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OFFICIAL RADIO SERVICE MANUAL 

• • Introduction • • 

I

N preparing the 1934 edition of the OFFICIAL RADIO SERVICE MANUAL, the edi
tors have made every effort to give the Service Man as complete and concise a vol
ume of practical data as could be select ed from the available service material, which 
has been obtained from every conceivable source. 

Special care has been taken to prevent duplication of material previously published. 
All the material in this edition is new and original. In fact, many pages in the book were 
held open until the last minute so that material which was not available before could be 
included. 

The outstanding problems of the Service Man have been kept in mind in the com
pilation of this book-methods of servicing, material essential tci correct servicing, the new 
equipment and tools constantly needed to cope with new sets and tubes as well ·as· other 
fields in radio, including public address systems, short waves, auto radio, centralized instal
lations and others. 

It will be found that the illustrations in the 1934 OFFICIAL RADIO SERVICE 
MANUAL are much more explicit than be fore; the diagrams are not limited to the sche
matic circuit but other illustrations such as parts layouts, positions of trimmers, voltage and 
resistance readings, parts lists, etc., are includ ed. There are hundreds of new circuits in this 
volume, and not one has been published in a previous issue. 

A new section in the back of the book lists the essential data for practically every 
tube available, including socket connections. In this section, too, will be found a list of the 
broadcasting stations and police stations in the United States. 

We will be pleased to receive suggestio ns· and criticisms from any of the readers of 
this book. It has been written for SerVice M en and any suggestions for improving future 
issues will be useful to us. 

To the Manufacturers who have furnish ed service data and information used in com
piling this Manual, and to the thousands of readers who have written in during the course 
of the year, we wish to extend our most since re thanks, and the hope that the present vol
ume will find a myriad of uses to the radio Service Man. 

-THE EDITORS. 
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INDEX 

1931, 1932, 1933 and 1934 Manuals 

T

HIS INDEX includes material printed in the 1931, 1932 and 1933 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. 
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A. C. DAYTON CO. 

AC-63 ............................... _ ................. 79-1 
AC-65 .................................... --.... 79-1 
AC-66 ....... ,_ .................. -.--7S-l 
XL-5 Battery .............................. S0-1 
XL-10 Battery .............. -.SOA-Is 
XL-20 Battery ........................ 77-1 
XL-25 Battery _ .......... -... -77-1 
XL--30 Battery .... _, .. ,_ .... _ ... 77-I 
XL-50 AC ............ _.-................. SOB-Is 
XL-60 Battery ........................ SOB-Is 
XL-61 Battery ......... -............... 7S-I 
XL-70 Battery ..................... SOA-Is 
Navigator AC -·---..... -... S0-1 

ACME ELECTRIC CO. 

88-Screen-Grid ........................ 81-1 
AC-7 ................................ ................. S1-I 

ALL-AMERICAN MOliA WK 
CORP. 

44 Battery .............................. -.. S4B-Is 
60 AC .. ...... .................. -....... -...... S2-I 
61 AC ................................................ -... 82-I 
62 AC ............................................. _ .. _S2-I 
g�t AC ......................................... -... -82-I 
66 AC ............................................. -...... 82-l 
711 AC ...................................................... 83-I 
73 AC ..................................... -...... -83-I 
75 AC .......................................... --83-l 
77-6 tube A. c . .................. 355-IIl 
80 AC ................................. -.... ·---82-l 
83 AC ...................................................... 82-1 
84 AC ........................................ --...... 82-1 
85 AC ................................. -...... -....... 82-l 
86 AC .......................... _._, ___ S2-l 
SS AC ......... � ..... _ ......................... --S2-I 
90 AC-60 Cycles 

........................... S3-I. 130-ll, 131-II 
!io AC-25 Cycles 

.............. -....... S4-l, 130-ll, 131-II 
96 AC -.. -.... -........... -.... S4-I, 131-11 
li5 battery .............. _ ....... -.353-111 
115 �lectrlc .. _ ........... -.... 353-111 
226-227 Mohawk ·-.... -... -S6-I 
!!26-T Contact Power Pack , 

............... -... -............ --·-.. --... 3 61-I I I 
226-12 Cont\1-Ct Pow�r 

Pack ........................ 361-III 
A1, A3 and A4 Constant 

B Eliminator ................ 356-111 
A8 B Eliminator ............. 359-III 
A9 B Eliminator ............... 359-JII 
A10 Eliminator .................. 360-J lJ 
A10 Power Unit .................. 360-lii 
i}-7 Lyric Battery ............ 136-II 
B-9 Lyric Battery ...... 358C-Is 
C-6 Lyric AC ........................ 136-II 
C-6 Lyric AC ..................... 343-III 
''D" .................................................... ..4H-Ils 
"D" AC ............... .. ............ 84A-ls 
DC Lyric ....................................... 137-JI 
DC-7 220 Volts ............ .4M-Ils 
"H" AC . .. ................. 84B-Is 
"H" .................................. .................... .41.-II 
'·J" Lyric AC ............ 134-ll 
"J" J�noir . . ............... .4J-IIs 
"K" AC ..................................... 138-II 
"K" .................. .. ......... . 4K - )IR 

"P" AC ............................................. 139-l I 
"P" ................... ......... .. . .. .4L-Ji� 
R ............................................................ 350-111 
8-6 Lyric AC ........................ 135-II 
8-7 Lyric AC ........................ 133-II 
8-8 Lyric AC ........................ 132-II 
S-10 ................................. .... . ............ 358-ITL 
S-63 Lyric ................................. 357-III 
S-80 . ....................................... ............ AN-11., 
5 tube VA circuit ............ 351-Ill 
"W" 6 & S Tube AC ......... 82-Is 
All Electric 1926 ............ 352-IU 
Chieftain Batterv ............ 350-11( 
Forte. Lorr�tlne & Soveri«n 

7 tube Battery ............ 355-UI, 
Kellogg Type ........................ 354-UI 
Nava.1o Battery .................. 351-lll 
Sextette 6 tube .................. 352-III 
Sextette & Duet 6 tub"' 

. ................................... 354-III 
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..... iio V. D. C ....... 356-III 

ALLIED ENGINEERING 
INSTITUTE 

Find-All Receiver ...... 455A-Jis 

AMERICAN BOSCH 
MAGNETO CORP. 

See llnlted A"'erlean 
Bo•el• Corp . 

A!IIERICAN TRANSFORMER 
COIIIPANY 

2 AP Ampll!ler _ .. ___ 342-l. 

2
.
1 D Hi-Power Box ......... 342-I 

25 A Amplifi<'r .................. 334A-Is 
ABC Hi-Power Box ............ 26-.I 
PF-524A Amplifier ...... 145-Il 
J;'F-250 Amplifier ............... 334-1 
PF·-281 Amplltier ............ 144-ll-
P.P-250 Amplifier ......... 144-Il 
Approved Audio Cir-

cuits ....................................... 334A-Is 
De Luxe Recording Am-

plifier ....................................... 143-II 
Hum Reduction Chart...145-ll 
Pick Up Matching Cir- . 

cult ................................................ 143-II 
Plate Supply Trans- . former Connections 334B-Is 

AIIIUAD CORPORATION 

80 Battery .............. -.-..................... 94-l 
81 Ac· Bell Canto Series ... 96-l 
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·
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·
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2364 Amplifier .............................. 95-l 
3475 Tuner .' ............................ ......... 95-l 
3500-1 Battery __ ..................... 95-1 
3500-2 Battery .............................. 95-1 
3590 Battery ---·--.................. 95-I 
3730 Tuner ...... -... -........................... 95-1 
7100 AC ........................ 94-1, 309-IIl 
719·1 Power Unit ... 95-l, 293-III 
AC 5 NeutrQdYJ;lll .................. 92-l 
AC 6 Concerto Nocturne 92-1 
AC 7 Neutrodyne 

93-J, 96A-IIs 
DC 6 Neutrodyne .................. 92-I 

DC 7 Neutrodyne ........ 93-I 

�m �:��:�� :::::::::::::::::::::::::::�:=� 
AMY, ACEVES & KING, lne.-

Riser Circuit tor Multi
coupler Installation ... 295-11 

ANSLEY RADIO LAB. 

:ec Electric .............................. 146-11 
MD-1 ............................ -.............. 146-II 

ARGUS RADIO CORP. 

B;-125 ..................... " ... .. : ........... 326-I 

B-195 .. ............... " .......................... 326-1 

ATWATER KENT MFG. CO. 

19 No. 4880 Battery ............ 97 -I 
20 No. 4640 Battery -......... 97-I 
20 Compact Battery _ ......... 97-I 
20 Compact No. 7960 ... 196P-Is 
21 No. 7780 Battery -........ 98-1 
30 Battery ..... -... --.. ·--.... -.. 99-1 
32 Battery ........ ,_ .. _. __ .. ,_ ....... 98-1 
33 Battery .... --........... -.......... 99-1 
35 ........................ _, __ ........ 99-I, 342-III 
36 AC -...... ___ , .... 98-1, 340-III 
37 AC .... -.... 100-1, 306·II1, 

310-III, 340-II1, 346-III 
38 AC ...... 100-1, 340-III, 346-III 
40 AC ...... -101-1, 310-III, 

340-III, 341-111, 346-III 
41 Battery ---....... _.-.... 102-1 
41 DC ... 298-III, 302-III, 306-III 
41 Second Type Power 

Unit ............................ -... -.... -.. 103-1 
41 Third Type Power 

Unit ............................................... �103-I 
42 AC ... 101-1, 340-III, 344-111 
43 AC ... 102-1, 4JJ -Ils, 4KK-IIs 
44 AC ... 101-1, 340-1II, 344-III 
44 Second Type Power 

Unit -.. -...... ............. -.. _ .......... 103-I 
46 -.. � ................ _4JJ -lis, 4KK-1Is 
47 .......................... .4JJ -Us, 4KK-Ils 
48 Battery .... -................ -._99-I 
49 Battery ............................... --.. 99-1 
50 Battery -.. -............... _ .... 103-1 
52 AC -·--·-.. ·--.101-1, 340-III 
53 ........... -........ -... ..4JJ-IIs. 4KK-Ila 
55 AC ... 104-I, 306-111, 342-Ill 
55C AC ---·--.... -........... __ ,104-1 
55F Early Type AC .. --160-I:t 
55F Later Type AC ............ 160-It 
55FC Early Type AC ...... 160-II 
55FC Later Type AC .. -160-11 
60 Early Type AC -�167-II 
60 Later Type AC 

162-11, 342-III 
60C Early Type AC .. -.... 167-11 
60C Later Type AC _ ... 162-11 
60C Third Type AC _ ... 328-I 
61 Early Type DC --... 161-II 
61 Later Type DC ............ 161-11 
61C Early Model DC --161-11 
61C Later Model DC ...... 161-Il 
66 AC ....................... -............ -.... -163-11 
67 Early Type Battery ... 162-H 
67 Later Type Battery ... 163-II 
67C Early Type Battery 

162-II 
67C Later Type Battery 

163-II 
70 AC ,...--·---·-·-

·
----3�.2-III 
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612 .54 -IV, 60 -IV
627 ..... _____55 -IV
812 57 -IV. 60 -IV
"D-1" DC 164-11
"D-2 DC ___- 165-II
"F" AC 166-11
"H-1" AC 148 -II
"H-2" AC 147-1I
"L-1" AC 165 -II

57 -IV
"P" AC ..166-1I

1386 .362-111
13S9 363-111
13T5 -_.170-1I
23T5 368-111
23T5 SW 364 -III
2388 --___*365-111
2388Q 366-111

AUTOM tTIC RADIO CO.

180-11

...182C-IIs
_________182D,IIs

7-70 108-I
7-71 108-I

8 -21A _......107 -I
81 110A -Is
82 .....»._.110A -Is
820A ............._..._....297 -III, 346-111

trope 110-I
N-1102 199-11
RPA IA 265-I
RPA-4 265-I

31 A. C. 3

2KRO 110H -Is
2KR6 110H -Is
3KR8 110E -Is
3KRO 110H -Is
314C8 110E -Is

110 -Is
5KR 110H -Is
5KR6 110H -Is
5KRO 110H -Is
5NO 110D -Is
B-15 110K -Is
DC 15 -_ 110L -Is
R-1 110J -Is
S-14 - -110C -Is
S-21 110C -Is
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70 DC ................................................ 312-III 
80 AC ................................................ 153-II 
80F ......................................................... 153-II 
81 Auto Set .......................... _.150-II 
81B ............................. . ...................... 150-II 
81C ......................................................... 150-11 
82 AC ................................................ 151-JJ 
82D DC ............................................. 152-11 
82F ......... ............................. ................. 151-II 
82Q ............................... : .... 18-IV, 19-IV 
83 AC ...................... .-153-II, 327-III 
83F ..................... .................................. 153-II 
84 Early Type AC ......... ..... 149-II 
84 Later Type AC ............ 155-II 
84D DC ............................................. 152-11 
84 F .................. . .. ................................. 155-11 
84Q Battery .............................. 154-II 
R5 AC ........................ 156-11, 327-111 
85F ......................................................... 156-II 
R5Q Battery .............................. 157-II 
8fi ............................................................... 20-IV 
8f.F ............ ........................................... 20-IV 
87 AC ....... . .................... 158-II 
87D ...... .. .. ..................... 21-IV, 22-IV 
R9 AC .................................. .............. 159-II 
89F ..... .. ...................................... 159-II 
89P AC .......................................... 159-11 
90 ............................................................ 23-IV 
90F ......................................................... 23-IV 
91 ............................................................... 24-IV 
91B ............................................................ 24-IV 
91C ................................ ..................... _ ... 24-IV 
92 .............................................. --····--25-IV 
92F ................................................. _ .... 26-IV 
n S. W. Converter ......... 27-JV 
94 ............................... ................................ 28-JV 
94 F ................................. . ................ 28-IV 
% Third Type ......... ·-········-···29-IV 
96F ............................................................ 30-IV 
99 Thirit Tvpe ..................... _ ... 31-IV 
15!i Third Type .............. --32-IV 
165 ................................... ........................ 33-IV 
188 Second Tvne ..................... 34-IV. 

35-IV, 36-JV, 37-IV 
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469 Second Type --·····-····42-IV 
4690 .............................. 43-IV. 45-IV. 

46-IV. 47-IV 
469Q ............................................. -... -44-IV. 

45-IV, 46-IV, 47-IV 
480 ............................................................ 48-IV, 

49-TV. 50-IV, 51-IJ? 
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558Q .......................................... -......... 44-l:V. 

45-IV, 4fi-IV, 47-IV 

"Q-2" B�t.terv --·········--··-·164-11 
Output Measuring Clr- . 

cuit .................... .......... 58-IV, 59-IV 

AUDIOLA RADIO CO. 

! �� �R� ....... :::�:�::::::::::::::::=a��! j�� 
"6T-31 Pentode .... -_.168-11 
7T Super-Het 1931... ... -.174-11 

8T Super-Het ........................... 173-II 
9T 4fi Super-Het 1931 ...... 175-11 
9T l'entode Super-Het 

19:!1 ....... .. .................................... 172-II 
lOT SuJwr-Het ........................ 171-11 

1\!l},��;;;����;�jj·l\1 
31 ...... 170-11, 140A-lls 
33811 ................................................... 367-III 
,\ udiola Junior .................. 329-111 
Junior 5 Tube AC ............... 169-11 
Super-Het, 8 Tube AC . 176-II, HOB-Is 
SW Chassis .............................. 368-III 

f'2,) .............. . 176B-ps 
r-�4 ... . . ............ 176D-Ils 
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3

s�-:::---=::�:::�::::::::=::::::::�J;?F:;; 
C45 V45 _ ............................... 176F-Ils 
P46', V46 _ ................................. 176F-lls 
Tom. Thumb Midget . 

176H-IIs 
Toni Thumb Portable-340-I 

AZTEC RADIO COMPANY 

5 Tube Pentode ............... 177-II 
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"E" ------··-·-···-··-178B-IIs 
KP --·····-.. 370-III 
L7, LC7 _ ............. -.............. 178A-Jls 
L8 ----·-----···369-III 
)( -·-·--------..... 371-III 
8. G. 6 Midget ............... 178B-IIs 

iiEEDE ELECTRICAL 
INSTRUMENT CORP. 

Preston Model 1931... ........ 440-11 
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CORPORATION 

40 -------178-11, 182A-Ils 
45 ··--····---179-II 
46 _______ ... 179-11 
47 ·----------182A-Ile 
48 ----·-·-........... 182A-Ila 

if� · �==�-���:��-:�::::::i�m� 
60 ___ .l82E-Hs, 182F-Il8 
66 ··--····-181-II 
66 . --···---181-H 

70 ---·-·-·············-·········· .. ······· ...... 182-II 
110 .............. ............................. ... 182G-II:i 

BRANDES PRODLCTS CORI'. 

B-11 ............................... 178-II 
B-12 .................. ...... . ........ 187-II 
K-24 ... .... 189-li 
25 _........................... . ............ 188-JI 
:K-3!1 .................................. 190-1 I 
:K-42 ................................. 191-II 
K-48 _ ....................................... :::::Ii:i�� 
K-60 ....................................... .. 
K-62 --··· . ............ ........ . . . . . ...... 193-JI 

t1t��������� 
7 Tube AC ............ 183-II, 184-II 
"B" Power Unit .................. 197-II 
Columbia Electric Pho-

nograph ....................................... !97-II 
Columbia C-5 ........................ !98-II 
Columbia 950 ........................... 198-II 

BREMER - TULLY 
MFG. CO. 

6-40 Receiver ......................... 107-1 
6-40 Power Unit .................. 106-I 

!:.�����jj;�l�i 
8-81 ........................ llOB-Is, llOClls 
S-81 ..................... llOB-Is, HOC-Is 
8-82 ..................... llOB-Is, HOC-Is 
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Counterphase, 8 ..................... 106-I 
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4 Tube Battery .................. 108C-Is 
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3 ---··-···-··-···············267-1. 
10-- _ ...... _ ......... 267-I. 204-II 
11 ------··--·-···-·· .. -.. 203-11 
12 :_--::::= ......................................... 203-�� 
14 AC Receiver .................. 202-
14 Power Unit ...... 109-1, 201-II 
14 DC Receiver _ .... -.... 206-II 
16 Battery .............................. --.2°5 -II 
16 .-.. ---·-----·---·······-203-II 

17 ___ .............................................. . ...... 20�-�� 
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�;7:1 A 
:::·:::�- �.i�: ·

:::::�� � .. ::-::_:: _ _. __ :: .. :: .. ::�!! � � � 
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Model 80 ............ 34 8-1 
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M501 ................................................... 377-Ill 
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CANADIAN M.UlCONI co, 

10 De Luxe .................................... 111-T  
12 Screen Grid ........................ l l l - 1  
1 9  D C  .................. ................ .............. 370-I  
2 0  Chassis ......................... 363-I  
20 Power Uni t  ........................... 363-I  
2 1  Chassis ....................................... 3 6 4 - I  
2 1  Power Uni t  ........................ 3 6 5 - I  
2 2  Chassis ....................................... 366-I  
22  Power Uni t  ........................ 3 6 7-I 
�3 Chassis .................................... 368-1  
·23 Power Uni t  ........................ 3 6 9 - 1  
2 6  ..... ...................................................... 3 7 9 - 1 1 1  
26  S W  ............................................. 3 79-UI 
26 SW & 2 7  SW con-

verter units ........................ 380-III  
2 7  S\V recei ver 

381-IIJ, 382-IH 
28 .......................... . ........... ..... 373-I  
29 ........... ......................... 373-1 
31-31 SW .................................... 383-II I  
3 1  SW converter ............... 384-III  
32 .................................................. 385-1 1  I 
70 ... ............................................ ............ 3 7 4 - 1  
8 0  ............... 3 7 6 - I  
89  .......................................... ................... 376-T  
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99  ............................................................... 37<!-1  
110 ......... ........................ 3 7 9 - I  
120 ........................................... ............... 380-1  
III  ........................ . .  ......... 3 70E-Is 
IV ......................................................... 370E-ls 
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VI ......................................................... 3 70E-Js 
VII ---................................................ 3 70C-Is 
VIII ................................................... 3 70F-Is 
IX ...................................................... 3 70 F-Is 
X Tuner .................................... 3 70A-Is 
X-Power Unit .................. 3 70 F-Is 
XI ......................................................... 370B-Is 
XJI Tuner .............................. 3708-13 
XII Power Unit  ...... -.. 3 70D-Is 
XIII ................................................... 3 70A-Js 
XIII Power Unit ............ 370D-Is 
XIV DC ............................................. 360-J 
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XVI Tuner .................................... 3 6 1 - 1  
XVI Power Unit  .................. 3 6 1 - I  
XV:O.I ........................................... -........... 361-I 
XVIII .................... -................. -........... 3 6 1 - I  

CANADIAN WESTINGHOUSE 
co .. Ltd. 

18 Power Unit ----.. --372-J �� --·:::=:
:
:::==:=::::=:

:
::::::::::::::::=::=:: �:� �-

53 ................................. ....... 62-IV, 6 3-IV 

102 -------------...... 6 6 - IV, 67-IV 110 --------......... _ .. ____________________ 379-I  
112  SW Converter ............ 68-IV 

120 ............................................................... :!aO-I  
122 ............... 69 -IV, 70-IV, 71-IV 
801 ....................................................... ..433 -III 
W55A ...................................................... 371-I 
W57 ......................................................... 371-1 
W58 ......................................................... 3 7 1 - I  
W60 . ............................................... 371-I  
Service Oscillator No. 

H25 405 ....................................... 388-JII  
Universal Tube Tester ... 386-ILI  
6 Tube AC, 1928 Model 

3 72-I  

CAPEHART CORP. 

28GB Orchestrope ............... 350-I 

� i � �:
:::�:::::::::_:::::::::::

·

:
·
:::::.:::::.::

·

:::

·

:

·

::: i � � � � [! 
400 ........................... 350C-Is, 350D-Is 
401  ........................... 350C-Is, 350D-Is 
402 ........................... 350C-Is, 350D-Is 

CARTER GENEMOTOR 
CORP. 

Directions for install ing 
Genemotor ....................................... 72-IV 

CENTRAL RADIO LAB. 

Volume Control Re-
placement Data, 537-54 4 - II 

CLEARTONE RADIO CORP. 

60 Goldcrest ....................... -.... 112-I 
70 Clearodyne .............................. 113- J . 
80 ............................................................ 112-I 
1 0 0  Cieartone ........................... 113-J 
110  Compact .............................. l l 4 -I 
112  ............................................................ 1 14-I  

COLONIAL RADIO CORP. 

1 6  Battery ................. -.......... 1 1GB-Is 31 AC .............................. 115-I ,  299-III  3 1  DC ...... 116 -1, 300-III, 340-III  
a_2 AC ... 1 1 7-I, 302-III, 304-III  

308-III, 318-III, 3 17-IIL 
3 18 -I I I. 320-111 

32 D.C-. .. ............. 302 -III, 308-III, 
3 1 3 - I I I, 3 1 7- lli, 320-111 

33 ...... 309 -III, 3 19-IIJ,  321-III  
33 A. C . ............ 307-lll,  3 1 4 - 111  
34  .................................... 319 -lll, 3 2 1 -11 [  
3 6  .......................... ................................. 3 14 -111 
4 7 ............................................................ 32 7-11 I 
Colonial D. C. .. ............................ 306  

COLUMBIA PHONOGRAPH 
(;0., Inc. 

C-1 6 tubes 60 Cycles 1 1 8 - [  
\..:-� 7 Tubes 60 Cycles ... llS-1 
C-3 6 Tubes 2 5  Cycles ... ll8-I  
C-4 7 Tube 25 Cycles ... l l 9 - I  
C-5 .................. ·---·-----119-1 
C-6 R Tube DC ------------123-I 

C-7 6 Tube DS .................. 123-J. 
C-25-31 .................................... 209-U 
C-25-32 .................................... 209-11 
C-25-33 .................................... 208-11 
C-25-34 .................................... 208-11 
C-31 ................................................ 209-II  
C-32 ................................................ 209-II 
C-33 ................................................ 208-II 
C-34 ................................................ 208-II  
C-34 ................................................ 208-I £ 
C-80-A .... . .................. 2 10E-Ila 
C-80-B .................................... 2 10 F-Ils 
C-90 -A, C-90-B, ............ 2 10C-Ils 
C-100 ............................................. 536-ll 
3 00 Phonograph ..................... 120-1 
C-800 .......................................... 2 10D-Ils 
900 Phonograph ----------------1 2 2 - I  
901  Phonograph ..................... 122-I . 
993 Phonograph ---� .............. 12 1 - 1  
930 Phonog raph ..................... 120-I 
931  Phonograph ..................... 120-1  
950 Combination ..................... 121-I  
980 Combination ..................... 124-I  
980 Power Pack .................. 123-II  

COLUMBIA RADIO CO. 

Screen Grid 8, 118B-Is, 125-1  

CONSOLIDATED 
INDUSTHIES PRODUCTS, 
Ltd. 

See nhoo De Foreat-Croaley 
Ltd. 

608 -A-B-C-D ....................... -.... 7 3 - IV 
608-G ................................................ 74 -IV 
708-A-B-F ................. .................. 75-IV 
801-802 .......................................... 76-IV 
855-855B ....................................... 77-IV 
905 ...................................................... 78-IV 
907 ...................................................... 79 -IV 

CONTINENTAL RADIO 
CORP. 

(SLAGLE RADIO' CO.) 

2 9 -A with 1 71-L .................. 126-1  
29-A With 250-L .................. 127-1 
2 9 -B with 1 71-L .................. 126-I 
29-B with 250-L .................. 127-1  
2 9-C with 171-L .................. 127-I 
2 9 -C with 2 50-L .................. 121!-I 
29-D with 2 50-L .................. 128-I 
2 9  Series Circuit Data, 128-I  
Model Nine ................................. 126-I  
Eleven Tube Model ......... 129-I  

CROSLEY RADIO CORP. 

3B ............................................................ 131-I  
3C -.. ·-------------131 -1 
an :r ----·--·-----------------------131-r 
4 - 2  9 ............................. _ ..................... ! a � -1 
6 - 3 8  ... : .................................................. 131-1  
6-60 ...................................................... 139-1  
fl-86  ...................................................... 139-1  
'i·.· .. ............................. ......................... ..4 4 4 -II  I 
7- 1  .................................................. .45 1-III 
7-2  ................................................. ..46 1-II1 
20 ......................................................... 210 -11 .
2 1  ... -................................................... 2 10-II  
� 2. .. .... , ..... ,, .. , .................. -.................. ?. 1  0-T I 

2 6  ...................................................... 138D-ls 
·2 7  ....................................................... ..445-III  
2 8  .......................................................... ..4 4 5 - I I I  
28  Series B .............................. 212-II  
30S ----······--··-··································

·
······ 1 32-I '3 1S ............... ............................................ 1 3 2 - I  

33S ----··········-- -···················---··--·········· 132-I 
3'4S .................. ........................................ 132-l  
40S .......................................... 132-I, 133-I  
41A ............................................................ 139-1  
_ 41S ....................................... 132-I ,  133-l  
4 2  ............................................................... 139-1  
42S ....................................... 132 -I, 133-I  
4 7 ······----···-···-········-·--·---2 1 0 A. B-II  s 
51 -··-······---····-····-·····--························1 3 1 -I 
54 ---····- ··---·-·······--····-···-·········--······3 54-l 
55 ----.................................. -............ 138C-la 
56  ......................................................... 138C-l� 
5 8  ......................................................... 138A-ls 
5 9  ...................................... _____________ 138D-ls 
60S ............................................................ 134 - i  
61S ................. .......................................... 134-l 
62S ...................... .................................... 134-l 
63S ..................... _ .................................... 134-1 
76  ............................................................ 138D-l 
7 7  .................................... 213-II, 138F-ls 
77-1  ................................................... 138A-Is 
82S .......................................... 132-I, 1;:'3-I  
84 ...................................... : .................. 138F-ls 
\)O ...... .. ...... -........................................ -80-IV 
91 ____ .............................. 138B-ls, dO-IV 
92 --------------------------------·-------80- IV 
92 Battery ____ ............................ 212-II  

· 92  Series B ----------------------.2 12-II 
104 Power Unit .................. 213-II 
104R Power Unit ............ 213-ll  
105 Power Unit __ ............. 213 -11 
l05R Power Unit ............... 213-II  
106 Power Unit  ______ ....... 213-Il  
120 ......... -.... ·------------138E-Is 
1£1 Series A ........................... 445-III  
12 1 Series B .............................. 212-11  
121-1  Series B ----------...... 212-ll  
122 --------........................ 2 14 -Il, 215-II  
1 2  3 ....................... -.......... 214-II, 215-II  
124  ____________ ........ 215 -II, ;r.; � -lll 

124-1  .............................. 81-I�. 82-IV 
1!!5 --------------------·------------44-4-III  
12 6 ------------------.. 4 4  6 -I I  I 
1 2 6 - 1  ------------------......... 446-III  
12  7 ......................................................... 4 4 �-I  I I 
12 8 -------·------------·------------... .. 44 7- I I I 
i29, 1 2 9 - 1  _________ .................... 8 a-rv 
1 3 1  -·---------------------------------....... ..4 4 7-I I. 
132  .......... -............................................... 85-IV 
133  ............................................................ 86-IV 
134 4 3 4 - 1  ................. -.................. 87-IV 
185  --·---·------------·-----------------·----------89-IV 
136-1  ................................ ----------------90 -IV 
13  7 ----------------·--................. 9 1 - IV 
141  --------------------------------------92-IV 
146-146-1  ...... -............ 93-IV, 94-IV 
14  7 .................. __ ................................... 9 5 -IV 
148 ------------------............................. 96-IV 
'16  0 ____________________ ........................... 9 7 -IV 
i5 4  ---------------------·-----·--------98-IV 
155  -------·-----------------------------·--99-IV 
156  ------------------..................... 100-IV 
15 7 ------------------------------------------- 1 o 1-I v• 
1 5  8 ........................ ----·--·------------: 10 2- IV 
luO .... _ .................................................. 103-IV 
1 6 3  ....................... -............................... 104 -IV 
2 8 7  Speaker .............................. 2 15-II 
297 Speaker .............................. 215-ll  
305-J Speaker ........................ 215-ll  
306-J Speaker ........................ 2 1 5 - l l  
3 0 6 - M  Speaker ........................ 215-II  
4 61 ......... _ .................. -................ ......... 13 3 -I 
4 0 1A -----·---------------------------------140-I 
6 0 1 ______________________ .............................. 13 5 -1  
602 ----------------------------21�-ll. 140-1  
608 ------------------------------- .................... 1 3  3 - l  
609 -------------------------137-1. 306-III 
610 .................................... 1 37�1. 306-1}1 

7 
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70 4 . 
····· · ·················· ... 1 3 7-I 

704A . .. .............. 1 3 4 -I 
704 B ............................ .. .. 1 36 -I 
70 5 .............................. 2 1 1 -11, 1 3 6 A - I s  
706 ...................................................... .... 1 36 - I  
8 0 4  ....................................... 1 36'-Is, 1 3 7 - I  
AC - 7  ............... ........................................ 1 3 0 - I  
AC-7A ................................................... 1 3 0 - I  
RFL-90 ................................................ 1 3 8 - I  
V .................................................................. 13 1-I 
XI ............................................................... 13 1 -I 
XJ ............................................................ 2 10 - I I  
XL ............................................................ 2 10-li 
Buddy ..  . .  . . . . .  1 4 0-I, 3 3 3 - I I I  
Chum ........................... 140 -I, 3 3 3 - Ili 
Roamio ............................................. 2 11 - II 
Showbox ....................................... 2 9 9 -III, 

3'2 8 -III, 3 4 2 - 1 1 1  
Showches t ................ .-.................. 2 9 9 -Ill 

D 

DA VEN RADIO CO. 
Bass Note Circuit ..... .... 1 3 6 B - I s  

DAY-FAN ELECTRIC CO. 

See niNo General lUotorl'l 
Rndio Corp. 

A - 5 0 0 3  ................................................ 21 6 -II 
5 0 5 0  .... .................................................... 2 1 6 - I I  
5 0 6 6 .. ............................................ 2 1 7 -II 
5069 ...................................................... 2 1 7-ll 
5 0 7 2  ......................................................... 2 18 - 1 1  
5 0 9 1  ...................................................... 2 1 8 - I I  

DE FOREST CROSLEY, Ltd. 

See nlso Consolidated 
Industries Products, Ltd. 

400 ......................................... ................. 3 8 5 - I  
40 2 ................................... ........................ 3 8 9 - I  
4 0 3  ............................................................ 3 8 9 - I  
4 10 ................................................ 3 8 5 - I  
4 10 Motor Board .................. 3 9 1 - I  

8 1 0B Motor Board .. ........ 4 06 -1 
DC-5 .............. .. .... 3 8 1 - 1  
C - 6  ....... ................ ........................ 3 8 1 - I  
Bandbox J r .  ........ . .  .... 3 8 2 - I  
Balmoral ............................. .. ...... 3 8 2 - I  
Barcarolle ......... . ..... 3 8 3 - I  
Berwick .. ...................... 382 -I, 3 8 4 - I  
Concerto ...... . .  ............. 3 8 4 - I  
Conway .......................... .................... 3 8 1 - I  
Etude ..... 3 8 4 - I 
Etude Power Unit .................. 3 8 3 - I  
Hastings ...... ................. 3 8 1 - 1 ,  3 8 3 - 1  
Hastings Power U n i t  ...... 3 8 2 - I  
Minuet .�........................ .. ...... 3 8 3 - I  
Nocturne ....... 3 8 4 - I 
Opera ..... 3 8 4 - I 
Serenata .............. 3 4 4 -III 
Sonata _384 - I  
Svmphony ..... . 3 8 3 - I, 384 -I 
Warwick . .  3 8 1 - I  
Windsor ............................................. 3 8 1 - I  

DF. FOREST RADIO 
COMPANY 

CS-5 .353-I 
F-5 ........................ .. 3 5 3 - I  
0 - ! 7  ................... 3 5 3 - I  

D E LCO APPLIANCE CORP. 

RA-3 ........... ............ 288A-1Ts,  2 4 4 -J I  
R B - B  & RA - B 2V ............ 4 6 6 - I H  
R B - 1  & RC - 1  1 1 0  V. A .  C. 

4 6 9 - I H  
R B - 3  ..... . .  ....... 2 3 8 A - l l s, 2 4 4 - H  
n c - 3  ............... .... 2 3 8 A - J is.  2 4 4 - I I  
3002 ................. 2 1 9 - I I  
Automobile Set ........................ 184 - I  
Police Set ............. 7 6A- Is 

DETROLA R ADIO CO R P. 

non.dmaster ......... . .. 5 100-IIs 

E 

4 2 0  .................................................... -.... 3 8 5 - I  F.ARL RADIO CORP. 5'00 ........................................................ . 4 5 2 - II I  See (;bus. Fre,.hmnn Co., Inc. 501 .. ........................ ...................... -.4 5 2 -111 
6 03 ............................................................ 3 9 2 - 1  
60 5 ...................................... . .................. 3 9 2 - 1  F.CHOPHONE RADIO 
700 .......................................... 3 8 8 - I, 3 9 3 - 1  lU FG. CO. 
'lot ............................................................... 3 9 4 - I  
70 2 ...... . .  ............................ ................... 3 9 5 - I  
70 5 .................................................. 3 9 6 - T  S - 3  .............................. .. ........ 2 2 0 -I I  
7 0 7  ............. .. .............. ........ 3 9 7 - l  S - 3  Im proved .... 2 2 1 -II 
7 4 9  ........ .... ............................................... 386-I S-4 .................. 2 2 2 - I I  
740 B  ... . .  ........................ ......... 3 9 8 - I  S - 5  ...... ................................. .................. 2 2 3 -II 
7 4 1  ............................................. ............. 3 9 9 - I  40 ............................... .. .............. 2 2 6 -II 
7 4 2  ................................................. . 4 0 0 - I  60 ........................... . .  ... 2 2 7- 11 
7 4 3  ....................... 4 0 1 - I  80 ........................................ .... 2 2 4 -II 
750  ..................... 3 8 6 - I  9 0  .. ..................................... . .  . .... 2 2 8 -II 
7 5 0  Motor Board . .............. . 4 0 2 - I  F ................................................ ............. 2 2 5 -II 
762 ........................ .403 -I 
7 6 6  .............................................................. .404-J 
80 0  ... ................................ ................ 3 8 7 - I  T HOMAS A. EDISON, Ine. 8 1 0  ............................................................... 3 8 7 - I  
8 10 Motor Board ..................... 388-I 
8 1 0 )3  ...................... 4 05 - l  C -1 ............ ......... ........................ ... ...... 1 4 2 - I  

C - 2  .... 1 4 2 -I, 1 4 3 - I  
C - 4  ............... 14 1 -I 
R - 1  ................................... ........................ 1 4 2 - I  
RT-1 .... 1 4 :1 - 1  
R-2 . .  1 4 2 -1, 143'-I 
R - 4  AC ............................................. . 1 4 1 - I 
H 4 - DC ... ................ ................ 1 4 0 D-I>< 
R - 5  AC .. . ............................... 1 4 1 - 1  
H - 5  D C  ....... . ........... . .. . .. ........ 1 4 00 -Js 
R - n  .. ......... 1 4 0 B - Ts, 1 4 0C-Is 
R-7 .... 1 4 0B-Js, HOC-Is 

ELECTRAD, Inc. 

B - 2 3 5  Tuner .............................. 2 2 9 -II 
B - 2 4 5  Amplifier .................. 2 2 9 -I I  
2 5 0  Amplifier _ .. _ .......... 358B-Is 
250 Push Pull _ .................... 3 5 8B-Is 
D - 2 5 0  Amplifier .................. 2 3 0 - 1 1  
E - 2 5 0  Amplifier _____ ...... 2 3 0 - 1 1  
Loftin-White Circuit ............ 63-1 
Replacement Resis tor 

Information _.545 to 5 4 7·11 

ELECTRICAL RES EARCH 
LABORATORIES, Inc. 

2 2 4  __ ....................................... 142A·Is 
2 2 5  _ ........... -............. -... � ......... -142B-Is 
2 4 8  Revised --·-.. --.. --.. 2 3 1-11 
2 5 0  _____ .. ___ ............ _ .. ___ .2 3 1 - 1 1  
2 7 1 _____ .. _ .. ____ 14 2D-Is 
2 7 1A .... -.......... -.. -......... -................ 2 32 -11 
Battery operated screen grid 

receiver -2 32A-III, 2 3 2 B-III, 
232C-III 

El\IERSON RADIO & 
PHONOGRAPH CORP. 

30 _ ....... -................... -.............. ; ..... :107-IV 
2 5 0  _ ............ , ___ ............. -........ 10 7 -IV 
300 ---·-·--·--.... _ ................ 107-IV 
B - 1 0  ....... -......................................... 105 -IV 
B-AC-10 -... -... -........................ 1 0 5 -IV 
DC-4 ................................................... 106 -IV 
:F ---· .. ·----·-.......................... 3 5 6 -1 
H-5 __ , ___ ,, .... ____ .................... 1 0 7-IV 
:r ____ ,_,, ... _ ................................ 4 71 - 1 1 1  
K-S -·-·---..................................... . 4 7 1 - I I I  
L-AC-4 _ ......................................... 108 -IV 
L-AC-5 _ .......................................... 109 -IV 
L-456 _ ............................................. 106 -IV 
L-457 ___ .. __ ........ -.................... 106-IV 
L - 4 5 8  __ ... _,_ .... _ ......................... 1 0 8 - IV 
L - 4 5 9  ................................................... 106 -IV 
L-460 ................................................... 108 -IV 
L-656 __ ............. _ .. _ ........................ 109-IV 
L-657 _ .............. -.............................. 109-IV 
L-5 5 9 ....................... -......................... 1 09 -IV 
M-AC-7 ........... -............................... 1 10-IV 
M-755 _ ............................................. 1 10 -IV 
T _ ........................................................ .4 7 1 -II I 
T·

- s _ ................ _ .............................. . .471-lii 
Emerson ...................................... .'3 15 - lll 

F 

F ADA RADIO & ELECTRIC 
CORP. 

7 AC .................................... 1 50 -l , 15 1 -I 
10 6 0  Cycles .............................. 1 4 4 -I, 

2 99 - III, 3 0 7 - III 
10Z 25 Cycles ..... ................. ... 1 4 4 - I  
1 1  60 Cycles .... ...144 - I  
l l Z  2 5  Cycles .......................... 14 4 - l 
15 ................................. 307 -111, 3 0 9 - l l l  
l6 60 Cycles ...... 1 4 4 - I ,  2 9 9 -II'l, 

300 -III, 3 0 1 - 111, 3 0 7 -111 
16Z 25 Cycles ........................... 1 4 4 - I  
1 7  60 Cycles .............................. 1 4 4 - l 
18 DC ................................................ 14 5 -1 
20 60 Cycles .............................. 14 6 -I, 

3 0 0 -Il( 3 0 1 - 111 
20Z 25 Cycles .......................... 1 4 6 - I 
2 2  Battery .......... ......................... 14 5 - 1  
2 5  60 Cycles ...... 1 4 6 - I, 3 0 9 - 1 I I  
2 5  with M - 2 5 0 -Z .................. 1 4 7 - l  
�5Z 2 5  Cycles .............................. 14 7 -1 
25 with M-2 5 0 -Z .................. 14 7 -1 
32 60 Cycles ............ 1 4 4 -l, 3 2 0 -III 
30Z 2 5  Cycles ................ ........... 14 4 -I 
31 60 Cycles .............................. 144 - I 
3 1Z 25 Cycles ........................... 1 4 4 - I  
3 2  60 Cycles ...... 1 4 4 -I, 3 2 0 - 1 1 1  
3 2Z 2 5  Cycles .............................. 1 4 4  - I  
3 5  60 Cycles .............................. 1 4 7 - I, 

3 0 4 -111. 3 0 7 - 111, 3 0 9 -III 
35Z 25 Cycles .............................. 14 7 -I 
40 Using P-250 and 7- A ... 1 4 8 - I  
4 1  6 0  Cycles, 154B-Is, 3 1 7  . . -111 
42 60 Cycles ........................ 154B-Is 

3 1 3 -IIL 3 17 - I I I  
4 3  .............................. 2 3 6E -Tls, 3 2 6 - I l l  
4 4  .... -------......... 3 1 7 -III, 3 2 0 - 1 1 1  
4 5  ............................................................ 3 3 1-III 
4 6  60 Cycles ........................ 154B -Is, 

3 1 6 -III, 3 1 7 -III, 3 2 0 - 1 1 1  
4 7  60 Cycles, 15 4B-Is, 3 1 7 - 1 1 1  
4 8  ____ ............................................ 3 3 1 - 1 1 1  
4 9  ---····--· ............. 2 38 F -II,  3 3 1 - 11 1  
50 A C  ...... 14 8-I, 1 4 9 - I, 3 4 4 -111 

:�QR 
-==::::=::::::::::::::::::::::::::::::::::: ��! = i 

70 AC __ ....................... 148 -1,  1 4 9 � !  
7 1  A C  ...................... -..... 1 4 8 - I, 1 4 9 - I  
7 2  AC _ ....... � ................. 1 4 8 -l, 1 4 9 - 1  

75 60 Cycles ................................. 150-1 

�L � .. 
-��:�:�:;.:::_: .. :_:_�::.:_: ... _:;;·;_ :�:�}1; �I 

192-A Battery ........................ 14 9 -I 

192-BS Battery ................. 14 9 - I 

1 92--S Battery ........................ 1 4 9 - 1  

2 62-UA or C A  ..................... 1 5 3 -I 

265-A Bat tery ....... 15 1 -I 

2 65-UA or CA ........................ 1 5 3 - 1  

4 6 0-A Battery ........................ 1 5 2 - I  
4 72-UA or C A  ........................ 1 5 0 - 1  

4 7 5-A Battery ........................ 1 5 1 - I  

475-UA or C A  ........................ 1 5 2 -1 

: � � -B 
A 

... :::::::::::::::::::::::::::::::::::::::: :: � �; = � 
ABC 6 -Volt Unit .................. 1 5 4 - I  

C Electric Unit 60 

Cycles __ ....................................... 1 5 4 - l  

E-180 Power Unit ............ 14 9 -1 

E-4 20 Power Unit ............ 1 4 9 -I 

J Electric Unit 2 5  

s�t�gi�rill 
KY 10 tube, first pro -

duction ___ .................. 2 3 6B-IIs 

KY 10 tube, second pro-

duction -·-··----......... 2 36C-IIs 

·R-60 ____ ................ 152-1 

R-So-A ---· _ .................. 1 52 -1 

RC 11 tube chassis ...... 2 36D-IIs 

RE 7 tube chasals ...... 2 36A-IIs 

RL ...... -·-· ··----.................. 1 1 1- IV 
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RP-62-UA or CA ............ 1 5 3 -I 
RP-6 5-UA or CA ............ 1 5 3 - I  
SF - 4 5 / 72-UA o r  CA ...... 1 5 0'-I 
SF- 4 5 / 7 5-UA or CA ...... 1 5 0 -I 

�;=��j��=� . :: :::::::: ::::::: : ::::::��i=� 
Neutrodyne, 5 Tubes ...... 1 5 4 -Is 

FANSTEEL l'ltODUCTS CO. 

A Receiver .... . ...................... 1 0 8C - I s  
A - 3  Receiver ................ 3 5 2 - I  
A - 5  Receiver .. .......................... 3 5 2 - I  
A - 7  ncc e i ,·er .............................. 3 5 2 - I  
AB 6 - 1 3 5 Form A ...... 1 0 4 A-Is 
A D  6 - t:l5 Form B ...... 1 0 4 1\ - } R  

AB 6 - 1 8 0  F o r m  A ..... ....... 2 6 - I  
D - 1 3 5  . ............... .................... ..... 1 0 4 D- I s  
B - 1 8 0  Form B . ... ............. 1 0 4 B-Is 
B, Model D ro w er Un i t  

1 0 4 B - I s  
B W  ... . .. ............. ............................ 104 B-Is 
BX .. ..... . .............. ......... .... ....... . .  1 0 4 A - 1 s  
B - 1 1  ... . . ....... ........... .................... 10 4 B- I s  
C 11e� e i v e r  ................ 1 0 5 - 1  
F f{t·<: l 'i Vt:I' ............. ....................... 1 0 5 -I 
J .;: X  ....... .............. ............. ... .... ...... 1 0 4 A-1s 
Socl< et ! 'o w e r  "A" Supply 

2 3 - I  

F I•: D E H.AI, ltA U IO CORt•. 

D Ortho Sonic ......... ................... 1 5 5 - I  D Se�·.i es Filament ..... -..... 1 5 5 -I E Se1· i�s F i l ament ............ 1 5 8 - I  1" Series F i J ·  m t 1 5 7  H 
a en ............ - I  

K 
............................ 1 5 7 - 1  

L 
. .  · ... . . . ... . ...... .......................... 1 5 6 - I  

........................... .. ... 1 3 6B-Is :11 .......... .. .......... ................ . .................... 1 5 8 -I 

l•'fo: UEHATED P U ilCHASER, 
Jnc. 

2 .. ........ . .................... 2 3 4 - 1 1  
3 5  ........................................ 2 3 3 - I I  
4 0  ...................... 2 3 3 - I I  
1 0 7  ... ............. ................... ..................... 2 3 3 - I I  

l•' O U D S O N  llADIO !tll<'G. CO. 

GT .. . ..................... ...... 1 12 - IV, 1 1 3 - IV 

I<' H F.I•: U - E I � J·:JtL\ N N  ltADIO 

(; O U I '. 

30 ..... ........................... 1 6 2 - I  
3 U N  ............................ 1 6 � - l  4 0  ...... . . . ..... ............................... ........... 1 6 2 - l  
4 0 N  . . .................... . .......................... 1 6 2 - 1  
4 8 N  ..... .. . ...................................... ....... 1 6 2 - 1  
50 .. . ............................ 1 6 2 - 1 
53 �...... .. ................................. 1 6 6 - 1  
D O - S  ........................ ................................... 1 6 u - l  
9 1  D .  C. .. .................. ..4 7 2 - l l 1  
9 2  A .  C. .. .. A n - I I I  
1 3 0  .... . ................ . .................................... 1 6 3 -l 
4 70 .... 1 6 5 -I 
4 5 7  l 'o w e r  Un i t ........................ 1 6 4 - l  
8 0 0  ....... . .......... . ............. . .... l ti 6 - l 
F E - 1 5  ...... . . .................................. ... 114- IV 
FE- 1 8  ... . . . . . .... . . ....... . .... .. .... .. 1 1 4 - J V 
F E - O fi ... .. ...... .......... ......... .. .......... . 4 7 3 - 1 1 1  
F E - 9 8  ..................... . ...... .4 7 4 - 1 1 1  
N H - 5  ............. 1 G 6A- l s  

N H - 6  .... ................... .. ..... ...... ..... ..... 1 5 U - l  
N i { - 7  .. .. ................ ....... . .. . .................. 1 5 U - l  
N 11 - !J ...... ... . ... . ............... .. ............ .. . 1 5 0 - J  
N l t - !J A  ................................................... 1 5 9 - l  
N H - 1 0  .. ......... . . . .............. 1 6 0 - I  
N l1- 1 1  ................. ... .. .. . . ....... .......... 1 6 0- l 
N R - 1 2  ............... 1 6 0 - 1  

N H - 2 0  ............. ... ..... . ........... ........ .... 1 6 1 --i 

N R - 5 5  ............... .. ........... ... .......... 1 !i 6 B - l s 
N H - 7 8  ... .. .. ........ ....... .... ............ 1 6 1i B - I s  
N H - 8 0  AC . . .  Hi 6 A - I s, 3 0 8 - 1 1 1  
N H - � 0  AC ................... 1 f. 4 - 1  
N R - 8 5  .... ..... ............ .. . 1 6 6 - I  
N R - 9 5  ...... ......... ..... ... . ................ ..... 1 6 5 - 1  
N H - 2 1 5  .... 1 6 3 - J  
N R - 4 0 0  ........ 1 6 3 - 1  

JE�� �·� l'RENCH & SONS 
PIANO CO. 

5 - 0 9 3  ... . ........................... ................ 4 7 5 - I ! J  
G Junior Model ..................... 3 5 5 - I  
H - 1  ........... ... .......... .......... 2 3 2 - 1 1  
H - 2  .... 4 8 1 ,1 1 1 
U - 1  .... 4 8 0 -I l l  

CHAS. F H E S H MAN CO., Inc. 
Earl Models : ·  

2 1  .......................... .. ........ 1 6 7 - 1  
2 1  D. C. . .  .......................... .. . 3 12 -UI 
2 2  ..... .. .... ..... . .. ... .. ......... ..... ..... ........ 1 6 7 - 1  
2 4  DC ........ 1 7 5 - 1  
3 1  ........................ ......... ........................... 1 {) 7 - I  
3 1  DC ................ 1 7 5 -1 
32 ............................. ...................... 1 6 7 - I  
3 3 S  AC ............ 1 7 6 - I  
3 3  DC .... ........... 1 7 5 - 1  
4 1  ......................... .... ..................... ....... 1 70 =1 
Elitl D. C.  .. .. 3 0 8 - 1 1 1  

I<'rcabmnn Models: 

2N ..... . ......... 1 7 3 -I, 2 2 0 - J I I  

3 N - 1 2  ... 1 7 6 A- 1S 
3 Q - 1 5  .... ............. ............. ............... 1 7 4 - 1  
3 Q - 1 6  .. . ......... 1 7 4 - 1  
2 1  A C  .................. . .  ...... i-;- 4 - 1  
2 1  D C  .. .. ........... 1 7 5 - 1  
2 2  ........................ 1 7 4 - l  
3 1  .. ............ ............. 1 7 6 - I  
3 1 S  ........................................ 1 7 6 - I  
3 2  ......... -.................................. 1 7 6 - l  
3 2 S  ............... -.......................................... 1 7 6 - I  
4 1 .............................. . 1 7 6- I  
1 2 1  . 1 7 5 - 1  
G ............ . .  ............................. ............ 1 6 9 - I  
H - 9  ...... .. ................... ............................ 1 7 1 - l  
K ............................ .. ...... 1 72 - 1  
M ........ ... ........ . . .  . . . . ........................ 1 7 0 - I  
N .................. .......................... .. ........ 1 68 - 1  
Q ......................... ... 1 7 6A- I s  
Q - 1 5  ............. ........ ... ... 1 7 3 - 1  
(J - 1 fi ...... 1 7 3 - 1, 3 1 3 - 1 1 1 .  3 1 4 - 1 ! 1  
Q O - l !i S  .............................. 1 68 - 1 , 1 72 -1 

Equaphase ............ 1 7 1 -J, :l O S - I l l  
Ma sterpiece ............ 1 7 1 -l,  3 0 8 - l l l  

G 

GALVIN ltf i<'G. COll i'. 

4 T - 4 7A 
5 '1' - 7 1  
6 T u b e  Set 
7 Tube Se t 
6 1 
li 1 Mutorola 

8 8  
Moto ro l a ...... 

................... ......... 4 S 7 - l  I I  

.. ...................... .. . 4 8 2 - 1 1 1  
............... 4 S ti - l l !  

....... 4 0 � - 1 1 1  
....... 4 8 :l - l l l  

........................ 2 t i 4 E - l l e  

..... . 4 84 - l l l  

...... 4 82 - l l l 

G ,\ H O U  HADIO CO. 

EA ...... . ............ 1 8 8 D - l s  

G I�N EilAL ·ELI�CTRI C  CO. 

B�O . 1 1 5 - 1 V, 1 1 6 - 1 V  
DX . ............................ 1 1 7 -1V 
,1,; - 5 2  l 'honu C i r c u i t  .... < H - 1  I 
H - 3 1  ............ 2 1i l i A - l s, � .. ti rt - .l s  

H - 3 2  ......... 2 4 2 -1 I 
H - 5 1  ........................ 2 6 6 D - 1s, 2 t i 6 H - { s  
H - 5 1 H  ............. 2 3 8 - ll, 2 3 � - 1 1  
H - 7 1  . .  2 ti 6 B - l s, 2 6 6G - Is 
H - 7 1 H  ...... 2 3 8 - l l, , 2 3 9 - I I  
H - 72 .................. � 3 8 F - l ls, 2 3 8 G - J  l d  
H - 91 .. ....... 2 4 2 A  to 2 4 2 1 - l ls 
H - 9 l lt .................. 2 4 2 A  to 2 4 2 1 - I I H  
J - 70 ...... .... ................. 2 38C, D, E - l l s  
J - 75 .............................. 2 3 8C, IJ,  E - l l s  
J - 8 0  .. .............. 2 3 8 H - I ls, 2 3 8 1 - l l s  
J - 8 5 ......... 2 3 8 1-l - I l s, 2 3 8 £ - 1  I s  
J - 1 0 9 ,  1 1 8 - lV, 1 1 9 - IV, 1 2 0 - I V  
J - 1 2 5 "Con vo;n t i o n "  M o d e l  

K - 4 0 -A 
K - 5 0 - P  
K - 5 1 - P  
K - 5 4 -P 
K - G O - r  
K - 6 2  ...... 

424N-Ila ......................... .......... 1 2 1 - IV 
................... 1 2 2 -IV 

..................................... 1 2 2 -IV 
............. ............................... 1 2 3 -IV 

. 12 4 -IV 
.. . . .  2 4 3 - I l  

K - 6 5 - r  ...... .. ..... 1 2 4  - I V  
L - 5 0  ..... ............ 1 2 5 - 1 V  
L - 5 1 ................ .. .................... 1 2 5 -I V  
S - 2 2  .................. . ............... 2 1i 6G - Is 
S - 4 2  ........................ .. .. ......... 2 G fi G -Is 
S - 4 2 - B  .. .. ........... :2 3 fi F -1 L; 
S - 1 3 2  ... 2 3 8 J - l l s 
T - 1 2  ... .. ...................... 2 4 1 - I T  
T - 1 2 D  . .. .... 2 3 8 B - I l's 

T - 4 1  ..... ......... .... ................... .......... 2 4 0 - H  

GENERAL JtfOTOH� R A OJO 
CORP. 

Gencr:ll Moto r" �lntlt•l" : 

2 l l  ........ . .... ............ 1 7 6 E - l l ti 
2 1 6  ..... 2 4 5 - 1  I 
2 1 7  . ........ 2 4 5 - 1 1  
2 1 9 ............ 2 4 5 -1 [ 
2 2 0  ... . .............................. 1 7tiC - I I A 
2 5 0  ...................... 2 4 5 - l i  
2 5 1  ...... .................... 2 4 fi- l l 
2 5 2  .............. ........ ......................... 24 4 - 1 1  
2 5 3  .......................... ?. 4 4  - I I 
2 5 4  ....................... ... ...... � 4 4 - 1 ; 
2 5 5  .............. ............. ...................... .... .... 2 4 '1 - 1 1 

2 5 6  .......... ................... 2 4 4 - 1 1 
2 5 7  ........ 2 4 4 - 1 ' 
2 5 8  ................................. ..... 2 M - I I 
2 8 1  Con Ye rt e r .. .................... 2 4 2.1 - 1 1 �  

A Chassis . .... ...... 1 8 4  - I  
MA Little G e n e r a l  . .. . 4 8 8 - 1 1 1  

S - 2 - A  ... 2 4 6 - 1 1 
S - 2 - B  .... . ................................ 2 4 G - J  I 

Dn)· Fan Mutlt�l� : 

!'t!e o.lso D tt y  F a n  E l t�c. Co. 

5 AC .. .... 18 1 - 1  
5 Tube, 1 n 5  :v!olicJ .... ... 1 7'1 - 1 
6 Tube, UC ............ 1 � 1 - l  
6 Tube, 3 2  V o l ts ...... 1 8 2  · J 
6 - !i l ... 1 8 0 · 1  

6 AC .... 1 8 0 - 1 .  1 8 1 - 1  
tiB ...... .. ..... 1 8 0 - 1  
6 J unior ... .. ... 1 8 0 -1, 1 8 1 - 1  
7 Tube ......... .. 1 7 �  I 

8 AC . ...... lO ;J - i  
3 5  .......... 1 g 1 - I 

5 2 7  ... ..... 1 7 9 - I  
5 0 4 4  .... 1 7 8 - l  
5 0 5 5  . 3 5 8 A - l s  
5 0 5 7  ........ 1 8 3 - T 
5 0 8 0  . _ 1 8 3 - 1  
OEM- 7  ........ 1 7 7 - l 
OEM - 1 1  ....... 1 7 7 - 1  
Motor Generator Set ... .  1 8 1 - 1  
P o w e r  R u p p l y  Sy stem ...... 1 8 2 - l  
S i x  ...... . 1 7 \l- l 
Seven . ... 1 7 9 - T  

GII.FJI,L <\N IJUO� .. Inc. 

60 ...... .......... 1 8 5 - J 

1 0 0  .. - 1 8 5 - 1 

105 .. .... 1 7 6B - 1 s  
1 0 6  ....... 1 7 6 B - 1s 
GNG ...... .. ........................ . . .......... 1 7 6 B - l s  

GRAYHAR E LECTIUC (;0. 

8 ....... 2 4 7 -IT, 2 6 6G - l s  
7 0 0  ......... 2 6 6A- ls, 2 6 6 H -l!i 
7 7 0  ....... 2 66 D - l s. 2 6 6 A - l s 
9 0 0  ........... 2 6 6 B - ls, 2 6 6H-Is 
Gruybarette 4 ............... 1 2 6 -1V 

GUAY & D A N I E L M O N  

M F G .  ( llemler) 

R - 1 4  
Infrad yne, 1 9 2 7  
l n fradyne, 1 9 2 8  

.... 2 2 0 F - Is . ... � � U .Io' - 1 >!  
........... 2 2 0 F - 1 d  

1\. H. GREBE & CO. 

AH - 1  . 1 8 8 B - Is, 1 8 8C -Is 
CR-6 ......... 1 86 - 1 

CH-13 ........ .. ......... 1 8 6 - 1 
CR - 18 ..... 1 8 6 - l 
M U - 1  ........ 1 � 'i - l 
RORN Am p l i f i e r  ...... 1 8 6 - 1  
S K - 4  ............. 1 8 8 - 1 ,  1 8 8 A - l s  
1) 7 1 !3 Po wer U n i t  ....... 1 8 8 B · l s  

Synchrophase 7 AC 
1 8 8 - I .  1 8 9 - 1  

Battery Set. 1 9 :! 3  ........... 1 8 7 - I  

GlliGSUY-GIH' N O W  CO. 

7P3 Power U n i t... 1 9 4 -I, 3 4 1 - I l l  
7 1 ' 6  I ' o w e r  U n i t.. . 1 9 4 - l .  3 4 1 - 1 1 1  
7B1'3 Po w e r  U n i t  

1 9 0 - 1 ,  3 4 1 - I I I  

7BPG !'o w e r  unit  
1 9 0 - 1 ,  3 -1 1 - 1 1 1  

9 
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1 0  OFFICIAL RADIO SERVICE M A N UA L  

PLEASE NOTE: A Roman numeral follows the page number o f  each set listed, to differ
entiate between the various volumes. Thus, the numeral I refers to the 193 1 issue, II to 
the 1932 issue, III  to the 1933  issue, and IV to the present volume. The small "s" fol
lowing some of the Roman numerals specifies that the particular page is in one of the sup
plements to the 1931  or 1932 Manuals. 

i!P3 Power U n i t  ........ 195 - l  
8C' G  Power Unit 1 95 - 1  
9 P 3  Power U n i t  ............... 3 3 9 - 1 1 1  
� ll'G l'ower Unit .............. 339-11 1 
10 S. W. Converter ... 2 5 �A-Ils 
11 ......... .. .... 1 8 2 H - I l s  
1 5  ................................... .................. ... 2 5 0 - I I  
1 5 13  ......... 2 5 0 - I l  
20 . ... ... .......... ......... 2 4 8 - II, 3 1 8 -II I 

3 2 9 -III,  3 4 5 - I I I, 3 4 6 - III 
2 1  ................ ...... .. . ... .. .... ......... 3 3 3 - I l l  
22 _ ................................. 2 4 8 - I I, 3 18 - 1 1 1  

3 2 9 - Ill,  3 4 5 - U I .  3 4 6 - l l l  
2 3  .................................... 2 4 8 - I l. 3 18 - l l l  

329 -III, 3 4 5 -III, 3 4 6 - I l l  
2 5  ............... 2 5 6 - I l  
2 5 D  ...... 2 5 8 B - l ls, 2 5 8D-Ils 
30 ................ ...... 2 4 9 - II. 2 5 1 - l l  
3 1  .................. 2 4 9 -II. 2 5 1 - l f  
3 5  ...... 2 5 8 C - Ils. 2 5 8D-Ils 
50 ............ 1 92 B - ls, 3 1 4 - II l  
5 1  ....................... � .................. 1 9 2 D · l �. 
52 ................ ............. 1 nB Is, � 3 � - I l l  
5 5  .............................................. 2 5 oA - I I s  
GO .......................... ........ ............ 2 5 2 -II, 

G 1  
6 2  
70 
70H  
7 l  
7 2  

1 9 0 - I ,  3 2 3 - JI I .  3 3 3 - I l l 
................................ 2 5 2 - I I. 190 l 

.......... .. .............. 2 5 2 - II. 1 9 0 - 1  
...... 1 9 0 -I ,  3 33 - III.  3 4 4 - I I I  .... 1 9 1 - 1  _ _  . ..................... 2 9 9 - I I I, 3 4 4 -J I I  

............... 1 9 1 -I. 2 9 4 -JII. 
2 9 9 - III, 3 4 0 -Hf, 3 4 4 - IJ I  

8 0  _ ........................ ....................... .... 1 90 - I  
90 ........ 1 9 1 -1. 1 9 2 A- Is, 3 0 7 - 111. 

3 1 2 -III,  3 2 4 - I I I, 3 3 3 - I l l  
9 0 13  ............ 2 5 4 -ll. 1 9 2 - 1  
9 1  ........ 2 9 9 - lll 

9 2  ..... .. .. 2 9 9 - l l  I, 3 4 0 -1 1 1  
9 3  .... 2 � 9 -I I I  
100 _ 1 9 2 - 1  
1 0 0 B  ........................ 1 9 3 -1 , 3 1 2 -I I I  
1 0 1  ...... 1 9 2 - 1  
1 0 2 ......... .... .. . .  1 n - r. 3 1 2 - I l l  
1 0 3  .............. .......... . . ... 1 9 3 -1. 3 1 2 -1 1 1  

l l O  A u t o  R:.!.dio, 2 5 5 - l l. 2 5 1) - l l  

1 1 G  Auto Rli d i o  ... 1 2 7 -IV. 
1 2 8 -IV. 1 2 9 - I V  

Auto Ranio ...... 1 3 0 - IV 
..... 2 5 7 - l l. 4 9 0 - 1 1 1 

4 90 -III 
...... 1 9 6 - l  

l l f. A  
1 2 0 

1 2 0 B  
1 3 0  
l � O A  , .. l �Hi - 1  

1 3 1  . 3 1 9 -I T l 

1�2  ... . .. 3 1 9 - J Tl . 3 2 4 - l ll 

1 50  ... 2 5 0 - 1 1  
1 6 0  .... 2 5 :l - l  r_ 
1 6 3  .................................... -......... -...... 25 3-II 

1 8 0  .......................... ........ -....... ___ 1 9 3 - I  
1 8 1  _ .......................................... -...... 1 9 3 - I  
2 0 0  ..................... 2 58E-II s, 1 8 2 1 -I l s  
2 10 .................................. -........... 2 5 8F-1Is 
220 Chassis ... 2 50 A  to 250H-IIs 
2 3 OA ........................ --------·-·-1 9 6 - l 
2 3 3  ............................................................ 1 9 6 - I  
2 90 .......................... . 4 8 9 -III, 4LL-IIs 
291 Madison ...... 4 8 9 - I I I, 4LL-Ils 
293 Adams ......... 4 8 9 - I I I; 4LL-Ils 
294 Monroe .... ..4 8 9 -III,  4LL-Ils 
3 0 0  ............ 1 3 1 - IV, 1 3 2 -IV, 1 3 3 -IV 
3 10A ........................... 1 3 4 -IV, 1 3 6 -IV 
3108 ........................... 1 3 5 - IV, 1 3 6 -I V  
3 2 0  ........................................................ 1 3 7 -IV 
330 ............ 1 3 8 - IV, 1 9 3 -IV, 1 4 0 -I V  
3 4 0  ......................................................... 1 4 1 - IV, 

1 4 2 - IV, 1 4 3 -IV, 1 4 4 - I V  
3 4 0 B  ................................................... 1 4 1 - IV, 

1 4 2 - IV, 1 4 3 - IV, 1 4 4 -I V  
3 5 1  .................................................. 2 58 C - 1 Is 
3 6 0  ............ 1 4 5 - IV, 1 4 6 - IV, 1 4 7 -I V  
370 ......................................................... 1 4 8 -IV 
3 9 0  ............ 1 5 0 - IV. 1 5 1 - IV, 1 5 2 -IV 
4 0 0  ............ 153,-IV, 1 5 4 - IV, 1 5 5 - I V  

4 O O A  -····--··--·······················---········---- 1 5  6 -IV 
4 1 1  ............ 1 5 3 - IV, 1 5 4 -IV, 1 5 5 - I V  
4 1 3  ·-·--- ············--·······························-... 1 5 3 - IV 
Old Power Units ........................ 2 5 - I  
Noise Eliminators ...... 1 9 2A-Is 

GULBRANSEN CO. 

See also Wells-Gardner 

5 Tube DC ... 2 5 80-IIs, 2 5 8 P - Ils 
8 Tube Model ..................... 1 9 6H-Is 
8 Tube Chassis 

2 5 8 Q - 1 Is, 2 5 8R-IIR 
9 - in -Line ............................................. 1 9 7 - 1  
1 3 2 5 8G- l ls, 2 5 8H-1Is, 2 5 8 I - 1 I s  
2 0  2 5 8J - l is, 2 5 8 K- I l s, 2 5 8L-IIH 
6 0  ........................ ..................................... 2 5 8 - 1 1  
6 3  ...... .. ....................................... . .  .... 2 5 8 - I I  
8 0 A  ......... ............... ...................... 2 5 8 M - l is, 

2 5 8 N- 1 Is, 2 5 8 P - J T s  
7 2 4  ........... . 1 9 6 H - I s  
Champion J u n i o r  ............ 1 9 6 G - I s  

H 

HAL!;ON R ADIO MFG. 
COMPANY 

............ 9 1 -111 
-- -- . .  . 4 9 2 - I I I  
............ . 4  93 - I I  t .......... 4 9 4 - I I I  

Long & Broadcast ......... 4 9 5 -I I I  

5 1 5  
5 1 5  sw 
5 1 6  D. C. 
6 1 5  

JIAMMARLlJND MFG. CO. 

Comet ...... .... 2 5 8 8 -lls, 2 6 4A-lls 
2 6 4 B - Ils, 2 6 4 C - l ls, 2 6 4D-Ils 

Comet Pro . .  . .  ..... .4 9 6 - I J I  
H i - Q  5 T u b e  Battery, 3 5 6C-Is 
Hi-Q 6 Tube Battery, 356C-Is 
H i - Q  6"' Power Un lt.. .... 3 56C-Is 
H i - Q  30' AC .............. 5 1 - l  
H i - Q  30 Battery .. 3 5 6 D - I s  
H i -Q 3 1  A C  ................. 3 5 6 - I  
Z - 4  Commander ............... 3 5 6 D - I s  

HATRY & YOUNG, Inc. 

238 ............. ............. .. .............. 4 9 8 - 1 1 1  
2 4 2  ....... . .. . .................................. ..4 9 7 - H I  
2 8 0  ...... 4 9 9 - l l l  
Mu.stertone, 1 9 2 9  ..... ...... 3 5 6 B - l s  
Maste rtone, 1 V 3  1 ............ 3 5 6A - l s  
N i n e - i n - L i ne, Battery ... 3 5 6 B - la 

CII AS. H OO DWIN CO· ( Aero) 

4T Seri es A .............................. 5 0 6 - I I I  
5 T - l 9 3 3  ti e >  ies A ............ 5 0 4  -111 
ti - 3 3  A.  V. C. .. .... . 5 0 5 - I l l  
1 1 0  V o l t  D .  C. .. .... 5 0 4 - I I I  
1 n 9 - 1nO Auto Hadio ... 1 9 6 L - I s  
1 9 3 1  A u t o  Radio ............ 1 9 60 - Is 
1 9 3 1  Midget ..... 1 9 6 0 - I s  
1 9 3 2  Con-verter ..................... 5 0 3 -1 1 1  
Aero Pentode A u t o  B ...... 5 0 0 - I I I  
Aero Reven .... .... 1 9 GM-Is 
Aero World Wide Series 

Rad io ................................. 5 0 1 - I I I  
Aerodyne AC7 ..................... 1 96N - I s  
I n ternational All -Wave 

1 9 6 K - I s  
Low P o w e r  Trans., 1 9 3 1  

1 9 6 L - Is 
Metropolitan AC Fou r  

1 96 K  - I s  
O n e  T u b e  Transm i tter, 2 6 7 - II 
l'entode Power Am-

plifier .......................................... 502 - I I I  
Pentode Power Am-

pi i fier model B ............ 5 0 2 -III 
Pentode Transm itter ...... 5 0 3 -III 
S h o >·t W ' "'e Adapters 1 9 6M-Is 
Short Wave C o n -

Yerters .......... 1 9 6L-Is 
Trio AC Three .................. 1 9 6N-Is 

Two Tube Transmitter .. .  2 6 8 - U  
Two Tube 15 watt 

Tran>�. ..  .. 1 9 6K-Is 
W o r l d  Wide One Tube . . .  2 6 7 - I I  

H O H N  RADIO CO • 
1 5  ................. 358D-Is 
4 9  .................. 2 6 5 - I I  
5 9  ... ........ 2 6 5 -II, 5 4 8 - I I  
fi9 ................ ............................ 5 4 8 - I I  
7� ................................. ............. 5 4 9 - I I  
9 9  .... 5 4 9 - I I  
1 0 9  .... 5 4 9 - I I  

Short W a v e  6 .... 1 8 8 D -ls HOWARD RADIO CO. 

H ICKOCK ELECTRICAL 
INSTRUMENT CO. 

SG-4700 ............................................ . 4 4 0 - I I  
4 9 4 9  Ohm -Capacity-V o l t  

meter ........................ .4 4 1 - I I  

HIGH FREQ,UENCY LAB. 

8 Green Diamond ............ 1 9 6B-Is 
4 5  ................. .......................... 2 58 T - l l s  
60 Combination ..................... 2 6 3 - U  
1 3 5  ......... 2 6 4 - II> 
A P  .... 1 5 7 - I V  
A V H  . . ... .. ........... _ .......... 2 6 1 - H  

H _ ...... .......... 2 6 0 - I I  
K ............. 1 5 8 - IV. 1 5 9 -IV 
L ... 1 6 0 - IV, 1 6 1 - IV 
�� ............... 1 6 2 - I V  
0 . ....... .. ...... ............. . .  ... ... 2 6 1 - 1 1  
SG-A ..... 1 9 SA- Ts 

2 2 5  
226  
2 2 7  

. . ..... . ..... .......... ............. �9
9

8
7

-�1/
i 

�g:� Midgt>� . 1��-=-:-�"25
:�:r�! 

.............................. ... ... :: :4 9 �:I II SG - 6  .......... ............. ......................... 1 9 6D -Is 

I 

INSULI�E CORP. OF. 
AMERICA. 

Broadcast '& long Wave 
Combination AC ............ 2 6 9 - I I  

Broadcast & L o n g  \Vave 
Combination DC 

-
............ 2 70 - I I  

Insulette B C  & LW ...... 2 72 - 1 I 
Mascot ................................................ 2 7 2 - I I  
Midget, 1 1 0  V. AC ............ 2 7 1 - I I  
Mid get, l l O V. DC ............ 2 7 0 - H  
Midget, 2 2 0 V. D C  ............ 2 7 1 - I I  
Short Wave S e t  AC ......... 3 4 0 - I  

J 

JACKSON-DELL, LTD. 

6 ----........................................... 5 0 7 -I I I  
6 A  ---·----------·------.......... 5 0 7  - I I I  
8 --............................................. 2 78B-lls 
25 ------.... -......................... 5 0 8 -III 
2 6  -------·-.. ·-·----... -......... 5 0 9 - I I I  
27 --------.... ----...... 5 10 -III 
2 8  -----..................... -............ 5 1 1 - I I I  
2 9  --........................................ 5 1 3 -I I I  
3 3  ........ _ ........................ 5 15 - 1 1 1  
5 0  -.. --.................................. 2 78C -lls 
59 -·-·---------·-----...... 5 1 6 - I I I  
60 ....... -...................... -.... 2 7 4 - I l  
63 --................ 3 5 4 -1, 5 1 7 - I I I  
63 -........................................ 5 1 7 - I l l  
6 4  -......................................... 5 1 7 -IJI 
68 --....................................... 2 78 D - 1 J s  
69 D C  -.-........... 2 78 E - Ils,  F-l ls  
79 --·--· ................................... 2 78 G - l l s  
84 Peter Pan ........................... 2 7 5 - I I  
86 ---........................................ 5 1 8 -III 
87 -------...................... ............ 2 7 6 - I I  
8 8 -........... -................................ .. ......... 2 7 7 -I I  
8 9  -·-·-----.... -.................... ............ 2 7 8 H -113 
89A _ .......... -.......................................... 2 7 8 - I l  
9 6  -................ . .  .. ........... 5 1 9 - I J I  
9 9  ___ ............................................. 5 2 0 - I l l  
6 4 5 M  ................................................ 2 78 I - I l s  
846 --·-.... -.................................... 5 2 0 - 1 1 1  
8 4 5 S  ..................... .. ................ 2 7 8J -Tis 
S ....................... ............ . .. 2 7 8A-IIs 

.JENKINS & ADAIR, Inc. 

3 -B Mixing Panel ............ 1 9 6 E - Is 
A Amplifying Panel... ... 1 96 'F - I :<  
C-6 Transmitter .................. 5 2 1 - I I I  
C-12 Condenser Trans-

mitter ............................................. 2 7 3 - I l  
D Amplifying Panel, 196F-Is 
D - 6  ...................................................... 5 2 1 -III 
GL-35 ................................................... 2 7 3 - I I  
Level Indicator Panel 

196E -Is 

JEWELL ELECTRICAL 
INSTRUMENT CORP. 
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JEWELL ELECTRICAL 
INSTRUMENT CORP. 

214 Tube ChecJ(er ............ 5 2 2 -I I I  
4 4 4  Tester .... . .............. .44 1 - l l 
5 3 3  Tube Checker ............ 5 2 3 -1 l l  
5 3 4  Tube Checker ............ 5 2 4 -111 

5 3 8  Tube Checker ............ 5 2 2 -lll 
5 6 0  Oscillator ........................ 4 4 2 -I I 
WD2 0 9  Tube Checker ... 4 42 -II 

K 

KELLER- Ft;LLER IUFG. 
CO., Ltd. 

14F Radlette ...................... 3 5 5 - 1  
2 0  ....... � .................................... ................ 2 7 9-I I 
30 ............................................................ 5 2 5 - I 1 I  
4 0  ............................................................ 5 2 5 -11 1 
50 ......................................................... 32 8B -Is 

6 0  ................................ -...................... 3 2 8B - Is 
7 0 ............................................................ 2 80-II 
80  ............................................................... 28 1-ll 

KELLOGG SWITCIIDOARD & 
S UPPLY co. 

B Chassis .......................................... 1 9 9 -I 

6 Tube Bat tery ........................ 1 9 8 - I  
7 T u b e  AC .................................... 1 9 8 - 1  
7 Tube RFL .............................. 2 0 1 -1 
5 2 3  ............................................. ................ 2 0 0 - 1  
5 2 4  Power Unit ..................... 1 9 9 - I  
5 2 5  Power U n i t  ..................... 1 9 9 -1 
6 2 6  ............................................................ 200-I 
5 2 7  Power Unit ..................... 1 9 9 - I  
0 2 8  Power Unit ..................... 1 9 9 - 1  
6 3 3  ...................................................... 200A-Is 
5 3 4  ............................................ ......... 2 0 0A - ls 
535 ...................................................... 2 0 0A-Is 
5 3 6  ...................................................... 200A-ls 
Wave Master ............ .. ........ 2 0 1 - J  

COLIN D .  RENNEDY 
CORPOilATI ON 

6 ................... . .  .......................... 2 0 3 -1 
7 Comet DC ................................. 2 0 4 - 1 
1 0 .................................................................. 2 0 5 - I 
20 ............................................. 204 -1, 2 0 5 - I  

2 3  D C  ................................................ 2 8 2 - 1 1  

2 4 ................ 2 5 8V - l l s, \V - 1 1 �  
2 6  ................................................. ............ 2 8 3 - 1 1  
3 0  ......... 2 0 4 B - 1 s  
32 ............... ..... . . ...... 2 0 4 13 - l s  

3 4  s w  .... 2 8 4 - 1  l 
36 DC ................................ .............. 2 8 2 - 1 1  

38 DC ..................................... .. 2 8 2 - 1 1  
4 0 D C  ................................................ 2 8 2 - l l  
4 2  ................................................... .......... 2 8 5 -I l 
50 .............................................................. 2 8 2 - 1 1  
5 2  ........................................................ .  2 85 - 1 !  

5 3  SW ............................... 5 2 6 - 1 1  I 
6 4  _ 2 8 6 - 1 1  

5 4 A  S W  .............. 5 2 7 - l l l  
5 5  ............................ ............. ... 5 2 7- I l l  
5 6  . ............ 2 !i 8X - I I �  
6 0  ................................................ .. .. .... 2 86 - I I 
62 .......................................... 3 3 1 - ll, 5 2 8 - J  [ 

i! ;:::���:�··:·::� .. ��::::�:::::.·.:.:·�.::·� .. ::.:··::::.::jf! ��!I 
66 ................................ .. ............... .. . 5 32 -II I  

!i� .... :.::::::::::::::::::::::::::::::··:::::::::::::::�� ����! 110 .............. ...... .................... . ........... ... . 202 -1 

�! � ���������::�-��;;:�;:;�� .. ;:·�-���;.:;· .. ;,::::::·:;:� � � �! 
4 35 _ ........ ................... .. .. .................... .. 2 04 -I 

5 2 1  _ ........................................................ 204-1 62 5 .................................................... ...... 2 04 -I 

: i � :::::::::::::::::::=:::::::::::::::::::::::::::::� �:: i�i 
826B ........................................... ..... 2 0 4 A -I.; 

lUNG MFG. CORP. 

10 KI .. ........................ 2 06 -I 

2 5  ......................... ........................... 2 0 6 - I  
3 0  .......... 2 06 -1 
61 .................... 2 06 - I  
62 ....... . ..... .... ........ .. ...... 2 06- I 

7 1  ........................................... 2 06 -I 

80 ............... 2 0 7 - I  
8 1  ............................... 20 7-1 
8 2  ................... 20 8 - I  
9 7  ..................................... 2 10 - i  
9 8  ....... 2 10 - 1  
2 1 8  .............. ............ .. .......... 287-I I. 
E ............ .. .................... 2 0 7 -I 

F ...... ............................ .. ....... 2 08 -I 

FF ................................... ...220E-Is 
G ...... ............ ...... .......... . .  ................. 2 1 1 - 1  
H ............................................ ....... 20 9 -1 
J ........................ 2 1 0 - I  

Monarch . .... .... .. .................. .......... 2 10 -1 

Power Packs ................................. 2 1 1 - I  

IUILSTER RADIO, Inc. 

6 Battery ...................................... 2 1 3 - I  
6 H  .............................. 2 1 4 - 1  

6K .......... .. ......... 2 1 2 -1, 3 4 0 -Ill 
7 A  ..................... . .  ............. 2 1 4 - I, 
7B .. .. ................. ..................... 2 1 4 1! 
7 AC .......... 2 1 3 -1 
8 A, 13, C ............. 2 14 - l 

B - 1 0  ......................... . .................... 2 1 7-l 
B-15 .............................. 2 90 A - l ls, 2 1 7-I 
D - 1 6  ...... 2 90A-1ls,  ' 2 1 7 - l  
K - 2 0  ...... � 1 8 - 1, 2 1 8A-J s, 2 9 9-111,  

3 0 7 - l l l ,  3 1 0 - 1 1 1 ,  3 1 2 - I l l  

K - 2 1  ..... 2 1 8-1,  2 9 9 - J l l  

K - 2 2  ................. 2 1 8 -1, 2 1 8A-Is 
K - 2 3  .... 2 1 8 - 1  

K - 2 4  ........... .............. .................... ........ 2 1 8 - 1  

K - 2 5  .............................. 2 1 8 - 1 ,  2 1 8A-1s 
K -2 7  ..... 2 18 - 1, 2 18A-I� 
K - 2 8  ...................... 2 1 8 - 1  
K - 3 0  .............. 2 1 813-ls 
K - 3 2  . . ........... ........................ 2 1 8 13 - 1  s 

K - 3 7  ..................... 218A -ls 
K - 4 2  ............. 2 1 8 B - I n  
K - 4 3  ...... 2 15 - I. 3 1 5 - 1 1 1, 3 1 9 -Il l 
K - 4 4  ............................. .. ... 2 1 5 - 1  
K - 4 5  ............ ............ 2 1 6 - 1  
K - 6 0  ............. ... 2 8 8 - l l  
K - 6 2  ........................ 2 8 8 - 1 1  
K 6 3  ........ .. .............. 5 3 3 - I H  
K 6 5  ............ ,3 1 0 - 1 I I  
K - 7 0  ......... 2 8 9 -I I  

K - 7 2  . ... ......... 2 8 9 - 1 1  
K73 ... .. .. 5 3 3 -I II 

K - 8 0  ............ .................... , ................... 2 9 9 - I l 

K-82 ...... . .......................... 2 9 0 -H 
K 8 3  .................. ........... .... .......... .... 5 34 -II J 

K - 9 0  ...................................................... 2 9 1 - I l  
K - 9 2  ........................................ 2 9 1 -11 
K 9 3  ... 5 34 -Jil 
K l 0 3  ............................. 5 3 3 - I J T  
.K 1 4 0 .......... .. ... 2 64 1."- I h 
K 1 4 2  ..................................... 2 6 4 F-l l s  
9 3 0  Columb

.
ia .............................. 2 12 -I 

L 

LANG RADIO COMPANY 

BA-5 AC 
BD-6 AC .. .. 
DC-6 .. ............................ . 
F - 9  DC 
J - 7  DC ............................ .. 
l\'1:- 7  AC 
R-8 DC 

c. It. LEUTZ, Inc. 

............ 2 9 3 - I I  
................ 292-J  r 

. ... 1 6 3-IV ................ 2 9 3 - I I  
... 2 9 2 - 1 1  

.... 2 9 2 - 1 1  
.......... 2 93 -II 

.Se ven Seas Console ............ 3 3 8 - 1  
Universal Trans-Oceanic 

3 3 8 - I 

LIN<JOLN llADIO CORP. 

10 De Luxe .............................. 5 3 8 - I I I  
3 1  .................................... ..... 3 5 7 -I 
32 S. W . .......................................... 5 3 8-III 
DC- 8  ......... ......................................... 358C-ls 

J�O N G  llA DIO CO. 

70 Cardinal .......................... I 08D -ls 

M 

M A STER RADIO M l•'G, 
CO., Ltd. 

4 2 4  Master Model ............ 3 5 5 - I  

M ( ; A I J L L A N  RADIO CO. 

8 AC 
900 

.................................... ................ 2 I'9-I 
.......... ...... ................. ........... 2 19 - 1  

M I DWEST RA DIO CORP. 

AC- 9  ........... ................. 5 5 0 - 1 1 ,  5 6 2 - l l  
AC - 1 1  ........... 5 6 0 - 1 1  
Ultra 5 ................................... 5 5 2  II 
Ultra 6 .............. 5 5 4 - l l  
Ul t ra 7 .... .................................. .... 5 1 4 - J T  
Ul t ra 8 Battery .... 5 5 8 - 1 1  

U n i t u n e  5 ...... : ............. 0 ....... , . ... 5 5 2 - 1 1  

Unitune 8 .................................... 5 5 6 - I l  

Phonograph Wiring 
2 1 8C-ls, 2 18 D·Id 

MONTGOMERY WAUD 4 CO. 

!<iee uhoo WeiiH-(.jnrdner 

11 ................... 5 3 9 -III 
1 �  ....... .......................... ..................... 5 3 9 -U I 
1 7  ........................ .. ....... 5 4 1 -I Il 
20 ... .................................. .. . ....... 2 96 -I I  
2 2  ..... ............. 5:;t - II I  
26P . .  ... . ............. ............. . .  ... 2 9 7  -II 
26PX ............ .. .............. 2 9 7-11 
26W ......... ......................... .......... 30 0 R-1 Is 
2 6 - 3 60 ............ .. .............. 2 9 7 - 1 1  
2 6 - 3 6 7  .............................. . .. .... 2 9 7.-I I 62 - 2  .......................... .......................... 5 42 -III 

62-7 ...................................................... 54 4 - III 

6 2 -8 ...................................................... 54 4 -III 

62-9 ...................................................... 5 4 4 -III 

6 2 - 1 1  .................. 300C. D, E, F-Ils 
6 2 - 1 3  ........................... 300A, 300B-Il:! 
G 2 - 12 .................. 300C, D, E, F - I l s  

6 2 - 1 4  ............... 300C, D ,  E, F-l l s  

6 2 - 1 5  ........................ 300A, 30013-ll$ 
6 2 - 1 6  ..... 300A, '30013 - l l s  
6 2 - 1 8  ........................... 3 00A, 30 0 13- l ls 
6 2 - 2 0  ........................... 300L, M, N - lls 
6 2 - 2 1  ........................... 300G, H, 1-lfs 
62-22 ........................... 300G, H, I - lls 

6 2 - 2 3  ........................... 300J, 3 0 0 K - 1 1 s  
6 2 - 2 5  ........................... 3 00L, M, N - I l s  
6 2 - 3 0  ........................... 300G, H. I - l l �  
6 2 - 3 4  ................................................... 5 4 5 -Ill 

62-38 ................................................... 5 4 6 - l l 1  62 -4 4 ................................................... 5 4 6 -I II 
6 2 - 5 0  ................................................... 5 4 6 - I II 

6 2 - 5 2  ........................... 300-0, P, Q -l ls 
62 -030 ............... 3008-lls, 300T-Ils 
6 2 - 060 ............................... 300R-Ils 
6 2 - 0 70 .......................................... 300R-lle 
·6 2 - 2 3 2  ............... 3008-Ils, 300T-lls 
6 2 - 520 ................................. ................ 2 9 6 -II 

6 2 - 1 0 4 0  ................................................ 2 9 9 - 1 1  
6 2 - 1838 ..................... 3 0 0 ,  V ,  W - l i s  

6 2 -3 2 3 5  ............ 3008-lls, 300T-lls 
18 1 ............................................ ........... 300 - 1 1 
1 8 7  ....... .. ....................... ......... 300-II 

500 ............................... .... 300Y -lis 

8 1 1  ...... .......................................... ........ 2 9 8 -II 
8 1 1X ...................................................... 2 98 -II 
1111 ......................................................... 2 9 8 -II 

1 1 11X ................................................... 2 9 8 -II 

1838 .............................. 300U, V, W -Ils 

1355 ......................................................... 2 9 8 - II 

1 500 ............. ,....... .. ............... 30 0X-lls 

1 5 2 2 - 1 5 6 2  .................................... 2 18M-Is 
1 2 3 8  .............................. 300U, V, W - J I  
1955 ......................................................... 2 9 8 -II 
2 8 2 2  ................................................... 2 18M-Is 
2 8 2 7  ................................ ................. 2 18M-Is 
2895 ........ .......................................... 2 18M-Is 

8897 .......................... 2 18M-Is 
2 9 5 5  .............................. 2 1 8 N-Is  
2957 ................................................... 2 1 8 N-Is  
3035 ............................... .................. 2 18 N  -Is  3 0 3 7  ........................... . .... ........ 2 1 8N -Is 
3065 ............................... .. .. 2 1 8N - 1 s 
3 0 6 7  .................. 2 1 8N-Is 
1 0 , 0 0 0  .......... 3 0 0 Y - l l "  
1 1 , 000 ...... 300Z , AA , 1313- 1 1  R 
1 4,000 ....... :lOOCC - 1 1 �  

1 5 . 0 0 0  .. . . ....... ........... :! O OX - 1 1 �  
62.000 .... ... .... 300CC- I I s 
AE-10 ........ 54 7 -1 1 1 

I I  
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MOTOMBT�R G � l G E  & 
J<:Q l. I I' IU �:NT COill'. 

lOA Motovox 

l.OE Motovox 

N 

...... 1 10 4 - J V  
. 1 6 4 -lV 

NATHANIEL BALDWIN CO. 

8 0  .......................... ................................... 32 4 -1 

NATIONAL CARDON CO. 
Inc. 

1 ...................... .. ............................ 220 - I  
2 ......... . .................. 2 2 0 - 1  
3 ..................................... .............................. 2 2 0 - 1  

1!�:::_::��---
-�;�����f�t\l 

Eveready ............................ .. .... 3 15 -III 
Eveready Tube Tables 

630-IIL 6 3 1-III 

NATIONAL CO., Inc. 

r���: ;-z:=:-;==��=:mHl 
Auto Receiver ..................... 220C-Is 
BrQwning Drake 4 Tube 

Bat . ................................ .................. 30 1 - Il 
Browning Drake 5 Tube 

Bat . .............................. .................... 30 1 - Il 
One Tube Reflex ............... 30 1-Il 
Television Receiver ...... 220C-ls 

NATIONAL TRANSFORMER 
co. 

Midget Slx ................... ........ 3 58 E -ls 
Screen Grid 8 ...... .... ........ 3 58 F-ls 

0 

OZARKA, Inc. 

5A Viking .............................. 35 8G- Is 
78 ...................................................... 3 5 8  1 - 1 s. 
89 .............................. 35 8H -Is, 3 4 3 -Ill 
90 ......................................................... 35 8H -Is 
9 1  ...................................................... 2 90B- lls 
91 AC .................. 302-II, 3 5 8  1 - ls 

::A 
A

: ....... ::::::�:::::: : ::::::::::::::::::::::: : �i = ��: 

9 3 B  .......................... . 5 6 5 - l l l  
9 3  Battery ............. 5 6 6 -111 
'14 A V C .......... 56 6 - ll l • 0 0 0 0 

302-11 !1 5 W D I  
S - 5  .......................... .. 3 5 8G-ls 

S - 7 .................. .. ......................... 3 5 8 G - 1s 

s. w. Converter .. 5 6 7 - I l l  

V - 1 6  ........ . ........ ........................ .. 5 6 7 -Il1 

p 

PACENT ELECTRIC CO., Inc. 

Booth connections, film 
reproducer ......... 303- II, 3 0 4 -IJ 

Disc and film re-
producer .................................... 305 -II 

l'FANSTIEHL PRODUCTS 
co. 

34 ......................................................... 2 30F - I s· 
60 ......................................................... 2 3 0 F - I s  

PHILCO RADIO &. 
TELEVISION CORP. 

4 S. W. Converter ...... 3 10A-1Is 
5 .......................... 2 30 F-Is 
7 ..................... .............. 5 6 9 -III, 1 68 -IV 
14 ............................................................ 1 8 7 -IV 
15 ............................ ........................ 310 I -lls,  

3 10J -lls, 3 1 0K-Ils 
16 ......................................................... 1 70- IV . 

