinghouse Elec. & Mfg. Co.. Pierce-Airo Pierce-Airo, Inc.
Minerva Minerva Radio Co. Pilot Pilot Radio .& Tube Co.
Miniature Brooklyn Radio Labs. Pilot L. Tatro Products Corp.
Minstrel Apex Electric Mfg. Co. Pilot Dragon Pilot Radio Corp.
Minuet High Frequency Labs. Pioneer Pioneer Radio Co.
Minuette Remler Co., Ltd. Playboy Crosley Radio Corp.
Miraco Midwest Radio Corp. Playtime Crosley Radio Corp.
Mission Mission Bell Radio Mfg. Co. Plymouth Plymouth Radio Ccrp.
Moderne Pala Radio & Elec. Corp. Postal Postal Radio Corp.
Mohawk Rudolph Wurlitzer Mfg. Co. Ponerack Radio Chassis, Inc.
Mon -Arc Wells Gardner & Co. Powerton,q, Try-Mo Radio Co.
Monarch King Mfg. Co. Pribnow E. C. Atkins & Co.
Monotrol Sleeper Radio & Mfg. Corp PrIes Priess Radio Co.
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TRADE NAME

TRADE NAME CHART

MANUFACTURER TRADE NAME MANUFACTURER

Princess Montgomery Ward & Co. Steinite Jackson Radio & Tel. Co.

Pup Crosley Radio Corp. Sterling Sterling Mfg. "o.

Stewart Warner Stewart Warner Corp.

R Stratford Grigsby Grunow Co.

Stromberg Carlson Stromberg Caflson Tel. Mfg.

Radiette Keller Fuller Mfg. Co. Super Fadalette Fada Radio & Electric Corp.

Radiobar
Radiokeg
Radiola

Radiobar Co., of America
R. K. Radio Labs., Inc.
RCA Victor, Inc.

Superflex
Super Synchrophase
Super Test
Supertone

Radio Products Corp.
A. H. Grebe & Co., Inc.
Radio City Products Co.
Simplex Radio co.

Radiotrope U. S. Radio & Tel. Corp. Sussex Sears Roebuck & Co.
Radolek Radolek Co. Symphonic Wholesale Radio Service Co.
Remington Coast to Coast Radio Corp.

Remler Remler Co., Ltd.

Repose Crosley Radio Corp.

Repose Jr. Crosley Radio Corp. Tatro, L. L. Tatro Prods. Corp.

Republic Republic Radio Co. Temple Temple Corp.

Reveler Crosley Radio Corp. Tenstrike Crosley Radio Corp.

Revere Revere Radio Corp. Thermiodyne Algonquin Electric Co., Inc.

Roadmaster Halson Radio Mfg. Corp. Tiffany Tone Herbert H. Horn

Roamio Crosley Radio Corp. Tobe Tobe Deutschmann Corp.

Roland Sears Roebuck & Co. Tom Thumb Automatic Radio Mfg. Co.

Rondeau Crosley Radio Corp. Tonebean Atwater Kent

Roosevelt
Roots
Royal

Commonwealth Radio Mfg. Co.
Roots Auto Radio Mfg. Corp.
Harrison Radio Co.

Transitone
Transoceanic
Trav-ler
Treasure Chest

Philco Radio & Tel. Corp.
C. R. Leutz, Inc.
Trav-ler Mfg. co.
Coronado Ufg. Co.

Royal Brooklyn Radio Labs. Triumph Remler co., Ltd.
Royal Royal Radio Mfg. Co. Trojan Trojan Radio Corp.
Royal Cruiser United American Bosch Corp. Troubadour Apex Electric Mfg. Co.

Troubadour Montgomery Ward & Co.
S Travette Crosley Radio 'orp.

Travo Crosley Radio Corp.

Sailor L. Tatro Products Corp. Truetone Wells Gardner & Co.

Sara J. & L. Sara Co. Trutest Wholesale Radio Service Co.

Sargent E. M. Sargent 20th Century Pilot Radio & Tube Corp.

Scott E. H. Scott Radio Labs., Inc. Tynamite Crosley Radio corp.

Scout Sleeper Radio & Mfg. Co.

Secretary Crosley Radio Corp. U

Senator Crosley Radio Corp.

Sentinel Sentinel Radio Corp. U. S. Apex U. S. Radio & Tel. Corp.

Serenader
Serenader
Seven Seas

Montgomery Ward & Co.
Sleeper Radio & Mfg. Corp.
C. R. Leutz, Inc.

U. S. Radio
United
Universal
Universal

U. S. Radio & Tel. Corp.
United Motors Service Inc.
Simplex Radio Co.
Universal Auto Radio corp.

Sevette Crosley Radio Corp. Utah Utah Radio Prods. Co.
Sextet All American Radio Co.

Sheffield Grigsby Grunow Co. V

Sheffield E. C. Atkins & Co.
Shelburne Shelburne Radio Mfg. Co. Vagabond Croslpy Radio Corp.

Sheldon Sheldon Radio Corp. Vagabond Vaga meg.

Sherwood Grigsby Grunow Co. Vibro Power United American Bosch Corp.

Showboy Crosley Radio Corp. Victor E. C. Atkins & Co.

Silver Silver Marshall, Inc Victor RCA Victor

Silver McMurdo Silver, Inc. Victoreen Victoreen Radio Co.

Silver Ghost C. R. Leutz, Inc. Victory Champion Radio

Silvertone Sears Roebuck & Co. Viking Grigsby Grunow

Simplex Simplex Electric Co., Inc. Viking Halson Radio Mfg. Corp.

Sky Hawk
Sky Rover
Sleeper
Smooth Cut
Solar

Republic Industries
Wells Gardner & Co.
Sleeper-Rddio & Mfg. Corp.
E. C. Leutz, Inc.
Solar Mfg. Corp.

Viking
Viking
Virtuoso
Visionola
Vitatone

King Mfg. Co.
Ozarka, Inc.
Splitdorf Radio Corp.
Sparks Withington Co.
Zaney Gill Corp.

Sondo or 84D Crosley Radio Corp. W
Sonata Amrad Corp.
Sonora Sonora Phonograph Co., Inc. Wallace E. C. Atkins & Co.
Sovereign All American Radio Corp. Wallace Try -Mo radio Co., Inc.

Sparton Sparks Withington Co. Walton Northwest Specialty Service

Splitdorf Splitdorf Radio Corp. Ware Ware Mfg. 6orp.

Standard Cleartone Radio Go.

Stanrad Howard Radio Co.
Star Wells Gardner & Co.
Star Raider Continental Radio Corp.

Co
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TRADE NAME CHART

TRADE NAME MANUFACTURER TRADE NAME MANUFACTURER

Warwick Amrad Corp. Foods Desk Crosley Radio Corp.
Warwick Sears Roebuck & Co. World Simplex Radio Corp.
Warwick Splitdorf Radio Co. World Cruiser Remler Ltd.
Wellington Sears Roebuck & Co. Wurlitzer Rudolph Wurlitzer Piano Co.
Wells Gardner Wells Gardner & Co.
Westinghouse Westinghouse Elec. & Mfg. Y
Westminster Sears Roebuck & Co.
Whitehall Grigsby Grunow Co. York De Forest Radio Corp.
Wilcox -Gay Wilcox Gay Corp.
Windsor Amrad "orp. Z

Windsor De Forest Radio Corp.
Winthrop Splitdorf Radio Corp. Zaney Gill Zaney Gill Corp.
Wolverine Laurehk Radio Mfg. Labs. Zenette Zenith Radio Corp.
Wonder Bar Wonder Bar Radio 'orp. Zenith Zenith Radio Corp.'
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OFFICIAL RADIO SERVICE MANUAL 995

The Official
REFRIGERATION

Service Manual
will help you to make

a few extra dollars-
AS a reader of the 1935 OFFICIAL RADIO

SERVICE MANUAL, you will be interested in
learning about the OFFICIAL REFRIGERATION
SERVICE MANUAL, edited by Mr. L. K. Wright.
This important volume has served as a guide for
years, and recently a new section of 96 pages has
been added. Included in the new pages is a vast
amount of data on recent electric refrigerators and
their servicing features. A brief resume of the con-
tents below will give you an idea of how valuable
this REFRIGERATION MANUAL will be to you.

Here Are Some of the Important Chapters
Introduction to the Refrigeration Servicing Business; His
tory of Refrigeration; Fundamentals of Refrigeration:
Description of all Known Types of Refrigeration: Motors;
Trouble Shooting; Unit Parts, Valves and Automatic
Equipment; Makes and Specifications of Units; Manufac-
turers of Cabinets; Refrigerants and Uses; and many
other important chapters.

Service Electric Refrigerators
In your community there are dozens of electric refrigerators to be
serviced. Many need immediate repairs which can be made quickly,
and with little expense-and which you can repair with the aid of this
authoritative OFFICIAL REFRIGERATION SERVICE MANUAL.
Make many extra dollars, together with other repair work in therefrigeration held. Electric refrigeration servicing is a well -paying
business-start in your spare time-before long you will be devoting
full time to it. One or two jobs pay the small cost of theREFRIGERATION MANUAL.

$ 5 00
LIST PRICE

450 PAGES
Over 1,200 DIAGRAMS

FLEXIBLE, LOOSELEAF BINDER
COMPLETE SERVICE DATA

ORDER YOUR COPY TODAY! Send your remittance of $1.00,
check or money order, to the publishers for your copy of the
OFFICIAL REFRIGERATION SERVICE MANUAL. The book will
be shipped immediately, POSTAGE PREPAID.

GERNSBACK PUBLICATIONS, Inc.
Dept. OR -35

99 Hudson Street : : New York, N. Y.

HOLLYWOOD GOES MIDWEST!

AMAZING NEW 1935
Su per Deluxe

ik.....,,,,,.
,,.

.,

9 TO.
2,400

METERS
12,000 MILE
TUNING

RANGE

GUARANTEED
WORLDWIDE
RECEPTION

BEFORE you buy
any radio,, write for
FREE copy of the ne

Mitw,.et1935 "Fifteenth Atari -
w

versary" catalog. Learn why pop-
ular movie stars like Jean Harlow,
Richard Arlen. Claudette Colbert
gad Ginger Rogers prefer the Mid.
west Super De All
Wave Itsdiu. Learn why over
110.000 castonuera saved IS to Si
by buying direct from Midwiast.
You, too. Can make a positive sav-
ing of from 30% to 50!, by buying this
more economical way. Why be content
wito ordinary so-called "All -Wave", "Dual
Wave" er " rri-Wave" receivers when

idwest gives you more wave lengths in to-
day's most perfectly developed 16 -tube Su-
per DeLuse ALL- WA VE radios that are
proven by 4 years of success ... that carry
an iron -clad guarantee of foreign reception.
Time bigger, better. niore powerful, clear-
er -toned, super -selective radii.; have FIVE distinct woe
Liants: ultra -adrift, short, medium, broadcast and long.
Tseir greater all -wave tuning range of 0 to 2-100 nicbrs
(3.3 inbt.ieyeles to 125 KC) enables you to tune in sta-
tions 12.000 miles away with clear loud -speaker reception.
Now. you can enioy super American. Canadian. police, ama-
teur. commercial, airplane and ship broadcasts ... and derive
new excitement from unequalled world-wide performance.

SO ADVANCED 1935 FEATURES
TRY this super de luxe l6 -tube All -Wave radio in your own

home for 30 days-before you deride. The new 36 -page
catalog pietures tto complete hue of artistie consoles and
c.ttssis. See for yourself tire 50 advanced 1935 features.

DEM. DIRECT WITH IABORATORIES.
1 N:1(1-: \ ;IN() arc ,ire In SAVEhigh, ra lio prices ,t0.1. 11:ty before the TODig advance . NOW . while you can

V.11111, ... /10 mid Heinen's profits to pay.
lase advantage of Midwest's sensational 54[110

CIVon save 30'I, to 50'0
rrhen you buy this popular way .v.I
141 days FREE trial . as little a,
Jown puts a Midwest ratio in your D01/10.
vliIwest gives you triple protection with:
A one-year guarantee, foreign receo-
tion guarantee, money -hack guarantee.
Send to lay for rREE eatalog

MIDWEST RADIO CORP.
.E.tablished 1920

Dept; 664' Cincinnati. U.S.A.*,
CableAairass, Miraco, All Codes

"MBE

WORLD'S
GREATEST

RADIO VALUE

50

.....

with
New

DelareAluditorium
Type SPEAKERL,.

erms
AS LOW AS

#3°J)
DOWN

FOIL
AMAZING 30DAW FREE TRIAL
OIFIER AND NEW NPSS

IMIDWEST RADIO CORP.,
Dept. 644
Cincinnati, Ohio.
Without obligation on my part send me
your new FREE 1935 catalog, and com-
plete details of your liberal 30 -day
FREE trial offer. This is NOT an order.

Name

Address

Town

User -Agents

Make Easy
Extra Money
Check Here
for
Details 111

State
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The Best NEWS of the Year

Many Auto -Radios
Installed Last Summer

Now Need Servicing!
Auto -radios installed during the past
six months usually need some minor
adjustment-new tubes, new suppres-
sors or other parts. Perhaps the job
will even be more difficult-then you'll
find how needy the Auto -Radio Serv-
ice Manual is to repair the job quickly.

To everyone who now purchases the OFFICIAL
AUTO -RADIO SERVICE MANUAL this big48 -page Supplement is Issued FREE. Practicallyall of the latest sets, together with servicing in-
formation will be found in these new pages. The
new Supplement does not increase the cost of the
book to you, but gives you en Auto -Radio Service
Manual that is right up-to-the-minute with serv-ice notes.

Good Money in Servicing Auto -Radios
If you are overlooking servicing auto radios, you're
missing a great deal of business. The auto -radiobusiness had its greatest boom last summer when
thousands of sets were sold. Ily now many of
these same sets require servicing and with hun-
dreds et them right in your own community, youcan build up a good auto -radio servicing business.
In a short time you can easily add 25% profit ormore to your regular servicing business.