17 1 -IV. 1 7 2 - IV, 1 7 3-IV 
19 ...... ..................................................... 183-1V 
zo ......................................................... 2 2 6 B-1s 
20A ...................................................... 2 2 6 B-1s 
Z2L ...... 5 7 0 -III, 187-IV, 1 8 8 - IV 
23X ...................................................... 570 -III 
30 ............................................................ 309-11 
3 5  ............................................ 3 10-11 
37 ............................................................ 1 7 4 -IV 
40 ................................................... 222 - I  
4 1  ... . . ......................................................... 2 2 2 - 1  
4 3  .................................... 1 7 5 -IV, 176 -IV, 

1 7 7 - IV, 1 7 8 -IV 
4 6  ........................................................ :226G-Is 
4 6 E  .............................. ___ ,_22 6G-ls 
4 7  ................................ _ ................... -.571-Ill 
48 .......................... -...... 1 7 9 - IV, 180-IV, 

1 8 1 - IV, 1 8 2 -IV, 1 83 -IV 
50 ............ ... ________ .306-Il 
50 A .............................. -.................... .3 0 6 -I I 
51 ........................ 310B-Ils. 3 10C -Ils 
5 1 A  ..................... 3 10B-Ils, 3 10C-Ils 
30 .................................... 1 8 4 - IV, 18 5 - IV 
65 ............ 2 2 3 -I, 2 2 6B-ls, 3 0 8 -ll l 
70 ...................................................... 3 2 6A- Ils, 

3 2 6 B-lls, 2 2 6K-Is, 3 32 -I I I  
70A ................................................... 326A-Ils 

3 2 6 B -Ils, 2 2 6K-Is 
7 1  ............ 5 7 3 - III, 1 8 7 -IV, 1 8 8 - I V  
76 ............... 2 2 3 -I, 3 1 8 -III, 3 4 5 - I I I  
7 7  ............... 2 2 4 -II, 3 1 7 -III, 3 4 5 - III 
7 7A ............................................................ 2 2 4 - I  
80 ................... . .. 308D-Ils. 3 08E -I ls, 

308 F-Ils, 1 8 8 -IV, 189 -IV 
81 ............................. ..... 190-IV, 1 9 1-IV 
8 2  ............................................................... 2 2 4 - I  

8-6 ... .................................... ....... 2 2 4 - I  
8 7  ..................... ................. .. 2 2 5 - l, 

2 9 5 - III, 3 0 5 -Ill, 3 0 8 - I I I  
8 9  ............... 1 83 -IV 
90 ................................. ..... .......... . 32 6C -l ls, 

3 2 6 D - I ls, 22 6L-Is, 3 3 3 - I l l  
90A .............................................. 22 6L-Is 
91 ............... . .. . . . . . ........................... 3 10L-lls, 

3 1 0M-lis, 3 10N -l ls, 18 7 - IV 
91A ... ......................................... ....... 1 8 7- IV 
95 ............ 2 2 6C-Is, 2 2 7 - I, 3 4 5 - 1 1 1  
9 5E ........................ ............................ 2 2 6C-Is 
96 ...................................... 2 2 6 -I, 

2 2 6C -Is, 3 1 8 - III,  3 4 5 -111 
96A ............ ........... ....... 2 2 6 -I, 22 6C-Is 
96 E  .................................. 2 2 6C- Is 
I l l  ........ 2 2 6 D -Is, 2 2 6H- Is. 

3 1 8 - III, 3 3 3 -III, 4 4 5 - I I I  
1 1 1A ..... . .  . .  226D-ls, 2 2 6H-1s 
112 ........................... 226 l -Is, 3 3 2 -J I I  
112A ...................... 2261-Is 
1 1 2X .................. 3 3 1-I II 

2 1 1  .. ....................... ......................... 2 2 6 F -Is 
2 1 1A ................................. ................ 226F-ls 
2 12 .................... . .............. 226J -Is 
2 1 2A .................. 2 2 6J-Is 
220 ................................... .. .... 2 2 6 E - ls 
220A ................ ................ 2 2 6 E - I s  
2 70 ...................................................... 2 2 6 J  - I s  
2 70A ........................ ......................... 226J - I s  
2 9 6  ................................... 2 2 6 -I, 2 2 6C-Is 
296A ............... ............. 2 2 6 -l, 226C-Is 
296E ............. .. .............. 2 2 6C-Is 
470 ........................ 3 1 0 D - lls. 3 10E-lls 
4 70A ... 3 10D-lls, 3 1 0E - lls 
490 ....... 3 10F-Ils, 3 10G- lls 
5 1 1  ...................... 2 2 7 - I  
5 1 2  .... .. .. ................... ......... 2 2 7  - I  
5 1 3  .......................... . ............ 2 2 7 - I  
5 1 4  ............ 2 2 7 - I  
5 1 5  ........................... 2 2 7  - I  
5 3 1  ........ .. .................. ............................ 2 2 7 - I  
5 5 1  .......... . . .  ................................... 2 2 7 - l  
5 7 1  ............................................................ 2 2 7 - I. 
Baby Grand ...... 3 10 -III, 3 17�I I I 
Combination ........ , ..................... 3 1 5 -II I  
Neutrodyne Plus ........ 3 4 4 - I I I  
1•ower UnltiJt . 
AB-423 .......................................... 2 2 6A-ls 
AB-463 ................................. ...... 2 2 6A-Is 
AB-623 ..................... .................... 2 6 6A-Is 
AB-663 .......................... .. .. .... 2 6 6A-Is 

B-253 . .  .. .............. 2 66A-Is 
B - 603 ......... .. .. ............... 266A- Is 
DAB ............... . .............. 2 2 6A-Is 
D B  ...................................................... 22 6A - ls 
180 Volt "B" ..................... .. 2 2 6A-Is 
Battery Life Chart 308 · 

76-0-Is 
By-Pass Condenser Data 

326E-lle 
Chassis Data . ..................... 3 2 6 F -Ils 
Oscillator Calibration 

3 2 6G-lls 
Resistor Data _ ................. 7 6 -0-ls 
Traneltoae: 
3 ........... -......... -................................. 30 7 -III 
6 ............... 16 5 -IV. 1 6 6 -IV. 16 7 -IV 
6 .............................................. -............ 168-IV 
6F ......... .......................... ....................... 168 - IV 
8 ............................................................... 169 -IV 
9 ............................................................... 1 6 9 -IV 
12 ............................................................ 1 6 9 -IV 
EG ......................................................... 1 6 7 - IV 
NR-109 ...................................................... 7 5 - I  
TR-106 .................... , ................................. 7 5 -1 

PIERCE AIRO, Inc. 

1 4 - 4 5  ................................................ .... 3 1 1 -ll 
2 4 -4 5  ............... , ................................. , ....... 3 5 2 - l  

� 7 3  D C  ........ ..... . . ......... 3 1 � - 1 1  
4 4 7M ........................... . ...... 3 13 - l l  
52 4 ........................ ... .. ....................... . 3 5 5  �� 
5 3 4 - 5  .................................. .. ........ 3 1 2 - l l  
5 '1 7  ........................... .. ........ 3 1 4 - l l  
5 4 7A .......... . .  . ......... 3 14 -l l 
G 3 2  DC ......... .. .... 358C-1s 
637-8 ....................... .. ..... 3 1 9 - l l  
6 4 6 - 7  ................. .. .. 3 15 -11 
724 ... 3 1 6 - l l  
7 2 7  DC ...... 3 17 - 1 1  
7 3 4 - 5  ... 3 1 8 - 11 
7 4 6 - 7  ... 3 2 0 - I I  

I'ILO'l' lt.\.UIO &. T L  HI� 
<:OR I'. 

5 Tube TRF Midget ...... 3 � 1 - 1 1  
5 Tube B C  & Long-

wave Midget .................. 32 0 E - l� 
6 Tube Midget ........................ a 5 4 - l  
7 Tube D .  C . ........................ 5 � 0 - 1 1 1  
7 T u b e  Super, l l O v. 

DC .......................... . ....................... 3 2 3 - J l 
7 Tube Super, 2 2 0  v. 

DC ...................................................... 3 2 2 - 1 1  
1 1  Dragon D C  ........................ 1 9 4 - 1  V 
1 1 -A DC ..... .............................. 194 -IV 
1 1 -R DC ....................................... 1 9 4 -IV 

3 5  ............................................................ 19 5 -IV 
39 ............................................................ 19 5 -1V 
41 ....... ........................... ...................... 1 9 6 - l,V 
C - 15 1 '  ................................................ 2 3 0B - ls 
C - 1 5 3  ................................................ 2 30A-l� 
C - 1 5 4  ................................................ 2 30A - Is 
C - 1 5 7  .................................... .......... 2 3 0 D - l s  
C - 15 7A ............................... ......... 2 30 D-1s 
C - 1 5 7B .............................. ......... 2 30D- ls 
C - 1 5 8  ...... ............................... ....... 2 30D -ls 
C- 162 ......................... ...2 30B - Is 
K - 1 0 6  ............ ............. . 2 3 0 - 1  

K - 10 8  ................... .. ...2 3 0- 1 
K - 10 Super Wasp ...... ......... 2 2 8 - 1· 
K - 1 13 ............. 2� 8 - I 

K - 1 1 5  AC Super \Vasp ...... 7 3 - 1  
K - 1 3 9  ............................................. 2 30 E - l s  
PE-6 ... .. .... 2 2 8 - I  

S - 1 4 1  Universal .. 2 3 0 E - l s  

S - 1 5 5  ..... . 2 3 0 D - l s  
S - 1 5 5 A  ........................ .. ... � 30 D -ls 
S - 1 5 5 B  .................. .. .. 2 3 0 D - ls 

li=��:5��:=���: 

.. 

;;=�";;;;.;::;::.·:i_'�:·:�?:��1 � �� 
V - 1 9 1  Converter .................. 5 8 0 - I I I  
·w - 1 45 P.A. Amplifier 

2 3 0C - Is 
A. C. Dragon ........................ 5 7 5 - 1 1 1  
Automobile Receiver ...... 2 2 9 - 1  
Grimes D C  New Yorker 

2 2 9 - I  
Pllotone 6 .................................... 2 2 8 - 1  
Pre-Selector ........................... 3 5 8J -Is 
SW Converter . . .  32 1-II. 2 3 0C -l s  

PRIESS RADIO CO. 

N ine-in-Line ......................... 3 5 7  -1 

R 

RADIO PRODUCTS CO, 
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RADIO PROUt:CTS CO. 

L Tube Checker ............... ..443 -ll 
8 80 ....... ............................. .................... .4 4 3-11  

RADIO RECEPTOR, lae. 

AR-3 ................................................ 3 6 3 -II  
e Announcer .............................. 352-II 
CAM-3 .......... ..................................... 35 2 -I I 
H - 1  ............................ .. ........................ 3 58 -II 
MM3-PMX3 .................................... 361-ll  
P-50-W ........................................... 359-Il  
PMA- 1 . ..................................... ..... 357-II  
PMA-1 AX-1 Panel ......... 359-II  
PMA-1 AX-2 Panel ............ 358-II  
PMA-2 ............ . .  ......... 354-II  
PSA-2 .................................... .............. 362-II  
PW A-1 ..................... 356-11  
PX-2 4 5 ....................... ....................... 3 60 -II 
PXP-245, 355Cl l, 356-II, 361-Il  
PXP-250A ........................... ........... 355-ll 
PYP-245 ........................ 357-II, 362-II 
PY P-2 4 5 R ................................ ...... 3 54-II  
PYP-250 ................ ....................... 364-II  
R-8 0-8 1  ,_ ................................ -........ 3 5 3 -I I 
RS-8 1  ...................... -........................... 3 6 4 -I I 
RXP-171 .......................................... 360-Il 

RADIO TECHNIC 
LABORATORY 

Television Rece i ver ... 44 50-IIs 

RCA-l'HOTOPHONE, lne. 

4'-PA50A1 ....................................... 344 - II 
4 -PK 1A2 .......................................... 3 4 1 - I I 
PG-5 .............................. 343 -11, 345 -11 
PG-ti .............................. 348-ll,  351-11 
PG-7 ...................................................... 3 4 9 -11 
PG- 10 ................................................... 3 50 -11 
PG-ll ....... .. .................. 347-11 

RCA-VICTOR, lne. 

7 - 1  ............................................................... 2 31-I 
7-2 .. _ ........................................................... 2 3 3  -1 
1 -a ............................................. .. .............. 2 34 -I 
·7 -1 o ............................................................ 2 3 4 -r 
7 - 1 1  ............................................................ 2 3 6 -I 
7 - 2  5 .............................. -.......... _ ................ 2 3 7 - 1  
7 - 2 6  .................................... 2 3 4 -I, 2 4 2 -1 
7 - 3 0 ............................................. _ .......... 2 3 4 -I 
9 - 1  ............................................................ 2 3 a-� 
9 - 1 5  ...................... _ ................................. 2 3 7 - I  
9 -18  ............................................................ 2 4 1 -I 
9-25 Electrola ........................... 2 3 2 -1 
9-40  Electrola ........................... , .. 2 3 2.-1 
9-54 .............................. .. . .  2 3 9 -I,  2 4 2 -I 
9 -55 ............................................................ 2 3 8 -I 
10-51  ......................................................... 2 4 0 -I 
10-69 .... -_ ............................ 2 39 -I, 240-I  
10-70 ................................. 2 35-1, 242-1  

·12 -15  ......................................................... 2 3 6-I 
12-25  .............................. ......................... 235-I  
14 .............................. ""  ..... 325-1ll  
16 .................. 2 3 4 - 1. 2 4 6 -1,  296-lii  
1 7  ....................................... 2 3  7 -I ,  252  - I, 

2 9 6 - III, 308-III,  340-lii  
18 ...................................... 2 3 6 -I 

252-I,  296-III, 308-III 
18  A. C . .................. 2 99-III, 300-III 
18 D. C . ........................ 262 -l, 305-lll 
20 ........................... .......... 2 47-I, 340-III 

2 2 ........................ . .................... 2 6 4 -l 
2 4  ..... 2 4 9 - I  
25  AC ..................... .......... .............. 3 3 0 - 1 1  
25  Battery ..................... ................ 2 5 0 - I  

� � .. ... .. .. .. :::::: :::::::::: :::::::::::::: : ::::::::::32
3 i: i � 

235_1  242B-ls. 254-l ,  266F-ls 
30 ......... : . . ...................... . . ................ ....... 2 4 7- I 
30A ............ 264-I. 301-III, 313 -III 
32 .................................... 309-lll. 340-IIl 
33 .................. ... ......... .... 25 1-l ,  305-Ill 
33  D C  ................. 253-I 
35 ................................ ..... ................... 342-Ill  
41  ...... 257-1 .  340-Ill  
4 l A. C. 299-Il i, 3 10-III  
41  DC ........ 261-l  
4 2 ............................... ........................... 3 2 s -IN 
44 .................. 266-I .  267 -I. 295- 1• 

298-lll ,  302-U l. 3 4 0 - 1 1  
4 4  A c . ........... ...... 301-III, 3 10-IH 
4 5  ·:_.:::: : · :::::::::: : : ��-�-�-�-�-�: .... i�i:iN. 4 6  

302-Ill, 319-lli, 332-III 

! � �c c .... :::::::::::: ::: .S..�� �:-�-�: .... �-��; � � � 
4 7  .................. 2ss-1. 259 -I, 3ts-IN 4 8 ......................................................... 32 2 -I , 

325 -III, 326-11I ,  600-III 

� 1 ���:-
-��-�:.::��--·::_--: 

.. 
:::.��:"� .. :�:�-�:-�.;·.}:�� � l� 6 0  

3lO -I11, 3 18 -111 ,  328-IIl 
62  .. . ...... 262-I ,  303-Ill.  3 1g -g� 
64 ............ 256-I, 302-I11 .  3 1

6
-

I�f 66 _ ..................................... 263-I,  31 -
67 ............. ... .  248-I  .

. 
258-I, 3 1tg� : � ::::�:::::::::::::::::::::::::'::::::::::::::::::::::::::::� i 5 -I�� 

82 .............................. 266D-Is, 325-I 
I 86 . .... .................. 266B, C-Is, 32t��I 

���A .... Sp�·;;:k��-
----::::::::·.: ::::::::��: 2 4 -II 

tOOB Speaker .............................. 325-If 
103  Speaker ............................. 325-1 

� g: -�-��-·:.·::::::: · : ·_:::::.::·:::::::::::._:::::::::�� i � � � 
106 .... ........... ............. 326-II.  2 6����� � � � �:::::: : ::::::::::::::::::::: .. :::_::::_:::.::::::.:":" ": �! � � � 
IV ......... 2 4 4 -1 
v .............. ...... ...... .. .. 2 4 4 -I 

��I . :::::::::::::::::::::: : . .. .... .. ...... :::::.� � � -.i 
VIIB ................................. 339-II, 246-I  
Vlli  ......................................................... 2 4 9 - I  
IX ............................................................... 2 4 5 -I 
AP-736 ................................................... 2 3 8 - I  
AP-777C ............................................. 2 3 5 - I  
AP-810 ................................................... 249-1  
AP-935 ......................................... -....... 256-I  
AP-9 3 7  ..................... -.......................... 2 4 6 -I 
AP- 9 4 7 --·----·--------·--------------·-·2 4 1-I 
AP-951 --------------·---2 3 6 -I, 256-I  
AP-952 ........................... 2 3 6-1, 2 4 1-1  
AP-974A ............................................. 2 3 6 -I 
AP-997 .......................... -2 3 6 - 1, 2 41-I 
AP-997A ................................ -...... _.2 36-I  
AP-997C ........................... -------328 -I 
AR-8 12 ............................................... 2 4 9 - I  
AR-1145 ............................................. 332-ll 
CE-29 ............................................... 592-III 
M-30 .......................................... 300DD-Ils 
M-34 ----- 197-IV, 198-IV, 199-IV 
P - 31 ..... -.......... _ .......................... _s 9 6 -n r 
PG-62 ...................... ,.200-IV, 201-IV 
PT-15 ....... ,. ........................ ,. ............. 202 -IV 
R-5  ... -........................ 334 -Il, 266J -Is 
R-S DC ............ _ ............................... 336-Il  
R-6 ..................... ,. ........................... 326H-Ila 
R-7 ................................... --............. 266G-ls 

H-7A ................................................... 327-ll  
R-7 DC ............................................. 337-II  
R-9 D C  . .  . .  ......................... 3 3 7- I I  
R-10 ................................................... 584-III 
H-11 .............................. 335-II, 330-III  
R - 1 2  .... 32ti  1 to 326M-lis 
H-14 ................................................... 242A-Is 
R-15 ......................................... 266D-Is 
R-20 ... 326N t o  326£'-lls, 234-I  
R - 2 1  .............................................. 326N ta 

326P-Ils, 264 -I, 347-lll  
R-24  .......... 203 -IV, 2 0 4 - IV 

205-IV, 206-IV, 207-IV 
R-27 ........................... 208-IV, 2 0 9 - IV 
R-28 ....... 2 10 -IV. 2 1 1 -IV 
R-28W ..................... 2 12 -IV, 2 13-IV 
R-32 ........... 240-I ,  266-I, 

2 U 7-III,  341-I11. 342-III  
R-35 ................................................ 266E-Is 

........................... 2 1 4-IV, 2 15-IV 

........................... 2 14 -IV, 2 1 5 -IV 
R-37  
R-38  
R-39 
R-42 
R-43 
R-45 
R-50 
R-55 
R-70 
R-71 
H-71B 
R-72 
R-73 
ri-74 

................................................ 266E-Is 
................... 240-I, 242A-Is 

............................. . , . . .......... 3 3 3-I I 
......................... .... ......... 34 1-Ill  

............ 338 -II. 260-I ,  330-III  
...................... ....... 338-ll ,  330-III  

........ 216  -IV 
.......................................... 604-I_I� 

........................ 2 17 - IV, 2 18 -IY 
.................... 604-Ill  

........ 219-lV, 220 -IV 
........ .. ...... 2 2 1 -IV, 

222 -IV, 223 -JV. 224-IV R-75 ........................ 225 -IV. 226-IV 
R-76 .................................. . .. ........... 2 2 1 -IV 

222 -IV, 223 -IV, 224 -I"V: 
R-77 ....................................... . ......... 221 -IV. 

222 -IV, 223-IV, 224 -IV 
R-78 .................... .424N-lls, 583-lli  
R-80 ....... : ........................................ 266A-III 
R-90 .............................. 227-IV, 228-IY 
RAE -59 ...... 326Q,-lls. 326R-IIS 
RAE-68 ............................................. 340-II 
RA E - 79 .......................................... 606-lll RAE-84 .......................................... 229-IV. 

2 3 0 - IV, 2 3 1 -IV 
RE-17 .................... 226I-Is 
RE-35 ................................................ 321-III  
RE- 3 9  .......................... . .  ....... 3 2 1 -1 1 1  
RE-40 ........................ 232 -IV, 2 3 3-IV 
RE-45 ............... 240-J, 297-Ill 

316-Ill,  342-Ill ,  344-III 
RE-5 7  .................. 266E-Is, 321-III 
RE-75 ...................................................... 240-l  
RE-�0 ........................ 234-IV- 2 45 -IV 
RE-Sl ........................ 326 -IV, 2 37-IV 
R0- 2 3  ................................................ 585-III  
RPA-lA ..................................... .......... 265-I  
RPA-4 ................................................... 265-I  
SW -3 ................. ,_ .... 203 -IV. 204-IV, 

205-IV, 206-IV, 207-IV 
RWA-2 ....................... 616-Ill  
T-5 ......................................................... 339-II  
Alhambra 1 ................................. 231-I  
Alhambra 1 1  ............................ 2 3 3 - I  
Aud itoriu m  Phonograph 

340R to 340V -II� 
Borgia 11 .......................................... 231-I  
r�l ectrola Cromwell ............ 2 3 1 - I  
Fiorenza ............ -............................... 2 3 3 - l  
Radlola AR .................................... ?. A � -t 
Radlola RS ............................. ...... 2 4 3 -l 
Radlola Grand .. 2 4 5 - T  
Radlola Senior ........... 2 4 3 -J 
S. W Adapter ...................... 6 17-ITT 
Theremln ....................................... 328 -ll 

CENTRALIZED RADI O :  

AF-6100 ............ 3 4 0 N  t o  340P-lls 

AF-ti1 'i5 l:;peu.l<er ...... .... 34UC-li" 
ER-1240 ......... �40D to 34UH- I I >! 
Elt-124A ... 340  1 tu 3 4 0 M - l l 5  
BH- 1240 -.AZ ....................... z a B - 1  V 

2 3 9 - 1V, 24U-1V 
RF Distribution S y s -

tem ..... ............................................. 32 9-11  
HF-5100 D C  .. .................... 340A- I I •  
HF-5600 ......... , ............. 340B-lls 

RE,\URITE 1\lETER WORI'-S 

245  Set & Tube Tester ... 4 4 4 - 1 1  
400 Tube Tester .................. 4 4 5 -H 
450 Short Checker .......... ..44 4 -11 
550 Oscillator ........................ 445-11  
600-700 '!'ester ........................ 4 4 6 -l l  

REMLER COMl'ANY, ltd. 

10 .................................... ....................... 618-lii  
11 ............................................................ 6 1 9 -1 1 1  
1 4  ....................................... 3 4 5 - I ,  332-lll  
15  ............................... 366-11  
1 7  .................................................. ...620-II I  
19  ................................. 310H·ll'! 
� 1  ............................................................... 365-II  

'45 k c .  Super ..................... , .  ....... 3 40-I  
Adjustment diagrams366B-Ils 
Cameo Screen Grid ... 366A-lls 

llOUEllTSON-D.<\. VIS CO. 

Melo-Heald, 11 Tube 
Super ................................................ 357-I 

llOl.A COMPANY 

80 
lJ O  

s 

............... 3 6 7 - l l  
........ 3 6 7 -11 

!"AM!ION ELECTRIC 
COMPANY 

PAM-5 ................................................ 371-11  
PAM -9 ............................................... 369-II 
PAM-16  .................. 372-ll 
l'AM -1

,
6 N  ....................................... 3 70-Il 

PAM - 1 7  ............................................. 3 72-Ii 
PAM- 17M ....................................... 370-ll  
PAM-19 ............................................. 374 -II 
PAM-25 ............................................. 373-11  
PAM-MlKl .................................... 3 75 -11 

SANGAMO ELECTRIC CO. 

250 Am"pllfler ...................... ..450-II 
3 Stage Amplifier .......... ..450-11 

1 3  
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PLEASE NOTE : A Roman numeral follows the page number of each set listed, to  differentiate between the various volumes. Thus, the numeral I refers to the 193 1 issue, II to the 1932 issue, III to the 1933 issue, and IV to the present volume. The small s following some of the Roman numerals specifies that the particular page is in one of the supplements to the 1931 or 1932 Manuals. 

E. H. SCOTT RADIO 
LABORATORIES 

All-Wave Super ............ 1 9 6P-ls 

SEARS, ROEBCCK & CO. 

3 6  .................................... 3 7 6 A - I l s, B - I l �  
3 6 P  .............................. 3 7 6C - I l s, D - I l s  
3 ' 1  .................. 3 7 6 E - l ls, F- I l s. I - l ls 
3 '/P .... . ..................... 3 7 6 D - l l s  
3 9 - 1 2 5  ....... 6 2 1 - 1 1 1  
4 0  ......................................... .................. 6 2 3 - 1 1 1  
4 1  ............ 3 7 6 0 - l l s. I - l ls. 6 2 8 - I l l  
4 1 1 ' . .............................................. 3 7 6 H - l l s 
4 2  ............................................ ....... 6 2 8 - I I I  
43 ............................................................ 6 2 3 - I I 1  
4 4  ................................... 3 76J -l is, K - I l s  
4 6  ............................................................ 6 2 7 - I I I  
4 7  ............ 3 7 6 L - l l s, M - l ls, N - I ls 
4 8  ........... �"3 7G L - I ls, M - I I s, N - I l s  
4 9  ..................................................... 6 2 5 �1 1 1  
5 0  A VC ............... 3 7 6 -0 - I ls, P - I I a  
F ........................... . ............... 200B-ls 
FF 2 0 0 B - l s  
G 200B · ls 
H ...... ........................................... .... 2 0 0 B - I s  
J ...................................................... .. . 2 0 0B-ls 

SENTINEL RADIO CORP. 

7 -Tube Band Pass .. . 4 9 5 - 1 1  
7 Tube Super ......................... ... 4 9 3 -I I  
H Tube Super ... 4 9 4 - l s  
8 .... . .................... 3 4 6B-� 
9 .... . ....................... 3 4 6B -ls 
1 1  ...... ..... 3 4 6A-ls 
12 .............................................. 3 4 6A-Is 
1 5  ............................. .......................... 3 4 6 A - l s  
1 6  ........................................................ 3 4 6A - ls 
3 1  ........................ . ....................... 3 4 6 B-Is 
3 3  ...................................... ................. 3 4 6B-Js 
104 .. . ................................ 3 4 6 A - l s  
J 08A .................................... 2 4 1-IV 
109 2 4 1-IV 
2 6 4  .. 2 4 2 - I V  
4 4 4  ....... 4 9 5 - l ls. 3 4 8 - J s  
5 1 3  . 2 4 3 - J V 
5 5 0  .... 2 4 4 - I V  
6 1 0  . 2 4 5 - IV 
660" .................................... 3 4 6 - l  
6 6 6C ..... 4 9 5A-IIs, 3 4 6 - 1 

!! HORT WAYE AND 
'fELE\' lSION LAB. 

Baird 
cciver 

Television Re-
.............................. 3 7 6 - I l  

SILV Il)Jl-�IAll S I IALL, lne. 

! 0  ······················· 
J U - B  
3 & - A  

� 4 -A 

& 5 - A  

3 6 - A  
& 7  
3 8  
a �  
6 0  
7 5  
9 5  
6 & 0  

........ 2 6 8 - 1  
... & 78 -1,  2 ti�li-1:< 

............... 2 6 �A-1S 
............. ... 2 ti� B - l s  

.................. 2 ti 8 B - l s  
2 ti 8C - fs ·

.::·:·.-.:::·
.

·
.: ·

2 ti H E  - 1 s  
............ 2 6 8 E - 1 s  

............................ 2 6 8 E - 1 <�  
....................................... 2 6 8 - 1  

................................. 2 6 8 - 1  
....................... 2 6 8 - 1  

.................. 2 6 8r.- l s  

6 7 7 B  ..................... . ................ 3 9 4 - ff 
6 7 9  .................... 3 9 4 - l f  
6 7 9 B  ................. .39 1 - 1 1  
ti � 3  ................................ ..3 8 3 - I l  
6 � 4  ························ .... . .  . . .  ... . ... 3 8 4 - 1 1  
6 8 6  ......................... . ..3 8 9 - U  
6 9 0  ........... 3 4 0 - I  
6 9 2  .................................. .. 3 8 5 - I I  
7 1 2  .................................. 2 ti 8 D - I s  
7 1 4  ..... 2 6 8 E - I s  
7 1 6  .............. ............ . . ..3 8 3 - 1  I 
720 ... ...... 5 9 - l  
7 2 2  AC .................... . . ..... 2 8 6 0 - l s  
722 D C  ····························· · · · · ·  ........ 3 7 9 - I I  
7 2 4  .......... ............................ . . .  2 6 80-ls 
7 2 6  S W  ........ . ........... 3 8 1 - I I  
7 3 7  ................................................. 3 9 3 - l l  
1 3 8  ····················· .. ............................... 3 9 2 -� J  
7 3 9  .. ............... ... .. ... . ........... 3 8 6 - II 
7 8 2 - 1 6  3 7 7 - l l  
A .......... 3 8 2 - l l  
D ........................ . .. 3 8 7 - I I  
F .............. 3 8 8 - l l  
G . ..... 3 9 0 - I I  

3 9 4 A - I l s  � . .............. ....... . .. 3 9 4 B - I ls 
SM D - 1  ··························· ········ .......... 3 8 0 - l l  
9 Tube Super. 1 92 9  ...... 2 68A-Is 

!!iiLYER MARSHALL 
�U'G. t;O. 

Z - l a  ................................................. . . .. 246 -lv' 

SIMPLEX RADIO CO. 

H ............. -............................. 3 6 8 - 1 1  
K ·························· ····· . ...... 3 6 8 - l l  
L ............................... ............ 3 9 4 A - 1 1 s  
N ... 2 4 7 - 1V 
N - D.C. ............................. .... . .. 2 4 7 -IV 
r ··· ········ ·· · ············ ······ ;::::J u ········· · ···················· ··· · ···· ······· ···· . 

SONORA PHONOGRAPH 

CO., Ine. 
2 -R P - 2 5  ........ . ............ 2 6 9 - l  
3 - H ................................................ .......... 2 7 0 - l  
3 - R P  ........ 2 7 1 - l  
4 - R  ...................................... .......... ......... 2 7 0 - I  
5 - R  .................. ........ . . . . ............... 2 7 2 - 1  
7 - P ......................................... ................ 2 7 3 - 1  
3 0  ......... 3 3 6 - I I I  
3 2  ....... :J 3 6 - l l l  
3 6  .......................... 3 3 6 - l l l  
4 0  ································· .... 3 3 5 - 1 1 1. 3 3 6 - 1 1  
4 4  ..... 3 0 0 - I l l ,  3 3 5 - I l l, 3 3 6 - l l l  
4 6  ................................. 3 3 5 - 1 1 1 ,  3 3 6 - l l l  
A- 3 6  ........................ 2 6 8 H - I s. 3 3 � - I l l  
A - 4 4"  ........................... 3 1 3 - l l l. 3 2 6 - 1 1 1  

��!� i ·�:;i:;:;;�::: ... :.::""·
.

·::·::: .. : .. :::.:���� i �� 
S PAllKS-WITHI NGTON 
COM l';\.NY 

5 ............................... . ................... 3 9 7 - l l  
5 - 1 5  ... 2 8 1 : 1  
5 - 2 6  ................... . ....... .. 2 8 1 - I  
6 - 1 5  ........... ................ . ....... 2 7 8 - I  
6 - 2 6  ···································· · ......... 2 7 8 -·1 
9 .. , ..................................... .. . ................... 3 9 7 - I l  

9 A  ................. .4 10 - 1 1  
n - 3 0 .................. ... . ...... 2 7 6 - [ . ...... . .  4 0 3 - I I  10 
1 2  ········· ······················· ·········· .... 6 4 5 - 1 1 1  
1 ;)  
l ti  

················ ········· ··· ···· ··· ..... ....... ........ 4 0 8 - 1 1  
.. . ...... !J 4 7 - 1 U  

1 6 AW P.roadc: a � t  ........ ... G : 7 - I I I  
1 6 A \-\' tihort \\' ave 

6 3 � - 1 1 1, 6 4 0 - J J [  
2 5  ..... ... ....................................... . 4 1 3 - J I  
2 6  . . . 4 1 3 - l l  
2 6 A W  Short W a v e  

6 3 9 - I I I, 6 4 0 - I H  2 8  Triolian ... . 4 2 4 H - lls 
3 0  ................ 4 0 7 - 1 1  3 1  .... ........ . 4 0 4 - l f  3 9  ························· ................ 2 7 5 - .i  4 0  ...... 4 0 6 -II,  3 1 0 R - l l s  4 1  ............ 6 5 4 - l l i  4 5  . .  .. ................... . .......... ........ 64 1 - 1 1  [ 4 9  ............... 2 7 6 - I  5 1  ........ ... .. ················· ······· ................ 4 0 5 - 1 1  5 �  ....... 4 0 5 - U  5 ti . . . . . . . ........... ...... . ...................... 6 4 3 - I I I  tiO Converter ..... 6 4 8 - I U  8 9  .............. 2 7 9 - 1  

8 9 A  ...... 2 7 5 - l, 3 4 5 - I I I  
1 0 1  ......... ··· ·· · · · · · ·  .. .. ..... 6 4 9 - l l i  
1 0 3  . . .......... 3 9 8 - l l  1 0 9  . ·········· .... ........... 2 7 9 - l  
l l O  ............... 2 8 1 - l  
2 1 0 .... . .................................... 3 2 9 - I I J  
2 3 5  ............. .......... . ......... . 4 0 9 - I I  
3 0 1  AC ...................... 280D-1a 

3 0 0 - 1  I I ,  3 l l -I U  
3 0 1  DC ................. 2 7 7 - I  
4 0 0  . ..... .... .... . . ...... ..... .... 3 2 3 - I I I  
4 1 0  A C  ................................. ............. 4 l l - 1 I  
4 1 0  ]) C  ...... .................. . . .... ...... 4 0 0 - U  
4 2-0 A C  ... . .. ........... ............. 4 l l - I I  
4 2 u  DC .................... . .......... . 4 00 - I I  fi � 4 ... _ 3 9 5 - I I 
670 -······························ .......................... 3 9 5 -!1 
a • 4  . . 4 0 1 - l l  
5 7 8  ................ .. .............. .... ........... 3 9 8 - I I  
5 8 9  ......... 280C- Is 
5 9 1  ........................ . 4 1 4 - l l ,  3 3 1 - I I I  
5 9 3  . . .. 4 1 4 - I I  
6 0 0  AC ...................... . 4 1 2 -1 1 .  3 2 2 - I I I  
6 00 DC ...... 402 - I I  
6 1 0" A C  .................... .. . ........... . 4 1 2 - 1 1  
6 10 D C  ..... .................. . .. . . . . .... . 4 0 2 - l l  
6 2 0  AC ........................ 4 1 2 - l l ,  32 2 - 1 1 1  
6 2 0 -DC ................. . ........ 40 2 - 1 1  
7 3 7  .................................... 3 9 9 - JI, 4 1 2 - 1 1 . 

3 2 1 - I H .  3 2 2 - J H  
7 4 0  ...... 3 9 5 - J J ,  3 2 1 - I I I, 3 2 2 - 1 1  I 
7 4 0  DC ............. . ........ . 4 0 2 - 1  l 
7 5 0  .......................... . .. 3 95 - l [  
750 DC .... 4 0 2 - I l  
8 7 0  .......... 4 0 1 - 1  I 
9 3 0  ...................... ,.. . ... 6 5 1 - 1 1 1 .  

6 5 2 - I I I, 6 5 3 - I J I, 3 1 0 - 1 1  I 
9 3 1  AC ' . ...... 2 80 B - Ia 
9:fl DC . ... ............ 2 7 7 -1, 3 0 0 - l l l  
AC - 7  ................................... .............. 2 4 9 - I V  
AC - 6 2  ......... ................... ......... 2 4 9 - IV 
AC - G 3  ............................ . ................. 2 4 9 - J V  
AR- 1 9  ................................................... 3 9 6 - 1 1  
Sparl<s Ensemble 

280 - I, 2 8 0 A - I s 
Sparton D. C. . ............... 3 0 6 - I J T  

Sparton Tube Tables ...... 6 3 8 - 1 1 
T u h e  used in Sparton 

Receivers ........... 6 3 4 - 1 1 1  
6 3 5 - I l l, 6 3 6 - l l l, 6 3 7 - I l l  

SI'IEGEL, ltiAY, STERN CO. 

Mel rose, same as Apex ... 3 0 6 - I  

SI'LlTUORF ELECTIUC 
1\IFG. CO. 

1 7 1  
M - 5  
M - ti 

.......................... 3 2 1 - l  

l'AD-4 ......... . 
......... 3 2 2 A - l s  . ............... 3 2 2 B - I s  ........ 3 2 2 - I  

:Ft - 1 0 0  . ......... 3 2 2 B - l s  
H - 2 0 0  ............. .. . . ..................... 3 2 2 - 1  
RV - 6 9 5  ..................... . .. 3 2 2 A - 1s 

.......... 3 2 2 - 1  
... 3 2 4 A - I s  

Abbey . ................. .. . . 
Inherently Electric 

STA IRS-WINTERS t;O. 

Tel e v i s i o n  Receiver . ..4 5 5 C - l l:i 

STANDAHD llADIO' COlli'. 

29 ··········· ·· ····················· . ..................... 3 4 2 - l  

STANUAHD RADiO MFG. 
CORP. Ltd. ( HogerN) 

A d v a nced 
l 2 0  
2 5 0  
4 U (J  
4 5 1  
5 4 5  
6 4 0  
H � l  

Chassis ...... 4 14 A - l l �  
...................... . 4 1 4 B - J J .; 

................................. . 4 1 4C - I 1 •  
.................... . 4 1 4 C - 1 l s  

4 1 4 E - J i s  
:::::::::: :: : : :: :::::::: :::4 14 F - I I  s 

............................ 578C-Ils 

............................ 5 7 8C - 1 Is 

STARCK llADIO CO. 

Gtarck ........... .................. . .. .. .... 3 4 5 - l l l  

!o'TEINITE RADIO CO. 
10 ......................................................... 2 8 2 B - l !!  
1 5  .................. ................. ..... 1 1 5 - 1 1  
2 0  .... 4 16 - 1 1  
2 6  ···················· ······························ . ... 4 1 7 - 1 1  
2 8  ····································· ...... . 4 18 - 1 1  
40C Power Pack ............ 2 8 2 A - l s  
50A .......................................... ................. 2 8 2.- 1  
G O  Power Pack .................. 2 8 2 A - l s  
70 ............................. . .......... 2 8 2 B - J s  �� 

:::::::::::: : :
·· · · ·· ·  .. . .:::::����=�= 

102A ........................... . ............ 2 8 2 ·  I 
102C Power Pack ...... 2 8 2 A - l d  
2 6 1  ............... 2 8 3 - 1  
2 G 2  ............. . . .... 2 8 3 - 1  
9 9 1  ······························· · ......................... 2 8 3 - 1  

·� � i ····················· ...... .:.:::::::::.:::::::.::.� � i � �  
Steinite .......... . .  . . .  . . ......... 3 4 5 - l l l  

!<TENODE CORPORATION 
OF AltiERICA 

Stenode Receiver ............. . 4 1 9 - 1 1  

STEllLING MFG. CO. 

4 ............... 2 8 4 - 1  
5 D 3 A  Receiver ............... 4 9 9D - I I  
5 1 7  Mutual Cpnductance 
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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 193 1 issue, II tn 

the 1932  issue, III  to the 1933  issue, and IV to the present volume. The small "s" fol
lowing some of the Roman numerals specifies that the particular page is in one of the sup
plements to the 193 1 or 1932  Manuals. 

Tester ......................................... . 4 6 6 - I I  
B . ....................... 2 68 F - I s  
Min iature Receiver ............ 4 2 0 - i l  
M i u g e t  .... . ..................................... 2 6 8F-Is 

STI'JWAUT WARNER CORP. 

�0. 5 1, 5 8  se r ies 
105 

105,  4 2 4 - 0 - l ls 
.... 2 5 0 - IV 

..... 2 5 1 -IV 
............... 2 5 1 - IV 

10 8 ............ .. 
108X 
109 
2 0 2 A  
2 0 2 B  
2 0 2 E  
� 0 0  ·3 1o A 
3 0 1 B  
3 0 1 E  
305 
310 ............ .......... . 
3 1 5  
3 2 0  
3 2 5  
330 

. .  2 5 2 - lV, 2 5 3 - IV 
. 4 2 2 - I I 

.. . 4 2 2 - I l  .... 4 2 2 - I l  
.... 28{; - I  

.... 4 2 4  -IT 

... . 4 2 4 - J l  
............... .4 2 4 - I 1  

. .  ..... 2 8 6 - I  
............... 2 8 6 - 1  

.... ..... 2 8 r. - 1  
... 2 8 G - I  

.28 6 - I  ......... 2 8 G - I  
3 3 5  .......................... . .  ................. 2 8 6 - I  
3 4 0  .28 6 -I 
3 4 5  . ....................... ..... ........... 2 8 6 - l 

3 5 0  ........................ ...28 6 - l 
3 5 5  ........................ . .. ..... 2 8 6 -l 
360 ............................... . .. .. 2 8 6 -1 
3 8 5  ........... 2 86 - I  
3 9 0  ............................................................ 28 6 - I 
6 0 0  .... 2 8 7 - I  
620 .................................... . 2 8 7-l 
6 2 5  ......................................... .. ... ..... 2 8 7  - l  
6 3 0  ....................................... 287 -I, 2 8 8 - I  
5 3 5  ................................. ....... 2 8 7 -I,  2 8 8 - I  
7 0 0  --------......... ...................... ... ..... 2 8 7 - I 
705 ..................... _,_, ................. -......... 2 8 7 - l  
710 ,,_, ___ , .......... -... .. ........................ 2 8 7 -I  
7 15 _287-L 2 8 8 - 1  
720 _____ .. _ .. ___ ............. 2 8 7  -I, 2 8 8 - I  
750 ................................................ -....... 2 8 9 -I 
8 0 1  ......... ,_, ____ ................................. . 4 2 1 - I I  
8 0 2  .................. ..421 -II 
8 0 6  ...................... -................................. 4 2 1 - 1 1  
9 0 0  .............................. 3 9 4 B-Ils, 2 9 1 - I  
9 5 0  Series Screen r e -

ceivers ...... 4 2 4 A  t o  4 2 4 M - 1 I s  
950 Battery ......... 3 9 4 B -lls, 2 8 9 - I  
950 DC ................................................ 2 90 - l 
1 0 9 0  to 1 0 9 9  .............................. 250 -IV 
R-100 All Lettered Models 

2 9 0A-ls 
R - 1 0 1A .......... 4 2 3 - I I  
R - 10 1 8  ................................ -........... 4 2 3 -1 I 
R - 1 0 2 A  ......................... 2 5 4  -IV 
R - 1028 ... ........................................ 2 5 4 - IV 
R - 1 0 2 E  ............................................. 2 5 4 -IV 
R-104 ........................ 2 5 4 - IV, 2 5 6 - I V  
R - 1 0 6  ........................ 2 5 7 -IV, 2 5 8 - IV 
Servicing with the Jewell  

1 9 9  .................... . ........... 4 2 4 P, Q-IIs 
SW Conve rter ....................... . 4 2 4 -ll 

STORY & CLARK RADIO 
CORP. 

36 .............................. ......................... 2 90 B - I s  
42 _.......................................... ..2 908-Is 
61 ,.,_, ___ ......................................... 2 90B-Is 

STROMBERG-CARLSON 
TELEPHONE MFG. CO. 

18 ................................. . ................. 2 � 8 - l  
10 .................................. ..4 3 2 - J I, 4 3 3 - l l, 

3 1 1 - I II, 3 2 1 - l l l, 3 3 5 - 1 1  r 
1 1  ....... 4 3 2 - l l ,  4 3 3 - l l ,  4 3 4 - l l, 

3 1 1-Il1,  3 2 1 - Il 1 ,  3 3 5 - 1 H  
1 2  .............................. 3 0 0 8 - ls,  3 3 5 - J i l  
14 ...... 300A-Is, B - 1s, 3 3 5 - I l i  
1 6  ...................... 4 3 � - ll. 43 1 - 1 1  
19 ...................... .42!1-11,  3 3 4 - 1 1 1  

2 0  .... . 4 2 9 - 11 ,  33 4 - 1 1 1  
2 2'  . ...................... 4 2 8 - 1 1, 3 3 1 - 1 1 1  
2 5  ................ 4 2 7 - 1 1 ,  32 7- 1 1 1  
2 6  . .................... .. ....... 4 2 7 - J I ,  3 2 7 - 1 1 1  
2 7  ..... .. ........... . 4 3 4 A - l l s ,  B - J i s  
2 9  ...... 4 3 4C-lls,  D - lls, 3 1 0 - 0 - l l s  
3 8  ...... .... 6 5 5 - I I I, 

6 5 6 - l l l ,  6 5 7 - I U ,  6 5 8 - I l l  
3 9  ........ ............ 6 5 5 - 1 1 1, 

6 5 6 -III,  6 5 7 - 1 1 1 ,  6 5 8 - 1  I I  
4 0  ........ .......... ........ ............... 6 5 5 - 1  I I ,  

6 5 6 - 1 1 1 ,  H 5 7 - l l l , 6 5 8 - 1 1 1  

4 8  ........ 2 5 9 -1V, 2 o 0 - I V  . 
2 6 1 -IV, 2 6 2 - IV, 2 6 3 - 1 V 

4 9  ................... 2 5 9 -IV, 2 6 0 - 1  V, 
l G l - 1 V, 2 62 - IV, 2 6 3 -IV 

50 .... 2 5 9 -IV, 2 fill - I V, 
2 6 1 -1V, 2 62 - lV, 2 6 3 - lV 

5 1  . 2 5 9 -1V, 2 6 0 -IV, 
2 6 1 - lV, 2 6 2 -lV, 2 6 3 - 1 V  

5 4  ...... 3 1 4 -I I I 
4 0 3  ............ ............................ ......... ......... 2 9 8 - 1  
403A .................. 2 9 8 -1 
4 0 3 AA ........................... ............ 2 9 6 -l 
4038 ...... 2 9 6.-l 
4 0 4 R A  ....... ................. ................ 2 96 -I 
4 0 4 RAC ................................................ 2 9 6 - l 
5 0 1  ..... .................. .... 2 9 9 - I, 3 3 4 - I I I  
5 0 2  ............................. 2 9 9 - I ,  3 3 4 - l l l  
523 D C  ........................ 292 -I, 2 9 8 - I I I  
5 2 4  D C  ....... . .  .............. 2 9 2 - 1  
6 0 1  .................................... 2 9 7 - l, 3 3 4 - l l l  
602 .................................... 2 9 7 -I, 3 3 4 - l l l  
6 3 3  .. ................................ 300 -I, 3 3 4 - l l i  
6 3 4  .................................... 300 -I, 3 3 -4 - 1 1 1  
6 3 5  .................................... 2 9 2 - 1 ,  2 9 6 - ll i. 

2 9 8 -III, 300 - 1 II, 3 3 4 - I I I  
6 3 5  A. C. ----... -................ 3 10 - l l i  
6 3 5  DC ................................................ 2 9 7 - l  
6 3 6  -............. ,_, __ ,,_,292 -1, 2 9 6 - l l l, 

3 0 0 -I I I, 3 3 4 - I I I  
6 3 8A -................................................ 300A-Is 
6 3 8 B  ........... -............................ ..... 300A-Is 
638 DC ... _ .......................................... 2 9 4 - I  
6 4 1  ............................................................ 2 9 3 - I ,  

3 0 4 -III, 325 -III, 3 3 4 -I l 1  
6 4 2 .... -.................... _ .............................. 2 9 3 -I, 

3 0 4 - Ill, 3 2 1 -I I I, 3 2 5 - III, 
3 3 4 - I I I  

�!� �.: . -�·---�:::::::::::425=ii:"
3

�i6��� 
6 5 2  ............ 2 9 4 -I, 3 2 5 -Ill, 3 3 4 - I I I  
6 5 4  ........................ .................................. 2 9 4 -I,  

3 14 - III, 32 1 - I II, 3 3 5 - I I I  
7 3 4  : ........................................................ 2 9 8 -I I I  
7 3 4 B .......................... -............................ 3 0 0 -I 
744B ......................................................... 2 9 9 - I  
8 4 6  ............................................................ 2 95 -I, 

3 0 4 - I I I, 3 1 1- I I I ,  3 3 4 - I I I  
D - 9 6 8  ...................................................... 2 9 2 - I  
Police Radio 

6 5 9 - III,  660-III, 6 6 1 - I I I  

STUDEBAKER 
LABORA'rORII<.:S 

3 1  
......... 4 3 5 - I I. 4 2  

................................ ...... . ................. 4 3 6 - I I  
............. ..4 3 9 - 1 1  

!oil;J>RE�If} I N STRl ' M F.NTS 
CORP. 

70 Oscillator .................. 4 4 9 -ll 
�0 Tester ..................... 4 4 8 - 1 1  
AAA-1 .................. 447-1 I 
Ohmmeter ................ 4 4 9 - 1 1  
Tube Checker .............. .. .. 4 4 9A-I l 

T 

TI<JLF.PHONE 
MAINTI<:NANCE CO. 

Telmaco P-1 .............................. 3 5 8 -1 

TEMPLE CORPOR.-\.TI O N  

8 - 6 0  .................... 3 0 1 - I ,  3 4 0 - I H  
8 - 6 1  ............................................................ 3 0 2 - 1  
8 - 8 0  .............................. 3 0 1 - 1, 3 4 0 - I H  
8 - 8 1  ............................................. :to 2 - l  
8 - 9 0  .............................. 3 0 1-I. 3 4 0 - I I I  
8 - 9 1  ..... .................................................. -302-1 

THORDARSON ELECTRIC 
MI<'G. CO. 

Class B Amplifier ...... 2 6 4 -IV, 
2 fi 5 -1V, 2 6 6 - IV, 2 6 7 -IV 

TRANSFORMER CORP. 
OF AMERICA 

2 5 - 5 1  ..................... _, _______ 3 2 8 - 1  
2 5 - 5 3  .................... ,_ ............ _ .. __ 3 2 8 -1 
2 5 - 5 5  ..................... -.... 3 2 8 -1 
2 5 -90 ........................ -·-·--·-.. -328A-Is 
2 5 - 9 1  .................................... --.... 32 SA-Is 
2 5 - 9 4  ............................ ..4 5 8 - I I, 4 5 9 - I I  
4 0  ............................................ -...... -.456-II, 

4 5 7-IL 4 6 3 -IL 3 2 9-III 
5 1  ..................................... ,_, _____ 3 2 8 -1 
5 3  .................................... , __ ,,--328-1 
5 5  ...................................... _, ____ 328-1 
60 ........................................ ----- 3 5 5 -1 
61 ..................................... ..4 6 0 -II, 4 6 2-II 
70 ........... 4 6 0 -II, 4 6 1-II, 4 62 -II 
80 ..................................... ____ 4 65 -II 
8 8  ............................. -...... -------4 66-II 
8 4  ............ 6 6 2 -III, 6 6 3 -III, 6 6 4 -III 
8 5  ............ 6 6 2 - I I I, 6 6 3 -III, 664 -111 
90 ................. , ............ --464 -II, 3 2 8A-Ia 
9 1  ..................................... ___ 3 2 8A-Ia 
91A .......................... _______ 3 28A-Ia 
92 ............................ -........... ______ 467-II 
9 4  ........................... --45 8 - II, 4 5 9 -11 
100 ...... 6 6 5 -III, 6 6 6 -III, 667-III 
1 2 0  ............................... _____ 6 6 8 -III 
160A VC ....... --............... __ ,l82.J -II 
200 Se ries ·short wave. 

4 6 8A to 468G-IIs 
2 2 0  ................. 4 6 8 H  to 4 68P-IIs 
2 6 0  ...... 6 6 9 -I I I ,  670 -III, 672 -iii 
2 8 0  ................................. ____ 674-Iit 
300 .... .... ...................... 2 6 8 - IV, 2 6 9 -IV 
8 2 0  ............................................. --2 70-IV 
3 4 0  .............................. 2 7 1 -IV, 2 72 -IV 
3 6 0 ............................... �:.! 7 3  -I 'v. 

TRt\X-LF.R MFG. CO. 

6 .................................................................. 3 � 2 - I  
7 ..................... ... . .332 - I  
8 Super .... .... . .  .... 4 5 3 -II 
AC Power Pack .................. 3 3 2 - l  
D C  Power Pac k ................ ,.3 3 2 - I  
K ............. ............................................... . .4 5 2 - 1 1  
S G - A  V C  Super ............ 4 5 5 - I I  
SG-AC ............................................... . 4 5 1 -I I  
SG-DC .............................................. ..4 55-IT 
Ti'av-lette ............................... ..4 5 4 -11 

u 

1 ' !\"ITF.IJ A lll (;J,EANER (;0. 

l-iee Sentlnul Rndio Uor1•· 

l"l\'"ITI�JJ A M J•}IlHJAN 
IIO�(;H CO JU•. 

Also see Anterlcun Uo11eh 
Magneto Corp. 

4... ....................................... 2 7 4 -IV; 2 76 -IV 
5 AC ................................................... 90 D-la 
10 ............ 2 7 4 - 1V, 2 75 - IV, 2 76-IV 
16 Amborola 

8 6 - I ,  307-UI, 3 3 3 -III 
f7 .................................... 307-ili, 3 3 3 - J U  
18 ................................. 3 0 4 - lll, 3 0 9 - I J I  
20 AC ................ -................ ..... 1 4 1 - 1 1  
2 7  Amboroda Battery ...... 8 6 - I  
2 8  ,_, .. , ................................................. 2 9 8 - l 1 I, 

3 0 0 - III, 3 0 3 -111, 3 0 4 - I l l  
306-IU, 309 -III, 3 1 5 -l l l  

323 -lii, 3 4 3 - I I I  
2 8  A C ...................................................... 8 9 - I  
?9 ...... 2 9 8 - Ill, 3 0 0 - I I I, 3 0 3 - III, 

304 - Ill. 3 0 9 - 111,  3 1 5  -III. 
3 2 3 - I l l  

3 1  ........... . ...... 2 77 - IV, 2 78-IV 
3 5  Cruiser, Royal Cru is -

e r  ............................................................... 8 7 - I  
3 6  ............................................................ 2 79 -1V 
38 AC 25 Cycles ........................ 8 9 - I  
4 0  ................................. 2 8 1 -IV, 2 8 2 - I V  
4 6  A C  ................................................ ... 8 8 - I  
4 6  Little S i x  Battery ...... 8 6 - I  
4 8  A C  60 Cyc1es ... 9 0 - I, 2 9 8 - I I I  
4 8  D. C . ............ -........................... 2 9 8 -III 
48 ...... 3 0 4 - 1 1 1 ,  3 0 7 - lll, 3 0 9 -IIi,  

3 1 5 -I I I, 3 2 0- III, 3 3 3 - 1 1 1  
4 9  .................................................. 3 0 4 - I I I  
t 9  AC 2 5  Cycles ........................ 9 0 - 1  
5 4  D C  .. ....................................... ... .... 9 1 - I  
5 7  Battery ....................................... 8 6 - l  
5 8  AC .. _ .............. -........................ 90A-Is, 

3 15 -IIl,  3 2 0 - III 
flO AC ..................... -....................... 90B- Is, 

90C-II. 90E-II, 3 1 5 - 1 1 1 ,  
3 2 0 - I I 1  

61 A C  ............................ 9 0 E - Is 
62 DC ................................................ 90F-Is 
6 3  DC ................. .............................. 90G-Is 
66 AC ...................................................... 88-I 
66 Battery .......................................... 8 8 - 1  
73 A C  ................................................ 1 4 0 - I I  
7 4  AC .... ............................... .......... 1 4 0 - 1 1  
76 Battery ...... . .  ....... :.8 8 - I  
76L Battery .......... _ ...................... 8 8 - I  
80 Auto Recever 
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1 6  OFFICIAL RADIO SERVICE MANUAL 

PL�ASE NOTE : A Roman numeral follows the page number of each set l isted, ro differ
enttate between the various volumes. Thus, the numeral I refers to the 193 1 issue II to 
the 1932 issue, III to the 1 9 3 3  issue, and IV to the present volume. The small . .  � . .  fol
lowing some of the Roman numerals specifies that the particular page is in one of the sup
plements to the 193 1 or 1932 Manuals. 

9 1 - I . 1 4 1 - I T . 1 4 2 - I I  
84  Auto Rece i v e r  

D l - I ,  1 4 1 - I I, 1 4 2 - T I  
8 7  Battery ........ ................ 8 6 - I  
9 1  .................. .......... ..... 2 8 3 - I V, 2 84 - IV 
9 6  AC .......... 8 8 - I  
9 6  DC .... .......................... .......... 8 9 - I  
1 0 0  ...................... 2 8 5 - I V  
1 0 7  AC ....... 8 8 - I  
H6 AC ........ ........ ...... 8 8 - I  
1 2 6  A C  .................................... ...... ..... 8 8 - I  
1 3 6  A C  ........ .. .............................. ........ 8 8 - I  
1 4 6  A C  ......................... .......... 8 8 - l  
1 5 0  ... ....... ...... .................. .............. 2 8 6 - I V  
1 6 6  A C  .................................................. 8 8 - I  
1 7 6  AC .............. ... 8 8 - I  
2 0 0  ........................ ....... 2 8 7 - IV, 2 8 8 - JV 
2 0 1  ................. 2 8 7- I V, 2 8 8 - IV 
2 0 5  ....... 2 8 9 - JV, 2 90 - I V  
2 3 6  ....... 2 9 1 - IV, 2 92 - IV 
2 3 7  ........ 2 9 1 - IV, 2 9 2 - I V  
2 4 2  ........................ . 2 9 3 - IV, 2 9 4 - JV 
2 4 3  ................................. 2 9 3 - IV, 2 94 - IV 
250 . ..... 2 9 5 - J V, 2 9 6 - I V  
2 5 1  .. .... 2 9 5 - IV, 2 9 6 - IV 
2 6 0  ....... 2 9 7 - IV, 2 98 - I V  
2 6 1  ....... 2 9 7 - IV, 2 98 -I V  
305A  . ....... . ............... 2 9 9 - IV - 3 0 0 - IV 
3 1 2  ................................. 3 0 1 - IV, 3 0 2 - IV 
3 1 3  ................................ 3 0 1 - IV, 3 0 2 - IV 
8·2 5  Power Pack ...................... 8 9 - 1  
BAN E d i t i o n  2 ........ ............... 9 0 - l  
B A N  E d i t i o n s  3 & 4 ...... .... 9 u - I  
B A N  E d i t i o n s  5 & 6 ............... 9 0 - I  
J ................................ ............................ 3 3 3 - I l i  
"Vib r o - Power" 5 1 2, 4 HH H - I l s  

UNITED R E PRODUCERS 
CORP. 

20 Electrosta t i c  ..................... 304 -I 
45 Arborphone .... .. .. . 4 9 0 - I I  
6 5  Electrostatic ...... . 4 8 9 - IJ  
6 5  Chassis .... 3 0 3 - I  
8 6 8  . ......... .. ......... 4 9 1 - l l  
8 8 0  ................. . 4 9 1 - l l  
8 9 0  ......... . ... .. ............ . 4 9 1 - T I  
K - 7 0  ...... .. ........ 3 0 3 - 1, 3 4 3 - I I I  
Courier ...... 3 2 5 - I I T  
K i lectron ............ 3 0 5 - I ll ,  3 0 9 - I I T  

1 ' .  S .  ELECTHIC WORii:S 

�1 G4; n e 1n o t o r  
T Gcnen1otor 
1.J Genemotor 

........ . 4 n 2 - I r  
....... ............ ..4 9 2 - l [  

............... . .... . 4 9 2 - I I  

1.' .  S .  R A D I O  & 
'l'ELl�\' J S I O N  t:OIU'. 

3 ........... .. ........ 4 8 8 - l l  
5 -A ........................ ............................... 3 0 3 - I V  

3 0 4 - 1  v. 3 0 5 -1 v.  3 0 6 - 1  v 
G Tube Battery .... .. ......... 4 8 7 - 1 1  
7 ........ ............................... ...... . 4 8 8 A, B - 1 1s 
7 - D  .............................. 3 0 7 -IV, 3 0 8 - I V  
8 .......................................... 4 8 3 - 1 1, 4 8 4 - 1 1  
9 ......... ........ 3 0 9 - I V, 3 1 0 - lV, 3 1 1 - IV 
1 0  .................. .4 8 1 - l l ,  4 8 2 - 1 1  
I �  ........... 3 1 2 -IV, 3 1 3 -lV 
19 ............ 3 09 -lV, 3 1 0 - l V, 3 1 1 - l V  
z o  .... .......... ........................... .......... 4 7 8 - 1 1  
Z 4  ........................................... 3 1 4 - IV, 

3 1 5 - lV, 3 1 6 - lV, 3 1 7 - I V  
2 5  ............ 3 1 8 - lV, 3 1 9 - lV, 3 2 0 - I V  
2 ti  ................................................. 4 7 9 - 1 [  
� t:r· .................................... 4 8 0 1 I ,  3 2 9 - 1 1 1  
2 7  .................. 4 6 9 - 1 1, 4 70 - I I ,  4 7 5 - l i  

2 7P 111otor Board ............ 4 6 8 - I I  
2 8  ........... 4 8 8C, D - I l s  
30 ................................................................. 3 0 7 - l  
3 1  ....................... 4 7 1  to 4 7 4 - 1 1  
3 2  .. ..................................................... . 4 7 7 - I I  
3 6  . .. ................ . .......... 9 6 B - l s  
3 7  ............. ................... .... . 4 7 3 - I I  
4 1  . .. 3 0 6 -I 
4 2  .............................. ............................... 3 0 6 - I  
43 ............................. 3 0 6 - I  
4 4  ...................... 3 0 6 - I  
4 6  .......................... .................. 3 0 7 - I  
4 6 A  ............................................................ 3 0 7  - I  
4 7  ............... . .  .............. 3 0 7 - I  
4 7A ............. .. ...................... .................. 3 0 7 - I  
4 8  ........... .. ....... 3 0 5 - l  
4 8 A  ....................................... ................... 3 0 5 - I  
6 9  .... 3 2 1 - IV, 3 2 2 - lV, 3 2 3 - IV 
80 .................. 4 8 6 - I l, 3 0 5 -I,  2 9 5 - l i i  
9 0  .......................... .4 7 6 - l l  
9 9  ............... .. .......................... 4 3 4 F- I I s  
9 9 X  .................. ................ ... .4  34  F - 1  I s  
1 2 0  ................ 3 1 2 - I V, 3 1 3 - I V  
3 0 0  .... 3 2 4 - IV, 3 2 5 -I V  
4 0 0  ............................ . .... 3 1 4 - l V, 

3 1 5 - IV, 3 1 6 - IV, 3 1 7 - IV 
500 ............ 3 1 8 - lV, 3 1 9 - IV, 3 2 0 - I V  
5 0 2  ... 3 0 3 - lV. 

5 0 7  
7 0 0  
9 0 0  
9 0 2  
9 0 6  
1 2 0 0  
3 0 4 0  

3 0 4 - IV, 3 0 5 - IV, 
............... 3 2 6 - I V-

... . 30 7 -I V ,  
. .  3 0 9 - 1V, 3 1 0 -lV, 
. . .  3 0 9 -JV, 3 1 0 - IV, 
.. 3 2 1 - IV, 3 2 2 -IV, 

3 0 5· 6  ......... .. 
........ 3 1 2 - IV, 

.... 3 2 6 - I V ,  
.............. 3 2 6 - IV, 

w 
WEII�TER ELECTRIC 
(;0. 

3 0 6 - 1 V  
3 2 7 - I V  
3 0 8 - I V  
3 1 1 - I V  
3 1 1 - I V  
3 2 3 - IV 
3 1 3 - I V  
3 2 7 -IV 
3 2 7 - J V  

35TA 
B - 3 7 - 5 0  
6 0 0 5  ..... 
� 0 0 9  
6 Q 1 3  
6 0 2 5 - J D  
6 0 3 0 - J E  

. ....... 3 9 0 - I I  
.................................. ...... 3 5 0 B - I a  

............ 3 5 0 B - l s  
..................... 3 5 0 B - l s  

.. ...... 4 9 6 - J l  
......... 3 5 0A-ls 

.................................. .... 3 5 0 B - I s  

'VEI .• I.� G AH U N E R  & CO. 
�f'"e uiiJo G u l b runsen Co. nn41 

Itlontlfomery-Ward & Co. 

0 5 - A  ............ 3 2 8 -IV 
022 .................. .................. 329-IV 
0 5 2  . .. .......................................... 3 3 0 - IV 
0 6 2  .................. ......................... .... 5 1 0A-l l s  
0 9 2  ......................................................... 3 3 1 - I V  
5 Tube D C  ............ 5 0 9 - ll,  5 1 0 - l l  
8 T - AC ...... ......................... ................. .4 9 7 - 1 1  
9 i n  Line .............. .. ........ 1 9 7 - I  
1 0  ......................... 5 0 1 - 1 1 .  5 02 - 1 1  
2 0  .................. 3 3 2 - I V, 3 3 3 - IV 
40 ........ . .. .. ....... 3 3 4 - IV, 3 3 5 - J V  
4 0 - A  .............................. 3 3 4 -IV, 3 3 5 - I V  
5 0  ...... ............................ 3 3 &- lV; 3 3 7 - J V  
6 0  . ............ 5 0 5  - I I ,  5 0 6 - I I, 5 0 7  - I  I 
63 .............. 5 0 5 - 1 1, 5 0 6 - 1 1, 5 0 7 - l l  
!0 ....... .5 0 8 - 1 1  
80A ............ 4 9 8 - l l ,  4 9 9 - 1 1 ,  500 - 1 1  
n .. .. ....... 3 3 8 - 1  \-
n ....... 3 3 8 - J V  
3 � 2  .3 3 9 - I V  
3 5 2  ... 3 4 0 - I V  
6 0 2  .......... 3 4 1 - I V 
5 7 2  ..... 3 4 2 - J V  
M 7 2  ......... 3 4 3 - I V  

C ,  AC - 9  ....... .............. 5 0 3 - l l ,  5 0 4 - l l  

WI�XTAllK Jt,\ D I O  STO l l !':!'; 

K n i g h t  8 - 9  ............ 3 2 4 B -ls 
K n i g h t  6 Tube D. C ....... 3 0 1 - 1 1 1  

,WESTING H O t; S E  
ELECTRIC & IUFG. CO. 

W R - 4  ...... 5 1 1 - 11, 5 1 2 -II.  5 1 3 - l l  
W R - 5  ......... 2 6 6 A - Is 
W R - 6  ........... 2 G ii ! J - ls 
W R - 6 - R  ........................ 5 2 6  to 5 2 9 -Il 
WR- 7  ............................................. 2 6 6 8 - Is 
W R - 7 - R  ..................... 5 2 6  to 5 2 9 - I f  
W R - 8  ....... 5 1 5 · 1 1,  

5 1 7 - l l, 2 6 6 H - I s  
wn- 8 - R  ......... 5 1 4 - I I .  5 1 8 - I I  

5 19 - 1 1, 2 6 6 H - 1 s  
W R - 1 0  ....... 5 2 1 - 1 1 ,  5 2 2 - 1 1, 

5 2 3 -ll,  2 6 6G - l s  
W R - 1 0 A  .......................................... 5 2 0 - 1 1  
WH- 1 4  ................................................ 5 2 5 - I I  
W R - 1 5  ................................................ 3 3 5 - U  

W ESTON ELECTRICAL 
I N ST R U I'II ENT COHP. 

566 Type 3 Analyzer ... 4 4 9C - l l 
Test Panel .............................. 4 4 9 B - l l  
Adapters f o r  Weston and 

J e w e l l  analyzers ... 2 3 2 J - l l s  
2 3 2 K - I I s, 2 3 2 L - l l s  

W H OLES ALE RADIO 
!'; E R Y I C E  CO., Jne. 

1 o .... . .............................. 5 3 1 -n. s32·
- v  

� u  .................. . .  ............. 5 3 3 - 1 1 .  5 3 4 c l l  

4 0  4 0 A  ............ 5 3 4A, B, C, D - I l s  

VA ........ . .  .................... 3 4 4 c 1V 

Mighty Atom ..... . .. ........ 5 3 5 - l l  

WILCOX LABORATORIES 
In e . 

6 .. .. 5 3 0 - 1 1  

WILL,\RD STORAGE 
BATTERY CO. 

"A" Un i t s :  
3 2 6 2  
3 2 8 0  ....... 
3 2 90" .. 
3 3 9 0  
" B "  U n i ts 
30·9 5  
3 3 1 0  
4 0 9 5  
4 3 1 0  

" A - B" Units 
3 3 0  l .............................. . 
4 3 0 1  
6 3 0 1  ................ .............. .. 

.. ..... 3 0 4 A - I s  
........... 3 0 4 A - I s  

....... 3 0 4 A - I s  
....... 3 0 4 A - I s  

...... 3 0 4 A - I s  
. ...... 3 0 4 A - I s  

3 0 4 A - I s  
. ........ 3 0 4 A - l s  

...... 3 0 4  B - I s  
........ 3 0 4 ll-ls 
........ 304 ll-ls 

W I ' JU,IT7.F:R RADIO CO. 
!-it•e n iMo :\ 1 1-J\nJerlenn 

'1\1 o hc1 w li. Curp. 

B ......... 5 3 6 - 1 1  
B - 8 0  ...... .. ..................... .................... 3 4 5 - I V  
B - 1 9 3 0 - 3 1  ........................... .......... 3 4 6 - I V  
D.C. - 7  . .. ... 3 4 7 - IV 
D.C. - 6 5  ... 3 4 8 - IV 
S - 5 0  ........................ 3 4 9 -I V  
S - 6 3  ............................... 3 5 0 - I V  

S A - 6 5  .. ............................................ 3 5 1 - I V  
S A - 9 0  ........................................... 3 5 2 - I V  
SA- 9 1  ................................................ 3 5 3 - I V  
SA- 1 3 0  ............................................ 3 5 4 - IV 
SW - 8 0  ............................ ............... 3 5 5 - I V  
U - 5 0  ...... .. ....... 3 5 6 - IV 
U - 5 00 ........................ ...3 5 7 -IV 

z 
Z,\NEY GILL CO. 

:\l idget Heceiver ............ 4 9 5 - I Is 

Z F.NITH RADIO 
CORI'ORATION 

4 - R  
6 - EP 
10 
1 0  A. C. 

............. 3 0 9 - 1  
........................ .... 5 7 0 - I I  

............................ ................ 5 7 2 - I I  
.......................................... 3 13 - I II, 

3 1 5 - Ili,  3 1 6 -I l l  
1 1  . ................................. 5 7 2 - I I, 3 0 8 -I,  

3 1 5 - III,  3 1 6 - I l i  
l l E  . 3 0 8 -J,  2 9 5 - 1 1 1 , 3 1 7 - 1 1 1  
1 2  . .................................... 5 7 2 - I I ,  3 0 8 - 1 ,  

3 1 5 -I l l, 3 16 - I l l  
1 4  ... ................................................ 3 0 8 - I  
1 4  E ........ .................... ......... 3 0 8 - I  
1 5  ............................................................... 3 18 -I 
1 5 E  ......... 3 1 8 -1, 2 9 5 - I I I ,  3 0 4 - U I  
1 5 E P  .................................... ................. 3 1 8 - I  
1 6  ..... ........................... ................................ 3 1 8 - 1  
1 6 E  ............ 3 1 8 - 1, 3 0 4 - I l l ,  3 4 7 -I l l  
1 6 E P  .............................. 3 1 8 - l ,  3 0 4 - I I I  
1 8  ............................ .......... 2 9 5 - 1 1 1  
2 7  . ............................ .......................... ... 3 1 1 - I  
3 0  .................................... . .  ......... 2 9 5 - 1 1 1  
3 1  Battery ..................................... :.3 1 1 -I 
32 Battery ....................................... 3 1 1 - 1  
3 3  ..... ...... ................ .. ............. 3 1 2 - l  
3 3 X  ........................ ..3 1 0 - I  
3 4  ......... 3 1 2 - 1  
34 P ......... ............... . ... 3 1 0 - I  
3 5  . .  . ...... .................... .. .. 3 1 2 - l  
3 5 A  ......... ............. . 3 1 2 - I  
3 5  AP .... 3 1 3 - l  
3 5APX ............ 3 1 6 - I  
8 S P  ................ ... ......... .... ... 3 1 3 - l  
8 5 PX . .. ........ 3 1 6 - I  
3 7  A ........... 3 1 3 - 1  
3 9  ....... . ....... .... .................. ................... 3 1 5 - 1  
39A ........... ........ 3 1 5 - 1 .  3 0 4 - l l l  
4 0 A  ..................................... ......... 3 1 5 - 1  
4 1  ..... .............................. 3 1 9 - 1, 2 9 5 - I I I  
4 2  ........................... 3 1 8 - 1 ,  3 0 0 - 1 1 1 ,  

3 0 6 - I II,  3 0 7 - l l l ,  3 1 3 - I I I  
5 0  ...... 2 9 5 - 1 1 1 ,  3 0 0 - I I I ,  3 0 2 - I l l , 

3 0 3 - 1 1 1 .  3 0 4 - I I I, 3 0 5 - 1 1 1 , 
3 0 8 - 1 1 1 ,  3 2 3 - 1 1 1.  

5 2  ................................. 3 2 0 - 1 ,  3 0 0 - l l l .  
3 1 0 - 1 1 1, 3 2 9 - 1 1 1  

S 3  ........................ ... 3 2 0 - 1  
5 4  ................................... ............... .......... 3 2 0 - 1  
6Q ................................ . .  ........ 3 1 7 - I  
6 1  .......................... . .... .. ....... 3 1 7 - I  
6 2  ....... 3 1 7 - I  
6 4  ............. 3 1 7 - I  
6 7  . ........ ... 3 1 7 - 1  
7 0  ......................... 3 2 1 - T  
80 ............. 5 7 6 - I I ,  3 2 0 A. ll - l s  
9 1  ...... 6 7 fl - I J I, 6 7 8 - 1 1 1 ,  6 8 0 - l l l. 

6 8 2 - 1 1 1.  1; 8 4 - t l l. 6 8 6 - 1 1 1 .  
5 7 6 .-\ to 1 - 1 1 ;  

9 2  ...... 6 7 6 - I I I .  6 7 8 - 1 1 1. 6 8 0 - I I I, 
ti 8 2 - l l l , 684 - I I f. 6 8 6 - 1 1 1 ,  

5 7 6 A  to 1 - l TB 
1 0 2  
1 0 3. No. 5 A  

................ 5 7 2 - 1 1  
.......... 5 7 6 Q - I l �  
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OFFICIAL RADIO SERVICE MANUAL 

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 193 1 issue, II to 
the 1932  issue, III  to the 1933  issue, and IV to the present volume. The small s fol
lowing some of the Roman numerals specifies that the particular page is in one of the sup
plements to the 1 9 3 1  or 1932  Manuals . 

n 7G R - l l s. 5 7 fl S - Hs. 5 7 6 T - l i s  
1 1 2  .................. 5 7 2 - 1 1  
1 2 2  ..... ............ 5 7 2 - 1 1  
2 1 0  ..... ................. 5 7 60. T'- 1 1 �  
2 1 5  ... 3 5 8 - J V ,  3 5 9 - JV, 3 6 0 - l V  
2 16 ... ...... . 3 5 8 - l V, 3 5 9 - J V, 3 6 0 - l V  
2 2 5  .. ........ 3 5 8 - I V ,  3 5 9 - J V ,  3 6 0 - J V  
2 3 0  ....... 3 f. 1 - TV, 3 fi 2 - JV , 3 6 3 - J V  
2 4 0  . 3 fi l - l V, 3 f. 2 - JV, 3 6 3 - J V  
2 4 4  ............ 3 6 1 - T V ,  3 6 2 -JV, 3 6 3 - J V  
2 4 5  ............ 3 6 1 - lV, 3 6 2 - IV, 3 6 3 - JV 
2 5 0  . . .  3 6 4 - J V, 3 6 5 - JV, 3 6 fl - J V  
2 fl 0  .......... . 3 f. 4 -T V .  3 f. 5 - J V, 3 f> 6 - I V  
2 7 2  ... 3 6 4 - I V, 3 1i 5 - I V, 3f>f> - I V  
3 3 3  ······ ·········· ·········· ....... ............... 3 1 6 - 1 
3 4 2  .............. .............................. 3 1 2 - J  
3 4 2 P  ....................................... 3 1 0 - I  
3 5 2  .... ...................... . . . ..................... 3 1 2 - I 
3 5 2 A  ............ 3 12 - l  
3 52 A P  ........................ . ........... 3 1 3 - J 
3 5 2APX ...................... 3 1 6 - J  
3 5 2 P  ....................... 3 1 3 - 1  
3 5 2PX . . .................. 3 1 6 - I 
3 5 3 A  .............. .............. ................. 3 1 6 -l 

3 6 2 ·················· ............. 3 1 2 -J .......... 3 1 0 - J  3 6 2 X  ....... . 
3 9 2  
3 9 2 A  
4 1 0 

4 1 1  

.................................. 3 1 5  - !  
......................................................... 3 1 5 - l 

................ 3 6 7 - J V  
3 6 8 - JV, 3 6 9 - JV, 3 70 - JV 

. . . .. . ... 3 6 7 - I V  
3 6 8 -I V ,  3 6 9 - I V, 3 7 0 - J V  

4 1. 2  .............................. . .......... .................. 3 1 9 - J  
4 2 0  .......... .............. . ...... 3 6 7 - T V  

3 6 8 - IV, 3 6 9 -IV, 3 70 - J V  
4 2 2  .. ........................ 3 1 8 -J 
4 3 0  .............. ................ ..... .................. 3 71 - IV 
4 4 0  ............................... .. ..................... � 7 1 - JV 
4 R O  .......................... 3 7 2 - IV, 373 -JV 
1\ 0 0  ............ 3 7 4 - JV, 3 75 - JV, 3 7 6 - J V  
5 0 1  ............ 3 7 4 - JV, 375 -IV, � 76 -IV 
!i03 ............ 3 7 4 -JV, 3 7 5 - I V, 3 7 6 - IV 
5 1 4  ........... 3 7 4 - J V. 37 5 -IV, 3 76 - IV 
1> 1 5 ............ � 7 4 - IV, 3 7 5 - JV, � 7f>- IV 
!i 1 R  ............ � 7 4 -TV, 3 7 fi - IV. 3 7 6 - IV 
ROO ............ 3 7 4 - JV, 3 75 - IV, 3 76 -JV 
602 .... ....................................... ................ � 1 7 - J  
604 ............ � 7 4 - IV, 3 7 5 -JV, 3 76 -IV 

H O r.  ···-······3 74 - IV, 3 7fi -JV, 376 -JV 
� 1 0  ............ 3 7 4 -IV, 3 7 5 - IV, 3 7 6 -IV 
fi12 ..................... ..... ................... ............ 3 1 7 -T 
� 11\  ............ 3 7 4 -JV. 3 7 fi -IV, 376 -JV 
n l R  ............ 3 7 4 -IV, 3 7 5 - I'V, 3 7f> - TV 
�22 ............ ······························ .... 3 1 7.-J 
� 4 2  ....... 3 17 - J  
fl 7 2  ............................................................... 3 1 7-J 
7 1 0 ............ . ......... 877-IV 
2 0 0 9 -C - P  ( LP) .................. 5 76L-I Is 
2009-C .......................................... 5 76M-ITs 
2022 (LH, WH. MH) ... 5 76.1-IIs 
203fl ...... . � 6 1 -IV, 3 6 2 -IV 
2037 ...... 3 7 4 - IV, � 75 -IV, 3 7 6 -JV 
2 0 2 2 A  & B.. .......... 3 78 -IV, 3 79-IV 
2 0 4 4  ...... 3 5 8 - JV, 3 5 9 - JV, 3 6 0 -IV 
2046 ...... 3 8 0 - IV, 382 -IV, 384 -IV 
A. B, C. D .............................. 5 7 6 K -Ils 
AH-CH - R H - No. 3A 

6 8 8 - III. 6 9 0 - II I ,  324 - I I I  
l3H-LHB .................................... 5 7 6N - I ls. 
Z E - 3  Power Supply ......... 3 12 - f.  
Z E - 4  ....................................... . 3 1 2 - I 
Z E - 5  Power Unit .................. 3 0 9 - l  

Z E - 6_ Filter Unit .................. 5 78 - I I  
Z E - 7  Power Suply ............ 5 6 8 -I I  
Z E - 8  Filter Unit ............ 5 6 6 - I I  
Z E - 8 P  F i l ter Unit ............... 5 6 6 - J l  
Z E - 9  Power Supply ...... 5 6 8 -I I 
Z E 1 0  Powe r Suppl y  ...... ...... 3 0 9 - J  
Z E - 1 1  Power Suppl y  ......... 3 1 4 - l  
Z E - 1 3  Power Suply ............ H 4 - I  
Z E - 1 4  Power Supply ......... 3 1 4 - I  
Z E - 1 5  Power Su pply ...... 3 1 4 - J  
Z E - 1 7  Power Supply ...... 3 1 7 - J  
Z E - 1 8  Power Supply ...... 3 1 7 - J  
ZE- 1 9  Power Unit ......... 5 6 4 - I T  
Z E - 2 0  Audio Unit ............ 5 6 4  - J T  
Z E - 5 0  Power Unit ............ 5 76 - I I 
Model VII ....... ............................ 5 fl fl - J J 
Record Changer .................. 5 7 8 - J J  
Zenette 5 T u b e  ........................ 5 74 - H 
Zenette 6 Tube .................. 5 74 -I T 

TABLE OF INTERMEDIATE 
FREQUENCIES used In 
Superhetero d y n e s  

6 3 2 -II,  6 3 3 - I I  
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OFFICIAL RADIO SERVICE MANUAL

ATWATER KENT MFG. CO.

MODEL 87-D (Direct Current Operated) RECEIVER

GENERAL  DESCRIPTION
Model 87-D is a console -type super -heterodyne receiver

designed for io-volt direct -current supply. It incorporates
the following features-

'. Atwater Kent super -heterodyne circuit with single -
spot selectivity.

2. Eight tubes, including three pentodes as audio -
frequency amplifiers.

3. Quick -vision dial, tone control, electro-dynamic
speaker.

4. Atwater Kent expert design and dependable con-
struction.

ELECTRO-
LYTIC
COND.

STATION SELECTOR ON -OFF SWITCH

TONE CONTROL

0

VOLUME CONTROL

FILTER
CHOKE

75 WATT LAMP

AUDIO
INPUT

TRANS.

SPEA KER
PLUG

NO. 3
R.F.T.

No. 2 No. I
R.F.T. R. F. T.

TOP VIEW OF MODEL 87-D.
The circle in the top right-hand corner indicates the shield for the

coupling unit between the 1St -detector and the 1. F. tube.

R. F.
'36

fi
2ND
DET.
36

(

TONE -CONTROL
SWITCH

VOLUME
CONTROL

SERVICE NOTES
1. The intermediate frequency is 13o kilocycles.
2. Instructions regarding adjustment of trimmers have

been given previously in the supplement for Type
H chassis. Much of this information may be applied
in servicing Model 87-D.

3. The readings given in the table below were obtained
with the 250 -volt scale of a moo -ohm -per -volt D. C.
voltmeter. The values given are only approximate
and are the measured values, not the actual operating
voltages. All measurements are made from cathode
in heater tubes and from -F in plain -filament -type
tubes.

1ST
DET.

Voltage Table for Model 87-D
Turn Volume Control to Maximum

Line Voltage, 120
APPROXIMATE VOLTAGES

36 FILAMENT PLATE SCREEN GRID

R. P. 6 100 55 3

ISTDET. 6 100 6o

I. P. 6 100 60 3
2NO DET.

I. F. 2ND,DET. 6 65 40 SMALL
TRANS.

I ST -A. P. 6 93 98 4

2ND -A. P. 2 95 98 5

OSCILLATOR 6 I00 5

COUPLING UNITI. T GRIDWINE.TRIWOI\0,m,r,. F. IN DETCCTOR
PLATE CHOICE

I.T. STOPPING
CONDENSER

[TOPPING
CHOICE

zze

CONNECTION OF PANEL UNITS AND I. F. TRANSFORMERS, MODEL S7 -D.
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OFFICIAL RADIO SERVICE MANUAL

rdG 0 .601
MOREL 166
Type 11.0.

ATWATER KENT MFG. CO.

6

MODEL 155, 3rd Type, ABOVE SERIAL No. 7088700

T2

S

25Z5 43 5 44 77

fl"Mr

R14
11i/I

IL KIIILE

.1.1vgr:

R9 R11,el CRIERRIER-VVV,A, \ r- ',/NAW,
ILEUM 2nd IDET CONT

I F f cREEn 51 A F
44 7

'fA6 ct.,1 ,ilip .°
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/
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IliIIIII

T5 ;'=_J

C3 12

R15
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ta
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25Z5

Lut
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C 6
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43 OR

C4

L

vbTvMI ...-_,...TRIP.41104,
(L=L:Tic

PART no 24960

111. K

T6 volczoriL

rIga L

R -Tr

LEW MI
--AID

1

For parts not listed below, please order by description or name of part and model number of set.
Part No. Name of Part

24293 Volume control, complete, less leads, .5 meg
24722 Cabinet complete
24955 Triple dry electrolytic condenser 8, 8, 8MF, 15o volts... 1.50

*25317 Variable condenser rotor stator and frame (23 plates) . . 2.00
* In zst and and type Model iss. the variable condenser is No. 24561,

list price f. 2 .00 (21 plates).

Dia. TRANSFORMERS
Code Part
No. No. Name of Part

T-1 32210 No. R. F. transformer
T2 32220 No. 2 R. F. transformer
T-3 32190 Oscillator transformer
T-4 31790 No. , I. F. transformer
T-5 31780 No. 2 I. F. transformer
T-6 24897 Output transformer

List Price
$

R -r 30360
R3 18520
Ik-4 30340
R-6 30370
R-7 31980
R8 30340
R-9 30350
R -to 30370
R -ti 30340
R12 31970
Ri3 30350
IV14 ,66,o
R-15 31690 Iron core

3.50

List
Price
$1.00

1.00
.70

RESISTORS

Blue -gray x,000,000 ohms, 1/3 watt $
Flexible 7o ohms
Red -blue ioo,000 ohms, 1/3 watt
Green 2,00°,000 ohms, 1/3 watt
Black 65,0oo ohms, 1/3 watt
Red -blue 100,000 ohms, 1/3 watt
Black -purple 500,000 ohms, 1/3 watt
Green 2,000,000 ohms, 1/3 watt
Redblue too,000 ohms, 1/3 watt
Red -yellow 250,000 ohms, 1/3 watt
Black -purple 5oo,000 ohms, 1/3 watt
Flexible 19 ohms

145 ohins

.65
35
.85

.10

.18

.10

.10
i0
.10
.10
.10
.10
.10
.I0
.15
.30

Dia. FIXED CONDENSERS
Code Part List
No. No. Price
C -I 30260 5oMMF, letter E stamped on washer $ .15
C,2 3118o 68oMMF, too volts -35
C-3 1

C -I6 f 3276° .IMF, and .2MF, 100 volts .30

C4 31530 .11VIF, 100 volts .22
C-5 33640 .001MF, 450 volts .22
C-6 33630 2.50MMF (double) 450 volts .25
C-7 23250 .01MF, 450 volts .31
C-8 27630 .0IMF, 200 volts .20
C-9 27630 .01MF, 200 volts .20
C10
C-12 31890 .o5MF, .o5MF, and .5MF, too volts -4,
C -I3
C14 26660 .iMF, 200 volts 2.5

No. 24942 SPEAKER.
Part No. Name of Part List Price
24942 Speaker, complete $ 3.25
24897 Output transformer (T-6) .85
25053 Field coil (2500 ohms) 1.25
24895 Cone assembly x.65

MISCELLANEOUS PARTS
Part No. Name of Part List Price
24908 Instruction and log card (F1056) net $ .01
24733 rtovolt cable and plug Go
24727 Antenna lead (3o feet) 75
24278 Knob for volume control or station selector .10
24892 A. C. -D. C. current switch 6o
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Part No. Name of Part
25309 Cabinet, complete $ 4.50

.75
2.25

25312 Police and tone control switch, complete .40
25311 Switch base, complete .25
25226 Switch shaft and blade .05

24293 Volume control and on -off switch (.5 meg.)
25022 Variable condenser

Dia.
Code Part
No. No_

TRANSFORMERS

Description.
List
Price

T..' 3243o* No. 1 R. F. T. $ i.00
T,2 32440 No. 2 R. F. T. I.00
T-3 32450 Oscillator transformer 1.00
T.4 32,620 No. I. F. transformer -75
T-5 3263o No. 2I. F. transformer .35
T-6 21672 A. F. output transformer 1.25
T-7 25191 Power transformer 3.15

RESISTORS

R-1 3o35o Black and purple, .5 meg., 1/3 watt .10
R.2 3325o Blue, zoo° ohms, 1/3 watt .10
R-3 2895o Flexible, 16o ohms .17
R-4 30380 Red and green, 3300 ohms, 1/3 watt .10
R-5 20980 Red and blue, .i meg., watt . to
R-6 30340 Red and blue, .i meg., 1/3 watt .10
R-7 30370 Green, 2 meg., 1/3 watt .10
R-8 30340 Red and blue, .i meg., 1/3 watt .10
R-9 31970 Red and yellow, .25 meg., 1/3 watt .10
R-10 31970 Red and yellow, .25 meg., 1/3 watt .10
R-11 32010 Blue, red and green, Soo ohms, i watt .15
R-12 30350 Black and purple, .5 meg., 1/3 watt .10
R -r3 30370 Green, z meg., 1/3 watt Jo
R-14 3186o Flexible, x ohm, yellow covered .17

* In early 165, R-2 is No. 30380 red and green, 3300 ohms, 5 watt, 5.10.

C -I
C-2,

CONDENSERS

30260 50MMF. Letter E stamped on washer $ .15
33660 .0022MF, 400 -volts

R3

YELLOW

2A5 2A6 58 57

List Price Dia.
Code Part
No. No.

such a euRPLE

R12

OEM

SUCH

i'n7ssaw j

morroI'

C5 Shaw t,

C7
PAM293,

2

R13

2nd DET
CONT
1st A.F

voiCE coo.

MED COO. WHITE

6 Is

113 C14

DIAL

T6

CONDENSERS

Description

lo
.01d2AF 2ns A.F

2A5

\BUCK RIMIER

List
Price

C-3 25638 73OMMF, upo-volts .25
C-4 3366o .0022MF, 450 -volts . 22
C-5 32360 .o5, .o5 and .o5MF, too -volts .40
C-6 3235o .05, .o5 and .zMF, zoo -volts co
C7 33630 25oMMF (double), 450 -volts .25
C-8 33630 25oMMF (double), 450 -volts .25
C-9 23250 .0IMF, 45o -volts .31
C -to 27630 .01MF, 200-S10114 .20
GI 1 25167 4MF, 20 -volts dry electrolytic .40
C'I2 27630 .oiMF, loo -volts . ... , .20
G13 25168 8MF, 475 -volts, electrolytic .85
C-14 25168 8MF, 475 -volts, electrolytic .85
C-15 32740 .003MF, 500 -volts .40

Be In early 165. C-3 is No. 31,80, 68oMMF, 100 volts $.35.

MISCELLANEOUS PARTS
Part No. Description List Price
25194 Cloth screen $ .40
25213 Cabinet foot .02
24278 Station selector and volume control knob .10
25145 Police and tone control switch knob .15.24323 Power transformer cover (2 used) .15
24554 I.F.T. shield and trimmer (A5) .55
19566 ixo-volt cable and plug .45
24732 110 -volt plug .o6
15404 2.5 -volt dial lamp .15
22683 Tube shield .10
24549 Dial assembly .25
31870 Trimmer A6 .20
24495 Trimmer A4 .25
25196 Speaker socket .to
24492 Rectifier socket .to
24494 Small 6 -prong socket (3 used) .io
22733 Large 6 -prong socket (I used) to
25049 Instruction and log card (F -1o59) net .01
25186 Switch instruction tag net .01
25189 Shipping container net .25
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OFFICIAL RADIO SERVICE MANUAL 

ATWATER KENT MFG. CO. 

ATWATER KENT Ri\DIO 

SERVICE DATA 

WITH PARTS AND PRICE LISTS FOR 

Models 188 (2nd Type), 260 (3rd Type), 469 (2nd Type), 
469-D, 469-Q, 480, 558, 558-D, 5 58-Q, 612, 62 7 and 812 

All Models listed in this supplement employ the 

Atwater Kent super-heterodyne circuit with an 

intermediate frequency ¥f 130 kilocycles, except 

Model 480 which has an intermediate frequency 

of 4 72 � kilocycles. 

TABULATED DATA FOR MODELS DESCRIBED IN THIS SUPPLEMENT 

noN., 6o-C. ::18700 No Yes Yes . No 

::18700 No Yes Yes No 

no•V., 6o-C. :�.88oo Yes Yes Yes No 58 58 58 

::�88oo Yes Yes Yes No 58 58 58 

no•V., 6o-C. :�.88oo Yes Yes Yes No 58 58 

::�88oo Yes Yes Yes No 58 58 

no-V., D. C. �I�oo �t6oo No Yes Yes No 39 39 39 

Battery 
no-V., 00-C. 

1io-V., :15-C. 

no•V., 6o-C. 
no-V., ,_,..c. 

3IIOO 31500 No Yes 
::�96oo 288oo Yes Yes 
:19900 288oo Yes Yes 

298oo 
308oo 

17300 No Yes 
17300 No Yes 

IIo•V., D. C. 31400 318oo No Yes 

Battery 31200 31700 No Yes 

V ,... 0000 { 30200 llO• ·• 00"-'· 3 30300 Yes Yes 

No 
No 
No 

Yes 34 
Yes 58 
Yes 58 

Yes No 
Yes No 

Yes No 39 39 39 

Yes No 58 �8 58 58 

no-V., 00-C. 29700 17300 No Yes No Yes ·58 58 58 

no-V., :15-C. 

noN., 6o-C. 