List of sets covered in the Manual
Acme Radio Mfg. Co P. R. Mallory & Co.Allied Radio Coro. Melborn Radio Mfg. Co.Atwater Kent Mfg. Co. Montgomery Ward & CoAudlola Radio Co. National Co.. Inc.Autocrat R14110 Company Noblitt-Sparks Ind., Inc.Automatic Radio Mfg. Co Insilco Radio & Tel. Corp.Carter Genemotoe Corp. Pleree-Airo, Inc.Century Radio Prods. Co. Premier Electric Co.
Chevrolet Motor Company Radio Chassis, Inc.
Consolidated Industries, RCA -Victor Co., Inc.Ltd. Scalpel Radio Corp.Crosley Radio Corp. Sparks-Withington Corp.Delco Appliance Corp. Stewart Radio & Tel. CornDetrola Radio Corp. Stewart -Warner Corp.Emerson Electric Mfg. Co Stromberg-Carlson Tel.
Fads Radio & Elec. Corp. Mfg. Co.
Federated Purchaser, Inc. Transformer Corp. of Am.Ford -Majestic United Amer. Bosch Corp.Fanklin Radio Corp. United Motors ServiceGalvin Mfg. Corp. U. S. Radio & Tel. Corp.General Electric Co. Ptah Radio Prods. Co.General Motors Corp. Wells -Gardner CompanyA. II. Grebe & Co. Wholesale Radio Sera. Co.Grigsby-Grunow Co. Rudolph Wurlitzer Mfg.Chas. Hoodwirt Company CO.
!nits -national Radio Corm Zenith Radio Corp.

Over 200 Pages

Oyer' 500
Illustrations

Flexible, Loose-

Leaf Cover

GERNSBACK PUBLICATIONS, Inc.99 Hudson Street New York, N.Y.
S

MAIL THIS COUPON TODAY!
GERNSBACK PUBLICATIONS, INC. OR -3599 Hudson Street, New York, N. Y.
Enclosed you will find my remittance of $2.10 forwhich please send me One Copy of the OFFICIAL
AUTO -RADIO SERVICE MANUAL with FREE 4% -page Supplement. Send remittance in check or money
order. Register letter if It contains cash or currency.
WE PAY POSTAGE.

Name

Address

City State
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GOOD BOOKS WHICH HELP
IIMAKE RADIO WORK MORE PROFITABLE

Presented on this page are books of the RADIO -CRAFT LIBRARY SERIES-a most complete and authentic set
of volumes treating individually, important divisions of radio. Each book has been designed to give radio men
the opportunity to specialize in one or more of the popular branches of the industry. You will find them a
real help in your work and they will contribute to your money earning capacity. Read these books during your
spare time at home.

The authors of these books are well-known to everyone. Each is an expert radio man; an authority on the
subject-each is thoroughly familiar with the field which he represents.

This is the first real opportunity that you have ever had to build a library of radio books that are authentic.
MOST OF THE BOOKS HAVE BEEN RECENTLY REVISED AND REWRITTEN TO KEEP THEM UP
TO THE MINUTE. Mail coupon below for your books.

Book No. I

Radio Set Analyzers
And How To Use Them
By L. VAN DER MEL

With Full Instructions and Descriptions
of Set Analyzers. Tube Cheaters. Os-
cillators, etc. (Just revised.)

Book No. 2
Modern Vacuum Tubes

And How They Work
By ROBERT HERTZBERG

With complete Technical Data en All
Standard and Many Spatial Tubes.
(Just revised.)

Book No. 3

The Superheterodyne
Book

All About Superbeterodynos
By CLYDE FITCH

Now They Work, Hew to Build and
How to Service Them.

Book No. 4
Modern Radio Hook -Ups

The Best Radio Circuits
By R. D. WASHBURNE

A Complete Compendium of the Most
Important Experimental and Custom-
built Receivers.

Book Ne. 5
How to Become a
Radio Service Man

By LOUIS MARTIN
Mow to get started in the business of

servicing radios and how to make
money in this field.

Book No.

Bringing Electric Sets
Up to Date

By CLIFFORD E. DENTON

With Pentodes, Multi- M us. Dynam Is
Speakers --Complete Information Hew
to Modernize A. C.. D. C. and Bat-
tery Operated Receivers.

Book No. 7

Radio Kinks and
Wrinkles

By C.. W. PALMER
For Service Men and Experimenters

A Complete Compendium on the Latest
Radio Short -Cuts and Money Savers-
These Kinks Are Great Time -Savers.

Book Ne. 8

Radio Questions and
Answers

By R. D. WASHBURNE

A Selection of the Most Important of
5.000 Questions Submitted by Radio
Men During the Course of One Year-
They Are All Answered by a Techni-
cal Expert.

Book No. 9

Automobile Radio and
Servicing

By LOUIS MARTIN
A Complete Treatise on the Subject

Covering All Phases from Installing
to Servicing and Maintenance. A Book
That Is Greatly Needed Today.
(Just Revised.)

All Books volumes are all uniform size, 8 x 9 Inches, and contain on an
average of 50 to 120 illustrations. Each book is printed on fine

Uniform paper and no expense his been spared to make it an oustanding
value.

Book No. 10

Home Recording and
All About It

By GEORGE J. SALIBA
A Complete Treatise on Instantaneous

Recordings, Microphones, Recorders,
Amplifiers, Commercial Machines,
Servicing, etc.

Book No. II

Point -to -Point Resistance
Measurements

By CLIFFORD E. DENTON
The Modern Method of Servicing Radio

Receivers-.o Book Which Radio Ser-
vice Men Have Referred to More Than
Any Other.

Book No. 12

Public Address
Installation and Service

By J. T. BERNSLEY
Modern Methods of Servieing and Install-

ing Public Address Equipment

Big Discount
To You

In order to make It possible for
everyone to buy these books, theilftr (501 rent price has been
tirade uniform for all volumes.
You can buy these books sepa-
rately, but you shook' take ad-
vantage of our special offer:

When Five (5) Books
Or More Are Ordered

Deduct 20% From
Your Remittance

Simply fill In the coupon at left,
and wall It to us together with
our remit tam*. Checks, stamps

or rosary orders accepted.

Here are the
subjects covered-

Set
Analyzers

Tubes

Superheterodyne
Circuits

Radio
Hook-ups

Servicing
Business

Modernizing
Electric Sets

Kinks
and Wrinkles

Questions
and Answers

Auto -Radio
Servicing

Home Recording

Resistance
Measurements

Public Address

CLIP-MAIL THIS COUPON TODAYI
G ERNSBACK PUBLICATIONS. INC., 99 Hudson Street, New York, N. Y.

I have circled below the numbers of books In the RADIO -CRAFT LIBRARY SERIES
ishich you are to send me, and have deducted 20% for ordering five (5) books or more. I bareIncluded my remittance in full, at the price of 50c each, when less than live books ago nideic.1

The amount of my remittance Is (Stamps, checks or money orders arrept,,1
Circle numbers wanted: 1 2 3 4 S 6 7 8 9 10 11 12

Name Address

city State OR -35
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VOLTAGE DIVIDER CHART
NATIONAL UNION RADIO CORP

Naas and Model Res stance

ACNE

A.C. 7 2500-1200-200
2000-290

ALL AMERICAN MONAWK

Name and Mods)

CLARION

A.C.160-25-160

Resistance

3800-4300-2900-1150-
1100-175

A -5 -C -D -E -F -C -H

C-6
Lyric IS

900
2000-2000-1000-300
3000-2000-2500-900
908-150-650-40-250

2000-1700

Series 100
A.C.94-25-94

Series 120
84 A 85
40

11000-4100-4100-230
3800-4300-1800-1300-

435-400-210
40000-20000-15000
15000-20000
11000-4100-4100-120

ANNAN
80-81-90-.O1
D.C.61-25-61-A.C.70

15000-20000
13000-10000

7 A.C. 2175-1555-350 A.C.60-25-60 167-13400-8200-4600
70 5000-3600 A.C.51-53-55
82 475-300-1000-700 25-51.25-53_25_55/11500-25000
27 10700-8400-4700 340 11250-6500-1000

300 2700-3060-350
ANSLEY RADIO A.C.280-25-280 10000-8100-1000
U2 3000-4000 A.C.260-25-260 10000-8300-400
U3 1500-4500 241 10000-8300-400
U8 350-150-1500-4500 A.C.240-25-240 11000-8200-200

220 11000-4100-4100-220
APEX -550
8 500-1000-1200-600-600- COLONIAL
10 500-1000-1800-600-425 28 8500-7000
20 55-1250-3750 28 2200-4000-1000
26 1000-2640 28 50000-50000-25000
26P 640-360-2640 32 A.C. 100-40
27 4700-8400-10700 32 A.C. 210-210
28 7000-700,2200-70 33-34 60000-50000-11000-Or1g.
48 700-2200-700 32-33-34 2400-1800

32 D.C. 34.9 ohms
42402PRONE 32 D.C. 1.43 ohms
A.C. Model 1600-20000-0-1300-275 32 D.C. 5.7 ohms
Model R-11 1100-250 36-39 A.C. 100000-65000
Model R-11 8500-2000 36 D.C. 1.83-17.6-68

7345-C399 20000-50000-200-400 V.P.
ARGUS C595 e000-15000-300

B-125
8-195

300-435-735
4000-460-700-65-280

C695
C995
250AC-279AC-300AC

8000-15000-400
6000-50-1500-180-60
20000-50000-350

BACKBIT 605-671
131 -Auto

30000-30000-150 V.P.
40000-80000-600

AM -1804-1808 6000-3000-1800 134 -Auto 40000-80000-1000
3600-770 31A.C. 37000-37000-37000
4500-650 31D.C. Large Pllament Resistor

87-B9 7700-12000-4300 used 60 ohms
A7 10000-3200 V.P. -- Variable Potentiometer
AIM -135-1356 6000-3500

BOSCH (United American Bosch Corp.)
28
29-825
29-825
28
48
49
58
54D.C.
54D.C.
60-61

5000
10000-10000
2000
1200
950-1450-2000
1650-800-1950
2050-1950-180-950
5 ohms
22 ohms
1300-2380-160-950

62-63 A.C. 1400-2600-250
62-63 A.C. 20000-50000-900-150
2608 3700-2270-1510
For additional information consult manu-
facturer giving serial no. and model.

BRANDES (Holster)
8-10
B-11
13-15,8-16

SRENER-TULLY
6-40,6-41
8-20,8-21

BROmNINI-DRAKE

BD

BRUNSWICK

PR -17-8
5-17
5KR-3KR-2KR-KR7
3NC8-5NC8
3NC8-5NC8
3KR8-AP736
3688-AP736
3NW8
3NW8
3NW8
3-8-10-11-13
PR -6

D.C.
P-14

5600-0-1800-140-1000
1800-0-450-45-2500
2500-45-410

3000-560-6500-5000-1660
4900-5500-3000

800-2200-1800-1000-2500

1000-200-2500-4000-2500
1690-205-2140-3750
1600-1900-440
400-350-350-190 (Bias)
2250 (Plate Resistor)
7210 ohms
1500-197-1970-1370-1128
310-3850-310 (Bias)
2200-300-4000-1280
1500-1000-250-130-160
4920-900-700-90-40-120
4250-4250-3200
30-30
300-100-100-2600-7000

COLUMBIA RADIO

Screen -Grid 8 7500-10000

COLUMBIA KOLSTER

C1 -C3
C2 -C4
C5-961-12051
C5-13101
030-300
C500
902-903-980
920
931
940
950
950
980

3000-3000-220-60-840
900-120-90
7200-60-90-700
3400-3800-55-80-140-360
2000-140-500
2000-135-500
2100-120-430
1650-410
6000-2200-135-700
2500-45-410
9000-3200-140-70-700
30000-20000
6000-55-100

CROSLEY

704AC-602 Jewel Box 540-55-55
704AC-602 3475-1525
77-77-1 - 120 1750-2000-225-320
705 95-45

DAYFAN

6 Jr. -5524-5525
5050 Power Unit
5080 Power Unit

2000-3000-1300 650
1400-3500-5800-7000-180-
1100-100-2000-3300-950

EARL

31 -31S -32 -32S -41-
33-33S 4000-0-750

31-32-33-41 5000 ohms

ECNOPNONE RADIO

S4 -S5-70-72-81
60-62-80-90-92
40
50
4

5-12-14-38
35-36
10-15-16-20-17-18

20000-50000
20000-25000
50000-50000
30000-25000
50000-40000
25000-25000
10000-500-7500-2500
25000-15000
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Get Your Copy of thisBook
NOW

Official Air Conditioning Service Manual

NOW
$5.00

A COPY

OFFICIAL",.

AIR CONDITIONING
SERVICE MANUAL

352 Pages
Over 600 Illustrations

9" x 12" in Size
Flexible, Loose Leaf

Leatherette Cover

MAIL COUPON TODAY!
GERNSBACH PUBLICATIONS
99 Hudson Street, New York, N. Y.

Gentlemen: Enclosed you 'will find my remittance of Five Dollars
for which you are to send me One Copy of the OFFICIAL AIR
CONDITIONING SERVICE MANUAL, POSTAGE PREPAID.

Name

Address

Dept. 0 R-3 5

City State
(Send remittance in form of check, money order or unused U. S
Postage Stamps. Register letter if it contains stamps or currency.)

A GOLDEN OPPORTUNITY FOR ALERT
MEN IN THE NEXT GREAT INDUSTRY

THE idea of electricians, radio service men and other mechanically in-
clined men servicing Air Conditioning and Refrigeration Units is self-
evident and the thought has occurred to some untold thousands ever since

air conditioning equipment has been installed in public auditoriums, theatres,
studios, department stores, office buildings and manufacturing plants. The
tremendously broad possibilities in this new industry are bound to give
employment and success to men far-sighted enough to see its advancement
and development. We quote an excerpt from Mr. Hugo Gernsback's editorial
which appeared in a recent issue of Everyday Science and Mechanics:

"I advise young and progressive men to go into the air-
conditioning business during the next few years; because
this, without a doubt, is the coming industry in this coun-
try. Thousands of small firms will spring up, undertaking
to au -condition private houses, small business offices, fac-
tories, etc. We are not going to tear down every building
in the United States immediately. It will be a gradual
growth; yet small installation firms will air-condition
small houses, and even single offices in small buildings."

This is only partial proof of the certain success of this new field. Further
assurance is that engineering schools have already added many important
courses on air conditioning to their regular curriculum. Architects and
building contractors are giving considerable thought to installation of this
equipment in structures which are now being planned and built. Thebeginning of this business will probably be similar to the auto and radio
industry, but in a few short years it will surpass these two great fields.

The OFFICIAL AIR CONDITIONING SERVICE MANUAL is edited by
L. K. Wright, an expert and a leading authority on air conditioning and
refrigeration. He is a member of the American Society of Refrigerating
Engineers, American Society of Mechanical Engineers, National Association
of Practical Refrigerating Engineers; also author of the OFFICIAL RE-
FRIGERATION SERVICE MANUAL and other volumes.

In this Air Conditioning Service Manual nearly every page is illustrated;
every modern installation and individual part carefully explained; diagrams
furnished of all known equipment; special care given to the servicing and
installation end. The tools needed are illustrated and explained; there are
plenty of charts and page after page of service data.