30700 17300 No Yes 

•o•oo { 30400 
� ' 3o6oo Yes Yes 

No Yes 

Yes No 

] 
g 

u 

55 

32 

56 57 47 

56 �7 47(:1) 

56 57 47(::1) 

56 57 47(::1) 

56 �7 47(:1) 

37 36 48(:1) 

• 

47(2) 56 
47(2) 56 

56 57 47 
56 57 47 

37 36 48(:1) 

• 

47 

,-6 47 

�6 57 

*In Models 469-Q and 558-Q, the 1st-detector and oscillator are combined in one type 32 tube. 

In Model 612, the 4-prong speaker, No. 30200, is type 324, and the 5-prong speaker, No. 30300, is type 326. 

In Model 812, the 4-prong speaker, No. 30400, is type 336, and the 5-prona speaker, No. 30600, is type 338. 

30 30(:1) 

8o 

8o 

8o 

8o 

8o 

8o 

8o 
8o 

8o 
8o 

46 46(:1) 83(:1) 

8o 

8o 

35 
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-36 OFFICIAL RADIO SERVICE MANUAL 

ATWATER KENT MFG. CO. 
Parts and Price List for Model 188 (2nd Type), 260 (3rd Type), 

469 (2nd Type), 612 and 812 

NAME OF PART 188 260 469 612 812 

Volume control, complete 23228 23228 2}228 2}228 23'n8 
less leads . . . . . . . . . . . . . . . .  I. 25 .. 

28040 
. . 1.25 .... 1.25 .... 1.25 ... . 1.25 . .  

21530 21530 30270 30270 
Tone-control condenser . . . . . . .. 20 .... 1.00 .... I .oo .... 1.00. . I .oo . .  

28220 28220 28220 28220 28220 
Silencing adjustment .  ....... 1.25 .... 1.25 .... 1.25 .... 1.25 .... 1.25 . .  

TRANS FORMERS 

Power transformer No. I 26720 2868o 2868o 29170 2866o 
(Top).. . . ... ....... 7.50 .... 7.50 . . 7.50 . . 8.25 .. . .  7.50. 

Power transformer No. 2 28650 
(Bottom). . . . . . . . . . . . . . . . . . . . ....................... 6.oo . .  

28490 26940 26940 28670 29900 
Audio transformer unit . . . . . . 3·75 .... 3·75 .... 3·75 .... 5·75 . · .. 5·75 .. 

23912 23823 23949 23823 23823 
R. F. Transformer group . . . . .  2.00 .... 3.00 .... 3.00 .... 3.00 .... 3.00 . .  
No. I I.F. Transformer, 23356 23535 23356 23535 23535 . 

less trimmers . . . . . .. . . .... 2.00 .... 2.00 .... 2.00 . . 2.00 .... 2.00 .. 
No. 2 I.F. Transformer, 22059 229I3 22059 22913 22913 

less trimmers . . . . . . . . . . . .  2.00 .... 2.00 .... 2.00 .... 2.00 .... 2.00 . .  
No.3 I.F. Transformer, 229I5 22915 22915 

less trimmers . . . . . . . . . . . . . . . . . . . .  2.00 . 
27080 

Oscillator transformer . . . . . . . . . . . . . . .  I. 25 . 

. .. 2.00 .... 2.00 .. 
27040 27080 270So 

. 1.2'5.. . 1.25 .... 1.25 . .  
28630 28630 

Output transformer ............... .. ...... . ... . . 2.25 .... 2.25 . .  

CHOKES 
26960 26970 294IO 28640 

Filter choke unit . . . . . . . . . . . . . . . . . . . 5 ·75. . 5-75 . .. .  5 ·75 .... 5 ·75 .. 
rst. Detector plate filter 192Io I92IO 

choke . . . . . .. . . .. . . . . . . . . . 25 . . . . . . . . . .. 25 .. 
:2nd. Detector plate 17390 17390 17390 17:190 I7390 

choke . . . . . . . . . . . . . . . . . . .. 6o ...... 6o ...... 6o ...... 6o ...... 6o .. 
17015 

R.F. Plate choke ........... . . ....... ·50 ............... . 
19210 

R.F. Screen filter choke . . . . . . . . .. . . . .. .  25 . 
19210 

Cathode filter choke . . . . . . . . . . . . . . . . .. 25 . 
1st. I.F. Plate filter 19210 19210 192Io 

choke. . . . . . . . . . . . • . . . . . . . . . . 25 .............. 25 ... ... 25 .. 
2nd. I.F. Plate filter 19210 I92IO 19210 

choke . . . . . . . .. . . .. . . . . . . . . . . . . . . . . :r.�. . .:r.� .. . . . . :r.J .. 
I92IO 

I.F. Plate filter choke .. ... .. ....... . ... 25 . ... 
I9210 

I. F. Cathode choke . . . . . . . . . . . . . . . . . . . . . . . ... 25 .............. . 

CONDENSERS 

Electrolytic filter 22538 22538 un8 23498 23498 
condenser No. I .  . .. 2.50 .... 2.50 .... 2.50 .... 2.50 .... 2.50 . .  

Electrolytic filter 22538 :22538 22538 22538 22538 
condenser No.2 . . . . . . . . .  2.5b .... 2.50 .... 2.50 .... 2.50 .... 2.50 . . 

Electrolytic filter 22538 23481 
condenser No. 3. . . . . . . . . . . . . . . . . ....... 2.50 .... 2.50 . . 

Electrolytic filter 22538 22538 
condenser No. 4 ................ . . 2.50 .... 2.50 .. 

Filter- condenser unit, 26620 26620 
paper and foil. .......... r.oo ............ r.oo . . . . . . . . . . . . . . . .  . 

30250 30250 
Quality condenser . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  20: ..... 20 .. 

26690 26690 26690 26690 26690 
Tracking condenser .. . . . .. . . . .  25 ...... 25 ...... 25 ...... 25 ...... 25 .. 

26820 
·R.F. Grid filter condenser . . . . . . 20 .............................. . 

26820 
I st. Det. grid filter cond .................... 20 ................ . 

26670 26670 
Oscillator grid condenser . . . .. . 25 .............. 25 ................ . 

30240 30240 30240 30240 30240 
Diode plate condenser . . . . . . . . . 20 ...... 20 ...... 20 .. ... 20 ....... 20 .. 

NAME OF PART 188 260 469 612 812 

CONDENSERS (Cont'd) 

2nd. Detector-1st. A. F. 23250 23250 23250 23250 23250 
Coupling condenser . ....... 35 ...... 35 ...... 35 ...... 35 ...... 35 .. 

17440 I7440 17440 30260 30260 
Phone condenser . . . . . . . . . . . . . 50 . ...... 50 ...... 50 ..... -35. . . -35 .. 
Compensating or stopping I636o 

condenser. . .. ro ............. . 
Control bias by-pass 26550 

condenser. . ........... 50 ... . 
R.F.-I.F. bias by-pass 26660 

condenser .  . ......... 25. . . . . . . .. . . . . . . . . . . . .  . 
Ist. Detector screen by-pass 2666o 

condenser . . . . . . . . . . . . . . ........ 2 5 .................. . 
Multiple-type by-pass 28140 

condenser . . .......... . 2 .oo ................... , ... . . . .  . 
Other by-pass condensers 

are listed on Page 419. 
23479 23479 

Dry electrolytic condenser . . . . . . . . .. . . . . . .. . . ... . . . .  ·90 ..... ·90 . 

FLEXIBLE AND WIRE-WOUND RESISTORS 
For tubular resistors, see Page 419. 

2I420 
2nd. A.F. Bias resistor . .20 ....... 20 ...... 20 ................. . 
R.F.-I.F. Bias resistor 20040 

No. x or No. 2 ................... 20 . . . . . . . . . . . . . . • . . . • . . . . .  
2378o 

Oscillator plate resistor .. . . . . . . .. . . . . .. . . . . . .. 20 ......... . 
24470 

Screen resistor . . . . . . . . . . . . . . . 20 .............................. . 
x6po 20380 

Driver bias resistor . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 20 ...... 20 .. 
2 0040 2 0040 

2nd.l.F. Bias resistor . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. 20 ...... 20 .. 
28470 

2nd. I.F. screen resistor ...................... . . ......... 20 .. 
28950 20040 2I420 25950 

R.F. I. F. Bias resistor . . . . . . . . .  20 ...... ....... 20 ...... 20 .... .. 20 .. 
16320 25950 16320 25950 25950 

I st. Detector bias resistor . .. 20 ...... 20 ...... 20 ...... 20 ...... 20 .. 
2I030 2038o r6�o 16320 16320 

Control bias resistor No.1. .... 20 . . . . .. :10 . . . . . . 20 ...... 20 ...... 20 . .  
:r.;S;o :r.447o :r.4470 

Control bias resistor No. 2 ..... 20 .. 
24450 

. .20 ...... 20 ......... . 

Bleeder resistor No. 1 ......... 20 ............................. , . 
24470 

Bleeder resistor No. 2 ........................ 20 . 
2038o 

Bleeder resistor No. 4 ............................... 20 ......... . 
27930 

Filter resistor . . . . . . . . . . . . . .  1.00. : . . . . . . . . . . . . . . . 
17077 17077 17077 17077 

Filament shunt resistor . . . . . . . .  15 ...... 15 ...... 15 ...... 15 . 

22011 220II 220ll 22011 
TONEBEAM . . . . . . . . . . . . . . . . .. . .  2.00 .... 2.00 .... 2.00 .... 2.00 . .  
Tonebeam adjustment 29020 29020 29020 29020 

potentiometer . . . . . . . . . . . . . . . ... 1.25 .... 1.25 .... 1.25 ... . 1.25 . . 
18534 18534 18534 23774 23774 

Line fuse . . . . . . . . . . . . . . . . . . . 05 ...... 05 ...... 05 ...... 05 ...... 05 .. 
22615* 22615* 23497 23497 
F-xoo8 F-xoo8 F-xo28 F-xo28 · 

Instruction folder .  . . . . . . . . . . . . . . . .OI Net .oi Net .OI Net .ox Net 
23483 
F-xo24 

Instruction and log card . . . .or Net ............................ . 
22769* 22738* 22875* 23793 23663 
F-986 F-993 F-994 F-1037 F·I033 

Panel card . . . . . . . . . . . . . . . .ox Net .ox Net .01 Net .ox Net .ox Net 

•When ordering, speci(y (or silent tuning. 

THESE PRICES SUPERSEDE ALL PREVIOUS PRICES AND ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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ATWATER KENT MFG. CO.

PARTS AND PRICE LIST FOR MODEL 246 No. 32000
For parts not listed below, please order by description or name of part and model number of set.

Part No. Name of Part List Price

24079 VOLUME CONTROL, complete, less leads

Part No. Name of Part List Price

30430 BY-PASS CONDENSER, MULTIPLE
( 1 2 meg.) $1.25 TYPE $2.00

23430 POWER TRANSFORMER 5.25

24113 R.F. TRANSFORMER GROUP 2.00
FLEXIBLE RESISTORS

30410 NO. 1 I.F. TRANSFORMER, less trimmers .95
21030 1st. Detector bias resistor (2000 ohms) .20

30420 NO. 2 I.F. TRANSFORMER, less trimmers .95
21420 I.F. Bias resistor (250 ohms) .20

30440 OSCILLATOR TRANSFORMER 1.00 25840 2nd. A.F. Bias resistor (300 ohms) .20

19697 OUTPUT TRANSFORMER ..... . . . . 2.25 TUBULAR RESISTORS
19210 ist - DETECTOR PLATE FILTER

CHOKE .25 20980 Red and Blue watt) .25

24099 ELECTROLYTIC FILTER CONDENSER 1.60 20930 Black and Purple watt) .25

20940 Green watt) .25

20950 Maroon watt) .25
SMALL FIXED CONDENSERS 27220 Gray and Yellow (112 watt) .3o

26670 Osc. grid condenser (125 MMF) .25

30240 Diode plate condenser (250 MMF) .20
SPEAKER PARTS

27630 2nd-Det.-1st A.F. Coupling condenser 19465 Diaphragm 1.50

(.01. MF) .20 18870 Field coil 3.00
2.6050 Tracking condenser (Soo MMF) .20 23657 Hum -bucking coil .20
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T1

110 -VOLTS
115 watts

NENrucE
SWITCH

DWG NO. 379
MODEL AO
TYNE la

R.F
58

N

C6
OSC
56

K-5\

EC8 0TIFIER

ATWATER KENT MFG. CO.

R1

T1

FILTER...0Kx
600

ISIS MOUNTEDON
SILTS OF

MODEL 448

110,,.

RED ntaT

PLATE FI
DETECLTERToR

cHollE66-r,

R3
SOCO
F EX DLL

_rx

Part No. Name of Part List Price
23228 VOLUME CONTROL, complete less leads $ 75
2/53o TONE CONTROL CONDENSER (B-11) .65

24711 SILENCING ADJUSTMENT .85
2868o POWER TRANSFORMER 4.75
30910 FILTER CHOKE UNIT 1.55
19210 1St. DETECTOR PLATE FILTER CHOKE .15
22538 ELECTROLYTIC FILTER CONDENSER NO. i 1.00
22538 ELECTROLYTIC FILTER CONDENSER NO. 2 1.00
26620 FILTER CONDENSER (K-5) paper and foil .75
30720 MULTIPLE BY-PASS CONDENSER (J -1o) 1.25
18534 LINE FUSE .03
24211 INSTRUCTION AND LOG CARD F-1041 Net .or
24712 PANEL CARD F-1055 Net .02

Dia.
Code
No.

TUBULAR RESISTORS 04 Watt)
Part List
No. Color Value Price

R. 8 20920 Red -yellow 250,000 Ohms $ .10
R- 9 20930 Black -purple 5oo,000 Ohms .10
R-io 20940 Green 2,000,000 Ohms .10
R- i I 20980 Red -blue loo,oco Ohms .10
R-12 20980 Red -blue ioo,oco Ohms .10
R-13 20940 Green 2,000,000 Ohms .10
R 1 4 20970 Gray 30,000 Ohms......10
R-15 20950 Maroon io,000 Ohms .10
R-16 20950 Maroon io,000 Ohms .10
R-17 2312o Red -black 20,000 Ohms. .10
R-18 20950 Maroon io,000 Ohms .10

R9
SLACK  MAME

C3
2011MRIF

R17
MACK  NED

'DIAL 1St
R.F. L1OMT OSC. DET

R4
FUSIBLE
X080-rx.

T5

Dia.
Code Part
No. No. Value

R15
We.

TONE coNTROL

8-11

R18
MAROON
10,000.,.

2ND-DET.,
CONTROL
& 1ST-A.F

SPEAKER
SOCKET

(BOTTOM)

List
Price

C-1 2682o .o5 MF $ .2o
Small C -a 26690 1450 MMF 35
Fixed C-3 30240 250 MMF (2 used) .15

Condensers C-4 17440 .0.005 MF .15
C-5 23250 .0I MF .31

I R-1 20040 100 Ohms .17
R-2. 16320 zo5o Ohms .15
R-3 24340 8000 Ohms .21

Flexible R-4 16320 io5o Ohms .15
Resistors R-5 2595o 200 Ohms .17

R-6 17077 10 Ohms .12
R-7 17077 to Ohms.. . ...... .12

I. 31860 I 012M, dial light resistor late sets) .17'
Dia.
Code Part
No. No.

TRANSFORMERS

Description
List

Price
T-1 28480 No. x R.F. Transformer $ 1.00
T-2 30810 No. 2 R.F. Transformer and oscillator 1.00
T-3 23356 No. i I.F. Transformer, less trimmers -71
T-4 22059 No. 2 I.F. Transformer, less trimmers .75
T-5 30920 Audio transformer unit 1.85
T-6 21693 Output transformer, less case 1.5o

No. 28800 TYPE 380 SPEAKER USED IN MODEL 448
Part No. Name of Part List Price
20737 Diaphragm $ 1.25
2126o Field coil 1.25

Part No. Name of Part List Price
20657 Cable and plug assembly $ .65
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OFFICIAL RADIO SERVICE MANUAL 45 

ATWATER KENT MFG. CO. 

Parts and Price List for Model469 .. D, 469 .. Q, 558 .. D and 558 .. Q 

NAME OF PART 469-D 469-Q 558-D .558-Q 
�398� �383� �398� �383� 

Dial lamp .. . ... ... ............. ·35 Net ·55 Net ·35 Net ·55 Net 
�3228 �348� 23�28 �348� 

Volume Control, complete, less leads . .  1.� 5 .... · ·75 .... 1.� 5 ..... ·75 .. 
�7390 �1530 �7390 �1530 

Tone-control condenser ............. r. oo .... r.oo .... r.oo .... r.oo .. 
�9380 � 9390 �938 o � 9390 

Audio I nput transformer. ........... 4. 00 .... 4.00 . ... 4.00 . ... 4.00 .. 
� 4043 �391 5  � 4043 �3915 

R.F. Transformer group ............. �.oo . . .. 2.00 .... � .. oo . ... �.oo .. 
�8�� o 28220 

Silencing adjustment ... ............. 1.2 5 ............ 1.�5 ... ...... . 
No. 1 !. F. Transformer, 23356 23535 23356 23535 

less trimmers ................... . �.oo .... �.oo ... . 2.00 .... �.oo .. 
No. 2 !.F. Transformer, 22059 23535 22059 23535 

less trimmers . ............ ..... . .  2.00 .... �-00 .. . .  2.00 . ... �.oo .. 
No. 3 !.F. Transformer, �3975 23975 

less trimmers . ... . ....................... 2.00 ....... ... .. 2.00 .. 
29370 29370 

Filter-choke unit .................. . ; .oo ............ 5 .oo . . .. ..... . 
172 54 17254 

R. F. Line choke . . ......... .......... 50 .............. 50 ..... .... . 
19210 19210 

rst. A.F. Plate choke ..... . ........ ....... . . .. �; .............. 2; .. 
19210 19210 

!.F. Plate filter choke ............ ..... 2; ..... .. ... .... �; . ....... .. 
19�10 19210 

2nd. !.F. Plate filter choke .... ......... . ...... -�5 .............. 25 .. 
17390 17390 17390 17390 

2nd. Detector plate choke ............. oo ... ... oo . ..... oo ...... oo .. 
17� 54 1 7�54 

Filament choke ...... . ............. . . . . ... ... 50 .............. ;o .. 
�6670 �6670 

Oscillator plate filter condenser ......... �; . .. ...... .... -�5 . ........ . 
�6690 �6690 �6690 �6690 

Tracking condenser ... .. . ........... -�5 ... ... 2 5  ...... 2 5  ...... �; .. 
����0 �1100 �2��0 21100 

Phone condenser .................. .. ·35 .... . ·31' ... .. -35 ..... ·31' .. 
2nd. Detector-r st. A.P. �3�50 �32 50 �3250 23�50 

Coupling condenser ............... ·35 ..... ·35 ..... ·35 . .... ·35 .. 
� 9550 � 9550 

1 1 o-V. Line condenser . ............. r.oo . ........... r.oo ... ...... . 
�68�0 �6820 

R.F. Grid filter condenser . . . . ......... 20 .............. w . ... . .  . 
29030 29030 

2nd. I. F. Screen by-pass condenser. ..... ........ 20 .... . . ........ 20 .. 
�22w •��w 

rst. A.F. Plate by-pass condenser . . . . . . • . . . . . . .  ·35 ............ .  ·35 .. 
rst. A.F.- Driver coupling �7630 2 7630 

condenser ..... .. . . . .......... ......... ... w ... . . ......... w .. 
2 7630 �7630 

1st. I. F. Grid filter condenser .................. w . . ............ w .. 

NAME OF PART 469-D 469-Q 558-D 558-Q 
�7630 � 7630 

2 nd. J.P. Grid filter condenser ........... ..... .. 20 .............. 20 .. 
�7630 �7630 

Control filter condenser ..................... .. � o  . .. ........... � o  .. 
�68� o �68w 

R.F. Grid 61ter condenser No. 1. . . . . ........... 20 ... ...... ..... 20 .. 
2 7630 2 7630 

R.P. Grid filter condenser No.2 ................ 20... . ....... 20 .. 
�6600 26600 

R.P. Line by-pass condenser ..... ...... �; ........... ... 2 5  ......... . 
�6820 �1450 �68� o �1 450 

Quality condenser .................... 20 ...... ;o .... .. 20 ... .... ;o .. 
266oo �66oo 

I st. A.F. Screen by-pass condenser ... . .. ..... . .. 25 .... .......... �; .. 
302 40 30�40 

Control Coupling Condenser ................ 20 ........... .. � o  .. 
�6600 � 66oo 

Control plate by- pass condenser . ... ............ 2 5  ..... . . . ...... �; .. 
26600 �66oo 

Screen by-pass condenser ........ ...... 25 ..... ..... .... �;· .... ..... . 
302 40 302 40 

Diode plate condenser ......... ....... 20 .............. 20 . . . . ..... . 

�81 40 �8140 
Multiple-type by-pass condenser .. . . .  �.oo ............ �.oo ..... . .. .  . 

23981 �2 472 �3981 �2 472 
Dry E lectrolytic condenser . .. ....... r.�; ...... Be .... 1.� 5  .. ... . So .. 

I3664 I3664 
R ange switch ....... ...................... r.oo .. , ..... ... .  r.oo . . 

�I958 �1958 
On-off switch . ................. ........ ... I .oo .. ....... .. . 1.00 . .  

F LEXIBLE AND WI R E-WOUND RESISTORS 
F or tubular resistors see Page 4 I9· 

3 0030 30030 
F ilament series resistor ....... . . . .. ........ . ... I 5. . . . . . .. I 5 .. 

� 9�W 2 92W 
Bleeder resistor No. I ....... ....... . r. oo . . .......... r. oo .... . . . . .  . 

r 98� o r 9 8w 
Control bias resistor No. I ............ w .. ........ . .... w ......... . 

r 982 o r 98w 
Control bias resistor No. 2 ... . .... .. .. 20 .. . . ....... ... w ........ . . 

= 5 o  =;o 
R.P.-I.P. Bias resistor ............. .... w .. ........ . ... 20 ......... . 

�8950 
. 

�8950 
� nd. A. P. Bias resistor ... . ............ 20 .......... .... 20 ...... . . .  . 

�38 o7 �38 o6 
Battery Cable ........ .. ..... ............... ·75 .......... . .  1.�5 .. 

�3693 � 3496 �3693 � 3496 
F·1034 F -r02 7  P•1034 F-10�7 

Instruction and log-card. . . . . . . . . . . .oi Net .oi Net .oi Net . oi Net 
�3555 2 3527 � 3556 23484 
F -1030 F ·I02 9 F - 103 I F ·I0:2.5 

Panel card. . . . . . . . . . . . . . . . . . . . . . oi Net .oi Net . oi Net . or Net 

No. 31600 SPEAKER USED IN MODEL 469 .. D 
Part No. Name of Part List Price 
20737 Diaphragm ........... .... ............ ........... $�.10 
19800 F ield coil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3. 00 

Part No. Name of Part List Price 
3 0020 Output transformer, less case . . . . . . . . . . . . . . . • . . . . . . . . $:2..2; 
19789 Cable and plug assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . r.6; 

No. 31500 SPEAKER USED IN MODEL 469 .. Q 
Part No. Name of Part List Price 
19465 Diaphragm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $r.;o 
19918 Magnet assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6. 00 

Part No. Name of Part List Price 
23701 Output transformer., less case . . .. ......... .......... . h.�; 
� 3863 Cable and plug assembly. . . . . . . . . .. . . . . . . . . . . . . . . . . . r.oo 

No. 31800 SPEAKER USED IN MODEL 558 .. D 
Part No. Name of Part 
19-465 Diaphragm ...... ..... .... ...... ..... ..... . 

List Price 
$r.;o 

3·00 19800 F ield coil . .. .... ..... . . . ..... . ....... . ......... . . 

Part No. Name of Part List Price 
300�0 Output transformer, less case. . . . . . . . . . . . . . . . . . . . . . . . $2.�; 
1948 7  Cable and plug assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . r.6 o 

No. 31700 SPEAKER USED IN MODEL 558 .. Q 
Part No. Name of Part Li•t Price 
19465 Diaphragm ................ . ..................... $r.;o 
19918 Magnet assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.oo 

Part No. Name of Part Lilt Price 
23701 Output transformer, less case. . . . . . . . . . . . . . . . . . . . . . . . $:2..�5 
�3764 Cable and plug assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 

THESE PRICES SUPERSEDE ALL PREVIOUS PRICES AND ARE SUBJECT TO CHANGE WITHOUT 1\0TICE. 
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No. 17300 TYPE S SPEAKER USED IN MODEL 558,627 
Part No. Name of Part List Price 

I946f Diaphragm . . . . . . ...... . . . . . . . . . . . . . .. . . . ... . . . . .  $ qo 
z8870 Field coil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .oo 

Part No. Name of Part' Liet Price 

lt672 Output transformer, less case, ..... , ... . ,, ... .. . . .... $ 3.00 
I9487 Cable and plug assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . x.6o 

No. 28700 TYPE 368 SPEAKER USED IN MODEL 188 
Part No. Name of Part List Price Part No. Name of Part List Price 

'l07 37 Diaphragm . ............ . . .. .. ..... ,., .. ......... $ :1..Io 
z887o Fiel d coil. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 .oo 

'1.1672 Output transformer, less case. . . . . . . . . . . . . . . . . . . . . . . . $ 3.00 
1 9789 Cable and plug assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . 1.65 

No. 28800 TYPE 380 SPEAKER USED IN 
MODEL 260, 260 .. F, 469, 469 .. f, 480 

Part No. Name of Part List Price Part No. Name of Part List Price 

"07 37 Diaphragm. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2. I O  
'1.n6 o  F ield coil. .. .... .... . . . ... . . ..................... 3.00 

li693' Output transformer, less case ....... . . . . .... . . . .. . . . . $ 3. oo 
:1.0657 Cable and plug assembly. . . . . . . . . . . . . . . . . . . . . . . . . . . x.65 

PARTS AND PRICE LIST FOR SPEAKERS USED IN 

Name of Part 

MODEL 612 and 814 

Type 324 
No. 30200 

"3589 

Type 326 
No. 30300 

23589 

Type 336 
No. 30400 

'1.3589 

Type 338 
No. 30600 

DIA PHRA GM .. . . . . . . . . . ... . . ............. . .. . . . . . . ... . . .  1.5.0 . . . . .. . . . . . . . .. . ... qo .. . . ....... . .... q o  . .. . . . . . . . . . . . . . l.IO . .  
I 8870 :2.85 50 I 8870 28550 

FIELD COI L . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.00 ..... .. .. . .... . ... . 3-'1.5 . .... . . ... . . . ... 3.00 . . . . . . . . . . . . . . . .  3-'1.5 .. 
l3657 

HUM-BUCKING COIL . . .. .. . . . .. . . . . .. .. . . . . ...... . ....... . 2 o  ........... . 
l376 I 

CABLE AND PLUG A SSEMBLy .. . . . . . . . . .. . . . . . .. . . . . . . . . I.OO .... ...... ......... I. OO .. ....... .... ... I.OO .. . ...... ..... .. I. OO .. 

PARTS AND PRICE LIST FOR TYPE z .. E INTERFERENCE 
ELIMINATOR No. 29210 

Part No. Name of Part 

"3748 A ntenna Unit . ... .. .. . . . ... .... . ...... .. . 

"3749 R eceiver Unit ....... , . . . . . . ..... . . . . .. . 

1 32'1.'1. C able Clamp . .... ......... ........... . 

\�NTENNA 

--�OUNO 
-:- @ 

List Price 

h6 5 
3·55 
-0 3 

Part No. N arne of Part. List Price 

2 37 4 3  Auxiliary Tube Shield .. ........................ . .  $ .Ir 
2 37 4 4  Instruction Sheet. . . . . . . .... . . .......... ...... Net . 5 o/c 
23745 P ackin g Box. . . . . . . . . . . . ......... . ... ...... .. Net .0 5 

CiRCUIT OF TYPE 2-E I:>TERFEREI'iCE ELIMI?\ATOR. 

THESE PRICES SUPERSEDE ALL PREVIOUS PRICES AND ARE SUBJECT TO CHANGE WITHOUT NOTICE. 

If' 
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Part 
No. 
209 20 
209 30 
209 4 0  
209 'i0 
209 00 
209 70 
209 8o 
l1C40 

Part 
No. 
15 285 
l'i'i4 4 
1'i54 'i 
1559 2 
1589 1 
15 89 2 
1628:1 
t6724 

Part 
No. 
:17210 
27220 
2803 0 
:18750 

Part 
No. 

hp6:1 
1p63 
15 640 
15770 
1 578o 
1 5790 
15837 
15870 
10000 
16:133 
16461 
1646:1 
16490 
16745 
t6828 
t688o 
16940 
17300 
17370 
18350 
19 1 5 0  
19 1 00 
19500 
19690 
1 971 0 
19 ')8o 
199 90  
:1001 0 
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TUBULAR RESISTORS 
(When replacing a tubular resistor, use a resistor of the same identifying color and size) 

Color 
R ed -yellow. 
Black-purple. 
Green ....... . 
Maroon. . . .. . . . . . 
Gray-yellow. 
Gray. 
R ed -blue. 
Black. 

Resistance 
:15 0,000 Ohms ... 
5 00,000 Ohms .. 

. :1,ooo,ooo Ohms . . ......... . 
1 0,000 Ohms ........... . 
1 5  ,ooo Ohms .. ..... .. .. . 
3 0,000 Ohms .. . 

1 00,000 Ohms . .  
65 ,ooo Ohms .. 

List 
Price 

$ .:15 
.:15 
.:15 
.:15 
.:15 
.:15 
.:15 
.:15 

Part 
No. 
:11 05 0 
:13 t:l.O 
:1313 0 
:13 170 
:16 100 
:16410 
:1805 0 

Color Resistance 

Blue-gray . .............. 1 ,000,000 Ohms ...... , . . . . 

R ed-black . . . . . . . . . . . . . . :10,000 Ohms ... .. ..... . 
R ed -gray..... 8oo,ooo Ohms.. . 
Green-yellow . . . . . 900,000 Ohms ........... . 
White. . . . . . . . . . . . . . . . . 40,000 Ohms .......... . . 
Green-red. . . . . . . . . . . . . . . 3 ,3 00  Ohms ... . 
Blue-yellow . . . . . . . . . . . . 5 ,ooo Ohms .. 

List 
Price 

$ . :15 
.:15 
.:15 
.:15 
.:15 
.:15 
.:15 

1 WATT 

Color 
Gray ..... . 
Yellow ... . 
Maroon .. . 

Resistance 
30,000 Ohms. 

7,5 00 Ohms . .. 

Black ... . ....... . . .. . 

1 0,000 Ohms .. 
65 ,ooo Ohms . 
:10, 000 Ohms . .  Black-red .. . 

Green ... . 
Blue-red . .  
White .... 

...... 2,000,000 Ohms . .  
1 00,000 Ohms . .  
40,000 Ohms . 

List 
Price 

.. .. $ .:15 
.:15 
.2'j 
.25 
.:15 
.2'j 
-:15 

.:15 

Part 
No. 
19346 
1 9581 
1 9649 
:101 51  
:1Q:l23 
:11 784 
:1:1211 
:1:14 07 

List 
Color Redstance Price 

Green-red ... 3 ,3 00  Ohms ... $ .:15 
R ed -yellow ..... :150,000 Ohms ......... ... -:15 
Black-purple . . ...... . ... 5 00 ,000 Ohms ..... ...... . .:15 
Purple ......... .... 6 ,000 Ohms ............ -:15 
R ed -gray .......... ... .. 8oo,ooo Ohms ....... .... . -:15 
Gray-green (superseded by nn1) 
Yellow -gray............. 15 ,000 Ohms ... .. . ...... .25 
Black·yellow ·red ....... 5 0, 000 Ohms ... .. ... ... . .J.'j 

� 1 Y2 WATT []) 
Color 

Maroon . . . . .... ....... . 

Gray·yellow .. ......... . 
R ed,.black ............. . 
White ........ .... .... . 

Resistance 
10,000 Ohms . ..... .. . .  . 
1 5 ,ooo Ohms ..... ..... . 

20,000 Ohms . . . .. . ... . 
40,000 Ohms. 

List 
Price 
$ ·30  

-3 0 
-3 0 
-3 0 

Part 
No. Color 
:18700 R ed -blue . .. ....... .... . 
:18770 Purple .. . 
:19710 Gray .... . 

Resistance 
100,000 Ohms .......... . 

6 ,000 Ohms . .......... . 
3 0,000 Ohms ..... ..... . . 

List 
Price 

$ -3 0 
·3 0 
-3 0 

BY-PASS AND TONE-CONTROL CONDENSERS 

• Code Markings 
B-1 , H-1, H-9 , H-w .... 
8-J., H-J........... . ... . . . . . . . . ... . 
H-16 .......... .. . .................... ........ . 
H-15 ............ .. . ... ........................ . 

H-17 ............................... .... .. ... . . 
H-18, H-:11 .. .. . . .................... ..... . 
B-3 (Superseded by 1 6:133 )  . . . . . . . . . . . . . . . • . . . . . • . . .  

B-7, L-:18 ................ ..... . . .. . .......... · · · 
H-:14 , L-:19 (3 04 ) (Superseded by 18350) ...... ....... . 
H-4 . H-I O .................. ..... . ....... ...... . 
H-6, H·n .......... .. .. .. . ....... . .......... .. . 

H-5. H-II .. . . .. . ... .... . . ............. .. .. .. .. . 
B-6 ,  L·n ............ .......... . .... . . ... . . . . .  . 
H'7, H-8, H-13 ... . . . .. . .. . .. . .. . . .. . . . .... . .  · · · · 

B·5· .......... : . . . . . . . . . . . . . . . . . . . . . . . ... ... . . 
H-:13 ,  L-:16 (439) ... . .. ..  · · · · · · · · · · · 

H·:1:1, L-10 ............... . ... . . 
H-:17,  L-p .......... . 
H-:15, H-:16 , L-3 ,  L-39 .. . 
H·J.S, L·49. . . . . . . . . . . ....... . 
H-:19..... . . . . .. . . .. . .. . . ....... . . . 
H-3 0.. .. . . . . . . . . . . . . . . . . . . . •••• . . .  

H-3 1 ... . . . . . . . . . . . . ... . ...... . 
H-3 "·. . . ..... . . .. . . . . 

H-33 · .... . .. . .. . .... ......................... . 
H-34 . .. . .. .......... ......... . ... . ....... . 

H-35. · .  · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
B-8............ . .. ..... . . ............ .  . 

List 
Price 

$r.oo 
·90 

1.00 
1.00 
I.I O 
1.00 

1.00 
*** 

·90 
-75 

1.00 
1.00 
1.00 

·5 0  
1.10 
1.1 0 
1.10 
1.10 
I.I O 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Part 
No. 

20350 
2083 0 
2II70 
2II8o 
:1t:l.'j0 
21430 
21440 
21450 
215:10 
:1:105 0 
:1:1570 
:13 140 
:133 10 
:1333 0 
:135 90  
:1361 0  
24:15 0  
:15 690 
:17 t:l.O 
:17140 
273 90 
"758o 
:181 40 
:19500 
:19690 
3 0:170 
3 03 10 

List 
• Code Markings Price 

H-3 6 .............. . ..... · ....... . . . . ...... .. ... $r.oo 
L-B-9 ,  }:1, J-r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1.00 
H-37... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 
H-3 8............ .... . .. . . ... ........... ....... r.oo 
B-9. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t.oo 
H-39 , L-37-A · · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 
H-4 o, L-44-A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 
B·I O• L-3 6-A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·5 0 
L-4:1-A, B-II. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 
H-41. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 
}3...... . ............. .. ................... :1.00 
}4... ..... ... . ......... . . . . . . . . . . . . . . . . . . . . . :1.00 
H .... p. (Superseded by l.II8o). . . . . . . . . . . . . . . . . . . . . . •• 

H-43.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t.oo 
L-H·A, H-44· .... ..... . . . . . . . . . . . . r.oo 
L-n-A . H-45. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 
LB-3 0, }5. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1.00 
LB-34, }6. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :1.00 
H-4 6, L-66-A. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 
H-47.......... ...... ....... . .. .... .. .. .... .... r.oo 
B-14. . . . . . . .. . . . . . . . . . . . . . . . . . . . . r.oo 
H-4 8... . . . . . . . . . . . . . . . . . . . . . . . . r. oo 
h..... :1� 
H·49........ . . . . . . . . . . . . . r.oo 
B-15. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1.00 
B-1 6. . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 
H-5 1 .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . r.oo 

• For information about code markings, see Page 253. 
t Do not uoe B-1, H-1, or H-9 in place of H-20. 

•• Do not use 23310 in place of 21180. ••• See note on Pa&e 243. 

THESE PRICES SUPERSEDE ALL PREVIOUS PRICES AND ARE SUllJECT TO CHANGE WITHOUT NOTiCE. 
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ATWATER KENT MFG. CO.
MODEL 480 SIMPLIFIED SCHEMATIC

R.F.

P F.- I. DET

ArTrat. CARTO[41%
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R Sc"....F.SkATE

2 BLACK DOTS
I GREEN DOT

TRID FILT41
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. :ILYA RACM1.0

%ACM. CONDENSER
NO.:

CONDENSER
NO 1
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FRONT
SWITCH

A

1st DET
58

OSCILLATOR PLATE

CONDENSER PUISTOR
CONSENSATING

Sck

RESISTOR

+5

ES

n. F
MRS RESISTORS

MSS RESISTORS

itiRTH

The frequency -range switch in Model 48o has five positions as follows:
1st. position -8.2 to 21.2 megacycles.
2nd. position -3.6 to 9.2 megacycles.
3rd. position -1.5 to 4 megacycles.
4th. position -"Distance' broadcast.
5th. position-"Local" broadcast.

ARM ARM

CONTACTS ON FREQUENCY -RANGE SWITCH IN MODEL 480 (LATE TYPE.)

grt

2nd I.F.
58

CONTROL

TONERE/a/I
ADJUSTMENT

REAR
SWITCH

TO YELLOW
LEAD FROM

NO. 3
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OFFICIAL RADIO SERVICE MANUAL 

ATWATER KENT MFG. CO. 

PARTS AND PRICE LIST 

FOR MODEL 480 

Part No. Name of Part List Price 

2B76 
•n90 
220It 
J.7I90 
277l0 
0o68o 
:17700 
:1:14o8 

:17670 
:13J.7I 
:1335:1 
2 3:1 7 2 
26970 
I70I 5 

I92IO 
I70I5 
19::1.10 
266 20 
nn8 

:17130 
:176:10 
27640 
:>.66 70 
:17630 
23411 

VOLUME CONTROL, complete, less leaos .. 
TONE -CONTROL condenser ............... 
TON EB EAM ........................... 
TON EB EAM ADJUSTMENT potentiometer 
POW ER TRANSFORMER ................. 
POWER TRANSFORMER, :15 cycle ..... 
AUDIO INPUT TRANSFORMER .. ... . . . . . . 
R.F. TRANSFORMER GROUP ................... 
ANTENNA TRANSFORMER ................... 
NO. I !.F. TRANSFORMER, less trimmers .......... 
NO. :1 I. F. Transformer, less trimmers ............... 
NO. 3 I.F. Transformer, less trimmers ............ 
FILT ER CHOKE UNIT .................... 

I st. Detector cathode choke ................... 
::�.nd. Detector plate choke ................. 
R.F. Plate choke ..... • • • • • • • •  0 • • • • • • • • • • • • • • • •  

I st. or :1nd. !.F. Plate filter choke .............. 
FILT ER COND ENSER'UNIT, paper and foil type . 
Filter condenser No. 1 or No. :1 (electrolytic) ....... 

SMALL FIXED CONDENSERS 
Antenna condenser ....................... . 
Control -plate by-pass condenser ...... . 

R.F.-Ist. Detector stopping condenser ........... . 

Oscillator -I st. Detector coupling condenser . . . . . . .. . .. . 
1st. Detector grid filter condenser ........... , . . .... . 
Tracking condenser No. I ......................... . 

$t.J.5 
1.00 
:1.00 
I.25 
8.25 

I0-75 
:1·75 
:1- 00 
1.00 
:1.00 
:1.00 
:1.00 
5-75 

-50 
-:15 
.so 
.:15 

1.00 
:1.50 

.:1 5 

.:10 

.:15 

.:15 

.:10 
:1.1 5 

Part No. Name of Part List Price 

SMALL FIX ED COND ENSERS (0:,nt'd) 
:15650 Tracking condenser No. :1 . . . . . . . . . . . . . . . . . . . . . . . . .  . 

17440 Phone condenser ............................. . 
:17650 Compensating or stopping condenser ............... . 

:1p8 :1 Stopping condenser (I green dot, :1 black dots) ...... . 

:1 5950 
:1378o 

I63l0 
I6po 
:14470 
:15840 
:1038o 
:1378o 

I7077 
:13107 

FL EXIBL E AND WIR E -WOUND RESISTORS 
(For tubular resistors, see Page 4 I9) 

R.F.-I.F. Bias resistor No. I ....................... . 
R.F.-I.F. Bias resistor No. :1 ........................ . 
I st. Detector bias resistor .......................... . 

:1nd. I.F. Bias resistor No. I ........................ . 

:1nd. !.F. Bias resistor No. :1' ........................ . 

A. F. Bias res is tor . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . 
Bleeder resistor No. 3 . . . . . . . . . . . . . . . . . . . . • • . . . . . . . .  

Oscillator plate compensating resistor ................ . 

Filament shunt resistor ........................... . 

FR EQU ENCY BAND SWITCH (less resistors and 
condensers). . . . . . . . . . . . . . . . . .. . . . . . . . . 

WAV E GUID E F -Ioi 3 ......................... Net 
Instruction folder F-101 5 . . . . . . . . . . . . . . . . . . . . . . . .  Net 
Panel card F -1on . . . . . . . • . . . . . . . . . . . . . . . . . . . . . .  Net 

BY-PASS COND ENSERS 
:1758o H-48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

(For other by-pass condensers, see Page •P9) 

$ ·35 
-50 
.I O 
-30 

.:10 

.:10 

.:10 

.:10 

.:l.O 

.:l.O 

.:l.O 

.:l.O 
-1 5 

3·75 
.OI 
.OI 
.01 

1.00 

PARTS AND PRICE LIST FOR MODEL 558,627 
Name of Part 558 627 

'-3228 :13l:l.8 
VOLUME CONTROL, complete, less leads .......... 1.:15 .... L'-5 .. 

l8o40 :>.8040 
TON E-CONTROL Condenser ....................... :10 ...... :l.o .. 

J.8 :1:l.O 
SIL ENCING ADJUSTMENT . . . . . . . . . . . . . . . . . . . . . .  I.'-5 ........ . 

'-8150 28150 
POW ER TRANSFORMER, 6o cycles, IIo volts ..... - 7-so ... -7-50 . .  

:18-no 284:10 
Power transformer, 6o cycles, 2 :10 volts . . . . . . . . . . . . . . .  11.50 ... 11.50 . .  

28'-90 
AUDIO INPUT TRANSFORMER . . . . . . . . . . . . . . . .  :1·7 5 ........ . . 

2:164:1 2:14:14 
R.F. TRANSFORMER GROUP . . . . . . . . . . . . . . . . . . .  2.00 .... :1.oo . .  

2:1:156 2:1:156 
NO. 1. I. F. TRANSFORMER, less trimmers ......... 2.oo . . . .  :1 . 00 . .  

:1:10 59 ll0 59 
NO. ::�.!.F. Transformer, less trimmers . . . . . . . . . . . . . . . .  2.00 .... 2.00 . . 

I9:1IO l9:1IO 
1st. D ET ECTOR PLAT E ·FILT ER CHOKE ............ :15 ...... 25 .. 

In90 17:190 
:1nd: Detector plate choke . . ....................... 6o ...... 6o .. 

1st. A.F. Plate choke ..... 

R.F. Cathode Coke. 

l9:1IO 
. ............ :15 .. 

19210 19:110 
. ... -:1 5 . . . ... 25 .. 

:nn8 :1 25:18 
EL ECTROLYTIC FILT ER COND ENSER NO. I . . . . .  2.50 .... :1.50 .. 

2 :15:18 :1 :15:18 
Electrolytic filter condenser No. :1 .  . ............ 2.50 .... 2.50 . .  

SMALL FIXED COND ENSERS 
:16690 ::�.6690 

Tracking condenser ................................. 25 . . . . .. :15 .. 
268 20 26820 

R.F. Grid filter condenser . . ......................... :10 ...... :10 .. 
26670 26670 

Oscillator grid condenser ............................ 25 ...... :15 .. 
:10 240 :10 :140 

Diode plate condenser. .............................. 20 . ..20 . .  

276:10 2:1 250 
2nd. Detector-1st. A.F. Coupling condenser ............ 20 ...... 35 .. 

Phone condenser ......... . 

17440 17440 
. .... -50. . .so . . 

Name of Part 558 627 
I6:\00 16300 

Compensating or stopping condenser . . . . . . . . . . . . . . . . . . .  10 ...... 10 .. 
. 26S50 26550 

Control bias by-pass condenser ....................... so ...... so .. 
2666o 

R.F. Bias by-pass condenser ........................... 25 . . . . . . . . .  . 

2666o 
R.F.-I.F. Bias by-pass condenser ..... . ......................... 25 .. 

2666o 
Screen by-pass condenser . . . . .. . . . . . . . . . . . . . . . . . . . . . . 25 ......... . 

28140 24250 
BY-PASS COND ENSER, MULTIPL E TYP E ......... 2.00 .... 2.oo . . 
Other by-pass condensers are listed on Page 419. 

FL EXIBL E AND WIR E-WOUND RESISTORS 
For tubular resistors, see Page 4 IQ 

R.F.-I.F. Bias resistor No. 1 .................................. ::1.0 • .  

:l.O:I8o 
R.F.-I.F. Bias resistor No. 2 .................................. :>.o .. 

::1.0040 
R.F.-I.F. Bias resistor ................ . . .. 20 ........ . .  

x602o 16po 
1st. Detector bias resistor ............................ 20 ...... 20 .. 

210:10 
Control bias resistor_ No. I ... . . . . . . . . . . . . . . . . . . . . . . . 20 ......... . 

•585o 
Control bias resistor No. :>. . .  . ..... :10 ......... . 

Screen resistor ..... . .................... :10 ......... . 

Bleeder resistor No. 1 .. 

Filter resistor ..................... . 

24450 
. • . .  • . . . . . . . . . . . 20 ......... . 

279:10 :179:10 
. ........... 1.00 .... 1.00 .. 

17077 17077 
Filament Shunt resistor . . ........................... 15 . . . . . . I5 .. 

:1098 3 
RANG E SWITCH ...................................... qo .. 

INSTRUCTION AND LOG CARD ........... . 

PANEL CARD . 

:1B9:1 2:1347 
Net. oi Net. 0 1 

2B57 23339 
·Net. OI Net. 01 

THESE PRICES SUPERSEDE ALL PREVIOUS PRICES AND ARE SUBJECT TO CHANGE WITHOUT NOTICE. 
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T1

ATWATER KENT MFG. CO.
MODEL 555, 2nd TYPE, ABOVE SERIAL No. 5063260

1st DET
OSC

Mg 57
BROWN

RI

POWER
TRANSFORMER

Gorr
R;

SWITCH

DWG NO. 6.05

MODEL fibs'
TYPE

RED

600
MMF

6 YELLOW

T2

BROWN ROBB

once« RECT.
80

GREEN
BLACK

58

/MITE
003/1

YELL°

C13C130 VA"'

R12 2nd A F
r",

r-3

COILK COIL

.F

.-ter..EEN

2nd DET. R9

CONT
1st A.F.

\55/ A6 7:.D1

C T4
CC:31

R g:

C14

VOLUME
CONTROL

2nd DET.
CONT.
1st A.F.

1st DET OSC.

on

.01ML

RIO

811

1.3
DIAL -LIGHT -a- EPA -a.

MAROON.. BLUE

EIM121

2nd A F
4

YELLOW 
DIAL -LIGHT RESISTOR I n

T5
VOCEn

COIL.

For parts not listed below, please order by description or name of part and model number of set.

Part No. Name of Part List Price
24293 Volume control, complete, less leads, .5 meg $ .75

*25456 Variable condenser rotor, stator and frame (23 plates) 2.00
24558 Cabinet, complete 6.5o

* In 1st type 555, the variable condenser is No. 24559, list price $2.00
(20 plates).

Dia.
Code Part
No. No.

TRANSFORMERS

Description
List
Price- 24438 Power transformer $ 2.95

T -e 33470 R. F. transformer r.00
T -z 33480 Oscillator transformer 1.00
T-3 31390 No. 1 I. F. transformer .75
T-4 31380 No. 2 I. F. transformer .45
T5 24901 Output transformer 0.00

RESISTORS

R-1 30350 Black and purple, .5 meg., 1/3 watt
11,2 28950 Flexible, ,6o ohms
R-3 30350 Black and purple, .5 meg., 1/3 watt
R-4 16724 White, 40,000 ohms, watt
R-5 30380 Red and green, 3300 ohms, 1/3 watt
R-6 30370 Green, 2 meg., 1/3 watt
R-7 30340 Red and blue, a meg., 1/3 watt
R-8 3034o Red and blue, .1 meg., 1/3 watt
R-9 30370 Green, z meg., 0/3 watt
R-00 30350 Black and purple, .5 meg., 1/3 watt
R -I1 30350 Black and purple, .5 meg., 1/3 watt
R -I2 17077 Flexible, Jo ohms
R-13 31490 Maroon and blue, 300 ohms, r'4 watts
Ri4 30380 Red and green, 3300 ohms, 1/3 watt

.10
.17
.10
.15
.10
.10
.10
.I0
.10
.10
.10
.12
20
.I0

Dia.
Code Part List
No. No. Description Price

FIXED CONDENSERS

C -t 30260 50 MMF, 450 -volts $ .15
Ca2 31180 68o MMF, too -volts 35
C -2A 33660 .0022 MF, 450 -volts .22
C-3 29530 .03 MF, zoo -volts.. .20
C-4 26820 .05 MF, zoo-volts .20
C-5 30240 25o MMF, zoo -volts .20
C-6 31530 .0 MF, 100-VOIIS -22
C-7 27630 An MF, zoo -volts .20
C-8. 3114o 250 MMF (double), 200-V011S .20
C-9 27630 .0t MF, zoo-volts .20
C -ID 31150 .3 MF, I00-yOlts .25
Ca11 27630 .01 MF, zoo -volts .20
C -I2 29030 .02 MF, 450-volts .20
C-13 22538 Electrolytic, 8 MF, 475 -volts 1.0o
C-14 25184 Electrolytic, 4 MF, 475 -volts .7o

MISCELLANEOUS PARTS

Part No. Description List Price
24457 Instruction and log card (F -,o45) net $ .01
24656 Antenna lead (20 feet) .6o
24651 Ground lead (8 feet) .15

24649 Ito -volt cable .6o
24278 Knob for volume control or station selector .10

24408
24901
24899
24898

Speaker, complete, less dial light assembly
Output transformer (T-5)

Cone assembly

No. 24403 SPEAKER USED IN MODEL 555

$ 4.25
r.00

Field coil 5.00
2.35
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ATWATER KENT MFG. CO.

TYPE L-2 CHASSIS, VOLTAGE TABLE AND
DIAGRAM

VOLTAGE TABLE FOR TYPE L-2 AND P CHASSIS
Set in operation. Volume control at maximum.

The Type L Chassis has three stages LAD (or 'phono) switch up.
or screen -grid radio -frequency amplifica- Use High Resiltance D. C. Voltmeter (about 0-59-259) to Measure Plate and Grid Voltages.

tion, plate detection, one stage of resis- Use A. C. Voltmeter to Measure Filament Voltages.

tance-coupled audio, and a -double- APPROX. VOLTAGES, USING 120 V. LINE
audio- output stage It is designed for FILAMENT PLATE

I Io-I2G-volt, 50 -6o -cycle alternating -cur- TUBE VOLTAGE VOLTAGE

rent operation. i st-R . F. 2.4 i8o

Type F Chassis is similar to Type L, 2nd-R.F. 2.35 180

but it is designed for operation on 25 -cycle
3rd-R.F. 2.35 180

alternating current. The filter circuit is Detector 2.35 II0 I4**
different from the L. i st-A. F. 2.35 70 2

Type P Chassis is similar to Type L, 2A 2.45 25o 55*

but instead of a "local -distance" switch, 2Aa 2.45 25o 55*

it has a "radio -phonograph" switch. Rectifier 5.

F2

P2

t

G V.

sminuommls

CONTROL -GRID
VOLTAGE

SCREEN

VOLTAGE

5 85

4.5 86
4.5 86

Use 2.50 -volt scale.
". This is the voltage across the detector bias resistor; when measuring from grid to cathode. the
voltage reading is only 2.

All readings made from cathode in heater -type tubes, and from -F in plain -filament -type tubes.

not°
0Z

I1-
V/14.11 61-0CF

'''FLtS;04.14N

ofta-cor..7.

'

2R 3R

FIG. 220. DIAGRAM OF L-2 CHASSIS.
In the majority of L-2 sets, the filament shunt resistor is connected across the R.F. filaments, as shown in Fla. 219.

Also, a 2 -ampere fuse is connected in one side of the 110 -volt line.
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ATWATER KENT MFG. CO. 

OUTPUT MEASURING CIRCUIT 

DESCRIPTION 

An output measuring meter is required to ensure correct 
adjustment of variable condensers and trimmers. There are 
several satisfactory methods of connecting an output meter, 
but the circuit shown on page 59 has proved particularly 
satisfactory and popular because only one magnetic speaker 
is required to test any type of Atwater Kent chassis. In 
other words, on a chassis repair job, you do not have to 
"pull" the speaker; just bring in the chassis, connect it to 
the output meter circuit, and you can then check trimmer 
adjustments, sensitivity, volume and tone quality. 

The output circuit includes dummy-field resistors of the 
correct value for each type of Atwater ,Kent chassis. A 
thermo-coupled galvanometer is used to indicate resonance 
when adjusting variable condensers and trimmers. The 
magnetic speaker provides a check on volume and tone 
quality. The cables and plugs provide a quick method of 
comJecting the chassis to the output circuit. 

We recommend the use of an Atwater Kent type JB 
inductor-dynamic speaker with this output circuit. This 
speaker provides good reproduction and can handle the 
required volume. 

LIST OF PARTS 
(The meter "G,'' fuse "F," and 8-point switch "S-4" are not Atwater 

Kent parts and can not be supplied from the factory.) 

T -No. 189II special audio output transformer. 
81-No. 13678 toggle switch. 
S2, 83-No. 9991 toggle switches. 
s .. -8-point rotary switch. 
R1-No. 16433 68o-ohm resistor. 
R2-No. 14039 535-ohm resistor (3oo-ohm section used). 
R3-No. 16433 68o ohm resistor. 
R4-No. 16434 6oo·ohm resistor (3oo•ohm section used). 
R5-No. 14039 535-ohm resistor. 
R6--Six No. 1918o IIOO·ohm resistors in series. These take the place of 

the 65oo-ohm field coil in Models 6n and 8n. 
F-J1 ampere fuse. 
G-II5 milliampere thermo-coupled galvanometer. 
Socket No. 1-No. 21337. 
Socket No. �-No. 21337. 
Socket No. 3-No. 21336. 
Lr-No. 20075 no-volt, 75-watt lamp. 
L2-No. 23982 no-volt, 3-watt lamp, miniature base. 
L3-No. 10099 6-volt dial lamp. 
Cable No. r-r No. 18582 5-prong speaker plug, and I No. 4259 

· 

two-conductor cord. 
Cable No. 2-r No. 19789 4-prong speaker cable and plug, and 

r No. 15079 4-prong plug. 
Cable No. 3-1 No. 20657 r•prong speaker cable and plug, and 

1 No. 18582 r-prong plug. 
Cable No. 4-1 No. "3863 4-prong speaker plug and 3-conductor cable 

1 No. 1858:l r-prong plug. 
Cable No. r-r No. 19789 4-prong speaker cable and plug. 

1 No. 18582 r·prong plug. 
Cable No. 6--1 No. :10889 2•prong speaker cable and plug. 

1 No. 185&::1. r-prong plug. 
Cable blo. 7-1 No. 19789 4-prong speaker cable and plug. 

I No. r8r8>. r-prong plug. 
Cable No. 8-1 No. 18582 r·prong plug, and resistor R6. 

OPERATION OF OUTPUT CIRCUIT 

I. Put switch S4 in the correct position, and connect the 
chassis to the output circuit by means of the correct 

cable, as specified in the table below. 

2. Throw Sr to the right to test for quality or volume on 
the magnetic speaker. 

Throw Sr to the left to pick up oscillator signals on 
the headphones. 

J· Close Sz and S3 to secure a reading on the galvanometer. 

Open S3 to disconnect the galvanometer when checking 
volume arid quality. 

CONNECTION TABLE 
Model Speeker Re1istancc Put Switch Use Use 

Number Type of Field S-4 at Tap Cable Socket 

of Set No. Coii (Ohmo) No. No. No. 

43 F 2500 2 

46. 47 F-2 1700 2 

n (Early) F·3 2500 5 2 3 
n (Late) F-3 1700 3 2 3 

55 F-4 IIOO 2 2 

wF F·2 1700 2 

00 p ... 1100 2 2 

6r F·6 700 6* 2 

66 F-6 700 2 

67 F-? 8 7** 2 

L, F, P or H N IIOO 2 2 

D N·> 650 6* 2 

Q J ... . .. 4 2 

8o, 82, 8,, 8 ... 
81, 86, 90. 92, 

94, ¢, r88, 2000 4 
228, n8, 567 

and 627 

82D, 84D- 2z8D I:lOO 6* 

82Q, 84Q, 85Q 
and 228Q ••• ... 6 2 

87. 89 1100 2 2 

87D I:lOO 6* 2 

99 below 4884901 1100 2 2 

99 above 4884901 2000 4 2 

99F IIOO 2 

99P 2000 4 2 

200, 469. 48o 38o 1100 2 2 

469D, n8D 1200 6* 7 l 

469Q, n8Q ••• ••• 4 l 

6n ,. .. 2000 4 2 
p6 6500 8 

812 336 2000 4 2 
338 6500 8 

•Lamp L2 should light, Indicating continuity of the field supply circuit. 
..Lamp L3 should light, indicating continuity of the field supply circuit. 

-54 may be left in any position as there is no field connection in these IM!U. 
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OFFICIAL RADIO SERVICE MANUAL 

ATWATER KENT MFG. CO. 

SERVICE NOTES 

SYNCHRONIZING SPEAKERS IN MODELS 612 and 812 

In order to get correct tone quality from the dual-speaker sets, 
Models 612 and 8r2, it is essential that the two speakers be so connected 
that the diacl>ragms of both work in unison or synchronism. If the 
terminals of one speaker are reversed, the tone of the set will be flat. 

To test for proper connections, remove the speakers from the cabinet 
(leaving them plugged in) so the movement of the diaphragms can be 
observed. Turn on set, but turn volume down. Connect the terminals 
of a r,U·volt dry cell across the voice coil-terminals of either one of the 
speakers. If the diaphragms move in or out together at the instant of 
contact, the speaker connections are 0. K. If one moves out and the 
other moves in, they are bucking, and the remedy is to reverse the red 
leads of the five·prong speaker at the voice-coil terminal strip. 

TYPE '55 TUBE 

The H tube (known as a duo-diode triode) as used by Atwater 
Kent in current models, serves three purposes, acting as 2nd-detector, 
automatic volume control, and rst-A.F. amplifier. 

The lower part of the tube has two small plates and the cathode, 
forming a duo-diode. One of these small plates (D-2) and the cathode func· 
tions as a diode or half-wave 2nd-detector. The other small plate (D·r) and 
the cathode functions as a diode or two-element automatic volume control. 

The upper part of the tube has a plate, grid, and cathode, forming a 
triode, with the grid brought out to a cap on the top of the tube. 

The signal voltage developed across the manual volume control in 
the 2rrd·detector plate circuit is impressed on the grid of the triode, which 
acts as rst·A.F. amplifier. 

The automatic volume control plate (D-r) is actuated by strong 
signals in such a way as to produce an increased negative bias on the 
control grids of the R.F. and I.F. tubes, thus reducing their amplification 
and tending to keep a uniform signal level. The voltage drop across 
control bias resistors No. r and 2 determines the signal level at which 
the automatic volume control begins to function. 

The drop across control bias resistor No. r is the bias voltage 
for the rst-A.F. grid. 

There is no bias on the 2nd-detector plate. 

TYPE '85 TUBE 

The 85 tube used in Models 469-D and 558·D corresponds to the 
55 tube described above. 

ACTION OF SILENCING TUBE 

The silencing tube is so connected in the plate circuit of the rst-A.F. 
tube that when no signal is being received (that is, when the set is tuned 
between stations), the plate voltage and consequently the amplification of 
the rst·A.F. tube is decreased. When a signal is tuned in, the silencing tube 
automatically restores the normal plate voltage and amplification of the 
rst-A.F. tube. 

The automatic action of the silencing tube is secured by having the 
grid of the silencing tube connected to the automatic volume control 
circuit. 

An adjustment for selecting the desired amount of silencing between 
stations is provided by having the screen of the silencing tube connected 
to a potentiometer by means of which the screen voltage may be regulated. 

PUSH-PUSH AMPLIFICATION 

"Class B" or push·push amplification is used in Atwater Kent 
Models 612, 812, 469·Q and 558-Q, to provide high power output with 
comparatively low power consumption. 

Class B amplification differs from regular push-pull amplification 
in this way:-

ln push-pull amplification, the grids of the two tubes are biased 
to a point where there is comparatively high plate current in each tube. 
When an A.C. signal voltage is impressed on the grids, the plate current 
of one tube decreases, and the plate current of the other tube increases in 
like amount. This action reverses as the impressed A.C. grid voltage 
reverses. Note that both tubes are functioning at all times, one pushing 
while the other pulls. 

In class B or push-push amplification, the grids of the two tubes are 
biased to a point where there is practically no plate current in either tube. 
(The 46 tube is designed to give low plate current with zero grid bias.) 
When an A.C. signal voltage is impressed on the grids, one grid swings 
more negative, and the other grid swings positive. The plate current of 
the first tube cannot decrease as it is already practically zero, but the plate 
current of the other tube increases. This action reverses as the impressed 

A.C. signal voltage reverses. Note that in class B amplification, only one 
tube functions at a time, the other tube being inoperative for that half· 
cycle of the impressed A.C. signal voltage. The name push·push is 
derived from this action. 

NECESSITY FOR. DRIVER TUBE 

In push-pull amplification, the grids do not swing positive, so there 
is practically no grid current, and very little power is required to feed 
the grid circuit. 

However, in push-push amplification the grids swing positive, 
thus drawing grid current, and considerable power is required to feed the 
grids of these tubes. 

This power is furnished by a "driver" tube which provides sufficient 
power output to swing or "drive" the grids of the push-push-tubes. 

NECESSITY FOR 83 TUBE 

In push-pull amplification, the average plate current of the two 
tubes is practically constant at all times, regardless of signal strength. 
The current drain on the power unit is therefore practically constant, so 
there is no tendency for the output voltage of the power supply to 
vary. Under this condition the type So rectifier tube is satisfactory as 

it can supply the constant drain. 
In push-push tubes there is practically no plate current when 

the volume control is turned down. But when a signal is received 
and the volume control is turned up, the push-push tubes alternately 
draw high plate current. This intermittant drain on the power supply 
necessitates use of a special rectifier and filter circuit to maintain con· 
stant voltage under the varying current drain. The 83 tube is designed 
to meet this condition as it has low internal resistance and good 
voltage regulation. 

ACTION OF TONEBEAM 

The Atwater Kent tonebeam is a neon light·column that indicates 
visually when the set is tuned correctly to resonance with the incoming 
signal. 

A typical circuit arrangement for the tone beam is shown below. 
This particular circuit is used in Model 8 n. 

The tonebeam requires an initial bias to make the short center 
electrode \E-2) positive with respect to the long electrode (E-r). The 
btas ts adJustable to take care of different tonebeam tubes, the adjust
ment being provided by a potentiometer in series with resistors R-::1. and 
R-3 which limit the range of adjustment. In the circuit shown below, 
the bias voltage across E-r and E-2 can be adjusted from 91 to 184 volts. 

When a signal is tuned in, the automatic volume control increases 
the negative bias on the control grids of the R.P., rst-detector, and I. F. 
tubes, thus decreasing their plate current. This decrease in plate cur· 
rent causes a decrease in voltage across R-r and a corresponding increase 
in the voltage difference between electrodes E-r and E-2. The increase 
in voltage across E-r and E-2 causes the neon glow to extend up the 
long electrode. When the initial bias voltage is adjusted to the correct 
operating point, an increase of about 20 volts across ·E·r and E-::1. will 
cause the neon glow to extend up to the top of the long electrode E·r. 

. The electrode E-3 and resistor R·5 are used to ensure stable opera· 
tton of the tonebeam. Resistor R-4 is used to make the tonebeam action 
more uniform on weak and strong signals. 

ToNEBEAM CIRCUIT IN MoDEL 8n. 
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OFFICIAL RADIO SERVICE MANUAL 

CANADIAN WESTINGHOUSE CO. 

MODE.L 53 

SERVICE DATA 

Voltage Rating .. 

Frequency Rating .. 

.............. 105-125 Volts 

. ..... 25-60 Cycles 

. .... . 70 Watts 

Number and Types of Radiotrons ... 1 UX-2b0, 1 W 2A5, 
I W 58, 1 W .57, I W 2A7 ......... ... ....... .... Total 5 

Power Consumption .. Undistorted Output.. . . . ... ... . .. .. 1. 75 Watts 
Frequency Range.. .. .... 504 K.C. to 1550 K.C. 

This receiver is a five-tube Super-Heterodyne incorporating a Dynamic Loud speaker as a 

part of the chassis; two-point tone control; single heater type Pentode Output tube and the in
herent sensitivity, selectivity and tone quality of the Super-Heterodyne. 

The circuit consists of an R.F. Stage, a combined oscillator and first detector in the West
inghouse 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 be similar to that of other Super-Hetero
dyne receivers of the small compact type construction. The line-up adjustments are made in 
conjunction with an external oscillator and an output meter. The 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 at 175 K.C. 

RADIOTRON SO£KET VOLTAGES 

115 Volt A. C. Line 

MAXIMUM· VOLUME CONTROL SETTING---NO SIGNAL 

Cathode Cathode Cathode Plate 
to Control to Screen to Plate I Current Heater 

Radiotron No. Grid, Grid, Volts M.A. Volts 
Volts Volts 

-- --------- --------- - - ---- ----- ----1---- ------

1. W-58 R.F. Amplifier 3.0 95 250 5.0 2.33 
- --- --- -- ---- --- -·---- ---

-
- - -------

2. W -2A 7 First Detector Oscillator 3.0 95 250 3.0 
-

---- ----- -
-

--
--

3. W -57 Second Detector 6.0 89 170 0.3 
- ------ -- - - - --------- ----- - - --- ---�--

4. W-2A5 Power Amplifier 18.0 235 220 32.0 
---------------------· ---------- -- ----

5. W -80 Rectifier 725 Volts PLATE TO PLATE-60 M.A. ToTAL 
--------- ------- ------

STYLE 
NO. 

H-29391 
H-29392 
H-29393 
H-29389 
H-29390 
H-29399 
H-29367 
H-27699 
H-29372 
H-29339 
H-29366 
H-25519 
H-29369 
H-27702 
H-29368 
H-29364 
H-29373 
H-29379 
H-29378 
H-29384 
H-29385 
H-29382 

H-2938r. 

TOTAL CATHODE CURRENT-II M.A. 

REPLA£EMENT PARTS 
Insist on genuine factory tested parts, which are readily identified and may be. 

purchased from authorized dealers. 

DESCRIPTION LIST 
DESCRIPTION PRICE NO. 

----
Coil-Antenna coil assembly SI.t;o H-29383 Capacitor-flat type--{).0.5 mfd.-300 volts .. 
Coil-R.F. coil assembly ............. 1.40 H-29381 Capacitor-flat type---0.1 mfd.-150 volts .... 
Coil--Dscillator coil assembly ... 1.10 H-29387 Capacitor-flat type-{).! mfd.-300 volts .... 
Coii-R.F. choke ........................... . 1.00 H-29380 Capacitor-flat type---{).25 mfd.-300 volts .. 
Transformer-I.F. transformer ........................ 2.�0 H-29374 Capacitor-two 4.0 mfd. dry electrolytic 
Transformer-Line transformer-25-60 eye. 7. 70 units in container ................................... 
Resistor--carbon- .!4 watt--{)(),000 ohms ..... H-29376 Capacitor-10 mfd.-wet electrolytic ... 
Resistor--carbon- Y.l watt-20,000 ohms .. . H-29394 Socket----! con tact socket .... 
Resistor--carbon-� watt-50,000 ohms .... H-29409 Socket----6 contact socket.. 
Resistor--carbon- H watt-200,000 ohms ... See H-29410 Socket-7 contact socket .......................... 
Resistor--carbon- .!4 watt-250,000 ohms .. H-23786 Clip-grid connector clip-Pkge. of 5 
Resistor--carbon- !4 watt-1.0 meg ... RS2141 H-29406 Kno�-large control knob with set scr��:: . .  
Resistor-carbon-1 watt-500 ohms ....... H-29405 Knob-small control knob with set screw 
Resistor--carbon-! watt-14,000 ohms ....... H-29388 Scale-tuning dial scale assembly .... ........... 
Resistor--carbon-3 watts-14,000 ohms ... H-29564 Ring-R.F. or oocillator coil retaining 
Volume control and operating switch ... ].85 ring ............................................. 
Tone control switch .......................... . 70 H-293(;2 Reproducer assembly corhplete ............... 
Capacitor-toothpick-60 mmfd .......... . 55 H-29404 Transformer --output transformer .... . 
Capacitor-toothpick-SO mmfd..... . .&5 H-29363 Cone-reproducer cone ...................................... 
Capacitor-toothpick-400 mmfd ..... .45 H-29565 Coil assembly-field coil, magnet and co11e 
Capacitor-toothpick-770 mmfd ............... .tfl support ................................. 
Capacitor-flat type---{).0024 mfd.- H-29401 W-53A cabinet, stripped ... .. 

400 volts ....................................... 
�;;d o:u25 Capacitor-flat type--().005 mfd. 

J�l H-29402 W-fl�B cabinet, stripped ... . 

mfd.-400 volts ... .m 

2.33 

2.33 

2.33 

4.82 

UST 
PRICE 

!0.90 
.55 
.55 
,(j() 

2.45 
2.10 

.50 

.80 

.60 
,(j() 
.25 
.25 
. 75 

.12 

2.15 
!.50 

:!. t>() 
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OFFICIAL RADIO SERVICE MANUAL

CANADIAN WESTINGHOUSE CO.
Meter Readings at Radiotron Sockets

110 VOLT A. C. LINE -- ANT. AND GROUND LEADS SHORTED

VOLUME CONTROL AT MINIMUM

Cathode or Cathode or Cathode or
Cathode to Filament to Filament to Filament to Plate Heater or

Radiotron No. Heater, Control Grid, Screen Grid Plate Current, Filaments,
Volts D.C. Volts D.C. Volts, D.C. Volts, D.C. M.A. Volts, D.C.

1-R. F. . **2.0 *1.2 110 300 0. 2.3
2 -71st Det. 0 *1.3 110 290 0. 2.4
3-Osc. -- 70 7.0 2.4
4-1. F. **2.0 *2.3 110 300 0.3 2.3
5-A. V. C. 0.2 10 0 2.3
6 -2nd Det. 5.0 275 0.5 2.4
7-Pwr. -- 0.5 280 270 38.0 2.3

VOLUME CONTROL AT MAXIMUM

1-R.F. ** 4.0 *0.2 100 275 5.5 2.3
2 -1st Det. **10.() *0.6 95 265 2.2 2.4
3-0sc. 60 6.0 2.4--

** 4.0 *2.24-I. F. 110 270 3.5 2.3
5-A. V. C. 0.5 15 0 2.3--6 -2nd Det. 5.0 - 265 - 0.5 2.4
7-Pwr. ***0.5 270 260 30.0 2.3

*On 5 Volt. 1000 Ohm per Volt Meter.
**On 50 Volt, 1000 Ohm per Volt Meter.

***On later sets only. See note under Fig. 2.

MODEL

82

VIEW OF CHASSIS SHOWING R. F. AND I. F. LINE-UP ADJUSTMENT POINTS

ADJUSTMENT OF R.F LINE-UP AND OSCILLATOR TRIMMING CONDENSERS

Four adjustable condensers are provided for aligning the R.F. circuits, and adjusting the oscillator
frequency so that it will be at a 175 K.C. difference from the incoming R.F. signal throughout the tuning
range of the set. Poor quality, insensitivity and possible inoperation of the receiver may be caused
by these condensers being out of adjustment.

65
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1

INTERNAL CONNECTIONS
OF OUTPUT TRANSFORMER

ELLOW
RED

BROWN TO
RE° RECEIVER
GREEN*

RANO

4O To I ROO 2101 A5 STOCK ft. 7445

Magnetic Pickup Connections

OFFICIAL RADIO SERVICE MANUAL 67 

CANADIAN WESTINGHOUSE CO. 

MODE\.. 102 

RADIOTRON SOCKET VOLTAGES 
120 Volt A. C. Line 

(No Si�nal Bein� Received-Antenna Lead Grounded to Chassis) 

I 

I 
Cathode or 

I 
Cathode or 

I 
Cathode or I 

I 
Cathode to 

I 
Plate Heater or 

Radiotron No. 

I 
Heater Volts, Filament to Filament to Filament to Current, Filament. 

D. C. Control Grid, Screen Grid, Plate, M. A. Volts, D. C. 
Volts, D.C. Volts, D.C. Volts, D. C. 

VOLUME CONTROL AT MINIMUM 
1. R. F. I +4 1.0 I 90 280 I 0 2.4 

I 
I 

2. 1st Det. I 0 1.2 90 275 0 2.4 

3. Osc. +4 0 - 55 5.0 2.4 

4. I. F. +3 1.8 90 280 o. 2.4 

I 
--

5. A. V. C. 0 0 - 5. 0 2.4 

6. 2nd Det. +IS 3.0 - 225 1.0 2.4 

7. 1st A. F. +14 10.0 - 260 5.0 2.4 

8. Power 

I 
- 0 

I 
- 400 6.0 2.4 

9. Power - 0 - 400 I 6.0 2.4 

VOLUME CONTROL AT MAXIMUM 
1. R. F. +4 0 70 250 4.5 2.4 

2. 1st Det. +6 0.6 75 235 2.0 2.4 

"3. Osc. +4 0 - 50 5.0 2.4 

4. I. F. +4 1.5 84 250 I 4.5 2.4 

5. A. V. C. 0 0 - 15 0 2.4 

6. 2nd Det. +IS 3.0 - 210 1.0 2.4 

7. 1st A. F. +14 10.0 - 240 5.0 2.4 

8. Power - 0 -

I 
400 6.0 2.4 

9. Power - 0 - 400 6.0 2.4 

Loudspeaker WirinA 
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OFFICIAL RADIO SERVICE MANUAL

CANADIAN WESTINGHOUSE CO.
MODEL 112 S.W. CONVERTER

Voltage Rating 103-125 Volts and 200-250 Volts
Frequency. Rating 95-60 cycles
Power Consumption 90 Watts Approximate Calibration of Short Wave Tuning Dial
Recommended Antenna Length ?5-75 feet (with 1075 K.C. Intermediate Frequency)

DIAL SETTING

RADIOTRON SOCKET VOLTAGES -120 Volt A.C. Line

Radiotron No.
Control Grid to
Cathode Volts

D. C.

Screen Grid to
Cathode Volts

D. C.
Plate to Cathode

Volts D.C.

I

Plate M.A. Heater Volts
I

A. C.

1.2 2.5
1 .4 r

5.0 2.4

R. F.
Detector
Oscillator

-5
-5-4

70
70-

27015(1)
100
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CANADIAN WESTINGHOUSE CO.
MODEL 122 AND 122 A

RADIOTRONS SOCKET VOLTAGES
120 Volt A.C. Line

No signal being received -Volume Control at minimum

Tolle
No.

Cathode to
Heater Volts,

D.C.

Cathode or
Filament

to Control
Grid

Cathode or
Filament to

Screen Grid
Volts. D.C.

Cathode or
Filament
to Plate

Volts, D.C.

Plate
Current
M.A.

Heater or
Filament

Volts, A.0
Volts. D.C.- -

1 R.F.- 7.0 0 100 21(1 5
2-1st Det. 10 0 05 210 I.5 .3

7.O 70 5 .0 5
4 -1.F 5 0 11 05 210 2 5 5
5 -A.V.C. I.F.- 7.0 (1 05 21(1 2 .1

- -A.V.C. 15 0 11 (1
.2

7 -2nd Da. 12.0 12.0O 200 1 .I)
ti-A.F. 11 I) S.)) 210 5 .0 .3

5

-A.F 11 (1 5.0 210 5.1) '2 5

1(1 -Pwr.
11 -1' r.

400
400

'2
'1

.3

1ST I.F.

2ND I.F. TRANSFORMER
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MAGNETIC PICKUP CONNECTIONS
Due to the audio system of the receiver being designed to compensate for the radio end of the

receiver, its characteristics must be altered slightly for phonograph operation. It is therefore neces-
sary to use the auxiliary switches, resistors and capacitors shown in Figure 7 when making connections
to magnetic pickups. When using these devices, the usual record volume control should be set at
maximum and the volume adjusted by means of the "Radio- volume control. In some cases a slight
reduction of the high frequencies by means of the tone control may prove desirable. If the degree of
compensation is too great -too many highs and lows --this may be remedied by reducing the record
volume control setting and advancing the radio volume control.
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CROSLEY ROAMIO AUTOMOTIVE T.R.F. RECEIVER MODELS 90, 91 AND 92
(The T.R.F. series of Crosley Roamio sets; Radio Service Data Sheet No. 88 describes the superheterodyne series.)

Model 90
Average operating potentials are given be-

low. These values are measured with the re-
producer connected and the tubes in place. For
plate and grid voltages, use a high -resistance
meter; measure from tube element to nega-
tive filament.
Tube C. -G. S. -G. Plate
Type Volta Volts Volts Volts

VI 2.0 2.5 90 135
V2 2.0 2.5 90 135
V3 2.0 3.0 22.5
V4 4.7 12 136
V5 4.7 12 135

The A.V.C. potential is derived as the drop
across R2. With increased signal, more cur-
rent flows through the plate circuit of the com-
bination detector and A.V.C. tube, V3, increas-
ing the drop across R2 and thereby increasing
the bias voltage applied to the control -grids
of VI and V2. This resnIts in a reduction of
the R.F. amplification, and thus maintains
constant the A.F. output determined by the
setting of 111.

Battery D supplies plate potential for V3.
The negative "B" and positive "C" lead re-
turns to the center -tap of two 25 oho resistors,

L1

CHASSIS

TERMINAL
BOARD

E-R.F. I
I 24

60.000 OHMS

A.11,ANA

24 Rs'''

0.1-1AF.

+D
22 TO
45 V. -D 90

, /.4,7/1:0:"L ZL

TNt

312 24

4.Fr

B

600o
4 o0,ums 1.11F.

MAW
125

to secure the same plate potentials regardless
of whether the car -battery positive or nega-
tive terminal is grounded.

Model 91
Average operating potentials are given in

the tabulation below. Measure, with a high -
resistance meter, to the negative filament con-
tact.
Tube PSI. C. -G. S. -G. Plate
Type Volts Volts Volts Volts

VI 2.0 1.5 100 170
V2 2.0 1.5 100 170
V3 2.0 2.5 7.5 45
V4 4.7 10* 170
V5 4.7 10* 170

*With volume control "off."
If a signal of sufficient strength is received

to cause current to flow in the grid circuit of
V3 (biased by R6), the resultant drop across
R2 decreases the amplification of VI, V2.
Resistors R3, R4, R5 are R.F. filters.

Manual volume control RI determines the
A.F. input to the control -grid of A.F. ampli-
fier V4.

Model 92
Operating potentials appear in the table.

24 " 2 LS I 27 027 OA,/.C. R

135V.

ISO%40.

0.1-14 - k CHASSIS 0.5-MF. O.1 -1:1'F A VC I
RESISTOR

(SOCKETS VIEWED FROM OUTSIDE
CHASSIS WITH TUBE UPRIGHT) BLACK

2

A AT -+0 -0 HIGH HIGH

VOL. CONT.,
150 TO NI :.9.1-. Tom; a V 2, 60,000 r

OHMS- L......,.. RI
SW E I ,,____ DASH CONTROL -ASSEMBLY.

MOLUNI-CONTROL BA SOCKET BROwAl-1 DET LA v C 03- A.81 11
,...) L3 24

Rsc. B UE KEG
12 A (RATIO 3001)M. 10

.15 . ill
IEM-

Tube
Type

V1
V2
V3
V4
V5
V6

FM
Volts

C. -G.
Volts

S. -G.
Volta

Plate
Volts

5.9 3 75 170
5.9 3 90 170
5.9 3 40 45
5.9 20 170
4.7 40 170
5.9 3

The circuit is adjusted for zero current flow
in the circuit of A.V.C. tube V6, with normal
signal input; at the same time resistor R3
establishes the normal bias required by the
control -grids of VI., V2. Now, an incoming
signal of increased strength causes diode V6,
in conjunction with load -resistor R2, to develop
across R2 an increased D.C. negative po-
tential which reduces the amplification of V1,
V2. Resistors R4, 13.5 are R.F. filters.

The A.F. input to the first-A.F. tube,
is determined by the setting of the manual
volume control, Rl.

Manual volume control resistor RI has a
value of 0.3-meg. Since Crosley Service
Bulletin No. A8 does not include the tube
operating voltages for the model 92, esti-
mated values are given.

At the present time there are no Roamio
models 93 or 94 receivers.
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Circuit Diagram, Model 124-1

Model 124-1 is a modified Model 124
chassis adapted to operate dual speakers. The
circuit is shown in Figure 1, and the speaker
connections in Figure 2. This chassis uses two
-35 type tubes as radio frequency and inter-
mediate frequency amplifiers, two -27 type
tubes as oscillator, and second detector, one
-24 type tube as first detector, two -47 type
tubes as output tubes, and one -80 type tube
as rectifier.

Alignment
Alignment of I. F. Stages

Model 124-1 is designed to work with an
intermediate frequency of I 75 kilocycles.
There are aligning condensers across the pri-
mary and secondary of the coupling trans-
formers between the first detector and the
intermediate frequency amplifier, and between
the intermediate frequency amplifier and the
second detector.

Xi

/24-/ CANIJJAY /1.1..Tarn,49.4Y

IY/A'AnG

To align the intermediate frequency stages
it is necessary to have an oscillator which
tunes accurately to 175 kilocycles. Such oscilla-
tors are supplied by the Weston Electrical In-
strument Co., the Jewel Co., the General Radio
Company, the Radio Products Co., etc.

1. Connect the high, side of the test oscilla-
tor through 0.1 mf condenser to the grid of
the first detector tube. Do not remove the grid
clip from the tube. Connect the low side of the
test oscillator to chassis.

2. Turn the dial on the receiver so that the
set is tuned to 550 kilocycles.

3. Adjust the condensers on either side
of the coupling transformer between the first
detector and the intermediate frequency am-
plifier to give maximum reading on the out-
put meter.

4. Adjust the condenser on either side of
the coupling transformer between the inter-
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Model 124-1

mediate frequency amplifier and the second
detector tube to give maximum reading on
the output meter.

After these adjustments have been made
the intermediate frequency stages will be
properly aligned.
Alignment of Tuning Condensers

To align the oscillator, antenna coupling
circuit, and radio frequency stage, it is neces-
sary to have an oscillator which can be tuned
to 1400 kilocycles. If no oscillator is available,
the receiver may be tuned to a station of
known frequency within 50 kilocycles of 1400.

1. Connect the high side of the test oscilla-
tor through a 0.00025 mf condenser (or a
dummy antenna) to the antenna post on the
receiving set, and connect the low side to
chassis.

2. Tune the receiver to 1400 kilocycles.
3. Adjust the padding condensers on the

side of the units of the ganged condenser to
give maximum reading on the output meter.

After this has been done the receiver will
be properly aligned.

Voltage Limits
The voltages are to be measured with the

C7

RECT. FIL.

PLATE

121+

PLATE

SCREENS

STANDARD
"UV" SOCKET

(OuTS1 OE RACY.
OF CI-VASS IS )

F+

speakers connected, the tubes in place, and
a line voltage of 1171/2 volts (235 volts for
220 volt receivers). All voltages should be
measured with a high resistance voltmeter
(600 ohms or more per volt). The plate,
screen grid, and operating grid voltages are
measured from the elements named to cath-
ode.

Filament Voltages
All tubes but Rectifier
Rectifier tube

Plate Voltages
R. F. and I. F. Tubes
First Detector Tube
Oscillator Tube
Second Detector Tube
Output Tube
Rectifier

Screen Grid Voltages
R. F. and I. F. Tubes
First Detector Tube
Output Tubes

Grid Voltages
R. F. and I. F. Tubes
First Detector Tube
Oscillator Tube
Second Detector Tube
Output Tubes

GREEN WITH RED TRACER
OUTSIDE TRANS.LEAD

`YELLOW

2.2 to 2.5
4.6 to 5.0

245 to 285
130 to 150
80 to 100

120 to 140
230 to 270
330 to 390 (A.C.)

80 to 100
75 to 85

230 to 280

-3.0 to -3.4
-7.0 to -9.0
-10.0 to -12.0
-16.0 to -20.0
- 15.0 to -17.0

LARGE
SPEAKER

VOICE COIL
BLACK WITH RED TRACER

650 01 -IM
FIELD

SOLID RED
TRANS. CENTER TAP

5500 OHM
FIELD

SOLID SLACK

YELLOW
WITH MAC

TRACER

YELLOW
vOICECOiL

\'(ELLOW
SOLID GREEN INSIDE 'TRANS. LEAD

SMALL
SPEAI4 ER

STAN DAR°
.UV PLUG
(PINS VP)

TRANS.
1..101./NT CO
ON LARGE
SPEAKER

vvi-f-rf SLA CI4TRACER

Fig. 2-Diagram of Speaker Connections
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Models 129, 129-I, Circuit Model 131
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,v 003.4
411-t.m7065-953
W 16049
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:14E:
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110.0115'0.

75,951,-

3417:2

01.4 SPO3
Fa," 420017

/ISOOOZOOO

-76,14,1
455

'11455
3551

IN
431.0047
60,5-54, COO,

504500012
0,0
3.03/1-410e5s,

S

Specifications
Models 129 and 129-1 are six -tube super -

heterodynes for operation from A.C. electrical
circuits, differing only in that Model 129 is
adapted to the operation of a single speaker,
and Model 129-1 to the operation of dual
speakers. The tubes used are: a -24 type oscil-
lating first detector, a -58 type I.F. amplifier,
a -57 type second detector, two -42 type push-
pull output tubes, and a -80 type rectifier.

Voltage Limits
The following are the approximate voltages

which should be measured with the tubes in
place, speakers connected, and a line voltage
of 1171/2 (235 for 220 volt receivers).
Measure plate and screen grid voltages with
a high -resistance D.C. voltmeter (1000 ohms
per volt) from plate or screen grid tube con-
tact to emitter contact. Measure bias voltages

6057CCE
151,LE gA
110 v0e7 B

0e.
Do 102.

-80

O

0000501

061660

/29 ell,955/s egSsffm.
Wor/Na 127,7agl7/7

Circuit Diagram. Model 129

as shown in table. Use a low -range A.C. volt-
meter for filament or heater voltages.
Heater Or Filament Voltages

First Detector, I. F. Amplifier, and
Second Detector tubes 2.3 to 2.7

Output tubes 6.0 to 7.0
Rectifier tube 4.5 to 5.5

Plate Voltages
First Detector tube
I. F. Amplifier tube
Second Detector tu'ae
Output tubes
Rectifier tube

Screen Grid Voltages
First Detector and I. F. Amplifier

tubes
Second Detector tube
Output tubes

Operating Grid Voltages
First Detector tube (cathode to

chassis)
I. F. amplifier tube (cathode to

chassis)
Second Detector tube (across 6,000

ohm bias resistor)
Output tubes (cathode to chassis)

175 to 215
260 to 320
72 to 88

240 to 300
335 to 365

85 to 105
27 to 33

240 to 300

to 9

2.7 to 3.3

6.3 to 7.7
18 to 22
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CROSLEY "CHIEF" 12 -TUBE MODEL 132-1 I2 -TUBE SUPERHETERODYNE
(Dual reproducers, class B push -push A.F. power output fed by a class A push-pull driver stage, meter tuning, A.V.C.,

tone control, static control.)

The Crosley Chief, 12 -tube superheterodyne
console model radio receiving set, is the most
recent addition to the line. This receiver in-
corporates the model 132-1 chassis. Although
incorporating a large number of tubes, the
power line current consumption is held to a
minimum by use of the new tubes which con-
sume much less current than the older types.

Resistors R1A, RIB, 1.5 mess. (per section) ;
R2, 0.4-meg.; R3, 80,000 ohms; R4, 0.15-meg.:
R5, R6, 60,000 ohms; R7, 2,000 ohms; R8,
1. meg.; R9, 7,000 ohms; R10, 40 ohms; R11,
750 ohms; R12, R13, R24, 0.5-meg.; R-14, R23,
0.3-meg.; R15, 450 ohms; RI6, 3 megs.; R17,
30,000 ohms; R18, 20 ohms center -tapped; R19,
3,500 ohms; R20, 6,000 ohms; R21, 10,000
ohms ; R22, 5 mega.

Condensers Cl to C4, tuning units; C5 to
C8, I. F. trimmers; C9, C25, C26, .02-mf.;
C10, C11, C13, C14, C16, C30, C31,
C32, 0.1-mf. ; C17, C15, 4 mf.; C18, 150 mmf.;
C19, 100 mmf.; C20, C23, .006-mf.; C21, C22,
C28, 8 rd.; C24, .05-mf.; C27, .003-mf.; C29,
12 mf.

Tube Fil. Bias S. -G. Plate
Type Volts Volts Volts Volts
V1 2.4 0.5 60 200
V2 2.4 2.6 60 200
V3 2.4 13.5 - 170
V4 2.4 0.5 60 200
V5 2.4 8 165 220
V6 2.4 - - -
V7 5.6 23.5 220 200
V8 5.6 23.5 220 200
V9 5.6 28.5 - 405

VIO 5.6 28.5 - 405
V11 2.4 77.5 - 70
V12 2.5 - 415

BAND --1 -----T--
SELECTOR

211 1.5 C3al 58 1uL2

$

PILOT
LION

05C.

R19

Vt3

Y Y
C27T.

r'rWireTYPE
MANUAL

121.11 -RIB 4 VOLUME
coofram..

Y Y

.With a line potential of 117.5 V. the above
figures may be taken as average readings; for
"220 V." sets a line voltage of 235 is taken
as standard. Bias (unless otherwise stated),
screen -grid, and plate readings are taken be-
tween these tube contacts and the emitter;
bias for V3, V5, V7 to V11, cathode to chassis.

Late chasses of this model have a 1.400 -ohm
resistor shunted across the visual tuning meter.
Also, these later chimes may have two 1. meg.
resistors (total) in the manual volume control
circuit, connected from the moving arms to the
ground ends of R1A and R1B.

The tuning meter of this receiver has a
resistance of approximately 440 ohms and the
deflection is approximately 10 ma.

The A. F. output of V6 actuates tube VII
which, in turn, controls the bias on the am-
plifier tubes for A.V.C. operation. By manual
adjustment of R2 the degree of background
noise is controlled to suit individual prefer-
ence of sensitivity.

Note that the transformer secondary supply-
ing tubes V1, V2, VEI is bypassed by a dual -
section condenser, C30 -C31. Another unusual
circuit arrangement is the use of a double
choke coil arrangement comprising Chl-Ch2.
and field coils 1 and 2. The first two choke
coils are connected in the positive high -voltage
lead in the usual manner, while the second
two chokes, the field coils of the dynamic re-
producers, are connected as an "inductive volt-
age divider," one terminal of the two coils in
series being connected to the positive output
of the regular filter system, and the other
end being grounded to the chassis; the cen-
ter -tap of these field coils supplies voltage
to the screen -grids of VI, V2, V4, and to
the plate of V5.

C4

VISUAL
TUNING
METER

DIODE
I F.2 DET. 2 120
58 c8 56

fTc
C 7 C18

Y

A V C.
56

4R23
*AA

C23-,1

Cs. 't 04.11

The tone correction furnished by C25 -C26
applies equally to V9 and VIO, the center -tap
of these two condensers being grounded to
the chassis. If any portion of the tone con-
trol R3, C24, becomes grounded the A. F.
portion of the receiver will become inopera-
tive as the entire tone control operates at
the potential of the plates of V7, V8.

The manual volume control operates in the
input circuit of the push-pull driver stage,
V7 -V8. The two sections of this volume. con-
trol, R1A, MB, operate simultaneously as a
dual unit.

The first A.F. stage, V7, VS, is driven by a
so-called split -diode circuit furnishing A.F.
voltage from both the cathode and plate cir-
cuits, which are out of phase (in push-pull
relationship).

The input circuit of V1 is preceded by a
band -selector which must be carefully aligned
in order to maintain the required degree of
selectivity at all points in the tuning band.

The A.V.C. action is obtained through the
voltage drop across resistor R4. There is an
initial current flowing through this unit and
the 5 meg. grid leak, R22, furnishing a normal
bias for the R.F. and I.F. stages. The A.V.C.
tube V11 is delayed by means of a positive
potential on the cathode of about 60 V. When
an R.F. signal of sufficient intensity is applied
to make this A.V.C. tube (D.C. amplifier)
draw plate current, its plate current also flows
through R4 and furnishes an additional A.V.C.
bias.

The "static" control is also connected to
change the current flowing through R4, thus
changing the initial bias on the controlled
tubes, so that the overall sensitivity of the set
is reduced.

MANUAL
C30

STATIC
CONTROL

PUSS -PULL
A. F.1
421

TONE PUSH -PUSH
'CONTROL A .F. 2

C24
,46... C25

-, i
/ VOICE

COIL

Cat C32

YZ Z

3A. FUSE

0600 0 00001

110 V.
A C

SW.

N21.

VOICE
COIL'
N22

I.F.= 181.5 K.C.
SW. AND R3 ARE GANGED.

SLACK

FIELD
_COIL

52 1

FIELD
COIL
px.2

Schematic circuit of the Crosley "Chief" model 132-I, 12 -tube superheterodyne. Note the unusual arrangement of the circuits of V7 -V8, and also VII.
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Model 133
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Specifications
Model 133 is a seven -tube superheterodyne

for operation from A.C. electric circuits. It em-
ploys the following tubes: a -35 type R.F.
tube, a -24 type first detector, a -27 type os-
cillator, a -35 type I.F. tube, a -27 type second
detector, a -47 type output tube, and a -80
type rectifier.

Voltage Limits
The following are the approximate voltages

which should be measured with the tubes in
place, speaker connected, and a line voltage
of 117%2 (235 for 220 volt receivers).
Measure plate and screen grid voltages with
a high -resistance D.C. voltmeter (1 000 ohm
per volt) from plate or screen grid tube con-
tact to emitter contact. Measure bias voltages

-4

,Ipeo Q.,

framirin
Cocrcze,--C
Z5 Crete' @)
eta VOLT

Io

-80

602120,

8

-leono,

L.!!

/32 cmissArnssemoLY
kY/Awic .D/R6,e..9/77

Circuit Diagram, Model 133

from cathode to chassis. Use a low -range A.C.
voltmeter for filament or heater voltages.

Heater Or Filament Voltages
All tubes but Rectifier
Rectifier tube

Plate Voltages
R. F., First Detector, and I. F.

tubes
Oscillator tube
Second Detector tube
Output tube
Rectifier tube

Screen Grid Voltages
R. F., First Detector, and I. F.

tubes
Output tube

Bias Voltages
R. F. and I. F. tubes
First Detector tube
Oscillator tube
Second Detector tube
Output tube

2.3 to 2.7
4.4 to 5.4

265 to 325
80 to 100

125 to 155
230 to 280

395 Volts A 0

80 to 100
250 to 310

2.7 to 3.3
6 to 7

11 to 13
14 to 18
16 to 20
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Models 134, 134-1

Specifications
Models 134 and 134-1 are both eight -tube

chasses for operation from A.C. electrical cir-
cuits. They employ similar superheterodyne
circuits, the essential differences being due to
the fact that Model 134 is used with a single
speaker and Model 134-1 with dual speakers.
Both employ a -35 or -51 type first detector
tube, a -27 type oscillator tube, a -35 or -51
type first I.F. amplifier tube, a -24 type second
I.F. amplifier tube, a -27 type second detector
and automatic volume control tube, a -27 type
first A.F. amplifier tube, a -47 type output
tube, and a -80 type rectifier tube.

60 CYCL
25 cyczE e

520 vac, -

0/34 CNAWS/S "14/.40.

.41,/e_ge_./fP7

Circuit Diagram, Model 134

Voltage Limits
The following are the approximate voltages

which should be measured with the tubes in
place, speakers connected, and a line voltage
of 1171/2 (225 for 220 volt receivers).
Measure plate and screen grid voltages with a
high -resistance D.C. voltmeter (1000 ohms
per volt) from plate or screen grid tube con-
tact to emitter contact. Measure bias voltages
from cathode contact to chassis. Use a low -
range A.C. voltmeter for filament or heater
voltages.
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Models 134, 134-1

Model 134

.104,/ engsszo
MR/rea ZklageAelf

Circuit Diagram, Model 134-1

Model 134-1

Heater Or Filament Voltages
All tubes but Rectifier
Rectifier tube

2.3 to 2.7
4.5 to 5.5

Heater Or Filament Voltages
All tubes but Rectifier
Rectifier tube

2.3 to 2.7
4.5 to 5.5

Plate Voltages
First Detector and I. F. Amplifier

tubes
Oscillator tube
First A. F. tube
Output tube
Rectifier tube

260 to 310
77 to 93
50 to 60

240 to 290
350 to 410

Plate Voltages
First Detector and First I. F.

tubes
Oscillator tube
Second I. F. Amplifier tube
First A. F. Amplifier tube
Output Tube
Rectifier tube (measured from each

plate to chassis)

240 to 290
77 to 93

326 to 375
125 to 155
230 to 280

340 to 400Screen Grid Voltages
First Detector and I. F. Amplifier

tubes
Output tube

77 to 93
260 to 310

Screen Grid Voltages
First Detector and I. F. tubes
Output Tube

77 to 93
245 to 296

Bias Voltages Bias Voltages
Oscillator tube 11 to 13 Oscillator tube 12 to 14
First Detector and First I. F. First Detector and First I. F.

Amplifier tubes 0 Amplifier tubes 0Second I. F. tube 0.4 to 0.6 Second I. F. tube 0.5 to 0.7First A. F. Amplifier tube 4 to 6 First A. F. tube /1 to 13Output tube 17.5 to 21.5 Output Tube 14 to 18
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Model i35

24 -35

057
O

ar.44 4,07.0 (0.
2 WA., C Co&

ata Zattra 20a
t5 /75 ra.nlasouaer

414 .10 722.7a2792.61.11914150f
t $1142/4 7000
6 al 1 57 0045

CAMS
N

40-

1
.40

a 431 ./Aa7,410.44
ateS ma/

4 IF "Ittotor
0551i 2..r54 .453 4010005

4 *5 .000429.01VPII

2.5V Pakt,fae_.
/00 2EP

./rall 00,444,4
60000 n

31 loaalk721110II mu, ave. raaaal
K 10572 hat.)

25551 4040005
26 (2564f $1.4&,.

5541 40ao
245/0 ...Val fora.

514 573 4100 a.
3. 0164 itna SOUPIS

54002 ortra IV
30 554.00-2 0,1,are Maws

tlal eV Paw a.,
g7-2.7.100 -.24 Jeerer

I2115,25tal -50-
 K 55-251VO -1Z,7CaIlar

f 5(45000
342:12

r91-,544 Z., awaaaaar
4! peSSZI

7417 (0-, -
4.1 149/ Con.<
04 .5505 70.19

(6_

-4

ca

II.
.60 CYCLE

15 CYCLE q0
ZEO VOLT 11

Specifications
Model 1 35 is a five tube superheterodyne

for operation from A.C. electric circuits. It
employs the following tubes: a -24 type oscil-
lating first detector, a -35 or -51 type I.F. am-
plifier, a -24 type second detector, a 147 out-
put pentode, and an -80 type rectifier.

Voltage Limits
The following are the approximate voltages

which should be measured with tubes in place,
speaker connected, and a line voltage of
1171/2 (235 for 220 volt receivers). Measure
plate and screen grid voltages with a high -
resistance D.C. voltmeter ( 1 000 ohms per
volt) from plate or screen grid tube contact
to emitter contact. Measure bias voltages from

/5.5-Caawsze-asserz4,F. 10

W/RENG-0,40.6..4,77

Circuit Diagram, Model 135

cathode to chassis. Use a low -range A.C. volt-
meter for filament or heater. voltages.

Heater Or Filament Voltages
All tubes but Rectifier
Rectifier tube

Plate Voltages
First Detector and I. F. tubes
Second Detector tube
Output tube
Rectifier tube

Screen Grid Voltages
First Detector and T. F. tubes
Second Detector tube
Output tube

Bias Voltages
First Detector tube
I. F. tube
Second Detector tube
Output tube

2.2 to 2.8
4.4 to 5:4

250 to 290
40 to 60

220 to 270
350 to 400

70 to 90
20 to 35

225 to 275

6 to 9
2.7 to 3.5
4 to 6
16 to 21
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Specifications
Model 136-1 is a ten tube superheterodyne for op-

eration from A. C. electric circuits. Five sets of coils
give the following frequency ranges: 550 to 1500 KC,
1500 to 3500 KC, 3500 to 6500 KC, 6500 to 12000 KC,
and 12000 to 20000 KC. The intermediate frequency
used is 456 KC.

Tubes And Voltage Limits
The following are the voltages measured with the

receiver in operating condition, but with no signal to
the antenna circuit. Use a high resistance D. C. volt -

Tube Position

- 56 Oscillator
- 58 1st Detector
-58 1st I. F. Amplifier
- 58 2nd I. F. Amplifier
- 56 Diode Detector
-56 Push Pull A. F. Amplifier
-56 Push Pull A. F. Amplifier
-42 Output
-42 Output
-80 Rectifier

L .98

15 152533511

5-9 Then Been+ 18
4-25 Sw7c4 /9
Pe230Lt5T. Cm. 41 to

04. 41 31

Patstitc5.1.61 22
occa.. Ng, oz 23
ArtfILIrT C124.3 24
osca. C44 3 IS
P925zt2cree44 26
04,4 Col .4 21
IelS1/240
346 443 CI WO Sit
Ito.... eras 74
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Model 136-I
meter (1000 ohms per volt, or more) for all but fila-
ment voltages. In measuring filament or heater
voltages use a low range A. C. meter. The voltage
limits axe + or - 10% of values given in the follow-
ng table.

Line VcRage-117.5 volts (235 for 220 volt receivers).
Plate voltage measured from plate contact 'to

cathode contact.
Suppressor grid voltage measured from suppressor

grid contact to cathode contact.
Dias voltage measured from cathode contact to

chassis.

Screen
Grid

135
135
2'70
270
370

3 4525947
30 4.-14501
4 044104

4115f-56591
ieg 6557

.55 414658.3
6 41.26561

44 646584
413 49

24049
1541455

Voltages
Supp.
Grid

10.0
2.5
4.0

0
7:0
7.0

20.0

2.5
2.5
2.5
2.5
2.5
2.5
2.5
6.3
6.3
4.8
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Model 137
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Specifications
ModelModel 137 is a four -tube superheterodyne

for operation from A.C. electric circuits. The
tubes employed are as follows: a -24 type
oscillating first detector, a -35 or -51 type I.F.
amplifier, a -47 type second detector and out-
put tube, and an -80 type rectifier.

Voltage Limits
The following are the approximate voltages

which should be measured with the tubes in
place, speaker connected, and a line voltage
of 117V2 (235 for 220 volt receivers). Meas-
ure plate and screen grid voltages with a high -
resistance D.C. voltmeter (1 000 ohms per
volt) from plate or screen grid tube contact
to emitter contact. Measure bias voltages from

7

(al all aarea
903131.e
33 acze'
tte icr

./31173453,5 17.333/003,

P/347/13 D/A:WA,/

Circuit Diagram, Model 137

cathode to chassis. Use a low -range A.C. volt-
meter for filament or heater voltages.

Heater Or Filament Voltages
All tubes but Rectifier
Rectifier tube

Plate Voltages
First Detector and I. F. tubes
Second Detector tube
Rectifier tube

Screen Grid Voltages
First Detector and I. F. tubes
Second Detector tube

Bias Voltages
First Detector tube
I. F. tube
Second Detector tube (with no

signal)

2.2 to 2.6
4.4 to 5.2

220 to 260
210 to 250
380 to 430

90 to 110
220 to 260

8 to 10
2.7 to 3.3

25 to 30
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Specifications
Model 141 is a five -tube superheterodyne

for operation from A.C. electric circuits. It
employs the following tubes: a -24 type oscil-
lating first detector, a -58 type I.F. amplifier,
a -57 type second detector, a -47 type output
tube, and a -80 type rectifier.

Voltage Limits
The following are the approximate voltages

which should be measured with the tubes in
place, speaker connected, and a line voltage
of 1171/2 (235 for 220 volt receivers), Meas-
ure plate and screw grid voltages with a high -
resistance D.C. voltmeter (1000 ohms per
volt) from plate or screen grid tube contact
lo emitter contact. Measure bias voltages from

1140ersU
25 C,64,1
?20

X0000
'3005.

/4/ 57/14567$ AssPolY

1/40144 0/44,S9,1

Circuit Diagram, Model 141

cathode to chassis. Use a low -range A.C. volt-
meter for filament or heater voltages.

Heater Or Filament Voltages
All tubes but Rectifier
Rectifier tube

Plate Voltages
First Detector and I. F. tubes
Second Detector tube
Output tube
Rectifier tube

Screen Grid Voltages
First Detector and I. F. tithes
Second Detector tube
Output tube

Bias Voltages
First Detector tube
I. F. tube
Second Detector tube
Output tube

2.2 to 2.6
4.3 to 5.3

230 to 270
30 to 50

230 to 260
340 to 380

90 to 110
30 to 50

235 to 265

8 to 10
3.1 to 3.9
9 to 12

16 to 21
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Models 146 and 146-1
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Specifications 

Models 146 and 146-1 are nine tube super

heterodynes for operation from A. C. electric 

circuits. Model 146 uses a single speaker 

and Model 146-1 uses two speakers. The 

intermediate frequency used in both models is 

I 8 I. 5 kilocycles. 

Tubes and V olta.ge Limits 

The following are the voltages measured 

with the receiver in operating condition but 

with no signal to the antenna circuit. Use a 

high resistance D. C. voltmeter ( I 000 ohms 

per volt, or more) for all but filament voltages. 

In measuring filament or heater voltages use 

a low range A. C. meter. The voltage limits 

are + or - I 0% of values given in the follow

ing table. 

Line voltage I I 7 Yz volts (2 35 for 220 

volt receivers). 

Plate voltage measured from plate contact 

to cathode contact. 

Screen grid voltage measured from screen 

grid contact to cathode contact. 

Suppressor grid voltage measured from 

suppressor grid contact to cathode contact. 

Bias voltage measured from cathode contact 

to chassis, except in cases noted. 

Model 146 

Tube Position Voltages 
Plate Screen Supp. Bias FiL 

Grid Grid 

-58 R. F. Amplifier 195 62 0 2.5* 2.5 

-57 osc. Detector 195 132 0 9.0 2.5 

-58 1st I. F. Amplifier 200 62 0 2.0* 2.5 

-58 2nd I. F. Amp. and Diode 0 105 200 5.0 2.5 

-56 A. V. C. 60 70.0 2.5 
-89 A. F. Amplliier 180 200 0 20.0 6.0 

-46 Class B Output 350 0 2.5 

-46 Cla.ss B Output 350 0 2.5 

-82 Rectifier 380 2.5 

• Measured across cathode resistors of each tube. 

Model 146-1 

Tube Position Voltages 
Grid Grid 

Plate Screen Supp, Bias FU. 

-58 R. F. Amplifier 310 130 0 4.5 2.5 

-57 osc. Detector 290 130 0 6.0 2.5 

-58 1st I. F. Amplifier 310 130 0 4.5 2.5 

-58 2nd I. F. Amp. 310 130 0 6.0 2.5 

-56 Diode Detector and A. V. 0. 80 2.0 

-89 A. F. Amp11fier 250 255 28.0 6,0 
-46 Class B Output 365 0 2.5 
-46 Cla6s B Output 365 0 2.5 

-82 Rectifier 380 2.5 
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Model
Specifications

Model 147 is a four tube tuned radio fre-
quency receiver designed for operation from
110 volt, 25 or 60 cycle A. C. and 110 volt
D. C. electric circuits.

Tubes And Voltage Limits
The following are the voltage limits meas-

ured with the receiver in operating condition,
but with no signal to the antenna circuit. Use
a high resistance D. C. voltmeter (1000 ohms

147
per volt, or more) for all voltages but fila-
ments on A. C. operation. For heater or fila-
ment voltages on A. C. use a low range A. C.
meter.

Line voltage -117.5 volts.
Plate voltage measured from plate contact

to cathode contact.
Screen grid voltage measured from screen

grid contact to cathode contact.
Bias voltage measured from cathode to neg-

ative of "B" supply.
Tube Position

Plate
Voltages with A. C. Power Supply

Screen
Grid

Voltages
Supp. Bias FiL
Grid

-39 R. F. Amplifier
-36 Detector
-38 Output
-37 Rectifier

Voltages with D. C.
-39 R. F. Amplifier
-36 Detector
-38 Output
-37 Rectifier

Power Supply

104
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Model 148
Specifications

Model 148 is a five tube superheterodyne
for operation from A. C. electric circuits. The
intermediate frequency used is 456 kilocycles.

Tubes And Voltage Limits
The following are the voltages measured

with the receiver in operating condition but
with no signal to the antenna circuit. Use a
high resistance D. C. voltmeter (1000 ohms
per volt or more) for all but filament voltages.
In measuring filament or heater voltages use a
low range A. C. meter. The voltage limits are

+ or -- 10% of values given in the following
table.

Line voltage 1171/2 volts (235 for 220 volt
receivers).

Plate voltage measured from plate contact
to cathode contact.

Screen grid voltage measured from screen
grid contact to cathode contact.

Suppressor grid voltage measured from sup-
pressor grid contact to cathode contact.

Bias voltage measured from cathode con-
tact to chassis, except as noted.

Tube Position
Plate Screen

Grid

Voltages
Supp. Bias Fil.
Grid

-58 Osc. Detector
-58 I. F. Amplifier
-57 Detector
-42 Output
-80 Rectifier

230 110 33 2.7* 2.5
255 140 0 3.0 2.5
180 40 0 5.8 2.5
240 255 0 17.0 7.0
330 4.8

4.Aexoss 275 ohm resistor in cathode circuit.

21474 17141,14 Calk

mr7
4

KlY7
-r-Too Fir=if FR 7 4. 7 14 12CAT

076 la-MaTTImrrsirrtur

C.a.
C...442

At.20p Dr -C-
'T''' 00 .ruie,

2044 4 1.11 qi1 A,

2.1 sifl 4Lz4V414411,
79 0. 7 1S141%.;:r1 0

2 2 / AIin- al
1 oi,_-aa-... Eau . 14

000.4. i r .

r,,....1.i.,: ja.sestm
21171 i etrlifil.1 r., .

7 3 4 .1 0. eil-M.
4 NM C4011

J NI.Beira
-,..

.toedA6 emus.
ail s MM. R t.M.

071121 Gongs
2 70

7
221Z

22.274.14

FO CoMo

- &coca"'
Aar

L-.1;

CJ 4
crirr75-471.11.:
42
4.

45
46

40

31

O

39

A

34

63 79
48 44 S O

49

SI
52

34

GS

66 82

RECORD OF CHANGES
A DOLL Coal alters., HILLS.. T.3R.i4wtea94wa

A' 54
trtm 4% loess s

69
70

49

SS 71 87
56
57

OS
73

90
75

GO 76
93

TNE CROSLEY RADIO CORPORATION. CINCINNATI. OHIO

82 94



Specifications
Model 150 is a six tube superheterodyne for

operation from A. C. electric circuits. The in-
termediate frequency used is 181.5 kilocycles.

Tubes And Voltage Limits
The following are the voltages measured

with the receiver in operating condition but
with no signal to the antenna circuit. Use a
high resistance D. C. voltmeter (1000 ohms
per volt or more) for all but the filament volt-
ages. In measuring filament or heater voltages
use a low range A. C. meter. The voltage

Tube Position

-58 R. F. Amplifier
-57 Oscillating detector
-58 I. F. Amplifier
-55 Detector
-42 Output
-80 Rectifier
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Model 15o
limits are + or - 10 % of the values given in
the following table.

Line voltage 1171/2 volts (235 for 220 volt
receivers).

Plate voltage measured from plate contact
to cathode contact.

Screen grid voltage measured from screen
grid contact to cathode contact.

Suppressor grid voltage measured from sup-
pressor grid contact to cathode contact.

Bias voltage measured from cathode con-
tact to chassis.

Screen
Grid

260
240
2'75

95
255
360

Voltages
Supp. Bias
Grid

2.5
5.0
2.5

23.0
22.0

2.5
2.5
2.5
2.5
6.3
5.0
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Model
Specifications

Model 154 is a midget four tube superheter-
odyne designed for operation from A. C. elec-
tric circuits. The intermediate frequency used
is 456 KC. In addition to the combination
volume control -switch and the tuning control,
there is a regeneration control, a short fibre rod
with a screw driver slot, located at the rear of
the chassis. This should be adjusted for the
most sensitive operation without oscillation in
the receiver.

Tubes and Voltage Limits
The tubes and their functions and voltages

are shown in the following chart. All tube

154
voltages are to be measured with the set in
operating condition, but with no signal to the
antenna circuit. Use a high resistance D. C.
voltmeter (1000 ohms per volt or more) for
measuring all but filament voltages. Measure
filament voltages with a low range A. C. meter.
The voltage limits are + or - 10 70 of values
given in the following table.

Line voltage -117.5 volts (235 for 220
volt receivers).

All voltages, except filament, measured
from tube contact to chassis.

Filament voltages measured between fila-
ment contacts.

Tube Position Plate
Voltages

Screen Cathode
Grid

Control
Grid

Fil.

-58 Oscillator modulator 200 100 16 -14 2.5
-57 2nd Detector 25 20 0 0 2.5
-42 Output 130 200 12 0 6.3
-80 Rectifier 310 5.0
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CROSLEY RADIO CORP.

Model I 55

Specifications
Model 155 is a four tube superheterodyne

designed for operation from D. C. electric cir-
cuits. The intermediate frequency used is 456
KC.

Tubes And Voltage Limits
The following are the voltages measured

with the receiver in operating condition, but
with no signal to the antenna circuit. Use a
high resistance D. C. voltmeter (1 000 ohms

per volt, or more) for all voltages. The voltage
limits are + or - 10% of values given in the
following table.

Line voltage -1 17.5 volts.
Plate voltage measured from plate contact

to cathode contact.
Screen grid voltage measured from, screen

grid contact to cathode contact.
Bias voltage measured from grid contact or

negative of D. C. supply to cathode contact.

Tube Position
Plate

Voltages
Screen Bias FiL
Grid

-36 Oscillating Detector 90 50 5.0 63
-39 I. F. Amplifier 96 96 3.6 6.3
-37 2nd Detector 82 9.5 6.3
-48 Output 65 80 15.0 30.0

4055.1

.00fi

46
47

49
SO

51

53

SS

56
67

63
64
65
66
67
66
69
70
71
73
73
74
76

85
86
87
88
SO
96
91
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Specifications

Model 156 is a five tube battery superhetero-
dyne designed for operation from a 2 volt "A"
battery, three 45 volt "B" batteries, and a 221/2

battery. The intermediate frequency used
is 456 KC.

Tubes And Voltage Limits
The following are the voltages measured

with the receiver in operating condition, but
with no signal to the antenna circuit. Use a
high resistance D. C. voltmeter (1000 ohm

CROSLEY RADIO CORP.

Model 156
per volt, or more) for all voltages. The voltage
limits are + or - 10 % of values given in the
following table.

Battery voltage should be that specified
above.

Plate voltage measured from plate contact
to filament contact, except as specified.

Screen grid voltage measured from screen
grid contact to filament contact.

Bias voltage measured from grid contact to
negative filament contact.

Tube Position
Plate

-34 1st Detector
-30 Oscillator
-34 I. F. Amplifier
-32 2nd Detector
-33 Output

135
22.5

135
135*
135

* Measured to battery side of 300,000 ohm Plate Resistor.

GROuS %
Art,r Obt,__C
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t

A
2
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SI

-c

22

Voltages
Screen
Grid

Bias PU.

67.5 4.0 2.0
0 2.0

67.5 4.0 2.0
22.5 0 2.0

135 2.0
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CROSLEY RADIO CORP.

Model 157
Specifications limits are + or - 10% of values given in the follow -

Model 157 is a ten tube superheterodyne for oper- ng table.
ation from A. C. electric Circuits. The intermediate Line voltage -117.5 volts (235 for 220 volt receivers).
frequency used is 181.5 kilocycles. Plate voltage measured from plate contact to

Tubes And Voltage Limits cathode contact.

The following are the voltages measured with the Soreen grid voltage measured from screen grid con -
receiver in operating condition but with no signal to tact to cathode contact.
the antenna circuit. Use a high resistance D. C. volt- Suppressor grid voltage measured from suppressor
meter (1000 ohms per volt, or more) for all but flla- grid contact to cathode contact.
merit voltages. in measuring filament or heater Bias voltage measured from cathode contact to
voltages use a 110w range A. C. meter. The voltage chassis

Tube Position Voltages
Plate Screen ,SuPlx Bias Fil.

Grid Grid

-58 R. F. Amplifier 240 1.10 0 0 2.5
-57 '1st Detector 240 110 0 6.0 2.5
-56 Oscillator 110 20.0 2.5
-58 I. F. Amplifier 240 110 0 2.S 2.5
-56 Detector 0 2.5
-56 AVC Rectifier 0 2.5
-56 A. F. Amplifier 40 2.0 2.5
-42 Parallel Output 250 260 17.5 6.31
-42 Parallel Output 250 260 17.5 63
-80 Rectifier 350 4.8

2
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CROSLEY RADIO CORP.

Model 158
Specifications

Model 158 is a seven tube superheterodyne
designed for operation from A. C. electric cir-
cuits. The intermediate frequency used is 181.5
KC.

Tubes And Voltage Limits
The following are the voltages measured

with the receiver in operating condition, but
with no signal to the antenna circuit. Use a
high resistance D. C. Voltmeter (1000 ohms
per volt, or more) for all but filament voltages.
In measuring filament or heater voltages use

a low range A. C. meter. The voltage limits
are + or - 10% of values given in the follow-
ing table.

Line voltage -117.5 (235 for 220 volt re-
ceivers).

Plate voltage measured from plate contact
to cathode contact.

Screen grid voltage measured from screen
grid contact to cathode contact.

Suppressor grid voltage measured froth sup-
pressor grid contact to cathode contact.

Bias voltage measured from cathode con-
tact to chassis.

Tube Position
Plate Screen

Grid

Voltages
SuPP6
Grid

Bias Fil.

-58 R. F. Amplifier 2'70 85 0 2.5
-57 Oscillating Detector 270 80 0 6.0 2.6
-58 I. P. Amplifier 275 80 0 4.0 2.5
-56 Detector 0 2.5
-56 A. F. Amplifier 40 11.6 2.5
-42 Output 245 250 22.0 6.3
-80 Rectifier 350 4.8
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Tube Position Plate
Voltages

Screen Cathode
Grid

FiL

-58 R. F. Amplifier
-58 1st Detector
-58 I. F. Amplifier
-5R Aperiodic I. F. Amplifier
-56 Oscillator
-56 AVC diode
-56 QAVC Tube
-56 2nd Detector
-56 A. F. Amplifier
-60t Output (Class A Pentode)
-59t Output (Class A Pentode)
-80 Redtifier

120 4 2.5
120 9 2.5
111.5 4 2.5
116 4 2.5

22 2.5
17 2.5

0-20' 2.5
0 2.5

120 2.5
260 17 2.5
260 17 2.5

4.8

* Voltage dependent on position of "Q" control.
t May be 2A5 tubes.

Specifications

Model 160 is a twelve tube superheterodyne for operation from A.C. electric
circuits. The intermediate frequency used is 181.5 KC.

Line voltage -- 117.5 volts (235 for 220 volt receivers).

All voltages, except filament, measured from tube contact to chassis. Fila-
ment voltages measured between heater contacts.
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CROSLEY RADIO CORP.

Model 163
Specifications

Model 163 is a five tube superheterodyne
designed to operate on 100 to 130 volts, D. C.
or any frequency A. C., electric circuits. The
intermediate frequency is 456 KC.

Tubes and Voltage Limits
The following chart gives the tubes, their

functions, and voltages measured with the re-
ceiver in operating condition but with no signal
to the antenna circuit. Use a high resistance
D. C. voltmeter (1000 ohms per volt or

more) for all but filament voltages on A. C
operation. For A. C. filament voltages on
A. C. operation use a low range A. C. meter.
The voltage limits are + or - 10 of the
values given.

Line voltage-I 1 7.5 volts D. C. or A. C.
All voltages measured from tube contact to

negative line, except filament.
Filament voltages measured between fila-

ment contacts.

Tube Position Plate
Voltages for A. C. Operation'

Screen Cathode Supp.
Grid Grid

Fil.

-78 Oscillator modulator
-78 I. F. Amplifier
-77 2nd Detector
-38 Output
12Z3 Rectifier

105
105

5
102
117.5AC

105 2.5 20 6.3
105 3.0 3.0 6.3

5 4.0 4.0 6.3
105 8.0 8.0 6.3

120 12.6

*Voltages with D. C. operation are about 10% lower than those with A. C. operation.
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1740

Part No.

EMERSON RADIO & PHONOGRAPH CORP.

58

4(.7
56 OSe. .00025,66.

58

2.

Model B -AC -10
Model B-10 Chassis

Description

4,-7
.00525,6d

I

5614/

(C-25

List Price

ET -10 Antenna Coil $ .50 each
ET -11 R. F. Coil .50

ET -12 Oscillator Coil .55

ET -13 R. F. Chokes .20

ET -14 Power Transformer 5.25
ET -15 Power Choke 1.80
ET -16 Audio Transformer 1.85

ET -17 I. F. Transformer 1.15

ER -17 Volume Control .85

ER -18 Tone Control .60
ER -24 Noise Control .55

Any Carbon Resistor (specify value)
(See diagram for Part No.) .15 "

ER -23 Tapped Resistor .55 "
EC -16 Variable Condenser 2.50 "
EC -17 12 mfd. Electrolytic Condenser .90 "
EC -25 Dual Electrolytic Condenser 1.25 "
EC -18 I mfd. &. I mfd. Condensers in can .70 "

Any size Tubular Condenser or Mica
Condenser (See diagram for Part No.) .15
Any Socket (specify tube number) .10

ES -I5 Dual Speakers 10.80 pair
ED -4 S h ado wgraph 1.65 eacl
ES -16 On -Off Switch .40 "
ED -3 Frequency Calibrated Tuning Dial 1.05

it

66

tt

PR'
67-'6

.1,4te (C-li
fC-23

57 WAV 46

J"Aftwhfm

ITAG 41

- AC t

CD 031
NU.

i

.

.4

-awil
,allim 0 2n*

peg. I I I

Minor Reasons For Failure Of
Receiver To Function

1. Defective Tubes
2. Screen Grid Caps Off Tubes
3. Volume Control not fully on
4. Speaker Plug not in socket
5. Aerial disconnected
6. Poor Aerial
7. Fuse burnt out
8. Noise Control set too far

counter -clockwise.

Voltage Readings
Plate

58-R. F. .230-250

58-Det. 230-250

Chassis To

Cathode

55 -Duo -diode triode 75-90

46 -Driver 230-250

46

46
Amplifiers _310-330

Line Voltage -117

3-5

5-7

5-7

3-5

40-50

30-35
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EMERSON RADIO & PHONOGRAPH CORP.

c-

ss

C-7 C-3

Al

73

At1

R.1
WvW,M,

04

KZ T TO S TM 50 LB

T-1 Ant. Coil 25W. Ohm w R-0 101. Ohm 1 9 C-5 c).one M.P.
T-2 R, F. Coil R-4 250N. Ohm 1/2 R-9 500N. Ohm 1/21 C-4 0.01 M. F.
T-3 Choke - 20 Hen. R-5 5011. Ohm 1/2 1 R-10 750K. Ohm 312.1 C-5 0.05 K. F.
R..1 Volume Control

i62 530 Ohm. - 50 W.
R-6

a-4
50 Ohm 11
bpl. OM 1.1 0-2

5.Geag Cond.
Dual 1 R.F.

0-6 0.1 N. F. ,

C..7 0.00025 M.P.
5-4 Speaker

Model D. C.-4

Maraca'
QUA- 31 te

IV -AV 04/7i AC

Away ort 10t. __

SERVICE PRICE LIST W-1 D. C. Cord Assembly 61/2 ft. long .20

L-2 Pilot Light Globe .5 Amp. - 3.2 Volt. .15

K-1 Control Knob .15
Part No. Description List Price Cabinet (Specify Serial No. of Set) 2.50
T-1 Antenna Coil $ .55 Shipping Carton - Complete .25
T-2 R. F. Coil 1.05 Voltage Readings:
T-3 Choke -20 Hen. 1.00

R-1

R-2

Volume Control

330 Ohm -30 Watt Resistor
.90

.60

Voltages should be measured with the volume control all the
way on, using a 250 -volt D. C. voltmeter, with the resistance of
1,000 ohms per volt.1/2 Watt and 1 Watt Resistors .15

C-1 Three -Gang Condenser 2.55
Approximate Voltages

C-2 Dual 1 Mfd. Condenser 1.05
Plate Screen Cathode

C-7 .00025 Mfd. Molded Mica Cond .15
Any Size Tubular Condenser - .15 333 Pentode Tube to Chassis 105 110 none

S-1 No. 339 Socket 10 339 R. F. Tubes to Chassis 110 80 3

S-2 No. 336 Socket 10
336 Detector Tube 50 20 5

S-3 No. 333 Socket .10

S-4 Dynamic Speaker 4.50 The bias on the pentode is obtained by reading from pentode
D-1 Disc Dial with Set Screws.. .25 filament to Chassis and should be about 9 volts.
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c

EMERSON RADIO & PHONOGRAPH CORP.

T-7

R-15

`58

R- 7 R-12
--1\i'VVO-vVvVvVv\i

C-6

L-2

C-7

I

R-5

57

C -

R -4

C-4

II

`47

NINIVVV,

0

5-9

1 1 R-4

T C-10
R14

7-?

1'9Ta

R-4
R -J

KEY to SYneoLs
Amrtrism Co..t R-7 3011 osm 1 W C- 4
R F Co. Rio- 730110ism kw C-6
Pow(14 TRAM s R-12- 2511 Otili 1 W C-7
250M 0 HP1 kW R-14- 1.51114 Orin c -so
50(1 own W R-15 - VoL. Cis

0.01 Miro.
0.1 tiro.
0.00615 rip 17
4 Mr o.
0.005 Mr o.

C-12 0.01 Plso
al+ Z Ci "NI V. 4.
3-9 .firsA.t
L. 0160T LAMP

SERVICE PRICE LIST
Part No. Description. List Price

T-7 Antenna Coil $ .36

T-8 R. F. Coil .54

T-9 Power Transformer 2.00

R-15 Volume Control .75

Any 1/2 or 1 Watt Resistor .15
(Refer to Diagram)

C-14 Two -Gang Condenser 1.50

C-10 4 mfd. Dry Electrolytic Cond .50

Any Size Tubular Condenser
No. (Refer to Diagram) .... .10

C-7 .00025 Molded Mica Condenser .10

S-9 Dynamic Speaker 4.50

Any Socket - Specify Tube Nv
on Socket and Set Serial Nu .10

D-2 Disc Dial with Set Screws .... .20

K-1 Control Knob - .10

L -AC -4

B-2 Pilot Light Assembly .10 "

L-2 Pilot Light .15 "

Voltage Readings:

Readings should be taken with volume control all the way
on and tuning control set for high wave length stations. Use
a 250 volt D. C. meter having a resistance of 1,000 ohms per
volt.

Plate Screen Cathode

347 Tube-ground to 215 237 none
58 Tube-ground to 237 92 2
57 Tube-ground to 115 92 4.5

Line Voltage 119

The bias on the pentode cannot be read on the volt meter.
These readings are approximate and will vary slightly with

sets, tubes, etc
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EMERSON RADIO & PHONOGRAPH CORP.

\/

o
J_

R-15 R-7 R-12

II-
--=1= C-6

1-2

R-5 C- 6

TC12

5- 9

1 R-
-10 c-io

R14

KEY lo SYMBoa.s

Mrtroot COL R7 30M 01401 1v4
T-4 RF - 7.50110%m 1"
7 9 R....ta Trap) R -it - ZS ri Own 1 w
R-4 250M OHM 1w R-14- Met 0%14 1w
R-5 50m OM1 VV R-15 - VOL ce, o

C-4 00/ r,.°
C-6 0.1r1O

7 0. ooca5 rico
C-10 4 Mr o
E-11 0.005 Piro

C-12

(j-1.+
S-9
L -C

0.03 MF 0
2 I% 044 VA 11.

Sr.,,,' ca
QOr LAMP

SERVICE PRICE LIST

Part No. Description List Price

T-4 Antenna Coil $ .50
T-5 R. F. Coils .50

T-6 Power Transformer 2.00

R-11 Volume Control .75

Any Carbon Resistor
Refer to Diagram) .15

C-8 3 Gang Variable Condenser... 2.25
C-9 8 mfd. Dry Electrolytic Cond .75

C-10 4 mfd. Dry Electrolytic Cond

Any size Tubular Condenser
No. Refer to Diagram)

C-7 .00025 Molded Mica Condenser

Any Socket (Specify Tube Nu
on Socket)

S-9 Dynamic Speaker

D-2 Disc Dial with Set Screws

L -AC -5

W-8 Flexible Shielding for Grid Lead .05

B-2 Pilot Light Assembly .10 "

L-2 Pilot Lamp .15

K-1 Control Knob .10 "

Voltage Readings:

Readings should be taken with volume control all the way
on and tuning control set for high wave length stations. Use
a 250 volt D. C. meter having a resistance of 1,000 ohms per
volt.

Plate Screen Cathode

.50 347 Pentode Tube ground to 220 240 none
58 First R. F. Tube ground to 240 90 4.5

.10 58 Second R. F. Tube ground to 240 90 4.5
57 Detector Tube ground to 114 90 4.5

Line Voltage 119
.10

.10

5.50

.20

The bias on the 347 cannot be read with the volt meter.

These readings are approximate and will vary slightly with
tubes, set, etc.
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EMERSON RADIO & PHONOGRAPH CORP.

NOMENCL
07-20  SHIELDED ANT COIL
07-2/ - SHIELDED- Y,,fNTERSTACE COIL

7-22 - SHIELDED RE OSCILLATOR CO&
.7 = /15 kr. SHIELDED LE TRANSA
OT -21 - ROWER TRANSFORMER
EC -4  CANOED CONDENSER
CR -12 - 5000-4- POZI/Ae CONTROL
CR-29  -90.000-k TONE CONTROL
GR-50 - /2500.- 1 WATTS

ATC/RE
CE -3/  20.000-" / W477
GR-31. 2000-4- / W
ER -20 .33;600 W
DR -33 -/00,00o,- ft&
AR -9 .500,000-, 1,2w
GE -.Pf  600000,1 Y2 Pr!
EC -9 -11-411K 500YREAK
AC -7 .0002/JIT MICA
AC -29- .0211 . 200 Y.

EC -23.,0311E 300V
AC - 6  ./At A' 200

.11.  OHMS

M -AC -7
The receiver is accurately adjusted at the factory and no adjustment should be
changed except by an experienced serviceman. The intermediate frequency if
175 K.C.

REPLACEMENT PARTS PRICE LIST

Part No. Description List Price

GT-20 Antenna Coil $ .65 each

GT-21 Interstage R.F. Coil .65 "

GT-22 Oscillator Coil .65 "

ET -17 I. F. Transformer 1.15 "

GT-23 Power Transformer 1.95 "

GR-28 Volume Control .80 "

GR-29 Tone Control .60 "

GR-30 12,500 ohm 2 wt. Resistor .25 "

EC -16. 3 -Gang Variable Condenser 2.45 "

BC -9 8 & 8 mfd. Electrolytic Condenser .65 "

GD-5 Dial Assembly .90 "

AL -2 Pilot Light

AK -1 Knobs

GS -19 Dynamic Speaker

.08 "

.10 "

5.65 "

TUBE DIAGRAM

Minor reasons for failure of Set
to function

1. Defective Tubes
2. Grid Clips off Tubes
3. Volume Control not fully on
4. Tubes not in sockets securely
5. Aerial disconnected or grounded
6. Defective A.C. plug or poor plug

connection
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FADA RADIO & ELECTRIC CORP.
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FORDSON RADIO MFG. CORP. 

PARTS PRICE LIST 
MODEL 6 T GOLDENTONE SUPERHETERODYNE 

PART NO. DESCRIPI'ION LIST FRICE 

6T72 
6T58 
6T56 
6T52 
6T48 
6T28 
6T50 
6T60 
6T62 
6T01 
6T44 
6T46 
6T42 
6T40 
6T30 
6T32 
6T34 
6T36 
6T38 
6T26 
6Tl 8 
6T20 
6T22 
6T24 
6Tl0 
6Tl2 
6T08 
6Tl4 
6Tl6 
6T06 
6T04 

Volume control and switch ----------------------

Variable Condenser -------------------------- --

Power Transformer ------------------------------

Intermediate Frequency Transformer -------------
Antenna Oscillator Dowel Coil -----------------

Dual 6 Mfd. Filter Condenser -------------------

Tone Control ---------------------··-------------

Six-inch Dynamic Speaker ---------- ------------

Midget Cabinet ---------------------------------
Tube Shield -----------------------------------

Chassis Base -----------------------------------

Variable Condenser Cover -------------------- --

.05 Mfd. Tubular Condenser --------------------

.002 Mfd. Tubular Condenser --------------------

500,000 ohm Resistor ---------------------------

100,000 ohm Resistor ---------------------------

2,500 ohm Resistor ---------------------------

300 ohm Resistor ---------------------------

500 ohm Resistor ---------------------------

10 Mfd. - 500 v. Electrolytic Condenser --------

Type 58 Socket --------------------------------

Type 55 Socket --------------------------------

Type 80 Socket ----------------- - --------------

�pe 2A5 Socket --------------------------------

Ant. Gnd. Binding Post --------------------.. ---

Connecting Cord (6 ft. ) ----------- ----------- -

Insulated Terminal Strip ---------- ------------

Traveling Light Dial -- ------------------------

Escutcheon P late and Scale ---------------------
Large Knob -------------------------------------

Small Knob -------------------------------------

$1.50 
2.00 
2.00 
1.50 
1.50 
1.60 
1.00 
4.00 
3.00 

.15 

.75 

.50 

.15 

.15 

.20 

.20 

.20 

.20 

.20 

.60 

.10 

.10 

.10 
.15 
.15 
.40 
.10 
.50 
.so 
.15 
.15 

The plate voltage on the 55 t ube is about 20 to 25 volts when 
measured with a high resistance voltmeter, as the voltage is 
reached by the 100,000 ohm plate resistor. 

An easy check for the audio stage can be made by removing the 
clip off of the 55 tube and placing the finger on the cap of the 
tube, If a very loud hum is received (with the volume on full ) 
the a udio circuit is undoubtedly satisfactory. 

A continuity test of the intermediate coils can be t aken. The 
red and blue leads a re the prilmry and should show a closed c ir

cuit. The green lead of the secondary goes to the soreen clip of 
the 58 tube on the center coil, but comes out underneath and chass
is on the coil next to the 55 tube and connects to the two diode 
terminals on the sooket. 

113 
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or

C
16-325

0.

LAMP

3
10-60
.11-21

ecZIT.

GENERAL ELECTRIC COMPANY

Automobile Radio
MODEL B-40

C7
10.40
10123

ircaDr:1

C 5
05 200

8

30000

C11 Ctt
14-,75 /120
6161F11. / WO&

c 201 /
.

Z

0 

AS-

8`8'28.8

C 14
740-110

1/0011.

3

C la
61.130

300 100

c 207
of wi

0-
400

71

C1,
10-70

TZ
Z00.- 2poo--

:4 I

Schematic Diagram

C21

wn

RADIOTRON SOCKET VOLTAGES
6.3 Volt Battery

027047
000  el

2.

ttl sill

c01'413

600

T3

Radiotron No. Cathode to
Ground

Cathode to Screen
Grid Volta

Cathode to Plate
Volts

Plate Current
M. A. Heater Volts

RCA -78 R. F. 3.7 .2 253 7.0 6.06

RCA -6A7
First Detector 3.7 92 253 12.0

Total
6.06

Oscillator 0 - 253

RCA -6B7 Second Detector 3.2 92 236 6.0 6.06

RCA -89 Power 26.5 230 217 27.5 6.06

Suppression of Ignition Interference
1. Disconnect all wires from the spark plugs.

Fasten one spark plug suppressor to the top of each
plug and re -attach the wires to the free ends of the
suppressors. These suppressors may be mounted
either in line with or at right angles to the plugs
(as shown in Figure 1) in order to avoid interference
with metallic parts grounded to the engine or frame.

2. If the distributor is of the plug-in type, dis-
connect the center wire from the head. Plug the
distributor suppressor into the distributor head and
insert the wire in the free end of the suppressor.

3. Clamp the generator by-pass capacitor against
the generator frame. The screw holding the cut-out
ordinarily may be utilized for securing this unit.
Connect the capacitor lead to the terminal on the
generator side of the cut-out switch. (In some
cases, interference will be reduced by connecting
the capacitor lead to the opposite side of the cut-
out. The most suitable position for this lead must
be determined by trial.)

4. The other by-pass capacitor must be con-
nected between the battery terminal of the ammeter
and any convenient screw on the instrument panel.
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GENERAL ELECTRIC COMPANY 

B-40 
' 

SERVICE DATA FOR VIBRATOR UNIT 

The vibrator unit used in this receiver is of excellent 
design and sturdy construction. It functionR as a combined 
A. C. generator and mechanical rectifier. Referring to Figure 
C, it will be noted that the primary and secondary of the 
transformer are center tapped. By connecting the outside of 
each winding to the contacts of the vibrator and using the 
arms and center taps of the windings as sources of input and 
output voltage, a combined generating and rectifying action 
is obtained. 

•,AHHOT 

+ + 

210 v.·a.c. 
OUTPUT. 

Schematic of Vibrator Unit 

When the switch is turned "on" the vibrator makes and 

breaks contact at point "A." This constitutes the driving 
action of the unit, and is in no way connected with the other 
circuits. The primary vibrator functions to connect the input 
low voltage

. 
current first across one-half and then across the 

other half of the primary of the transformer. This results in 
a pulsating direct current applied to the primary in an altero 
nating direction. The result is an A. C. voltage emanating 
from the secondary of the transformer; as the transformer 
has a step-up ratio the A. C. secondary voltage is consider

ably greater than the primary. The secondary vibrator func
tions in a similar manner as that on the primary side, so that 
by reversing the alternations applied to the load, a pulsating 
D. C. is obtained. After filtering, this is used as plate and 
grid supply to all Radiotrons. 

7-2:10-5-

1-1: 1-l SltOMlU'I 

(1) Spring and Contact Adjustment Limits. 
Proper adjustments of the various contacts are made in 

the following order and manner: 

I. With 8 and 10, Figure D, firmly held against their 
respective stops and with 3 and 5 in contact with 8 and 10 
respectively, the air gap between 1, 6 and 2, 7 shall be 0.015" 
plus or minus 0.005". On no particular unit however, shall 
the differences between the two air gaps exceed 0.005". 

2. Adjust the buzzer screw, 11, Figure D, so that when 
the position of the armarure is such that l and 2 are just 
making contact with 6 and 7 respectively, the contact between 
4 and 9 shall just be breaking. 

(2) Adjustment for the Reduction of Sparking. 
If any pair of contacts show excessive sparking, the 

following procedure will in general reduce the sparking to a 
minimum. 

For example, consider the case where excessive sparking 
is occurring between 6 and I. Sparking will be reduced to a 
minimum by bending the armature spring on that side 
(secondary side) away from 6 and toward 8. (See Figure D.) 
If the bend is too small, only a small change wiD be noted. 
However, if an excessive bend is made, the sparking will be 
transferred from 6, 1 to 8, 3. 

The same method may be applied to any pair of contacts. 
Usually only a slight bend wai be necessary. Although after 
bending, no change in the position of the armature contacts 
may be noted, 1\ sufficient change in the initial force require
ments will ha�e been made to reduce sparking. 

(3) Output Voltage. 
When connected to a 6 volt primary source, the output 

voltage across a 5,000 ohm resistor (connected in place of the 
receiver load at the ou�put of the filter), must he 240 volts 
or greater. 

Y'wrator Contacu 
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GENERAL ELECTRIC COMPANY
MODEL- BX

Electrical Specifications
Voltage Rating .105-120 Volts, 25-133 Cycles A. C. or 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

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., 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

Radiotron No.
Cathode or Fila-
ment to Control

Grid, Volts

Cathode or Fila-
merit to Screen

Grid, Volts

Cathode or
Filament to
Plate, Volts

Plate Current
M. A.

Filament or
Heater, Volta

1. RCA -39 R. F. 3.0 105.0 105 7.0 6.0

2. RCA -36 Detector *0.75 11.0 *60 0.025 6.0

3. RCA -38 Output 11.0 100.0 95 5.0 6.0

4. RCA -37 Rectifier 115 15.0 6.0

Tc.noz
La

et
13335
ram

*Impossible to measure on ordinary voltmeter.

f.AMOL
RCA 39,

CRT
RCA 36

t Rs
21t1EGS. Cot 01.0trt\ .002 WI scp

Schematic Circuit

REPLACEMENT PARTS
(Replacement parts may be purchased From authorized Distributors or Dealers only)

Stock
No. DESCRIPTION List

Price
Stock
No. DESCRIPTION List

Price

RECEIVER ASSEMBLIES 3709 Knob -Station selector or volume control knob -Package
of 5of $0.65

2747 Ca Contact cap -Package of 5.. $0.50 6188 megohm-Carbon type -H watt -Package
3076 Resistor -1 megohm-Carbon type -j5 watt -Package of 5 1.00

of 5 1.00 6451 Condenser -Two gang variable tuning condenser 2.04
3436 Capacitor -.05 mfd -44 7484 Socket-Radiotron socket -5 contact .35
3536 Capacitor -Filter capacitor -Two 5.0 mfd. capacitors..... 1.10 10105 Capacitor -Antenna series capacitor -.002 mfd. .40
3537 Reactor -Filter reactor... 1.10 10820 Capacitor -100 mmfd. .40
3538 Capacitor -Filter capacitor -Two 4.0 mfd 1.18 G5031 Escutcheon -Station selector escutcheon -Package of 2
3542 Volume control -Complete with mounting out 1.18 -Brown Cabinet .25
3517 Capacitor -0.002 mfd 38 G5032 Escutcheon -Volume control escutcheon -Package of 2-
:1559 Resistor -31,000 ohms -Carbon type -34i watt -Package Silver cabinet .25

of 5 1.00 G5033 Escutcheon -Station selector escutcheon -Package of 2-
3560 Resistor -1,600 ohms -Carbon type -H watt -Package Silver cabinet .25

of 5 1.00
3561 Capacitor -0.004 mfd .42
3562 Capacitor -0.006 mfd. .42 LOUDSPEAKER ASSEMBLIES -MAGNETIC TYPE
3635 Resistor -Filament resistor -315 ohms 1.00
3686 Escutcheon -Volume control escutcheon -Package of 2

- -Brown Cabinet .25
7594
7595

Cone -Speaker cone -Package of 5
Support -Cone support

5.00
.60

3714 Coil -Detector coil .98 7596 Mechanism -Speaker mechanism complete with magnet... 3.00
3715 Coil -R. F. coil complete 1.08 9426 Loudspeaker complete 4.38
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GENERAL ELECTRIC COMPANY
MODEL -J 109
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GENERAL ELECTRIC COMPANY 
MODEL 1<-40-A 

Electrical Specifications 
Voltage Rating . . 105-125 Volts, 25-133 Cycles, A. C. or D. C. 
Power Consumption . . . . . . .  50 Watts at 115 Volts, 60 Cycles 
Frequency Range ......................... 540-1710 K. C. 
Type and Number of Radiotrons-

I RCA-78, I RCA-77, l RCA-38, I RCA-25Z5-TotaJ 4 
Undistortcd Output ...................... A. C. 0.55 Watts 

D. C. 0.15 W atta 

This receiver is a four tube A. C.-D. C. table model R. F. 
type broadcast receiver. Features such as universal operation 
on hoth A. C. and D. C., wide tuning range, dynamic loud
speaker, excellent performance and compact construction 
characterize this instrument. Due to the use of a voltage 
doubling circuit in the rectifier, the receiver has considerably 
greater output when operated on alternating current than 
when operated on direct current. 

Figures A and B 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 end 115 Volts D. C. 

RadJotron No. Cathode to C....trol 
Grid, Volts D. C 
A. C. D.C. 

RCA-78, R. F. 2.5 1.5 
RCA-77, Detector *5.0 *3.0 
RCA-38, Output 18.0 9.0 
RCA-25Z5, Rectifier - -

* Impoaaible to measure on ordinary voltmeter. 

SchemoricCircuit 

Cathode to Screen Cathode to Plate, Plate Current, Filament or 
Grid, Volta D. C. Volta D. C. M.A. Heater Volta 

A. C. D.C. A. C. D.C. A. C. D.C. 
1 0 0  50 20 0 1 00 8.0 5.0 6.0 -

9 5  45 *1 00 *50 0.2 0.1 6.0 
18 0 9 5  1 70 90 14.0 7.0 6.0 
- - us - 30.0 20.0 25.0 

NOTE: 25 cycle volta&eo will be Ieos than thooe obtained on 60 cydea. 

.. 
. . -- i ! 

i ut�� �� � ,--1-!.-.. -T--�----.. 
�-_-_____ _,_ . ··-- ...... I 

121 

: '-- ---._lv<"'"tr I i 

���kVl� \ � -�ti 
Wiring Diagram 

REPLACEMENT PARTS 
Insist on genuine factory tested parts, which ere readily identified end may be purchased from authorized dealers 

Stock 
No. DESCRIPTION Liet 

Price 
-----I ·--------�R�E� C� E� I�V� E� R�A� SS�E- M� B-Ll--ES-----------I-----

2731 
298 1 
3048 
306 6 
30 76 
:1472 
3536 
3538 
35U 
3567 
3568 
3569 
3684 
3701 
371 3 

Reoiotor--1 0,000 ohma-Carhoa type-1 watt-Pacl<ap 
of 5 ............................................. . . 

Capacitor-320 mmldo . . . . .  0 • • • • • • • • • • • • • • • • • • • • • • • • • •  

Reeietor-500,0 00 ohms-Carbon type--� watt-Paeka1e 
o£5 . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Reoiator-12,000 ohma-Carbon �1 watt-Pacl<qe o£5 ............................................. . .  
Reoiato<--1 mecohm-c.•boa type-� watt-Pacl<a&e 

o£5 .............................................. . 

Capacito�.0024 mfd .....•....•.............. , . . . . . . 
CapacitOJ--Filter capaciaa.-Compriaiq two 5.0 mfd. 

capacitore . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . •  

Capacitor--F'IIter capacitor--Compriainr two 4.0 mfd. 
capaeiton ..... o • • • • • • • • • • • • • • • • • • • • • • • • •  o •  o •  • • • • • •  

Volume control-Complete with mountin1 nut . .  0 • • • • • • • •  

Eocutcheon-Stadoa .oeleotor -td>ec-Paekace of 2 ... 
Eocutchooa- Volume coouol eocutcheo-Packa&e of 2 . • .  

Knob--Station eeleetor or .,.olame control knoh-Paelr:a�e 
of 5 .............................................. . 

Switch- Sin1le pole double throw-To11le owitch ........ . 

g::::�==:::g� ::t::::: ::::::::::::::::::::::::::: 

$1.1 0 
.30 

1.00 
1.1 0 
1.00 
.32 

1.1 0 
1.18 
1.18 

.u 

.u 
• 6 5  
.94 
. 30 • 32 

Stock 
No. DESCRIPTION Liot 

Price ----1-------------------------------- ----
371 4 
371 5 
3720 
372 1 
3722 
3723 
3724 
6 303 

6451 
6 535 
7484 
7485 

1 0405 

361 0 
6 477 
7598 
7599 
9 U9 

Coil--Detector coil ................................. .. 
Coil- R. F. coil . . . • • . • . . • • . . • . . . . . . . . . . • . • . • • . • • • • . • .  
Reeietor--250 ohme--Fi1ament resistor ........... o o • • • • •  

Reoiotor-1,000 ohmo--Carbon type-� watt--Paeka�e 
of 5 .............................................. . 

Capacitor-Compriain1 two O.OS m!d. capacitoro . • . • • . . . .  

Capacito�.007 m!d ................................ . 

Reactor--Filtec •eactol' ............................. ,' . . 

Reoioto.--20,000 ohmo--Carbon type-� watt-Packa&e 
of 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  : ... . . . . . . . . . 

Coaden..--Two I&DI variable tania1 eoa.deDeer . . . . . . . .  . 
CapaeitOI"-Comprisinl two 4.0 mfd. capacitors-Hi1h 

volta1e ............................................ . 
Soeket-Radiot.ron eock.et-5 contact . . . . , . . . . . . 0 • • • • • • •  

Soeket-Radiotron eoeket---4 contact o • • • • • • • • • • • • • • • • o • 
Capacitor-Aatenaa oeriea capaci�.002 m!d •. . . . . . . . .  

REPRODUCER ASSEMBLIE5-DYNA MIC TYPE 
Macnet . . . . . . . . . . . . . . . . . • . . • . • . . . . . . . . . . . . . . . . . . . . . .  

Tranaf'or:mer--Oatput traneformer ..................... . 

c--R_...tucer eone oo•ple-Pacl<a&c of S ........ . 

Houein1.-cone houeinc and cone aeeembly . . . . . . .  o o o o o o • 
Reproducer-Complete_ . . . . . . . . . . . . . . . . . .. 

$0.98 
1.08 
1.00 
1.00 

.70 
.45 

1.10 
1.00 
2.04 
1.25 

.35 
.40 
.4 0 

1.04 
1.32 

4.35 
1.16 
4.85 
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RADIOTRON SOCKET VOLTAGES
115 Volt 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. Heater Volts

1. RCA -58 R. F. Amplifier 3.0 95 250 5.0 2.33

2. RCA -2A7 Firat 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.
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Radiotron 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

3. RCA -57 Second Detector 6.0 89 170 0.3 2.33

4. ROA-2A5 Power Amplifier 18O 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.
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-No Signal

Radiotron 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. 3.0 95 255 5.0 2.31

2. RCA -2A7 lot Det. Oec. 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

S. RCA -2A5 Power 20.0 250 235 33.0 2.31

6. RCA -80 Rectifier 700/350 Volts -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.
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Control Grid
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• 9380 A' SUPPI.Y CHOKE COIL 

•9367 VIBRATOR ARMATURE ASSEMBLY 

DURO-MUTE POWER UNIT 

The Duro-Mute Power Unit of the MAJESTIC Model 116 Auto Receiver is completely housed in 
the large metal container located at the extreme right of the receiver (see Figure 12). 

Do not tamper with this unit unless it has proven defective by causing a gradual decrease 
in plate voltages and power output. 

Should it, at any time, become necessary to inspect or replace the vibrator armature asse� 
bly of this unit, the procedure outlined below should be followed: 

If the receiver is installed in the automobile, remove it from the firewall by loosening 
the clamping screws and sliding it off the supporting brackets. 

Take off the top and bottom covers of the chassis container. 

Unsolder the red, yellow, blue and black leads from the speaker output transformer (see 
Figure 12). 

Remove the flexible drive cable from the gang condenser drive pulley, being careful not to 
cause any sharp bends or kinks in the cable. 

After removing the five screws from the ends of the receiver, lift the container and speak
er from the chassis, being careful not to place undue strain on the antenna lead wire. 

Unscrew the four screws which hold the cover of the Duro-Mute Power Unit in place. The 
cover is easily removed by rocking slightly and lifting upward. 

The entire vibrator armature assembly is now accessible for inspection or replacement. 

WARNING� 
Do not file the contacts or tamper with any of the adjustments on the vibrator armature 
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assembly. This unit has been carefully adjusted at the factory for utmost efficiency and 

It f �ny changes will seriously affect its operation. 

The guarantee on the receiver will become void if the above warning is not followed. 

If the vibrator armature assembly is known to be defective, remove it by disconnecting the 
necessary wires and unscrewing the four large screws marked 11A" in Figure 11. 

Replace with a new part #9367 vibrator armature assembly. 

If there was a spacing washer under each of the screws at "A 11, they should not be used when 
the vibrator armature assembly is replaced with a new one. 

Replace the Duro-Mute Power Unit cover, being certain that is fits snugly and properly sup. 
ports the filte� choke clamp. 

Reassemble the outer container and speaker to the chassis and replace the bottom cover. 
Solder the speaker leads as indicated in Figure 12. 

Assemble the flexible drive cables to the drive pulley so that with the tuning dial rotated 
to zero, the condenser g�ng will be completely unmeshed. 

Turn on the receiver and test for proper operation over the entire tuning range,also noting 
that the drive cable operates smoothly and correctly. 

Replace cover and assemble receiver to firewall. 

J: CAUTION� 

TUBE 

G57A-S 

G58A-S 

G58A-S 

G75 

G89 

G6-Z5 

Be sure to tighten all nuts and screws securely. 

PURPOSE 
IN CIRCUIT 

lst Detector 
Oscillator 

lst I.F. 
Amplifier 

2nd I.F. 
Amplifier 

2nd Detector 
and lst Audio· 

Amplifier 

Power 
Amplifier 

Rectifier 

VOLTAGE CHART FOR MODEL 116 AUTO RECEIVER 

PLATE 
VOLTAGE 

110 

180 

180 

135 

170 

SCREEN 
VOLTAGE 

110 

90 

90 

180 

CA THODE 
VOLTAGE 

15 

3.5 

3.5 

2.25 

0 

180 

SUPPRESSOR 
VOLTAGE 

0 

3.5 

3.5 

0 

GRID 
VOLTS 

1.4 

NOTE: All measurements made from designated points to ground with a 1000 ohm per volt, 300 
' volt range, D.C. voltmeter, the receiver connected storage battery delivering 6.0 volts at 

the battery terminals under load, the condenser gang fully meshed, and no signal suppliec 
to the input of the receiver. 

The tubes should be previously tested to assure that they are in good condition. 
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CONDENSER VALUES
fit". P1LP. NO. PIF_17CI -.1 Cit -.01
CI -. 03 CI! - .005
CS -.03 C -.0
C4 - .1 CIS --01
CS - 25
C6 - .25 - 8.0
Cl -.1 C18-.1
Co - .1 C19-.1
C9-.03 Cie -.5
CIO-- .01 C21- .5
C -.0005 Cgs -.1
CO3-.008 C.4-.0005
Ca -.1
1A.S131-00? VALVES

No. 0.150 11.4- 711I-1..0
RI - 300 95 -30,000 - 1800 - 15000
Ra - Soo 161 - 30.000
titt. - z so 912 - 250000
R5 -  /0 m5-250.000
Rs - 99000 R.. - GLOOAR
RT - 500.000 Ras- 250.000..,
RD -250.000 voLurtecommotr.
w - 10,00 017 - 1.0000..0- 5 3.

I1.

CarTRoc 111EAIS

GI:2 I G 5 MY- GRUNOW CO.
C. I C Akea 0, U.S.A.

TABLE OF VOLTAGES
Tube Plate Screen Cathode Suppressor Grid

Pu:pose Type Voltage Voltage Voltage Voltage Volts
1st Det. Oscillator G -57A -S 110 110 15 0 1.4
1st I. F. Amplifier G -58A -S 180 90 3.5 3.5
2nd I. F. Amplifier G -58A -S 180 90 3.5 3.5
2nd Det. and 1st
Audio Amplifier G-75 135 2.25
Power Amplifier G-89 170 180 0 O.
Rectifier G -6-Z5 180
NOTE: All measurements made from designated points to ground with a 1000 ohm per volt,
300 volt range, D.C. voltmeter, the receiver connected with storage battery delivering
6.0 volts at the battery terminals under load, the condenser gang fully meshed, and no
signal supplied to the Input of the receiver.
The tubes should be previously tested to assure that they are in good condition.

NOISE SUPPRESSION
Detailed instructions for installation of sparkplug and distributor suppressors and con-
densers for generator are contained in Service Manual. For checking purposes keep thefollowing points in mind.
1. Go over each spark plug suppressor.
2. Check distributor suppressor. In cars having two coils, a suppressor in each coil orhigh tension lead is necessary. Always install the suppressor as close to the distributoras possible.
3. Make sure that the two condensers are properly connected to the generator and ammeterrespectively.
4. If noise interference still prevails, determine whether picked up by antenna or radio.Ground antenna as it leaves the radio. If interference stops, it is certain that antttnnapicks it up. Check all ground connections of chassis.
5 To. guard against ground interference, make sure that no choke wires, speedometer
cables, copper tubes, battery cables, or the like rub on the radio container.

ALIGNMENT
If, for any reason it becomes necessary to align the Model No. 116 Auto Radio, the follow-
ing procedure should be carefully followed.
It will be necessary to remove the chassis container and cover to align the receiver.
1. Set the volume control at maximum, insert all tubes in their proper sockets and connect
the battery cable to a six (6) volt storage battery.
2. Supply a 456 Kilocycle signal to the grid of the first detector tube and align for maximum
output the three (3) I.F. aligning condensers that are located on the bottom right hand side
of the chassis and the one (1) I.F. aligning condenser located on the upper part of the
chassis behind the speaker.
The shielding is to be connected to the grounded side of the battery and le two wires
emerging from the shielding are both connected to the hot side. The polarity of the battery
need not be considered when making these connections. When making the ground con-
nections, scrape away any corrosion, paint or rust so as to make a good electrical contact.
TO OBTAIN BEST RESULTS FROM THIS RECEIVER, ADVANCE THE CAR
GENERATOR TO KEEP THE STORAGE BATTERY FULLY CHARGED.
The cable must be securely clamped and must not come in contact with the battery in
order to avoid the possibility of corrosion and shorting the battery.
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TECHNICAL DATA PERTAINING TO MODEL 300 CHASSIS 

THE CIRCUIT 

Model 300 Chassis is employed in the 
303, 304, and 307 Receivers. Fundamental
ly the Model 300 circuit is similar to the 
200 circuit, except that it employs syrt
chro-silent tuning and incorporates the 
new l-1AJillTIC Reactance Resonance Indica
tor. Another outstanding feature is the 
use of true resistance coupled push-pull 
amplification through a novel phase rota
tion circuit. 

METHOD OF BIASING 

Initial bias on the R.F. and I.F. tubes 
is obtained from Resistor R-6. The ini
tial bias on the First Detector tube comes 
from Resistor R-5. Automatic volume con
trol bias is applied to these three tubes 
from Resistor R-9. The oscillator tube 
obtains its bias from Resistor R-17. 

The fixed bias on the screen grid A.F. 
tube is obtained from Resistor R-3, while 
the bias necessary for Synchro-Silent Tun
ing is obtained from R-8. 

Bias for the phase rotating tube is ob
tained from R-16. 

Bias for the output tubes comes from 
R-1. 

AUTOMATIC VOLUME CONTROL SYSTEM 

This is the neft'l proved l'lAJESTIC Duo
diode circui�! which was so successfully 
used in the GUO and 210 chassis. The man
ual level control is a simple audio fre
quency potentiometer, R-23, in the grid 
circuit of the screen grid audio state. 
Automatic Volume Control effect is exerted 
on the R.F., First Detector, and I. F. 
tubes, due to the voltage dro p across R-9. 

INSTRUCTIONS FOR ADJUSTING AUTOMATIC 

SYNCHRO-SILENT TUNER 

1. Complete installation in the same man
ner as an ordinary broadcPst receiver 
so far as antenna, ground, tubes, etc. , 
9.re concerned. 

2. Set Synchro-Silent Tuning Knob to posi
tion of no silencing . (All the way 
clockwise ). 

3. Tune receiver to a position off of the 
broadcasting station, preferably near 
the low frequency end of t he dial. 

4. Turn volume control f ull on. In this 
position a great deal of noise will be 
heard, depending upon the location. 

5. Adjust Synchro-Silent Tuning Control by 
rotating counter-clockwise slowly until 

the noise just stops. It will be found 
that the noise drops out quite suddenly, 
and it is desirable that the control be 
set only to the position required to 
take out the noise and no furt�er coun
ter-clockwise than necessary. 

6. The set is now ready for operation, and 
it will be found that stations come in 
with just as much volume as they would 
if the Synchro-Silent Tuning were not 
used, but when tuning between stations, 
the set is absolutely quiet. It may be 
found that in some particular locations 
the noise is greater at one end of the 
dial than at the other, so that if the 
Synchro-Silent Tuning Control is ad
justed to take out noise at the low 
frequency end of the dial, some noise 
may ccrne in at the high frequency end. 
In this case , it is perfectly pennis
sible and advisable to readjust the 
Synchro -Silent Tuning Control at the 
high frequency end of the dial. 

7. If at any time it is desired to get 
maximum distance without regard to 
noise between stations, simply turn the 
Automatic Synchro-Silent Tuning Control 
knob as far clock-wise as possible. 

MAJESTIC PUSH-PULL RESISTANCE 
COUPLING CIRCUIT 

This is a feature which h as never be
fore appeared in a broadcast receiver. The 
advantages of resistance coupling are so 
well known that it is unnecessary to point 
out how good tone quality and well de
signed resistance coupling are synonymous. 
The advant ages of push-pull are also well 
known, the chief among these being that it 
1s possible to get greater power output 
with less distortion. Now, as mentioned 
above , for t he first time we have both of 
these features in one chassis. 

In push-pull amplification it is ne
cessary that the grids of the push-pull 
tubes be fed with voltages that are equal 
in magnitude, but exactly opposite in 
phase or polarity. When a transformer is 
used, this is accomplished simply by using 
the two extremes of the secondary winding 
to feed the push-pull grids, and if a cen
ter tap is provided, these voltages are 
bound to be equal, and opposite in polar
ity. 

In the new MAJESTIC circuit, phase ro
'.;ation is accomplished by making use of 
the fact that a signal in p assing through 
a vacuum tube is rotated in phase exactly 
lsoo (complete reversal ) . Following· the 
audio channel from the duodiode, we find 
that the audio voltage built up across 
Resistor R-9 is fed to the G-57-S audio 1' 
tube through potentiometer R-23. The out
put of this audio amplifier follows two 
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TECHNICAL DATA PERTAINING TO MODEL 300 CHASSIS (Cont'd) 

channels; the direct and conventional 
channel is through condensers C-18 and 
C-12 to the lower of the two G-47 push
pull output pentodes and the remaining 
channel is through condenser C-18, and the 
G-58-S phase rotating tube. The signal 
coming out of this tube built up across 
R-13 is reversed in polarity over that 
originally built up across R-11. This re
versed signal is fed to the upper of the 
two G-47 output pentodes. By suitable 
design, the G-58-S phase rotBting tube and 
associated circuit is arranged so that no 
change in the magnitude of the signal 
takes place, the only change being a re
versal of polarity or phase. 

In this way, we have two voltages ted 
to the two G-47 output tubes wh ich are 
equal in magnitude, but exactly opposite 
in polarity and true push-pull resistance 
coupled operation results. 

REACTANCE RESONANCE INDICATOR 

This is an entirely new feature in 
radio. By referring to the wiring dia
gram, it will be seen that the reactor 
used consists of three windings on three 
legs respectively, of the iron core. The 

· windings on the two end legs are connected 
in series with the pilot light, while the 
winding on the center leg is connected in 
series with the plates of the R.�., First 
Detector, and I.F. tubes. An electrolytic 
condenser, C-5, is connected so as to 
shunt the center winding. Its purpose 
will be explained later. 

The operation of the reactor is as fol
lows: 

When the set is turned on and the tubes 
are warmed up but no station is tuned in, 
a relatively i arge plate current will flow 
through the center winding. This satu
rates the iron core so that the reactance 
of the two outer windings is quite low, 
and considerable current therefore flows 
through the pilot light. Whe� a station 
is tuned in, it operates the G-4-S Auto
matic Volume Control tube so that an auto
matic bias voltage is built up across Re
sistor R-9. This bias voltage is, in 
turnz impressed upon the control grids of 
the K .�., First Detector and I.�. tubes. 
When this bias is impressed on these am
plifier tubes, the normal A.v.c. action 
takes place; namely1 their amplification 
is decreased. It also happens, h owever, 
that their plate current is decreased, due 
to the higher negative bias on �heir 
grids. This reduced plate current flowing 
through the center winding of the reactor 

,relieves the saturation in the iron core 
'so that reactance of the out windings in

creases and the current !lowing throUgh 

the pilot light is therefore reduced, 
causing the pilot light to dim when a sta
tion is tuned in. 

It is, therefore, a simple and fasci
nating matter to adjUst the dial until the 
pilot light is dimmest, with the perfect 
assurance that exact resonance will be 
located. 

The two outer windings are connected so 
that they buck each other so far as the 
center leg of the core is concerned. 
Hence, there will be induced no A.C. in 
the center windingi whic h is in the plate 
circuit of the amp ifier tubes. Because 
of small unbalances which may occur, it 
has been found necessary the.t we place the 
electrolytic condenser, C-5, across the 
center winding so that there is no possi
ble chance of any A.C. getting into the 
plate circuit of the amplifier tubes. 

G-14-F, G-19-B AND G-19-C SPEAKERS 

EMPLOYED IN MAJESTIC MODELS 

For single speaker operation the large 
G-14-F speaker is used in connection with 
the 300 chassis. It has a field resist
ance ot 1040 ohms and a voice coil resist
ance of 1.7 ohms. For dual speaker opera
tion the G-19-B and G-19-C speakers are 
used simultaneously. Both of these speak
ers are of generous design, and handle 
great amounts of power. Each has a field 
resistance of 520 ohms and a voice coil 
resistance of 1.7 ohms. The frequency 
response represents the very latest in 
dynamic speaker development. 

NOTICE 

In the first run of Model 300 chassis, 
condenser C-13 in the #7285 "Can B" con
denser assembly had a capacity of .02 m!d. 
while in the later run it had a capacity 
ot .015 m!d. In cases where there is a 
.02 mtd. condenser a 5,000 resistor was 
used in series with the tone control. When 
replacing the #7285 condenser assembly, 
this resistor should be entirely removed 
!rom the circuit. 

POWER TRASFORMER CODE 

Rectifier FilamentTerminals #1 and 3.Black 
Heater Center Tap.Terminal #2 • • • •  Green 
Tuning Light • • •  Terminals #4 and 6.Black 
47 Filament • • • •  Terminals #5 and 8.Yellow 
Start of Anode • •  Terminal #10 • • • • •  Red 
Center Tap of AnodeTerminal #11. • • .Black 
Finish of Anode • •  Terminal #12 • • • • •  Red 
Primary. • • .Terminal #13 • • • •  Yellow 
Dummy Lug • • • • • Terminal #14 • • • •  

Primary • • • • • •  Terminal #15 • • •  Xellow 
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GRIGSBY-GRUNOW CO. 
TECHNICAL DATA PERTAINING TO MODEL 310 CHASSIS 

THE CIRCUIT NOTICE 

The Model 310-A is a seven-tube super
heterodyne chassis with automatic volume 
control, designed for single speaker oper
ation and the 310-B is the same type chas
sis designed for twin speaker operation. 
The circuit employs the latest 2.5 volt 
type tubes arranged as follows: pentode 
radio frequency amplifier stage (G-58-S), 
oscillator stage (G-56) pentode first 
detector stage (G-58-S), high gain pentode 
intermediate frequency amplifier stage 
(G-58-S), combined duodiode second detec
tor and triode first audio amplifier stage 
(G-55-S) and pentode audio output stage 
(G-47). The principal characteristics of 

the circuit are its excellent automatic 
volume control, high sensitivity, extreme 
selectivity, and carefully matcned fidel
ity. 

METHOD OF BIASING 

In the late Model 310-B chassis, the 
initial bias for the R. F. and I. F.stages 
is provided by a 350 ohm resistor in the 
common cathode circuit. In the early 
310-B and all 310-A chassis, this resistor 
has a value of 140 ohms. Initial bias for 
the first detector is provided by a 500 
ohm resistor in its cathode circuit. Au
tomatic bias for all three of these tubes 
is provided by a 10,000 ohm resistor and 
40,000 ohm resistor in series in the de
tector circuit. This automat.ic bias is 
also applied to the triode part of the 
G-55-S detector tube except in the late 
Model 310-B chassis. This provides sub
stantially flat automatic volume control 
for any input between fifty micro-volts 
and one volt. Bias for the output pentode 
is provided by plate current drop across a 
400 ohm resistor in the filament circuit. 

SPEAKERS 

The Model 310-A chassis employs a sin
gle six-inch dynamic speaker having a 
field resistance of 1300 ohms and desig
nated as GJ-16-B. The late Model 310-B 
chassis employs two ten-inch dynamic 
speakers each having a field resistance of 
710 ohms and designated as G-19-F and 
G-19-G, while the early 310-B had a field 
resistance of 520 ohms per speaker. These 
speakers operating simultaneously produce 
an almost flat audio frequency response 
curve which gives these receivers a truly 
faithful reproduction. 

NEW MAJESTIC TUBES 

The new type G-55 tube is a combination 
of duodiode and triode tube concentric to 
one cathode. It functions as two tubes in 
that the duodiode part operates as a sec
ond detector and A.v.c. tube, and the tri
ode operates as a first audio amplifier 
tube. It is designed for use in the de
tector stage of small receivers where more 
power is necessary to swing the grid of 
the output tube than is available from the 
ordinary duodiode detector. 

There are two distinct types of R. F. 
coils, antenna coils, oscillator coils and 
gang condensers used on the Model 310 
series MAJESTIC Receivers. The first type 
manufactured employed a #7826 antenna coil, 
#7830 R. F. coili #7834 3-gang condenser 
and #7845 oscil ator coil. The second 
type employed a #8160 3-gang condenser 
#8367 antenna coil, #8368 oscillator co1i 
and #8590 R. F. coil. These changes took 
effect as per the following: 

MODEL 310-A: 

Starting with serial #10001 there 
were 1,917 receivers manufactured 
with· a 60 watt, 115 volt, 60 cycle 
power transformer. These are cover
ed by serial #10001 to #11917. At 
this point in production the 60 watt 
power transformer was replaced by a 
70 watt power transformer. Then, 
starting with serial #10001 again 
there were 951 manufactured with a 
70 watt, 115 volt, 60 cycle power 
transformer. These were covered by 
serial #10001 to #10951. Starting 
with serial #10001 there were 516 
receivers manufactured using a Uni
versal power transformer. All the 
aforementioned receivers employed 
the first type of coils and gang 
condenser as mentioned above. 

All Model 310-A chassis over se
rial #10951 using a 70 watt, 115 
volt, 60 cycle power transformer and 
all over serial #10516 using a Uni
versal power transformer employed 
the 2nd type of coils and gang con
denser. 

MODEL 310-B: 

Between serial #10001 and #12304 
the first type of coils and gang con
denser were used. Over serial 
#12304 the 2nd type of coils and 
gang condenser were used. 

In replacing any coils or gang condens
ers in these chassis it will be necessary 
to carefullY observe the serial number and 
the wattage rating on the name plate so as 
to be able to make the correct replace
ments. 

POWER TRANSFORMER COLOR CODE 

Primary • • • • • • • • •  stranded Yellow 
Primary. • • . • • • • .Stranded Yellow 
High Voltage • Stranded Red 
High Voltage Ce�ter

"
Tip : Stranded Black 

High Voltage • • • • • Stranded Red 
Heater • • • • .Solid Black 
Heater • • • . • • • • • • •  Solid Black 
Rectifier Filament • •  Solid Yellow 
Rectifier Filament • • • • Solid Yellow 
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ALIGNMENT PROCEDURE 

t -The receiver MUSt be aligned with the volUMe control in MaxiMUM position. 

2 - Supply a 175 K.C. signal to the first detector grid and align all I.F. tuning condens
ers to give MaXiMUM sensitivity. 

3 - Turn the gang condenser coMpletely in Mesh; set the dial at the line below 550 K.C. 
and lock in place. 

4 - Set the dial at 1500 K.C. and after supplying a 1500 K.C. signal to the input of the 
receiver, alie:n the three radio frequency circuits for MaxiMurt output. 

TUBE PURPOSE TYPE 

R. F. AMp. G-58-S 

Modulator G-58-S 

Oscillator G-56 

I. F. AHp. G-58-� 

2nd Detector 
& 1st Audio G-55-S 

Po\Jer Output G-59-B 

Rectifier G-80 

First Filter Condenser 
Second Filter Condenser. 

TABLE OF VOLTAGE TO GROUND 

MODEL ·330 CHASSIS 

FILAMENT 
A. C. 

2.3 

2.3 

2.3 

2.31 

2.32 

2.34 

4.8 

326 volts D.C. 
250 volts D.c·. 

PLATE 
D. C. 

250 

250 

90 

250 

Triode 
55 

254 

352 
A.C. 

SCREEN 
D. C. 

88 

88 

---

88 

----

250 

----

Line Voltage 
VolUMe Control . 

CATHODE 
D. C. 

7.2 

9.3 

18 

7.2 

4.3 

19 

----

115 volts 
Maxi l'1l.ll': 

11easurer1ents nade with a 1,000 ohH per volt D.C. voltMeter, all tubes in their sockets 
no signal supplied to the receiver. 
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TECHNICAL DATA PERTAINING TO MODEL 330 CHASSIS 

THE CIRCUIT 

The Model 330 is a seven tube chassis designed for single speaker operation in the 
Models 331 and 336 receivers. The tubes used and their respective stages are as follo...,s: 
G-58-S, R.F. aMplifier; G-56, Oscillator; G-58-S, first detector; G-58-S, I.F. aMplifier; 
G-55-S, second detector and first audio; G-59-B pentode output; and G-80, rectifier. 

This chassis is siMilar to the llodel 310 series, except that it eMploys ...,et electrolyt
ic condensers and a G-59-B tube connected as a pentode in the output stage. 

As on the 310 series, a hUM balancing potentioMeter ·is connected in the filaMent 
circuit and should be adjusted to right or left as required, to reduce hUM to a MiniMUM 
after the receiver has been installed. 

AUTOMATIC VOLUME CONTROL 

AutoMatic volUMe control bias voltage is developed across resistors R-13 and R-10 and'! 
is applied to the grid of the radio frequency, first detector and internediate frequency 
tubes to control their aMplification. 

I 

The Manual volUMe control is a 200,000 ohM. potentioMeter ...,hich is connected in the grid! 

circuit of the G-55-S tube and \.rorks entirely independent of the autoMatic voluMe control.: 

SPEAKER I 
The "Best" D-65, a six and one-half inch dynaMic speaker, is used in conjunction with ! 

the Model 330 chassis ...,hen used in the Model 331 receiver ...,hile the Model G-22-A, a t...,elve! 
inch dynaHic speaker, is used in the I'lodel 336 receiver. The forMer has a field resis-1 

tance of 1070 ohMs hot, ...,hila the latter has a field resistance of 970 ohMs at 70°F. 
A .07 Mfd. condenser is connected across tile field of each. speaker in order to reduce hUM. 

POWER TRANSFORMER COLOR CODE 

Pri11ary . . . 
PriMary . . . 
High Voltage. 
High Voltage C.T. 
High Voltage. 
Heater . . . . . •  

Heater . . . . . •  

Rectifier Filanent. 
Rectifier FilaMent. 

• . .Stranded Yello..., 
.Stranded Yello..., 

. Stranded Red 
Stranded Black 

• Stranded Red 
. Solid Black 
.Solid Black 

• • Solid Yello..., 
Solid Yello..., 
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TECHNICAL DATA PERTAINING TO MODEL 340 CHASSIS 

THE CIRCUIT 

The Model 340 is an eleven tube chassis designed for dual speaker operation in the 
Model 344 receiver. It provides reactance di�er action, delayed autonatic voluMe control, 
synchro-silent tuning and class "B" anplification. 

The tubes eMployed and their respective stages are as follows: G -58-S, R.F. aHplifier; 
G-56, oscillator; G-58-S, first detector; G-58-S, I.F. aHplifier; G-55-S, second detector 
and delayed autonatic volUMe control; G-57-S, first audio; G-57-S, suppressor; G-59, 
driver; two G-59's output and G-82 rectifier. 

SYN�HRO-SILENT TUNING CONTROL 

The operation of this control in the Model 340 chassis is siMilar to that in the 
360 chassie. See page 15 for description of its operation. 

INSTRUCTIONS FOR OPERATING AUTOMATIC SYNCHRO-SILENT TUNING CONTROL 

1 - CoMplete installation of this radio in the sane Manner as an ordinary broad
cast receiver as far as antenna, ground, tubes, etc. are concerned. 

2 - Turn A�tonatic Synchro-Silent Tuning Control knob located on the side of the 
cabinet clockwise as far as possible - to position Marked "distance". 

3- Turn the dial to a position between 650 and 800 kilocycles at a point on the 
dial where no station is heard and then turn the volUMe control to naxiHUH 
volUMe position. 

4 - FOR LOCAL STATIONS: Adjust the AutoMatic Synchro-Silent Tuning Control by 
turning the knob to\Jard "local" position (counter-clockwise) until the noise 
and static is no longer heard. This noise and static will diMinish suddenly 
and care MUSt be taken to see that the control knob is turned toward "local" 
position only far enough to eliMinate the noise and static and no further. 

5 - The set is now ready for operation, and local stations will coMe in with 
just as Much volUMe as they would if the Autonatic Synchro-Silent Tuning 
Control was not used, but when tuning between stations the set is quiet. In 
practically all cases, the adjustnent stated above is all that is necessary 
to cut out objectionable static and noises between stations. 

6 - FOR DISTANT STATIONS: Turn the Autonatic Synchro-Silent Tuning Control knob 
as far as possible toward "distance" position. 

REACTANCE DIMMER OPERATION 

SiMilar to Model 360 chassis - see page 17 for description of its operation. 

DELAYED AUTOMATIC VOLUME CONTROL 

With the ordinary type of autoMatic volUMe control circuit, the total output froM the 
second detector is soMewhat reduced by the circuit. This effect is eliMinated when using 
the delayed autonatic volUMe co�trol systeM which allows the full output of the receiver 
regardless of signal strength. 
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Delayed autonatic volUMe control is accoMplished by connecting the triode part of the 
G-55-S seCOt:ld detector so that, 1o1hen a 1o1eak signal is tuned in, the bias on the grid 
of the G-55-S causes current to flo1o1 !ron the triode plate to the cathode. The flow of 
current causes the cathode bias to increase, 1o1hich is in effect a bias on the diode plate. 
Hence, the rectification action and current drain properties of the diode are delayed 
until a point is reached in the intensity of the input signal where the peak volts are 
equal to the D.C. bias on the diode plates. Up to this point there is no autonatic volUMe 
control. 

However, beyond this point, full autonatic volUMe control action is had because the 
plate current of the triode aRproaches zero as the intensity of the signal increases due 
to the fact that the grid bias on the G-55-S is obtained !roM the autonatic volUMe control 
bias voltage that is developed across resi�tor R-4. 

CLASS "B" AMPLIFICATION 

The tlodel 340 chassis provides class "B" anplification !or which a type G-59 tube is 
eMployed as a driver and two tubes or the sane type are used in the output stages. The 
screen and control grids of the output tubes are connected together to serve as a single 
control-grid, and the third grid is connected to the plate of the tube. No grid bias is 
necessary 1o1ith this connection. The control-grids of the output tubes are operated suffi
ciently positive to cause grid current to flo1J in their input circuit. 

SPEAKERS 

The Models G-22-B and G-22-C dynaMic speakers are used in conjunction with the Model 
340 chassis. They have a field resistance of 970 ohMs and 2200 ohMs respectively. 

A seven prong plug is used to connect the speaker to the chassis. A jUMper is connect
ed across two of the prongs in such a way that no D.C. voltage is applied to any of the 
condensers in the chassis if the A.C. line is turned "on" when the speaker plug is reMovec 
froM its socket. 

POWER TRANSFORMER CONNECTIONS 

Prinary 
Prinary • 

Heater. 
Heater C.T. 
Heater . • •  

High Voltage • •  

High Voltage C.T. 
High Voltage . • •  

Rectifier Filanent . •  

Rectifier Filanent. • 

Tuning Light • • • • •  

Tuning Light . . • • •  

• • • • . Yellow lead 
• . Yellow lead 

• • • Lugs #4 and #7 
• • • . • • Lug 4f1 
• • Lugs #5 and #8 

. Red lead 
Black lead 

• • • • • • • Red lead 
• • .  Blue lead 

.Blue lead 
• •  Lug #TO 
• .. Lug .jfll 
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ALIGNMENT PROCEDURE 

1 - The receiver HUSt be aligned with the volUHe control in� position. 

2 - Supply a 175 K. C. signal to the first 
condensers to give MaxiMUM sensitivity. 

detector grid and align the tour I.:r. tum..q 

3 - Turn the gang condenser coMpletely in Mesh; set the dial at the line below 550 K.C. 
and lock in place. 

4 - Set the dial at 1500 K. C. and after supplying a 1500 K.C. signal to the input of the 
receiver, align the three radio frequency circuits !or·MaxiMUM output. 

TABLE OF VOLT AGE TO GROUND 

MODEL 1340 CHASSIS 

FILAMENT 
TUBE PURPOSE TYPE A. C. 

R.F. Al'1plifier G-58-S 2.5 

Modulator G-58-S 2.5 

Oscillator G-56 2.5 

I.F. AMplifier G-58-S 2.5 

2nd Detector G-55-S 2.5 

1st Audio G-57-S 2.5 

Suppressor G-57-S 2.5 

Driver G-59 2.5 

Power Output G-59 2. 5 

Power Output G-59 2.5 

Rectifier G-82 2.5 

First Filter Condenser . • •  400 volts D. C. 
Second Filter Condenser . . •  340 volts D.C. 

Third Filter Condenser . • •  235 volts D�C. 

PLATE SCREEN CATHODE SUPPRESSOR 
D. C. D. C. D. C. D. C. 

210 80 2.5 2.5 

210 80 4.5 4.5 

80 -- 18 -

210 85 2.5 2.5 

Triode 
80 - 1.1 -

105 100 62.2 62.2 

100 *0 0 0 

225 225 22. 225. 

360 0 0 360. 

360 0 0 360. 

-- -- - -- --

Line Voltage . • . . • . . • . ll5 volts 
VolUHe Control . • . • . . . • . .MaxiMUM 
Synchro Silent Tuner-CoHpletely Clock��se 

*Will vary froM 0 to 80 volts according to setting of Syncro Silent Tuning Control. 

MeasureMent·s Made with a 1, 000 ohlt per volt, D.C. voltMeter, all tubes in their sockets 
and no signal supplied to the receiver. 
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POWER TRANSFORMER CONNECTION 

Pri11ary . . . . . . . . . . . . . . Yello\.1 lead 
Pri11ary . . . . . . . . . . . . . . . . Yello\.1 lead 
High voltage. . . . . . . . . .Red lead 
Hit:h voltage C.T. . . . . . . . Black lead (stranded) 
High voltage. . . . . . . . . .Red lead 
Pentode Heater. . . . . . . . . . .Lug #7 
Pen to de Heater. . . . . . . . . . . . Lug ftB 
R. F. Heater. . . Lug -#4 
R. F. Heater C.T. . . . . . . .Lug -#1 
R. F. Heater. . . . . .Lug #5 
Tuning Light. . . . . . . . . . Lug #10 
Tuning Light. . . . . . . . . . . . . . . . Lug #11 
Rectifier fila11ent. . . . . . . . . .Black lead (solid) 
Rectifier fila11ent. . . . . . .Black lead (solid) 

ALIGNMENT PROCEDURE 

1 -The receiver MUst be aligned with the vollll1e control in 11axi11U11 position. 

2 -Supply a 175 K.C. signal to the first detector grid and align the three I.F. tuning 
condensers to give 11axil1Ul1 sensitivity. 

3 - Turn the gang condenser co11pletely in 11esh; set the dial at the line bela\./ 550 K.C. 
and lock in place. 

4 - Set the dial at 1500 K.C. 
receiver, align the thr!ie 

TUBE PURPOSE TYPE 

R. F .Al1plifier G-58-S 
tlodula tor G-58-S 
Oscillator G-56 
I. f .Al1plifier G-58-S 
2nd Detector G-56 
First Audio G-57-S 
Suppressor G-57-S 
Phase Rota tor G-56 
Po\./er Output G-59-B 
Power Output G-59-B 
Rectifier G-82 

First Filter Condenser • • •  

Second Filter Condenser . •  

and after supplying a 1500 K.C. signal to the input of the 
radio frequency circuits for l1aXil1Ul1 output. 

TABLE OF VOLT AGE TO GROUND 

MODEL #360 CHASSIS 

FILAMENT PLATE 
A. C. D. C. 

2.35 275 
2.35 275 
2.35 105 
2.3 275 
2.3 0 
2.3 140 
2.32 135 
2.35 260 
2.35 280 
2.35 280 
2.5 --

350 volts D. C. 
300 volts D.C. 

SCREEN 
D. C. 

105 
105 
---
105 
--
135 
0 
--
270 
270 
--

CATHODE SUPPRESSOR GRID 
D.C. D. C. D.C. 

5 5 ---
5 5 -

15 --- --
5 5 ---
0 --- --

115 115 90 
0 0 --

17 -- -
--- 18 --
-- 18 --
-- -- -

Line Voltage . . 115 volts 
Vollll1e Control • . . • l!axil1UM 
Synchro Silent Tuner - Clockwise 

l!easure11ents 11ade \.lith·a 1,000 ohM per volt D.C. volt11eter, all tubes in their sockets and 
no signal supplied to the receiver. 

I 

I 
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INSTRUCTIONS FOR ADJUSTING SYNCHRO-SILENT TUNING CONTROL 

1 - CoMplete installation of the radio in tne saMe Manner as an ordinary broad
cast receiver as far as antenna, ground, tubes, etc. are concerned. 

2 - Turn the Synchro-Silent Tuning Control knob, which is located on the side of 
the cabinet, clockwise as far as possible - to position Marked "distance". 

3 - Turn the dial to a point on the dial between 650 and 800 kilocycles where no 
station is heard and then turn the volUMe control to MaxiMUM position. 

4 - FOH LOCAL STATIONS: Adjust the Synchro-Silent Tuning Control, by turning 
the knob toward "local" position (counter-clockwise) until.the noise and 
static is appreciably reduced. This noise and static will diMinish suddenly 
and cs.re Must be taken to see that the control knob is turned toward "local" 
position only far enough to reduce the noise and static and no further. 