Remember these is a big opportunity in this new field and plenty of
money to be made in the servicing end. There are thousands of firms selling
installations and parts every day and this equipment must be cared for
frequently. Eventually air conditioning systems will be as common as
radios and refrigerators in homes, offices and industrial plants. Why not
start now--;ncrease your earnings with a full- or spare -time service business.

Here are some of the chapter heads of the AIR CONDITIONING SERVICE
MANUAL:

CONTENTS IN BRIEF
History of Air Conditioning; Fundamental Laws; Methods of Refrigera-

tion; Ejector System of Refrigeration; Compression System of Refrigeration;
Refrigerants; Lubricating Oils; Liquid Throttle Devices; Servicing Ex-
pansion and Float Valves; Servicing Refrigerating Swatems: Control De-
vices; Thermodynamics of Air Conditioning; Weather In the United States;
The Field of Air Conditioning; Insulating Materials; Heat Transmission
Through Walls; Complete Air Conditioning Systems; Estimating Require-
ments for the Home, Small Store, Restaurant; Layout of Duct Systems;
Starting Up a System; Operating and Servicing Air Conditioning Systems;
Air Filtration, Ventilating and Noise Eliminating Devices; Portable Electric
Humidifiers and Room Coolers; Automatic Humidifiers; Air Conditioning
Units for Radiator Systems and Warm Air Systems; Central Conditioning
Units, etc.

GERNSBACK PUBLICATIONS, INC.
99 Hudson Street New York, N. Y.
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VOLTAGE DIVIDER CHART
( CON 'T)

Name and Model Resistance

EDISON

R1 -R2 -C2 12500
R4 -R5 -C4 10000
R1 -R2 -C2 750-750
All other Models 8000

EMERSON RADIO A PHONOGRAPH CORP.

S7 35000-50000
L755 1000-12500-15000
MAC7-8755 12000-20000
LAC7-L559-L557 23000-25000
1556 25000-25000
1404 -L460 -L458 25000-30000
BAC10-810 Chassis Tap on Speaker Field
DC4-1459-1457-

L456 10000-30000

Name end Model Resistance

GENERAL MOTORS

A Chassis 120-130 1400-3500-5800-7000
140-150-160 180-650-800-59-1863

2000-465-6900-7600-4800

GOLDEN LEVU
Models

ORAYSAR ELEC.

9000-3500-4000-4500-
11000-9000

ERLA RADIO A ELEC.

R1 -A Power Units
510-1263)
530-540
520-1261)
550-560
570
610-1264)
810

RESEARCH LAB.

8660-9000-55
25000-20000-0-400
25000-20000-0-400
None
Line Resistor 190 ohms
Line Resistor 145 ohms
25000-25000-0-500
None

17
400
400
311
500
500
600
600
678

1690-205-2140-3750-410
2800-900-3600-1100-N0d)
500-0-1460-540-0,80010.21
1600-1900-440
400-350-350-190 (Bias)
2250 (Plate Resistor)
375-90 (Bias)
4800 (Plate Resistor)
3200-830-120-715

1010-1020-1030 3340-3000-3500-220- OBESE
2350-1040 SK4 677-2200-62

248-249-252 None SX4 7000-10000-1500
AC6 750-2800-5900

FADA AC6 6300-95-695
42-44-46-41-47 800-300-100 AC7 20000-60000
K.P.-K.G. 5000-20000-25000-3000-

300,2nd Divider,750-800 GRIGSBY-oRUNOM See Majestic
KO-KOC 3000-15000-15000-7500
KU 13000-13000-7500 GRUNOM - See Household Utilities
KW 25000-13000-75000
66KY 25000-10000-5000-125
RA -RC 25000-30000
RE 35000-35000 GULORANSEN
RG 35000-25000 AC8 3100-9473-11250-150

FEDERAL

D -E -F-0 Unite
H Unit

135-2000-200-350
3500-13000

NAMMERLUND
Hi -0 30 800-2000-1400-3000-2000
H1-0 31 2400-2800-1850-150

FREED

78 -78S -79 -79S -95S
CHARLES NOODMIN

90-90S-65-95 4000-0-750 All Models 25000-50000

85-65 5000 ohms
HOWARD RADIO

FREED EISMANN 135 17500-16000-12000-1600

NR -11

NR -11

7.5 ohms
360-90-90

SOA, SOC
AF

2300-1600-900
1500-900-2570

NR -I1
NR -57 - NR -60

1750 ohms
1750 ohms

B

DL
3200-2700-1500
2700-2270-1740-490-120

NR -70 1150-2000-350 3200-2700-970

NR -80 - NR -85

NR -485

2000-350
1900-2000-350 AYH

2570-4100-780
450-3000-3750-2250-450430

NR -60
NR -80
NR -80
NR -85

2000-350-0-4000
2000-1750
4000-0-350
1900-2000-0-350

L -M

0
AVO

4000-3150
3900-3730-2200
2570-4100-680
500-2150-2500-1820-440-425
2800-8000-9800-750

FRESHMAN 135AC 160C-12000-16000

N-11 - N-12
Model 0

2200-6600-3300-4500-1500
2100-3000-4300-1250-300 KELLOGG

0860 1800-4500-3000-2000 523-528 1000-3000-1500-1000-130

GENERAL ELECTRIC KENNEDY

K62 14300-18000-150 20B 2000-1500-750
H71 -H32 14000-10000-170 32 2800-400-1800-750
822 -822X -842-

J70 -J75 16000-8000-150-4350 ULSTER
J105 -J100 -J107 -

J109
J88

100000-100000-4500-120
10000-14000-170-30000

6J-66-611
6H
K20-21-23

3000-3000-220-900
500-4000-940
90-125-900

J125A
J83 -J87

3000-600-1300-2900
4500-2800-10000

K-24
K-38

3400-3800-55-80-140-360
3600-55-75-700

H31-H5.1-H51R-H71R 14300-18000-170-6000 K-42 840-140-2600
K60-K65-K60P-K65P 10000-10000 K-43 1600-1000-3800
J72 10000-2500-6500-7500 K-44-45 1450-650-200-350
J82-86
J834

10000-14000-170
10000-28000-10000

K-48
K-50

1500-2000-100-2000
1525-2500-280-400

T12 20000-13000 K-60-62 4000-1500-1500-200
8220-8420 4500-8000-150-450 K-70-72 3000-3000-2000-200
A60 20000 K-90-92-80-82 ;000-7000-3000-250
891-8916 14300-18000-170 K110-112-120-122
K50 -51 -50P -51P -54P 14000-14000-3000 130-132 25000-25000
S428 180000 Series K-140-142 25000-25000
J80 -J65 16000-8000-150 K250 7800-60-90-700
6404 10000-12000 K22-25-27 3000-3000-220-60-840
150 -L51 -K106 8000-20000-4500
141 4200-830-120-715
S132 16000-18000-150 LANG
840
T41

30000 Series
32000-830-120-715

D.C. 30-27.27-27-27-15-80
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SERVICE MEN'S ESSENTIALS
FOR ALL MEMBERS OF THE .

ORSMA
WHAT ARE THE SERVICE MEN'S ESSENTIALS?

THE OFFICIAL RADIO SERVICE MEN'S ASSOCIATION has arranged to supply a number of "ServiceMen's essentials" for its members and associate members only.
These essentials are priced at cost, plus a small additional fee which is the only source of income that theAssociation has. No one obtains any profit or benefit, except the Association itself. Whatever profit accrues, isreinvested for the furtherance and enlargement of the Association.
By using the letterheads, billheads, etc., you present the business -like appearance to your customers. In addi-tion, the Association has made arrangements with most of the prominent manufacturers to allow special

discounts to members, providing ORSMA letterheads are used when ordering.

this lot. Corte', itott

@ascpb &Wolk
ta..41

2T-2.7...""'. =.14 .11C.-gf
4 .t.