5 - The set is now ready for operation, and local stations vill coMe in with 
just as nuch volUMe as they would if the Synchro-silent Tuning Control was 
not used, but when tuning between stations the set is quiet. In practically 
all cases, the adjustMent stated above is all that is necessary to cut out 
objectionable static and noises between stations. 

Ei - FOR D I STA .. "JT STATIONS: Turn the Synchro-Silent Tuning Control knob as far as 
possible "toward "distance" position. 

MAJESTIC PUSH-PULL RESISTANCE COUPLING CIRCUIT 

147 

The advantages of resistance coupling are so well known that it is unnecessary to point 
out how good tone quality and well designed resistance coupling are synonyMous. The ad
vantages of push-pull are also well known, the chief aMong these being that it is possible 
to get greater power output with less distortion. Now, as Mentioned above, we have both 
of these features in one chassis. 

In push-pull aMplification, it is necessary that the grids of the push-pull tubes be 
fed with voltages that are equal in Magnitude, but exactly opposite in phase or polarity. 
wben a transforMer is used, this is accoMplished siMply by using the tvo extreMes of the 
secondary winding to feed the push-pull grids, and if a center tap is provided, these 
voltafeS are bound to be equal, and opposite in phase. 

In the nev �ajestic circuit, phase rotation is accoMplished by Making use of the fact 
that a signal in passing through a vacuUM tube is rotated in phase exactly 180° {coMplete 
reversal). Following the audio channel froM the aetector, we find that the audio voltage 
built up across Resistor R-13 is fed to the G-57-S audio tube through potentioMeter R-5. 
The output of the audio aMplifier follows tvo channels. The direct and conventional 
channel is through condenser C-15 to the upper of the two G-59-B push-pull output pen
todes. The reMaining· channel is through condenser C-15 and the G-56 phase rotating 
tube. The signal coMing out of this tube built up across R-11 is reversed in polarity 
over that originally built up across R-9. This reversed signal is fed to the lower of the 
two G-59-B output pentodes. By suitable design, the G-56 phase rotating tube and associ
ated circuit is arranged so that no change in the Magnitude of the si&nal takes place, the 
only change being a reversal of polarity or phase. 

In this way, we have two voltages fed to the two G-59-B output tubes vhich are equal in 
Magnitude, but opposite in polarity and true push-pull resistance coupled operation 
results. 
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SCHEMATIC DIAGRAM OF 

MAJI!STIC MOD�L 370 REC.EIVER 

Z GANG COND. 

R�SI$TOR� 
Rl· 300 OHMS 

RZ- 3000 
RS·ZO,OOO •• } 1/0L. CONT�OL 
R�- 2!50 .. 
R!l-!50,000 ·• 

R6- 7000 ·• 

R7·30,000 •• 
R8-I,OOO,OOO • 
R9- 'ZOO, 000 • 

RI0-!10,000 
Rll· 400 

RIZ - 300, 000 • 

CONOE.NSERS 
C. I • .o� MFD. 
C.Z- .I 
C3 • .1 
C4· .I 
C!l- .25 
C6- .03 
C..7- .03 • 

C.9·.01 

:!>WITCH ON 
VOL. CONT. 

CIO• .I 
Cll· 8. 
Cl2·8. 
CIS -.t 
C.I4·.0I 

} DRY 
r.Lr.CT�OLYTIC 

Cl6·.001!1 .. 

-----' 

11..------J'tf-��tWk � 
X-· ··•=:. 
X. -·�-';/ 

L�N'"L LAMP USED ONLY 
WITH MOD�L 373. 

ALIGNMENT PROCEDURE 

1 -The receiver Must be aligned with the volune control in Maxinun position. 
2 - Supply a 456 K.C. signal to the first detector grid and align the three I.F. tuning 

condensers to give Maxinun sensitivity. 
3 - Turn the gang condenser coMpletely in Mesh; set the dial at the line below 550 K.C. 

and lock in place. 
4 - Set the dial at 1500 K.C. and after supplying a 1500 K.C. signal to the input of the 

receiver, alien the two radio frequency circuits for MaxiMUM output. 

TABLE OF VOLT AGE TO GROUND 

MODEL •370 CHASSIS 

FILAMENT PLATE SCREE['j CATHOD 
TUBE PURPOSE TYPE A. C. D. C. D. C. D. C. 

Modulator G-57-S 2.4 105 105 13.5 
I. F. AHp. G-58-S 2.4 105 105 3.3 

2nd Detector G-57-S 2.4 95 53 5.4 
Power Output G-59 2.43 218 235 16.5 

Fla te to 
Rectifier G-80 4.85 Plate A.C.620 

First Filter Condenser . . •  325 volts D.C. Line voltage . . . 115 volts 
Second Filter Condenser . • .  235 volts D.C. VolUMe Control t�xiMUH 
MeasureMents Made with a 1,000 ohM per volt, D.C. voltMeter, all tubes in their sockets 
and no signal supplied to the receiver. 



Lip -

;

OFFICIAL RADIO SERVICE MANUAL 
149 

GRIGSBY -GRUNOW CO. 
5CI-IEMATIC 0/AGRAM OF MAJESTIC MoDeL - 380 

CONDENSER VALUES 
C/- .05 MF'O. � 
C2 -.OSMFO �.F BY"·PA:55 
C3- 0.1 MFO CONO CAN 
C4- 0./lviFO., 
CS- .0005 MFO 
C�- .0.3 lviFO} 
C7- .005MFO 
ca- 01 Ml'o. 
C�- 4 MFO.} 
CIO- 8 MI'O. 
Cll- 10 Ml'().-

AU0/0 OY-PASS 
CONO CAN 

ELt:C TI?OL Y TIC 
FIL.T�R. UNIT 
EL.t:C TI?OL 'r'TIC 

R�515 TOR VALU/!5 
5o,OOO OHM!> MAX} VOLUME 

/?/- 250 OI4M:5 MIN. CONTROL 
RZ- 50.000 OHMS 
R3- 500,000 OHMS 
,<f:4- ZS,OOO OHM:!> 
R.5·300,000 OHM:; 
K.IO- !'00 OHM!> 
!i?7- 300,000 OHMS 

Rl 

CHASSIS PARTS 

PART No. DESCRIPTION 

8881 Antenna Coil Assembly 

Cl 

8753 By-Pass Condenser Assembly Consisting 
of 1-.1, 1-.03, 1-.005 MFD 

8776 By-Pass Condenser Assep1bly Consillting 
of 2-.1, 2-.05 MFD 

6242 Condenser, .0005 MFD. 

Condenser, Electrolytic 
87 55 4-8 MFD. 

8774 10 MFD. 

8758 Condenser, TWO-GANG 

8894 Dial Strip and Hub, Complete 
8892 Power Transformer, Complete 

8756 
7298 
7498 
7253 
7482 

8875 

8754 
8757 

8759 

Resistors 

900 Ohm 
25,000 Ohm 
50,000 Ohm 

300,000 Ohm 
500,000 Ohm 

R. F. Coil Assembly• 

Tube Socket 
Four Prong for G-84 
Six Prong for G-57, G-58, G-89. 

Volume Control and Line Switclt 

G-8� 

CIO 

TABLE OF VOLTAGES 

Cathode Plate to 
Tube Heater Ground Ground 

Purpose Type D.C. D.C. 

R.F. Amp. G-SBA-S 5.9 2.5 178 D.C. 

Detector G-57A-S 5.9 1.4 80 D.C. 

Pentode Output G-89 5.9 1 8.4 1 71 D.C. 

Rectifier G-84 2.4 350 A.C. 

Line Volts-115 A. C. 

COLOR CODE OF POWER TRANSFORMER 

PRIMARY-Stranded Yellow. 

HIGH VOLTAGE-Red. 

RECTIFIER FILAMENT-Black. 

HEATERS-Solid Yellow. 

ALIGNMENT PROCEDURE 

Screen Heater 
Ground Ground 

D.C. D.C. 

18.4 

1 83 

285 

Set the dial in a position so the gang mark below 1500 K. C. is in line with the pointer 

when the gang condenser is completely unmeshed. 

Supply a 1500 K. C. signal to the input of the receiver and after turning the dial to 1500 

K. C .• adjust both gang condenser trimmer.s for maximum output. 
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ALIGNMENT PROCEDURE 

1 -The receiver nust be aligned with the volune control in naxinun position. 

2 - Supply a 175 K.C. signal to the first detector grid and align all I.F. tuning condens
ers to give naxinur1 sensitivity. 

3 - Turn the gang condenser conpletely in nash; set the dial at the line below 550 K.C. 
and lock in place. 

4 - Set the dial at 1500 K.C. and after supplying a 1500 K.C. signal to the input or the 
receiver, align the three radio frequency circuits for naxinuM o utput. 

TUBE PURPOSE TYPE 

R.F. Al"'plifier G-58-S 

Modulator G-58-S 

Oscillator G-56 

I. F. Anplii'ier G-58-S 

Second Detector G-55-S 

Driver G-56 

Power Output G-53 

Rectifier G-80 

First Filter Condenser 
Second Filter Condenser. 

TABLE OF VOLT AGE TO GROUND 

MODEL ,>390 CHASSIS 

FILAMENT 
A. C. 

2.3 

2.35 

2.38 

2.28 

2.4 

2.41 

2.42 

4.9 

305 volts D .C . 
265 volts D.C. 

PLATE 
D. C. 

265 

265 

98 

265 

Triode 
50 

262 

Plate #1 
262 

320 
A. C. 

SCREEN 
D. C. 

95 

95 

--

95 

--

---

Plate #2 
262 

-

CATHODE SUPPRESSOR 
D. C. D. C .. 

6.5 6.5 

9.5 9.5 

13.5 -

6.5 6.5 

3 --

12.5 -

0 -
• 

- -

Line Voltage • • •  115 
Volune Control-MaxiMuM 

MeasureMents Made with a 1,000 ohn per volt D.C. voltneter, all tUbes in their sockets and 
no signal supplied to the receiver. 
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TECHNICAL DATA PERTAINING TO MODEL 390 CHASSIS 

THE C1RCUIT 

The Model 390 is an eight tube superheterodyne chassis designed for single speaker 
operation in the Model 393 receiver. The tubes eMployed and their respective stages are 
as follows: G-58-S, R.F. aMplifier; G-56, Oscillator; G-58-S, first detector; G-58-S, I.F. 
aMplifier; G-55-S, second detector and first audio aMplifier; G-56, driver; G-53, class 
"B" aMplifier; and G-80, rectifier. The Ma.in feature or this chassis is class "'B" aMpli
fication in one output tube. 

AUTOMATIC VOLUME CONTROL 

AutoMatic voluMe control bias voltage is developed across resistors R-6 and R-10 in the 
second detector circuit and is applied to the grids of the radio frequency, first detector 
and interMediate frequency aMplifier tubes to control their aMplification. 

The Manual volUMe control is a 200,000 ohM potentioMeter entirely independent of the 
autoMatic voluMe control circuit and is connected in the grid circuit of the first audio 
aMplifier. 

SPEAKER 

The Model G-22-E speaker eMployed in conjunction with the I"iodel 390 chassis is a large 
12" dynaMic speaker and has a field resistance of 970 ohMs at 70° F. This speaker is de
signed to carry a treMendous aMount of paver vithout distortion. 

CLASS "B" AMPLIFICATION 

The tlodel 390 chassis has as a part of its circuit Class "B" Al'1plification for which a 
type G-56 tube is used as the driver and a type G-53 tube is used as the output. 

This output tube is of the 2.5 volt heater type and has two plates and two grids. It 
does the vork of two triode tubes and Makes possible treMendous output. 

PriMary • • •  

PriMary . . .  
High voltage. 
High voltage C.T. 
High voltage. 
Heater . . . . .  . 
Heater . . . . .  . 

Rectifier filaMent. 
Rectifier filanent. 

POWER TRANSFORMER CODE 

.Stranded Yellow 

.Stranded Yellow 
• . Stranded Red 

Stranded Black 
Stranded Red 
.Solid Black 
.Solid Black 
Solid Yellow 
Solid Yellov 
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5cfiEMATic DlfiGR�/VI "rM�JEsr1c ScREEN GRID 

I}.C -o.c. SvPE,e!-lc-rERoo YN£ Re-cEIYE.e MooEL -400 

U5cP IN 411-�1.3 RECEIVER5. 

R-4 - "'!.4><>0 
R-.5- �o,ooo 

R-� - I,DDO,Ot:JO II 

li'-7- SDtJ,DOO 
.€'· 8 - St1t1, """ 

1('-9 - 700 
IP·IO- .500 
K-11- 2,000 

TUBE PURPOSE 

Modulator and 

Oscillator 

I.F. Amp. 

2nd Det. 

Power Output 

Rectifier 

Ballast 

2 <i"I"'N� CQIVO· 
�-----7 

' I 

G-;'5 T-A-.5 / G-58-A-5 

C-4- - o-OI 
C-.5 - tO. 
c---o.to 

• OilY .l!i..I!C7/Ilt>I.VrtC 

C-7-0.ooOS • 

C·8- tl,tD 

C-9-4.25 
C·I0-0,25 

C-lf-0,25 
C/2-0.0I 
C·t!J-t:l.25 
C·t4-IJ.t0 

C·t5-0.tll 

�::t =::g::g' 

TYPE 

G-57A-S 

G-58A-S 

G-57A-S 

G-43 

G-25Z5 

G-46Al 

FILAI1ENT 
A.C.-D.C. 

6.3 

6.3 

6.3 

25.0 

25.0. 

46.1 

L1NE VOLTAGE - 115 A.C. 

* Varies according to setting of volume control. 

PLATE SCREEN CATHODE 
D.C. D.C. D.C. 

105 105 13 

105 105 *3 to 30 

18 18 2 

96 105 16 

. . . . .. 118 

. . . .. . . .. 
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TECHNICAL DATA PERTAINING TO THE MODEL No. 400 

CHASSIS EMPLOYED IN MODELS Nos. 411 AND 413 RECEIVERS 

CIRCUIT 

The Model #400 chassis employs the superheterodyne circuit augmented by the latest tubes 
designed especially for A.C. - D.C. operation. The tubes used and their respective 
stagss are as follows: 

G-57A-S 
G-58A-S 
G-57A-S 
G-43 
G-25Z5 
G-46Al 

Composite oscillator and modulator 
Intermediate fre�uency amplifier 
Second detector 
Output amplifier 
Rectifier 
Ballast 

The filaments of all the t ubes 
sum of their required filament 
nected directly to the line. 
further through a resistor to 

including the ballast tube are connected in series. The 
voltages is equal to 115 V. and they therefore, are con
Thi.s eliminates the necessity of dropping the voltage 

provide proper filament supply for the tubes. 

Tne filaments of the G-43 and G-25Z5 tubes are shunted by a 500 ohm, 5 watt resistor, 
due to the fact, that the current required by these filaments is only 300 milliamperes 
while the current required by the other four tub·es �s 400 milliamperes. 

POWER SUPPLY 

The Model 400 chassis will work on either an A.C. or D.C. supply and on any voltage be
tween 100 and 125 volts. 

For A.C. operation the G-25Z5 tube acts as a half�wave rectifier, thus providing the 
necessary D.C. voltage for operation of the tubes. On D.C. the G-25Z5 allows the cur
rent to flow from its plates to the cathodes in the same manner as an ordinary vacuum 
tube. 

On D.c. the set will operate with the plug in one position only. It may be necessary to 
reverse the polarity of the line cord plug, that is, turn it half way around so that the 
prongs go into the opposite holes before the receiver will operate. The plug should 
also be tried in both positions for A.C. operation, in order to determine the position 
in which the least amount of noise is heard. This is especially important if no ground 
connection is being used. 

ANTENNA 

An antenna is provided with each Model #411 and #413 receiver. This should be stretched 
out to its full length by placing it around the moulding or dropping it out of a window. 
For best reception an antenna other than the one furnished with the receiver, should not 
be used. 

SPEAKER 

The Model G-26-C speaker is used in conjunction with the Model #400 chassis. The field 
coil of this sp�aker has a resistance of 2,600 ohms and is connected directly across the 
output of the rectifier tube. In order to minimize hum, a hum-buck coil is connected in 
series with the voice coil. 

1�1 
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TUBES 

The type G-43 output tube is of the Pentode type having three grids. The filament of 
this tube requires 25 volts at 300 mills. The maximum recommended plate voltage is 135 
volts. This type of tube is especially designed for transformerless receivers. 

The G-2525 rectifier tube is one of the latest developments in the tube industry and may 
be connected as a half-wave rectifier, full-wave rectifier or a voltage doubler. How
ever, in this particular receiver it is connected as a half-wave rectifier, t he positive 
"B" supply coming from the cathodes of the tube. The filaments of this tube require 25 
volts at 300 mills. 

The type G-46Al tube employed in the Model #400 receiver as a pallast dissipates 46.1 
volts. This tube is spray shielded in order to reduce the glow, however, no connection 
is made to the spray shield. 

In some cases where noisy reception is encountered an improvement may be made by con
necting a ground wire to the receiver. A screw is provided for a ground connection on 
the left hand side of the chassis in the rear. 

The intermediate frequency is 456 kilocycles. 

WARNUJG - If the receiver is of the leather carrying case type (Model #413), do not oper
�te it without first opening the back of the carrying case to allow the heat, created by 
the receiver, to be dissipated. 

ALIGNMENT PROCEDURE 

The Model #400 chassis is aligned for maximum sensitivity before leaving the factory and 
the aligning adjustments should not be altered unless it is known that they are incor
rect. Whenever the radio frequency or intermediate frequency coil or tuning condenser 
is changed the receiver should be realigned. 

1 - With the volume control in maximum volume position and the gang condenser completely 
out of mesh, suoply a 456 K.C. signal to the grid of the modulator tube and adjust the 4 

I.F. tuning condensers for maximum sensitivity. 

2 - With the gang condenser and volume control in the same position, supply a 1730 K.C. 

signal to the input of the receiver and align the 2 R.F. trimmer condensers for maximum 
sensitivity. 

SPECIAL CHANGES 

In some receivers the 250 ohm resistor, R-3, and the 2000 ohm resistor, R-11 have been 
replaced by a 160 ohm and a 2500 ohm resistor respectively. The purpose of this was to 
make the G-57A-S modulator tube oscillate more readily. If a 250 and 20001ohm resistor 
are used in the set it may be necessary to try two or three different tubes in this' 
stage when replacement is being made, before a tube is found that will oscill ate over 
the entire band. If trouble is experienced along this line the changing of the value of 
either one or both of these resistors should eliminate the difficulty. 
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4C-D.C. SUPER1/2/ETE,E'0.2k-WE RECE/17E12 MODEL - 400-A

~4 C.0/s/t=;

G -76D7

.34 L 4.4.5r Pe/as

G-4GE3-1

4

G -6E7

RE.5, z; - J a t Con./DE/V 5E4' VetZ UES
- 20,000 0/./1145 C - 0.0/ MA -0Z80 VC C Z- /5IP. 3 - /60 C.3- :)Dge r,ecreozrr,c

.P4 - co, so C-4 - 0.0/
S 50,000 C 9 - 02T ELecrAzacpvc

,PG- ;000,000 C G - 0./0
7 - Soo, 0." C 7 - 0.0005

.2.8- .500, 000 C 8 - O. /0
9 700 c 9 - 0.252 /0 - C /0-0.25,1 - 2SOO C-// -0.25

.5 we 7c a, ow/
VOL CONT.

cry.=

G -6D7

Cr2 5-Z-5

0-3

C /2- 0.01
C /3 -0.25
C-14 - 0./0
C"5 - 0,11
C /6 -0.00/C-1_7 -0. /0

CHASSIS 400-A
Models 411-A and 413-A

TABLE OF VOLTAGES TO "B-"

1
tV

Tea/ 0®

Tube
Purpose

Modulator and
Type

Filament
A.C.-D.C.

Plate
D.C.

Screen
D.C.

Cathode
D.C.

Oscillator G -6D7 6.3 105 105 13

I. F. Amp. G -6E7 6.3 105 105 *3 to 30

2nd Det. G -6D7 6.3 18 18 2

Power Output G-43 25.0 96 105 16

Rectifier G -25-Z5 25.0 118

Ballast G -46B-1 46.1

Line Voltage -115 A. C.

*Varies according to setting of volume control.

THE CIRCUIT
The circuit of the Model 400-A chassis is practically the same as that of the Model 400.
The main difference is that three types of tubes have been replaced.

G -6D7 Replaces G -57A -S
G -6E7 Replaces G -58A -S
G -46B-1 (Ballast) Replaces G -46A-1

Resistors R-3 and R-11 have a value of 160 and 2,500 ohms respectively in the Model 400-A
chassis while they have a value of 250 and 2,000 ohms in the Model 400 chassis. Resistor
R-10 is omitted entirely from the circuit.



OFFICIAL RADIO SERVICE MANUAL 157

HOWARD RADIO CO.

in72 -9" u, X;
OOP z,,

79A,05-J,L)

Fg6/ L 9L /

6822

LOi

it

417-I WV cy_ 0
1 rn

ril
_ _ _

69Z/ bS

rn,

80001

o.tQOZ

L69/

6 /61..

1.4 FL F2.,
V00//

-

Et :
_3'2

19.1.4 0 U I

r!71

QS -1.0.0 reuvc
v,v,v_i_z /vb.- - 44.rcral8'

.1/4AAN1/4--*

N4

111

_7i7M4.0Y0

1,12n7,22 - ZL L.A..

vc0.26,L'a
\ AokesoNA4,-- P

4494w

',..20b0z zck2/

69,9 Pl.

a$9704,

Jr, g

N

036,

IIN

to
N

N

O

c0

f)
V

De)
CT1

44 0

ct
ki

(IIk

L

CU&
O

In

rn
N

\ALL
keoVS 70241 NO3

34'01 A 211,11.7eig ...__rrrrnnnnnnrrnr



I 
'V

W

tr
)

23
13

A
G

13
54

..

V
--

-,
eu

sc
r 

it/
fi

-h
co

w

.0

,\
58

 5
\`

°'

/T
h

C
'N

ee
l?

/9
62

LI
2

23
35

1.
0

23
/0

2 
33

5

Y
E

LL
O

W

tE
di

6V
-4

ek
- 

de
T

E
L

L
 o

w
,e

,e
,,,

,

yE
Z

Z
ak

i

V
O

L 
T

R
G

C
.5

 ,9
5 

S
H

O
W

N
 //

v0
/0

97
 -

E
5 

P
or

t-
A

/T
h.

7z
 P

eo
l/Z

- 
G

R
O

U
N

D
 /P

T
 /7

5k
 "

9:
 C

 L
 //

ye
:

Y

=
 /

6-
 c

-'<
.

34
 (

24
8

/8
41

-

57

Y

sr P /-
1

56
'5

'7
25

3

/B
O

/

C

41
44

,F
-1

14
-1

Li
i/o

96
4-

6/

/7
22

-L
82

 V
J

20
39

-A c

R
(0

(7
 /9

0/
/9

0/ /9
0/

Y
Y

P
IN

B
LU

E

=
94

23
29

::.
- 

14
89

-4
-

H
O

W
A

R
D

 R
A

D
IO

 C
O

.
S

O
U

T
H

 H
A

V
E

N
,

M
IC

H
IG

A
N

,

.D
...

P.
.F

.0
1.

7
pA

T
E

 7
- 

/ -
 3

2
R

ev
 5

,0
//-

/ -
32

".
".

 .5
c,

`,
4 

-"
,,,

,,G
61

...
4

A
7.

..4
, -

.C
. 7

de
."

'

--
-,

,,-
--

,

ei
.

O 0



'
G VA!.rt Lig,:

t

OFFICIAL RADIO SERVICE MANUAL 

HOWARD RADIO CO. 

PARTS LIST 

MODEL K RECEIVER 

Part No. Retai 1 List Price 

2313 

1832 

1869 

2335 

2348 

1962 

1964 

1767 

1953 

1901 

1897 

1890 

1827 

1917 

SA1355 

SA1356 

SA1264 

SA1248 

2289 

1358 

1835 

ALIGNING 

Pawe r Transformer 
2 Amp. Fuse 
8 mf'. Filter Condenser, 
8 n 

n n 

Volume Co�rol .01 

By-pass Condenser 
II II 

.01 mf'. TC Condenser 
Tone Control 

Pilot Light 
200 M ohm Resistor 
500 ohm Resistor 
30M ohm " 
2500 ohm " 

Antenna Coil 
R.F. Coil 
I .F. Coil 
I .F. Coil 

Audio Transformer 
Speaker 

3 M ohm Resistor 

single gauze 
d ouble " 

$8.00 

.06 
1.90 

2.15 

1.50 

2.20 

1.55 

.36 

2.50 

.33 

.35 

.35 

.35 

.35 

2.76 

2.20 

.so 

.so 

4.00 

16.25 

.35 

This receiver uses 175 kcs. for tne intermediate f'requena,y, and tne 
method of gaimng these J.ntermediate f'requena,y stagea is the same as employed 
in standard type receivers. There are no over-coupled stages in this inter
mediate. frequency amplifier system and the following method is recommended f'or 
gaining this stage: 

Disconnect grid cap on the 58 ist detector tube and connect between grid 
and ground of this tube the 175 kos. oscillator, and by means of eJ.ther the ear 
or a meter connected across the voice coJ.l or plate circuit of' output stage, 
adjust the trimming condensers ass ocia.ted with the two I.F. transformer systems 
for nwtiliDlm output. Yle stu;gest that you make this adjustment witn as small 
an input signal as can be obtained from your oscillator, in order to get away 
from the apparent detuning condition met with due to operation of autonati c 
volume control system. 

To align the R.F. tuning circuits, it is necessary to use an oscillator 
set at 1400 kos. and connected to antenna and ground posts !'or this adjustment. 

Set receiver at 1400 kos. on the dial and tnen adjust trimmer condensers of the 
variable condenser, adjus�ing first the oscillator condenser and tnen tne antenna 
and R.F. tuning condensers. In cases where the receiver has seen considerable 
service and there is a doubt in the mind of' the Service Mln WJ.th respect to the 
condition ot' tne receiver, it is permissible, after the 1400 kos. adjustment 
na.s been made·, to set tne receiver at 600 kcs. and adjust padding condenser assoc
i ated With the oscill ator system. After the 600kcs. adjustment .Ms been made • 

it is advisable to readjust again the oscillator at 1400 kcs. 
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2352 
1354 
1351 
1562 
1702 
2358 
2356 
2355 
2342 
1890 
1897 
2373 
1827 
1834 
1835 
1889 
1873 
2350 
2329 
1747 
1888 
1914 
2369 
1832 
1857 
2375 
2319 
1893 
2335 
1869 
1964 
2367 
1901 
2344 
1953 
2343 
2310 
2349 
2377 

SA1355 
SA1357 
SA1356 
SA1253 
SA2031 
SA2353 

2353 
1980A 
2370 
1366 
1801 
2328 
2327 
1722 

OFFICIAL RADIO SERVICE MANUAL 

HOWARD RADIO CO. 

PARTS LIST 

MODEL L RECEIVER Retail List Pric e 

I.F. Transformer 
Variable Tuning Condenser 
Dial Drive Meor�nism and Soale 
A .c. Line oord and plug 
Socket No. 80 

II II 58 
II II 56 
II n 55 
n II 42 

Resistor 500 ohms 1/2 watt 
" 2 00,000 ohms 1/3 wai:t 
u 1, 100 ohms 1/2 watt 
" 30,000 ohms 

.
1/2 watt 

" 2,000 o.hmS 1/2 watt 
" 3,000 ohms 1/3 watt 
" 2 IOOg. 1/2 watt 
" 100 .ooo ohms 1/2 watt 
" Voltage Divider, 9830 ohmB 
11 210 ohms Candohm 
" 50,000 ohms 1/2 watt 
" 150,000 ohms 1/2 watt 
" 10 ohm center tap 
'' 8, 000 ohm 1/2 watt 

Fuse 2 amp,. 
Oscillator padding Condenser 
By-pass Condenser Block 

" " .1 mf'. 
" " .05 mf'. 

Filter Cond. Double Ga uze, 8 m£. 450 V.l 
11 " Single " 

" 
" " 

" 

By-pass Condenser l:llook 
Tone Control Conden ser .002-
Pi. lot Light 2.5 volt 
Pawer Transformer 
Tone Control and Power Switch, li meg. 
I.F. Tr!l.nsformer tuning condenser 
Choke Coil Power Pack 
Volume Control 250,000 ohms 
Audio Transformer, 2 to 1 ratio 
Antenna Rad io Frequency Transformer 
Oscillabor Tuning Coil 
Radio Frequency Transformer 
Detector R.F. Choke 
Tuning Meter 
Tri Coil 
Variator 
Speaker Transformer 
30 ohm Center ·rap 
Speaker 435 ohm 
.001 Type 'W 

I.arge Knob 
S�ll Knob 

Resistor 200,000 ohms 1/2 watt 

$1.50 
5.00 
2.00 

.55 

.30 

.30 

.30 
.30 
.30 
.35 
.35 
.35 
.35 
.35 
.35 
.35 
.35 

2.00 
.26 
.35 
.35 
.19 
.35 
.06 

1.25 
3.80 

.25 

.35 
2.15 
1.90 
1.55 

.25 
. •  33 
9.00 
2.50 

.go 
4.70 
1.50 
4.00 
2.76 
2'.20 
2.50 

.35 
3 .• 25 
1.50 

.90 
3.60 

.30 
16.25 

.41 

.30 
.zs 
.35 
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HOWARD RADIO CO. 

HOWARD MODEL M "TRIPLEX CONTROL" 14-TUBE SUPERHETERODYNE 

(Parallel push-pull A. F. amplification; visual tuning meter; A.V.C.; silent-tuning control; twin 80 rectifiers; duo
diode silent-tuning tube; tore control.) 

In the Howard Model M 14-tube superhetero
dyne, manufactured by Howard Radio Co., are 
incorporated several new circuit details with 
which the progressive Service Man must ac
quaint himself. Use of a "triplex control'' cir
cuit in this set results in improved performance 
in the redUction of station background noise, 
and sensitivity and inter-station noise suppres
sion, over the "duplex control" Model K chassis. 

The following tube voltages are used in this 
set: 

Tube Fil. Cat h. S.G. Sup. G. Plate 
No. Volts Volts Volts Volts Volts 

I 2.5 2.7 80 2.7 190 
2 2.5 4.4 80 190 
3 2.5 7.5 190 

2.5 2.8 80 80 
5 2.5 87.0 188 
6 6.3 16.5 280 267 

6.3 16.5 �80 267 
8 6.3 16.5 280 267 
9 6.3 16.5 280 267 

10 2.5 15.0 80 188 
11 2.5 12.0 70 
12 2.5 --· 

13 5.0 374** 
14 5.0 374** 

(Voltages indicated at a line potential of 115 
V. *Switch Sw. 2 closed. **Read between 
Vl3, Vl4 filaments and chassis.) 

· 

The values of the components used in the 
Howard model M receiver chassi:::; are given 
below. 

Resistor Rl, tone control, 1% megs.; R2, 
manual silent tuning control, .25 meg. (liner 
taper) ; R3, manual volume control, .25-meg.; 
R4, R6. R8, RIO, Rll, R13, 0.2-meg. ; R5, 2,000 
ohms; R7, 1.100 ohms; R9. Rl2. 500 ohms; 
Rl4, Rl7, R28, 30.000 ohms; Rl5. 105 ohms: 
Rl6, 2 megs.: RIS. Rl9, R27. 0.1-meg.; R20. 
50.000 ohms; R21. R25, 10 ohms, center-lapped; 
R22, .15-meg.; R23, 8,000 ohms; R24, 3,000 
ohms; R26, 30 ohms, center-tapped; R29, R30, 
R31, 2,200, 3.730 and 3,900 ohms, respectively, 
and on one resistor unit. The field coil bas a 
resistance of 300 ohms. 

Condensers Cl to C3, tuning units; CIA to 
C3A. trimmers; 

.
C4 to C7, Cl6, Cl8, I. F. trim

mers; C8, Cll, .001-mf.; C9, 1. mf.; CIO, 
. 002 · rnf. ; C12, C13, C17, CZ4, CZU, C27, C28, 
C29, C31. C32, C33, C35, 0.1-mf.; Cl4, Cl5, 
Cl9, C20, .05-mf.; C21, C22, C23, 8 mf.; C26. 
.000153-mf.. padding condenser; C30. 0.5-mf. 

Cw&SSIS 

Pilot lights V15, Vl6 connect to winding X, 
X on the power transformer, PT. 

A red-lead 0.5-mf. condenser, in the same can 
with the blue-lead unit, C9, but not shown in 
the schematic circuit, bypasses the plate cur
rent supply to V5. An 11-section condenser 
block includes the following condensers: Cl2, 
Ct:r, Cl4, Cl5, Cl7, Cl9, C24, C28, C30, C31, 
C32. The color code is as follows: brown 
leads. 0.1-mf. ; green, .05-mf. ; red, 0.5-mf. ; all 
are rated at 200 V ., as are condensers C25, 
C27. C29, C33. 

To gang the I.F. circuits, disconnect the con
trol-grid cap on V2 and connect the 175 kc. os
cillator between the control-grid and ground 
(chassis) ; then, by means of either the ear or 

a meter connected across the voice coil or plate 
circuit output stage, adju::;t trimming condens
ers C4 to C7 for greatest output. Make the in
put signal as small as possible in order to elimi
nate the apparent detuning condition met with 
due to the operation of the A.V.C. system. 

Due to the fact that the silent�tuning circuit 
(S.T.C.) and the automatic volume control 
(A.V.C.) system constitute a tuned unit, it will 

be necessary to tune the plate circuit of the 
type 58 "triplex control amplifier," VlO, and 
nlso the tuned circuit which is associated with 
the type 55 tube, V12. This circuit can be 
readily tuned to correct resonance by use of the 
175 kc. oscillator operated at the low input to 
the first-detector V2. All that is necessary is 
to first tune the plate circuit of the "triplex 
control amplifier," VlO, until the tuning meter 
needle swings the greatest distance to the right. 
Next, tune the suppreRsor or type 55 tube, V12. 
circuit until the meter swings to the greatest 
distance toward the right. It may be possible 
that both circuits are exactly in tune so that 
any arlditional adjustment of these two tuned 
circuits will not effect the meter swing. 

Be sure, when making this adjustment, that 

'JIOU snap on switch Sw.2, as80ciated with 
resistor R2. If this switch is not thrown to 
the ''on" position, the meter will not operate 
because switch Sw.2 opens the cathode circuit 
of Vl2 and no plate current will flow (unless 
V12 is gassy). 

If it is not possible to obtain a sufficiently 
low voltage in the oscillator to "gain, this 
"triplex control" system, you can rotate the 
knob of R2 further to the right, when you will 
note that the meter needle swings away from 

the zero or maximum right position, and when 
this condition is obtained, you can again check 
the tuning of the two circuits in order to ob· 
tain the maximum right swing of the needle on 
this meter. If your input signal from the 
oscillator is excessive, as previously stated, with 
the minimum right rotation of R2, you will 
note that when tuning to a station or to your 
service oscillator, the tuning meter swings to 

the full right position, and in such a position 
you cannot tune the noise·control circuits. Be 
sure, when tuning these circuits, that either 
your input signal from the oscillator is as small 
as possible, or if this is not obtainable, rotate 
R2 to the right until the meter swings away 
from the zero or maximum right position. The 
tuning of these two circuits is simple if you 
take precautions referred to above, and if these 
two circuits are properly tuned, you will note 
that by snapping Sw.2 the inter-station noise 
will disappear and you will have quiet opera
tion between stations. This tuning operation, 
when correctly done, increases the apparent 
selectivity of the receiver and provides a beau
tifully operating receiver which embodies the 
latest development of the "duplex control" 
feature of previous Howard set models. 

The output of V5 is fed to the parallel push
pull circuit through a step-up transformer Tl 
with a ratio of 2-to-1. 

Associated with the plate circuit of the 
"triplex control." or S.T.C. and A.V.C. pre
amplifier tube VlO, are three coils, L4, induc
tively coupled to each other. The first coil, A. 
is merely a coupling primary in the plate cir
cuit of the pre-amplifier, VlO; the second, B, 
provides voltage for the rectifier system of Vll 
in the A.V.C. circuit; the third coil, C, pro
vides the noise�suppressor voltage on the con
trol-grid of second-detector V5. through the 
medium of the voltage drop across resistor R23 
in the plate circuit of the S.T.C. tube Vl2. 

In the event that is necessary to realign the 
R.F. circuits, connect the service oscillator to 
the antenna and ground post of the set and 
tune the oscillator to 1,400 kc. Adjust the set 
dial to this setting and align the trimmers, 
starting with C3A, then CIA and then C2A. 
If it is necessary to align the padding con
denser C26 nt GOO kc., it will be nece65ary to 
go over the adjustments of the high�frequency 
trimmers again. Condenser C26 is accessible 
through a hole in the upper part of the con
tainer which shields the variabJe condensers 
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MOTOMETER GAUGE & EQUIP. CORP. 

MOTOVOX MODELS I OA ALL-ELECTRIC AND I OE BATTERY-OPERATED 
"MOTO-TETRADYNES" 

( The model lOA car-radio set is a superheterodyne; the model IOE receiver is a T.R.F. set incorporating a manual sensitivity control; 
both instruments include A.V.C.) 

Latest in the car-radio line· of receivers de
veloped by Motormeter Gauge & Equipment 
Corp. are the Motovox All-Electric model lOA, 
and the Battery-Operated model lOE. 

The model lOA 5·tube set installation in
cludes the following items: chassis, remote tun
ing control, reproducer and harness, antenna 
lead-in, filter bypass condensers, suppressors 
"B'' unit and harness ; a superheterodyne cir
cuit is utilized. 

The model lOE 5-tube receiver includes the 
following equipment: chassis, remote tuning 
control, reproducer and harness, antenna lead
in, filter bypass condensers, suppressors; a 
T.R.F. circuit is used. 

Model lOA 
Tube Cat h. • S·G. •• Plat�•• 
Type Volts Volts Volts 

Vl 2.0 85 180 
V2 2.7 85 180 
V3 2.7 85 180 
V4 4.5 50 
V5 13.5 166.5 158.5 
*Measured to ground : .. to cathode. Readings 

taken with a 1,000-ohms-per-volt meter : "no 
signal" setting of set. Total drain, 31 rna. 

Model IOE 
Tube Cath.* S.-G.•• Plate•• +45°0 

Type Volts Volts Volts Volts 
Vl 60 135 1.9 
V2 59 134 3.0 
V3 59 134 3.0 
V4 3.5 40 65 
V5 16.0 165 155 
•Measured to ground; ••measured to cathode. 

Use a high-resistance meter. Drain, 19 rna. 

Sensiti.vity of models lOA and lOE, '%.-micro
volt-per·meter.: power output, 2.25 w. 

Since the intensity of signal strength deliv· 
ered by the antenna to the receiver is directly 
proportional to the height and effective length 
and inversely proportional to the resistance of 
the antenna, it is necessary to use every pre
caution to obtain an effective auto-radio an
tenna installation. Thus, onl.11 a low-capacit11 
shielded lead•in shou!d be used; also, the an ten· 
na should not come closer than 3 ins. to any 

metal-work. A coun>erpoise antenna is used 
in an automobile since no actual ground is 
available. The height of the antenna is, there
fore, equal to the distance between the flat 
plane of the antenna and the body of the car. 
Consequently, the most efficient aerial is one in 
which the capacity of lead-in and aerial 
matches the antenna stage of the receiver, 
covers the largest possible area and is as far 
removed as possible from the body of the car. 

The following instructions pertain to the in· 
stallation of the model lOA set. After mount
ing the power supply, run the separately 
shielded red lead, in the reproducer, to terminal 
No. 3. Next, connect the red lead in the radio 
cable to the "B +" terminal in the supply and 
the yellow lead to the .. B-" terminal, making 
certain that the shield of the cable is anchored 
by the mounting clamp provided in the power 
sUpply. Now connect the black, yellow-tracer 
lead of the tuning control along with the yel
low lead from the power supply terminal No. 
2 to the ungrounded or "hot" post of the bat
tery. Connect the black lead from terminal 
No. 1 of the power supply to the grounded 
battery post. Make certain that the connec
tio·ns to the battery are correct. Do not pull 
forward the switch underneath the tuning con
trol until the receiver has been plugged into 
the harness, otherwise, the power unit wiD be 
operating without a load. 

Installation instructions whiCh apply to the 
model lOE receiver. are as follows. Connect 
the yellow lead in the "B" harness to the nega
tive tap of· the 180 V. battery (four Burgess 
type 2308 batteries). Next, connect the maroon 
lead to the "+ 45" tap, and the red lead to the 
"+ 180" tap. In this line is a '4-A. fuse. 

The sensitivity control on the m&del lOE set 
is located in the bottom of the receiver. After 
tuning the set to a no-signal position near 
1,400 kc., turn the sensitivity control right, or 
clockwise, to "stop," then back it, counter
clockwise,· until the static level becomes very 
high. This is the point of maximum sensi* 
tivity, to exceed this will result in lack of 
sensitivity and A.V.C. It is recommended that 
this control be set just below maximum sensi
tivity to reduce engine interference. 

Due to the current interest in automotive 
radio installations the following information 
concerning tar ante

.
nnas is furnished through 

courtesy of Motometer Gauge &, Equipment Co. 
Although most of the late car models are 
equipped at the factory with an aerial of some 
type, earlier cars will usually require the serv
ices of a technician acquainted both with the 
technique of handling car upholstery and the 
demands of good antenna design. 

It is recommended that No. l4 or No. 16 
mesh copper or galvanized screen be used. Do 
not forget to clear the dome-light by 3 ins. In 
fastening the lead-in to the screen, a No. 18 
insulated wire should be used and if the aerial 
is copper screen it should be soldered around 
two adjacent sides so that a good electrical 
connection is assured. The screen should then 
be securely tacked at all points possible, mak
ing certain that it is not grounded to any 
metal part of the top. Conceal the lead·in and 
replace the top, soldering the end of the No. 
18 wire to the short shielded lead-in which is 
provided with most sets, making- sure to in
sulate the soldered joint well : ground the shield 
to some part of the metal body. Keep the un
shielded portion of the lead-in, that is, the No. 
18 rubber covered wire, as short as possible so 
that the shielded lead-in actually enters, if pos
sible, the metal corner post, eliminating the 
possibility of spark pick-up· by the unshielded 
lead. 

Top construction may be divided into the fol
lowing general classifications: 

Open and Convertible. Loosen the top slightly 
preliminary to putting it back and weave a No. 
18 insulated wire around the border between 
the top and the flap, giving in all a total 
length of about 60 ft. of wire. Then bring 
down the lead-in in the manner described 
above, and re-tighten the top. 

Screen Wire To�s. Clip a 3 in. border 
around the top. Lace the center screen to the 
edges, using raw·hide. 

Standard Fabric Tops. This type of top will 
be found most frequently. Use a wire screen, as 
described, removing it 3 ins. from all metals. 

T 

(SeriOll Nos. Above 500) x ---�:»----r-ID 
X 
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PHILCO RADIO 
MODEL -5 

' 
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NoTE.-The first condensers (30-

4017) were made up having five sec

tions. The .1 mfd. section has now 

been removed from the can and this 

section replaced with a .006 mfd. con

denser (Part No. 30-1001). This con

denser is located in the chassis adjacent 

to the grid terminal of the 41 tube 
socket. 

' ' '---------------- _____ J 

FILTER CONDENSER 30-4017 
(!) on Figs. I and 2 

There are five sections in this filter con

denser, all terminated with wire leads. The 

two green leads connect to the .I mfd. section, 

which is used for coupling the plate output of 

the 7 5 tube to the grid of the 41 tube . 
The remammg four sections are all 

grounded to the can ·on one side. The white 

leads connect to two .25 mfd. sections. The 

first section is connected to the cathode of the 

6A7 tube. The second section is connected to 

the screen of the 78 tube. 

The red lead from the .5 mfd. section ., 

connected to the B+ side of all the plate ci r

cuits. A 20 mfd. section terminates in a black 

lead, which in turn is connected to the cathode 

of the 41 tube. 

FILTER CONDENSER 30·4010 
@ on Figs. I and 2 

This condenser consists of two sections, a 4 

mfd. section and an 8 mfd. section, both of 

them grounded on one side. 

The 4 mfd. section terminates in a red lead, 

which is connected to the cathode of the 84 

tube. The 8 mfd. section terminates in a green 

lead, which ·is connected between the two 

chokes in the rectifier filter circuit. 

165 
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PHILCO RADIO & TELEVISION CORP. 

MODEL 5 PARTS LIST 
l'<o. on Fig, 

l and 2 Description 

ntenna Transformer ............ . 
Tuning Condenser ................ . 

ondenser (.05 mfd.) .............. . 
ilterCondenser (.25; .25; .5; 20 mfd.). 

®-Resistor (200 ohms) ...... . 
@-Resistor (1300 ohms) . . . .  . 

scillator Coil. ... . . . . . .  . 
ondenser (.00025 mfd.) .. . 

Resistor (15,000 ohms) ................. . �Padder ................ . 

@ .. Jir��Y. F.' Tr���f�
.
r��r .· . . · .  

����:���� (X �·rd :) .
· 

.
'

. : : : : . 
Resistor (1,000 ohms) .................. . 
Resistor (10,000 ohms) ................. . 
Padder ............................... . �Second I. F. Transformer ............ . 

®=::d�!�� ?·0��:� oh
.
m�) .

.
.
. : : : : : : : : : : : aondenser (.05 mfd.) .................. . 

ondenser (.00025 mfd.) ............... . 
ondenser (.0005 mfd.) . ............... . 

Resistor (100,000 ohms) .. ...... . 
Volume Control and Switch ..... . 
Resistor (32,000 ohms) .... : .. 
Resistor (250,000 ohms) ..... . 
Resistor (500,000 ohms) .. 
Resistor (700 ohms) ................... . 
Resistor (400 ohms). . . . . . . . . . . . . . .. . .  . 

ondenser (.006 mfd.) ... . 
utput Transformer ...... . 
one ................... . 

Field Coil ............... . 
Pilot Lamp ...... . 
Resistor (7 ohms) .... . 
Fuse, 15 A ........... . 

Part No. 

32-1084 
31-1019 
30-4020 
30-4017 

7217 
8267 

32-1085 
3082 
6208 

04000-S 
04000-J 

32-1086 
04000-Y 

30-401B 
33-3017 

4412 
04000-D 

32-1087 
4409 

04000-M 
30-4020 

3082 
3910 
6099 

33-5009 
3525 
3768 
6097 
6443 

33-3016 
30-1002 
32-7005 
36-3027 

9013 
6608 
7155 
7227 

No. on Fig. 
1 and 2 Description 

R. F. Choke (Low voltage). . . . . . .. . . . . . . . . 
Condenser (.5 mfd.) . . . .  . 
Condenser (.05 mfd.) ...................... . 
Resistor (200 ohms) .. . 
Vibrator. . . . . . . .. .  . 
Res is tor (200 ohms) ..................... . 
Transformer .............................. . 

Condenser (.006 mfd.). . . . . . . . . . .. . . . . . . . . . 

Condenser (4 mfd.; 8 mfd.) ................ . 
Filter Choke ........ . 
R. F. Choke (High voltage). 
Resistor (250,000 ohms) .. . 

Control Shaft (Tuning) .... . 
Control Shaft (Volume) ... . 

Tube Kit.......... . . .. . . . . . . . . . . . . .  . 
75 Tube ............. . 
78 Tube ............ . 
41 Tube .............. . . . . . . . . .  . 
84 Tube ................................. . 
6A7 Tube ................................ . 
Dial . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Antenna Lead ..... ................. ...... . 
Battery Cable (Bat. end) . . . . . . .. . . . . . . . .. . . 
Battery Cable (Rec. end) ........... .' . . . . . . . 
Fuse Housing ............................. . 
.\Iale Cap (Fuse) .......................... . 

Contact (Fuse) ........................... . 
Washer . . . . . .. .. . . . . .. .. . . . . . . .. . .. . 
Spring ................................... . 
Fuse Insulator .................... , . . . .... . 
Antenna Male Cap . . . . . . . . . . . . . . .. . . .. . . . . . 

Contact (Antenna) ........................ . 
Spark Plug Resistors ...................... . 
Dist. Resistors ............................ . 
Screw Type .............................. . 
Interference Condenser (1 mfd.) . . . . . . . . • .  
Interference Condenser (� mfd.) ....... . 

MODEL EF FULL WAVE VIBRATOR 

(Used With Model 6F Receiver) 

��� 
GIIOUH�&.\TTllV 

.OUl$10( VIEW OF PLUGo • 

r.+-4. 

Part No. 

32-1083 
30-4015 
30-4020 

7217 
38-5036 

7217 
32-7030 
30-1002 
30-4010 
32-7026 
32-1078 

4410 
28-8006 
28-8007 
34-3006 

8002 
8315 
6446 

34-2001 
34-2002 
27-5006 
L-1594 

38-5124 
38-5123 
28-1269 
28-1270 
27-7133 
27-7132 
28-8009 
27-7131 
28-1270 
28-7133 

4531 
4546 
4851 
4522 

30-4007 

The Model EF takes the place of the EB dynamotor. The cable 
connection between the Vibrator and the Model 6F completes the 
installation of the Vibrator. Terminal 1 is connected 'directly to the 

main battery lead. Terminal 2 is the cable shie!d. Terminal 3 is 
connected to the Radio switch. Terminal 4 is the B+ high voltage 
lead and is connected directly to the plate circuits. 

No. on Fig. 3 Description 

(D-Condenser (.5 mfd.) ..... 
@-R. F. Choke (Low \'Oitage). 
@-Condenser (.5 mfd.) . .... . 
@-Vibrator .. 
®-Resistor (200 ohms) .. 
@--Resistor (200 ohms). CD--Transformer .. 

MODEL EF-PARTS LIST 
Part No. 

30-4015 
32-1083 
30-4015 
38-503() 

7217 
7217 

32-7030 

No. on Fig. 3 Description 

@-Condenser (.006 mfd.). 
®-Condenser (4 mfd.; 8 mfd.). 
@-Filter Choke ............ . 
@-R. F. Choke (High voltage). 

84 Tube... . .... . . . .. . . .  . 
Battery Cable (Model 6F). 

Part No. 

30-1002 
3()-4()10 
32-7026 
32-1078 
32-2001 
41-3017 
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PHILCO TRANSITONE MODEL 5 

The Philco Transitone Model 5 is the latest Philco 
developrr.ent in ::utornobile radio. It is a powerful and 
extrernelv compact superheterodyne having many of the 
features �f the larger auto radio Receivers. 

The Receiver, Speaker and the new Full Wave Phi leo 
Vibrator are all housed in a single shielded container de
signed for quick installation on the dash of the automobile. 
The arrangement is particularly adaptable for small cars 
and for cars alreadv equipped with a heater. The full 
powered, electro-dy�arnic speaker is mounted in the bot
torn of the housing so as to afford excell.ent tone quality 
and volume ""ithout the necessity of using a speaker as a 
separate unit. 

All the tubes used are the latest Philco high-efficiency 
tubes, rlrs.g:1ed especially for automobile radio. Several 
of these tub::s each perform the functions which formerly 
required two and three tubes, thereby effecting a great tube 
economy, reducing the number of tubes necessary for satis
factory operation, and reducing the amount of current 
taken from the car battery to the very minimum. 

Philco's system of automatic volume control is used to 
give that smooth, elastic control which counteracts fading 
while driving along, and prevents blasting of local stations. 

The n�w- Receiver is All Electric, operating entirely 
fro� the car storage battery. The new Full \Vave Philco 
Vibrator is built in as an integral part of the Receiver. 

This Receiver is destined to be one of the most popular 
models we have ever offered to the public and will meet 
with instant approval from everyone as soon as it can be 
seen and heard. Ease of installation will enable service 
stations to cut their costs and speed up installations. Cus
tomers will wait for their cars while the installation is 
being made, since the average installation will he made in 
only a fraction of the time formerly required. 

THE NEW MODEL 6F 

The Model 6 with the latest improvernen:s becomes the 
Model 6F. The new features are entirely for vour benefit. 
Greater ease of installation and service is accomplished, 
rutting the installation time practically in half. 

The Model 6F is now a two-p,iece unit instead of hav
ing the customary three pieces. The new improved full 
wave EF Vibrator is securely attached to the side of the 
Receiver housing. Drilling three holes for the Receiver 
and installing it, automatically takes care of the Vibrator 
installation. 

Connections, too, are much more simple. The battery 
cable plugs inro the Receiver receptacle, while a leg of the 
cable connects by a plug to the Vibrator unit. just one 
lead to connect to the battery and the antenna lead. Install 
the Receiver and connect the cable. 

If the Vibrator requires servicing, remove four screws 
from the lid and the Vibrator lifts right out of the hous
ing. The only service it should ever require will be either 
a replacement tube or a replacement Vibrator unit. Don't 
ever attempt to ad iust the Vibrator. 

MODEL EG VIBRATOR 

The Model EF Vibrator is a part of the Model 6F 
Receiver. lts counterpart for "B" battery J."eplacernent 
service is the Model EG Vibrator. Instead of being con
nected with a cable and plug, it is equipped ·with a terminal 
panel for easy installation. 

When used as a replacement unit for "B" batteries. 
simply install in the old "B" battery box or in any place 
that is convenient and where the Vibrator will not be 
exposed to water and dirt. The installation is easy, hut at 
the same time permanent. 

Simplicity in construction insures freedom from trouble 
and efficient operation. Cut disc tungsten points eliminate 

any possibility of troubles from contacts. Full wave recti
iication with the 84 rectifier tube developed especially for 
this type of service is used to give a smooth Aow of power. 
Complete filtering eliminates all hum. 

The terminal panel provides fur the follmnng connec
tions: 

A ± terminal for control, connecting to the control 
relay. 

-j-B terminal, 180 volts to 200 volts for the "B" lead 
to the Receiver. 

I NT+ B terminal, an intermediate voltage for Receiv
ers requiring a tap voltage. 

-H terminal, for Receivers requiring this lead. Nor
mally it is not grounded. This, however, can be accom
plished by strapping to the GND terminal. 

GND terminal for grounding the chassis. 

MODEL 5 ADJUSTMENTS 

Become thoroughly farnili:.r ll'ith the adjustment pro
cedure and the location of the padding condensers before 
starting to adjust a Model 5 Receiver. 

Furthermore, don't attempt to make the adjustments 
using a make-shift oscillator. The modern radio depends 
on critically tuned circuits for its exceptional performance. 
It is nothing short of .gross carelessness to try to adjust 
these delicatelv tuned circuits using unstable oscillators 
which are incapable of being calibrated accurately. 

Use a Philco 095 oscillator, or if your service depart
ment is fortunate enough to have one, the new Philco 
SiJ!:nal Generator 048. 

NoTE.-Un,ted Motors Service Stations, see U. l\1. S. 
Service Manual. 

The intermediate frequency used is 460 K. C. Set up 
the oscillator or signal generator for this frequency. 

Disconnect the grid lead from the 6A7 tube. Then 
connect the test lead to the grid of this tube and ground 
the shield on the Receiver housing. Use the fibre adjust
ing wrench 3164 for all adjustments. 

Padder 10. Turn the adjusting nut in until tight. 
Then back off one full turn. Leave this wndenser in this 
position until the last step. 

Padder II. This is the first I. F. primary condenser. 
\Vith the Receiver and oscillato( turned on and the oscil
lator set for 460 K. C., turn the Receiver �'olume control 
on full and adjust the oscillator attenuator. Then adjust 
the padder for maximum signal in the loud speaker. 

Padder 13. This is the first I. F: secondary condenser. 
Adjust the attenuator so that the signal is barely audible. 
This should be repeated with each adjustment if necessary. 
Adjust the padder for maximum signal in the loud speaker. 
Repeat thi-s procedure in the next two adjustments. 

Padder )7. This is the second I. F. primary conde�ser. 
Padder 20. This is the secon 1 I. F. secondary condenser. 
Remove the oscillator connections from the 6A7 tube 

and reconnect the Receiver grid lead to this tube. The 
oscillator setting must now be changed to 1500 K. C. 

The Receiver volume control must be turned on full, 
the oscillator lead connected to the antenna lead-in and 
the shield to the Receiver housing. To obtain the correct 
setting of the tuning condenser, open the plates as wide 
as possible. Place a piece of paper on the stator plates and 
then turn 'the rotor in until it strikes the paper. 

Oscillator padder. This is the padder on the second 
section of the tuning condenser (section nearest drive 
mechanism). Adjust for maximum signal. 

Antenna Padder. This is the remaining padder on the 
tuning condenser. Remov� the paper from the tuning 
condenser and set the condenser and oscillator for 1400 
K. C. Adjust the padd.er for maximum signal. 

Low Frequency Padder I 0. Set the oscillator for 600 
K. C. and tune the Receiver to this frequenc�-. Adjust the 
padder for maximum signal. After completing these opera
tions, repad the antenna padder at 1400 K. C. 
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PHILCO RADIO & TELEVISION CORP. 
PHILCO TRANSITONE MODEL 6 

THE Philco Transitone Model 6 auto 
radio is a five-tube receiver of the 

superheterodyne type. Either a roof 
or capacity-plate aerial may be used, 
although the manufacturer advises the 
roof type. 

The accessories in this receiver in
clude the type EB dynamotor and kit 
of suppressors and condensers as 
s t a n d a r d  equipment. No specific 
mounting locations have been fur
nished by the manufacturer, although 
it is recommended that the receiver be 
installed on the driver's side of the 
engine compartment on the bulkhead; 
as far to the right as possible; it may 
also be mounted on the dash. In the 
model A Ford, due to the location of 
the gas tank, the receiver must be 
mounted on the left side of the bulk
head in the engine compartment. The 
speaker should be mounted on the in
side of the dash over the steering col
umn or toward the center. In the 
model A Ford, the speaker should be 
mounted on brackets against the right 
kick pad. 

The circuit of the Model 6 is of the 
superheterodyne type and uses the fol
lowing tubes: One 36 as R.F. ampli
fier; one 36 as combination first-de
tector and oscillator; one 36 as I.F. 
amplifier (I.F. is 260 kc.); one 85 as 
second detector, A.V.C. and audio 

CHASSIS t 

i"''ll"' GNO. 
...... 

CHASSIS t 

8,00o OHMS 

R j SW. • ONE·UNIT. 

•• 25-0 ... 

amplifier; and one 41 as an output 
tube. 

The Philco Transitone Model B6, 
made expressly for the Chry.sler Cor
pc,ration for installation in the 1933 
Plymouth cars, is essentially the same 
in circuit design and base layout as the 
Model 6. 

The difference between these models 
is in the assembly and the manner in 
which they are installed. In the B6, 
the receiver and dynamotor are located 
in a metal box (similar to a battery 
box) and the complete unit is installed 
in the floor of the car. The control 
unit is mounted in its usual place and 
the speaker is on the dash. 

PHILCO TRANSITONE MODEL 6F 
THIS set, which incorporates the 

fundamental circuit of the model 6 
chassis described below, is distin
guished by its power supply; a vibrator
type "B" unit supplants the dynamo
tor and is incorporated in the receiver 
chassis. The model NF set is optional 
equipment, through United Motors 
Service, on the following makes of 
cars: Auburn, Chrysler, Cord, DeSoto, 
Dodge, Essex, Franklin, Hudson, Hup
mobile, Nash, Rockne and Studebaker. 
(A special set is available for Pack
ards.) The installation time for a 
model 6F job is only about 1 hour. 

PHILCO TRANSITONE MODEL 7 
THE Transitone Model 7 receiver is a 

five-tube auto-radio receiver. The 
accessories in this set include ignition 
noise suppression equipment and the 
type EA dynamotor. 

Installation of this receiver is made 
on the inside of the dash, as high and 
far to the right as possibl�. Clinch-on 
nuts are provided so that the receiver 
may be mounted on the dash in either 
position. In the model A Ford, the set 
should be placed on the left side of the 
dash on the engine side of the bulkhead 
because of the location of the gas tank. 
The speaker should be �ounted on the 
inside of the dash either over the steer
ing column or near the c'eilter. In the 
model A Ford, the speaker should be 
mounted on brackets against the right 
kick pad. The control unit is mounted 
on the steering column. 

The circuit of the Model 7 is of the 
superheterodyne type and uses the fol
lowing tubes: One 36 as an R.F. ampli
fier; one 36 as a combination first de
tector and oscillator; one 36 as an I.F. 
amplifier (I.F. is 175 kc.); one 38 as a 
second detector and A.V.G.; and one 
41 in the output stage. 

The model EA dynamotor, or bat
teries, (180 volts) may be used with 
this receiver. Terminal connections 
and a diagram of the EA dynamotor 
are shown here. 
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PHILCO RADIO & TELEVISION CORP. 

PHILCO TRANSITONE MODELS 8 
AND 12 

THESE two receivers are identical ex-
cept for the fact that the Model 12 

is designed for operation from a 12-
volt storage battery. The filament 
connections of the Model 12 are shown 
here. 

The installation data for these re
ceivers are the same as for the Model 
7 receiver except for the cable connec
tions: in the Models 8 and 12, the 
speaker and battery cables and the 
antenna lead are all formed in a one
piece cable which is totally shielded. 
The Model EA dynamotor is supplied 

J 99,000 
"' O�MS 

X.F. •17.5 I<C:. 

CIIASSIS. 

"Y GNO. -

"A" 

TRANSITONE MODEL·12 

as standard equipment on the Model 8 
set, and the Model EC dynamotor is 
supplied as standard equipment with 
the model 12 receiver. The size of 
these dynamotors is approximately 
6% x 8-7/16 inches. 

These receivers are six-tube super
heterodynes using the following tubes: 
one 36 as an R.F. amplifier: one 36 as 
a combination detector-oscillator; one 
36 as an I.F. amplifier (I.F. is 175 
kc.); one 38 as a second detector and 
A. V. C.; two type 41 tubes in the 
push-pull output stage. The "B" sup

·ply is 1 80 volts. A dynamic speaker 
is employed. As in other Philco Transi
tone auto receivers, ignition-noise sup-

pression equipment is supplied as an 
accessory. 

All Philco Transitone Model 12's 
manufactured after January 1, 1933, 
are similar to the Model 9, except that 
they are designed for operation on 12-
volt bus and boat batteries. 

PHILCO TRANSITONE MODEL 9 
THE Model 9 receiver is a six-tube 

superheterodyne receiver. The me
chanical details are essentially the 
same as for the Models 7, 8, and 12. The 
electrical characteristics of this re
ceiver are tthe same for the Model 6 
discussed previously, and, therefore, 
reference should be made to that de
scription. The tubes used are as fol
lows: One 36 as an R.F. amplifier; one 
36 as a combination first-detector and 
oscillator; one 36 as I.F. amplifier 
(I. F. is 260 kc.); one 85 as second-de

tector, A.V.C., and audio amplifier; 
one 37 in an audio stage; and one 79 in 
the output stage. 

The "B" supply is furnished by a 

type ED dynamotor which supplies 220 
volts. 

S><•ELOEO CABLE 
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OFFICIAL RADIO SERVICE MANUAL 

PHILCO RADIO & TELEVISION CORP. 

Modell6 

THE PHILCO RADIO MoDEL 16 is an eleven-tube superheterodyne broadcast and short-wave receiver, 
operating upon alternating current and employing the high-efficiency 6.3 volt tubes, automatic inter
station noise suppression, and a frequency (wave-band) coverage that permits reception of the short-wave 
(high-frequency) broadcast programs. The same superheterodyne circuit is used for all reception. The 
Receiver is equipped with a five-point wave-band switch. The ranges are-

(1) 520 K. C. to 1500 K. C. (3) 3.2 M. C. to 6.0 M. C. 
(2) 1.5 M. C. to 4.0 M. C. (4) 5.8 M. C. to 12.0 M. C. 

(5) 11.0 M. C. to 23.0 M. C. 

The Receiver employs a Phiko Type 77 tube for first detector, a Type 76 for oscillator, a Type 78 
£or first I. F., a Type 78 for second I. F., and a Type 37 for second detector. The automatic interstation 
noise suppression circuit uses a·Type 78, the first A. F., a Type 77. The driver (second A. F.) is a Type 42; 
the class "A" amplification is accomplished with two Type 42 tubes as triodes; the rectifier is a Type 5-Z-3. 
The intermediate frequency is 4GO kiloeycles. The power consumption of Model 16-122 is 130 watts; of 
Model 16-121, 120 watts. 

Table 1-Tube Socket Data*-A. C. Line Voltage 115 Volts 

Inter- 2nd 
1st 1st. 2nd 2nd Station let A. F'. Recti-

Circuit Det. Osc. I.F'. I.F'. Det. Noise A. F. (Drlv- Output tier 
S...pr. er) Circuit 

-- -- -- -- -- -- --

Type Tube n 76 78 78 37 78 n 42 42 42 5-Z-3 
-- -- -- -- -- -- -- -- -- --

Filnm�nt Volts-}' to F. ... .... 6.3 6.3 G.3 6.3 6.3 6.3 6.3 6 .3 6.3 6.3 4.7 
-- -- -- -- -- -- -- -- -- --

Plate Volts-P to K ........... 220 r.3 22r, 230 0 1.8 130 220 340 340 400 
-- -- -- -- -- -- -- -- -- --

Screen Grid Volts-SG to K .... M - 80 80 - 1.8 1.8 220 340 340 -
-- --- -- -- -- -- -- -- -- --

Control Grid Volts-CG to K ... 1.6 G.4 0 0 .2 1.6 .4 .6 34 34 -
-- -- -- -- -- -- -- -- -- -- --

Cathode Volts-K to F. . .. . .. 4.2 1.9 2.2 2.5 0 0 0 0· 0 0 -

• All of the above read•'!!!" were tAken from the u!'olers1qe of the cha�s1s, usmg test prods and leads1 With a smt
nhle A. C. voltmeter lor f•lament voltajfes, and a h1gh-res1stance multi-range U. C. voltmeter lor otner readings. 
The Phi/co Model 048 All-Purpo�e Set Te•ttr is highly recommended lor this use. Volume control set at max1mum 
and station selector turned to low frequency end; inlcrstntion n01se suppression (_·ircuit potentiometer turned all 
the way to the right; and toggle switch (interstation nmse suppression Circuit) in "ON" ("S") position. Rending• 
taken with n plug-in adapter will NOT be satisfactory. 

N OTJ!l-These values 
are for Model 16-122. 

Model 16-121 uses a 
Type 80 Rectif ier  

Tube. SeeN ote, page 
4, at end of Replace
ment Parts List. 

Table 2-Power Transformer Data 

tYPt:42 
TUB[ 

TYPE )7 
TVIIt 

TYP£78 
TUBE 

TYP£78 
TUDE 

Trrmlnal 

1-2 

3-5 

6 -7 

A. C. Volts 
·-

10.';-125 

6.3 

5.0 

----

TYP£42 
TliBE 

MJ1'll!��:���:�ON/ GROUN 
A.D.JUSTMENT ANTINN� TUBE TUBE 

Top View of Chassis, Showing Tube Locations and Major Parts 

77j Sockets 
78 

© 78) 
Sockets 37 

8-10 soo 

4 -

9 --

g 42 Socket 
, 

Circuit Color 

Primary White 

Filament Black 

}'•lament of 5-Z-3 Blue 

Plates of 5-Z-3 Yellow 

Center Tap of 3-5 
Black-Yellow 

Tracer 
--

Center Tap of S-10 
Yellow-Green 

Tracer 

� � 5-Z-3 Socket 

Terminal Arrangement of Tube Sockets 1/lewed from Underaide of Chaulo 
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Botto.n Voew ol Chassis, Showlng_Parts 

Inability of a suitable radio receiver to pick up signals upon the shorter waves (higher frequencies) 
frequently can be traced to the aerial itself. A relatively short, but efficiently designed, aerial will give 
better results on the short waves than one which has a long and involved lead-in. Extreme care should be 
exercised in the installation of the Model 16, that it may have every opportunity to bring in all the fre

quencies. Instruction should be given the customer in tuning in the shorter waves, which are character
istically difficult for a novice. Attention should be called to the time-difference existing, that the listener 
may not listen at such hours as a desired station is not transmitting. Much good will be acomplished by 
a thorough instruction of the customer. Philco distributors are prepared to supply special aerial equipment. 
especially designed for reception of the short waves. 

ADJUSTMENT OJ! MODEL 16 SERIES 

These receivers are adjusted accurately at the factory prior to shipment. Uncle�:. normal conditions 
it is not necessary to readjust the compensating condensers. If such adjustment becomes necessary, it 
should not be attempted without first making sure that proper instructions and suitablt> equipment are 
at hand. Philc.o distributors are in a position to supply both. The Philco Model 048 All-Purpose Set Tester 
contains a 'Variable-frequency signal generator covering all frequencies between 105 K. C., and 2000 K. C., 

and is highly recommended for all required adjustments. 

I 
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I 
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I : 

I 
i 



'71*

I.
I V

A
.

.1.
I

7
6. 4-

r
A

r
.

I-F
I

I~
'/.2L

4,47
i

OFFICIAL RADIO SERVICE MANUAL 
173 
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REPL.ACEMEIIT PARTS I'OR MODEL 16 

No. on 
Figs. Description 

(!) Wave Band Switch ............... . 
® Tuning Condenser Assembly ........... . 

Part No. 
42-1037 
31-1039 

0 Compensating Condenser 
(Wave-trap) .......... { Wave-trap } 38-5199 

G) I nductance (Wave-trap) . . Assembly 
® Condenser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'5858 
® Compensating Condenser (Ant.; H. F.; Part 

of®) ............................. . 
rJ) Compensating Condenser (Ant.; Broadcast 

and Police; Part of ®) .............. . 
® Antenna Transformer (H. F. Bands) ...... 32-1183 
® Antenna Transformer (B'dc't & Police B'ds) 32-1182 
@> Resistor (Brown-Black-Orange). . . . . ... 4412 
@ Compensating Condenser (Range 3) . . . . 04000-V 
@ Condenser.. .. .. .. .. . . . . . .. . . . .. 30-1000 
@ Compensating Condenser (Range 2; series) 04000-R 
@ Compensating Condenser (Range 1; series) . 04000-R 
@ Condenser. . . . . . . . ........... 3615-L 
@ Resistor (Green-Black-Red). . ......... 5310 
@ Condenser·. . . . . . . . . . . . . . . . . . . . . . . . . . 5886 
@ Resistor (Brown-Black-Orange). . ....... 4412 
@ Oscillator Coil (H. F.)... . .......... 32-1185 
@ Condenser. . . . . . . . . . . . . . . . . . 7301 
@a Resistor (Brown-Black-Orange) . . . .... 4412 
® Compensating Condenser (Range 1; Shunt) 0-4000-A 
@ Oscillator,Coil (Broadcast and Police) .... 32-1184 
@ Compensating Condenser (Osc.; H. F.; Part 

of®) ............................ . 
@ Compensating Condenser (Osc.; Police; Part 

of ®) ........... ......... . 
@ Resistor (Flexible Wire-wound ; Green-

Black-Brown). . . . . . . . . . 6977 
@ Condenser............ . . . . . . . 5863 
@ Resistor (Green-Brown-Orange) . . . . . . 4237 
@ Compensating Cond'ser (1st, I. F. Primary) 31-6002 
@ 1st, I. F. Transformer. . . . . . . . . . . . . . . . . 32-1186 
@ Compensating Cond'r (1st, I.!<'. Se�ondary) ��m@n 

@ Condenser . . . . . . . . . . . . . . . . . . ... 3()15-AB 
@ Resistor (Flexible Wire-wound; Orange-

Black-Brown) . 33-3010 
@a Condenser . . . . . . . . . . . . 3615-AT 
@ Resistor (Red-Black-Green). . . . . . . . . . . . 5872 
® Condenser . . . . . . . . . . . . . . . . . . . . . . 3615-D 
@ Resistor (Brown-Green-Green) . . . . . . . . . . 7009 
@a Resistor (White-White-Orange). 4411 
@ Resistor (Yellow-White-Yellow) 4517 
® Compensating Cond'ser (2d, I. F. Primary) 31-6002 
@ 2d, I. F. Transformer. . . . . 32-1186 

@ Compensating Cond'r (2d, I .  F. Secondary) �ili@n 

@ Condenser . . . . . . . . . . . . . . . . . 3615-AT 
@ Resistor (Flexible Wire-wound; Green-

Black-Brown) . . . . ..... 697i 
@ Pilot Lamp (Station Selector) . . . . . . . 6608 
@ Shadow Tuning Meter. . . . . . . . . . . 6497 
@ Pilot Lamp (Shadow Tuning Meter ; Part 

of@) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Uat 
Price 

. 16 

.20 
.16 
.20 
.35 
.3.'i 
.16 
.20 
.25 
.20 

.35 

.20 

.12 

.20 

.18 

.25 

.20 

.15 
.20 
.20 
.18 
.20 
.20 
.20 

.20 

.20 

.12 
2.25 

No. on Uat 
Flge. Deecription Part No. Price 

@ Compensating Cond'<�er (3d, I. F. Primary) 31-6003 
@ 3d, I. F. Transformer. . . . . . . . . . . . . . 32-1188 

Common @ Compensating Cond'r (3d, I. F. Secondary) with@ 
@ Condenser . . . . . . . . . . . . . . . . . . . . . 3615-AS . 25 
@ Resistor (Part of@). . . . . . 
@) Resistor (White-White-Orange)........ 4411 
@ Condenser .. . . . . . . . . . . . . . . . . . . 4519 
@a Condenser . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4519 
@ Condenser (Double) . . . . . . . . . . . . . . . . . . . . 7296-G 
@ Resistor (Yellow-Black-Green) .......... 6010 

.20 

.18 

.18 

.20 
@ Switch (Toggle) ; I nterstation Noise SuJ1-

pression Circuit. . . . . . . . . . . . . . . . . . . . 42-1036 . 40 
@ Volume Control and "On-Off'' Switch .... 33-5013 1. 00 
@ Resistor (Green-Black-Red) ............. 5310 .20 
® Condenser . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3903-J . 20 
@ Con!lenser . . . . . . . . . . 4519 .18 
® Condenser . . . . . . . . . . . . . . . . 3615-AD . 20 
@) Resistor (White-White-Orange) .......... 4411 .20 
® Resistor (Violet-Black-Orange)..... 5385 .20 
@ Filter Condenser Bank. . . . . . . . . . . . . . . . . 30-4026 3. 00 
@ Resistor (Brown-Blue-Yellow)......... 5331 .20 
@ Resistor (White-White-Orange) .......... 4411 . 20 
@ Condenser (Double) ................... 6287-J 
@ Input Transformer ..................... 32-7057 
@ Resistor (Brown-Black-Orange). . . . . . . . . . 3524 
@ Condenser ............................ 3903-F 
@ Output Transformer . . . . . . . . . . . . . . . . . . . 32-7052 
@ Voice Coil and Cone Assembly .......... 36-3061 
® Speaker Field, Assembled with Pot (U-2). . 36-3088 
® Resistor (Brown-Black-Green) .......... 4409 
@ Resistor (Wire-wound) . . . . . . . . . . . . . . . . . 33-3020 
@ Resistor (Brown-Black-Green). . . . . . . . . . . 4409 
® Condenser (Electrolytic) ............... 30-2003 
® Resistor (Yellow-White-Yellow) ......... 4517 
@ Condenser (Internal to @) ....... . .. . . . . 

@) Tone ( 'ontrol . . . . . . . . . . . . . . . . . . . . . . . . . 30-4033 
@) Condensers (External to @) . . . . . . . . . 06713 

2.25 
.20 
.15 

.75 

.20 

.30 

.20 

.70 

.20 

.45 

.w ® Voltage Divider Resistor (Wire-wound) ... 33-3021 
@ Potentiometer ( lnterstation Noise Suppres-

sion Circuit) . 33-501.5 . 80 
@ Resistor (Brown-Black-Orange). 3524 . 20 
@ Resistor (Brown-Orange-Orange) . . 6450 . 35 
@ Filter Choke. 32-7056 1. 85 
@ Condenser . . . ................. 6287-F . 12 
® Condenser (Electrolytic). . . . . . . . . . 30-2011 1. 25 
@ Condenser (Electrolytic). . . . . . . . . . . . . . . . 30-2011 1. 2.'i 
@ Power Transformer (5(Hi()�) . . . . .. . .. . . 32-7058 .'5.00 
@) Condenser (Double) . . . . . . . . . . . . . . . . . . . . 3793-E . 20 
® Resistor (Brown-Green-Orange) . . . . . . . . . 5718 . 40 

Tube Shield .......................... 28-1107 .10 
Four-prong Socket. . . .. .. . .. .. .. .. . .. .. 7545 . 08 
Five-prong Socket ..................... 7546 .10 
Six-prong Socket ...................... 7547 .10 
Knob (Large). . . . . . . . . . . . . . . . . 03063 . 08 
Knob (Small) . . . . . . . . . . . . . . . . . . . . . . . . 03064 . 06 

NOTE.-Model16-121 uses a Type80 tube in lieu of 5-Z-3. Parts used in 
the 16-121 chassis that differ from the 16-122 parts above listed are: 

@ Power Transformer (50--60,-) ........... 32-7080 Speaker ......................... K-17 
� Condenser (Electrolytic) (8.0 Mfd.) ...... 6706 1.50 Speaker Socket. ....................... 7084 
@ Condenser (Electrolytic) (8.0 1\ffd.) ...... 7464 1.25 Speaker Cable ........................ L1632 
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REC. U.S. PAT. or:r:. 

Service Bulletin ,.,.. No. 138 

Model 43 
The Philco Radio of the 43 Series is an eight tube 

superheterodyne short wave and broadcast wave com
bination, employing the high efficiency 6.3 volt filament 
tubes , automatic volume control and pentode output. 
The same superheterodyne circuit is employed for both 
short wave and broadcast wave ranges , with an inter
mediate frequency of 450 kilocycles. Four tuning ranges 
on the dial are provided, these being controlled by the 
wave change switch. The ranges are as follows: 

Position 1. ..... ........... 550 KC to 1400 KC 
Position 2 ................. 1.4 MC to 3.4 MC 
Position 3 ................. 3.3 MC to 9.0 MC 
Position 4 ................. 8.5 MC to 20.0 MC 

The chassis is made in two different types , one known 
as the 121 code, employing a single dynamic speaker, 
and the other known as the 221 code, employing twin 
dynamic speakers. These code numbers appear on the 
radio chassis as a part of the model number. Cha.sses of 
one code are not interchangeable with those of another. 
The power consumption of the various models is a.s 

follows: 
Chassis Volts Cycles Watts 

43-121 115 50-6 0 6 5  
43-221 115 50--60 88 
43-121 115 25-40 6 7  
43-121 230 50--60 6 5  
43-221 230 50--60 88 

80 

cW 
mJ 

FF 
42. 

F-Filament 
P-Plate 

lL 

SG 

@ 
Ff 

44 

.ll lL 

37 G� 
36so� 

37 44 44 
G SG SG 

c-:i�� 
"\.F.V '-ttV 'FV 

SG-Screen Grid K---cathode 
CG---control Grid 

Tube Sockets, Under Side of Chassis 

Cautlon:-Never oonneot the chassis to the power eupply unlet!e 

the epeakers are oonneoted and all tubee are in place. 

Table 1-Tube Socket Data*-A. C. Line Volta�e 115 Volts 

Tube Filament Plate Screen Control 
Volts Volts Grid Grid Cathode 

F to F P toK Volts Volta Volta 
Type Circuit SG to K CG toK KtoF 

37 Osc. 6.3 175 - 6. -
36 1st Det. 6.3 235 80 3.0 12.0 
44 1st I. F. 6.3 235 80 .2 3.0 
44 2nd I. F. 6.3 235 80 3.5 3.5 
37 2n I Det. ).3 0 - 0 0 
44 1st Audio 6.3 45 45 .2 2.0 
42 Output 6.3 215 240 .4 15.0 
80 Rectifier 5.0 350/Plate 

"l" • All of the above readings were taken from the under side of the chassis, using test prods and leads with a ouitable A. C. voltmeter for filament 
voltagee and a high resistance, multi-range D. C. voltmeter for all other readingo. Volume control at maximum and owitoh and otation oeleotor aet 
for 550 KC. Readings taken with a radio set teeter and plug-in adaptor will not be satisfactory. 

Table 2-Power Transformer Data Table 3-Resistor Data 

Ter- A. C. Volta Circuit Color 
mlnala 

COLOR 
No. on Power Realablnce 

Fill.•· (Watta) (ohma) 
Body Tip Dot 

1-2 105 to 125 Primary White 

3-5 6 .3 Filaments Black 

6--7 5.0 Filament of � 0 Blue 

8--10 6 85 Plates of 80 Yellow 

4 . ... Center Tap Black Yell ow 
of 3-5 Tracer 

9 • •  0 0 Center Tap Yellow Green 
of 8--10 Tracer 

@) � @ ... 500 Fie xible Wir e 
.5 1,000 Brown Black Red 

® .5 2,000 Red Black Red 
@@ 1.0 5,000 Green Black Red 

� . . . 5 ,6 20 Long Tubular 
1.0 10,000 Brown Black Orange 

� .5 10,000 Brown Black Orange 
.5 13,000 Brown Orange Orange 

@)@ .5 25,000 Red Green Orange 
® .5 70,000 Violet Black Orange 

�� 
.5 99,000 White White Orange 
.5 490,000 Yellow White Yellow 

� .5 1,000,000 Brown Black Green 
.5 2,000,000 Red Black Green 

175 
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RECTIFIER In AUDIO

SOCKET SO KET

CireeN C /141/TE
li/1//7f. FROM DUCKING COIL

BLACK END PROM BUCKING CON
Ve-c LOW

GR EN
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Model 43

2" DE SOULE 2 I E5OCNET

Parts Diagram

CABLE fROM .Ser
DLAfK

['Rom nzlo COIL

fp m fIR
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ISINISSI////////

/AM.,

More
FROM DUCKING COIL If-LAT Wier)

Twin Speaker Connections -221 Code

0

(7)

r.
0
O

0
0.

OSCILLATOR

SOCKET

Adjustment of Model 43 Series
These receivers are accurately adjusted at the factory prior to shipment. Under normal conditions

it will never be necessary to re -adjust the compensating condensers. If for any reason such adjustment
should be required, it should not be attempted without first receiving the proper instruction and
equipment from your distributor. The Philco Oscillator equipment has been especially designed for
use in this work and will be found the most inexpensive and most reliable for the purpose.



N..N
.

; 4.`

... .."'. -4
.7 r-.  -

-I

....... ;-. I 4
r

.7.,.

1..:' A-
,!.. --.: -

.
.- --: 1 

. ..- ..., ......6-- - 1

A !7

r . -...t r.
A j " '-.

.1 .1,A i

0,61 .1 NI , 4' ,,i. r
-- t-,-7 I. v e,ii .

hi; i.- ... ..

' GaZ I

.
. -

-

- t....... ' :- -..

- I12,..At t ....ir 1,......... ,--

.....--
-4..'' -.

-
.. .

,

,,...i. ...... .

- -

s ---1,--' -. -:,...
.:-

'
- _
.---

:.-
.

4. "i r7 -. -

. ,- ,;"..,
..

--' r .-, - '... t '.. ' 
'I.

. :.

'[.
:

. I,

, . .
V - I r

I-

-- ..,-.. ...- - -- :,-
- 1. T-,.

_.

.... - -I... -.--... r, . TA . 4.

178 
OFFICIAL RADIO SERVICE MANUAL 

PHILCO RADIO & TELEVISION CORP. 

PHILCO 
Service Bulletin 

Replacement Parts Model 43 
No. on 

FiJ1s. :l and 3 Description Part No. List Price 

<D Wave Change Switch . 05617 
® Condenser {410 mmf.) . 5120 .18 
@ Compensating Condenser-450 K. C. Wave Trap 04000B .18 
(!) R. F. Choke . 05191 .15 
® Resistor (2,000 ohms) 6984 .25 
® Condenser (1000 mmf.) 5215 .20 
CD Antenna Coupling Coil • 05189 .50 
® Antenna Transformer* . 06404 
@aCondenser (3,000 mmf.) 6009 .30 
® Resistor {1,000 ohms) 5837 .25 
@ Oscillator Coil* . . 05624 
@ Condenser (1,650 mmf.) 5877 .30 
@ Condenser (1,250 mmf.) 5886 .25 
@ Compensating Condenser-1400 K. C. End of 

Second Band . . 04000F .16 
@ Condenser (250 mmf.) . 3082 .20 
@ Compensating Condenser-600 K. C. End of 

First Band . 04000F .16 
@ Condenser {250 mmf.) . 3082 .20 
@ Compensating Condenser-8 Megacycle End 

Third Band . 04000V 
@ Tuning Condenser Assembly . 05154 
@ Grid Coil (Top of Chassis) . 05190 .25 
@ Compensating Condenser (Part of Tuning Cond. 

Assembly) 
@ Compensating Condenser (3.5 Megacycle End of 

Second Band) . 04000V 
® Resistor (99,000 ohms) . 4411 .25 
@ Neutralizing Condenser (Top of Chassis) . 04000V 
® Condenser (1000 mmf.) 5837 .25 
@ Condenser (50 mmf.) (Top of Chassis) 3774 .25 
@Resistor (490,000 ohms) 4517 .25 
@aCompensating Condenser (1400 K. C. End of 

First Band) . 04000F .16 
® Resistor (25,000 ohms) . 4516 .25 
@ Condenser (.05 mfd.) 3615E .20 
@ Resistor (500 ohms) 6977 .20 
@ Compensating Condenser . 04000C .08 
® Compensating Condenser-1st I. F. Primary . 04000M .16 
@ First I. F. Transformer . 05185 .55 
@ Compensating Condenser-1st I. F. Secondary . 04000M .16 
@ Condenser (.05 mfd.) 36151V .16 
@ Resistor (2,000,000 ohms) 5872 .25 
@ Condenser (.05 mfd.) 3615J .18 
® Resistor {10,000 ohms) . 3524 .25 
@ Resistor (500 ohms) 6977 .20 
@ Compensating Condenser-2nd I. F. Primary . 04000M .16 
@ Second I. F. Tran�former . . 05185 .55 
@ Compensating Condenser-2nd I. F. Secondary . 04000X .16 
@ Condenser (.05 mfd.) 3615W .16 
@ Resistor (500 ohms) 6977 .20 
@ Filter Condenser Bank (.25, 2-.5 mfd.) . 05239 1.00 
@ Filter Choke . 5930 1.40 
@ Condenser (.05 mfd. and Resistor 250 ohms) . 3615AS . .25 
@ Electrolytic Condenser . . . 7556 1.25 
@ Compensating Condenser-3rd I. F. Primary . 04000M .16 
@ Third I. F. Transformer . 05185 .55 
@ Compensating Condenser-3rd I. F. Secondary . 04000M .16 

•supplied in matched pair-Antenna and oscillator coils. 

No. on 
Fiaa. :l and 3 Description Part No:_ List Price 

® Condenser (110 mmf.) . 4519 .18 
@ Resistor {99,000 ohms) . 4411 .25 
@ Condenser (110 mmf.) 4519 .18 
@ Volume Control and On-Off Switch 6892 1.2.5 
@ Condenser (.01 mfd.) 3903F .15 

@ Resistor (1,000,000 ohms) . 4409 .25 
@) Wire Wound Resistor (185 and 245 ohms) 6452 .16 
@ Resistor (5,000 ohms\ 3526 .25 
@ Resistor {5,000 ohms) 3526 .25 
@ Resistor (13,000 ohms) . 6450 .35 
® Condenser (.01 mfd.) 3903N .16 
@ Resistor (70,000 ohms) . 5385 .25 
@ Resistor {490,000 ohms) 4517 .25 
® Resistor {25,000 ohms) . 4516 .25 
@ Condenser (.01 mfd.) 3903AA .14 
@Tone Control . 05174 .16 
@) Output Transformer 2580 1.25 
@ Voice Coil and Cone Assembly . 02823 .45 
@) Speaker Field and Bucking Coil Assembled with 

Pot (K-7) . . 02761 2.25 
@) Condenser {.015 mfd. Double) 3793K .20 
@ Power Transformer-50-50 Cycles, 115 Volts, 

Single Speaker Models 707 4 3.50 
25-40 Cycles, 115 Volts, Single Speaker Models 7075 6.75 
50-60 Cycles, 230 Volts, " 7076 4.00 
50-60 Cycles, 115 Volts, Twin Speaker Models . 6985 4.50 
50-60 Cycles, 230 Volts, 6986 5.25 

@ Electrolytic Condenser (6 mfd.) 50-60 Cycles 4916 1.75 
Electrolytic Condenser (8 mfd.) 25-40 Cycles 6707 1.50 

@ Resistor (10,JOO ohms) . 4412 .25 
® Condenser (.05 mfd.) 3615AD .20 
@ Electrolytic Condenser (6 mfd.) 50-60 Cycles 4916 1.75 

Electrolytic Condenser (8 mfd.) 25-40 Cycles 6706 1.50 
® Output Transformer-Twin Speaker . 2564 1.35 
@ Voice Coil and Cone Assembly . 02823 .45 
@ Voice Coil'and Cone Assembly . 02823 .45 
@ Speaker Field and Bucking Coil Assembled with 

Pot (K-9) . . . . . . . . . . . 02762 2.75 
@> Speaker Field and Bucking Coil Assembled with 

Pot (K-10) . 02767 2.25 
@ Condenser {.5 mfd.) . 05150 .50 
@ Wire Wound Resistor {5,620 ohms) Twin Speaker 6451 .30 

Tube Shield . 5387 .05 
Knob (Larg�) . 03063 .08 
Knob {Medium) . 03064 .06 

Knob (Small) . 03437 .02 
Knob Spring (Large) 5262 .35 per C 
Knob Spring (Small) 4147 .01 
Grid Clip 4897 .30 per C 
Four Prong Socket Assembly 5026 .08 
Five Prong Socket Assembly 4956 .10 

Six Prong Socket Assembly 6417 .10 
Dial Complete . 05418 .55 
Bezel . 6826 .20 
Tuning Condenser Drive Cord . 04834 .12 
Spring 6508 1.60 per C 
Chassis Mounting Screw W-468 3.50 per C 
Mounting Washer W.J15 .40 per C 

Rubber Washer . 5189 .03 

PHILCO RADIO & TELEVISION CORPORATION 

l 
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PHILCO RADIO & TELEVISION CORP.

Model 48
The Model 48 is a four tube, 115 volt

direct current operated superheterodyne receiver,
designed for operation on 540 to 1500 kilocycles.

This model contains a type 36 screen grid
tube for combination first detector and oscil-
lator, a type 44 r. f. pentode tube as inter-
mediate frequency amplifier, a type 36 screen
grid tube as second detector, and a type 43
pentode tube as output. A type 9 ballast
tube is used for automatic voltage regulation.
All of these tubes are the new Philco high
efficiency type which consume a minimum of
current.

The intermediate frequency of this model is
175 kilocycles. The power consumption is 40
watts.

SG-Screen Grid K-Cathode
CG-Control Grid

Tube Sockets, Under Side of Chassis
Caution.-Never connect the chassis to the power supply unless

the speaker is connected and all tubes are in place.

F-Filament
P-Plate

Table 1 --Tube Socket Data-D.C. Line Voltage 125 Volts

Valve Filament
Volts
F to F

Plate
Volts
P to K

Screen
Grid
Vo lts

SG to K

Control
Grid
V lVolta

CG to K

Cathode
Volts
K to FType Circuit

Det.-Osc. 6.3 100 55 3.0 .5
44 I.F. 6.3 70 70 4.5 10.
36 2nd Del.. 6.3 37 35 3.0 .5
43 Output 25.0 100 105 .4 .4

9 Ballast 50 . . . .. ... ...

Table 2-Resistor Data

Nos. on Figs.
3 and 4

Resistance Power
(Watts)

Color

Body Tip Dot

ED 30 & 140 . . Wire Wound
ED 250 Combined w ith .05 Mfd: Conde user
43..)

1000 .5 Brown Black Red
0 8000 .5 Gray Black Red
® 25,000 1. Red Green Orange
® 32,000 1. Orange Red Orange

09 0 51,000 .5 Green Brown Orange
® 10,000 2. Brown Black Orange® 0 ® 99,000 .5 White White Orange0 240,000 .5 Red Yellow Yellow
® 490,000 .5 Yellow White Yellow0 1.000,000 .5 Brown Black Green

1.c.1

1.1
122

5 MF121 .5 MF2L.25 MF1L .15 MF.Ii .1 MILT TT T T
GROUND TO CAN-r-=

Internal Connections Filter Condbnser
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PHILCO RADIO & TELEVISION CORP. 

ADJUSTMENT 01' MODEL 48 

These receivers are accurately adjusted at the factory prior to shipment. Under no circumstances are the con1pensa.ting 
condensers to be changed in the field unless the proper instructions and equipment are available. This adjustment requires 
special oscillator equipment which can be obtained from all Philco distributors. 

Replacement Parts for Model 48 
No. on 

Fills. 3 and 4 Description 

CD Condenser (.01 Mfd.) 

® Volume Control (5,000 Ohms) . 
® Condenser (.01 Mfd.) 
@ Condenser (2 Mfd.) 
® Antenna. Transformer 
® Tuning Condenser Assembly 
(!) Corruensating Cond.-Antenna-Pa.rt of 

Tuning Condenser Assembly 
® Detector Transformer 
® Resistor (1,000,000 Ohms) 
@ Condenser (.05 Mfd.) 
@ Compensating Cond.-Detector, Part of 

Tuning Condenser Assembly . . . . 

Part No. 

3903-T 
5839 
3903-AK 

05518 

05848 
05885 

05849 
4409 
3615-J 

@ Comp. Con d. First I. F. Primary . 04000-A 
@ Oscillator Coil . 
@ Resistor (6,000 Ohms) 
@ Condenser (710 Mmf.) 
@ Condenser (.05 Mfd.) 
@ Compensating Cond.-High Frequency 

-Part of Tuning Condenser Assembly 

5863 

3615-AC 

@ Comp. Condenser Low Frequency 04000-F 
@ Condenser (710 Mmf.) 5863 
@ Resistor (1000 Ohms) 5837 
® Condenser (.05 Mfd. and ltesistor 250 

Ohms) 
@ First I.F. Transformer 

@ Comp. Con d. First I. F. Secondary 

@ Seeond I. F. T;·ansf ormer 
@ Resistor (10,000 Ohms) . 