No. 14-50c each
(Plus 10c for Postage)

No. 5--50c each

No. 6-75c per 100
$4.00 per 1000

No. 1 ORSMA LETTERHEADS
These letterheads, shown on the right, are furnished with

your name, address and telephone number, printed on excel-
lent paper. They are sold in lots of 100 or multiples thereof.
with a distinct saving for single orders of 1.000 or pore.Per 100. 60c; per 1000. $3.00.

No. 2 ORSMA ENVELOPES
These are furnished to match the letterheads, printed with

your name and address and seal of the Association. They go
hand in hand with the letterheads and are usually ordered in
the same quantity. Per 100, 60c; per 1000. $3.00.

No. 3 ORSMA SERVICE RECORD CARDS
These serve a double purpose; whenever you complete  Job

you fill out the report -bill and hand It to the customer; this is
the "psychological moment" to collect. By the use of carbon
paper a permanent record is kept. Furnished with name.
address and telephone number. Per Dad of 50, 60c; per 10
pads, each of 50. $3.00.

No. 4 ORSMA INSPECTION LABELS
The label is to be filled in with the proper dates, and pasted

inside the set or cabinet where the customer will see it. It is
a continuous reminder to him that when service is needed, he
can call you again. The advantage is apparent. Per 100. 60e;
Per 1000, $3.00.

No. 5 ORSMA LAPEL BUTTON
At the suggestion of many members a handsome lapel button

bearing the name and emblem of the Association has been
designed. It signifies that you belong to the ORSMA; and
in addition it gives your customers a better appreciation of
the professional nature of your work. 50c each.

No. 6 ORSMA BUSINESS CARDS
These are furnished on a fine grade of paper in two colors with a blotter back. Thus

they present an incentive to customers to keep them in a prominent place. They are
address and telephone and bear the official seal of the Associa-

tion. Per 100. 75c; per 1000, $4.00.
Nos. 9 & 10 ORSMA EMBLEM CUTS

These cuts for printing, advertising. etc., are furnished in two styles and sizes. They
may be used for newspaper or telephone -book advertisements or for printing of any kind.
Large size, 1% x 1% in., $1.35 each; small size. % x % in., $1.20 each.

No. 11 ORSMA MEMBERSHIP SIGN
A set of three signs, printed on heavy cards, and having holes punched in order to

hang in office or store. These are sold ti members and associate members. Large enough
to be quite prominent and the two tone effect makes them attractive. Set of three, 50c.

No. 12 ORSMA ADVERTISING DISPLAY SIGN
A two color sign printed in large letters with your name, address and telephone,with the seal of the Association. This sign is sold in quantities of 25 or more and is

i,leal for hanging in stores, offices, etc., for advertising purposes. Set of 25 cards, $3.00.
No. 13 RADIO SERVICE MEN'S ASSORTMENT PACKAGE

This includes one gold filled lapel button, 100 letterheads. 100 envelopes, 50 service
record cards, and 100 labels printed with your name and address as described above.
The whole assortment costs only-$3.00--a worth -while saving. Complete, $3.00.

No. 14 ORSMA MEMBER CERTIFICATE
A handsome diploma -like certificate engraved on stiff vellum -bond. The certificate is

personally signed by the President and Executive Secretary and the corporation stamp M
the Association is impressed on a red seal attached to it. Your name, certificate number
and date of registration are lettered by hand and the Certificate is mailed In a card-
board tube to insure safe delivery. Each 50e, Nos 10e for postage.

Application for ORSMAMembership in
Executive Secretary. ORSMA
99 Hudson Street, New York, N. Y.
Kindly send an application blank for
 Full Membership
0 Associate Membership

Name

Street or Box

CRY State

No. 4-60c per 100
$3.00 per 1000

No. 1-60c per 100
$3.00 per 1000

mineoseimassoe

AY.
PIN, 

Tr
1Forro

no.
nos.

,Ato

TA al gm to mi. ahm Lg.

arr. C
.4 .4. $44.4 4. 44 .44-  .4 h..44.4

No. 3-60c per pad of 50
$3.00 per ten pads, each of 50

.111.....C.L011.1.,

No. 2-60c per 100
$3.00 per 1000

OFFICIAL RADIO SERVICE MEN'S ASSOCIATION OR -3599 Hudson Street, New York, N. Y.
Please send me the following RADIO SERVICE MEN'S ESSENTIALS which I have
selected from this advertisement. My remittance for $ is enclosed. Semi
remittance in form of check or money order. Register letter if it contains cash. currency
or unused U. S. Postage Stamps.

Name ORSMA No.
Add ri.gs City and State

OR -35
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Name and Model Resistance

MAJESTIC fOrigsby-Orunow1

10 20000-10000
15 30000-25000
20 4125 -7500 -20000 -VC -154 -EM
25 15000 -15000 -VC
258 15000-20000-800-160
30 25000 -2360 -380Q -3460-V0101-0750
35 '10000-9000-400-140
50 '2680-'4170-"4030-"VC116
M50 10000 -23000 -250 -140 -Open 230
55 30000-25000
60 4300-5700-4100-600-VC500-080013
70A 15000-'4180-'01000
708 15000-'2230-'01000
90-902-100-1008

'3600-0800B
130 '4875-5230-3340-7900-"VC154
160 4300-5700-4100-600-VC500-08008
180 3920-12) '14008
200 7000-3500-3000-110-G1808
210 15000-20000-800-15C
220 7000-3500-3000-110-01808
230 '4875-5230-3340-7900-'1/C154
260A '400 -SP -8000-6000-250
280 4700 -3600 -3000 -125 -0165 -500 -open -230

290 iTa-2400-18000=110=F50-open-4008,
open -2308

300 4900-71-20000-210-110-02308
310A 10000-25000
3108 8000 -9000 -350 -also 2000-0350-5008
320 4900-72-20000-210-11-6=Ti2P--
330 600-10000-18000 also 2000-0350-5005
340 36 -1730 -open 2000-0140-500
360 15067000-125:1040-200-0225
370 7000 -50000 -VC also 300-3000
390 6000-600 also 20008-03508-500B
400 60000VC

W.W. -- 
Multiple W.W. --
P.C. -- Volume Control
0 -- Ground

MONTGOMERY -WARD

62-1040
62-080-090-1x00
11-12-17
62-16-18-13-15

162-18X
62-14

62-83
62-82
62-80
62-74
62-76
62-64-64X
62-52
62-20-20X
62-14-62-12

62-14X
111-811 also X
1238-1838-12383
1355-1955-1355X
62-22-62-30slsoX
62-36-62-34 also X
62-38-62-44-

62-50 also X
62-68-62-683
62-43-62-43X
62-86

62-70-62-72 also X
62-81-62-81X
62-520
3295
62-31-45-14000-

62000
11000-62-050
15000
62-020-62-010
62-070-62-060
3035-3037-3065-

3067
2895-2897-2822-

2827
2955-2957
62-030-62-232
62-040-62-181
62-360-62-367
26P-26PX

3500-11000
1700-4000-8000
14000-5000-5000

3000-11000-10000-300

4500-75-1420-450-1570-
520-206

10000
15000-25000
15000-25000
25000-27000
6250-9700
3140-860-136
8000-8400
12500-9000

4500-75-1420-450-1420-670

2500-1500
500-1000-1200-600-600-550
500-1000-1800-600-425
800-1800-225-290-200

16000-25000

10000-30000-33000-10000
1000-25000-10000
40000-40000
10000-30000-850-5000-4100

2500-1600
8000-800
250000
3750-1250-55
700-2200-400-70

18000-25000
5240-30000-62000
4700-8400-10700
25000-167-13400-8200-4600
1000-2640

8400-10700

700-2200-400-70
3100-9473-11250-150
8000-8000
5000-5000-15000
28000-20000-260-4600
2640-360-640

MOTOMETER 111AU8E I EQUIPMENT CORP.