@ Resistor-Wire Wound-(140 Ohms and 
30 Ohms) . 

@ Compensating Condenser, Second I.F. 

3615-C 
04887 

04000-A 

03887 
4237 

06200 

Secondary . 04000-A 

@ Filter Condens!'r Bank (.1, .15, .25, 2-.5 
Mfd.) Oli569 

No. on 
Fills. 3 and 4 Description 

@ Resistor (51,000 Ohms) 
@ Condenser (250 Mrnf.) 
® Resistor (51,000 Ohms) . 

@ Resistor (99,000 Ohms) . 
@ Resistor (99,000 Ohms) . 

@ Resistor (25,000 Ohms) . 

@ Resistor (32,000 Ohms) . 
@ Pilot Light 
® Condenser (250 Mmf.) 
@ Condenser (.01 Mfd.) 
@ Resistor (240,000 Ohms) 
@ Resistor (490,000 Ohms) 
@ Resistor (99,000 Ohms) . 
@ Condenser (.01 Mfd.) 

@ Condenser .01 Mmf. (assembled with (i)) 
@ Condenser (1 Mfd.) 
@ Output Tra.nsfor111er 
@ Choke ., 

@ Voice Coil and Cone Assembly 

@) Speaker Field Assembly with Pot 
@ On-Off Switch Assembly with Volume 

Control 

@.> Condenser (.015 Mfd. Twin) 
Tube Shield 
Knob 
Knob Spring 

Grid Clip . 

Four Prong Socket 

Five Prong Socket 

Six Prong Socket 

Pilot Light Bracket Complete . 

Dial Complete 

Bezel 

Part No 

4518 

3082 

4518 

4411 

44ll 

3656 

3525 

6608 
3082 
3903-F 
4410 
4517 
4411 

3903-F 
3903AK 

05518 
2660 

4951 
02861 

02671 

5839 
3793-l' 

03169 

03064 

5262 

4897 

5026 

495ti 

6417 

05G03 

05811 

6413 

PHILCO RADIO & TELEVISION CORPORATION 

Service Department 
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PHILCO RADIO & TELEVISION CORP.

PHILCO,
RtO.V.ry VAT

Service Bulletin pi -mg No. 147
Adjusting Models 48, 89 and 19

I ST I.F. 1ST I.F. END I.F. LOW FREQUENCY
PRIMARY SECONDARY SECONDARY

175 K.C. 175 K.C.175 K.C.

Back of Model 48 Chassis, showing location of Compensating
,Condensers

NOTE-The 2nd I.F. Secondary Condenser is mounted on the front of the
Chassis, but accessible through the opening in the back as shown

1ST I.F. 151 LE
PRIMARY SECONDARY

0
2ND 1.F.

PRIMARY

J

Back of Model 89 and 19 Chassis, showing location of Compensating
Condensers

NOTE:-I.F. Frequency in 89 and 19 14260 K.C.

1st Ant.

2nd Ant.

High
Frequency
1400 K.C.

Tuning Condenser, Model 48
Chassis, showing location of additional

Compensating Condensers

LOW
FREQUENCY

HIGH DETECTOR ANTENNA
FREQUENCY 1400 K.C. ROO K.C.

11400 K.C.

Top View of Chassis showing Tun-
ing Condensers, Models 89 and 19, also

additional Compensating Condensers

The general method of adjusting the Philco Models 48, 89 and 19 is the same as that for other
models as outlined in Service Bulletin No. 120-C. The adjustment of the I.F. Compensating Condensers
is completed first. This adjustment is then followed by the adjustment of the high frequency and
Antenna Condensers, and finally the low frequency condenser.

It is necessary to have an accurately calibrated oscillator signal at 175 K.C. and 260 K.C. for
adjusting the I.F. Compensating Condensers on the above Models 48, 89 and 19. The Philco
Oscillators Models 095 or 095B are accurately calibrated for these frequencies.

Use Philco replacement parts and tubes for every make of radio. Get a complete
catalogue from your Distributor.

PHILCO RADIO & TELEVISION CORPORATION
Service Department
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The Philco Radio Model 53 is a four tube stperhetero-
dyne, employing the new Philco high efficiency tubes with
pentode`output and a permanent Field Dynamic Speaker.
The set uses a Philco Type 77 tube as a first detector and
oscillator, a Type 77 tube as second detector, a Type 43
tube as output, and a Type 12-Z-3 as a rectifier. The set
will operate universally on either alternating or direct
current, 105-125 Volts. The intermediate frequency for
tuning the I.F. transformer is 450 kilocycles. The power
consumption on both A. C. and D. C. is approximately
45 watts.

Table 1-Tube Socket Data*-A.C. Line
Voltage 115 Volts

Circuit
Det.
Osc.

2nd
Det.

Out-
put

Recti-
fier

Type Tube 77 77 43 12-Z-3

Filament-Total 49.9 Volts A. C. Refer to Note.

Plate Volts-P to K 95 15 94 112

Screen Grid Volts-SG to K 94 34 102

Control Grid Volts-CG to K K. . 7 4 4 ....
Cathode Volts-K to F 15 12 10 112

NOTE:-Refer to Fig. 3. D ic to fihxzzlelat.a iu aeries, teat with suit-
able A. C. voltmeter across the two points indicated.

*All of the readings above in Table 1 were taken from the underside
of chassis, using test prods and leads with a suitable A. C. voltmeter for
filament voltage and a high resistance, multi -range D. C. voltmeter for
all other readings. Volume control at maximum and station selector
set for 550 KC. Readings taken with a radio set tester and plug-in
adapter will not be satisfactory.

Top View of Chassis, Showing Parts

PHILCO RADIO & TELEVISION CORP.

PHILCOjuln

Service Bulletin p-dNoe 149
Model 53

'11-1 77
2" DET.

43
OUTPUT

SG/ SS
PI I K
FS IF

p

RECTIFIER

77
DET. 0 SC.

IKI

FS IF

F Filament
P Plate

I2 -Z-3
SG Screen Grid K Cathode
CG Control Grid SP Suppressor Grid

Tube Sockets, Undei Side of Chassis

Table 2-Tube Socket Data*-D.C. Line
Voltage 120 Volts

Circuit
Det.
Osc.

2nd
Det.

Out-
put

Recti-
tier

Type Tube 77 77 43 12-Z-3

Filament-Total 51 Volts D.C. -Refer to Note.

Plate Volts-P to K 95 14 94 10

Screen Grid Volts-SG to K 93 34 100 ....
Control Grid Volts-CG to K . . 8 3 4 ....
Cathode Volts-K to F 7-14 6-12 3-26 58-73

NOTE:-Refer to Fig. 3. Due to filaments in series, test with suit-
able D.C. Voltmeter across the two points indicated.

*All of the readings above in Table 2 were taken from the under side
of chassis, using teat prods and leads with a suitable high resistance,
multi -range D. C. voltmeter for all readings. Volume control at maxi-
mum and station selector set for 550 KC. Readings taken with a radio
set tester and plug-in adapter will not be satisfactory.

OUTPUT
SOCKET

RECTIFIER DET.-05C.
SOCKET SOCKET

Bottom View of Chassis, Showing Parts
NOTE:-Place test prods across the two points indicated to test

filament voltage.
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PHILCO RADIO & TELEVISION CORP.

PH I LCO
Service Bulletin

Model 53
71iT.OSCILLATOR.-- /7 mo

-V 17

L
RESIST° VALUES FIXED CONDENSER

IN OHMS) VALUES WO/

® 6,000 0 .05
@CD 10,000 .09

0g) 490,000 .2 5

 240,000 75

Cli) 51,000 .2

 99,000 .0014

rfi 216 (TOTAL) 11 10.

 .00025
3 .oi

. 015

. 05

4444
TTTT

.05 _L GROUND TO CAN

°INTERNAL CONNECTIONS

FILTER CONDENSER

-Schematic Wiring Diagram
NOTE CD --This capacity obtained by pair twisted wires

Replacement Parts for Model .53
No. on

Figs. 2, 3 and 4 Description Part No.
No. on

Figs. 2, 3 and 4 Description Part No.0 Volume Control 33-5001 ® Condenser (.01 Mfd.) . . .... 3903 -AM
C) Antenna Transformer 32-1000 © Resistor (240,000 ohms) Red -Yellow -
® Tuning Condenser Assembly 31-1000 Yellow 4410
® Compensating Condenser (Part of Tuning C) Resistor (490,000 ohms) Yellow -White -

Condenser Assembly) Yellow 4517
® Filter Condenser Block (.05-.09-.25-.75- ® Resistor (51,000 ohms) Green -Brown -

.2 Mfd.) 30-4000 Orange ... .

White
4518

CD Condenser (.0014 Mfd.) . . 7007 (4) Resistor (99,000 ohms) -White -
0I Resistor (8,000 ohms) Gray -Black -Red . 5838 Orange 4411
® Oscillator Transformer 32-1001 © Condenser (.015 Mfd.) 3793-S
® Compensating Condenser (I.F. Primary) 04000-A © Output Transformer 32-7000
to Compensating Cond. (Low Frequency) . 04000-S 0, Voice Coil and Cone Assembly . . . 36-3000
© Condenser (10.0 Mfd.) . . ............ 7440 ® A. C. Switch (Part of Volume Control
0 Compensating Condenser (Part of Assembly) 33-5001

Condenser Assembly)
is I.F. Transformer
Q Compensating Cond. (I.F. Secondary)
(D Resistor (10,000 ohms) Brown -Black -

Orange
0 Resistor (490,000 ohms) Yellow -White -

Yellow
© Resistor (10,000 ohms) Brown -Black -

32-1002
04000-A

4412

4517

© Resistors (2 Wire Wound -108 ohms each)
® Electrolytic Condenser (8 Mfd.) .

® Electrolytic Condenser (8 Mfd.) . .

® Condenser (.05 Mfd.)
0 Filter Choke

Tube Shield
Knobs (Both Controls)
Four Prong Socket

133-3000
133-3001
30-2000
30-2000
3615-E
32-7000

7172
03064
7544Orange ' 4412 Six Prong Socket 7547® Compensating Condenser (Regeneration) 04000 Pointer for Station Selector 28-1019

0 Condenser (.00025 Mfd.) 3082 Dial 28-1021
USE PHILCO REPLACEMENT PARTS AND TUBES FOR EVERY MAKE RADIO

GET COMPLETE CATALOGUE FROM YOUR DISTRIBUTOR

PHILCO RADIO & TELEVISION CORPORATION
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PHILCO RADIO & TELEVISION CORP.

,SET ostitimoR

v/ 5A7

Model 54

78

I.F. 2"*.

75

4

g.ESISIAN(OHMS)CEYALOES FIXED CONS VALUES
(h_lEa

.00050000 OtpCJEDO
6)300 what ® ooi

51.000

E) 99.000 0
0 a.000 .25

21 z000poo
O 420,000 .09

0 240,000 14i) .01

0 25,000 0® 015

3

B

OUTPUT

0

A

\g/

e

.

.01F

GROOM, TO (as

Schematic Wiring Diagram

(.74) INTERNAL CONNECTIONS
ss," FILTER CONDENSER

THE PHILCO RADIO MODEL 54 is a five -tube superheterodyne, designed for operation on 110 volts,
alternating current, 25, 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 a
first 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 and voltage doubler. The
intermediate frequency for tuning the I. F. transformers is 460 kilocycles. The power consumption on
both A. C. and D. C. is approximately 50 watts.

Table 1-Tube Socket Data*-A.C. Line
Voltage 115 Volts

Circuit
De.
Ose.

I. F. 2nd
Dot.

Out-
put

Reetl-
fler

Type Tube 6A7 78 75 43 25-Z-5

Filament-Total 68-Refer to Note.

Plate Volts-P to K 84 84 38 84 146

Screen Grid Volts-SG to K 65
K to G 3/5

52 .. 90

Control Grid Volts-CG to K .15 .15 .25 .5

Cathode Volts-K to F 12 12 10 10

NOTE-Due to filaments in series, test with suitable A. C. voltmeter
across the two points on Resistor @ marked with an X in Fig. 3.

 All of the readings above in Table 1 were taken from the under side
of chassis, using test prods and leads with a suitable A. C. voltmeter for
filament voltage and a high resistance, multi -range D. C. voltmeter for
all other readings. Volume control at maximum and station selector set
for 550 KC. Readings taken with a radio set tester and plug-in adapter
will not be satisfactory.

Table 2-Tube Socket Data*-D.C. Line
Voltage 120 Volts

Circuit
Det.
Ose.

I. F. 2nd
Det.

Out-
put

Been -
Per

Type Tube 6A7 78 75 43 25-Z-5

Filament-Total 70-Refer to Note.

Plate Volts-P to K 90 90 40 90

Screen Grid Volts-SG to K 70 70 92

Control Grid Volts-CG to K .15 .15 .25 .5

Cathode Volts-K to F 7.5 7.5 10 10

NOTE-Due to filaments in series, test with suitable D. C. voltmeter
across the two points on Resistor g marked with an X in Fig. 3.

 All of the readings above in Table 2 were taken from the under side
of chassis. using test prods and leads with a suitable high resistance, multi -
range D. C. voltmeter for all readings. Volume control at maximum and
station selector set for 550 KC. Readings taken with a radio set tester
and plug-in adapter will not be satisfactory.
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Changes in Models 

It is unnecessary to alter receivers in your stock to comply with these changes. 

In order to facilitate supplying correct replacement parts to dealers, it is our intention t o  supply 
you with production change information, such as that outlined below, at regular intervals. These 
minor changes are made in the factory in accordance with our policy of constant research and improve
ment in Philco products. To make it possible for you to furnish dealers with correct parts, it will be 
necessary for you to have the model number, code number, and run number. The main purpose of 
these change bulletins is to enable you to order and sell the correct parts. This information is intended 
for your service department only. Your orders for parts from Philco will be filled as specified on your 
order. It is suggested that you mark up your copies of Service Bulletins so as to agree with the latest 
production. The changes noted can be easily understood if a bulletin is marked up in this manner. 

Speakers 

H-9 and H-10, speaker cones changed from old part number 02807 to a new part number 02625. 

Models 71 and 2.2.L 

Refer to Service Bulletins 128-128A 

Below run No. 3 on 71-125B, run No. 2 on both 71-125 and 71-225; tone control @part number 
05153 was changed to part number 04787. A part number 3903AH condenser was connected from plate 
of output tube type @ to ground on chassis. 

The tube shield used on detector amplifier tube was changed to new shield part number 8005. 

Condenser @ part number 3793-H was changed to part number 3793-R. 

Models 91, 91A and 14 
Refer to Service Bulletins 129-129A 

On model14LZX; the grille silk part number 8140 was changed to new grille silk part number 8139. 

On models 19-121-122; a felt pad to eliminate the possibility of buzzing of the shadow tuning 
meter was placed on the back of the bezel. 

On model 14-221; only 6497G shadow meters can be used. 

On models 91-14; tone control @part number 04787 was changed to new tone control part number 
06698. 

Voiume control @ part number 7049 was changed to new volume control part number 8054. 

The following parts have been added: 

Part number 7625B, plate condenser; part number 6984, resistor 2,000 ohms; part number 4516, 
resistor 25,000 ohms; two oart number 4411, resistor 99,000 ohms; part number 06713, by-pass con
denser-this change effective on run No. 1 for models 91-125 and 91-225; run No.2 for models 14-221. 

187 
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Model SO 

Refer to Service Bulletin 140 

The following changes made on sets above run No. 12. 

All tube shields were changed to new shield part number 8005. 

Coil shield (square type) part number 7406 was changed to (round type) part number 7830. The 
following additional changes were made at the same time. Antenna coil ® part number 05831 changed 
to new coil part number 06888, and the oscillator coil ® part number 05832 changed to new coil part 
number 06887; resistor ® (10,000 ohms) part nl}mber 4412 and condenser® (710 Mmfd.) part number 
4520 becomes part of coil assembly-(part number 06887). 

Resistor @part number 4412 should be as far away from the I. F. coils as possible. The black and 
white lead from @ I. F. coil should be placed as near the chassis as possible over the oscillator coil. 

Model 48 and 48E 
Refer to Service Bulletins 143 and 143-S 

Volume control ®part number 5839 was changed to new volume control part number 6415. 

Model43 
Refer to Service Bulletins 138 and 138A 

Grid inductance coil @ part number 05190 changed to new type, bearing same part number, 
identified by black paint. 

Resistors (700 ohms) @ and @ part number 6443 changed to new resistors (500 ohms) part 

number 6977. 

Resistor (10,000 ohms) @ part number 4412 changed to new resistor (25,000 ohms) part 
number 4516. 

A half plate compensating condenser part number 04000-C added; this is mounted on top of @ 
compensating condenser part number 04000-V. An extra collar part number 3098 and a longer screw 
part number W 443 are used for mounting. The solid plate of this new compensating condenser is 
connected to the plate of the first detector tube and the movable plate to a new (500 ohm) resistor 
part number 6977; the other end of this resistor is connected to the cathode of the first detector tube. 

The first detector tube changed from type 44 to type 36. 

The I. F. compensating condensers are re-adjusted in the usual manner, but with the new one 
half plate compensating condenser (04000-C) open. After the set has been re-adjusted and placed in 
operation, oscillation in the broadcast band is corrected by increasing the capacity of the new one-half 
plate compensating condenser with the dial set slightly off the frequency of a strong signal at the low 
frequency end of the band until the oscillation disappears. The primary compensating condenser @ 
of the first I. F. is then readjusted by decreasing capacity. 

If oscillation still persists the above adjusting procedure is repeated until the sensitivity is strong 
and no oscillation is present. 

Be sure to order your requirements of the above parts at once. 

PHILCO RADIO & TELEVISION CORPORATION 
Service Department 
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Model 81
The Philco Radio Model 81 is a four tube superheterodyne receiver combining Standard broadcast

and police reception and employs the new Philco high efficiency tubes with pentode output and electro
dynamic speaker. The same superheterodyne circuit is used for Standard broadcast and police recep-
tion. The intermediate frequency for tuning the I. F. transformer is 460 kilocycles. The power
consumption of the Model 81 is 46 watts.

Table 1-Tube Socket Data*
Power Line Voltage 115 Volts

Circuit
Det.
05c.

2nd
Det.

Out-
put

Rec-
tiller

Type Tube 77 77 42 80

Filament Volts -F to K 6.3 6.3 6.3 5.0
Plate Volts -P to K 240 75 240 425
Screen Grid Volta -SG to K 85 40 250 ..
Control Grid Volts -CG to K 5.6 .6 2.3 ..
Cathode Volts -K to F 24.5 16 16.2 ..

Table 2-Power Transformer Data

Terminal A. C. Volts Circuit Color

1-2 105-125 Primary White
3-5 6.3 Filament Black
6-7 5.0 Filament of 80 Blue
8-10 630 Plates of 80 Yellow

4 .. Center Tap
of 3-5

Black -Yellow
Tracer

9 .. Center Tap
of 8-10

Yellow -Green
Tracer

*All of the above readings were taken from the underside of the chamois, using test prods and leads with a suitable A. C. voltmeter for filament
voltages and a high resistance multirange D. C. voltmeter for all other readings. Volume control at maximum and station selector turned to low
frequency end. Readings taken v,ith a radio set tester and plug in adapter R ill not be satisfactory.

O42
OUTPUT
SOCKE",

77 Sockets

Parts Diagram

42 Socket

Terminal Arrangement of Tube Sockets Viewed from Under Side of Chassis.
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RESISTOR VAWES 
IN (OHMS) 

® 6,000 
@ 9,000 
@) 16.000 
@ 4,000.000 
@ 1,000.000 
@ 10,000 
®. 240.000 
@ 490,000 
@ �Z5(WIRE WOUND) 

FIXED CONDENSER 
VALUES (MFO.) 

®. .0014-
® .00041 
@) .09-.09 

®--:oohoi� 
@ .006 
@ .015-.015 

Schematic: Wlrln& Dtaaram 
Note ®-Thie capacity obtained by pair twioted wireo. 

REPLACEMENT PARTS MODEL 81 
No.on No.on 
FJ&a. D-=rlptlon Part No. Llat Price Filla. Dexcrlptlon 
(!) Volume Control* 33-5002 .75 @ Resistor (Yellow-White-�2• A ntenna Transformer 32-1030 .50 Yellow) 

Tuning Cond. Assembly 31-1006 @ Condenser . . . . . . 
Compensat� Condenser @ Output Transformer . . 

Part No. 

4517 
7625-B 
2660 

(Part of@) . . . . . @ Voice Coil and Cone 1::86 Cond. (Red and Black) . 7007 .25 Assembly . . . . . . . 02861 
Frequency Switch . . .. 42-1000 @ Speaker Field and Bucking 

Cond. (Orange and Yellow) 30-1000 .20 Coil (with Pot) . . . . 02667 
Compensating Condenser 04000-S . 25 @ Pilot Li'llht . . . . . . . 6608 

Compensating Condenser . 04000-X .16 @ "On-Off' Switch* . . . . 6416-W 
Resistor (Blue-Black-Red) 7352 .25 ® Power Transformer-50-60 

Compensating Condenser Cycles . . . . . . . . 7421 
(I.F. Primary) . . . . . 04000-A .12 Power Transformer-25-40 

@ Oscillator Coil ..... . 32-1031 .75 Cycles ....... . 
@ Compensating Condenser Power Transformer-50-60 

(Low Frequency) . . . . 04000-S .25 Cycles, 250 Volta . . 

I Resistor(White-Black-Red) 7501 .25 � Condenser (Double) .. 
Condenser . . . . . . 4989-B .22 Resistor (Wire Wound) . 
Resistor (Brown-Blue- Electrolytic Condenser 

Orange) . . . . . . 7500 .40 (8 Mfd.) . . . . . 

7422 

7423 
3793-R 

7465 

7558 
@ Compensatins Condenser @ Electrolytic Condenser 

(Part of@) . . . . . (4 Mfd.) . . . . . 7467 
@ I.F. Transformer . . . . 06100 1.25 Bezel 7417 
@ Resistor (Mounted on I.F. Tube Shield 7172 

Transformer) . . . . 6010 .25 Knob (Large) . . 03063 
@J Compensating Condenser Knob (Small) 03064 

(I.F. Secondary) . . 04000-D .10 Knob Spring 5262 
® Compensating Condenser 04000 .16 G 'd Cli 4897 8 Resistor (Brown-Black-

n P · · · 

Green) . . . . . . . 4409 .25 Fo
A
ur Pro

b
n
l
g Socket 

5026 @) Resistor (Brown-Black- ssem Y · · · · · · · 

Orange) . . . . . . 4412 .25 Six Prong Socket Assembly 6417 
@ Condenser (Double) . . 7762-B .20 Chassis Mounting Screw . W-5RJ7 
@ Resistor (Red-Yellow- Chassis Mounting Washer . W-315 

L .. t Price 

.25 

.12 
1.25 

.60 

2.00 
.14 
.40 

2.75 

4.00 

2.75 
.25 
.12 

1.25 

1.25 

.12 

.08 

.06 

.35 perc 

.30 perC 

.08 

.10 
2.40 perC 

.40 perC 
Yellow) . . . . . . . 4410 .25 Pilot Lamp Sh1eld. . . . 5760 

'"On later production (MlD No. ·3 and above, rubber atamped in a otar on back of eh....,io) volume control(!) and on-olf aWitch @ was eombiDed. 
Thio new volume oontrol and on-off 'I Witch io Part Number 7439. 

PHILCO RADIO & TELEVISION CORPORATION 
Service Department 
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Filament Volts-F to F.. 6.3 6.3 6.3 6.3 6.3 5.0
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GROUND TO CAN
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Models 89 and 19 
The Philco Radio of the 89 and 19 Series is a 6 tube super

heterodyne, employing the high efficiency 6.3 volt filament 
tubes, automatic volume control and pentode output. The 
intermediate frequency used in adjusting the super
heterodyne circmt is 260 kilocycles. The power consump
tion of the models 89 and 19 is 60 watts. 

Table 1-Tube Socket Data*-A. C. Line 
Voltage 115 Volts 

Circuit RF Det. 
Osc. 

IF 2nd Out-
Rectifier Det. put 

.,T;;;y ..:.p_e _T_u,..b..,e;-;-;. ·----.,..-,-�.---- l -;;-44-;;- 36 44 75 42 l --is'-;o.----
Filament Volts-F to F.. 6.3 6:3 6:3 6:3 6:3 5.0 
Plate Volts-P to K ...... 235 230 240 175 235 350/Plate 
Screen Grid Volts-8G tojK 90 90 90 245 
Control Grid Volto-CG to 

K ..... . .. ..... . ..... . . 3 
Cathode Volto-K to F... 3.5 
Diode Plate Volts-K to 

DP..... . ... ... .. . . 

7.5 
7 .8 

.3 
3.5 

.3 

.2 

.15 
14 

• All of the readings above in Table 1 were ta'ken from the under side 
of chassis, using testJ'rods and leads with a suitable A. C. voltmcter�for 
filament voltages an a high resistance, multi-range D. C. voltmeter for 
all other readings. Volume control at maximum and switch and station 
selector set for 550 KC. Readings taken with a radio set tester and 
plug-in adapter will not be satisfactory. 

Table 2-Power Transformer Data 

Terminal A. C. Volts Circuit Color 

----- -----
1-2 105-125 Primary White 
3-4 6.3 Filaments Black 

Filament 
6-7 5.0 of 80 Blue 
9-10 670 Plates of 80 Yellow 

Center Tap 
5 of3-4 Black-Yellow Tracer 

Center Tap 
8 of 9-10 Yellow-Green Tracer 

Bottom VIew of Chassis, Showing Parts 

42 44 
�.&Jl 

80�� 
RR 
� 

36 
CJ)' 
� 

F Filament 

P Plate 

SG Screen Grid 

CG Control Grid 

44 
R.F. 

� 
K Cathode 

DP Diode Plat.e 

Tube Socket, Under Side of Chassis 

Caution: Never connect the chassis to the power supply 
unless the speaker is connected and all tubes are in place. 

Internal Connections Filter 

Condenser. 
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These •�ceims at·� acc����d�,!���.! r!!r������Jl'�'! ������m! cond itio11s it will neYer be 
nee!'ssary to readjust tlw enmp�nsating- COIIdPnsers. lr for any •·,•:tsf)ll" "uch adju•tmPnt shonl<l be reQuired, it should not 
be attemptO"d without first receiYing th<" protwr instruction ancl Pquipm�nt from your Distributor. The Philco Oscillator 
e<Jnipment has been designee! for use in this work and wiU be fnuu<l tlw most inexpensiYe and most reliable for the purpost•. 

Models 89 and 19 

• 

-.SChematic Wlrlnl!. Dlal!.ram 

Replacement Parts for Models 89 and 1 g 
<D Resistor (10,000 Ohms) Brown-Black-

Orange . . . 4412 
® Antenna Transformer . . . . 06619 
@1 Tuning Condenser Assembly . . . . 06577 
(!) Compensating. Condenser-(R.F. Part of 

Tuning Condenser Assembly) . . . 
® Condenser and Resistor-(.09 · Mfd. and 

200!1) 4989-W �:e lnterstage Transformer . . . . 06662 
FilterCond. Bank (.09-.09-.05- .05-.25) 06624 
Condenser (Double--.09 and .0007 Mfd.) 8174-B 
Compensating Condenser-(R. F. Part of 

Tuning Condenser Assembly) . . 
@ Resistor (15,000 Ohms) Brown-Green-

Orange 
@ Pilot Lamp 
@ Dial Scale . . . . . 
@ Pilot Lamp-(Shadow Tuning) � Oscillator Transformer . . 

@ Compensating Condenser - (1st I.F. 
Primary) . . . 

@ Compensating Condrnser - (Low Fre-

6208 
o608 
7882 
6608 

06620 

04000-M 

quency . . . . . . 04000-S 
@ Compensating Condenser-(R.F. Part of 

Tuning Condenser Assembly) . 
@ First I.F. Transformer . ·. . . . 06621 
@ Compensating Condenser (1st I.F. Sec-

ondary) . . . . . . . 04000-M 
@) Resistor (5,000 Ohms) Green-Black

Red 
® Resistor (2,000,000 Ohms) Red-Black-

Green . 
@ Compensating Cond. (2nd I.F. Primary) 
@ Second I.F. Transformer 
@ Resistor (51,000 Ohms) Green-Brown-

Orange 
@ Volume Control and A.C. Switch 
@ Condenser (Double--.00011 & .00011 Mfd.) 
® Condenser (.01 Mfd.) 
@ Resistor (70,000 Ohms) Violet-Black

Orange 

3526 

5872 
04000-A 
06622 

6098 
8003 
8035-C 
3903-AB 

5385 

@ Resistor (70,000 Ohms) Violet-Black-
Orange . . . . 

@) Condenser (.01 Mfd.) ·. . . . . . 
@ Resistor (490,000 Ohms) Yellow-White 

-Yellow . 
@ Bezel 
@ Tone Control 
@ Output Transformer . . . 
@ Voice Coil and Cone Assembly 
@) Speaker Field and Bucking Coil As-

sembled with Pot (K-7) . 
@ Switch(A.C.)PartofVol.ControlAssembly 
@ Power Transformer (50-60 Cycles, 115 

Volts) . . . . . . . . . . 
Power Transformer (25-40 Cycles-115 

Volts) 
Power Transformer (50-60 Cycles-230 

Volts) . . . . 
@l Condenser (Double--.015 and.015 Mfd.) . 

@ Shadow Tuning 
@ Re.'!istor (99,000 Ohms) White-White-

Orange . . . . . . . . 
@ Resistor (1,000,000 Ohms) Brown-Black 

Green . . . . . • 
@ B.C. Resistor (235 Ohms and 32 Ohms-

Wire Wound) . . . 
® Electrolytic Condenser-6 Mfd. 
@ Condenser (.05 Mfd.) . . 
@ Electrolytic Condenser--6 Mfd. 
@ Resistor (51,000 Ohms) Green-Brown-

Orange . . . . . . . . . 
@ Resistor (32,000 Ohms) Orange-Red-

Orange . 
Tube Shield 
Knob (Large) 
Knob (Small) 
Knob Spring 
Grid Chp . 
Four Prong Socket 
Five Prong Socket 
Six Prong Socket 
Pilot Lamp Shield . 

5385 
3903-T 

4517 
8055 

06764 
2580 

02823 

02761 

8046 

8047 

8048 
3793-E 
6497-G 

4411 

4409 

7998 
8165 
3615-E 
8166 

4518 

3525 
8005 

03063 
03064 

5262 
4897 
7544 
7546 
7547 
5760 

193 



a 1!*

two pt.

5.0n,

81c7V
fr

o,
,1 t
cla ca

c, 13
1

C

.:

ttca
CIC.S ,

@.E .1

5PEAN ER w1RING - CO v7,5 *Nor

194 

Type 
Of 

Tube 

2:37 

2:36 

2:39 

2:36 

238 

C·tO 

OFFICIAL RADIO SERVICE MANUAL 

PILOT RADIO & TUBE CORP. 

Rt313TOR5 "I !10.000 --o-Jtw 
lilt 100,000 * 
1'1.) 10,000 

t r zJ� 

=� IO=•o:-•""."' 
lUt 10.000 VC 

' 

I, 

""" .500,000 
"" 3�000 

.. "' 

=� ,�:= : -� .... 
"' uo 

�!! IQ� row 

�� 40� 
'" 

SCHEMATIC DIAGRAM 
DRAGON IIAODELII SUPERHET 

VOLTAGES AT SOCKETS AS MEASURED WITH MODEL 566 WESTON TESTER 

Line Voltage -- 220 D. c. -- .34 Amperes Line Voltage -- 110 D. C. 

Tube Fil. Plate+ Cath.+ Screen+ Screen Cath.+ Plate Tube Fil: Plate+ Cat h.+ Screen+ Screen 
Posi- to to to Cur- to Cur- Posi- to to to Cur-
tion Cath.- Grid- cat h.- rent . Fil.- rent tion Cath.- Grid- cat11.- rent 

Osc.A 6,2 128. -5. 19.3 9.2 Osc.A 6,2 93 -1,3 
B 6.3 78. 0 64.0 7,0 B 6.3 55 -0.1 

lst lst 
Det,A 5.2 120. -9.6 70. ,05 18.8 tS.O Vet.A 6.2 93 -3.8 52 1.2 

B 5,3 130. -7,3 93. .03 14.0 3.7 8 6.3 96 -3.9 67 1.2 

I.F.A 6.2 130. -4,8 130. 4.8 .8 10.0 IF A 6.2 95 -2.4 95 1.33 
8 '3.3 90. -50. 90. .01 52.0 .01 8 6,3 62 -37 60 .0 

2nd A 6.7 94. -5. 75. .05 1.7 .3 2nrt A 6.2 26 -9.8 65 1.0 
Det.B 6.8 100. -6. 92. .15 2.8 .26 Det.8 6.3 26 -10.7 51 1.3 

Out-A 7.2 118. 140. 1.5 -9.4 7.5 OUt-A 6.2 85 100 2.0 
put B 7.3 115. 143. 2.8 -11.8 10.0 put B 6.3 85 103 1.55 

A - Vol. control maximum. B.- Vol. control r.Jinimum. Vm return on K. 
Rear1in,;s all taken at approximately 1400 kilocycles. 

RE-ALIGNMENT 

D. C. 

::at'1.+ Plate 
to Cur-

!"11.- re,1t 

12.0 -.3 
])5,0 3.8 

7.0 3.6 
5.7 3.4 

-0.3 5,5 
+33 

-4.5 0.18 
-4.8 0.2 

-15.1 5.0 
-15.7. 6.5 

The sensitivity and selectivity of the Pilot DRAGON largely 
depend upon the proper adjustment or the various trimmer conden
sers. Before sets leave the factory, these trimmers are carefully 
tuned and every precaution is taken to insure the permanence of 
the adjustments. 

The best method of adjusting the I.F. trimmers is by means of 
a signal generator (or modtuated oscillator) tuned to_ 115 KC. The 
output of the oscillator is connected across the grid circuit of 
the first detector and the two I.F. transformers are lined up to 
resonance with the 115 KC. signal. Many service stations, howeve� 
may not be equipped with a 115 KC. oscillator,·in which case the 

Dragon Receiver 

I .F. transformers can be adjusted at the same time as the broad
cast band trimmers, using an oscillator tuned to broadcast fre
quencies. This method can be used successfully when the I.F. 
transformers are slightly out of adjustment. However, if the 
factory adjustments have been changed with a screw driver and the 
I.F. ampll!ler thrown completely out of· line, a 115 KC. generator 
must be used to re-adjust the trimmers. 

For Table and Console 
Sets Bearing the Follow
ing Chassis Model Numbers 

Chassis No. 11-R 

Chassis No. II-A 

110-125 volts D.C. 
220 volts D. C. 

lit: 
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SCHEMATIC DIAGRAM 
PILOT MODEL41 SUPER HET 

Chassis No. 41-R 
Chassis No. 41-A llO volts D.C. VOLTAGES AT SOCKETS AS WEABURED WITH MODEL 566 WESTON TESTER 

Ltne Voltage -- 220 D. c. -- ,34 Amperes Line Voltage -- 110 D. C. 

Type Tube Fil. Plate+ Cath,+ Screen+ Screen cath.+ Plate Tube Fll, Plate+ Cath,+ Screen+ Screen Cath,+ Plate 

or Poai· to to to Cur- to Cur- Poai- to to to Cur- to Cur-

Tube t i on Cath,- Grid- Cath,- rent F11.- rent 

237 Osc . A 6.2 128. -.5. 19,3 9.2 
B 6.3 78. 0 64.0 7,0 

236 let 
Det.A 5.2 120. -9.6 70. .05 18,8 ti.O 

B 5,3 130. -7.3 93. .03 14.0 3,7 

239 l.F.A 6.2 130. -4.8 130. 4.8 .8 10.0 
B '1,3 90. -50. 90. ;01 52.0 ,01 

236 2nd A 6,7 94. -5. 75. ,05 1.7 ,3 
Det.B 6.8 100. -6. 92. .15 2,8 .26 

:?38 Out· A 7,2 118. 140. 1,5 -9,4 7,5 
put B 7.3 115. 143. 2.8 -11.8 10.0 

A - Vol, control maximum. B.- Vol, 
Readi ngs all taken at approximately 

RE-ALIGNliENT 

The sensitivity and selectivity ot the PILOT DX 
Super-Heterodyne largely depend upon the proper 

adjustment of the various trimmer condensers. 

Before sets leave the factory, these trimmers 

�re caretully tuned and every precaution is taken. 

to insure the permanence of the adjustments. 

If a set appears to be insensitive, it is pos
sible that rough handling in transit has changed 
the positions of some of the trimmers. In this 
cQse, the sensitivity can be restored by re
aligning the set. It is understood, of course, 
that the tubes have been checked and other test.ll 
�e as suggested in the foregoing aeot1ona, 
to make sure that th$ insensitivity ia not due 
to other causes. 

tlon Cath.- Grid- cath,- rent Fll,-

Osc.A 6,2 93 -1.3 12,0 
B 6.3 55 -o.l 55.0 

lBt 
Det.A 6,2 93 �.B 52 1,2 7,0 

B 6,3 96 -3,9 67 1.2 5.7 

IF A 6.2 95 -2.4 95 1.33 -o.3 
B 6,3 62 -37 60 .o +33 

2nd A 6,2 26 -9.8 65 1,0 -4.5 
Det.B 6,3 26 -10,7 51 1.3 -4.8 

OUt-A 6,2 85 100 2.0 -15.1 
put B 6,3 85 103 1.55 -15.7 

control minimum. Vm return on K. 
1400 kilocycles. 

The beat method of adjusting the I.F. trtmmera 
is by means ot a signal generator (or modulated 
osoillator) tuned to 115 KC. The output ot the 
oscillator is connected across the grid cir-

rent 

':",3 
3,8 

3,6 
3.4 

5.5 
• 

0.18 
0.2 

s.o 
6,5 

cuit of the first detector and the two I.F. 
transformers are lined up to resonance with the 
115 KC signal. Many service stations, however, 
may not be equipped with a 115 KC oacillator 
in which caae the I.F. transformers can be ad
justed at the same time as the broadcas� band 
trimmers, using an oscillator tuned to broad
cast frequencies. This method can be ·used suc
cessfully when the I.F. transformers are slightly 
out of adjustment. However, if the factory ad
justments have been changed with a screw driver 
and the I.F. amplifier thrown completely out 
of line, a 115 KC generator must be used to re
adjust the triMmers. 
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RCA -VICTOR, INC.
C IA UP,"

NMrD

'0gt
PArD

Radiotron No. Cathode to
Ground

Cathode to Screen
Grid Volts

Cathode to Plate
Volts

Plate Current
M. A. Heater Volt.

RCA -78 R. F. 3.7 92 253 7.0 6.06

RCA -6A7
First Detector 3.7 92 253 12.0

Total
6.06

Oscillator 0 - 253

RCA -6B7 Second Detector 3.2 92 236 6.0 6.06

RCA -89 Power 26.5 230 217 27.5 6.06

INTERNAL CONNECTIONS OF

VIBRATOR

TT
POWER
TRANCE.

Wet a ewe
y/IVra

INTERNAL CONNECTIONS OF

2"' IF TRANS1

375

RESISTOR
BOARD

a

TERM.
BOARD

3
INTERNAL CONNECTIONS OF

I" Et: TRANSE

Li If,

2...I F. TRAN.V.

%i.

"11
". .11

,..J

TONE
CONTROL
SWITCH

1 SPEAKER
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USE BRIGHT COPPER OR BRONZE WIRE ONLY
DO NOT USE GALVANIZED OR OXIDIZED

COPPER SCREEN

USE SCREEN OF PROPER WIDTH TO AVOID CUT HOLE TO CLEAR DOME LIGHT AND
CUTTING LENGTHWISE SOLDER EDGES OF SCREEN

STAGGER TACKS TO PERMIT
WINGS ON HEAD UNING TO BE

TACKED OVER SCREEN.
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SERVICE DATA FOR VIBRATOR UNIT 

The vibrator unit used in this receiver is of excellent 
de;�ign and sturdy construction. It functions as a combined 
A. C. generator and mechanical rectifier. Referring to Figure 
C, it will be noted that the primary and secondary of the 
transformer are center tapped. By connecting the outside of 
each winding to the contacts of the vibrator and using the 
arms and center taps of the windings as sources of input and 
output voltage, a combined generating and rectifying action 
is obtained. 

+ 

2"'10 v.•D,(;. 
OVTPUT. 

Schematic of Vibrator Unit 

When the switch is turned "on" the vibrator makes and 
breake contact at point "A." This constitutes the driving 
action of the unit, and is in no way connected with the other 
circuits. The primary vibrator functions to connect the input 
low voltage current firet across one-half and then acrose the 
other half of the priniary of the transformer. This results in 
a pulsating direct current applied to the primary in an alter
nating direction. The result is an A. C. voltage emanating 
from the IICCOndary of the transformer; ae the transformer 
bas a step-up ratio the A. C. secondary voltage is consider
ably greater than the primary. The secondary vibrator func· 
tiona in a similar manner- as that on the priniary side, so that 
by reversing the alternations applied to the load, a pulsating 
D. C. is obtained. After filtering, this is used as plate and 
grid supply to all Radiotrons. 

1·2'10-5-
1-1 ' a -1 SWIIIDAII 

Vibrator Conur.:e. 

Fuses-This installation is protected by one fuse 
(rated 20 amperes) which is mounted in the fuse 
receptacle contained in the power input lead. If 
the set fails to operate and the dial lamp does not 
light, this fuse should be removed for examination. 
If found to be burned out, the wiring should be 
inspected for short-circuits or grounds and all tubes 
tested prior to insertion of a new fuse. The replace
m.ent fuse must be of the same ampere rating. 

(1) Spring and Contact Adjustment Limits. 

Proper adjustme,nts of the various contacts are made in 
the following order and manner: 

L. With 8 and 10,0Figurc D, firmly held against their 
respective stops and with 3 and 5 in contact with 8 and 10 
respectively, the air gap between 1, 6 and 2, 7 shall he 0.015" 
plus or minus 0.005". On no particular unit however, shall 
the differences between the two air gaps exceed 0.005". 

2. Adjust the buzzer screw, 11, Figure D, so that when 
the position of the armature is such that 1 and 2 are just 
making contact with 6 and 7 respectively, the contact between 
4 and 9 shall just be breaking. 

(2) Adjustment for the Reduction of Sparking. 
If any pair of contacts show excessive sparking, the 

following procedure will in general reduce the sparking to a 
minimum. 

For example, consider the case where excessive sparking 
is occurring between 6 and L Sparking will he reduced to a 
minimum by bending the armature spring on that side 
(secondary side) away from 6 and toward 8. (See Figure D.) 
If the bend is too small, only a small change will be noted. 
However, if an excessive bend is made, the sparking will be 
transferred from 6, 1 to 8, 3. 

The same method may he applied to any pair of contacts. 
Usually only a slight bend will be necessary. Although after 
bending, no change in the position of the armature contacts 
may be noted, a sufficient change in the initial force require
ments will have been made to reduce sparking. 

(3) Output Voltage. 
When connected to a 6 volt primary source, the output 

voltage acrose a 5,000 ohm resistor (connected in place of the 
receiver load at the output of the filter), must be 240 volts 
or greater. 

DROP THE HEAD LINING FROM FRONT OF 
CAR 50 THAT IT CAN BE FOLD EO ON REAR 

SfAT IVHilf. WORKING. 

TACk DOME liGHT WIRIN(j TO UPP£R 
TIGHTEN ANO NECESSARY EDGE OF SEAM SO THAT ITWIU NOT 

SOLDER. THE OOMlllGHT CON�ECTIOHS SAG OR VIBRATE .. 

Ignition System-The ignition system of the 
car must be kept in good condition. Fouled plugs 
or plugs with improperly adjusted gaps will affect 
the operation of the receiver as well as of the auto
mobile. Burned or improperly adjusted breaker 
points will also impair the performance. It will be 
advisable to advance the generator charging rate in 
order to compensate for the additional drain on the 
car storage battery imposed by this instrument. 
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Portable Public Address System 

Type PG-62 

Instructions for Operation and Service 

ELECTRICAL SPECIFICATIONS 

Voltage Rating .................................... , ........................... 105-125 Volts 
Frequency Rating. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................... 5Q-60 Cycles 
Power Consumption .............................................................. 110 Watts 
Number and Type of Radiotrons ...................... 1 RCA-57, 2 RCA-56, 3 RCA-59, 1 RCA-83 
Number of Voltage Amplifier Stages .................................................... Three 
Number of Power Amplifier Stages ....................................................... Two 
Overall Gain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  95 db. 
Type of Loudspeaker ........................................................ Electro-Dynamic 
Wattage Dissipation in Loudspeaker Fields. . . . . . . . . ............................. 9 Watts 
Number of Loudspeakers ............................................................... Two 
Maximum Undistorted Audio Output. . . . . . . . . . . . . . . .......... 20 Watts 

RADIOTRON SOCKET VOLTAGES 

The Radiotron socket voltages given in the following tabulation are the actual values at which 
each Radiotron should operate. In circuits containing high resistance, voltages read on a set analyzer 
will not agree with the values in the table, due to the relatively low resistance of the meter employed. 
Therefore, a correction must be applied to the meter reading to obtain the correct voltage at each 
socket. Usually, an application of Ohms Law will give an approximate value of the voltages at which 
each Radiotron is operating, assuming that the resistance of the meter is known. 

RADIOTRON SOCKET VOLTAGES 

ll5 VOLT A. C. LINE-NO INPUT SIGNAL VOLTAGE 

Control Grid to Screen Grid to 
Plate to Cathode Plate Current Fila tnen t or 

Radlotron No. Cathode or Cathode or 
or Filament Volta M. A. Heater Volts 

Filament Volta Filament Volta 

I. RCA-57 1.0 80 145 .25 2.5 

2. RCA-56 3.5 - 120 1.2 2.5 

3. RCA-56 4.0 - 165 1.6 2.5 

4. RCA-59 2.8 - 242 23.0 2.5 

5. RCA-59 0 - 390 13.0 2.5 

6. RCA-59 0 - 390 13.0 2.5 

CAUTION: Whenever the Radiotron RCA-83 rectifier is removed from or installed in its socket, the A. C. 
power control switch should be in the "off'' position. 

The amplifier consists of two units; the voltage amplifier and the power amplifier, both mounted 
in a carrying case. The loudspeakers, two of which are supplied with the equipment, are mounted in 
the cover of the carrying case. A velocity type microphone, the latest type developed by the RCA 
Victor engineers, is also supplied as a standard part of the equipment. Provision is made for placing 
the microphone and stand together with the interconnecting cables in the carrying case when the 
equipment is to be transported. The weight of the complete equipment packed in the carrying case 

is 75 pounds. 
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50-1TTCH 5-5 CLOSED
WHEN SWITCHES
5-1 & 5-2 ARE ON
POSIT IONS 1,2,5, & 4.

5-1

CO

RCA -VICTOR, Inc.

TO -I40 MMFp

gC2
C.

01 C.A. C.S

C-

30 C-2 10 -40 MOOD
CD ,C 10 -TO MMFD.

C-4. 10-140 T-1.1.0

5-2 C-5 150'240 MMFD

KNOT

-6

DET.
PC450

R-1 C-7
500H. 11200 MMFD.

R2
50000.0

C -S C-9
12007.'8.1E01 10.000

1155C.

RCA 56

TO INPUT B. C. SET
(a. F. CON 1041.)

. TO HEATERS

.OF RCA 24.7

Schematic Circuit Diagram of Short Wave Converter

C-3
10 -70
MMFD.

C-2
10-40
MED.

,-C-4
70-190
MMFD.

-5
50-240

MAO.

-C-1
70 -140
MMFD.

C-7
1200 WOO

REEN

C-8
1200

MMFD.

TO SCREEN ORO" OF FICA. 241
TO REC. CHASSIS

W ring Diagram of Short Wave Converter
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LINE-UP CAPACITOR ADJUSTMENTS 

The detector and oscillator trimming capacitors may be correctly aligned in the following 
maDJler: 

The oscillator frequencies should be the following values for the taps indicated: 

Band Oscillator Frequency Trimming Capacitor 

19 Meter 14100 K. C. C-2 

25 Meter 12900 K. C. C-3 

31 Meter 8450 K. c. C-4 
49 Meter 7250 K. C. C-5 

If a frequency meter or a calibrated receiver is available, either wil! be suitable for checking or 
adjusting these capacitors. If such equipment is not available then the following method may be used: 

The frequency of the oscillator may be checked by adding or subtracting the dial reading in 
kilocycles from the operating frequency of the station being received. The instruction book lists a 
number of stations with their correct operating frequency. The dial reading should be added o� sub
tracted as follows: 

19 Meter Tap .. . . . .. . . . Subtract dial reading. 
25 l\leter Tap .......... Add dial reading. 
31 Meter Tap .......... Subtract dial reading. 
49 Meter Tap .......... Add dial reading. 

The adjustment of the detector trimming capacitor may be checked as follows: 

Unless the set is operating poorly in comparison with silll;ilar receivers do not attempt to make 
these adjustments. 

(a) Remove the Short Wave Conv.ertor chassis from the cabinet without disturbing its wiring, 
and remove mounting plates so that access to C-1 is obtained. See Figure l. 

(b) Set the switch at the 49 meter position and tune in W8XK (6140 K. C.). Then detune the 
receiver to a higher frequency, 50-70 K. C., at which no station is being received. 

(c) Turn the tone control clockwise for maximum highs and advance the volume control toward 
maximum sc that background noise is readily d�.;cernible. 

(d) Then with a non-metallic screw driver, rotate C-1 back and forth until the noise is at its 
loudest value. This is the correct adjustment and detector will be accurately tuned to the 
center of the 49 meter band. 

(e) Carefully note the position of the screw head of the trimming capacitor. It is suggested 
that a pencil mark be made opposite one end of the slot on the chassis and a corresponding 
mark at the end of the slot on the trimmer. 

(f) Then turn the switch to the 31 meter position and tune in W2XAF at 9530 K. C. Detune 
the receiver to a slightly higher frequency, 10-30 K. C., at which no station is being received. 

(g) Repeat adjustments given in (c), (d) and (e), and again note very carefully the position of 
the screw head. It should not be necessary to turn the screw more than one half tum. 

Note this down in terms of .!4 or J1 turns in or out from previous setting. Then return the trim
ming capacitor to the position marked for the 49 meter position. 

(h) Turn the switch to the 25 meter position and tune in W8XK at 11870 K. C. Tune out the 
station by turning the dial to a higher frequency (60-80 K. C.) at which no station is heard. 
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(i) Again check the trimming capacitor for maximum noise as in (c), (d), and (e), and note the 
amount of change in the screw from the 49 meter position marking. 

(j) Turn to the 19 meter position. Tune in W2XAD at 15330 K. C. and then set the dial at a 
lower frequency (90-110 K. C.) at which no station is heard. Find the position of the detector 
trimmer for maximum noise and note it in terms of relation to the 49 meter position. 

(k) Tabulate the results as per the following example: 

Band 

49 Meter 
31 Meter 
25 Meter 
19 Meter 

Aligning Frequency 

6080 K. C. 
9550 K. C. 

11800 K. C. 
15220 K. C. 

Trimmer Change 

0-Adjustment marked 
Out-"U turn 

In+ X turn 
Out-;1 turn 

4 )-"U turn 

-�turn out 

By taking the average of the four adjustments, it is found that the best adjustment for all four 
bands is-� turn out from the 49 meter position for this particular example. 

In general, it will be found that if the proper adjustment is made for the 49 meter band, the 
corrections for the other three bands will be negligible and the single adjustment is sufficient. 

If it is found that any of the bands require readjustment of more than one full turn of the 
detector trimmer, the circuit wiring should be investigated for a poor contact or misplaced tap on ihe 
switch or inductance coil. The wiring of the detector coil must be with the shortest possible leads. 

GENERAL NOTES 

1. Keep the antenna lead from the converter as far as possible from the broadcast chassis. 
2. Do not connect the SW -3 to a receiver having the antenna coil grounded. 
3. Keep leads from the SW -3 to the receiver as short as possible hut do not shield. 
4. If modulation hum is encountered connect a 5,000 MMFD. Capacitor from either heater lead 

to ground. 
RADIOTRON SOCKET VOLTAGES 

I 
Ca�hod� t.o 

I Radlotron No. Heater, 
Volte, D. C. 

1-R.F. ••2.0 
2-lst Det. 0 
3-0sc. -

4-1. F. ••2.0 
5-A. V. C. -

6-2nd Det. -

7-'-Power -

Conv. Det. -

Conv. Osc. -

l_..,.R. F. ••4.0 
2-lst Det. **10.0 
3-0sc. -

4-1. F. **4.Q 
5-A. V. C. -

6-2nd Det. -

7-Power -

Conv. Det. -

Conv. Osc. -

-on 5 Volt, 1000 Ohn> per Volt Meter. 
**On SO Volt, 1000 Ohme per Volt Meter. 

120 VOLT A. C. LINE 

Cathode. or Catb.ode or Cat;hodo or 

Filantent to FUarneat to Filai'Deat to 
Control Grid, Screen Grid, Plate, 

Volte, D. C. Volte, D. C. Volte, D. C. 

VOLUME CONTROL AT MINIMUM 

*1.2 no 280 
*1.5 no 280 
- - 90 
*2.0 no 280 

1.0 - 10 
6.0 - 260 

20.0 275 265 
- - -

- - -

VOLlJME CONTROL AT MAXIMUM 

•o.1 100 260' 
*1.0 95 250 
- - 75 
*1.8 100 260 

2.0 - 20 
7.0 - 240 

20.0 275 265 
2.1 60.0 255 
2.1 - 60 

Plate Heater or 
Curren«: 

:..�':.':'i>':'c. M.A •. 

0 2.5 

0 2.5 

5.5 2.5 

0 2.5 

0 2.5 

1.0 2.5 
35.0 2.5 
- 2.5 
- 2.5 

5.0 2.5 
2.0 2.5 
4.5 2.5 

3.0 2.5 
0 2.5 
1.0 2.5 

30.0 2.5 

0.15 2.5 

4.0 2.5 
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RCA-VICTOR, INC. 

MODEL R-27 

SERVICE DATA 

Electrical Specifications 
Voltage Rating .. 105-120 Volts, 2 5-133 Cycles A. C. or D. C. 
Power Consumption ............................ 40 Watts 
Frequency Range ................... 540 K. C.-1710 K. C. 
Type and Number of Radiotrons-

1 RCA-36, I RCA-37, I RCA-31l, 1 RCA-39-Total 4 

Thi� rf"ceiver is an A. C.-D. C. tablt" model tuned R. F. 
broadcast receiver. Features such as universal operation on 
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 
rt>spectively. The voltage readings and replacement parts are 
given below. 

l. 

2. 

3. 

4. 

Radiotron No. 

RCA-39 R. F. 

RCA-36 Det. 

RCA-38 Output 

RCA-37 Rect. 

RADIOTRON SOCKET VOLTAGES 
Measured at Meximum Volume-115 Volt A. C. Line 

All Voltages on D. C. will be slightly lower 

Cathode or Fila- Cathode or Fila- Cathode or Plate Current 
meot to Control rnent to Screen Filautent tO M. A. 

Grid Volto Grid, Volts Plate, Volt• 

3.0 105 105 7.0 

*0.75 11.0 *60 .025 

11.0 100 95 5 

-- -- 115 15 

*lmpot�t�ible to measure on ordinary voltmeter 

REPLACEMENT PARTS 

Filament or 

Heatm- Volts 

6.0 

6.0 

6.0 

i 

6.0 I 

Insist on genuine factory tested parts, which are readily identiAed and may be purchased from authoriz:ed dealers. 

Stock 
No. 

3076 

3456 

3536 

3537 

3538 

3539 

3540 

3542 

3557 

3559 

3560 

3561 

3562 

3567 

DESCRIPTION 

RECEIVER ASSEMBLIES 
Resistor-1 megohm-Carbon type-Pack-

age of 5 . ............................. . 

C:apacitor-.05 mfd ...................... . 

Capacitor-Filter capacitor-Two 5.0 mfd. 
capacitors ............................ . 

Reactor-Filter reactor ................... . 

Capacitor-Filter capacitor-Two 4.0 mfd .. . 

Coii-R. F. coil complete ............... .. . 

Coil-Detector coil. . .... ... ..... .... ... . . 

Volume control-Complete with mounting 
nut .................................. . 

Capacitor-0.002 mfd ..................... . 

Resistor-31,000 ohms-Carbon type-Y, 
watt-Package of 5 . . ...... .. · . . . . . . .. . . .  . 

ReFistor- 1,600 ohms·- Carbon type-- Y, 
watt-Package of 5 .................... . 

Capa<.itor--Q.004 mfd . .. ... . · . . . . . . . . . . . . .  . 

Capacitor--Q.006 mfd. . . . . . . . . . . . . . . . 
I Escutcheon - Station nelector escutcheon 

Package of 2 ........................... . 

List 
Price 

$2.50 

.44 

l.IO 

l.IO 

1.18 

1.08 
.98 

1.18 

.30 

1.00 

1.00 
.42 

.42 

. 42 

Stock 
No. 

3568 

3569 

3635 

6188 

6451 

7484 

10405 

10820 

3610 

6477 
7598 

7599 

9429 

DESCRIPTION 

Escutcheon- Volume control escutcheon 
Package of 2 ........................... . 

Knob-Station selector or volumt> control 
�nob-Package of 5 .................... . 

Resi.-tor-Filament resistor-315 ohms ..... . 

Re8istor-2 megohm-Carbon type-)/, watt 
Package of 5 ............................ . 

Condenser-Two gang variabl� tuning con-
denser ................................ . 

Socket-Radiotron socket-S contact . . .... . 

Capacitor-Antenna series rapacitor-.002 
mfd .................................. . 

Capacitor-100 mmfd ................... . . 

REPRODUCER ASSEMBLIES 
DYNAMIC TYPE 

Magnet . ............................... . 

Transformer--Dutput tran5former ........ . . 

Cone-Reproducer cone complete-Pack-
age of 5 .............................. . 

Housing-Cone housing anti cor<' assembly .. 

Reproducer-Complete ................... . 

List 
Price 

$0.42 

.65 

1.00 

2.00 

2.04 

.65 

.50 

.50 

1.04 

1.32 

4.35 
1.16 

-1.85 
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RCA-VICTOR, Inc. 

R-28 

SERVICE DATA 

Voltage Rating . . . . . . . . . . . . . . . . . ..... 105-125 Volts 
Frequency Rating ........... 25-40 Cycles and 5(H)O Cycle� 
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. 

The circuit consists of an R. F. stage, a combinecl oscillator 
and first detector in the RCA-2A 7 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 be 
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 an 
output meter. The line-up capacitors on the gang capacitor 
are adj usted 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 at 
175 K. C. 

RADIOTRON SOCKET VOLT AGES 

115 Volt A. C. Line 

1. 

2. 

3. 

4. 

5. 

Stock 
No. 

2747 

2 749 
3050 
3456 
3459 
3472 

351 4 

3572 

3573 
3574 

3575 

3584 
3590 

3591 

3592 

3593 
3594 

3596 
3597 
3598 
3601 
3602 

3603 
3604 
3605 

3606 

MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL 

Cathode to Cathode to Cathode to Plate Current, 
Radiotron .No. Control Gr id, Screen Grid, Heater Volts 

Plate, Volto M. A. Vol to Volts 

RCA-58 R. F. Amplifier 3.0 95 2 50 5.0 2.33 

RCA-2 A7 F irat Detector Oecillator 3.0 95 2>0 3.0 2.33 

RCA-57 Second Detector 6.0 89 1 70 0.3 2.33 

RCA-2 A5 Powe< Amplifier 1 8.0 2 35 2 2 0  32.0 2.33 

RCA-80 Rectifier 275 Volt& PLATE TO PLATE-QO M. A. TOTAL 4.82 

TOTAL CATHODE CURRENT-11 M. A. 

REPLACEMENT PARTS 

DESCRIPTION 

RECEIVER ASSEMBLIES 

Contact cap--Package of 5 ........................... . 

Capacitor-2,400 mmfd ............................... . 

Reeiator-1 4,.000 ohms-Carbon type-3 watts .......... . 

Capacitor-0.05 mfd .... ............................. . 

Capacitor-SO mmfd ................................. . 
Capacitor--o.002 4 mfd ............................... . 

Resistor-2 509000 ohms-Carbon type- ;.4 watt-Package 
of 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

S ocket-Radiotron 7 contact �ket .................... . 
Socket-Radiotron 4 contact aocket, .... , . .. . . . .  , . .. . . .  . 

Coil-Choke coil .................................... . 

Socket-Dial lamp socket and bracket ................. . 

Ring-R. F. or oscillator coil retaining ring-Package of 5. 

Escutcheon-Station selector eecutcheon-Package of 5 .. . 

E s cutcheon-Name plate e&eutcheon-Package of 5 ...... . 
Knob-Station selector, operating switch or volume con· 

trol knob-Package of 5 ............................ . 

Screw-Chaeeis mounting scre"r-Package of 1 0  ..... , , . .  . 

Reaisto...-50,000 ohms-Carbon type-}{ watt-Package 
of 5 .............................................. . 

Capacitor--60 rnn1ld ......... , . . . . . . . . . .. . ... . . . . . · 

. .. . 
Capacitor--Q.2 5 rnfd., , . . . . . .. . . . . .. . .. . . . . . . . . .. . . . .  . 

Capacitor---o.l rnfd .................... , .. . . . .  , , ... , . . 

Coil-Choke coil . , . . .. . . . . . . ... ..... .. . . . . .. . . .. . . . .  . 

ResiHtor-60,000 ohme-Carbon type--}( watt-Package 
of 5 .............................................. . 

Resietor-500 obme-CarLon type--1 watt-Package of 5. 
Capacitor-400 rnmfd., , . , . , . ... . . .. . . . . . .  , . . . . . . . . . .  . 

Capar.itor---770 mmfd .. , . . . . . ... , . , . . . . . . . . .  , . . . . . . . .  . 

Capacitor-Compriaing one 0.005 mid. and.ooe 0.25 mfd. 
capacitors . . . . . . . . . . . . . . . . . .. .. ... . . . . . . . . .. . . . . . .  . 

Liot 
Price 

$0.50 
1.60 
.60 

.44 

.44 

.32 

1.00 
.38 
.32 
.68 
.34 
.40 

1.4-0 
1.40 

.80 

.30 

1.00 
.36 
.40 

.36 

.68 

1.00 
1.1 0 
.30 

.30 

.40 

Stock I 
No. 

6143 

62 2 8  

6303 

6306 

6464 
6465 
6466 
6470 

6471 
6472 
6473 

7485 
7487 
7588 

7589 

7590 

8935 

8986 

9002 

6467 

8987 

6988 

DESCRIPTION 

Resistor-40,000 ohms-Carbon type-3{ watt-Package 
of 5 ............. , . . . . .  , . . . . . . . . . , , .. , . .. . . 

Resistor-2 00t000 obm11-Carbon type-;4 watt-Package 
of 5 ......................................... . 

Reeistor-2 0,000 ohms-Carbon type-;.4 watt-Package 
of 5 .............................................. . 

Resietor-14,000 ohms-CarbOn type-1 watt-Package 
�5 .............................................. . 

T['ansformer--1. F. transformer ................ , . . .  . 
Volume control-Complete with mounting nut ....... . 
Switch-Tone control switch . . . . . . . ... . . . . . . . .. . . . . 
Coil-Antenna colt .......................... . 
Coil-Oscillator coil assembly ......................... . 

Coii--:-R. F. cuil assembly . . . . . . . . . . . . .. . .. . . . . . . . . .... . 
Scale--Dial P-eale assembly . . . . . ... . . .... . . . . . . . . . . . . . . . 
Socket-Radiotron 6 contact E'ocket .................... . 
Shicld-Rndiotron tube shield ........................ , . 
Condeneer-3 gang variable tuning condenser .. . . . . . . . . . . 
Capacitor-Filter capacitor-Two 4.0 mfd. in container .. . 

Capacitor-1 0 mfd ........... , .. . .. . ... . . . . . . .. . .. .. . . 
Transformer-Power traneformer-1 05-12 0 volte-50-6 0 

cycles ............................................ . 

Transformer - Power transformer - 200-2 50 volts - 60 
eyelet� ..................................... . 

Transformer-Power transformer-1 05-1 2 5  volts-25-50 
cycles . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . ... . . . . . . .  · · · · 

RE1'RODUCER ASSEMBLIES 

Tranf!former-Outptll transformer..... . . .. .  , . . .  . 

Cone--Reproducer cone--Package of 5 .. . . . . . . . . . . . . . . .  'I 

Co
�!P�!�t��-

�
:�.���-�

r
��

i
�.�

. ·
fi

·
e

·
l
�. �����. �����t- -���. ����. 

List 
Price 

$2.00 

2.50 

2.50 

2.50 
1.88 
1.2 2 
.45 

1.08 

.74 
.9'1 

.50 

.70 
.50 

2.35 

1.64 

1 . 4 0 

4.26 

4.38 

6.00 

1.44 

5.00 

2.35 
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RCA-VICTOR, Inc. 

R-28 BW 

SERVICE DATA 
Voltage Rating..... . ................... 105-125 Volts 

Frequency Rating ....... : ... 25-40 Cycles and 5()-..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. . . . . . . . ...... I. 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 and 
the inherent sensitivity, selectivity and tone quality of the 
Super-Heterodyne. 

The circuit consists of an R. F. stage, a combined oscillator 
and first detector in the RCA-2A 7 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 be 
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 an 
output meter. The 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 at 
175 K. C. 

RADIOTRON SOCKET VOLTAGES 

115 Vol t A. C. Lin• 

MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL 

Cathode to Cathode to Cathode to Plate Current, 
Ra<l!otron No. Control Grid, Screen Grid., lleater Volt• 

Volte Volta Plate, Volta M.A. 

I. RCA-58 R. F. Amplifier 3.0 95 2 50 5.0 2.33 

2. RCA-2A 7 First Detector Oscillator 3.0 95 2 50 5.0 2.33 

3. RCA-57 Second Detector 6.0 89 1 70 0.3 2.33 

4. RCA-2A5 Power Amplifier 1 8.0 2 35 2 2 0  3 2 . 0 2.33 

5. UCA-80 Rectifier 72 5 Volts PLATE TO PLATE-60 M. A. TOTAL 4.82 

TOTAL CATHODE CUURENT-11 M. A. 

REPLACEMENT PARTS 
Insist on genuine Factory tested parts, which are readily identified and may be purchased From authorized dealers. 

Stock 
No . 

2 747 

2 749 

3050 

3456 

3459 

3472 

351 4 

3555 

3572 

3573 

3574 

3584 

3586 

3587 

3588 

3589 

3592 

3593 

3594 

3596 

3597 

3598 

3601 

3602 

3603 

3604 

DESCRIPTION 

RECEIVEU ASSEMBLIES 

Contact cap-Package of 5 .. ... . 

Capacitor- 2,400 mmfd .................. . 

Resistor-14,000 ohms-Carbon type--3 watts . . . . . . . . • . .  

Capacitor---o.05 mfd . . . . . . . .. ... . . .. .. . . . ... . . . .. 0 • • • •  

Capacitor-SO mmfd ... .............................. . 
Capacitor-{).002 4 mfd .. . ............................ . 

Resisto['-2 50,000 ohms-Carbon type-- ;,1 watt-Pack-
age of 5 .......................................... . 

Capacitor--o.l m.fd ....................................... . 
Socket-Radiotron 7 contact socket . . o • • • • • • •  o • • • • • • • • •  

Socket-Radiotron 4 contact socket ......... . 

Coil-Choke coil ... .................... . 
lling-R. F. or oscillator coil retaining ring-Package of 5. 

Scale-Dial scale .............................. . 

Socket-Dial lamp socket and bracket ................. . 
Volume control-Complete with mountinB nut .......... . 

Switch-Tone control switch .......................... . 
Knob-Station eelector. operating switch or volume con· 

trol knob-Package of 5 .. . .. . . . . . . ... . . . . � . . . . . . . . .  . 

Screw-ChaBaie mounting 8Crew-Package of 1 0  ......... . 
Resiator-50,000 ohms-Carbon type-- ;,1 watt-Package 

�5................... · · · · · · · · · · · · ·  

Capacitor--60 mmfd ..... 

Capacitor- 0.25 mfd . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  

Capacitor:---Q.l mfd.. . . . . . . . . . . .... . . .. . . .... . . . . . . .  . 

Coil-Choke coil .................................. . 

Resistor--60,000 ohms-Carbon type-}( watt-Package 
of 5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Resistor-500 ohms-Carbon type---1 watt-Package of 5. 

Capacitor-400 mm£d. . . . . . . . . . .  . 

List 
Price 

$0.50 

1.50 

.60 

.44 

.44 

.32 

1. 00 

.36 

.38 

.32 

.68 

.4 0 

.50 

.32 

1.40 

.54 

.8 0 

.30 

1.00 

.36 

.40 

.36 

.68 

1.00 

1.10 
.30 

Stock 
No. 

3605 

3606 

61 43 

62 2 8  

6303 

6306 

6443 

6464 

6470 

6471 

6472 

7485 

7487 

7589 

7592 

8985 

8986 

9002 

6467 

8987 

9004 

DESCRIPTION 

Capacitor--770 mmfd ....... . 

Capacitor-Comprising one 0.005 mfd. and one .02 5 mfd. 
ca paci tore .. .... .. .. . . . ... .. ..... . .... . . . . 

Resistor- 40?000 ohms-Carbon type-}( watt-Package 
of 5 ................................... . 

Resistor-200,000 ohms-Carbon type- )4 watt-Pack· 
age of 5 ........................... . 

Resistor- 2 0,000 ohms-Carbon type- ;.1 watt-Package 
of 5 ........................... . 

Resistor- 14.,000 ohms-Carbon type-1 watt-Package 
of 5 ......................................... . 

Capacitor-1 0 mfd .............................. . 

Transformer-I. F. transformer ............ . 
Coil-Antenna coil . . ... ....... ..... ... . . 0 • •  

.Coil-Oscillator coil assembly . . . . ... . . . . .  0 .  

Coii-R. F. coil aooembly ................. . 

Socket-Radiotron 6 contact socket ............. . 

Shield-Radiotron tube shield.; .................. . 
Capacitor-Filter capacitor--Two 4.0 mfd. in container . 
Condenser- 3 1ang variable tuning condenser ..... 

Transformer--Power tranaformer-1 05-1 25 volts-50--60 
cyclee ............................................ . 

Tranelormer - Power transformer - 2 00-2 50 volta - 60 
cycles ............ : .. . . . . . . . . . . . . . . .... . . . 

Transformer-Power transformer-105-1 25 volts- 25-50 
cycles . . . . . . . . o • • • • • • • • •  

REPRODUCER ASSEMBLIES 

Transformer-Output t['ansforrner .................... . 

Cone--Reproducer cone--Package of 5 ........ . 

Coil aaaembly-Compriaing field coiJ, magnet and cone 
support..... . . . . . . . . . . . . . . . . . . • .  , . .. .. ... , . 

List 
Price 

$0.3 0 

.40 

2.00 

2.50 

2.50 

2.50 

1.50 

1.88 

1.08 

.74 

.94 

.70 

.50 

1.64 

3.35 

4.2 6  

4.38 

6. 0 0 

1.44 
5.00 

2.35 
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RCA-VICTOR, INC. 
R-37 R-38 
SERVICE DATA 

Electrical SpeciRcations 
Voltage Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11? Volts 
Frequency Rating ................. 25-60 and 50-60 Cycles 
Power Consumption .. . 60 Cycle 75 Watts, 25 Cycle 80 Watts 
Number and Types of Radiotrons .. 2 RCA-58, 1 RCA-2A7, 

1 RCA-287 , 1 RCA-2A5, 1 RCA-80-Total 6 
Undistorted Output . ......................... 1.75 Watts 
Frequency Range ................. 540 K. C. to 1500 K. C. 

This receiver is a six tube Superheterodyne incorporating a 
:pynamic Loudspeaker as a part of the chaeeis, automatic 
volume control, single heater type Pentode output tube, con
tinuosly variable type tone control and the inherent sensitivity, 
eelectivity and tone quality of the Superheterodyne. 

The circuit consists of an R. F. stage using Radiotron RCA-
58, a combined oscillator and first detector in the RCA-2A7 
tube , an intermediate stage using Radiotron RCA-58, an 
RCA-2B7 functioning a combined second detector and auto
matic volume control, an output stage using the new heater 
Pentode RCA-2A5 and the RCA-80 functioning as a rectifier. 

I ht I. F. 2u.I.F.· 
TIAIISfOIIIEI TWSFIIRID 

l. ,
/
o
· 
o
'
., /-cs-'·, I @ \I \ 

: p s �� @ p@ � 
I l1 1 

\ @ ,/\...... ,/ 
�----'�--��-�--------------_-/ ____________ _______ // 

!..ocatWn of 1. F. Line-up Adjustment &rew:, 

Service work in conjunction with this receiver will be similar 
to that of other Superheterodyne receivers incorporating 

a similar type automatic volume control. 

Line-up Adjustments 
(, F. Tuning Adjust�nents--Two transformers com· 

prising three tuned circuits (the secondary of the second 
transformer is untuned) are used in the intermediate-.mplifier. 
These are tuned to 175 K. C. and the adjustment aerews 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 mett>r. ·• 

(b) Short-circuit the antt>nna 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 
Cha&eis. 

(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 80 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. 
justmenta. 

R. F. and Oscillator AdjustDlents-The three gang 
capacitor aerewe 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 p.t 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 80 that a alight deflection is obtained 
when the receiver volutnc control ia at m.aximum. 

(c) Adjust the three tuning condenser line-up Capacitors 
until maximum deflection ia obtained in the output 
meter. 

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. 

RADIOTRON SOCKET VOLTAGES 
115 Volb. A. C. Line-No Signal 

I 

Cathode to Cathode to Cathode to Plate c ........ nt 
Radlotron No. Control Grid, SeneaGrid, 

Plate, Volt• M.A. Volle Volle 
Heater Volle 

I. RCA-58 R. F. 3.0 95 255 5.0 2.31 

2. RCA-2A7 lot Det. Oec. 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-30 Rect. 700/350 Volu- 75 M.A. Totel CutTent 4.82 

*The Voltacee and current refer to the detector part o( the tube. The total cathode eurreat is 10 M. A. 
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Schematic Wiring Diagram R -7 0
RADIOTRON SOCKET VOLTAGES

All Voltages Measured at Maximum Volume with no Signal Impressed on Input. 120 Volt 60 Cycle A. C. Source Used

Radiotron No.
Cathode or File-
ment to Control

Grid Volts

Cathode or File-
ment to Screen

Grid Volts

Cathode or
Filament to
Plate Volts

Plate Current
M. A.

Heater or
Filament Volt.

1. R. F. RCA -58 4.5 100 215 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. I. F. RCA -58 4.5 100 245 6.0 2.37
5.

6.

7.

Second Detector RCA -56 18.0 -- 230 1.0 2.37
Power RCA -247 16.5 250 210 30.0 2.37
Rectifier UX -280 370 Volta R. M. S. each plate 70.0 5.0

1%;:
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RCA-VICTOR, INC. 

SERVICE NOTES 
for 

RCA Victor Model R-71-B 

ELECTRICAL SPECIFICATIONS 
"A" Batteries Required .......................................... Eveready Aircell "A" Battery 
"B" Batteries Required ..................... Four 45 Volt Blocks, Preferably of Heavy Duty Type 
"A" Battery Current ........................................................... 0.48 Amperes 
Average "B" Battery Current. ...................................................... 18M. A. 
Type of Circuit ......... Super-Heterodyne with A. V. C., Class "B" Output Stage and Compensated 

Volume Control 
Type and Number of Radiotrons .................... 3 RCA-234, 1 RCA-232, 4 RCA-230-Total 8 
Number of R. F. Stages ................................................................. One 
Number of I. F. Stages ................................................................. One 
Type of Second Detector .......... Pentode, Combining Detector, A. V. C. and Audio Amplification 
Number of Audio Stages. . . . . . . . . . . . . . .............................................. Two 
Undistorted Output .............................................................. 1.00 Watt 

PHYSICAL SPECIFICATIONS 
Height ....................................................................... 18 lljl6 Inches 
Depth ...................................................................... 10 21/32 Inches 
Width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14 Inches 
Weight Alone .................................................................... 34 Pounds 
Weight Packed for Shipment ....................................................... 40 Pounds 

RCA Victor Model R-71-B is an eight tube battery operated Super-Heterodyne radio receiver 
incorporating such features as Super-Control R. F. Amplifier Pentode Radiotrons in the R. F. and 
I. F. stages, automatic volume control, combination Pentode second detector, compensated Class 
"B" audio amplifier and the inherent sensitivity, selectivity and tone quality of the RCA Victor 
Super-Heterodyne. The chassis and permanent magnet dynamic loudspeaker are enclosed in a 

standard R-71 cabinet. The performance of this receiver is comparable in all respects to the A. C. 
model of the same designation, except in output volume. 

SERVICE DATA 

Except for different chassis design the circuit used in the R-71-B is very similar to that of the 
P-31 Portable Radiola. A reference to this Service Note should therefore be made for a description 
of the circuit and manner of making adjustments. The voltage readings are given below and the 
replacement parts on page 3. Figure 1 shows the schematic circuit diagram and Figure 2 the chassis 
wiring diagram. 

· 

Radiotron 
Control Grid 

No. 
to Filament 

Volta 

1. R. F. 0.2 
-

2. 1st Detector . 0.5 
-

3. Oscillator 1.0 

4. I. F. 0.5 

5. 2d Detector 2.0 

6. lst A. F. 1.0 

7. Power 14.0 

8. Power 14.0 

RADIOTRON SOCKET VOLTAGES 
(No signal being received) 

ilcreea Grid 
Plate to Screen Current 

to J'U .. ment 
Filament Volte M. A. 

Volto 

65 157 1.0 

65 157 0.1 

- 65 -

65 157 1.0 

155 0 4.0 

- 155 -

- 155 -

- 155 -

Plate Current 

M. A. 
Filament Volt• 

3.0 2.0 

0.2 2.0 

4.0 2.0 

3.0 2.0 

0 2.0 

2.5 2.0 
-

1.2 2.0 

1.2 2.0 
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RCA-VICTOR, INC. 

R·73 

SERVICE DATA 

Electrical Specifications 
Voltage Rating ............................ 105-125 Volts 
Power Consumption ........................... 100 Watts 
Type and Number of Radiotrons ...... 3 RCA-58, 1 RCA-56, 

1 RCA-55, 2 RCA-247, 1 UX-280-Total, 8 
Type of Circuit. . . . . . . . . . . . . . ......... Super-Tieterodyne 

with A. V. C., tone control and push-pull Pentode Output 
Undistorted Output .. .. . . ....... . . . ... . .. . . . ..... 3 Watt� 
R. F. and Oscillator Alignmf'nt Frequencv 

600 K. C. and 1400 K. C. 
Intermediate Frequency ........................ 175 K. C. 

This receiver is an eight tube Super-Heterodyne incorporat
ing Automatic volume control, tone control and Push-Pull 
Pentode Output. Service Data will be found to be similar to 
that of other Super-Heterodyne receivers incorporating similar 
features. 

!..lf. -
eJeJ 
• •  

Ia u. -
�H!l 
I P 

I. F. Alignment Locarion 

Line-up Adjustments 
I. F. Tuning Adjustments-Two trandormers com

prising four tuned circuits are used in the intermediate 
amplifier. These are tuned to 175 K. C. and the adjustment 
screws are acce88ihle from the rear of the chllllllis. See Figure 5 
for location of the adjustment screws and proceed as follows : 

(a) Procure a modnlated oscillator giving a signal at 175 
K. C., a non-metallic screw driver such as Stock No. 
7065 and an outr,ut meter. 

(h) Remove the oed.llator tuhe 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 
adjust the oscillator output so that with the receiver 
volume control at maximum, a slight dejlecti.on is obtain
ed in the output meter. 

(d) Adjust the secondary and then the primary of the 
second and then the first I. F. transformers until a 

maximum deflection is obtained. Keep the oscillator 
output at a low value 110 that only a sli�ht deflection ia 
obtained on the output meter at all times. Go over 
these adjustments a second time as there is a alight 
interlocking of adjustments. This completes the I. F. 
Adjustments. 

R. F. and Oscillator Adjustments-The three gang 
capacitor screws 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 as follows: 

(a) Procure a modulated oscillator giving a signal at 1400 
K. C. and 600 K. C., a non-metallic screw driver such 
as Stock No. 7065 and an output meter. 

Loudspeaker Wiring 

(b) Connect the output of the osc;llator to the antenna and 
ground lead of the receiver. Check the dial at the 
extreme maximum position of the tuning capacitor. 
The indicator should he at the short line on the dial. 
Then set the dial at 1400 K. C., the oscillator at 1 400 
K. C. and connect the output meter acrose the cone 
coil. Adjust the oscillator output so that a slight de
flection is obtained when the receiver volume control 
is at maximum. 

(c) Adjust the three line-up car.acitors accessible at the 
bottom of the receiver unhl 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, accessible 
through the top, until maximum deflection is obtained. 
The main tumng capacitor must be z:ocked back and 
forth while making this adjustment. 

{e) Then realign at 1400 K. C. This completes the ad
justments. 

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. 

RADIOTRON SOCKET VOLTAGES 
120 Volts, 60 Cycles A. C. Line-V. C. At Maximum and no Signal 

Control Grid Screen Grid Plate Plate Heater or 

I Radiotron No. to Fila rnen t or to Filament or to Filament or Current FUament 
Cathode Volts Cathode Volts Cathode Volto M. A. Volts 

1. R. F. RCA-58 4.5 10 0 16 5 6.0 2.37 

2. lot Det. RCA-58 11.0 9 5  ISS 1.5 2.37 

3. Ooeillator RCA-56 - - 70 4.5 2.37 

4. I. F. RCA-58 4.5 10 0 16 5 6.0 2.37 

5. 2nd Det. RCA-55 and A.V.C. - - 55 4.7 2.37 

6. Power RCA-247 19.0 23 5 22 5 2 0.0 2.37 

7. Power RCA-247 19.0 235 22 5 20.0 2.37 

OTHER IMPORTANT VOLTAGES 
2nd Detector and A. V .C. Cathode to Low Side of Field . 105 Volts Voltage Acr01111 Field .. .... .... . . .... . . ... . .... .. 120 Volts 
Chauia to Low Side of Field .... ... .......... . .... 90 Volts Rectifier .. 370 Volts R.M.S. Each Plate-80 M.A. Each Plate 
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SERVICE DATA 

Service data in conjunction with these receivers will be found to be similar to that of other RCA 
Victor Super-Heterodyne receivers employing automatic volume control. A dummy Radiotron 
RCA-56 should replace the tube normally in the A. V. C. socket when making R. F., oscillator and 
I. F. adjustments. The Radiotron socket voltages are given below and the Replacement Parts on 
Pages 7 and 8. 

Figure 1 shows the schematic diagram for all models. Figures 2 and 4 show the wiring diagrams 
while Figure 3 shows the loudspeaker wiring. Figures 5, 6, and 7 show various magnetic pickup con
nections and Figure 8 gives the correct manner of attaching the RCA Victor Short Wave Adaptor. 

Loudspeaker Wiring 

RADIOTRON SOCKET VOLTAGES 
120 Volt A. C. Line 

(No Signal Being Received-Antenna Lead Grounded to ChaEsis) 

Cathode to 
Cathode or Cathode or Cathode or 

Plate Heater or Filament to Filament to Filament to Radiotron No. Heater Volt., Control Grid Screen Grid Plate Volts, Current, Filarnent Volts, 
D.C. Volts, D. C. Volts, D. C. D.C. M. A. D.C. 

VOLUME CONTROL AT MINIMUM 
I. R. F. +4 1.0 90 280 0 2.4 

2. 1st Det. 0 1.2 90 275 0 2.4 
-

3. Osc. +4 0 - 55 5.0 2.4 

4. I. F. +3 1.8 90 280 0 2.4 

5. A. V.C. 0 0 - 5 0 2.4 

6. 2nd Det. +15 3.0 - 225 l.O 2.4 

7. lst A. F. +14 10.0 - 260 5.0 2.4 

8. Power - 0 - 400 6.0 2.4 

9. Power - 0 - 400 6.0 2.4 

VOLUME CONTROL AT MAXIMUM 
l. R.F. +4 0 70 250 4.5 2.4 

2. 1st Det. +6 0.6 75 235 2.0 2.4 

3. Osc. +4 0 - 50 5.0 2.4 

4. I. F. +4 1.5 84 250 4.5 2.4 

5. A. V. C. 0 0 - 15 0 2.4 

6. 2nd Det. +15 3.0 - 210 l.O 2.4 

7. 1st A. F. +14 10.0 - 240 5.0 2.4 

8. Power - 0 - 400 6.0 2.4 

9. Power - 0 - 400 6.0 2.4 

221 



cs
c6

4-
50

-5
0

N
A

P
41

0.
M

M
F

D
C

S
1

C
l

1

11
3-

32
3

;
R

.T
. A

M
R

.
18

-3
25

,

M
M

F
D

.
,

R
C

A
 5

15
M

M
E

D
. .

,

=
3

I.*
.

cx
k

A
LL

 !M
O

U
N

D
S

T
O

 F
R

A
M

E
 &

D
M

. G
R

O
U

N
D

C
O

N
N

E
C

T
IO

N

R
I

.3
00

00
0.

.

P
1

15
el .0
3 

N
T

D
. D
IA

L
LA

S
T

.0
51

6T
D

.

R
8

10
00

00
46

u 
on

R
C

A
 5

6

0.
7

40
00

^

5-
75

M
M
F
D

C
11

63
0

M
M

F
D

03
C

.
R

C
A

 5
6

4C
r2

,
60

00
R

IO
. 4

30
0.

n
50

m
h0

0%

C
9

\ C
I3

1 
m

r0
.

15
-3

23
C

14
.

64
80

.
IN

F
O

.

C
l'

14
0-

32
0

C
15

M
M

F
D

.
13

-7
5

I.F
. A

M
P

L
M

M
F

D
.

R
C

A
 3

8

R
12

60
00

" 10
00

00
,fc

t,
81

3

R
 1

5

ci
s

2.
M

E
6.

63
0

.
A

M
 C

.
F

a
R

C
A

 5
6

R
IR

10
00

0
kc

13

.1
16

F
8

8

R
I4

.1
1

50
00

0^
pl

 m
ra

R
I,

15
00

00
^

L9 00

R
2 50

00
0o

o

R
3

50
00

00
o 10

00
00

C
22

c2
3

C
25

C
28

21
5°

11
15

"

L1
0

LI
1

)
R

2C
71

4.
 D

5E
T

6 
7-

72
.

:7
,1

7.
/C

-R
.A

C
A

r 
A

5m
6P

L

14
0-

32
0

15
-7

5
24

00
,

C
32

R
24

N
U

T
S

M
A

T
S

(T
2m

24
.0

0r
, D

Io
pO

oo
1 

T
3

1
1

P
O

U
R

.A
M

P
LS

.
R

C
A

 4
6

6
83

4
C

20
16

1F
1)

.
am

to
R

IB
0.

19
LI

A
M

20
00

C
l_

1.
1,

1r
0

23
00

 ^

7'

C
29

4 
74

5
50

.1
n

C
li

A
23

10 w
D

02
2

C
30

/6
03

00
.1

.0
26

/F
D

.

I
7"

c3
3

24
00

M
A

IO
.

10
00

00
I C

T
T

.5
11

A
P

C
.

R
8

R
9

C
a

12
0.

IN
F

O

L1
6

ta
C

72

R
E

C
T

.
C

35
C

3!
C

T
7

R
C

A
 5

2
 1

0.
M

F
D

I

T
O

A
LL

...
H

E
A

T
E

R
S

E
A

R
.

A
.V

.C
. &

A
m

P
i.F

iL

T
O

 P
W

R
.A

M
P

L.

23
00

.10
C

.6
44

 M
"

U
S

LE
IS

29
00

"
A

00
,1

 C
7 

3 
W

I9
F

D

S
P

K
T

I.F
IE

La

L
-2

0
65

00
 ^

18
 A

.F
. A

m
P

L
cZ

a
20

R
C

A
 5

8

C
40

37
5

M
M

 6
13

5
0
0

C
ha

ng
e 

In
 W

iri
ng

of
C

on
so

le
 M

od
el

s

F
IL

A
M

E
N

T
S

T
O

 A
V

. C
.

H
E

A
T

E
R

Sc
he

m
at

ic
 C

ir
cu

it 
D

ia
gr

am



IlU
E

 5
 -

Y
E

LL
O

W
-.

:-
.1

91
.1

0

--
I

0.
5 

11
0
.

0:
2

01
 M

O
O

.

IN
T

E
R

N
A

L 
C

O
N

N
E

C
T

IO
N

S
 O

F

C
A

P
A

C
IT

O
R

 P
A

C
K

IN
T

E
R

N
A

L 
C

O
N

N
E

C
T

IO
N

S
 O

F

1S
T

E
.F

. T
R

A
N

S
F

O
R

M
E

R



1 
L

ie
ui

t +
m

aw
-

-B
oa

-
LI

 W
0.

r5
1,

31
in

""
""

"-
-

I 
ca

lli
um

i 1
1V

 -
E

0"
-

""
.
ra

T
R

1 
ic

:O
tm

t I
W

.i:
W

m
.

"
'E

D
 -

I
fl-

.F
P

IP
D

.
M

A
IN

"

-C
N

D
&

P
E

D
-

lI 
C

O
 -

.1
1:

11
1.

"n
1

IN
T

E
R

N
A

L 
C

O
N

N
E

C
T

IO
N

S
 O

F
D

C
A

P
A

C
IT

O
R

 P
A

C
K

IN
T

E
R

N
A

L 
C

O
N

N
E

C
T

IO
N

S
 O

F

2N
o 

I.F
.T

R
A

N
S

F
O

R
M

E
R

 -

IN
T

E
R

N
A

L 
C

O
N

N
E

C
T

IO
N

S
 O

F

1s
t I

.F
. T

R
A

N
S

F
O

R
M

E
R

V
O

LU
M

E
 C

O
N

T
R

O
L

R
 -

I6
 5

0,
00

0A

11
:0

09
00

4.
'

'-B
R

O
W

N

O
S

C
. L

-R
E

t..
...

_i

D
IA

LD
 L

A
M

P
T

O
 S

P
E

A
K

E
R

--

-P
-A

IN
E

R
LA

E
K

-1
 -

Y
E

LL
O

W
-O

N
E

L-
w

-G
A

N
G

 C
O

N
D

E
N

S
E

R
T

O
N

E
C

O
N

T
R

O
L

S
U
L
K

6-
-P

E
D

B
LA

C
K

M
I

R
D

 1
-,

B
LA

C
K

\
K
 
-
E
S

C
-4

0
-G

R
E

E
N

-U
K

R
E

D

- 
R

E
D

-.
-r

r-
r

L-
2

cA
cK

A

el (
LP

E
ftK

D
E

P
at

1 
I P

i(,
-.

7-
-_

I
II.

ii
,

10
/1

I:1

U
(V

A
9,

rs
..

R
E

D
 il

i.

R
E

D
M

A
C

K

!B
A

C
K

E
IM

O

,..
__

__
__

..r
r.

,. 
4,

61
1-

, .
A

.

t,1

,
,
7-

"'-
'-'

;"
41

,-
0-

iL
9H

1'

...
.,,

,,
,

.
.

.,
.:

:3
1

G
R

E
E

N
,1

1

Y
E

LL
O

W
-r

r-
1-

6
G

R
E

E
N

G
R

E
E

N

,0
00

)

G
R

E
E

N
 6

 R
E

D

C
-2

3-
24

00
w

pm

R
-7

6 
an

d 
R

-7
7 

W
iri

ng
 D

ia
gr

am
.

C
-3

3
24

00
N

O
IF

O
.

B
LA

C
K

 W
IT

N
 N

K
W

E
T

R
.

A
 .C

. I
N

P
U

T
 P

LU
G

R
-1

r0:
01

1°
,1

46
7.

..)
3i

.
_?

 ..
.r

.,!
...

.o
f 

,.-
)

...
..:

...
1:

.1

rJ
A

C
IT

A
51

,7
."

.1
10

0,
4'

PO
T

O
T

O
V

ic

U
D

o

I
11

1-
11

1
V

!

''
.-

 ' 
- 

'I

t1
 0

:.A
...

:0
:0

 I

I 
0 

i C
. :

 2
 '

C
l-

^,
...

..-
C

_J
,J

-.
...

...
..-

L
j

J-
27

4.
3.

0.
40

.1

C
J

s'
C

I

R
E

S
IS

T
O

R
 B

O
A

R
D

 C
O

N
N

E
C

T
IO

N
S

S
LA

C
K

-M
A

C
R

E

4.
4

-R
E

T
Y

E
LL

ow
-

Y
E

LL
IN

-
B

R
O

W
N

-

G
IS

A

B
R

O
W

N
S

 B
LA

C
K

 -

B
LU

E

B
ul

l M
A

E
,

S
LU

E

G
R
E
E
N
-

W
oo

l W
A

W
A

,-

G
R

E
E

N
-

R
R

E
D

A
R

E
O

I-
4

11
R

E
D

 G
R

E
E

N
 -

IN
T

E
R

N
A

L 
C

O
N

N
E

C
T

IO
N

S
 O

F

P
O

W
E

R
 T

R
A

N
S

F
O

R
M

E
R

-Y
E

LL
O

W

-G
R

E
E

N

B
LU

E
-

tp
U

E
Y

E
LL

O
W

-

B
LU

E
-

IN
T

E
R

N
A

L 
C

O
N

N
E

C
T

IO
N

S
 O

F

IN
T

E
R

S
T

A
G

E
 T

P
 "

f:S
F

O
R

M
E

R



OFFICIAL RADIO SERVICE MANUAL 225

ZS

LT4';.-T

RCA -VICTOR, INC.
CS

4-50
0.