No Voltage Divider used

VOLTAGE DIVIDER CHART

( CON 'T

Name and Model

MOTOROLA

7747A
88-61
6712PL-6712-5771

NORDEN NAUCK

Model

PEERLESS

Courier Model 22
K70

PNILCO

20-204
65
76-77-77A-30
76-77-774
87
70
86
511

R.C.A.RADIOLA,

17-50
18-33-51
30A
41 Receptor
41 Sterling
41 Sterling
44 -fl

44-A2-46
46 -47 -Al

46-47-02
42-48
60-62
60-62

64
64
64-67
66
66
67
67
105 Loud Speaker
105 Loud Speaker
105 Loud Speaker
17
28
30
36
30
30A
32
32
33-44-46D.C.
44
44-46 D.C.

Resistance

180 Volts of B Tap at 90V
75000-100000
50000 ohms series reels.

6500-6000-1500

100000-50000-50000-25000
2500-8000-8500

1400-187-75-0-2470-975
2000-700
800-250
2000-1500-1400
3785-157-0-640
180-70-0-2300-1060
2100-1000-150-1500
12500-5500-0-300-2400

1690-205-2140-3750-410
1600-1900-440
3000-2000-300-500-900
12300-8000-5000
17400-8600
4200-380-1420
2800-900-3600-1100
500-0-1460-540-0-80
2800-900-3600-1100
1460-540-0-80
3200-830-120-715
400-350-350-190 (Ni..l
2250 fPlateI

1280-4000-300-2200
1500-1000-250-130-160
310-3850-310 (Sias)
375-90 (Blast
4800 ohms (Plate Reels.)
2400-960-240-115-215-100
1435-3400-300-2200
1325-65-140-1446-No.1
1050-1300-1325-No.2
4000 ohms. Nos. 3 A 4
1900-200-2500-4000-500
2000-300-500
4920 -Resistor 14
620 -3380 -Nos. 2 k 3
2600-1400 Resistor No.1
300 ohms
4920
438-286-1590-1700
16-16-16
500-0-1460-540-0-80
2250-1925-1190

All R.C.A. receivers since 1930 use a
series method of Voltage Supply in lieu of
Bleeder System. See Service notes for re-
sistance issued by R.C.A.

REAMER RADIO

No Voltage Dividers

SAMSON 'PAM'

Pam 25
Pam 25
Pam 210
Pam 21C
PABC 2
PABC 2
PABC 3
PABC 5
PABC 4
DeLuxe

SEARS ROEBUCK -

1462
1290-1292-1296-

1300-1302
1580-1582-1584-
1586-1588-1589

1590-1592-1594
1596-1600

1630

1640

1650
1670-1675

Used

30000-800
60000
1540-19300
1560-775-11000
740-90-90
1509-2000-500
460-60-50
5000-1100-1100
1750-1100
45-45-310-30

SILVERTONE

4000-400-50-2400-600

200000 ohm on C battery

30000-30000-200 Var.Po-
tentiometeg

20000-30000-150 Var.Pot.
8000-5000-100-2000-800-

250
15000-40000-50-1500-180

60
8000-15000-400
20000-50000-200-400V.P.
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et these eminent Radio authors guide
you thru your service work for 1935

The importance of Radio Service Men can be appreciated when
it is realized that of the 32,000,000 radio sets in the world,
over one-half of that number are in use in this country. Ap-
proximately 19,000,000 must be serviced, and the Radio Service
Men are the only ones that can do this big job.

RADIO -CRAFT is published exclusively for Service Men. It
is edited with the view to give the Service Man the latest and
most valuable service information obtainable. It is the mag-
azine to read if you want to be successful in radio service work.

The list of contributors shown at the right represents the finest
array of authorities on radio servicing on the staff of any pub-
lication. These writers are continually working for your benefit.

Get a copy of the current issue of RADIO -CRAFT from your
newsdealer today-read it from cover to cover. Then judge
for yourself if it is not the finest servicing magazine published
today. Once you have read your first issue, you'll never let
a month pass without getting the next issue.

As you are a Service Man, and an owner of the 1935 OFFICIAL
RADIO SERVICE MANUAL, you can take advantage of this
opportunity. We will send you RADIO -CRAFT for One Year
at the Special Rate of $2.00. (Canadian and foreign $2.50).
This is a saving of 1/3 over the regular newsstand rate. Send
remittance in form of check, stamps or money order to

RADIO -CRAFT MAGAZINE
99 HUDSON STREET NEW YORK, N. Y.

/ adio- rat\
Fon Mt

SERVICE MAN  DEALER RADICtiMOAN

f

Editors of
RADIO -CRAFT

HUGO GERNSBACK

Editor -in -Chief

R. D. WASHBURNE

Technical Editor

C. W. PALMER

Associate Editor

JOHN H. RENKENS
Associate Editor

Contributors to
RADIO -CRAFT

GLENN H. BROWNING

WILHELM E. SCHRAGE

LEON J. LITTMANN

JOSEPH LEEB

-H. G. CISIN
F. L. SPRAYBERRY

ARTHUR H. LYNCH
JOHN MUEHLKE

BERTRAM M. FREED

CHARLES GOLENPAUL

C. A. MORRISON.

MILTON REINER

FRANK J. LESTER

DR. FRITZ NOACK
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VOLTAGE DIVIDER CHART
(CON'T

MAME AND MODEL. RESISTANCE

SENTINEL RADIO

See Fria

SILVER -MARSHALL

651 3800-4200-730-990
651 6200-1000
.655 11350 -ohms divider
659 10300 -ohms divider
660 6000-4000-1500
672-669 3000-0-1250-1250

SIMPLEX RADIO

Up to 1933 No Voltage Dividers Used
Model 430-210-750

SONORA

B30-831
880
885
885
C885
831

SPARTAN

A.C.7-62-63
110
110 DeLuxe
110 DeLuxe
Sparks Ensemble
301

SPLITDORF

Abbey
Abbey
Abbey
Abbey
171
Model
Model

STEINITE

22
26
40
50-102
70-80-95
991

800-1000-1200-4000
2500-5500-4500
150-650
5000-150-700-2900-5000
2500-3000-3000-675
750-1200-1500-3500

2200-70
20000-2000-7000
7000
900
3000
7000 ohms

12500
10000
8000
2500-3000-3000-3000
2000-3500-4000-150-2000
750-750
650-150-4500-5400-2500

1700-4000-.000
8000-8000

' 3000-11740-4270-1190
8100-11750-5200-827
10000-10000-2440
1000-1000-250-250

STERLING

41 4000-450-900
41 20000-9000

STEWART-WARNER
950
950
950

STROMSERB CARLSON

10-11
10-11
12-1t
12-14
4038
403B -523-403A
4038
635-636
638
846-848
846-848
846-848
403-403A
641-642-652-654
641-642-652-654
641-642-652-654
641-642-652-654-

651

48
10-11
523

850-2400
10000-5500
3500-3500-2800

4000-100-780
4760-3200-1900
4000-4000-3005
5000-100-1210-260
27-6
3000-2500
3000-70-700
2500-3000-3000-770
2500-6000-500
6000-3200
4350-1700-330
725 ohms
2500-3000-3000-70-770
1450-4000-3000-1300
7800-3200
170 ohms

7800-4500-3000-4000
4400-175-425
4750-3250-2000
3000-70-700

NAME AND MODEL

638D. C.
12-14
641-642-652-654
10-11
638 D.C.
638 D.C.
6$8A.C.
638 D.C.
Early Models of
10-11
10-11
10-11
10-11
10-11

TEMPLE

D.C.
7-6C, 7-80
8-6C, 8090

THORDARSON

R.171 -Power Unit

RE.515TANCE

30 ohms
6000-3200
7800-4500-3000-4000
400-100-4000
10 ohms
12 ohms
30 ohms
200 ohms

4760-3200-5900-100-78C
4760-3200
5900-100-780
1100-2000
3000-3000

11-22
8000-1600-8000-4000
900-5200-750

2000-3000-3000-3000-2000

UNITED MOTORS SERVICE

2035 3600-1400-800-400
4036 & P.C.P. 200-1400-500-400
Chevrolet Receiver 4200-400-1400-800-250
4048 -- No Voltage Divider Color coded

resistor units used.

U.S. RADIO

to
79
9A-98
128-1208
198
24
25A
69
3056

TELEVISION

300-10000-10650
7500-5000-225
1000-25000-10000
850-5000-4100-25000-1600
1000-2500-10000
500 ohms
300-10000-10650
250-750
1500-850

VICTOR

7-11-7-25-7-26
9-18-9-54
9-18-9-54
9-18-9-54
832-RE45
R52-RE75
14-15-17

WESTINGHOUSE

WR4

1690-205-2140-3750-410
1280-4000-300-2200
1500-1000-250-130-160
310-3850-310 (Blasi

2000-1350-200-775
3200-830-1202715

3200-830-12C-715

WONDER BAR RADIO
No Voltage Dividers used. A network of
various resistances supplying proper
voltages to tubes.

ZANcY-GILL

Vitatone 54 2100-7500-7500-1350

ZENITH RADIO

2E10 -2E12 -U13
ZE16-ZE15-Power

Units 6000-7800-8000-2500
ZE18 Power Units 13000-1100C-9500-1800
Z011 Power Unite 3200-1200-1200-1600
ZE50-ZE60-ZE70 2800-2350-850
Series Power Units

ZE80 and 70 Jr. 900-2600-2600-4300
210 6000-7500-8500-2500
Z10 Power Pack 12000-5200-5500
Z12 1000-3500-1000-2000
ZE10-12-13-15-16 6000-7500-8500-2500
50-60-70 Series 850-2350-2806
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NOW 4 GREAT

Service Manuals
in ONE Volume

The Most Complete Directory
of Radio Circuit Diagrams

Published!

In ONE VOLUME of over 2,700 Pages
Extra Heavy Cover Loose -Leaf Bound

Buy this Big Volume on our New

DEFERRED PAYMENT PLAN
Here are two of the most surprising announce-
ments that we have ever made to the radio trade
and we know that it is such good news that
every radio man will be grealy enthused.
FIRST-that the four editions of the OFFI-CIAL RADIO SEKViCr. UALS nave

now been combined into one big volume of
over 2,700 pup.

SECOND-that this new single volume of con-
solidated radio circuit diagrams and complete
radio servicing course can be bought on a de-
ferred payment plan-aim at a big saving.

It is needless to say how valuable the Or FI-
C1AL RADIO SERVICE MANUALS have been
to members in every branch of the Radio In-
dustry, and how many thousands of each coi-
tion have been sold to manufacturers, limbers,
dealers, Service Men and experimenters. Hut
we must emphasize this one tact: Service Men
now realize that they are tremendously handi-
capped wit, out the full set of Gemsback Man.
!lats. So much so, that those who have pur-
chased only one or two volumes, are NOW OR-
DERING THE MISSING BOOKS. They want
their files to be complete.
The complete book gives you a volume of over2,700 pages with over 7,500 diagrams, charts
and photos. There are absolutely no pages or
illustrations or diagrams duplicated. There is
no radio book published today which is so moo -

ern, up-to-the-minute, and which contains so
much useful information as is to be found in
this single volume. It is a book that will outlast
any other radio book in print. Look carefullyat the illustration of the complete edition onthe top of page. It measures 9" wide, 12"long, 6" thick.
Included in this volume is a complete radio
servicing course. 1 his course covers every step
needed to learn the servicing business . . . fromstaring in business . . . materials needed . . .

.mo how to go about servicing receivers and re-
pairing other radio equipment. This course initself, is actually worth the price of the entire
book.

Our new plan now enables every radio man to
get this single volume-a Complete Directory or
all Circuit Diagrams, of over 2,700 pages, on
deferred payments. You can order tits book
immediately-get it in a few days, and use iiwink you are doing servicing work. You can
make the first few calls pay ror the ent.re cost
of the book.
For you to get this book is quite simple and it
is sent to you as soon as your order is receiveu.
You pay for it in small monthly amounts which
can be taken from your earnings. It you wereto buy the three volumes t.eparatcly, the total
cost would be $20.50, including the supplements.

OVER 2,700 Pages
7 ,500 Illustrations

THIS IS THE GREATEST SINGLE
VOLUME RADIO BOOK IN PRINT TODAY

GERNSBACK PUBLICATIONS, Inc.
99 Hudson Street New Yorl. N Y.

11111111111

Now you can get the
1931 OFFICIAL RAI)IO SERVICE MANUAL,

with Supplements,
1932 OFFICIAL RADIO SERVICE MANUAL,

with Supplements,
1933 OFFICIAL RADIO SERVICE MANUAL

Complete, and the
1934 OFFICIAL RADIO SERVICE MANUAL

Complete at a big saving.
THE_ SPECIAL NEW PRICE FOR ALL FOUR
MANUALS, WITH SUPPLEME., S, IN ONE
VOLUME, WITH HEAVY DER tai ONLY

$1700
You buy this book this way-
Send $4.170 with order-
Pry $5.00 to Express Company upon receipt

of book.
Send $4.00 thirty days after receipt of book.
Send $4.00 sixty days after receipt of book.
Total $17.00.
IF THE ENTIRE AMOUNT IS SENT WITH
YOUR ORDER, WE WILL ALLOW YOU A
10% DISCOUNT. THIS CAN BE DEDUCTED

FROM YOUR REMITTANCE.

IMMEDIATE SHIPMENT

Mail Coupon Today!
GERNSBACK PUBLICATIONS, Inc., OR- A 5
99 Hudson Street. New York. N. Y.
Gentlemen:

In accordance with your Special Offer, I enclose
herewith $4.00 as first payment toward the One
Volume Radio Manual. Please forward it to me
promptly. Upon receipt of the hook, I shall pay
express company MOO. Thirty days later I shall
send you $4.00. and sixty days after rece pt of
book, I shall send you my last payment of $4.00.

If you want to take advantage of the Special Dis-
count of 10%, remit only $15.30 with this coupon.

Name

Adds, as

Cosy

41.m.
..State.
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