+1849
,V° 1

I O12CA S41
19420 1.40940

a

100000"

400

_z_ 01
-49- T 0I.1 t 7

i-

.=,..-

I ,

-,-,,iz
4.44F2

2533
9

14490

g
8

109000
RCA SR

41
cln

g.

or

FD

Li. iiS0

51-A-
JON,

f

s;r1t r

ATA1"7.7,-

till NMI
0212W it 1-14

i r0
11111143.

.9-00 1111014-ETI

Nro 90.
4 WO 2.

10.1150

KKR RIO

C-491 10 120.

INTERNAL CONNECTIONS OF

CAPACITOR PACK

SUPPRESSOR

commit

11-15
1033.

.0'200
A

L-9 L-10
4:15.

INTERNAL CONNECTIONS OF

2N1 1. F. TRANSFORMER

14 L4
41.5A 41.9A. g

I aT

INTERNAL CONNECTIONS 0

155

TOPE CONTROL

R is

3500^ T

0417142T
RCA LAS

CZ:

zi
20000^

/ r

2 24 
000A

G110..-ttun
ANT.-4-K1K1

Schematic Circuit

ma ume

GSMC COINANSER

R-75

TO

SPUNI2

Is9

lots'
PO

SW

I

KKR

LP. TRANSFORMER

Mtn

Chassis Wiring Diagram

3-72
PO POO

112011N-

U -
NA
TWIN

KK -

rt INTERNAL CONNECTIONS OF

,f, POWER TRANSFORMER

5 111_4_02

RESISTOR BOARD

CONNECTIONS

INTERNAL CONNECTIONS OF

INTERSTAtE TRANSFORMER

Radiotron No.
Control Grid
to Cathode,

Volts

Screen Grid
to Filament or
Cathode. Volta
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Heater or
Filament,

Volta
1. R. F. RCA -58 4.0 100 240 6.0 2.4

2. lot Det RCA -58 10.0 90 230 2.0 2.4

3. Ose. RCA -56 - - 75 4.5 2.4

4. I. F. RCA -53 4.0 100 240 6.0 2.4

5. 2nd Det. RCA -55 and A.V.C. 5.8 - 100 4.0 2.4
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INTERNAL CONNECTIONS OF

INTERSTAGE TRANSFORMER

Radiotron No.
Control Grid

to Filament or
Cathode Volta

Screen Grid
to Filament or
Cathode Volta

Plate
to Filament or
Cathode Volts

Plate
Current

M. A.

Heater or
Filament

Volta
1. R. F. RCA -58 4.5 100 165 6.0 2.37

2. 1st Det. RCA -58 11.0 95 155 1.5 2.37

3. Oscillator RCA -56 - - 70 4.5 2.37

4. I. F. RCA -58 4.5 100 165 6.0 2.37

5. 2nd Det. RCA -55 sod A.V.C. -- - _
55 4.7 2.37

6. Power RCA -247 19.0 235 225 20.0 2.37

7. Power RCA -247 19.0 235 225 20.0 2.37

OTHER IMPORTANT VOLTAGES
2nd Detector and A.V.C. Cathode to Low Side of Field .105 Volts Voltage Across Field 120 Volts
Chassis to Low Side of Field 90 Volts Rectifier . .370 Volts R.M.S. Each Plate -80 M.A. Each Plate

- ___
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RCA-VICTOR, INC. l 
R-90 

SERVICE DATA 
Electrical SpeciRcatlons 

VoltagoRatin1 . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  105-125 Volu 
Power Conaumption . .  ,, • , . . . .  , , , . , . • .  , . , .... , , . , . , . , . , . , .. 120 Watts 
Type and Nnmber of Radiotrona . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 RCA-56, 

4 RCA-58, 1 UX-280, 2 RCA-2A5-Total, 10. 

Frequency Ranre ............................... 540 K. C.-1500 K. C. 

Undiatorted Oatput, . . . • . . . . .  , . • . . . . . • . • . . . . • . . • . • • • . . . . . .  4.0 Watta 

Thia receiver ie a ten tube Super-Heterodyne radio receiver. Features 
aucb aa illuminated control, impro"Yed automatic Yolume control, noieo 
•appre .. or, eompeoeated 't'olume control, heater pentodc output tubes 
operated aa a poab-pull stare, acouatically correct cabinets and tho in
herent aenaitivity, aelecti.,.ity and tone quality o{ the Super-Heterodyne 
are Included in this inurumoaa. 

Ficnro A ahowa the achematic circuit, Figure B the wiring diacram. 
Figure C the location o£ tho adju•tahlo capacitors and Fiaure D. the loud
speaker wiring. The Radiotroo eocket Yoltacea. the line�up procedure and 
the replacement parte are given on the following pacea. 

Location of Adjustable Capacitors 

R. F. And Oscillator Line · Up Capacitor Adjustments 
Four adju1tahle capacitor. are provided for alianinc the R. F. cirr.uiu 

and adjustinc the oscillator frequency eo that tho oacillator will maintain 
a eonltant frequency-175 K. C..-difl'oreoce from that of the iucominc 
sJanaL Poor quality. insenaitiYity, poor A. V. C. action and poa"ible 
inoperation of the receiver may be caueed by the•e capaciton being out o 
adjuetment. 

If tho other adjustments ha ve not been tampered with-the inter· 
mediate transformer tunin1 oapaciton-the followinc procedure may be 
ueed for alitoinl thceo capaciton. 

(a) Procure an R. F. Oscillator giving a modulated 1i1nal at 600 K. 
C. and 1400 K. C. Alao procure a non-metallic acrew dri-rer •ncb 
aa Stock No. 7065. 

(h) .An output naeter ie neceeeary. Tbis �:aay bo a cu.rren1. squared 
1alvonometcr connected to the eecondary of the output tranaforrncr 
inetead of the cone coil, a 0.5 milliammeter connected in eories 
with the plate aupply to tho Kcood detector or a low ran&• A. C. 
Toltmeter connected across tho reproducer unit cone coil. 

(c) A dummy Radiotron RCA-56 ie necessary to 1ubatitute for the 
one nor-mally aNd in the A. V. C. socket. Thi• ebould be a tube 
that le otherwise normal in all reepecte bot bavinr one heater 
pr-oaa remoYed. loaert thi• tube in tho A.. V. C. aocket. 

(d) Fint check the cbauia and eare(ully aaeortain tbat tha dial pointer 
r-eada es.actly at the &rat line on the �eala when the tuaina eapa· 
citor r-otor plate• ara fully meehed with tho •tator platee. 

(c) Plaoe the oocillator ia operatio• at euetly 1400 K. C. and oouple 
it• output to the antenna. Set the ... dial 110ale at--es.actly!l-'00. 
Conaeot the output meter to tbe Mt aDd place tha Tolume eOntroJ 
and 1uppreuor coatrol. il aoiMHf'Yel wiU permit, at ita maxim am 
po.it.ioa. Adja•t the oeelllator iapat. 110 tbat an exOMIIi-ra raadin1 
on tbe oatpat aetel' i• oo& ebtained. 

(f) With a •oitable socket wrench-the note are at ,round potcntial
adjnlt the oedl1ator. 6nt detector aad R. F. line·up capacitore, 
until a maximum de8ection U obtained in tho output meter-. 

(r) Set tbe o•cillatoc at 600 K. C. Tone In tbe airnal witb tho receiYer 
until a mu.:imum deflcct.inn i1 obtained in the output meter. Now 
adjust the 600 K.. C. Mriee capacitor, Fi&ure C. until a maximum 
de8octioa i• obtained ia the output meter. Rock the t.unia.r cap•· 
citor back and forth while makina thia adjuatment •• tbe tuninr 
capacitor" and oecillator aerie• capacitor adjuatmeou inter-lock. 

m• �uu-i' o-
.LuD-

Loudspeakn- Wiring 

(b) Chanro the frequency of tho oocillator to 1400 K. C. and .. , the 
dial at 14.00. Aaain make the adjuetmeou ai•en under (f) and (&). 

So adjneted. the R. F. cireuiu are properly alianed and the oacillator 
will maintain a con1tant &equency difference from the inoomin1 R. F. 
ei&nal. 

I. F. Tuning Capacitor Adjustments 
Althouch thie reeei•er baa two I. F. •'-IM. one (ex the eecond detector 

and oue Cor the A .. V. C., onJy two of the tbr .. I. F. traoaform.en are tuned 
by adjustable capadtore and require adjuetment. The ataae need lor the 
A. V. C. is broadly tuned and doe• not require any adjustment. 

The tranaformen are all tuned to 175 K.. C. and the circuill br-oadly 
peaked. 

A detailed procedure for makin1 this adjuatment f'o11owa: 
(a) Procure a modulated R. F. Oocillator that civoe a modulated 175 

K. C. aigoal. Al110 procure a non·metallic IICI'ew dri•er aoob •• 
Stock No. 7065. 

(b) An output meter i1 neceasary. Thia may be a cUI'I'ent squared 
«:alvonometer oonnected to the eecondary of the oatpnt tran•· 
former inetead of the cone coil.· a 0.5 milliammeter connected in 
-.riee with the plate •upply to the aecond detector or a low ranee 
A. C. Yoltmeter connected acroae tbe reprodu�r unit cone coil. 

(c) 

(d) 

<•> 

A durnrny Radiouon RCA-56 ie oecceaary 1.0 eubethatc lor the 
ona normally used in the A. V. C. eocket. 

Remove the oacillator tube and make a aood cround connection 
to the chauia. Plaee the oeciUator in operation and couple it• 
out put from the control crid of the &rat detector to &r-ound. 
Adju•t the oecillator output, with the receiver volume control at 
mas.imom9 until a deOection i• obtained in the output meter. 
Refer to Fisure C. Adjust tb11 ��econdary and primar-y of the 
eocond and then the 6nt I. F. tran•formw until a mas.imom 
de8eetion ia obtained in the output meter-. Go thr-ooch theee 
adjo•tmente a aecond time a• a •li&bt readjuetment may bo 
necessary. 

Wbaa the adjuetmenu are made the set should perlor-m at ite maximum 
eliaiaaey. However, due to the interlocltina of adjnatmenll. it i• tood 
practioa to follow the I. F. adjuetmenu with the R. F. and ollciUator line• 
up capacitor adju•tmenu. The c.orrect method of doin1 thi• l1 P•en in 
the preced.int eectioa. 

RADIOTRON SOCKET VOLTAGES 
120 Volt, A, (, Ll11e-No slgnel being received-Volume:Control et minimum 

Cathode to Con- Cathode or Fila- Cathode or Fila-
Plate Curl"f!'nt, o-tar or Fila-Rad.lotron No. trol Grid Volte, 1:11e.a.t to Screen 01ent to Plate 

D. C. Grid Volt., D. C. Volte, D. C. M. A. -ent Volt., A. C. 

1. ii. 'F. 3.0 100 230 7.0 2.4 
2. l•t Detector 8.0 95 220 2.5 2.4 
5. Oocillator 105 6.0 2.4 
"- I. F. 7.5 100 225 2.5 2.4 
5. A. V.C. I. F. 7.5 100 225 2.5 2.4 
6. I. v. c. 20.0 - 0 2.4 
1. 2Dd De1eetor 17.0 - 250 1.2 2.4 
8. Power 18.0 2SS 245 33.0 2.4 
9. Poww 18.0 2SS 245 3J.O 2.4 
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OPERATING SWITCH

BLACK -

YELLOW'

COMPARTMENT
LAMP

MAGNETIC

PICKUP
135;,

RED

RCA -VICTOR, INC.

AUTOMATIC

RECORD CHANGER

- 255k

S-2

-RED
BLACK

SPLICE

YELLOW

GREEN

A1-2

BLACK --

RECORDING VOLUME

INDICATOR

SELECTOR

SWITCH
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1 2 3 4 5 6 7 8 \ \ RECEIVER

4.1 TUNING CONTROL

S. P. U. REPRODUCER

ASSEMBLY

-MOWER
TRANSFORMER

No, \i4k,

Va ,t,4

Wo t
ha.1

LINKS OPEN

3kg_.

ASSEMBLY

viraamouterseeteeiknis

RESISTOR BOARD

MICROPHONE

INPUT

RECEPTACLE

7
C-38 C-31
.025 .015
MFD. MFD.

IE
R-26 R-29

20000/3.

RESISTOR BOARD

CONNECTIONS

YELLOW WITH RED TR.
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3 INTERNAL 5

CONNECTIONS >*".
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TRANSFORMER

BLACK

' LINK OPEN
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RCA-VICTOR, INC. 
R.E- 40 

SERVICE DATA 
Voltage Rating .. .......................... 105-125 Volts 

Frequency Rating .............. 25, 30, 40, 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-Total5 
Undistorted Output . .... . ... . . . . . .. . ...... . ... 1.75 Watts 
Frequency Range. . . . . . . . .... 54.0 K. C. to 1500 K. C. 

This combination radi o-phonograph instrument uses a 
five-tube Supt>r-Heterodyne receiver incorporating a dynamic 
loudspeaker, two-point toni' control, single heater type Pen
tode Output tube and the inherent sensitivity, selectivity and 
tone quality of the Super-Heterodyne. 

The standard RCA Victor two speed motor board equip
ment is used and the entire assembly enclosed in a table type 
cabinet. 

The circuit consists of an R. F. stage, a combine-d oscillator 
and first detector in the RCA-2A7 tube, an intermediate stage 
consisting of a transformer only, using two tuned circuits, a 

second dt>tector, an output tube and a rectifier. 
Service work in conjunction with this receiver will be simi

lar 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 an output 
meter. The line-up capacitors on the gang ca�;�acitor are ad
justed 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 at 175 K. C. 

Service data for the magnetic pickup is included below. 

RADIOTRON SOCKET VOLTAGES 

115 Volt A. C. Line 

MAXIMUM VOLUME CONTROL SETTING-NO SIGNAL 

Cathode to Cathode to Cathode to Plate Current, 
Radiotron No. Control Grid, Screen Grid, Plate, Volta M.A. Heater Volt• 

Volta Volta 

I. RCA-58 R. F. Amplifier 3.0 95 250 5.0 2.33 

2. RCA-2A 7 Firot 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 Volto PLATE TO PLATE-60 M. A. TOTAL 4.82 

TOTAL CATHODE CURRENT-11 M.A. 

SERVICE DATA ON MAGNETIC PICKUP 

This magnetic pickup is of a new design that results in 
excellent reproduction. While in physical appearance, it 
is similar to that of the older type, details of construction are 
considerably different. It consists of essentially a chromium 
steel magnet, two thin pole pieces, a mechanism support and 
bracket, a coil, and an armature. 

REPLACING MAGNET COIL, PIVOT RUBBERS, 
OR ARMATURE 

In order to replace a defective magnet coil or hardened 
pivot rubbers, it is necessary to proceed as follows: 

(a) Remove the pickup coYer by removing the center 
holding screw and needle IICrew. 

(b) Remove th� pickup magnet and the magnet clamp by 
pulling them forward. 

(c) Unsolder the coil leads and remove the mechanism 
assembly from the back plate by releasing the two 
mounting screws. 

(d) Remove screws A and B, Figure A, and then remove 
the mechanism assembly from the pole piecee. 

(e) The coil or the front ,Pivot rubber may now be removed 
and replaced. If it IS desired to replace the rear pivot 
rubber, then the end of the armature soldered to the 
mechanism support must be unsoldered. 

(f) The mechanism should now be reassembled ell:cept for 
the mafPlet which must be magnetized. After being 
magnetized the mechanism-with the pole piecee up
ward, should be placed so that the ma�et may be 
slid from the magnetizer onto the pole pteces without 
breaking physical contact. After placing the pole 
piecee on the magnet, the entire assembly should be 
rema�etized thoroughly, being carl'ful not to change 
polanty. 

(g) After reassemblidg to the mechanism, the entire 
assembly should be fastened to the hack plate by 
means of the two screws provided, making sure sup
port is down against pads on back. At the same time, 
the metal dust cover must be placed in position. 

View of Pickup slwwin& parts 

(h) After remagnetizing, it is necessary to correctly center 
the armature. This may be done quite accurately by 
feeling its play after the needle is inserted. A little 
practice will quickly show which way an adjustment 
IS nece�sary to h_ave the armature. centered properly. 
The adjustment 18 made by loosemng screws A and B 
(Figure A), and sliding the mechanism slightly in 
relation to the pole pieces. 

(i) The cover may be now replaced over the entire assem
bly, and the pickup returned to the tone arm. 

Only rosin core solder should be nsed for any soldering in 
conjunction with the pickup. However, if great care to wipe 
clean and use as small amount aa possible is ell:ercised, paste or 
liquid fl\ll[ may be used for soldering the end of the spring. 

I· 
I 
I 
I 
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RCA -VICTOR, INC.
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RCA -VICTOR, INC.
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Control Grid

to Filament or
Cathode Volts

Screen Grid
to Filament or
Cathode Volts

Plate
to Filament or
Cathode Volts

Plate
Current

M. A.

Heater or
Filament

Volts
1. R. F. RCA -58 4.5 100 165 6.0 2.37
2. let Det. RCA -58 11.0 95 155 1.5 2.37
3. Oscillator RCA -56 - - 70 4.5 2.37
4. I. F. RCA -58 4.5 100 165 6.0 2.37
5. 2nd Dist. RCA -55 and A.V.C. - - 55 4.7 2.37
6. Power RCA247 19.0 235 225 20.0 2.37
7. Power RCA -247 19.0 235 225 20.0 2.37

OTHER IMPORTANT VOLTAGES
2nd Detectorand A.V.C. Cathode to Low Side of Field . 105 Volts Voltage Across Field 120 Volta
Chassis to Low Side of Field 90 Volts Rectifier. .370 Volts R.M.S. Each Plate -80 M.A. Each Plate
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RCA-VICTOR, INC. 

MODEL ER-1240-A2 

VOLTAGE READINGS AT RADIOTRON SOCKETS 

The following voltages taken at each Radiotron socket with the receiver in operating condition 
should prove of value when checking with test sets such as the Weston Model 547, Type 3, or others 
giving similar readings. The plate currents shown are not necessarily accurate for each tube, as the 
cable in the test set will cause some circuits to oscillate, due to its added capacity. Small variations 
of voltages will be caused by different tubes and line voltages. Therefore, the following values must 
be taken as approximately those that will be found under varying conditions. The numbers in column 
1 indicate the tube socket numbers shown in Figure 3. 

Tube 
No . 

I 
2 
3 
4 
5 
6 
7 

l 
2 
3 
4 
5 
6 
7 

RADIOTRON SOCKET VOLTAGES-RECEIVER ASSEMBLY 

120 VOLT LINE 

' 

: 

I Cathode or 
Cathode to Filament 

Heater to Control 
Volts, D. C. Grid 

Volts, D. C. 

Cathode to 
Screen Grid 
Volts, D. C. 

I 
Cathode or 1 Plate Filament Current to Plate ! I\J. A. Volts, D. C. 

I 
VOLUME CONTROL AT MINniUM 

i 
40 40 55 200 i 0 
40 0 - 50 I -l.O i 

8.0 7.0 90 240 
: 

0.5 
40 40 55 200 I 0 i 
25 *5.0 - 220 ' 0.5 
- *30.0 - 245 

I 
30.0 

*30.0 245 30.0 - -

VOLUME CONTROL AT MAXIMUM 

3.5 3.5 70 240 5.0 
2.5 0 - 6S 5.5 
5.0 5.0 70 235 0.5 
3.5 3.5 70 240 5.0 

25 *5.0 - 220 0.5 
- *30 · ·-- 245 25.0 
- *30 

I 
- 245 25.0 

I ! 
! Screen Grid i Heater or 
I Current Filament I 

M. A. � Volts, A. C. 

I J 

0 2.4 
- 2.4 
0.25 2.4 
0 2.4 
- �.4 
-

J 
2.4 

: - 2.4 I 
i 

**0.7 ! 2.4 
- 2.4 
0.25 2.4 

**0.7 2.4 
- 2.4 
- 2.4 
- 2.4 

*Not true reading due to resistance in circuit. 
**This reading may be + or - depending on age of tube. 

RADIOTRON SOCKET VOLTAGES-POWER AMPLIFIER 

120 VOLT LINE 

VOLUME CONTROL AT ZERO-NO STATION TUNED IN 

Tube Cathode or Filament Cathode or Filament Plate Current Filament or 
to Grid-Volts to Plate-Volts Milliamperes Heater-Volts 

Either UX-250 86.5 460 55.0 7.5 
Either UX-281 - 630 75.0 7.5 



PC
>

IC
>

25

.
0
4
,
0
2
5

/ 0
.0

 0
0

C 8
n

4
0
0
*

7
0
0
e

2
0
0

T
/
6
,
0

Z
5

C
R
L
E
.

B
R
O
W
N

G
L

E
E

N
B

L
R

C
K

R
E

D
Y

E
L

,O
V

.

5P
E

A
K

E
R

 P
L

U
G

,

tN
IZ

O
W

P:

3
G

R
E

Y

B
U

C
K

/O
a 

0.
10

'

.
/
0

5 
C

oo
 -

41
p

T
y
p
e
 
o
f
 
T
u
b
e

2
2
7

2
3
5

2
2
4

2
3
5

2
2
4

2
4
7

2
4
7

2
8
0

P
o
s
i
t
i
o
n

T
u
b
e

O
s
c
i
l
l
a
t
o
r

R
a
d
i
o
 
F
r
e
q
u
e
n
c
y

l
e
t
 
D
e
t
e
c
t
o
r

I
n
t
e
r
m
e
d
i
a
t
e

2
n
d
 
D
e
t
e
c
t
o
r

P
e
n
t
o
d
e

P
e
n
t
o
d
e

R
e
c
t
i
f
i
e
r

F
i
l
a
m
e
n
t
 
V
o
l
t
s

2
.
4

2
.
4

2
.
4

2
.
4

2
.
4

2
.
4

2
.
4

4
.
9
5

B
 
V
o
l
t
s

2
4
0

2
3
0

2
3
7

1
0
0
*

2
2
0

2
2
0

C
 
V
o
l
t
s

2
.
1
5

4
.
3
5

2
.
1
5

2
.
1
*

1
6
.
5
*
*

1
6
.
5
*
*

1
1
5
 
V
.
 
L
i
n
e

V
o
l
u
m
e
 
C
o
n
t
r
o
l
 
F
u
l
l
 
O
n

*
T
h
e
s
e
 
r
e
a
d
i
n
g
s
 
a
r
e
 
o
n
l
y
 
c
o
m
p
a
r
a
t
i
v
e
 
a
n
d
 
a
r
e
 
n
o
t
 
t
r
u
e
 
v
o
l
t
a
g
e
s
 
a
p
p
l
i
e
d
.

T
h
e

a
r
e
 
t
a
k
e
n
 
a
t
 
t
h
e
s
e
 
p
o
i
n
t
s
,
 
i
s
 
i
n
 
s
e
r
i
e
s
 
w
i
t
h
 
a
 
v
e
r
y
 
h
i
g
h
 
r
e
s
i
s
t
a
n
c
e
.

"
T
o
 
r
e
a
d
 
t
h
e
 
2
4
7
 
b
i
a
s
,
 
r
e
a
d

H
.
K
.
s
p
e
a
k
e
r
 
s
o
c
k
e
t
 
a
n
d
 
g
r
o
u
n
d
.

N
o
r
m
a
l
 
P
l
a
t
e
 
M
.
A
.

4
.
7
5

2
.
7
5

.
5

2
.
7
5

2
.
5

3
2
.
5

3
2
.
5

4
7
.
5
 
e
a
.
p
l
e
t
e

v
o
l
t
 
m
e
t
e
r
,

S
c
r
e
e
n

V
o
l
t
s

2
7

6
5

7
2
3
5
*

2
5
0

2
5
0

w
h
e
n
 
t
h
e
 
r
e
a
d
i
n
g
s



A
7

4

3 
Sm

ut
; C

O
N

D
.

90
80

J_
R

Pi
/p

ev
iv

q
P/

e9
¢,

ei
9m

A
lo

oe
L

 Z
64

 /6
cE

iv
t,e

.

T
y
p
e
 
o
f

T
u
b
e

P
o
s
i
t
i
o
n
 
o
f
 
t
u
b
e

2
5
8

R
a
d
i
o
 
f
r
e
q
u
e
n
c
y

2
5
7

C
o
m
p
o
s
i
t
e
 
o
s
c
i
l
l
a
t
o
r
 
a
n
d

m
o
d
u
l
a
t
o
r

2
5
8

I
n
t
e
r
m
e
d
i
a
t
e
 
f
r
e
q
u
e
n
c
y

2
5
5

D
e
t
e
c
t
o
r
 
a
n
d
 
a
u
d
i
o

2
4
7

O
u
t
p
u
t

2
8
0

R
e
c
t
i
f
i
e
r

co
m

Po
si

rt
 o

sc
.

l/H
IT

 4
-8

99
5

as
c

Ifh
, C

0,
10

/
ie

. D
E

 r
5-

a 
rim

r
-1

r
r-

5
7

-
1

90
85

5
2
3

_1

O O
N

M
O

D
E

L
2
6
4

A
N

D
61

0

T
U
B
E
 
V
O
L
T
A
G
E
S

F
i
l
a
m
e
n
t
 
v
o
l
t
s

P
l
a
t
e
 
v
o
l
t
s

2
.
3

2
.
3

2
.
3

2
.
3

2
.
3

4
.
9

"
7
 
T
R
A
N
S
.

4-
85

90

2.
50

04
 2

5 
00

60
0A

-

t
e
5
.

C
 
v
o
l
t
s

N
o
r
m
a
l

S
c
r
e
e
n

p
l
a
t
e
.
M
.
A
.

V
o
l
t
s

Z
t°

 0
E

7
E

S
. 0

/ A
IF

D
/1

.F
75

 a
0-

0
4
7

r

M
k
-
.
)

L
,

I
I

-j
- 

J 
-A

 -
f
,/

I

2
0
0
0
-
4
-

vo
ic

e
,

A
/S

LO
C

°1
4.

-5
F

E
 A

t?
, 9

/0
1-

0

M
F

R
A

IT
R

va
iv

ze
T

R
4
0

.4
- 

.9
0 

75

O
,4

'-O
PP

 5
W

 O
N

 V
C

A
C

oA
/T

R
O

z.

2
2
5

2
.
5
*

8
9
2

2
2
5

5
.

3
.
5

9
2

2
2
5
3
0
*

2
1
5

2
.
5
*

5
*
*

8

3
2
.
5

9
2

2
2
5

N
4
9
7
7
: io

o7
re

oz
/A

m
s

D
eN

O
T

E
sf

f/
ec

ow
*

L 
N

U
M

B
E

R
S

 5
1.

10
14

1A
/ ,

fe
L4

7-
14

./e
2
7
.
5
 
M
.
A
.

e
a
.
 
p
l
a
t
e

7
0

P
A

R
T

S
 A

R
E

 a
z/

R
 P

A
R

T
 N

O
 -

5
*
 
T
h
e
s
e
 
r
e
a
d
i
n
g
s

a
r
e
 
o
n
l
y
 
c
o
m
p
a
r
a
t
i
v
e
 
a
n
d
 
a
r
e
 
n
o
t
 
t
r
u
e
 
v
o
l
t
a
g
e
s
 
a
p
p
l
i
e
d
.

T
h
e
 
v
o
l
t
m
e
t
e
r
,
 
w
h
e
n

r
e
a
d
i
n
g
s
 
a
r
e
 
t
a
k
e
n
 
a
t
 
t
h
e
s
e
 
p
o
i
n
t
s
,
 
i
s
 
i
n
 
s
e
r
i
e
s
 
w
i
t
h
 
a

v
e
r
y
 
h
i
g
h
 
r
e
s
i
s
t
a
n
c
e
.

*
*
 
T
o
 
r
e
a
d
 
2
4
7

b
i
a
s
,
 
r
e
a
d
 
b
e
t
w
e
e
n
 
2
4
7
 
c
o
n
t
r
o
l
 
g
r
i
d
 
a
n
d
 
5
0
0
 
o
h
m
 
s
e
c
t
i
o
n
 
o
f
 
l
o
a
d
 
r
e
s
i
s
t
o
r
.

(
T
h
i
s

p
o
i
n
t
 
i
s
 
b
y
-
p
a
s
s
e
d
 
w
i
t
h
 
t
h
e

5
 
M
F
D
 
D
r
y
 
E
l
e
c
.
 
C
o
n
d
.
)

3.
 A

llf
A

7B
E

R
55

4'
0,

41
A

/ W
IT

"(
P
e
i
c
f
r
-
i
i
 
.
r
9

,
1
,
7
e
 
C
O
M
P
L
 
E
 
T
E

45
5,

4A
-f

/n
/E

S
4 

po
re

* 
PM

O
N

O
c9

7f
/O

D
E

O
fr

- 
S

5 
7"

z 
/S

E
 1

5 
C

O
N

N
E

 C
 T

E
D

 T
O

 F
O

T
A

in
er

o-
x'



T
yp

e 
of

T
ub

e

25
7

cf
nN

q
C

oN
P

E
N

S
E

E
.

90
37

0e
7-

0i
C

.
57

Po
si

tio
n 

of
 tu

be

C
om

po
si

te
 o

sc
ill

at
or

an
d 

m
od

ul
at

or
25

8
In

te
rm

ed
ia

te
 f

re
qu

en
cy

25
5

D
et

ec
to

r 
an

d 
au

di
o

24
7

O
ut

pu
t

28
0

R
ec

tif
ie

r

H
II

-r /1
-C

af
ri

P0
6/

7e
A

sc
40

o-
ed

o
/,4

7 
dN

/T
M

A
P

4-
90

49
"4

00
/A

ty
ca

w
°.

 9
0a

2.
0

O O O 0

T
U

B
E

 V
O

L
T

A
G

E
S

Fi
la

m
en

t v
ol

ts
Pl

at
e 

vo
lts

2.
4

2.
4

2.
4

2.
4

4.
9

24
0

24
0 30

*
22

0
30

 M
.A

. e
ac

h

M
O

D
E

L
51

3

C
 v

ol
ts

N
or

m
al

Pl
at

e-
M

.A
.

6
3.

5

3
7

5*
*

32
.5

pl
at

e
*

T
he

se
 r

ea
di

ng
s 

ar
e 

on
ly

 c
om

pa
ra

tiv
e 

an
d 

ar
e 

no
t t

ru
e 

vo
lta

ge
s 

ap
pl

ie
d.

T
he

 v
ol

tm
et

er
,

ar
e 

ta
ke

n 
at

 th
es

e 
po

in
ts

, i
s 

in
 s

er
ie

s 
w

ith
 a

 v
er

y 
hi

gh
 r

es
is

ta
nc

e.
**

 T
o 

re
ad

 2
47

 b
ia

s,
 r

ea
d 

be
tw

ee
n 

24
7 

co
nt

ro
l g

ri
d 

an
d 

gr
ou

nd
.

1 L
r

R
m

G
er

.-
-A

M
P .0
 /T

A
P

71
.0

4-
 7

5.
5A

11

c5

d
,4

)

Z
W

IM
IX

0X
ot

0

Sc
re

en
vo

lts 85 85 24
0

w
he

n 
re

ad
in

gs

.0
/M

P
O

. b
_5

7,
? 

-0

itr

V
O

IC
E

C
O

IL

90
39

-o

O

P
oi

V
E

,e
 7

-4
7,

9,
4/

5.
19

-8
89

/

ei
,v

-o
fp

0A
7 

V
0z

.c
o,

vr
ea

4

N
O

T
E

' / 0
0T

 r
e 

0 
c/

N
E

.5
 D

E
N

O
T

E
...

5,
7'

/E
L0

/4
/4

Z
 A

LL
 N

4 
-1

/4
75

6 
,e

5 
-5

7-
4=

7,
17

N
 2

5Z
 "

77
7V

E
 T

O
PA

R
T

S 
/,R

E
 a

ci
e 

P,
9,

e7
 A

(z
z5

9.
N

U
M

B
E

R
S 

SH
O

w
N

 it
//7

7(
A

'R
E

F
/X

C
O

M
P

LE
T

E
pl

_s
sE

ri
gz

/Z
E

.
4 

fr
O

Y
E

N
 P

rI
O

N
0

,/,
es

 /t
ee

 z
./.

5e
.,

c"
,9

7-
,r

oz
7z

 O
f

55
T

ac
lE

ca
N

N
e 

C
 7

E
0 

70
 G

O
/N

T
 fi

irl
.e

/C
E

D
"

O



244 OFFICIAL RADIO SERVICE MANUAL

ooo

bV,k

SENTINEL RADIO CORP.

1901

-r 69/../
k

,';
.10,0

V Doe 'co
Of//
Oda, roo0

0/fil
I> IIdO//00.

7/O,',7 00
/

O

Naittl

o./.4.4s

77,74

Oda, edlid

7/

*OW

170.1T.CV0

I/If 7/00
:LAW .170 d7/

00



OFFICIAL RADIO SERVICE MANUAL
245

SENTINEL RADIO CORP.

cJ
1,4 VV."-.

,000'9

,000 Op

I I-

hoo

o 0
o
2

Nze.R-4::3]Ns. -T

-if
,0000000

0000_00Q_



r
1!

_

J41
II

u,
N

o^
>

111_,
I

.
4

1
Jr

q41

,

7
4;;!:

PI
'!1 V

r,iita
%

411'

7146.'
.1,;1, 2 -1-1,1L

7
,41-.;rr

;.,3,,vir,
14.7",

1,41.1111,
-ire

!M
k, A

t
1,70

t
',cu.

-'
-

.1'41
17**-

-
1r:

,411
-

?s,4.
;.11 I.

I
1.1

4
1.

41"=
:

1"
eil.14f.'fil

1-1

1-4177.1L
ic.: t

7.7
C23

ANT

GN

ILI 5w.I

22* SW 4
C10 110 V, AC

DET

58 41,

LETA

R21 V2
x x

sw 6

Aol.0 C165I8
F L

v.3 L -
x

CS
C3 r

F.T2

58

C2.0

523
RECT.)

CH.)

- +

)011oi LIGHT METER PILOT 11111-._C21

RII C13 NE
CONTROL

DET 2. A.F.
56

STC R14,, 56's

ITT

x Sx (C 11x
_ ilsx x

`-f Ni._
R12 srStc 5,1

C32 RI
.'"---i..___R13. )._ni-vrctoLN.UUTROL.ALE

CORTROA fi =.515

)

15) 14 (I)

x

57 v 05C.2
57 M VISUAL TUNING METER.

T2

DYNAMIC
REPRODUCER.

VOICE MUM40CIC FIELD
COIL COIL COIL

C33

T1

A59 f(°)

246 OFFICIAL RADIO SERVICE MANUAL 

SILVER-MARSHALL MFG. CO. 

SILVER-MARSHALL MODEL Z-13 ALL-WAVE 13-TUBE SUPERHETERODYNE 
!The Z-13 Round-the-World receiver incorporates automatic volume control, silent tuning control, beat-tuning oscil
ator, parallel type 56 driver tubes, push-pull type 59 A. F. output, tone control, and a diode second-detector. The 

wavelength range is 15 to 545 meters, in four steps.) 
Technicians and, particularlY, Mr. Con

sumer. are acquainted with the tedious 
technique of short-wave tuning, as com
pared with the opera_tion at the "broadcast" 
wavelength range of 200 to 545 meters. It 
is to overcome this objection that the 
model Z-13 receiver was designed, in an ef
fort to popularize short-wave reception. A 
full-vision tuning dial, with color bands to 
correspond with the setting of the fre
quency-band s�lector switch, Sw.1 to Sw.4, 
a ganged unit, gives accurate indication of 
the frequency to which the receiver is tuned. 
On each color band the position of police, 
television, aviation, amateur, and broadcast 
channels are marked. 

Instant location of even the weakest sta
tions is accomplished by means of an elec
tron-coupled heterodyne oscillator; this beat
tuning oscillator is designated in the dia
gram as V1 0. The action of this tube is 
controlled by a pendant push-button, Sw.7. 

The use of a silent-tuning control circuit 
results in quite operation during the period 
of tuning from one station to another, but 
at the expense of sensitivity; therefore, 
switch Sw.5, a panel-operated unit, is pro
vided to control the operation of the silent
tuning tube. VI2. 

Resistor hJ., a tapered manual volume 
control, 5,000 ohms; R2, tone control, Jog 
taper, 0.5-meg.; RS, 2 W., 3,000 ohms; 
R4, 0.23-meg.; R5, 60,000 ohms; R6, 11,000 
ohms; R7, R21, 0.1-meg.; 

"
Rs, R9, 0.5-meg.; 

RIO, 0.25-meg.; Rll, Rl4, 1 meg.; Rl2, 2 
meg.; Rl3, 0.3-meg.; R15, 6,000 ohms; R16, 
8,000 ohms; RI7, R18, R19, R20, 2,600, 
340, 1,840 and 5, 750 ohms, respectively, wire 
wound ; R22, 150 ohms. 

Condensers C1, C4, C5, C15, .01-mf.; C2, 
.25-mf.; C3, C7, C8, C9, .5-rnf.; C6, C14, 
0.1-mf.; CIO, mica dielectric, .01-mf.; Cll, 
.15-mf.; C12, Cl9, mica dielectric, 100 mmf.; 
CI3, .0-25-mf.; CIS, C82, mica aielectric, 
250 mmf.; C17, mica dielectric, 50 mmf.; 
CIS, C33, mica dielectric, .002·-mf.; C20, 
dry electrolytic, 450 V., 8 mf.; C21, dry 
electrolytic, 450 V., 12 mf.; C22, .002-mf.; 
C23, mica-dielectric trimmers, 20 to 65 mmf.; 
C24, mica-dielectric trimmer, 6 to 30 mmf.; 
C25, mica-dielectric trimmer, 25 to 65 mmf.: 
C26; C29, tuning condensers, 410 mmf.; 
C27, C30, trimmers:·- C28, mica dielectric, 
350 to 500 mmf.; C31, mica dielectric, 70 

to 125 mmf. 
Instead of operating voltage and current 

figures for the tubes in this receiver the 
following voltage figures, measured on a 
high-resistance meter, connected from chas
sis to the points indicated, are given. Point 
A, 250 V.; B, 100 V.; C, 5 V.; D, 150 to 
18() V.; E, 3 V.; F, 3 V.; G, 60 V.; H, 18 
V.; I, 3 V.; J, •o V.; K, 47 V.; L, 100 V.; 
M, 250 V.; N, 250 V.; 0, 250 V. 

In the center, directly below the tuning 
knob, is the switch controlling' the silent 
t·uning or quiet A.V.C. circuit. When this 
knob is tnrned to the left, or counter
clockwise, the S.T.C. circuit is in operation. 
Only the louder broadcast stations are now 
heard. When the tuning dial is rotated off 
the local station, the inter-carrier noise 
usually heard on A.V.C.-equipped receivers 
is muffled or entirely silent. Thus, the 
listener is not bothered with static and other 
spurious noises When. only reception from 
the louder stations is desired. 

When distant broadcast or short-wave re
ception is desired, this switch should be 
turned to the right and the S.T.C. circuit 
will be inoperative. It iB impe-rative that 
the switch be turned to this posititm for 
short·wave recepti<m, otherwise it is very 
possible to miss stations in tuning, due to 
the sharpness of tuning . 

The electron-coupled beat-oscillator is 
weak-coupled to the I.F. amplifier section 
of the rec.eiver in such a way that when 
the pushbutton on the pendant cord is de
pressed th� oscillator is connected in circuit. 
If any station carrier is crossed during the 
turning of the tuning dial while the os
cillator is in operation, there will be heard, 
from the reproducer, a musical note, or whis
tle, of varying pitch. When this note is 
tuned to the lowest possible pitch, "zero 

beat," the receiver will be very closely ad
justed to the distant station signal and the 
pendant switch should be released. If the 
signal is that of a radiophone station, the 
voice or music will now be heard and only 
the slightest readjustment will be necessary 
to bring it in at its maximum volume� For 
code reception, continue to press button. 

The tnning dial should be operated veT'IJ 
slowly when tnning for short-wave stations, 
particularly when in the green and purple 
bands, for the receiver is extremely selective 
and faint signals may be passed. 

This receiver is designed to ·be used on 
an antenna with a length of about 40 to 
100 ft. It is imperative that a good ground 
connection be used with this receiver in 
order to obtain stable operation. 

The receiver is shipped with a· kit of 
selected tubes. If it becomes necessary to 
replace tubes, carefully select the oscillator. 
Test two or three tubes until a type 56 
for V2 is found which will operate satis
factorily in the purple band. 

The mOdel Z-13 receiver has a sensitivity 
of .45-microvolt--per-meter, a power output 
of 6.9 W., and power consumption of 120 W. 

"The first R.F. and oscillator input cir
cuits of "this receiver are unusual. The 
antenria circuit includes three primaries in 
series: L2, L5, and L7; L2 feeds two sec
ondaries, Ll and L3, while primaries L5 
and L7 feed oniy one apiece, L4 and L6, 
respectively. The latter primary and sec
ondary are used for tuning in the 200 to 
550 meter band, and it is only in this range 
.hat trimming condenser C27 is to be aligned; 
trimmers for each of the other ranges are 
provided in shunt to the individual second
aries. Since the two gang tuning condenser 
has sections of equal capacity, a padding 
circuit is required; condenser C28 is the 
padding condenser for this circuit and is 
to be aligned at the highest wavelength to 
which the receiver will tune, or about 545 
meters. Since, at the shortest wavelength 
to which the receiver will tune the fre .. 
quency trackinli" of the oscillator tuning 
condenser is close to that of the signal
frequency tuning condenser. padding con .. 
denser C28 is not required on the ftr3t two 
short-wave bands and, therefore. is shorted 
out of the circuit by one of the sections, 
Sw.S, of the band-selector switch. 

W. L. RANGE, 15 
TO 545 METER.$; 

IU "SW.i AltE 
GANGED 
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LINE VOLTAGE * Voltage Table* VOLUME CONTROL
115 VOLTS A. C. FULL ON

I **
Det. ,t(See Note)

OFFICIAL RADIO SERVICE MANUAL 

STEWART-WARNER SPEEDOMETER CORP. 

,------------------------ , 
I \ 

39 \ 

10 [SEE NOTE 

17 

I 
I 
I 

Chassis Series 108 and lOS .. X 
Used on Models 10 to 20 Inclusive 

36 

RED 

251 

9B 
Plug Connec:tlons for 

6 Volt Operation 

BLACK 

BLACK 

NOTE: In some receivers, a 140 ohm, J4 watt carbon resistor, part 81646 Is connected In series with the volume control; 

In other sets this resistor Is built Into the volume control. 

Type I Tube ! Filament I Plate to Screen Cathode 
of Circuit i to Con- Con- Grid to to Con· 

Tube I ! denser j denser Condenser denser 
----!---- -�-· 

39 I R. F. \(See Note) i 107 107 1.5 

36 =[i;�= :���
:�te) �- 1.3t =--- 9 == 1.3 

38 Output :(See Note)' 103 107 9 
--- ---

� - -
.
-

. -1 -- ---
1223 Rect. �(See Note) j . . . . 122 

IMPORTANT NOTE 
*These voltages will be obtained when the set is operated at 115 volts, 
60 cycles A. C. For D. C. operation, voltages will be somewhat lower. 
All voltage readings have been taken between tube prongs and the 
variable condenser frame, not the chassis. The chassis cannot 
be used in this receiver as .a reference point for voltage readings. 
**Filament voltage readings will vary widely, depending upon the 
resistance of the A. C. voltmeter. With high resistance rectifier type 
meters, voltage readings will be approximately 6.3 for the detector 
and amplifier tubes, and 12.6 for the 12Z3 rectifier. With ordinary 
A C. Voltmeters, readings will be very much less. 
!This reading is obtained with a 30-volt scale, one thousand ohms 
per volt instrument. Higher resistance meters or higher scale 
readings will give greater voltage readings. 

FRCNT OF CHASSIS 

12Z3@ 
TUBE LOCATIONS 

Uing. Part 
No. No. 
1 67298 
2 81158 
3 81630 
·� 8164't 

81646 
5 81657 
6 81662 
7 81664 
8 81666 
9A tn1671l 98) 

10 81679 
ll 81680 
12 IH68l 
13 81682 
l·t 81683 
15 81694 
16A ( 81698 
16B \ 
17 81785 
18 81834 JU1861 
19 

1
81863 

t81865 
20 

PARTS LIST 
De��cription Lisr 

Price 
.01 mfd. 600 V cartridge condenser ....... $0.:�0 
.0001 mfd. mica condenser. .22 
.I mfd. 100 V cartridge condenser.. .30 
2.1 meg. % W. carbon resistor. . . . . . . . . . . .20 
140 ohm % W. carbon t·esistor. .20 
.003 mfd. mica condenser. .35 
Variable condenser. 3.00 
Antenna Coil. .90 
Detector Coil. . ... 1.20 
·� mfd. 150 v dry electroly tic condensers 

(in one unit) .. 
250,000 ohm volume con tt·ol nud s" itch. 
Speaker... . . . . ...... . ... . .... . .. . .... . 
29,000 ohm 1;4 W. carbon t·esislot· . . 
1.1 meg. '/4 W. carbon •·esis tor ...... .. . . 
1600 ohm % W. cat·bon resistot· .. . 
}'ilLer choke ..... . 
5 ntfd. 20 V dry elcctt·olylie cont.Jcnscrs 

(in one unit) ................... . 
Power cord assernhly. 
Bnuery cable socket. 

6 volt battery cable. 
12 volt ballery cable. 
32 volt battery cable 
Switch on back of 81679 ........... . 

1.:�5 
1.50 
5.00 

.20 

.20 
.20 

2.00 

1.20 
1.30 

.10 

.90 

1.15 

PARTS NOT LISTED ON DIAGRAM 

81885 
811186 
818117 
81888 
81889 
81890 
81891 
81824 
81841 
81712 
81713 
81731 
81728 
81735 
81732 
81884 

Bronze tuning knob. 
Bronze volume con Lrol knob. 
Gold tuning knob ................ . 
Gold volume control knob. 
Silver tuning knob .... 
Silver volume control knob . ........... . 
Book model knob .. , . . . . . . .. .. . . .. . . . 
Antenna reel.... . . . . . . ...... .. . .. ... .. . 
Antenna reel dip . . .. ... . . . . . . .... . ... . . . 
Bronze receiver housing ................ . 
Bronze housing back ................... . 
Gold receiver housing ............. . .... . 
Gold housing back ..................... . 
Silver cabinet housing ............ , .... . . 
Silver housing back .......... , . . .. .. .. . . 
Automobile mounting brack.,t . .. .. ... .. . 

.35 

.3.5 

.35 

.35 

.35 

.:l.') 

.:!5 

.25 

.02 
4.00 

.60 
4.00 

.60 
4.00 

.60 

.30 
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SERVICE DATA FOR MODEL 109 CHASSIS 

CIRCUIT DESCRIPTION OF 109 CHASSIS 

The Model 109 Stewart-Warner Radio Chassis makes 
use of a six-tube superheterodyne circuit embodying auto
matic volume control (A.V.C.) through the action of Its 
type 55 detector tube. An incoming signal is tuned first 
by a pre-selector circuit to increase selectivity and re
duce image !req uency interference and then fed into a tuned 
first detector stage, where it beats with the output of a 
local oscillator to produce a 177.5 K.C. intermediate fre
quency signal. This odd frequency is chosen to reduce fur
ther any image frequency interference. 

The !.F. signal is amplified in an exceptionally high gain 
stage, and then fed to the diode section of the 55 tube 
where it is rectified. This rectified signal appears across 
the 500,000 ohm potentiometer (No. 12 in the diagram) not 
only at radio frequencies but also as an audio voltage. Any 
desired portion of this audio voltage is picked up by the 
sliding arm of the potentiometer and fed to the triode sec
tion of the 55 tube, which functions purely as a standard 
A.F. amplifier. Thus this potentiometer is made to act as 
the volume control. 

The necessary A.V.C. operating potential is developed by 
virtue of the radio frequency drop across the potentiometer 
resistance. This potential is smoothed out by an ap·propriate 
resistance-capacity filter and applied as a bias to the grids 
of the first detector and !.F. tubes. Thus as the incoming 
•lgnal increases or decreases in strength the bias is raised 
or lowered proportionately and the audio output of the set 
maintained constant. 

Excellent tone quality is realized in this set because of 
the superior design of the resistance ·network coupling the 
triode section of the 55 to the output pentode. 

AliGNING THE 109 CHASSIS 

Alignment can be carried out intelligently only if the 
service man knows the general layout of the set, and how 
each circuit is affected during the process of alignment. 
The simplified top view of the chassis appearing on the 
other side of this sheet gives the layout of the receiver. and 
indicates the names and locations of the various aligning 
adjustments. The following brief discussion of what actually 
happens during alignment should be carefully read, using 
the sketch as a basis before commencing the actual work. 

LOCATION AND FUNCTION OF ALIGNING 
ADJUSTMENTS 

The incoming signal is tuned first by the pre-selector "A" 
stage and then fed into the first detector "B" circuit, where 
it is tuned again to improve selectivity. These circuits are 
brought into exact alignment by the two trimmer con
densers "A" and "B," pointed out In the attached sketch. 
The tuned oscillator circuit is so designed that It tunes to 
a frequency exactly 177.5 K:C. higher than the incoming 
signal. This circuit is kept In exact step with the· other two 
by means of the oscillator condenser trimmer "0." 

The two intermediate frequency (I.F.) transformers are 
of the tuned input-tuned output type and each winding 
is tuned by a separate trimmer condenser, making a total 
of four additional adjustments. The first I.F. transformer 
is in the steel shield at the right side of the set, while the 
second !.F. transformer is at the rear of the chassis. The 
!.F. trimmer adjusting screws can easily .be reached through 
two small holes at the base of each shield, the primary 
circuit adjustment in each case being at the left and the 
secondary adjustment at the right. 

PRELIMINARY STEPS IN ALIGNING 

In aligning the Model 109 it is essential to use a high 
grade oscillator and sensitive output meter. The R.F. signal 
fed into the receiver must be very weak or it will cause 
the A. V .C. circuit to function, making correct alignment 
impossible. The output meter must be sufficiently sensitive 
to give a satisfactory reading with this low signal. 

Before starting the alignment ·procedure see that the 
volume control is full on, and the output meter connected 
either between the pentode plate and ground through a 
.25 mfd condense�· or across the voice coil, depending upon 
its sensitivity. 

ALIGNING PROCEDURE 

With this preliminary discussion clearly in mind, the 
actual alignment can be started. The following step-by-step 
routine should be followed for satisfactory results. 

1. Set up the oscillator, and tune it to exactly 177.5 
K.C. (This frequency can be accurately determined· by tun
ing in a station at either 710 or 1420 K.C. and beating 
the 4th or 8th harmonic of the oscillator 177.5 K.C. signal 
against it. To be sure that you have the harmonic of the 
177.5 K.C. signal, instead of some other frequency, tune 
in the other 177.5 harmonics on the broadcast dial. These 
should come in 177.5 K.C. on either side of the original 
setting. Do not use the oscillator calibration curve to de
termine this intermediate frequency.) 

2. Connect the oscillator output between the grid cap 
of first detector tube and chassis. 

Adjusting R. F. and Oscillator Circuits 

1. Twist the aerial and ground w>res of the set together 
to reduce noise pick-up. Connect the aerial·wire to the out
put of the oscillator and ground both set and oscillator. 
Adjust the oscillator frequency to 1400 K.C. and carefully 
tune the receiver to give maximum output. Adjust the 
oscillator output to produce about one-haH full scale de
flection of the output meter. 

2. Carefully tune the "A" trimmer till the output meter 
reading reaches a maximum. 

Due to the fact that the variable condenser is mounted 
on rubber cushion supports, pressure of the aligning tool 
will usually cause it to shift slightly and throw it out of 

. tune. It Is therefore necessary to retune the set l'<'f>eateilly 
while adjusting any varhtble condenser trimmer. 

3. Retune the set and adjust the "B" trimmer for maxi
mum output. 

The third, or "0" trimmer should not be touched unless 
the set is badly out of calibration at the high frequency 
end of the dial. 

If the set is out of calibration, it can be re-calibrated as 
follows: Set the tuning dial at the frequency reading of 
some station between 1200 and 1500 kilocycles only, whose 
exact frequency Is known and which can be picked up with
out any difficulty. Adjust the oscillator trimmer "0" until 
this station is brought in with maximum volume. Re-adJust 
the "A" and uB" trbntuers again, since these are always 
atfected by any change in the oscillator tuned circuit. 

The receiver should now be perfectly aligned. 
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OFFICIAL RADIO SERVICE MANUAL 

STEWART-WARNER SPEEDOMETER CORP. 

SERVICE DATA ON MODEL 104 CHASSIS 
CIRCUIT DESCRIPTION OF 104 CHASSIS 

ThE: Model 104 Stewart-Warner Radio Chassis makes use 
of a six-tube superheterodyne circuit embodying automatic 
volume control (A.V.C.) thru the action of its Wunderlich
type detector tube. An incoming signal is tuned first by a 
pre-selector circuit to increase selectivity and reduce· image 
frequency interference and then fed into a tuned first detec
tor stage, where it beats with the output of a local oscillator 
to produce a 1'17.5 K. C. interrnerliate frequency signal. This 
odd frequency is chosen to reduce further any image fre
quency interference. The I.F. signal is amplified in an ex
ceptionally high gain stage and then fed into the Wunderlich 
tube which performs the triple functions of detection, ampli
fication, and automatic volume control. As a result of the 
A.V.C. action of this tube a voltage varying in value in direct 
relationship to the stl ength of the incoming signal, appears 
across the 1 megohm resistor connected between one of its 
grids and ground. This resistor is also in the grid return 
circuit of both the first rletector and I.F. tubes, so that their 
biases increase in direct relationship to the strength of the 
incoming signal. This action results in an automatic control 
of sensitivity. 

The plate circuit audio output of the detector tube is im
presserl across the 400,000 ohm variable resistor in the grid 
circuit of the pentode tube. Volume is controlled by using 
this variable resistor as a voltage divider to feed any desired 
audio voltage from zero to the maximum available across 
the pentode grid circuit. 

ALIGNING THE I 04 CHASSIS 
Alignment can be carried out intellige:1tly only if the Eervice 

man knows the general layout of the set, and how each circuit 
is affected during the process of aEgnment. The simplified 
top view of the chassis appearing on the other side of this 
sheet gives the layout of the receiver and indicates the names 
and locations of the various aligning adjustments. The follow
ing brief discussion of what actually happens rluring alignment 
should be carefully read, using the sketch as a basis before 
commencing the actual work. 

LOCATION AND FUNCTION OF ALIGNING 
ADJUSTMENTS 

The incoming signal is tuned first by the pre-selector "A" 
stage and then fed into the first detector "B" circuit, where 
it is tuned again to improve selectivity. These circuits are 
brought into exact alignment by the two trimmer condensers 
"A" and "B," pointed out in the attached sketch. The tuned 
oscillator circuit is so designed that it tunes to a frequency 
exactly 177.5 ICC. higher than the incoming signal. This 
circuit is kept in exact step by means of two adjustments, 
the oscillator condenser trimmer "0," and the padding con
denser "P," which can be reached thru a small hole in the 
chassis base iust in front of the "0" condenser. 

THE "0" TRIMMEH IS MAINLY EFFECTIVE AT THE 
HIGH FREQUENCY END OF THE DIAL, AND THE PAD
DING CONDENSER "l'" AT THE LOW FREQUENCY END. 
The alignment routine which will be outlined takes this into 
consideration. 

The two intermediate frequency (I. F.) transformers are of 
the tunerl input,-tune:! output type and each winding is tuned 
by a separate trimmer conden£er, making a total of four 
adrlitional adjustments. The first I. F. transformer is in the 
steel shield at the right side of the set, while the seconrl I. F. 
transformer is at the rear of the chassis. The I. F. trimmer 
adjuEting screws can easil�: be reached thru two small holes 
at the base of each shield, the primary circuit arljustment in 
each case being at the left and the secondary arljustment at 
the right. 

PRELIMINARY STEPS IN ALIGNING 

the receiver must be very weak or it will cause the A. V. C. 
circuit to function, making correct ·alignment impossible. The 
output meter must be sufficiently sensitive to give a satisfac
tory reading with this low signal. 

Before starting �he alignment procedure see that the volume 
control is full on, and the output meter connected either be
tween the pentode plate and ground thru a .25 mfd condenser 
or across the voice coil, depending upon its sensitivity. 

ALIGNING PROCEDURE 
With this preliminary discussion clearly in mind, the actual 

alignment can be started. The following step-by-step routine 
Ehould be followed for satisfactory results. 

1. Remove the grid clip leading from the variable con
denser to the cap of the first detector tube. 

2. Set U!1 the oscillator, and tune it to exactly 177.5 K.C. 
(This frequency can be accurately determined by tuning in -a 

station at either 710 or 1420 K.C. and beating the 4th or 8th 
harmonic of the oscillator 177.5 K.C. signal against it. To be 
sure that you have the harmonic of the 177.5 K.C. signal, 
<instead of some other frequency, tune in the other 177.5 har
monics on the broadcast dial. These should come in 177.5 K.C. 
on either side of the original setting. Do not use the oscillator 
calibration curve to determine this intermediate frequency.) 
Connect the oscillator output between the grid cap and grid 
clip of the first detector tube. 

3. Arljust the oscillator out>JUt to give about one-half full 
scale deflection of the output meter. 
Adjusting the I. F. Circuits 

1. Adjust all four I. F. trimmer condensers, in each case 
tuning carefully to make sure that maximum deflection is 
obtained on the output meter. 

IT IS VERY IMPORTANT THAT ABSOLUTELY NO IN
WARD PRESSURE BE APPLIED TO THE ALIGNMENT 
TOOL, OR THE CONDENSER MAY SPRING BACK TO 
A DIFFERENT SETTING AS SOON AS THE TOOL IS 
REMOVED. 

2. Go back and repeat all four adjustments since the ad
justment of each I. F. trimmer affects the others to a certain 
extent, thus necessitating readjustment. 

Adjusting R. F. and Oscillator Circuits 
1. Replace the grid cap on the first detector tube. 
2. Twist the ael'ial and ground wires of the set together to 

reduce noise pick-up. Connect the aerial wire to the output 
of the oscillator and ground both set and oscillator. Adjust 
the oscillator frequency to 1400 K.C. and carefully tune the 
receiver to give maximum output. Adjust the oscillator out
put to produce about one-half full scale deflection of the out
put me�er. 

3. Carefully tune the "A" trimmer till the output meter 
reading reaches a maximum. 

4. Note the wire leading from the grid cap of the 57 first 
detector tube (see tube layout diagram on the reverse side 
of this sheet), to the tuning condenser. The section of the 
condenser gang to which this !earl is soldered is the "B" 
section. Altho this "B" section is shown as the center con
denser section on the diagram, some sets were manufactured 
with the "B" section in the rear. 

Retune the set and adjust the "B" trimmer for maximum 
output. The third, or "0" trimmer should not be touched 
unless the set is badly out of calibration at the high frequency 
end of the dial. 

5. Set the oscillator at 600 ICC. and tune the set carefully 
to this frequency. . 

6. Adjust the oscillator padding condenser "P" for maxi
mum output, RETUNING THE SET AFTER EACH 
CHANGE IN ADJUSTMENT. This is important. 

7. Turn back the oscillator to 1400 K.C., tune the set to the 
same frequency, and very carefully readjust the "A" and "B" 

In aligning the Model 104 it is essential to use a high grade trimmer condensers to produce maximum output. 
oscillator and sensitive output meter. The R. F. signal fed into The receiver shoulrl now be perfectly aligned. 

104 PARTS LIST 
Part Li&t Part List Part Li•t 
No. DeAcription Price. llescription Price No. Dea,cription Price 

�R261 .00025 mfd. condenaer. $0.3'- 67328 8 mfrl. 44-0 volt t�l�cl rulvticcondcm�cr 1.75 r7946 lot J.F. tromafurmcr .. 2.00 

67240 Speaker diaphragm and "'oicc coil 67329 5000 ohm vitrcou8 r�istor. .50 
67946 67481 coil only . ........ . .. .75 

67536 t rirnrner only. . . . . .65 11M8CJObly. l.85 67330 6000 ohm vilreous rrn.ietor. .50 67951 Oscillator coil shield .... .75 
67242 I. F. coil shield .25 67517 1. mfd. 100 volt conden•er .. .75 67974 700 ohm. 1 wan reeistor .. . . . . .25 
67248 Muin tunin� condcru!ler. 5.50 67535 Oscillator ,,ad trin1mcr condf'lnecr. . 45 � 67976 2nd I. F. traneforrner ... 2.00 
67259 45000 ohm , � wutt resil!llor . . .25 67551 2.5 volt pilot light. .25 67976 67481 coil only . . . . . . . . . . . .. .75 
67260 100.000 ohm, � watt residor .25 67556 l l5 volt 60 cycle power

.
;����(����� 5.50 67536 trirnmf"-r only. . .... . . .65 

67294 .1 rnfd. 200 volt condenser. .30 67580 6000 ohm,� watt resistor. .25 81042 SfM".aker soeket .. .20 
67296 .I mfd. 400 volt condenser . .  . 40 67581 SJH!aker field coil . 3.50 � 81092 Speaker pluo t ;.;..·.;;_. · .20 
67298 .01 mfd. 600 volt condenser . . .30 67584 Filter choke coil ......... 2.00 81092 67972 <:ablr: and plup; . . .. .60 
67299 .02 mfd. 400 volt condenser. .30 67588 8 rnfd. 500 volt electrolytic

. 
67971 Cable only .................. .40 

67303 2000 ohm, � walt r•�eil!ltor. .25 condenser... . . . . .. . ..... . . . 1.80 81459 230 volt 60 cycle power transforme-r 10.00 
67304 .0009 rnfd. rmdding condenser .30 67671 115 volt. 25 cycle pow-.. •r t.ronsfor.-nr.r 8.00 PARTS NOT SHOWN ON DIAGRAM 
67309 60,000 ohm ton•� control. 1.50 67937 400.000 ohm volume control .95 67532 Rubber dial drive bu•hing. .02 
67318 O•cillator tuning coil .. 1.25 67938 100,000 ohm. 1 watt reei•tor . . 25 67953 Eecu tcheon plate .............. .50 
67321 "A" tunin,tt coil. 1.00 67939 �' ��goh!", H �au reati•tor. .25 81412 Volume or tone control knob. .25 
67326 ll.F. coil eJhidd. .50 67942 B 1 untng cml . . . . . . . .75 81413 Tuning knob .. .25 

255 
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OFFICIAL RADIO SERVICE MANUAL 

STEWART-WARNER SPEEDOMETER CORP. 

SERVICE DATA FOR MODEL 106 CHASSIS 

CIRCUIT DESCRIPTION 

The Model 106 Stewart-Warner Radio Chassis is a seven 
tube superheterodyne receiver embodying three important 
features: (1) Interstation Noise Suppression; (2) "Q" or 
"Squelch" Circuit; (3) Delayed Automatic Volume Control 
Action. These desirable features are obtained thru the use 
of a 55 detector tube which functions as three tubes in one
two diode rectifiers and a triode amplifier. One diode is used 
for detection, the detected signal obtained in this way being 
then passed on to the grid of the triode part of the same 
tube where it is amplified at audio frequencies and fed into 
the pentode output tube. A constant neg�tive bia� is provided 
on this diode by means of a cathode res1stor wh1ch prevents 
detection of signal or noise unless the incoming signal is 
above a certain minimum value, thus providing the "squelcher" 
or "Q" circuit. This circuit, in combination with a manually 
operated sensitivity control (No. 32 on the diagram) makes it 
possible to eliminate objectionable noise when tuning between 
stations, resulting in interstation no.ise suppression. 

Delayed A. V. C. is obtained thru the second diode section 
of the 55 tube, which is coupled to the first by a .001 mfd. con
denser. However, this diode plate is about 15 volts negative 
with respect to the cathode, so that no rectification and con
·sequently no A. V. C. action can take place in this circuit 
unless the incoming signal builds up to this value, which 
represents the minimum signal capable of giving full audio 
output. Consequently no fading will be noticed throughout 
the range where the A. V. C. has hold. Furthermore, any 
station not capable of producing full output in the speaker, 
is not further reduced in volume by the action of the A.V.C. 
circuit, as is the case in normal A.V.C., so that with delayed 
A.V.C. weak stations come in with much better volume and 
the effects of severe fading are greatly minimized. 

ALIGNING THE 106 CHASSIS 

Alignment can be carried out intelligently only if the service 
man knows the general layout of the set, and how each circuit 
is affected during the process of alignment. The simplified 
top view of the chassis appearing on the other side of this 
sheet gives the layout of the receiver and locations of the 
various aligning adjustments. The following brief discussion 
of what actually happens during alignment should be care
fully read, using the sketch as a basis before commencing the 
actual work. 

LOCATION AND FUNCTION OF ALIGNING 

ADJUSTMENTS 

The incoming signal is tuned first by the radio-frequency 
stage and then fed into the first detector circuit, where it 
is tuned again to improve selectivity. These circuits are 
brought into exact alignment by the two trimmer condensers 
"A" and "B," pointed out in the attached sketch. The tuned 
oscillator circuit is so designed that it tunes to a frequency 
exactly 177.5 ICC. higher than the incoming signal. This 
circuit is kept in exact step by means of two adjustments, 
the oscillator condenser trimmer "0," and the padding con
denser "P," which can be reached thru a small hole in the 
chassis base just in back of the "0" condenser. 

THE '�0" TRIMMER IS MAINLY EFFECTIVE AT THE 
HIGH FREQUENCY END OF THE DIAL, AN'D THE PAD
DING CONDENSER "P" AT THE LOW FREQUENCY END. 
The alignment routine which will be outlined takes this into 
consideration. 

The two intermediate frequency (I.F.) transformers are of 
the tuned input,-tuned output type and each winding is tuned 
by a separate trimmer condenser, making a total of four 
additional adjustments. The first I.F. transformer is in the 
shield at the right side of the set, while the second I.F. trans
former is at the rear of the chassis. The I.F. trimmer adjusting 
screws can easily be reached thru two small holes at the top 
of each shield. 

PRELIMINARY STEPS IN ALIGNING 

In aligning the Model 106 it is essential to use a high grade 
oscillator and sensitive output meter. The R.F. signal fed into 
the receiver must be very weak or it will cause the A.V.C. 
circuit to function, making correct alignment impossible. The 
output meter must be sufficiently sensitive to give a satisfac
tory reading with this low signal. 

Before starting the alignment procedure see that the volume 
control and inter-station noise suppressor are full on, and 
the output meter connected either between the pentode plate 
and ground thru a .25 mfd condenser or across the voice coil, 
depending upon its sensitivity. 

ALIGNING PROCEDURE 

With this preliminary discussion clearly in mind, the actual 
alignment can be started. The following step-by-step routine 
should be•followed for satisfactory results: 

1. Set up the oscillator, and tune it to exactly 177.5 K.C. 
(This frequency can be accurately" determined by tuning in a 
station at either 710 or 1420 K.C. and beating the 4th or 8th 
harmonic of the oscillator 177.5 K.C. signal against it. To be 
sure that you have the harmonic of the 177.5 K.C. signal, 
instead of some other frequency, tune in the other 177.5 har
monics on the broadcast dial. These should come in 177.5 K.C. 
on either side of the original setting. Do not use the oscillator 
calibration curve to determine this intermediate frequency.) 

2: Connect the oscillator output across the grid clip of the 
first detector tube and ground. 

3. Adjust the oscillator output to give about one-half fuil 
scale deflection of the output meter. 

Adjusting the I. F. Circuits 
1. Adjust all four I.F. trimmer condensers, in each case 

tuning carefully to make sure that maximum deflection is 
obtained on the output. meter. 

IT IS VERY IMPORTANT THAT ABSOLUTELY NO IN
WARD PRESSURE BE APPLIED TO THE ALIGNMENT 
TOOL, OR THE CONDENSER MAY SPRING BACK TO 
A DIFFERENT SETTING AS SOON AS THE TOOL IS 
REMOVED. 

2. Go back and repeat all four adjustments since the ad
justment of each I.F. trimmer affects the others to a certain 
extent, thus necessitating readjustment. 

Adjusting R. F. and Oscillator Circuits 
1. Twist the aerial and ground wires of the set together 

for their entire length to reduce noise pick-up. Connect the 
aerial wire to the output of the oscillator and ground both set 
and oscillator. Adjust the oscillator frequency to 1400 K.C. 
and carefully tune the receiver to give maximum output. 
Adjust the oscillator output to produce about one-half full 
scale deflection of the output meter. 

2. Carefully tune the radio frequency stage "A" trimmer 
till the output meter reading reaches a maximum. 

3. Retune the set and adjust the "B" first detector trimmer 
for maximum output. The oscillator, or "0" trimmer should 
not be touched unless the set is badly out of calibration at the 
high frequency end of the dial. 

· 

4. Set the oscillator at 600 K.C. and tune the set carefully 
to this frequency. 

5. Adjust the oscillator padding condenser "P" for maxi
mum output, RETUNING THE SET AFTER EACH 
CHANGE IN ADJUSTMENT. This is important. 

6. Turn back the oscillator to 1400 K.C., tune the set to the 
same frequency, and very carefully readjust the "A" and "B" 
trimmer condensers to produce maximum output. 

The receiver should now be perfectly aligned. 
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OFFICIAL RADIO SERVICE MANUAL 

STROMBERG-CARLSON TELEPHONE 

Engineering Data 

MFG. CO. 

Stromberg-Carlson Nos. 48, 49, 50, and 51 Radio Receivers 

STROMBERG-CARLSON TELEPHONE MANUFACTURING COMPANY 
Rochester, New York 

ELECTRICAL SPECIFICATIONS 

Type of CircuiL-------------- ------------------------------------------------------------- Superheterodyne 
Type and Number of Tubes----------------------------3 No. 58, 1 No. 57, 3 No. 56, 1 No. 55, 2 No. 2A3, 1 No. 5Z3 
Voltage Rating ------------------------------------------------------------------------------- 105-125 Volts 
Frequency Rating -----·-----------------------------------------------------------60 Cycles and 25-60 Cycles 
Power Consumption (Maximum at 125 Volts) --------------------------------------------------------160 watts 

CIRCIDT DESCRIPTION 

The three No. 58 tubes are used as R. F. amplifier, mixer, and I. F. amp1ifier. The No. 57 is used as the 
"relay" tube in the "Q" circuit. One No. 56 tube is used as the oscillator and the other two as the push-pull first 
audio amplifier. The No. 55 tube is used as the demodulator. The two No. 2A3 super-triode tubes are used in the 
push-pull power output stage. The No. 5Z3 rectifier is used in the power supply. 

A Hi-resonator is used to couple the antenna to the R. F. amplifier to prevent cross modulation. The R. F. 
amplifier is coupled to the mixer by a regular tuned R. F. transformer. This gives three tuning circuits (four
gang tuning capacitor) for R. F. selectivity ahead of the mixer, thus the image response ratio is extremely high. 
The oscillator is coupled to the cathode circuit of the mixer tube in the regular manner. The I. F. output of the 
mixer tube is fed into Tetra-resonator (four-tuned circuit transformer) and thence to the I. F. amplifier tube. 
This tube is coupled to the No. 55 demodulator tube by a single-tuned circuit transformer. 

The resistor unit of the volume control potentiometer forms part of the load of the "audio" diode of the 
No. 55 tube, and the audio voltage is applied to the triode portion of this tube through the movable contact of 
this potentiometer. The potentiometer is double, the rear unit being used in the low level tone compensation 
circuit, which increases the response to bass frequencies and high frequencies in proper amount as the volume 
level is reduced. The output of the triode portion of the No. 55 tube is fed through a transformer to the push-pull 
first audio stage. The "Bass Control" circuit apparatus is connected across the primary of this transformer. 
The "Bass Control" switch is provided to remove the bass compensation by opening this circuit when it is de
sired to secure extremely high levels of sound output for dancing, etc. The AVC voltage is obtained from the 
other diode of the No. 55 tube, and is fed back to the first two tubes through a suitable filter. 

The "Q" circuit for providing quiet operation for tuning between stations consists. of the No. 57 relay tube 
connected to the "AVC" diode of the No. 55 tube. When there is no carrier coming in, the action of this circuit 
is to put high negative potentials on the "audio" diode and the control grid of the triode of the No. 55 tube, thus 
preventing reception of inter-carrier noise when tuning. 'Vben a carrier of suitable strength comes in, these 
negative potentials are removed and the signal is received. A switch in the rear of the chassis is provided, so 
that this "Q" circuit can be rendered inoperative if it is desired to use the maximum sensitivity of the receiver. 

From the push-null first audio stage the signal is coupled by a transformer to the super-triode push-pull 
power output stage. The "Adjustable Treble Control" circuit apparatus is connected across the primary. of this 
coupling transformer to enable the user to adjust the proportion of high frequencies in the reproduction as he 
desires. Used in conjunction with the "Bass Control" a wide range of variation in the response characteristics 
can be obtained. 

A large output transformer, large on account of the high audio power available in the system, is used to 
couple the super-triode tubes to the high quality electro-dynamic speaker. 

The power supply employs three stages of filter; the first being of the resistance type, and the other two 
of the choke type. The speaker field is used as the choke in the third stage. The plate supply for the output tube 
is tapped off between the second and third stages of filter, while the remainder of the voltages are supplied from 
the voltage divider resistor. 

(The servicing instructions for the Multi-Record Phonograph in the No. 51 Radio-Phonograph are in 
P-23221 Data Sheet.) 

CONTROLS 

The accompanying cut shows the location and purpose of the controls on the front panel of the receiver, 
and the following paragraphs explain their use. 

Station Selector 
No description of this control is necessary as Its operation is usual and normal. 

On-Off Switch and Adjustable Treble Control 
The On-Off switch is turned to "On" by clockwise rotation. Further rotation in a clockwise direction grad

ually reduces the response to the high audio or treble frequencies. When in a full clockwise position the mini
mum response to the highs is obtained. The full audio range is again obtained by turning the knob counter
clockwise until just before the On-Off switch turns "Off". 

Volume Control 
This control is operated in the usual manner, turning clockwise for higher volume levels. Operated simul

taneously with this Volume Control is the low level tone compensation circuit, which increases the relative re
sponse to low and high audio frequencies as the volume level is reduced. This gives the effect of "constant 
fidelity" to the ear. 
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STROMBERG-CARLSON TELEPHONE MFG. CO. 

ILLUMINATED DIAL 

VOLUM<CONTROL � _.@) 
PHONOGRAPH SWITCH � �" 

AND BASS CONTROL 

ILLUMINATED VISUAL 
TUNING METER 

� ON-OFF SWITCH � AND ADJUSTABLE 
TREBLE CONTROL 

Location of Controls. 

Phonograph Switch and Bass Control 
·when this knob is turned counter-clockwise from the normal position, the input of the audio system is 

switched to the phonograph circuits in such a manner that the Volume Control knob is used for controlling the 
level of reproduction of phonograph recordings. When turned clockwise from the normal position, this con
trol reduces the response at the low audio or bass frequencies. This position is used when it is desired to obtain 
extremely high sound levels from the receiver without over-loading. 

"Q" Switch 
This control is a toggle switch located on the rear of the chassis. When the lever is in the "Down" posi-

tion the "Q" circuit is operating. 

Hum Balancer 
This is a potentiometer located on the rear of the chassis with means for adjusting by a screwdriver. It 

should be adjusted only when the Volume Control is at minimum and the "Q" Switch is in the "Up" position. 

ALIGNMENT OF REC;EIVERS 
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 
back 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 aboflt fifteen minutes before aligning. 

The Intermediate Amplifier circuits are aligned on oscillographs to obtain the proper shape of resonance 
curves having "steep" sides to get proper selectivity and fidelity. "Peak" methods of alignment (with oscillator 
and meter) do not give the desired curve, as it may be broad and unsymmetrical although a high peak is indi
cated. The adjustment of these circuits is very stable as shown by field experience and Proving Division tests. 
Therefore, as these adjustments cannot be duplicated exactly without the oscillograph equipment, it is recom
mended that the I. F. circuits never be adjusted by a service man. 

r--�� 

Schematic Circuit of Receiver. 
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STROMBERG-CARLSON TELEPHONE MFG. CO. 

NORMAL VOLT AGE READINGS 

These voltage readings correspond to a line voltage at 120 volts. When voltages are measured, proper allow
ances 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. Alternating volt
ages are indicated in italics. The dial should be set at about 1000 kc. The "Q" switch should be set in the "Up" 
position so that the "Q" circuit is not operating. 

Voltn&"e 

Heater '\'oltages Nos. M, 
56, 67, and liS Tubes 

Filament Voltage• Noo. 
2A3 Tubes 

Filament Voltage No. 
5Z3 Tube 

Plate Volta�re Radio 
Amplifier Tube 

Plate Vol.t.age l\llxer Tube 

Plate Voltage Oscillator 
Tubn 

l'latn Voltage I. F. Tube 

Plnte Voltage Demod
ulator Tube 

Plate Voltage First 
Audio Tubes 

Plate Voltages Audio 
Output Tubes 

"C" Voltage R. F. 
Amplifier Tube 

ucn Voltatre Mixer Tube 

"C" Voltage OscllJator 
Tube 

"C" Voltage I. F. Tube 

"C" Voltage Flrot Audio 
Tubes 

"C" Voltage Audio 
Outpnt Tube 

Grid Voltage Triode of 
Demot1ulntor Tube 

Screen VoHages R.. F. 
!\fixer and I. F. Tubes 

"B" Voltage R. F. Mixer, 
I. F. First Audio and 
DC'modu1ntor Tube 

"B" Voltage Audio 
Output Tube� 

Speal<rr Field Volt. 

I'lat� Voltage A. C. 
per Anode No. liZ3 
Recti fler Tube 

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. 

A. C. 

Scale 

{)-!Sil 

o-250 

o-2110 

o-750 

o-10 

o-111 

o-250 

o-10 

o-250 

o-250 

o-250 

o-250 

o-7110 

o-250 

Where llleasured 

Ar.ros� Heater Terminal& of Sockets 

Across Filament Terminals of Audio Outpu� Sockets 

Ac1·oss Filament Terminals of No. %80 Rectlller Socket 

Between Plate Terminal of R. F. Amplifier Socket <+> and Chassis 
Has� (-) 

Between l'late Terminal of ].lixer Socket <+> and Chassis Rase (-) 

Between Plate Terminal of Osrillator Socket <+> and Chassis Base 
(-) 

Between I'late Terminal of I. F. Socket <+> and Chasols Base (-) 

Between l'l:>to Terminal and Demodulator Socket <+> and Chaosls na•o (-) 
llehveen Plate Terminal of First Audio Socket <+> and Chasslo Base 

( -) 

Between Plat., Terminal• of Audio Output Sockets <+> and Chassis 
Bus� ( - ) · 

Bohveen Cathode Terminal of R. F. Amplifier Socket <+> and Chassis 
Ba•e (-) 

Between Cathode Terminal of 31ixer Socket <+> and Chassis Rase (-) 

Between Cathode Terminal of Oscillator Socket <+> and Chassis Rase 
(-) 

Between Cathode Terminal of I. F. Socl<et <+> and Chassis Rase (-) 

Between Catho<le Terminal of First Audio Sockets <+> and Chassis 
Base (-) 

Across 776-ohm Blasln�r: Resistor 

Between Cathode Terminals of Demodulator Socket <+> and Green
White 'VIre on "B" Stick (-) 

Between Screen Terminals on Sockets <+> and Chassis Rase (-) 

Between Hi�r:h Side of Voltage Divider <+> and Cbaosis Base (-) 

Between Jllid-Tnp of Output Transformer <+> and Chassis Base (-) 

Across Small Pins on Speaker Conne ctor Socket -. 

Between Plato Terminals of No. 6Z3 Rectifier Socket and Cbassio Base 

CONTINUITY READINGS OF CHASSIS 

Approz. 
Value ln 

Volta 

2.5 

2.5 

s. 

200 

200 

llli 

!00 

170 

2:20 

SC5 

8 

u 

c 

12 

60 

8 

95 

SGO 

1C6 

380 

All readings taken from designated te.rminal to ehassh base unleso otherwise specified and are Indicated In ohms as 

rea<l on a We�ton Model 668 Ohmmeter . The G terminals of the Nos. lili, 57, and 58 tubes are connected to the top capo. 

Tube 
------

R. F. (68) 

Mix (58) 

Osc (56) 

I. F. (58) 

Demod. (115) 

Belay (117) . 

1st And. (66) 1st 

tot And. (56) 2nd 

2nd Au d. (2AS) 1st 

H H K su s p 0 
--------------------------------------··------------

0 0 600 600 

0 0 2000 2000 

0 0 61100 

0 0 600 600 

0 0 600 100,000 

{ 
See Note B 

} 41 0 
Open-0 

0 0 1200 

0 0 1200 
------

F F 

975 976 

�o.ooo 

20,000 

20,000 

1,000,000 

100,600 

5,000 1,<150,000 

5,000 1,450,000 

20,000 600 

5,000 10 

10,4110 2,100,000 

100,425 { s�r Note A 
1.1100.000 

f Se.:o Note C } 
liOOO l 11,06:1 • 

{ See Note C } 
11,6110 

6,600 

{ See :-:te C } 1,100 

Remarks 

8U and S termlnalo of Demodulator 
Socket are diode plateo. 

NOTE A 
With phono swlteh on. Res. Is from 1 

me�r:ohm to 400,000 ohms, vaJ'7ln�r: with volume control. 

NOTER · 

Open when switch ls In up position, 
600 ohms when switch ls In down posl-
tlon and relay tube ls operatiD�r:. 

NOTEC 
Readln�rs taken from detdgnated ter-

ml.nal to either "H" terml.nal of reetl.tler 
(6Z3) eock.,t. 

NOTED 

261 

2nd And. (2A3) 2nd 9111 9711 
{ See Note 0}  

420 
1,100 Taken from H-H termiDals to either 

{ See NoteD } P terminal of 2nd audio (output) 110cll:-
Beet. (IZ3) 840 - 4!0 21 n ets .. 
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A CLASS "B" AMPLIFIER USING TYPE 46 TUBES 

The release of the type 46 double grid tube and the type 82 mercury vapor 
rectifier makes possible the construction of an amplifier that will deliver 
20 watts of audio power at a very reasonable cost. In order that full 
power may be obtained with negligible distortion, it is tmportant that 
carefully designed coupling transformers be used and that the power supply 
unit have extremely good regulation. 

We recommend that the filaments be lighted from a separate transformer as 
shown in the circuit diagr�· This, with the unusually heavy plate supply 
transformer, assists greatly in improving the regulation over that obtain-
ed with the ordinary power supply. In addition, a swinging filter choke, 
T-2353-A, eo designed that the inductance decreases with an increase in 
current, has the effect of raising the output voltage of the rectifier system 
at the heavier current drains and tends to make the voltage output of the 
power supply constant over the required range. Thts is extremely important 
for a class "B" amplifier since the plate current of the power tubes varies 
over a wide range with each signal impulse. 

The grids of the power output tubes of claas "B" amplifiers draw considerable 
current. The coupling transformer used to feed the grids must be designed 
with care in order that maximum power transfer may be accomplished with a 
minimum of signal distortion. A driver stage of sufficient capacity to 
properly excite the class "B" stage is, of course, necessary. 

IOO.OOO•FADfR-

T-2876 

���� �o_!g 

6LACK-YELLOW 

BLACK-Vfll.OW 

T-5338 YfLLOW 

1 
2.5Y. 
8.5A. 

1 

2 
2.5V. 
3.5A. 

2 

FIG. A 
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A schematic diagram of the complete amplifier is shown in Figure "A". The 
input is designed so that it is possible to fade from an electric pick-up 
or a radio set to the microphone. A tj�e T-2876 transformer was used to 
couple the pick-up to the fader. It is important that this coupling trans
former have a low resistance primary in order that the full v oltage develop
ad by the pick-up be available. It should be noted that the pick-up is 
connected to the secondary of the transfor�r, the terminals of which are 
marked "speaker", and the primary is connected to the fader. This gives a 

step-up ratio of 1.7. The circuit shows the use of the T-3020 transformer 
to couple the double button microphone to the fader. In case a single button 
microphone is used, the type T-2357 transformer may be substituted. The fader 
also serves as a volume control for the amplifier. 

A type 56 tube is used in the first audio or voltage amplifier stage. This 
has pr&ctic&lly the same characteristics as the type 27 tube with the exception 
that the amp lification factor is 13.8 compared with 8.2 for the type 27. The 
t�pe 27 tube cen be subs tituted for the type 56 tube without any change in the 
circuit constants if the voltage input from the pick-up and microphone is 
su ff iciently high. 

The type 56 tube is coupl ed to a type 46 tube in the driver stage operating 
as a class "A'' amplifier. The 46 has two grids , one close to the plate and 
the other next to t.he filament. In class "A" operation, the grid closest to 
the plate is tied to the plate. An R-300 transformer is used to couple the 
voltage amplifier stage to the driver stage and a low pass filter is placed 
across the secondary of the R-300. The low p�ss filter is adjustable so that 
the response of the amplifier to the higqer frequencies can be reduced. 
Adjusting the low pas s filter will eliminate objectionable high notes . If a 
greater cut of f' of the high frequencies is des ired . this can be obtained by 
using e condenser larger than the .003mfd. recommended. The filter also. cuts 
down needle scratch and microphone hiss. 

The driver stage is coupled through a type T-5289 transformer into the grids 
of' the 46 tubes in the class "B" power output atage. This is a transformer·· 
of generous design with the secondary center tapped and designed to carry the 
heavy grid currents. For class "B" operation , the two grids of the 46 tube 
are tied togethe r. 

A cheap and f airly good volume indicator consists of e 0-25 milliampere D.c. 
meter placed in the circuit betwee n the center tap of the T-5289 transf ormer 
secondary and ground. This measures the grid current drawn by the class "B" 
power output tubes which varies with the strength of s ignal. For full power 
the meter will swtng to about 20 milliamperes on signal peaks. 

The output transformer shown in Figure "A" 
couples the p�Ner stage to a 500 ohm line. 
If the speakers are placed at any distance 
from the amplifier. it is reco��ended that 
this method of coupling to the speakers be 
used, since considerable loss of power 
will result if long leads are connected 
direct to the voice coil s. 

FIG. B 
,--------------1_ L.,.-.,.� I' � - ,..._, 

�� 2g �5 t � J 
�:J � �4 /� t;, � T-s58-:J -.........;�L8�0-HM-L...V-OI_C_f..JCo;z;� -J 
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At the speaker end of the line, the type T-5381 transformer should be used. 
The primary of this transformer ie designed to match the 500 ohm line and has 
a tap for 250 ohms. The secondary is designed for an 8 ohm voice con (which 
is almost standard for dynemio spea¥ers ) and has a tap at 4 ohms if two are 
to be �sed in parallel. Figure "B" shows the circuit for two speakers with 
the connections for one speaker dotted in. The 4 and the 8 ohm taps should 
not both be used at the same time. 

Figure " C" shows the method of' coupling 
recommended where it is desired to operate 
two groups of speakers whioh may be some 
distance apart. Two of the T-5381 trans
formers are used and should be placed as 
close as possible to the speakers. Using 
the 250 ohm taps, the primaries of the two 
transformers are connected in series to match 
the 500 ohm line. Either one or two voice 
ooils may be connected to the secondaries as 
explained above. 

If' the speakers are close to the amplifier, 
the type T-5S56 transformer can be used as 
the output transformer in the amp lifier and 
the secondary coupled directly to the voice 
c oils of the speakers. Figure "D" s hows 
this method of connection. If one speaker 
is used it should be connected to terminals 
1 and 3 which is the 8 ohm output. If four 
speakers are to be used, they should be 
connected in series-parallel to the 8 ohm 
terminals. If two speakers are to be used, 
the four ohm secondary should be used with 
the speakers in parallel. 

w 
z U') - "' 
...1 ' � 
X t 
0 � 
0 X 
0 0 

T rc 

FIG.O 

Figure "E" shows the overall response curve of the amplifier from the grid of 
the 56 tube to the secondary of the output transformer. 
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The average gain of the amplifier is approximately 42 decibels� which does 
not include the amplification of the input transformer. The dotted curve 
shows the effect of the low pass filter in attenuating the high frequencies. 

There are no tricks to the circuit and it is only necessary to obserVe 
ordinary precautions in the construction and operation of the amplifier. The 
ceee:s of all the coupling transformers should be connected to the ground (B-) 
of the amplifier. The pick-up, the frame of the turntable· motor, and the 
center tap of the microphone transformer should be grounded as well. If it 
is not convenient to connect the ground post of the am plifier to a good 
ground, a 1.0 mfd. condenser connected to the ground side of the incoming 
power line may be used to ground the amplifier. All grid leads should be kept 
as short as possible. The leads carrying A.C. should be twisted together and 
kept as far as possible from the other wiring. The coupling transformers 
should be plabed outside the magnetic field of the power supply to keep the 
hum at a low level. It is often times possible to reduce hum by rotating the 
input transformers until a most advantageous position is found. 

The amplifier should never be operated without a load connected to the 
secondary of the output transformer as it might cause the destruction of 
either the tubes or the output transformer� or both. If the amplifier is 
operated with only one or two speakers the volume should be kept low or the 
speakers may be permanently injured by the tremendous power available. 

For amateur phone transmitters the same circuit may be used� the type T-5291 
output transformer being used to modulat6 one or two 2 10 tubes. A choke and 
condense.r should be used to isolate the plate current of the modulated tubes 
from the secondary of the transformer. 

T-5303 
T-5338 
T-2353-A 
T-5289 
T-5339 
T-5356 
T-5381 
T -52 91 
T-3020 
T-2876 
R-300 
R-196 

List of Transformers to be Used 

Plate Transformer - 400 volts D.C. - 200 m.a. 
Filament Transformer 
Swinging Filter Choke 
Input Transformer - 46 to 46's Class "B" 
Output 46's Class "B" to 500 ohms 
Output 46's Class "B" to 8 or 4 ohms 
Line transformer 500 to 8 or 4 ohms 
Output 46 • a Class "B". to 10 �ooo _or 5 �ooo ohms 
Double Button Microphone to Grid 
Coupling Transformer 
Audio Transformer 
Filter Choke 

$8.00 list 
6.00 list 
5.00 list 
5 .oo list 
5.00 list 
5.00 list 
4.50 list 
5 .oo list 
5.00 list 
3 .oo list 
4.00 list 
3 .oo liat 



7,
t

.1
/4

.7
7.

/c
m

,.
so

on

\

q.

0/
 /1

0,
2

C
e 

00
,"

G
S

 M
n

.0
0,

17
09

7

AD
JU

ST
IN

G 
TR

IMME
RS

: 
Th

e 
mo

de
l 

300
 r

ec
ei

ve
r 

ha
s 

ni
ne

 t
ri

m
me

r 
co

nd
en

se
rs

. 
Th

e 
se

tt
in

g 
mw

�t
 

be
 

::tc
cu

ra
te

, 
al

th
ou

gh
 

wi
th

 t
ol

er
an

ce
 e

no
ug

h 
to

 p
er

ml
t 

eX
ch

an
g&

 o
f 

tu
be

s 
wi

th
ou

t 
ru

in
in

g 
se

ns
it

iv
it

y.
 

Ro
ug

h 
ha

nd
li

ng
 i

n 
sh

ip
me

nt
 w

il
l 

no
t 

or
di

na
ri

ly
 j

ar
 t

he
se

 c
on

de
ns

er
s 

an
d 

ca
us

e 
th

e 
se

t 
to

 
lo

se
 

;3e
ns

it
iv

i t
y. 

To
 a

dj
us

t 
th

e 
tr

im
me

rs
 c

on
ne

ct
 y

ou
r 

17
6 

K.
 c

. 
os

ci
ll

at
or

 
to

 t
he

 f
i·r

st
 d

et
ec

to
r 

ty
pe

 5
8 

gr
id

 c
ap

, 
an

d 
tn

 t
he

 f
ol

lo
w

in
g 

or
de

r, 
re

ad
ju

st
 t

ri
mm

er
s 

num
be

rs
 

f-i
ve

, 
s1

x, 
se

ve
n, 

ei
gh

t 
an

d 
ni

ne
 f

or
 ma

xi
mum

 o
ut

pu
t ;

 
ne

xt
, 

di
sc

on
ne

ct
 y

ou
r 

17
5 

K.
 c

. 
os

ci
ll

at
or

 a
nd

 c
on

ne
ct

 t
o 

th
e 

an
te

nn
a 

bi
nd

in
g 

po
st

 o
f 

th
e 

re
ce

iv
er

 t
he

 o
ut

pu
t 

le
ad

 f
ro

m 
yo

ur
 

br
oa

dc
as

t 
te

st
 o

sc
il

la
to

r 
or

 t
un

e 
in

 a
 b

ro
ad

ca
st

 s
ig

na
l 

fr
om

 a
 k

no
wn

 
fr

eq
ue

nc
y, 

cry
st

al
 c

on
tr

ol
le

d, 
st

at
io

n 
at

 1
40

0 
K.

 c
. ,

 t
he

n 
re

se
t 

tr
imm

er
s 

tw
o 

an
d 

on
e 

re
sp

ec
ti

ve
ly

 f
or

 
ma

xi
mum

 
ou

t
pu

t. 
Th

is
 a

dj
us

tm
en

t 
wi

ll
 t

ra
ck

 t
he

 f
ir

st
 d

et
ec

to
r 

an
d 

r. 
r.

 s
ta

ge
. 

To
 c

he
ck

 t
he

 c
al

ib
ra

ti
on

 o
f 

th
e 

re
ce

iv:
er

, 
wh

et
he

r 
it

 
be

 
hi

gh
 o

r 
lo

w, 
tr

imm
er

, 
nu

mb
er

 t
hr

ee
 (

os
ci

ll
at

or
) 

sh
ou

ld
 b

e 
re

se
t 

un
ti

l 
a 

st
at

io
n 

of
 k

no
wn

 h
ig

h 
fr

equ
en

cy
 

is
 

br
ou

gh
t 

in
 a

t 
th

e 
co

rr
ec

t 
di

al
 m

ar
ki

ng
 w

it
h 

pe
ak

 v
ol

um
e.

 
If

 y
our

 
br

oa
dc

as
t 

te
st

 o
sc

il
la

to
r 

is
 

ac
cu

ra
te

ly
 

ca
li

br
at

ed
, 

it
 

mi
gh

t 
be

 u
se

d 
in

 p
la

ce
 o

r 
th

e 
br

oa
dc

as
t 

st
at

io
n 

si
gn

al
. 

In
 t

hi
s 

ad
ju

st
me

nt
 a

 s
ig

na
l 

at
 a

bo
ut

 1
400

 
K.

 C
. 

sh
ou

ld
 b

e 
ch

os
en

. 
Th

e 
se

tt
in

g 
of

 t
he

 t
ri

mm
er

s 
at

 1
40

0 
K.

 C
. 

is 
mo

re
 

cr
it

ic
al

 t
ha

n 
it

 w
ou

ld
 b

e 
at

 6
00

 K
. 

C.
, 

th
er

ef
or

e 
mo

re
 a

c
cu

ra
te

. 
Th

e 
ne

xt
 a

dj
us

tme
nt

 i
s 

im
po

rt
an

t 
an

d 
no

t 
ea

s1
ly

 
ex

pl
ai

ne
d 

in
 w

ri
ti

ng
, 

so
 p

ay
 c

lo
se

 a
tt

en
ti

on
 t

o 
th

e 
fo

ll
ow

!�
 

in


st
ru

ct
io

ns
. 

We
 w

il
l 

no
w 

ba
la

nc
e 

th
e 

os
ci

ll
at

or
 t

o 
the

 r.
 f. 

Rn
ct 

fi
rs

t 
de

te
ct

or
 s

tag
es

. 
Tun

A 
th

e 
�

te
rn

al
 

br
oa

dc
as

t 
te

st
 o

sc
il

la
to

r 
an

a 
th

e 
re

ce
iv

er
 b

ot
h 

to
 6

00
 

K.
 c

.,
 

th
en

 
sl

ow
ly

 i
nc

re
as

e 
or

 d
ec

re
as

e 
th

e 
ca

pa
ci

ty
 o

f 
No

. 
4 

:os
ci

l
la

to
r 

pa
dd

in
g 

tr
imm

er
) 

at
 t

he
 s

am
e 

ti
me

 
an

d 
co

nt
in

uo
us

ly
 

tu
ni

ng
 b

ac
k 

an
d 

fo
rt

h 
ac

ro
ss

 t
he

 s
ig

na
l 

wi
th

 t
he

 
re

ce
iv

er
 

tun
in

g 
co

nd
en

se
r 

ga
ng

. 
Th

e 
ou

tp
ut

 m
et

er
 n

ee
dl

e 
wi

ll
 

no
w 

be
 s

wi
ng

in
g 

up
 a

nd
 d

ow
n 

in
 s

te
p 

wi
th

 t
he

 v
ar

ia
ti

on
 1

n 
tun


ing

, 
Wa

tc
h 

th
e 

pe
ak

 o
f 

th
is

 s
wi

ng
in

g 
cl

os
el

y 
an

d 
re

ad
ja

st
 

No
. 

4 
tr

imm
er

 u
nt

il
 t

he
 s

wi
ng

in
g 

ne
ed

le
 r

ea
ch

es
 i

ts
 

hi
gh


es

t 
pe

ak
. 

Yo
ur

 o
ut

pu
t 

me
te

r 
me

nt
io

ne
d 

in
 t

hi
s 

te
st

 i
s 

no
t 

to
 b

e 
co

nf
us

ed
 w

it
h 

th
e 

tun
in

g 
me

te
r 

in
co

rp
or

at
ed

 
in

 
th

e 
se

t,
 

Re
tu

ne
 t

he
 r

ec
ei

ve
r 

an
d 

br
oa

dc
as

t 
te

st
 o

sc
il

la
to

r 
to

 
14

00
 

K·
 c

., 
an

d 
re

ch
ec

k 
tr

imm
er

 N
o. 

3 
to

 m
ak

e 
su

re
 t

ha
t 

th
e 

ad


jus
tm

en
t 

of
 N

o.
 4

 h
as

 n
ot

 t
hr

ow
n 

th
e 

re
ce

iv
er

 o
ut

 o
f 

ca
li


br

at
io

n. 
If

 i
t 

ha
s, 

th
en

 r
ea

dj
us

t 
No

. 
3 

un
ti

l 
th

e 
ca

li


br
at

io
n 

is
 c

or
re

ct
, 

as
 p

re
vi

ou
sl

y 
ex

pl
ai

ne
d, 

an
d 

ch
ec

k 
on

 
tr

im
me

rs
 N

o. 
2 

an
d 

No
. 

1 
to

 m
ak

e 
su

re
 t

ha
t 

th
e 

ad
ju

st
me

nt
 

of
 N

o, 
4 

ha
s 

no
t 

re
du

ce
d 

th
e 

se
ns

it
iv

it
y. 

1//� I �
 > 

fJ.J
 c: .,
 

i 
II 

-�r
�LH

!�
II

·�
� 

tTl
 � 

3: 
:I: 

0
 

tTl
 

c
 

-1 
l:'l'l 

tTl
 

r-
� 

�
 

0 
8 

0 � z tTl
 

..
.., � � d � t"1
 

�
 

n
 � � ..
.., 

..
.... 

0
 

2
 

0
 

'TJ
 > a: t"1
 � n
 > 

N
 

o- 00
 0 'TI

 
'TI

 
0

 ::.
.. 

r
 ::0
 

>
 0 0 (J)
 

111 ::u < 0
 111 � >
 z c
 >
 r 



270 OFFICIAL RADIO SERVICE MANUAL

TRANSFORMER CORPORATION OF AMERICA

V

OSC /LrDET-57

Ii
05,off:D.

It: -58

3".0000 50

OSC. kEr DEr -57 / E -58

/0,500 -^- 150,,

0

V (VOL ',sox)
ToJO V. (voz e-rzev)

arr....-o. 4MF0.

.os

_.C.5 V.
J00400 3,50

VOLTAGE ANALYSIS

Model 320

2NV,E1=57

6SM,-

No. Stage Tube A B C K ScG Ip Su.G

1 Autodyne 57 2.0 230 3.0 3.0 75 3.5 ....

2 I.F 58 2.0 245 1.5 1.5 65 4.5 1.3

3 2nd. det 57 2.0 125 1.0 2.0 45 .2 2.0

4 Output 47 2.0 260 14 ... 270 27. ....

5 Rectifier 80 4.4 280 ... ... ... .... ....

DET-57
. ro-c

nwn,

ZI

N
k51.

P2-47

PZ- 47

.6./FiZ7=7/rZ70Wil./ "7/V..9Z )15/5

MODEL 320

SUPERHETERODYNE

Cewrion, Radio,
Vol control "full on".
Line: 115 volts.
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ESSEX RADIO
Service Instructions for the Models 4 and 10 Receivers

7/44/ ///, /747 1/

i2
RI ;22

R1
R2

R3

R4
R5
R6

R7
R8

R9
R10
Rll
Cl

C2

224
C5

1-1

r-

C4

/7/,71/747 7

CI4 CII

TT
RIO

RG

R7 Rg R9

.47 -/ATTMAAr-e-WW".--

24-7

CII

CI5

DIAL LAMP

-TO M CATERS

/////// 77/7777.7//////,,

- Volume Control
- 600 ohms
- 50,000 ohms
- 1 megohm
- 1/2 megohm
- 100,000 ohms
- 400 )

- 11,500)ohms
- 19,000)
- 2 megohms
- Center Tap
- Antenna Trimmer
- Condenser Gang

Schematic Wiring Diagram - Model 4 Receiver

C3

C4
C5
C6

C7

C8

C9

C10
C11
C12
C13
C14

C15

- Condenser Gang
- Condenser Gang
- Coupling Capacity
- .0001 mfd. mica
- .005 3 ply
- .25 2 ply
- .25 2 ply
- .05 2 ply By-pass unit
- .05 2 ply
- .05 2 ply
- .01 3 ply

- 8 mfd.) Filter unit
- 4 mfd.)
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Socket Voltage Readings Model 4 Receiver 

224 224 247 280 

1st RF Det. Audio Rec t. 

Filament 2.2 2.2 2.2 4.5 

Plate 250 250 250 

Screen 90 90 250 

Bias 2.5 45 

Socket Voltage Readings - Model 10 Receiver 

2NO 
227 1st D!t. 1st I.F. 2nd IF AVC r:i>ET AF AF Rect. 
Osc. 551 58 58 227 227 2 27 245 

Filament 2.5 2.2 2.2 2.2 2.3 2.3 2.5 2.3 
Plate 85 228 105 232 36 225 225 
Screen 85 85 85 
Bias 7 2.6 2.6 

ALIGNJ.IENl' INSTRUCTIONS FOR MODEL 10 

I. F. ADJUSTMENT 

1. Connect the five l eads to the loud speaker. 

19 45 

2. Set volUJII! control at maximum, tone coutrol on base, and ground antenna 
lead. 

3. Connect the 175 KC oscillator to the grid of the 2nd I. F.tube. 
a) Align the second I. F. transformer, for max. sensitivity. 20,000 u.v. 

4. Connect the 175 KC oscillator to the grid of the lst I .F. tube. 

280 

4.5 

a) Align tho f'irst and seconct r.F. coils ror nvu:, sens. Limit: 500 u.v. 

6. Check the I. F . stability. 

OSCILLATOR ADJUSTMENT 

1. Adjust sc al e so that the indicator will be on the seconu line from the left, 
when the gang is entirely closed. 

2. Connect ant. lead of trw, R. F. Oscillator to the grid of the lst Detector. 
3. Set the oscillator and set scale at 1400 Kilocycles. 

a) Peak the oscillator con denser on th e second signal heard, when turn-
ing the condenser out. The osc. condenser ia the front aligll. oond" 
on t he variable condenser gang. 

4. Connect ant. lead of the R. F. oscillator to th e antennae lead of the set. 
a) With out touching the oscillator condenser, align the R. F. and ant. 

alignment condensers to the 1400 Kilocycle signal, until maximum sensi
tivity is obtained, 

5. Check sensitivity at 1400 Kilocycles. Limit is 20 microvolts, 
Check sensitivity at 1000 Kilocycles. Limit is 20 microvolts. 
Check sensitivity at 550 Kiloc ycles. Limit is 20 microvolts. 

6. If set lacks se nsitivity at 600 or 550, the plates of the condenser gang 
should be adjusted until the set will reach the sensitivity lim1 ts. 

7. If s et does not track at 600, r eadjust plates of osc. seotion of gang con
denser. 
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MODE.L-31 

NOMENCLATURE 

Rl-Volumc Control-10,000 ohms 
R2-Coupling Resistor-1000 ohms 
R3-Ist Dct. Cathode Resistor SOOO ohms 
R4-Ist. Dct. Plate Resistor 1000 ohms 
RS-2nd Det. Cathode Resistor-50,000 ohms 
R6-2nd Dct. Screen Resistor-2 megohms 
R7-2nd Det. Plate Rcsistor-IO,OOO ohms 
R8-2nd Det. Plate Desistor-I megohm 
R9-Audio Grid Resistor-_Y;; megohm 

RIO-Audio Grid Resistor-100,000 ohms 
RII-Divider Resistor-20,000 ohms 
R i 2-Screen Supply Resistor-30,000 ohms 
R 13-Cathode Resistor-300 ohms 
R 14-0scillator Grid Resistor-100,000 ohms 
R IS-Audio Bias Resistor-3SO ohms 
RI6-Mid Tap Resistor 

CI-Antenna Trimmer 
C2-Tuning Condenser 
C3-1 'uni1

'
1g Condenser 

C4-0scillator Tuning Condenser 
C5-Alignment Condenser 
C6-0scillator Tuning Alignment 
C7-I. F. Alignment Condenser 
C8-I. F. Alignment Condenser 
C9-Alignment Condenser 

CI 0-0scillator Alignment 
C11-RF Coupling Condenser .05 mfd. 
CI2-lst Det. Plate By-pass .OS mfd. 
Cl3-I. F. Cathode By-pass .OS mfd. 
C 14--I. F. Plate By-pass .OS mfd. 
CIS-2nd Det. Cathode By-pass 1. mfd. 

Cl6-2nd Dct. Screen By-pass .25 mfd. 
CI7-2nd Det. Plate By-pass 0001 mfd. 
CIS-Audio De-coupling Conaenser .02 mfd. 
C19:_Audio Coupling Condenser .006 mfd. 
C20-Audio Plate Condenser .05 mfd. 
C21-Tone Selector Condenser .05 mfd. 
C22-Cathode By-pass Condenser .05 mfd. 
C23-0scillator Grid Condenser .0001 mfd. 
C24--0scillator Tuning Condenser .001I mfd. 
C25-Screen By-pass Condenser 8. mfd. 
C26-Buffer Condenser .08 mfd. 
C27-Filter Condenser 3.S mfd. 
C28-Field Coil Tuning Condenser .08 mfd. 
C29-Filter Condenser 3.S mfd. 

Sl-Tonc Selector Switch 
S2-Main Switch 

Tl-Power Transformer 
T2-0utput Transformer 

LI-RF Coil 
LZ-RF Coil 

L3-I.F. Coil (Primary) 
L4--I. F. Coil (Secondary) 
LS-I.F. Coil (Primary) 
L6-I.F. Coil (Secondary) 
L7-Speaker Field 
L8-Speaker Voice Coil 
L9-0scillator Coupiing Coil 

LID--Oscillator Grid Coil 

L1I-Oscillator Plate Coil 

SOCKET VOLT AGES 

Stage Tube Plate Screen Cathode Grid Fil. Plate MA 

1st Det. 551 260 80 10 7 2.2 2 
- ---

Oscillator 227 75 . .  *0 *0 2.2 5 

I.F. 551 260 80 3 3 2.2 4 
--

2nd Det. 224 
I 

50 *5 3 1 2.2 *.1 
- -----

Audio 247 250 250 . .  *3 2.2 32 

Rectifier 280 4.8 22-22 

Lun: voltage-IlS volts Volume control fully "on" 

''These valurs will vary considcrahly with the t\'pe of trst kit rmployrd, due to the high rt'sistance in thr circuit. 
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OFFICIAL RADIO SERVICE MANUAL 

UNITED AMERICAN BOSCH CORP. 
MODEL-36 

Loud Speaker 

The electro-dynamic speaker consists of four 
principal assemblies, diaphragm with moving coil 
and centering spring-frame-field magnet and 
pofe.:-field coil. 

The construction of the speaker is so simple 
that the method of replacing any part is self evi
dent. The pol� of the field magnet is centered 
exactly in the opening of the frame by four small 
steel dowe1 pins which accurately relocate these 
two parts after the speaker has been dis
�ssembled. It is essential that the air gap around 
the pole piece is exactly uniform. The moving 
coil must also be centered exactly in the air gap. 
If the diaphragm is replaced this adjustment is 
best mi".de by placing four strips . .oOf thick paper 
or card in the space between· the outside of the 
moving coil and the frame before tightening the 
screw holding the bronze diaphragm centering 

:spring against the end of the pole piece. 

A ratJ e  in the speaker may be the �esult of a 
wire touching against the diaphragm, a loose part 
in the receiver, or the diaphragm incorrectly cen
tered. In the latter case it must be centralized 
as described in the preceding paragraph. 

Alignment Instructions: 

The following instructions for the alignment 
of the condensers in the models 36 and 37 describe 
the operation as done with any type of special 
oscillator designed for the adjustment of super
heterodyne receivers. Such an oscillator is essen
tial for anyone who handles more than a small 
amount of service work. Such oscillators are de
signed to provide ordinary broadcast frequencies, 
and in addition, a 175 kilocycle for the alignment 
of the intermediate frequency (1. F.) stages. 

There are seven alignment adjustments on the 
receiver. The location, together with the 
sche matic diagram reference numbers, are given 
below. 

Antenna Alignment (Cl)-on rear of condenser 
gang. 

Oscillator Shunt Condenser (C6)-on front stator 
of condenser gang. 

Oscillator Series Condenser (C8)-on side of 
base, near front. 

Preselector Alignment (CS) -on middle stator of 
condenser gang. 

1st IF Alignment (Plate) (Cll)-on side of 

base, lower rear. 

1st IF Alignment (Grid) (Cl2)-on side of 
base, upper rear. 

2nd IF Alignment (Cl4)-on coil can over 

speaker. 

!-Connect 175 KC output of oscillator to grid 
terminal of 1st detector (unshielded type 551 
tube) and set dial at 55. Align 2nd IF con

denser Cl4. 

2-vVith input and dial setting as above, align 1st 
IF condensers Cll and Cl2. 

3-With input and dial setting as above, recheck 
�tep No. I. 

4--.With input on grid of l st detector set dial at 
140 and ali gn oscillator shunt condenser C6. 
Align on the second peak out from maximum 
capacity of condenser. 

5-Connect input of oscillator to antenna. Align 
antenna trimmer C l  and 

'
preselector condenser 

alignment CS. 

6--Set receiver at 60 and tune in oscillator input. 
Adjust oscillator series condenser C8 by "max
max" method .. (Move condenser gang slowly 
back and forth and at the same time adjust 
oscillator series condenser C8 for maximum 
response). 

7-Set dial at 1400 and tune oscillator to set. 
Align oscillator shunt condenser C6, pre

selector condenser CS, and antenna trimmer. 

I 

II 
I 
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UNITED AMERICAN BOSCH CORP. 

NOMENCLATURE- MODEL 40 

R 1-Grid Resistor-10,000 ohms 
R 2-Grid Resistor-10,000 ohms 
R 3-Cathode Resistor-7 50 ohms 
R 4--IF Plate Resistor-25,000 ohms 
R 5-IF Grid Resistor-.! megohm 
R 6-Cathode Resistor-750 ohms 
R 7-Screen Resistor-1,000 ohms 
R 8-Plate Resistor-1,000 ohms 
R 9-Divider Resistor-.5 megohm 

R 1 0--Divider Resistor-. I megohm 
R l l -2nd Det. Screen Resistor-10,000 ohms 
R 12-2nd Det. Screen Resistor-.5 megohm 
R 13-Volume Control-.5 megohm 
R 14--Audio Grid Resistor-. I megohm 
R IS-Audio Plate Resistor-25,000 ohms 
R 16-Audio Grid Resistor-.5 megohm 
R 17-Audio Grid Resistor-.1 megohm 
R IS-Tone Control-.5 megohm 
R 19-Audio Plate Resistor-5,000 ohms 
R 20--·Ist Det. Cathode Resistor-5,000 ohms 
R 21-0sc. Grid Resistor-.! megohm 
R 22-Screen Supply Resistor-5,000 ohms 
R 23-Divider Resistor-l,S30 ohms 
R 24--Divider Resistor-235 ohms 
R 25-Divider Resistor-S50 ohms 
R 26-Bias Resistor-300 ohms 
R 27-Bias Resistor-200 ohms 
R 2S-Mid Tap Resistor 

C 1-Antenna Trimmer 
C 2-Tuning } 
C 3-Tuning 
C 4--Alignment Condenser Gang 
C 5-Tuning 
C 6-Alignment 
C 7-RF Coupling-.05 mfd. 
C S-Plate By-pass-.05 mfd. 

C 9-IF Grid-.05 mfd. 
C 10-IF Cathode By-pass-.05 mfd. 
C 11-Screen By-pass--.05 mfd. 
C 12-Screen By-pass-.05 Il)fd. 
C 13-IF Cathode By-pass--.05 mfd. 
C 14--IF Coupling-1100 mmf. 
C 15-IF Plate By-pass--.05 mfd. 
C 16-2nd Det. Cathode-.05 mfd. 
C 17-lst Det. Alignment 
C 18-lst IF Alignment 
C 19-2nd Det. Alignment 
C 20-Block:ing Condenser-100 mmf. 
C 21-By-pass Condenser-.05 mfd. 
C 22-2nd Det. Screen By-pass--100 mmf. 
C 23-Audio Coupling-.05 mfd. 
C 24--Audio Coupling-.05 mfd. 
C 25-Audio Plate By-pass--.01 mfd. 
C 26-Tone Control Condenser-.05 mfd. 
C 27-lst Det. Cathode-.05 mfd. 
C 2S-Osc. Grid Condenser-100 mmf. 
C 29--0scillator Condenser-1100 mmf. 
C 3D-Oscillator Series Alignment 
C 31-By-pass Condenser-.05 mfd. 
C 32-Filter Condenser-S mfd. 
C 33-Filter Condenser-S mfd. 
C 34--Filter Condenser--4 mfd. 
C 35-Buffer Condenser-.05 mfd. 
C 36-Field Tuning Condenser-.05 mfd. 
C 37-lst Audio Plate By-pass-.25 mfd. 

L 1-RF Coil 
L2-RF Coil 
L 3-Primary l . 
L 4--Secondary 1st IF cml 

L 5-Primary . 
L 6-Secondary 2nd IF cml 

L 7-Cathode Winding } 
L S-Grid Winding Osc. coil 
L 9-Plate Winding 

L 1 0-Speak:er Field 
L 11-Voice Coil 

SOCKET VOLTAGES 

Stage Tube Plate Screen Cathode Grid Fil. Plate MA 

1st Det. 551 250 75 10 2 2.2 2 

Osc. 227 75 . ... 0 0 2.2 7 

lstiF 551 140 85 4 .2 2.2 4 

2nd IF 551 260 85 5 .4 2.2 5 

2nd Det. 227 -5 ···� 35 1 2.2 .1 

1st Audi<J 227 110 .. . . 35 1 2.2 4 

2ndAudi<J 247 250 250 . ... 16 2.2 30 

Rect. 280 .. . . . .  . . .. . . . ... . ... 5.0 30 

NOTE: These are average readings obtained by an ordinary set analyzer. 
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NOMENCLATURE- MODEL 91 

R 1-500,000 ohms-Grid Resistor 
R 2-10,000 ohms-Grid Resistor 
R 3-1,000 ohms-Plate Resistor 
R 4--300 ohms-Cathode Divider Resistor 
R 5-20,000 ohms-Cathode Divider Resistor 
R 6---15,000 ohms-Screen Supply Resistor 
R 7-20,000 ohms-Screen Resistor 
R 8-25,000 ohms-Cathode Resistor 
R 9-50,000 ohms-Screen Resistor 

R 10-500,000 ohms-Plate Resistor 
R 11-500,000 ohms-Volume Control 
R 12-100,000 ohms-Grid Resistor 
R 13-500,000 ohms-Tone Control 
R 14--2 megohms-A VC Resistor 
R 15-5,000 ohms-Cathode Resistor 
R 16---100,000 ohms-Grid Resistor 
R 17-Mid Tap Resistor 
R 18-750 ohms-25 cycle only 
R 19-200 ohms-Bias Resistor 
R 20-750 ohms-Bias Resistor 
R 21-350 ohms-Bias Resistor 
R 22-2 megohms-Bias Resistor 

L !-Antenna Coil 
L 2-Ist R.F. Coil 
L 3-Primary 1 . 
L 4--Secondary I 1st IF Coil 
L 5-Primary 1 . 
L 6---Secondary \ 2nd IF Cotl 
L 7-Cathode Winding l 
L 8-Plate Winding � Oscillator Coil 
L 9-Grid Winding J 

L 10--Primary 1 
L I !-Secondary \ Output Transformer T 2 
L 12-Field Coil 7 
L 13-Voice Coil f Loud Speaker 

C !-Variable-Antenna Trimmer 
C 2-Variable 1 
C 3-Variable 
C 4--Variable Condenser Gang 
C 5-Alignment 

J C 6---Alignment 
C 7-Variable / . 
C 8-Variable ) 1st IF altgnment condenser 

C 9-Variable-2nd IF alignment condenser 
C 10-Variable-Oscillator Series Condenser 
C 11-.05 mfd.-RF coupling condenser 
C 12-.05 mfd.-Plate by-pass·condenser 
C 13-.05 mfd.-Grid Condenser 
C 1-+-.05 mfd.-Cathode by-pass condenser 
C 15-.05 mfd.-Plate by pass condenser 
C 16---.000 I mfd.-AVC condenser 
C I 7-.5 mfd.-Cathode by-pass 
C 18-.25 mfd.-Screen by-pass 
C 19-.00025 mfd.-Plate by-pass 
C 20-.006 mfd.-Audio coupling condenser 
C 21-.25 mfd.-Grid by-pass 
C 22-.01 mfd.-Piate by-pass 
C 23-.05 mfd.-Tone Control Condenser 
C 24--.05 mfd.-Grid condenser 
C 25-.05 mfd.-Cathode by-pass 
C 26-.001 I mfd.-Oscillator series condenser 
C 27-.0001 mfd.-Oscillator grid condenser 
C 28-8 mfd.-Screen by-pass 
C 29-.01 mfd.-Buffer condenser 
C 30-16 mfd.-Filter condenser 
C 31-4 mfd.-Filter condenser 
C 32-.01 mfd.-Field shunt condenser 

• 

SOCKET VOLTAGES 

Stage Tube Plate Screen Cathode Grid Fil. Plate MA 

Osc. Z27 100 .... 0 5 2.2 4 
1st Det. 551 240 85 0 3.5 2.2 .1 

IF 551 240 90 3 .5 2.2 2 

2nd Det. Z24 90 45 5 4 2.2 .1 

AVC Z24 10 50 60 .5 2.2 .1 

Audio I 247 240 240 .... 16 2.2 30 

Rect. 280 ...... . ..... . .. . . ... 4.8 25 

NOTE: These are average readings obtained with an ordinary set analyzer. 
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UNITED AMERICAN BOSCH CORP. 
VIBRO-POWER CAR RADIO 

MODEL ISO 
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OFFICIAL RADIO SERVICE MANUAL 

UNITED AMERICAN BOSCH CORP. 

SERVICE INS TRUC TI ONS - MODELS 200-201 

CCI 

Sohomatio Diagram of' Wadel ZOO Receiver 

ElECTRICAL VALUES 

Rl - 10.000 ohms Rll - 10.ooo ohms C9 - .006 mfd. Cl9 - s. mi'd. 
R2 - 200 ohms Rl2 - 400 ohms ClO - .0001 mtd. C20 - .01 mi'd. 
R3 - so.ooo ohms Cl - Tri�r Cll - .os mfd. C21 - 4 mf'd. 
R4 - 2 megohms C2 - Tuni� Cl2 - .oo mfd. Ll - Ant. Coil 
R5 - 1 megohm C3 - Tuning Cl3 - .25 mfd. L2 - Primary 
R6 - 500.000 ohms C4 - Tuning Cl4 - .01 mf'd. L3 - Seoondary 
R7 - 100 • 000 ohms C5 - Alignment Cl5 - 1. mfd. L4 - Primary 
R8 - Center Tap 06 - Alignment Cl6 - .25 m.f'd. L5 - Secondary 
R9 - 20.000 ohms C7 - Coupling Cl7 - .os mfd. L6 - Voio e Coil 
RlO - 15,000 ohms ca - Coupling Cl8 - .01 mfd. L7 - Field Coil 

Note: Eleotrolytic filter condensers 019 and C21 are a s ingle assembly. Condensers 
Cll to Cl8 inclusive are also a ldngle assembly contained in the square oan underneath 
the ba�ro plate. 
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STAGE TUBE FIL. PLATE SCREEN CATHODE GRID PLATE MA

1st RF 551 2.3 250 90 2.5 3.0 4.5
2nd RF 551 2.3 250 90 2.5 3.0 4.5
Det. 224 2.3 *150 *20 3.0 1.5 .5

Audio 247 2.3 250 250 - *16 32

Rect. 280 4.8 Plate current of each plate 20

The readings were made with the volume control in the full "on" position.
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•Thes e voltages are the oorrect va lues altho the average test kit will �obo.bly 
give muoh lo"YTer readings (as lOJr as 1/10 o£ these values) due to the high 
res is tanoe inol uded in the dete otor plate and screen o irouit s. and the audio 
�rid circuit. 

RESISTOR COLCE CODE 

200 ohms ------- Red -----Black 
400 ohms ------- Yellow --B lack 
10,000 ohms Brawn ---Blaok 
15,000 ohms BrOJrn ---Green -
20,000 ohms ---- Red -----Blaok --

Brovrn 
Brown 
Orange 
Orange 
Ora�e 

50,000 ohms ---- Green ---Black -- Oran&e 
100,000 ohms --- Brawn ---Rlack -- Yellorr 
500,000 ohms --- Green ---Blaok -- Yell� 
1 megohm ------- Br� -- Black -- Green 
2 megohms ----- Red ---- Bla ck - Green 

TEMPORARY CONDENSED SERVICE PARTS UST 

FOR THE MODEL 200 RECE.I.VER 

MAIN ASSEMBLIES 

103491 Cha s si s ( with tubes) 
102280 Speaker 
103876 Cabinet (Model "A") 
103877

.
Cabinet (Model "B") 

COILS 
101858 Fie ld Coil (speaker) 

· 103494 R. F. Coil 
103497 R. F. primary o oil 
103495 Antenna coil 
CONDENSERS 
102178 By-pass oond ens er 
102022 Anten�"a trimmer 
101143 Fixed (.0001 mtd .) 
100705 Fixed ( .006 mtd.) 
101881 Large filter 
103695 Condenser (.01 mfd.) 
KNOBS 

102445 Volume and tuniq; 
103751 Knob tor switoh 
100929 Trimmer lcnob 

ANTENNA CONNEC flO'"'-'"=..._, 
A"TTACI-lM(NT PLUG 

MISCElLANEOUS PARTS 
101895 Dial and sca le 
102282 Dia phragm (speaker) 

98713 Lamp for dial 
RESISTeRS 
103706 Vo1WIII!I oontrol 
102314 Res i.8 tor ( 200 olu'IS) 
102177 Resis tor ( 400 ohms ) 
100825 Resistor (10,000 ohms) 
101404 Resistor (15,000 ohms) 
100813 Resistor (20,000 ohms ) 
100512 Resister (50,000 ohms) 
100727 Resistor ( 100,000 ohms) 
100194 Resistor ( l/2 megohm) 

RESISTORS 
100815 Resistor (1 megohm) 
100196 Resistor {2 megohm) 

9941 2 Resistor \mid tap) 
SOCKETS 
101890 Sookst for dial light 
103686 Tube socket (4 pr ong). 
103514 Tube sooket (5 prong) 
SWri'C:Em) 

103703 Switoh with nuts 
103725 Switoh (polio e) 
TRAM) FORMERS 
102551 Out-put transfcrmer 
101939 Power transformer 
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OFFICIAL RADIO SERVICE MANUAL 

UNITED AMERICAN BOSCH CORP. 

SERVICE INS'l'RUC'l'IONB - ID>ELS SOlS and 206 

AUDIO '247 

Schematic Diagram ot Model 205 Receiver 

ELECTRICAL VALUES 

Rl - 10,000 ohns Rll- 10,000 ohms 09 - .006 mf'd. 019 - a. mtd. 
R2 - 200 ohms Rl2- 400 ohms C10 - .0001 mfd. C20 - .01 mf'd. 
R3 - 50 , 000 ohms Cl - Tr:inmer Cll- .05 mf'd. C21 - 4 mtd. 
R4 - 2 megohms C2 - Tuning Cl2- .05 mf'd. L1 - Ant. Coil 
R5 - l megohm C3 - Tuning Cl3 - .25 mfd. L2 - Primary 
R6 - 500 ,ooo ohms C4 - Tuning Cl4 - .01 mfd. L3 - Secondary 
F(l - 100,000 ohms C5 - Alignment Cl5 - 1. mfd. L4 - Primary 
R8 - Center Tap C6 - Alignrnent Cl6 - .25 mfd. L5 - Secondary 
R9 - 20,000 ohms C7 - Coupling Cl7 - .05 mfd. L6 - Voice Coil 
RlO- 15,000 ohms C8 - Coupling ClB - .01 mtd. L7 - Field Coil 

Note: Electrolytic filter condensers Cl9 and C21 are a single assembly. Condensers 
C11 to Cl8 inclusive are also a single assembly contained in the square can underneath 

the base plate. 
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SOCD'f VOLUGES 

STAGE TUBE Fn.. PLATE SCREEN CATHODE GRID • Pl.A1'E MA •. 

1st Rr 551 ·2.3 250 iO 2.5 3.0 4.5 

2nd RJ' 551 2.3 250 90 2.5 5.0 4.5 

Det. 224 2.3 *150 *20 3.0 1.5 *32.5 
Audio 247 2.3 250 250 -- *1� 
Rect. 280 4.8 Plate current ot each p lat e 20 

The readings were made with the volume control in the tull "on" position. 

*These voltages are the correct values. The average test kit will give much lower 

readings, (as low aa 1/10 ot these values) due to the low resistance ot the meters 

compared to the high resistance included in the detector plate and screen circuits 

and the audio grid circuit. 

� IlfPOR'l'ANT 

Antenna Adjustment, The small knob located on 

the loud speaker must be adjusted at the time 
of installation to obtain the beat reception. 
Make this adjustment on a weeJc stfltion which 
is received at some point near �0 on the dial 
and then re-check the adjustment at several 
other points to �ke sure that it has been ac
curately done. 

ANTENNA CONNfCTGI 
. _J} ATTACHMEN1'. PLUG �� Chassis: The chassis may be removed by pullin& 

off the knobs and unsernwing the felt feet. 

RESISTOR COLOR CODE 

200 ohms -- --- -- Red ---- Black -- Brown 50,000 ohms - -- - Green -- Black -- Orange 
400 obms - ------ Yellow - Black -- Brown 100,000 ohns ---- Brown -- Black -- Yellow 
10,000 ohms - --- Brown -- Black -- Orange 500,000 ohms ---- Green -- Black -- Yellow 
15,000 ohms ---- Brown-- Green -- Orange 1 megohm -------- Brown -- Black -- Green 

20,000 ohms - --- Red -- -- Black -- Orange 2 megohms -- ----- Red ---- Black -- Green 

TEJ.1PQRARY CONDENSED SERVICE PARTS LIST FOR Tn'E R.S. 205 RADIO RECE.IV]B 

/am ASSDIBLIES RNOJE 100727 Resistor {100,000 ohms) 
103655 Chassis {with tubes) 10 2445 Volume and tuning knobs 100194 Resi stor {1/ 2 megohm) 
10 2260 Speaker 100929 TrUDmer cond. knob 100815 Resistor {1 megohm) 
103878 Cabinet with plates MISCELLANEOUS PARTS 100196 Resistor {2 megohms) 

COILS 101895 Dial with scale 99412 Mid tap resistance 
101858 Field coil {speaker) 102 28 2  Diaphragn tor speaker SOCKETS 
10 2438 R. F. coil campJete 98713 Lamp for dial 101890 Dial light socket 
10 2245 R. F. primary evil RESISTORS 102447 Tube socket tor '24 tube 
10 2439 Antenna coil 10 234 2 Volume control & switch 102449 Tube socket for '80 tube 

CONDENSERS 102437 Volume control only 102446 Tube socket for '47 tube 
102178 By-pass assembly 102314 Resistor { 200 ohms) 102448 Tube socket tor '51 tube 
.,_02022 Antenna trimmer 102177 Resistor { 400 ohms) SWITCH 

.Oll43 Fixed {.0001 mtd.) 100825 Resistor {10,000 ohms) 101930 SWitch with {2) .nuts 
101881 Large filter cond. 101404 Resistor {15,000 ohms) TRANSFORMER 
103695 Cond. {.01 mtd-4ply) 100813 Resistor { 20,000 ohms) 102551 Output transtonner 
100705 Cond. (.006 Dlf'd.) 100512 Resistor {50,000 ohms) 101939 Power transtonner 
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SERVICE INS TRUCl'I ONS • ltODR.S 236 liND 2:57 

Sohematio Diagram of Model 236 Receiver 

Rl - 10000 ohms 
R2 - 1000 ohms 
R3 - 5000 ohms 
R4: • 1000 ohms 
R5 - 25000 ohms 
R6 • Mid Tap 
R7 - .5 megohm 
R8 - .1 megohm 
R9 - .5 megohm 
RlQ- .5 megohm 
Rll- .1 megohm 
Rl2- 20000 ohms 
Rl3- 30000 ohms 
Rl4- 350 ohms 
Rl5- 300 ohms 
116• .1 megohm 

ElECTRICAL VALUES 

Cl - Trimmer 
C2 - Tuning 
C3 - Tuning 
C4 - Tuning 
c5 - Alignment 
C6 - Alignmmt 
C7 - Alignment 
ca - AligtuDmt 
C9 - .a; mfd. 
ClO. .05 mfd. 
C 11- Alignment 
C 12- Alie;lli!l6ll t 
Cl3- .05 mfd. 
Cl4- Alignment 
Cl5- .00 mfd. 
Cl6- .s mfd 

Cl7- .25 mf'd. 
Cl8 - .0001 mtd. 
Cl9 - .05 mfd. 
C20 - .01 mfd. 
C21 - .006 mfd. 
C23 - a. mfd. 
C24 - .00 mfd. 
C25 - 4. mfd. 
C26 - .01 mfd. 
C27 - 8. mfd 
C28 - .02 mfd. 
C29 - .0001 mi'd. 
C30 - .01 mfd. 

T1 - Power 'l'rans. 
T2 - Audio Trans. 
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ANTENNA ADJUSTMENT GROUND CON
SCREW

ATTACIRACNT
CORD AND PLUG

1
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STAGE TUBE PlATE SCREEN CATHODE GRID FI L. PlATE MA 

lst Det. 551 250 80 35 8 2.2 2 
Oso . 227 75 -- * .1 * .1 2.2 8 
I.F. 551 250 80 3 3 2 .2 4 
2nd Det. 224 60 *5 2 2 2.2 *•1 
Audio 2 47 250 250 - *3 2.2 32 
Reot. 280 4.8 29 

* These values will vary considerably with the type of t est kit e mpl oyed• due to the 
high resistance in the c ir cu it. 

MISCELLANEOUS PARTS 
103110 Dial assamb� with scale 
103238 Diaphragm (speaker ) 

98713 Lamp for dial 
RESISTORS 
102552 Volume control ani switch 
102684 Vol\liilB control only 
101181 Resister (300 ohms) 
102564 Resister �350 ohms) 
100729 Resi stor ( 1. 000 ohms ) 
100824 Resistor (5.000 ohms) 
100813 Resistor (2o.ooo ohms ) 
100197 Resistor (25,000 ohms ) 
103293 Resistor (30.000 ohms) 
100727 :tesi stor (100,000 ohms) 
100194 Resister ( 1./2 :megohm) 

99412 Mid tap resistance 
SOCKETS 
101890 Dia l Light socket 
10164 1 TUbe socket for 127 tube 
102162 Tube socket for '47 tube 
101643 TUbe socke t f or 180 tube 
102161 TUbe s ocket fo r '51 tube 
103513 7\lbe socket fo r 157 tube 
TRAN SFO NMEHS 
103171 Fc:v1cr transformer 
102551 Output. transforr�r 

300 oluns -
350 ohms -

1,000 o hms -

5.000 ohms -
20,000 ohms -
25,000 ohms -

30,000 oluns -
�.1 megohm 
.5 meg oh ms 

RESISTORS 

Orange. Black. Brown 
Orange. Green. Brown 
Br�•n• Blaok Red 
Green. Black. Red 
Red, Black. Orange 
Red, Green. Orange 
Orange, Black. Orange 
Brmvn, Black Yellow 
Green. Black. Yellow 

TEMPORARY CONDENSED PARTS USl' 

FOR MODEL 236 RECEIVER 

MAIN ASSEMBLIES 
103792 Chassis with tubes 
103173 Speaker 
103211 Cabi net (Model A) 
cons 
101858 Field Coil (speaker ) 
103119 1st i n termediate co il 
103106 2nd i nterm ediate co il 
103118 Oscillator co il 
103121 R. F. coi l  
CONDENSERS 
102768 Housed fi 1t er condenser 
101143 Fixed (.0001 mfd . ) 
100705 Cond. (.006 mfd. ) 
102500 Cond. (.01 mfd. - 3 ply) 
103695 Cond. (.01 mfd. - 4 ply ) 
102504 Cond. (.02 mfd . 
102493 Cond . (.05 mfd. - 2 ply) 
102492 Cond. ( .05 mfd. - 3 ply ) 
102497 Cond. (.25 n�d. - 2 ply ) 
102499 Cond . (.5 mfd. - 2 ply ) 
103037 Cond. (8 mfd. ) 
102253 Double alignment 
103148 Antenna trimming 
103310 CondensPr and. re si stor 
KNOBS 
102445 Knob for both shafts 
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Stage Tube Fil. Plate Screen Cathode 

1st Det. 58 . 2.4 200 90 7 - 10 

lst IF 58 2.4 115 95 4 
2nd IF 58 2.4 115 95 3.4 

2nd Det. 56 2.4 0 38 

Osc. 56 2.4 95 2 - 4 

O utput 247 2.4 260 265 20 

Rect. 280 4:.8 

Note:·· These values are readings of a high r3sistanoe voltmeter 
to·gtound, with the exception of filament voltages. Cathode 
voltages are given instead of grid voltages, inasmuch as the grid 
is at ground potential. 

56 2nd. Det. 

ss lat. A.r. 

2•1 Output 

280 Rectifier 

56 

58 

58 

58 

ANTENNA 

Osc. 

lat. Det. 

2nd. I.F. 

let. I.F. 

TEMPORARY CONDENSED SERVICE PARTS LIST FOR MOIEL 242 and 243 RADIO RECEIVERS 

MAIN ASSEMBLIES 
103573 Chassis with tubes (RS 242) 
104089 Chassis with tubes (RS 243) 
103838 Speakers (2) on baffl e 
103839 Speaker with tra n.s forme r 
103840 Speaker (has no transformer) 
103881 Cabinet (Model E). 

COILS 
103527 1st intermediate oo il 
103593 2nd i ntermediate coil 
103568 Oscillator coil 
103121 R.F. coil 
103554 Filter choke 
101858 Field coil (speaker 103839) 
103818 Field coil (speaker 103840) 

CONDENSERS 
103595 Housed filter (Model 242) 
103950 Housed filter (Model 243) 
101143 .0001 mfd. atra ight t erm. 
101301 .0001 mtd. offset terminals 
102349 .ooll mfd. 
103852 .002 mfd . - 4 ply 

102500 .ol m fd. - 3 ply 102095 " (1500 ohms) 
103695 .ol mfd. - 4 ply 100824 " (5000 ohms) 
102493 .05 mf'd. - z ply 100825 " ( 10000 ohms) 
10249Z .05 mfd. - 3 ply 102875 " �15000 ohms) 
103668 25 mfd. 100197 • 25000 ohms) 
102463 Alignment cond. on 103593 101163 " ( 75000 ohms) 
102253 Alignment cond. on 103527 100727 " ( 100000 ohms) 
103521 Alignment cond. on 103568 100194 Res istor (1/2 m egohm ) 
104060 Antenna trimming cond. 100815 " 

( 1 megohm) 
103609 " (tapped) 

KNOBS 99412 Mid tapp ed resistor 
102445 Knobs for all controls 
102272 Antenna knob a nd screw 

SOCKETS 
MISC. PARTS 103686 Socket (4 prong) 
103198 Dial scale wit h bra cke t 103514 Socket �5 prong ) 
102282 Diap hra gm (speaker) 1:>351.3 Socket 6 prong) 

98713 Lamp for dial 103196 Speaker socket 

RESISTORS 
103017 Volume control with 
102959 Tone control 

switch TRANSFORMERS 

103616 Resistor (250 ohms) 
101211 Resistor (600 ohms) 
100729 " (1000 ohms) 

103565 Power transformer (242) 
104174 Power transformer (243) 
103849 Output transformer 
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Rl - 100.000 ohms 
R2 - 100,000 ohms 

R3 - 1001 000 ohms 
R.ft - 500 ohma 

RS - 500,000 ohma 
R6 - 100.000 ohm8 
R7 - 100,000 ohms 

R8 - soo.ooo ohms 

R9 - 1500 ohms 
R10 - 25,000 ohms 
Rll - 100,000 ohDII 

R12 - Center Tap 
Rl3 - 30,000 ohms 

Rl4 - 1000 ohms 
R15 - 1000 ohma 
Rl6- 3700 l Rl7 - 2270 ohms 
Rl8 - 230 
Rl9 • 1280 
R20 - 10,000 ohms 
R21 - 100,000 ohmll 
R22 - 6000 ohlu 

SERVICE INSTRUCTIONS - MODELS 250 and 251 

SCHEMATIC DIAGRAM 

C1 - l'r ilruo:er 
C2 Tuning 
C3 - Tuning 
C4 - Tuning 
cs - Tuning 
CG - Alignment 
C7 - Alignment 
CB - Alignment 
C9 - IF 
C10 • IF 

. 
Cll - IF 
C12 -IF 
Cl3 - 2n d Det. 
C14 - Alignment 
Cl5 - .rn; mtd. 
Cl6 - .os mtd. 
Cl7 - .os mtd. 
Cl8 - .os mtd. 
Cl9 - .06 mtd. 
C20- .oo mtd. 
C21 - 100 lllll1' • 

C22 - .. 06 mtd. 

CF MODEL 250 RECEIVER 

C23 • .os mf'd. 
C24: - 100 mmf'. 
C25 - .05 mmt. 
C26 - .s mtd. 
C27 .05 mfd. 
C28 - .oo m:td. 
C29 - .os mt'd. 
C30 - .os mtd. 
c:n- .05 mtd. 
C32 - .oo mf'd • 

C33 - .05 mtd. 
CM - 100 11111t. 
'C-35 - .05 mtd. 
c••- • t 
C37 - 8 

!ltd C38 - 8 
• 

C39 _., 

c�- 8 � mtd. 
C·&i - 8 
C.ft2 - .01 atd. 

L1 - RF ooil 

295 

L2 -RF coi l 
L3 - RF coil 
IA • F.F coil 
L5 - IF coil 
L6 -IF (1)11 
L7 • IF coil 
L8 -IF coil 
L9 - IF coil 
LlO - IF coil 
Lll - Choke 

Ll2 - Oac. 
L13 - Osc. 
Ll4: - Choke 

Ll5 - Field 
Ll6 - Field 
U7 -Voice 
Ll8 -Voice 

Tl - Parer 

T2 Input 
13 - Output 
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St ;_age 

RF 
lat Det. 
Oso. 
1s t IF 
2nd IF 
2nd Det. 
1st A:F 
2nd AF 
2nd A:F 
Reot. 

Tub e Fil . 

58 2.4 
58 2.4 
56 2.4 
58 2.4 
58 2.4 
56 2.4 
56 2.4 

245 2. 4 
245 2.4 
280 4.8 

SOCKET VOLT AGES 

Pl t a e s oreen c thod a e G "d rl. 

200 100 4.5 0 
200 100 8.5 0 

85 - 0 7.8 
200 100 4.5 0 
200 100 4.5 0 

0 - 47 0 
175 1 47 0 
350 - - 55 
350 - - 55 

Noter These values are r eadings of a high resi;;tanoe voltmeter t o  gro'.lnd 
with the exoepti on af the filamen t voltages. Cathode voltages are given for 
th ose tubes h avi� the grid at groum. 

58 RF 56 1st AF 

58 1st - 56 2nd Det. 

58 1st 58 2nd IF 

56 Oso. 280 Rect. 

===-- 245 Output 

TEMPORARY COliDENSED SERVICE PARTS LIST FOR MODEL 250 and 251 RECEIVERS 

MAIN ASSEMBUES 
103562 Chassis with tu bes (250) 
104064 Chassis with tubes (251) 
103796 Two speake rs on b affle 
103731 Speaker on l y  (small) 
103669 Speake r only (large) 
103882 Cabinet wit h pla tes (Model M) 

COILS 
103712 Fie ld ooil (smal l speaker) 
103675 Field ooil (large speaker ) 
103586 1st & 3rd I. F. transformer 
103587 2nd I. F. trans forllll r 
103519 Osoi llator co i l  
103525 R. F .  transformer (single) 
103526 R. F. tran sfor:ner (double) 
103588 Coi l for 1st I. F. trans. 
102463 Coi l for 2nd I. F. trans. 
103584 Ch oke ooil (small) 
103554 C hoke ooil (f ilter) 
C01IDENSERS 
103950 Housed filter (250-251) 6 wire 
103740 Housed fi l ter (251) 5 wir e 
101301 Condo .0001 1nfd. 

101143 Cond • •  0001 mfd. 
103695 Cond • •  01 mfd. - 4 ply. 
102493 Cond • •  05 �d. - 2 ply. 
102492 Cond. .0 5 m fd. - 3 ply. 
102498 Cond • •  5 mfd. - 3 ply. 
104060 Antenna trimmer oond. 

FUSE 
101723 Fuse (2 amp.) 

KNOBS 
103625 Di al knob 
101445 Mute swit oh lolob 
102272 Antenna t rimmer knob 
UETER 
103296 Tu ning meter 
MISC. PARTS 
103560 Dial scale on ly 
102282 Diaphragm (small) 
102283 Diaphragm (lar5e) 
98713 Lamp for dial 
RESISTORS 
103539 Volume cont rol (Round) 
103858 Volume contro l (Square ) 
103548 Tone con trol 

99583 500 ohms 
100729 1000 ohms 
102095 1500 ohms 
100824 5000 ohms 
100825 10000 ohms 
100197 25000 ohms 
101722 30000 ohms 
100727 100000 ohms 
100194 500000 ohms 
100815 1 megohm 

99412 Mid tap resistor 
103614 Tapped resistor 
SOCKETS 
103686 Socket (4 prong) 
103514 Socket (5 prong) 
103513 Socket (6 prong) 
SVliTCH 
103901 Mute switch 
TRANSFORMERS 
103236 Power for RS 250 
104144 Povter wit h  laminations 

f o r  RS 251 
103232 Output transf ormer 
103578 Input transformer 
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298 OFFICIAL RADIO SERVICE MANUAL 

UNITED AMERICAN BOSCH CORP� 

Stage 'l'lll:.e rn. Plate Soreen cathode Grid 

1st Det. 58 2.4- 215 90 7.5 0 
1st IF 58 2.4 215 90 5.o 0 
2nd IF 58 2.4 215 1 05 48 0 
Srd IF 58 2.4 215 105 S2 0 
oso. 56 2.4 70 0 0 
2nd Det. 56 2.4 0 45 
1st All 56 2.4 180 50 12 
Output 245 2.4 350 60 0 
Output 245 2.4 S50 60 0 
Iteot. 280 4.8 

Note: thes e T&lues are reaclings of a high .resistance Toltmeter from each sooket 
terminal to ground, with the exception of the f.ilament Tcltages. Cathode reaclings 
are giTen for those tubes haTing the grid at ground. The Talues are only approx
imate and will T&ry with the line Toltage and the type of meter employed . 

58 1st Det. 

58 Srd 

58 1st 

56 Oso. 

IF 

IF 

58 2nd IF 

56 2nd Det. 

56 1st AF 

280 Reot. 

245 output 

TEJ.fl'ORARY CONDENSED PARTS LIST FOR MODEL. 260 AnD 261 RECEIVKRS 

MAIN ASSEMBLIES 
103564 Chassis with tubes (260) 
104119 Chassis with tubes (261) 
103796 Speakers on baffle (260B) 
103904 Speakers on baffle (260C) 
103669 Speaker only - large 
103731 Speaker only - small 
103883 Cabinet (Model c) 
103884 Cabinet (Mod el B) 
COILS 
103675 Field ooil - large 
103712 Field ooil - small 
103658 1st and 2nd. I. F. trans 
103897 3rd I. F. tran sformer assy. 
103778 4th I. F. transformer assy. 
103661 Coil for 1st and 3rd I. F. 
103776 Coil for 2nd I. F. trans 
103727 Pre-selector coil #1 
103728 Pre-selector coil #2 
103729 Pre-selector coil #3 
103730 Pre-selector ooil #4 
103822 Oscillator coil #1 
103821 Oscil lator coil #2 
103822 Oscillator ooil #3 
103797 Oscillator ooil #4 
103554 Choke filter 
108684 Choke coil - small 
CONDENSERS 
103950 Housed filter (260)(261) 
103740 Housed filter - (261} 

101301 
103775 
103659 
104080 
103695 
102493 
l0249f 
102497 
102499 
104060 
103148 
103801 
103800 
103798 
102253 

FUSE 

.0001 mfd. RESISTORS 

.001 mfd • 103539. Volume control 

.005 mfd • • 3 ply 103548 Tone Control 

.006 mfd • 103810 ( 150 ohms) 

.01 mfd • • 4 plf 102564 ( 350 ohms) 

.0'5 m.fd • • 2 ply 100729 ( 1000 ohms) 

.05 mfd. - 3 ply 102095 (1500 ohms) 
• 25 Jp.f'd. - 2 ply 100824 ( 5000 ohms) 
.15 mfd • - 2 ply 100825 ( 10000 ohms) 
Anten.!'lS: trimmer 10019'7 ( 26000 ohms) 
Alignment (square) 7 to 70 103811 (50000 ohms) 
Alignment (square) 600 to 1600 1C072'7 (100000 ohms) 
Aligmnent (square) 1000 to 2000 103812 (i megohm (7/8" long) 
Alignment (on oscillator coil) 100194 �megohm (1" long) 
Alignment (on I. F. coils 103897) 100815 1�egohm 

&: 103658) 99412 Mid tap resistor 
103614 Tapped resistor 

101723 Fuse (2 amp) 
KNOBS 

SOCKETS 
103686 Socket (4 prong) 
103514 Socket (5 prong) 
103513 Socket (6 prong) 

100798 Dial knob 
101445 Mute switch knob 
102272 Antenna trimmer knob 

JliSC. PARTS 
103813 Dial aoale 
102282 Diaphragm {small) 
102283 Diaphragm {large) 
98713 Lam� for dial 

METER 
103296 Tuni� meter 

SWITCH 
103901 Mute switoh 
103570 Wave change switoh 

TRAnSFORMERS 
104049 Power for 260 
104156 Power for 261 
103232 Output transform�r 
103945 Input transformer 



Fil_7111

;I%

'I

OFFICIAL RADIO SERVICE MANUAL 

UNITED AMERICAN BOSCH CORP. 

AMERIOAB :BOSCH RADIO 
(S U l E R- F I V E) 

Service Instructions --- Model 305-A 

Rl 

.. SCHEMATIC WIRING DIAGRAM - MODEL 305A 

Electrical Values 

c-1 ) Tari.oond. C-11 .5 - 2 ply R3 - 25,000 ohms 
C-2 ) C-12 .0004 mica R4 - 30,000 ohms 
C-3 .002 mioa C-13 .005 - 3 ply R5 - 7,500 ohms 
C-4 70 to 140 mrn£ . C-14 .05 - 2 ply R6- 2,000 ohms 
C-5 .05 - 2 ply C-15 .005 - 3 ply R7 - 25,000 ohms 
C-6 .25- 2 ply C-lti 8 mfd. R8 - 500,000 ohms 
C-7 .01 - 3 ply C-17 4 mfd. R9 - 500,000 o� 
C-8 70 to 140 mm:f . C-18 .01 4 ply RlO - 100,000 ohms 
C-'9 7 - 80 nnf'. Rl volume control Rll - 5 ohms (mid tap ) 
C-10 7-80 ll1Ill1' . R2 - 30 0 ohms Rl2 - 400 ohms 

RESISTOR COLOR C ODE 

300 ohms orange black brown 
400 ohms yellow black brown 
2000 ohms red ble.ck rod 
7500 ohms violet green red 
25,000ohms red g reen orange 
30,000 ohms orange black orange 
100,000 ohms brown black yellow 
500,000 ohms green bl ack yellow 

299 
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300 OFFICIAL RADIO SERVICE MANUAL 

UNITED AMERICAN BOSCH CORP. 

s tage Tube Fil. P late S oreen Cathode Grid 

Detc. &: Oso. 57 2.47 245 95 7 0 

2nd Det. 57 2.48 48 95 5 0 

r. F. 58 2.47 248 95 3.3 0 

output 47 2. 5 2 35 248 0 17 

Rect. 80 5 360 

Note: These values are reading�ct a high resistance voltmeter from eaoh 
socket terminal to ground. The f'1lament voltages are, of course, an e:x:oep
ti on. cathode readings a re gi "f9n for tro �e tubes having the grid at ground . 

The Talues are only approximate and will vary wi. th the line v oltage and the 
type of meter employed. 

ALIGNING INSTRUCTIONS --- MODEL 305-A 

I. F. ADJUSTMENT: 45 6 K. C. 

1. Connect volume indicator to speaker. 
2. Set volume control o n max. 
3. Connect generator to grid of 1st I. F. tube, a nd adjust both condensers 

on coil nearest the back of set to max. ou tput . 
4. Sensitivit y  sh ould be 3200 m. v. 
5 .  Connect sig nal generator to grid of 1st det.; adjust both condensers on 

forward coil to max. output. 
sensitivity should be 30m. v. with gang closed. 

6. Check I. F. stabi lity. 

l. 
2. 

3. 

4. 

OSCILLATOR ADJUSTMENT 

Connect R. I<,. signal generator to antenna 
Set scale to 100 ·...r.i. th gang closed t ight. 
With generator set at 1400 K. c. and dial 
cillator trim condenser. This condenser 
d enser on gang. 
Check sensitivity at 1400 K. C. 
Set dial 5 0 1000 K. C. 
Set dial 89 600 K. c. 
Set dial 800 K. C. 

Limits 
Limits 
Limits 
Limits 

lead. 

scale at 21, peak the os
is the back alignment con-

5 m. v .  
1 0  m. v. 
30 m. v .  
20 m. v. 

If it is necessa ry to improve sensi tiv ity at 600 or lOOOK. c., adjust 
plates until the set reaches the sensitivity limits. If bendi ng 
plates do es not help, ch ang e tubes. 
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302 OFFICIAL RADIO SERVICE MANUAL 

UNITED AMERICAN BOSCH CORP. 
I 

MODELS 312 AND 313 

Stage TUbe FU. Plate Sore en Cathode Grid 

lst R.F. 58 2.4 180 85 3-6 0 
1st Det. 58 2.4. 180 90 4.5-10 0 
1st I.F. 58 2 • .& 195 90 3.5-6 0 
2nd I .F. 58 2.4. 195 90 3.5-6 0 
2nd Det. 58 2.4 0 2 40 0 
Relay 67 2.4. 2 25 o-45 0 
let A.F. 56 2.4 120 1 45 0 
Dr iTer 46 2.4 290 390 30 
Output 46 2.4. 4.30 0 0 
Output 46 2.4 430 0 0 
Oso. 56 2.4 75 
Reot. 82 2.4 

Wote: Theae Taluea are read!�• o� a high resistance voltmeter from eaoh 
aooket terainal to ground. The �lament Tolta�es are, of course, an excep
tion. Cathode readings are giTeD �or those tubes having the grid at ground. 
The Taluea are only approximate and will T&ry wi th the line voltage and the 
type of aeter employed. 

58 ItF 
58 2nd net. 

58 lat net. 

,--��s-rt-- 5 6 1st u 

� .... -w.;��H--- 57 Relay 

82 !eot. 
58 2nd IF· -====-r-t�:P���idJ8 56 Oso. -

58 lat Il' ---------l._.,ml---�jj.j.J�;+.� f 

TEMPORARY CONDENSED PARTS LIST FOR MODEL 312 RADIO RECEIVERS 

MAIN ASSEMBLIES 
101143 .0001 mfd. 103549 
103696 .01 mfd. - 4 ply 103548 

Volume control 
Tone control 
(500 ohms) 
(1000 ohms) 103563 

103854 
103802 
103805 
103806 
103885 
103886 

COILS 
103675 
103525 
103526 
103519 
103586 
103587 
103588 
102841 
103736 
104116 
103564 
103746 
103584 

Chassis vtith tubes 
Speakers (2) with baffle (C) 
Speakers (Z) with b�fle (G) 
Speaker only (small) 
Speaker only (large) 
Cabinet (Model C) 
Cabinet (Model G) 

Field coil (either speaker) 
R.F. transforaer (single ) 
R.F. transformer (double ) 
Oscillator coil 
1st and 3rd I. F. transformer 
2nd. I. F. transformer 

Coil only for lat. I. F. 

Coil only tor 2nd. I. F. 

Inductance ooi1 
Choke filter ( 2 leads) 
Choke fiiter (3 leads) 
Rectifier R. F. choke 
Choke coil (small) 

CONDENSERS 
103740 Housed filter ( 6 leads) 
103596 Housed filter ( 6 leads) 
101301 .0001 mtd. (offset terminals ) 

102500 .01 �d. - 3 ply 99583 
102493 .05 mfd. - 2 ply 100729 
10Z49Z .05 mfd. - 3 ply 99581 
102494 .1 mfd. - 3 ply 103836 
102498 .5 mfd. - 3 ply 100824 
103828 2. mfd. - 2 ply 98366 
103037 a. mtd. 1oo82s 
104060 Antenna trimmer 101722 

FUSE 

101723 Fuse ( 2 amp.) 

KNOBS 
100798 
102272 
1014.46 

Dial knob 
Antenna trimmer knob 
Potentiometer knob 

JIISC. PARTS 

103560
. 

Dial soale only 
102282 Diaphraga (small) 
102283 Diaphragm ( large) 
98713 Lamp for dial 

100727 
100194 
100815 
100196 
103741 
99412 
103742 
103701 

SOCKETS 
103686 
103514 
103513 

( 1600 ohms) 
( 3000 ohms) 
( 5000 ohms) 
( 5000 ohms ) 
( 10000 ohms) 
( 30000 ohms) 
( 100000 ohms) 
( 1/2 megohm) 
( 1 megohm) 
( 2 megohm) 
Mid tap variable 
Mid tap resistor 
Tapped resistor 
Potentiometer 

Socket ( 4 prong) 
Socket ( 5 prong ) 
Socket ( 6 prong ) 

TRANSFORMERS 
METER 
103296 Tuning meter 

RESISTQ�S 

103738 Power transformer 
103815 Output transforaer 
103766 Input transformer 
103737 Driver output trans 
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U. S. RADIO & TELEVISION CORP. 

MODEL 5 A {502 CHASSIS) 

NO. 502 CHASSIS-VO LTAGES AT SOCKETS 

LINE VOLTAGE 115-VOLU ME CONTROL AT MAXIMUM 

Type Position 
"A" I "B" 

Control Screen Sc1·een 
Grid G1·id Cathode of of Function Grid 

Tube Tube Volts Volts "C'' 
Volts Current Volts 

Volts MA -- --
57 1 1Sit Det. & Osc. 2.15 245 4.3-5.90) 100 .6 4.3-5-9fll 

58 2 I. F. 2.15 240 3.0 100 1.5 3.0 
57 3 2nd Det. 2.15 166 9.0 235 1 9.0 

247 4 Audio 2.15 215 17.0(2) 240 8.0 
280 5 Rect. 4.6 

(1) Varies with frequency setting of dial approximate ly as shown. 
(2) Measured across 300 ohm Rection of voltage divide r resistor. 

K,/'P 

�t.AC.< d 1 
REP J 

Y/�tiiN 

: 
Grid 

Plate i 
Test 

MA MA 

.95 2.0 
6.6 10.4 

.35 .45 
30. 48. 
30. 

Per Plate 

Pou·er Tran:s.for(ller Terminals E/.ect1·odynamic Speake1· and 
Connections . 

SPEAKER 
SOCKET 

ATTACHMENT 
PLUG 

ANTENNA 
POST 

.57/ST 
DEr-ose. 

Top View of Chassis Showing Location 
and Function of Tubes 
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�lt"asur�ment 
Point 

1Rt Detector 
Screen Grid 

1 �t Detector 
Plate 

I. F. 
Plate 

2nd Detector 
Screen Grid 

2nd Detector 
Plate 

MODEL SA- (502 CHASSIS) 
CONTINUITY CHART 

REFERENCE POINT- .LR (AUDIO SCREEN CONTACT) 

I Corrtct Roadinr Incorroct Roadlng 
!Ohms) (Ohms) 

I 
10,650 Open 

I 18.5 2 
Open 

:20 Open 
o· --

,0 Open 

100,010 Open 

�00 

Defect 

Open R-8C 

Shorted C-4 
Open L-4 or L-6 

Open L-10 
·Shorted C-6 

Open Connection 

Open R-6 or L-12 

Open Pri. T-2 

I 
I 

I 
I Audio Open 

Plate ___ I 
Rectifier 

Plate 

Rectifier 
Filament 

. -
14,800 

1,000 

MISCELLANEOUS 

Open Open R-8 or Sec. T-1 

Open Open L-13 

1: ! 
2nd Detector Plate Open 70 Shorted C-12 

to Audio Grid 1 I' 1---------------------- 1 --------------------- !-------------------
2nd Detector Plate to 11 • 170,000 • 0 Shorted C-10 

I 2nd Detector Cathode 70 Shorted C-11 ----------------------- : ----------------------- 1---------------------- ------------------- . 
Rectifier I 600 Open Open Secondary T-1 

�a� � �a� j I ___________________ , __________________ -------------------- 1----------------------- · 
Rectifier \'e1·�· Low J Open Open Fil. Winding T-1 I 

Filament to Filament 1 

Between Filament 
Contacts of Other Sockets 

Very Low 

Across A. C. Plug 9 
Across Secondary T-2 .8 I 

Open Open Heater Winding 

Open Open Pri. T-1 

Open Open Sec. T-2 
(Unsolder Voice Co'i! Lead) I 1---,----1---Across Voice Coil 1.8 Open Open Voice Coil I ------------------------- 1 I I Across C-15 Open ____________ o___________ Shorted C-15 

I Chassis to Common Open 0 Shorted C-2 or Trimmet· 
Connection C-16 and C-17 

Cathode 1st Detector 
Stator C-2 to Open 2,854 

I 
Shorted C-16 or C-18 

BAND SELECTOR SWITCH IN SHORT WAVE POSITION 

Chassis to Antenna 
Binding Post 

Chassis to Control 
Grid 1st Detector 

1.6 

4 
21 

0 

Open L-2 
Open L-1 

Shorted C-1 or Trimmer 

1------------------------ !------------- - ---------
Chassis to Cathode 600 

ht Detector 

Audio Screen to 
lst Detector Plate 

18 

Open 
.g 

Very Low 
Open 

Open R-3B or L-9 
Shorted C-3 

Shorted C-4 
Open L-4 or L-8 

305 
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U. S. RADIO & TELEVISION CORP. 

CONTINUITY CHART 

NO. 502 CHASSIS 

Volume Control at Maximum-Switch in Broadcast Position 

REFERENCE POINT-CHASSIS 

Measurement Correct Reading I Incorrect Readinl' 
Point (Ohms) (Ohms) Defect 

Antenna Post 21 I 8000 Open L-2 
0 Shorted C-14 

1st Detector i) 1.2 Shorted C-1 or Trimmer 
Control Grid I Open Open L-3 

1st Detector 2,850 Open Open R-3 
Cathode .4 Shorted C-3 

1st Detector 8,600 0 Shorted C-8 
Screen Grid 10,000 Open R-8C 

1st Detector 14,400 18.5 Shorted C-20 
Plate 50,000 Open R-8B or R-8C 

I. F. 28 Open Open L-4 
Control Grid 0 Sho.rted C-5 

I. F. 350 On en Open R-2 
Cathode ·o Shorted C-1S 

I. F. 14,0{)0 20 Shorted C-20 
Plate 50,000 Open R-8B or R-SC 

Open Open R-4 or L-10 

2nd Detector 20 0 Shorted C-7 
Control Grid Open Open L-11 

2nd Detector 20,000 0 Shorted C-9 

Cathode Open Open R-5 

2nd Detector 14,000 Open Open R-4 or R-8 

Screen Grid 0 Shorted C-20 
300 Shorted C-22 

1,300 Shorted C-21 

2nd Detector 114,000 Open Open R-6 

Plate 150,000 Open R-8 

120,650 Open R-4 
20,000 Shorted C-10 or C-11 

Audio 400,300 Open Open R-7 or R-8A 

Control Grid 

Audio 14,200 20,650 Open R-4 
Screen Grid 0 Shorted C-20 

5{),000 Open R-8B or R-8C 

Audio 14,900' 0 Shorted C-13 
Plate I 50,000 Open R-8B or R-8C 

Open Open Pri. T-2 

Rectifier 600 300 Shorted C-23 
Either Plate Open Open Secondary T-2 

or Open R-8A 

Rectifier 15,000 Open Open L-13 or R-8 
Either Filament 300 Shorted C-21 

I 1,300 Shorted C-22 
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MODEL 7 0 (NS. 700 CHASSIS)

v-0005

()on

 o -o -o -o

06n
000, 000,



58 --
I.F.

1-58 2" I.F

280
RECT.

POWER

56 2'9
DET:

I

ANTENNA'
POST

GROUND -ATTACHMENT ,-SPEAKER
POST PLUG SOCKET
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MODEL-70 

No. 700 CHASSIS-VOLTAGES AT SOCKETS 

VOLUME CONTROL AT MAXIMUM-LINE VOLTAGE 115 

Type Position 
Control 

Screen 
Screen 

Plate A B Grid Grid Cathode 
of of Function Volts Volts c 

Grid 
Current Volts Current 

Tube Tube Volts 
Volts 

MA MA 

56 1 Osc. 2.4 70 18(11 0 6.2 

57 2 1st Det. 2.4 170 8.0 170 .3 8.0 1.2 

58 3 1st I.F. 2.4 260 7.0 90(2) .6 7.0 2.5 

58 4 2nd I.F. 2.4 260 7.0 90(2) .6 7.0 2.5 

56 5 2nd Det. 2.4 200(�\ 17.0(Z) 17.0 .2 

247 6 Audio 2.4 240 1.6(-1) 265 6.8 33.0 

280 7 Rect. 5.0 39 
PF>r Plate 

(1) Varies with frequency. Actual voltage measured across 25,000 ohm bias resistor-39 Volts. 
(2) Voltage measured with 120,000 ohm meter. 
(3) Voltage measured with 600,000 ohm meter. 
(4) Actual voltage measured across 225 ohm section of voltage divider resistor-17 Volts. 

·y�.5EC 0 
-

Z80/Z4TE 

Yi9L . .5EC 20'0PL4TE 

YhLSEc- .26'0//L. 

:X� . ..sE-c. ZO'O//L. 

Grid 
Test 
MA 

6.2 

1.6 

4.0 

4.0 

.3 

38.0 

PRI ff=A'E£A/ 

�AAISFt>A'/"1EA? 

?R/. 

Power Transformer 

56 

OS C. 

57fST 
DET 

Cl(.4#K 
Zf-R./1#Af4L. Electrodynamic Spl?aker and Connections 

Terminals 

Top View of Chassis Showrng Tube Location 
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MODELS 9& 19 (N2 9o0 CHASSIS)

CLASS "8"
0

4.1:1-4N

on13-6
;*.

-214/11
SLZ

10001

SLE tk..t4

2'00'
-~AAAAr"
v-002"if

I +-4/00Z'

/4<

te.

1
OO

t4,

Q.00-0

JOY,

11
I Z?,

(0QQ)

___scb
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No. 900 and No. 902 CHASSIS -VOLTAGES AT SOCKETS -LINE VOLTAGE 115

VOLUME CONTROL AT MAXIMUM -"Q" CONTROL AT MAXIMUM

Control
Type Position "A" "B" Grid Screen Screen Cathode Plate Grid

of of Function Volts Volts "C" Volts Current Volts MA Test
Tube Tube Volts MA MA

58 1 R.F. 2.25 125 5.01' 125 1.7 5.0 6.0 10.0
57 2 1st Det 2.25 125 5.0(2) 125 .3(2) '5.0(2) 1.2(2) 2.0
58 3 I.F. 2.25 125 5.00) 125 1.7 5.0 6.0 10.0
57 4 AVC 2.25 100(3) 24.0") 145 0 24.0 0 0
56 5 2nd Det. 2.25 150 12.0 12.0 .4 .5
46 6 Driver 2.25 215 19.01') 25.0 30.0
46 7 Power 2.25 320 5.0(") 13.0
46 8 Power 2.25 320 5.0(") 13.0

280 9 Rect. 4.8 41
Per Plate

(1) Measured from movable arm of 'Q" control to ground. Reads 26 volts with "Q" control at minimum.
(2) Values read with analyzer plug in socket. Actual values different as analyzer prevents oscillator from oscillat-

ing.
(3) Measured with 600,000 Ohm Meter.
(4) Measured across 1000 Ohm Resistor.
(5) Measured across 10,000 Ohm Carbon Voltage Divider Resistor.
(6) Plate current at no signal. At full output plate current is 60 to 70 MA.

TOP .6-./.1./ OF

5c, C,t'ET

02 ()/
6c Ac Al .7

/14,/7e-,e,,A,Aeze 4

,e,8
0 5)

hb//7-,

/gorro/i
OF /2 c/,

No. 4245 Electrodynamic Speaker and Connections

SEW TEAAI.C.4-0A7,11:

280 RECT.

46 POWER

ATTACHMENT
PLUG

ANTENNA
POST

TUBE SHIELD

GROUND SPEAKER 46
POST SOCKET I5T AUDIO

S8 OF

57 I.5T
DET-05C.

58 I.F

57
A.V.C.

56
2ND VET

Top View of Chassis Showing Tube Location
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0 

.Z8tJ ,Pt. ATE-� VE 
�==� 

•y"r/L. 5EC. -------;;;;;;;;;f-(01 

�SCJ hL.;-RELl 

''y" .I'lL. 5EC. 

T_./1,;v tJ,-

\CK.J"7' 
. G 
I 

1 

� 
� � 
"' 

� 'l: 'I( ' 

..-: � � � 
\,!) '<l � � 

5 

� '\( 

� 
£ � 

W#/TF 

No. 4246 and 4247 Electrodynamic 
Speakers and Connections 

�-M-�--+--·x··h.i. 5�c. 

rM---+-- CT. ''z "r/ -i • .f'EC. 

�$tJ AA rE-& vF 

��sa. 

Z80ht..- RELl. 

�:::::::�-- C 7: .Z80 .P.t. ATE 

YELL OJ../ 
"'z f8J 

REO 

.5� ,.4 � Pt 
\Viring Diagram, Osc. and !.F.·· Assembly 

SUPPLEMENTARY NOTES FOR No. 902 CHASSIS 
Chassis No. 902 is very similar to Chassis 

No. �00, except that it is designed for dual
speaker operation. Two speakers, Part No. 4246 
and ,;247 are supplied with this chassis, the No. 
4246 speaker being identical with the No. 4245 
speaker used with the No. 900 chassis as re
gards electrical constants with the exception 
that the speaker input transformer is designed 
with a secondary imp�dance to match two voice 
coils in parallel. The No. 4247 speaker is sup
plied with a field having a resistance of 9600 
ohms which is connected in the power supply 
system of the No. 902 chassis in place of the 
2500 and 7100 ohm sections of the Candohm re
sistor which is used in the No. 900 chassis. The 
speaker field is tapped at 2500 ohms and there 
is a voltage drop of 115 and 130 volts across the 
2500 and 7100 sections respectively. 

It is essential that the polarity of the leads 
which connect the voice coils of the two speak
ers in parallel be correct. If the blue and white 
leads are reversed, very poor audio quality will 
result because one cone will be moving out 
while the other is moving in and vice versa. 

If the 7100 ohm section of the field in the No. 
4247 speaker is open the receiver will continue 
to operate. The volume will, however, be reduc
ed and the reproduction will be distorted. 

It will be noted that a number of the speaker 
parts for the No. 900 chassis are interchange
able with parts used in the No. 4246 speaker 
with the No. 902 chassis. Therefore, it has not. 
been thought necessary to make a repetition of 
these part numbers in the accompanying list of 
the changes in parts for the No. 902. chassis. 
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SPEAK

46 DRIVER 57 "Q"" 57 A.U.C./56 OSC.

ANTENNA
POST

TUBE
SHIELDS

5

HUM CONTROL

GROUND
POST

51315T
DET.

58 I.F

56 2ND
DET.

fiezo Ca/t
.9 ACA'

Yezz

i
m

2 To, -,144-f../ G's-

Soc,e,r ..--r--- -_ __,-.
Rs

4600,- 3000-,
1

;',...
'..1 ,,, /7E-L0C:O.&

"79//7A47)."

12 11,o rr-
e-ENTAce 2-4.0

YO/CF Co/L

7,0".

X' fit 5,c.
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U. S. RADIO & TELEVISION CORP. 
No. 1200 CHASSIS -VOLTAGES AT SOCKETS-LINE VOLTAGE ll5 
VOLUME CONTROL AT MAXIMUM -"Q" CONTROL AT MAXIMUM 

Control 
Type Screen Screen Plate G:··id Tttbe "A" "B" Grid Cathode 

of Function Grid Grid Current Test No. VoLts VoUs "C" Volts 
Tube Volts Volts MA MA MA 

1 

I 
58 R.F. 2.25 140 3.2<1) 80 .9 3.2 3.6 7.6 

2 58 1st Det. 2.25 130 7.5 74 .5 7.5 2.0 2.3 
3 58 I. F. 2.25 140 3.2<1) 80 .9 3.2 3.6 7.6 
4 56 2nd Det. 2.25 

5 56 1st Audio 2.25 llO 5.5<2) 0 4.2 8.6 
6 56 Osc. 2.25 llO 10-23(3) 0 3.4 

7 57 AVC 2.25 65<4) 35(5) 85 0 35(5) 0 0 
8 57 "Q" 2.25 120(6) 3.5<7) 20 0 3.5<7) 0 0 
9 46 Driver 2.25 235 28(8) 26.0 28 

10 46 Power 2.25 335 0 5.5<9) 13 
ll 46 Power 2.25 335 0 5.5<9) 13 
12 82 Rect. 2.2 51 

Per Plate 

-

Measured across 350 Ohm Resistor. 
Measured across 1600 Ohm section of Voltage Divider Resistors. 

(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 

Varies as show.n with frequency-measured across 500,000 Ohm Resistor. 
Measured with· 600,000 Ohm Meter. 
Measured across 850-5,000--4100. Ohm sections of Voltage Divider Resistors. 
Measured across 5,000--4100--25,000 Ohm sections of Voltage Divider Resistors. 
Measured across 850 Ohm "Q" Tube Bias Resistor. 
Measured across 850 Ohm Driver Tube Bias Resistor. 
Plate Current at No Signal. 

8 R.F. 

56 1ST 
AUDIO 

ER 
SOCKET 

Top View of No. 1200 Chassis Showing Tube Location 

"X"/"/.1.. SF&: 
CFAITE,(f,T..cp 

"z-/"/ L. SEC. 
CEAITE,(f ?A,�> 

I 
I 

��-���� L-----l._f I 
' I 

�/CE Ctl/L '-I 

Electrodynamic Speake1·s 
and Connections 

·z�h�.SFC.· 

313 

--i�����__:���t--:"Y'/'l.t. SEc. 
c.r. G,.,-p. ?JCAsE 

L _________ __j 

Revised Anclio Circuit 1:n N a. 1200 Chassis 
ahrml! Serial No. 1189197 

l!ll"l.t. 

Power Transformer Te�·minals 
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No. 400 CHASSIS-VOLTAGES AT SOCKETS-LINE VOLTAGE 115
VOLUME CONTROL AT MAXIMUM

Type
of

Tube

Position'
of j

Tube
Function Volts Volts

Control
Grid
"C"

Volts

Screen
Grid
Volts

Screen
Grid

Current
MA

Plate
Cathode Current

Volts MA

57
57

247
280

1

2
3

! 4

1st Det. 8 Osc.
2nd Det.

Audio
Rect.

2.4
2.3
2.3
4.8

235
45(2)

235

8
0

120
20'2'

245
.2

5.2

8
0 .7

26
16

Per Plate

(1) Can only be read with special adapter.
(2) Voltage as read with 600,000 ohm meter.
( 3 ) Not true reading. Actual voltage across 500 ohm resistor -17 volts.
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U. S. RADIO & TELEVISION CORP.
POWER SUPPLY CORD

tad BET.

6:evo

TUNING CONDENSER KNOB

PILOT UGHT

/7#z 4-4o/z
YezioAi

zrr

06C. CO/4

SLACK GROUND WIRE-\

BLUE ANT. WIRE

ANT. TRANS.

2500-4-

Zi7,94/6".'"O.e/IfEe
Electrodynamic Speaker and

Connections

age, 60evc: C.

4--z toss,

.13z.7ex A/.4,/ re-

BL ye

Cr
YELLOW

I.F. PRIMARY TRIMMER 600 K.C. OM TRIMMER

Location of Trimmers beneath Chassis

Power Transformer Lead Identification

315
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U. S. RADIO & TELEVISION CORP. 

CONTINUITY TEST CHART 
XO. 400 CHASSIS 

Remove all tubes and disconnect power cord .. Disconnect antenna and ground and turn Volume 
Control to maximum. Read from Reference Points to each Measuremen� Point until defect i:> 
isolated. 

REFERENCE POINT-CHASSIS 

-

I i 
I 

.)leasuremen t Correct Reading Incorrect Rradin� 

I ' Point (Ohms) (Ohms) Defrf't 

i 
l 
I 

Antenna 3 20,000 Open L-1 
(Vol. Control Ylaximum) 

I 
I 

I 1st Detector 4 0 Shorted C-1 
I Control Grid or Trimmer 

I 
Open Open L-2 

1st Detector 5000 Open Open R-2 

I 
Cathode 

1st Detector Open 255,000 Shorted C-3 I 
Screen Grid 0 Shorted C-13 

253,000 Shorted C-14 
250,500 Shorted C-15 

1st Detector Open 5031 Shorted C-3 
Plate 3034 Shorted C-14 

5:!4 Shorted C-15 

2nd Detector 3,000,000 31 Shorted C-!J 
Control Grid Open Open R-3 

2nd .Detector 0 Open Open Connection 
Cathode 

2nd Detector Open 0 Shorted C-8 
Screen Grid 

2nd Detector Open Vet·y Low Shorted C-10 
Plate 10,00(} Shorted C-12 

Audio 500,500 500,000 Shorted C-16 
Grid Open Open R-7 or R-!J 

Audio Open 30(}0 Shorted C-14 
Screen Grid 500 Shorted C-15 

Audio Open 3520 Shorted C-14 
Plate 1020 Shorted C-15 

Rectifier Open 500 Shorted C-14 
Filament 3000 Shorted C-15 

I 
Rectifier 875 375 Shorted C-16 

Plate Open Open Secondary 
or Power Trans. 

Coil Side 31 0 Shorted C-5 
of C-9 Open Open L-4 

I Negative Terminal of 500 Open Open R-9 
Filter Condenser 0 Shorted C-16 

I I 
! 
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�le-asurt"ment 
Point 

Stator C-2 

CONTINUITY TEST CHART 

REFERENCE P OINT-CHASSIS 
MOOEL 400 CHASSIS 

Correct R�adln:.:. 
I Ohms) 

Open 

Incorrect Reading 
I Ohms I 

REFERENCE POI:l\T-+B (RED SPEAKER LEAD) 

1 ;;t Detector 
Plate 

1st Detector 
Screen Grid 

1st Detector 
Cathode 

2nd Detector 
Plate 

2nd Detector 
Screen Grid 

Audio 
Plate 

Rectifier 
Filament 

Plate to Plate 
Rectifier 

Filament to Filament 
Rectifier 

Between Filament 
Contacts of Other Sockets 

Across AC Plug 

2nd Det. Plate to 
Audio Grid 

1st Det. Plate to 
Stator C-2 

2nd Det. Plate to 
Insulated Terminal 

On Back Panel 

Across Secondary T-2 
(Unsolder Voice Coil Lead) 

Across Voice Coil 
(Unsolder Voice Coil Lead) 

Across Volume Control 
( U n�olde1· Black Ground 

Lead) 

:34 I 
Open 

:1 

250,00(t I Open 

Open 

,----
1.5 

260,000 Open 

1,000,000 Open 

530 Open 

2500 Open 

MISCELLANEOUS 

750 Open 

Ver�· Low Open 

Verr Low Open 

17 Open 

Open 10,000 

Open 31 

10,000 Open 

.6 Open 

2.2 Open 

20,000 Open 

Deftct 

Shorted C-2 or 
Trimmer 

Open L-3 or L-5 
Shorted C-4 

Open R-8 

Shorted C-3 

Open R-4 or R-6 

Open R-5 

Open Primary T-2 

Open Speaker Field 

Open High Voltage 
Secondary 

Open 280 Fil. 
Winding 

Open Heater Winding 

Open Primary 
Power Transformer 

Shorted C-11 

Shorted C-6 or C-7 

Open R-4 

Open Sec. T-2 

Open Voice CQil 

Open R-1 
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NO. 500 CHASSIS-VOLTAGES AT SOCKETS 

LINE VOLTAGE 115-VOLUME CONTROL AT MAXIMUM 

ANALYZER PLUG IN SOCKET-TUBE IN ANALYZER SOCKET 

Type Position Control Screen Screen 

of of Function "A" "B" Grid 
Grid 

Grid Cathode 
Tube Tube Volts Volts "C" Volts Current Volts 

Volts MA ---

57 1 1st Det. & Osc. 2.15 245 4.3-5.9ll) 100 .6 4.3-5.9(1) 

58 2 I. F. 2.15 240 3.0 100 1.5 3.0 

57 3 2nd Det. 2.15 166 9.0 115<2> .1 9.0 

247 4 Audio 2.15 215 17.0<3) 240 8.0 

280 5 Rect. 4.6 

(1) Varies with frequency setting of dial approximately as shown. 
{2) Voltage all measured with 120,000 ohm meter. 
(3) Measured across 300 ohm section of voltage divider resistor. 

Grid Plate Test MA MA 
---

.95 2.0 

6.6 10.4 
.35 .45 

30. 48. 
30 

Per Plate 

tJ.fC/LL//TtJR CtJ/L 25 SERIES (N� 500 CUASSIS) 

WK/Tc 
7i 

YELLtJ;.I #/(. ¢') REO 
$z. --�- (P) � 

Wiring Diagram, Osc. and !.F. /Assembly 

Power Transformer Terminals 
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Measurement 
Point 

R. F. Screen Grid 

R F. Plate 

lst Detector 
Plate 

Oscillator Plate 

I. F. 
Plate 

2nd Detector Plate 

1st Audio Plate 

Power Stage Either Plate 
. 

+A Lead to + Fil. Contact 
of R. F., I. F., Osc., AVC, 

2nd Det., or Audio 

+A Lead to +Fil. 
Contact 1st Det. 

+A Lead to -A Lead 

-A Lead to -Fil. 
Contact 1st Det. 

-A Lead to -B Lead 

Plate to Plate Power Tubes 

Oscillator Plate to Grid 
(Tone Control at Min.) 

AVC 
Plate to Grid 

Across Voice Coil 
'(Unsolder Lead) 

Across Sec. T-2 
(Unsolder Lead) 

MODEL 69 
CONTINUITY TEST CHART 

REFERENCE POINT-+180 B (RED LEAD) 

I I Co;rect Rea1ing lnco:-rect Reading 
(Qbms) 

I 
(Qbms) 

I ;30,000 I Open 

I 2.;:; I Open 

48 Open 
0 

50,000 Open 

48 Open 
0 

I 
100,070 Open 

350 Open 

400 ! Open 

1\HSCELL ANEOUS 

Open 
.6 

5 Open 

Open 0 

.6 Op2n 

1,600 45,000 
1,650 

1,625 

800 Open 
0 

Open q 
·> 

610,000 0 
Open 

1.3 Open 

.14 Open 

I 

I 
Defect 

Open R-1 

Open L-3 

Open L-5 
Shorted C-6 

Open R-10 

Open L-7 
Shorted C-8 

Open R-4 or L-10 

Open Pti. T-1 

Open Pri. T-2 

Open R-6 

Open L-7 

Shorted C-10 

Open L-11 

Open R-19 A or R-19 B 
Open R-14, R-15, R-16, 

R-17 or R-18 
Open R-12 or R-13 

Open Pri. T-2 
Shorted C-16 

Shorted C-21 

Shorted C-19 
Open R-8 or R-9 

Open Voice Coil 

Open Sec. T-2 
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MODEL 69 

CONTINUITY CHART 
All tubes removed from sockets--Batteries disconnected- Volume Control at Maximum

Swit:::h in "On" position-Tone Control at Maximum. 

REFERENCE POINT-CHASSIS OR -A LEAD 

1\'leasurement I Correct Reading Incorrect Reading 
Point !Ohms) (Ohms) Defect 

. 

Antenna Post 30 Open Open L-1 

R. F. 510,00{1 0 Shorted C-1 or Trimmer 
Cont:ol Grid 6 Shorted C-4 

Open Open R-3, R-8 or L-2 

R. F. Open 100,00{) Shorted C-12 
Screen Grid 0 Shorted C-17 

R. F. Open 25,000 Shorted C-12 
Plate .)0,000 Shorted C-17 

1st Dete�tor 520,000 0 Shorted C-2 or Trimmer 
Control Grirl 6 Shorted C-5 

Open Open L-4, R-2, R-9 

Oscillator 500,000 ') ---u Shcrte<l C-20 
Control Gri<l 2 Shorted C-3 or Trimmer 

Open Open L-12 or R-11 

Oscillator Open 100,000 Shorted C-17 
Plate 

I. F. 510.000 360,000 Shorte::l C-19 
Control Grid Open Open L-6, R-3 or R-8 

2nd Detector 200,000 23 Shorted -c-9 
Control Gri::l 

2nd Detector Open 0 Shorted C-11 
Plate 70 Shorted C-13 

150,000 Shorted C-12 
.)50,000 Shorted C-14 

1st Audio Control Grid 
(Vol. Control at Min.) 

25,000 0 Shorted C-15 

1st Audio Plate Open 50,350 Shorted C-17 

Power Stage 1,375 Open Open Sec. T-1 
Control Grds 45,000 Open R-19 

A V C  310,000 Open Open R-8 
Control Grid 150,000 Shorted C-19 

365,COO Open R-14 

AVC Plate 320,000 Open Open R-9 
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S.W. CONVERTER. 

DESt:RIPTION 

The No. 300 Cha;;sis is an A. C. operated Short Wave 
Converte1• utilizing the Super-Heterodyne principle and 
when used in conjunction with any standard broadcast band 
receiver permits the reception of stations transmitting on 
frequencies ranging from 550 K.C. to 20,000 K.C. This 
chassis is used in U. S. Radio Table Models 12A and 12AX 
Shor·t Wave Converters and Console Models 712A and 
712.1\.X Combination Short Wave and Broadcast Band Re-
ceivers. 

· 

The chassis is self-powered and is designed to operate 
satisfactor·ily on a power supply of from 105 to 125 volts 
and from 50 to 60 cycles alternating current. The No. 300X 
Chassis is designed for 25 cycle, 115 volt operation. The 
tube sequence (top view) is shown in Fig. 2. 

The broadcast receiver used in connection with the con
verter is tuned for the best performance to a frequency 
of 1000 K.C. Unless pwper precaution were taken in the 
design of the converter troublesome interference would be 
introduced if it so happened a station broadcasting on 1000 
I<.C. was within the receiving range of the receiver. In 
the No. 300 Chassis this possibility is very effectively over
come by incorporating in the antenna circuit of the antenna 
tt·ansformer a parallel combination of inductance and ca
pacity. The values of these parts are, as can be seen by 
referring to Fig. 1, 84.5 microhenries and 300 Mmf. respec
tively. This parallel impedance constitutes the frequency 
filter and offers maximum opposition to the undesirable 
1000 K.C. frequency without, however, preventing the pas
sage of currents of other frequencies and for which the 
tuning range of the converter is designed. 

The capacity of coils frequently causes peculiar and un
desirable effects in radio circuits caused by the capacities 
of those parts of a coil which are not connected in the cir
cuit. Referring to the schematic wiring diagram it will be 
noted the unused sections of the secondary of the antenna 
transformer are short circuited by the band selector switch 
as the frequency tuning range is increased. The effect of 

"dead ends" in a coil, especially at the higher frequencies, 
is to produce undesirable effects and to produce energy 
loss and considerably effect the frequency of resonance of 
the circuit, because the unused turns are in the magnetic 
field of the used. portion of the coil and are closed by the 
inherent distributed capacity. Due to the close coupling, if 
the resonant frequency of this circuit is near that of the 
first it will greatly affect the resonant frequency of the first 
circuit. This undesirable effect is counteracted by short 
circuiting the unused portions of the. coil, increasing the 
impedance of this circuit and causing very little current to 
flow, thus preventing the possibility of the circuit from 
responding to two frequencies. 

The output from the plate of the 1st detector of the con
verter is fed through a .0005 coupling condenser to the 
antenna post of the broadcast receiver by means of a 
shielded cable with the shield grounded. The capacity re
actance b�tween the antenna lead and the grounded shield 
is of the order of a few hundred ohms and would, were not 
proper provisions taken in the design, seriously affect the 
sensitivity. This effect is satisfactorily overcome by choos
ing an inductance coil of suitable value and connecting it 
in parallel to the inherent capacity reactance of the shielded 
cable. This coil is the 250 microhenry choke shown in the 
schematic wiring diagram and it greatly increases the im
pedance between the antenna lead and the ground, thus 
preventing any loss in sensitivity. 

The Band Selector Switch permits the selection of any 
of the three bands. The tuning knob has letters upon its 
face designating the three bands. The frequency band cov
ered by the tuning condenser with the switch in the "L" 
position is 1.5 M.C. to 3.75 M.C; in thn "M · position. 3.58 M.C. 
to 9.10 M.C; and from 8.40 M.C. to 20 M.C. with the switch 
at the "H" position. This switch is of excellent design and 
under normal conditions of service n:> inherent trouble 
should develop in its function. 

The Antenna and A. C. Rotor Switch serves a dual pur
pose. It turns the power on to the converter and connects 
the antenna to the converter when turned clockwise. When 

NO 300 SERIES CHASSIS 

turned counte1·clockwise the power supply to the converter 
is disconnected and the antenna connected to the broadcast 
receiver. 

The broadcast •·eceiver is turned on and off by its own 
On-Off switch in the normal manner. 

The volume and tcne of the short wave signals are con
trolled by the volume and tone controls on the broadcast 
receiver. 

NOTE: In No. 300 Chassis below Serial No. 1155363 
there is incorporated in the circuit of the oscillator and the 
"M" range of the band selector switch a variable padding 
condenser in addition to a fixed condenser of 1100 Mmf. 
The fixed condenser was subsequently changed to one hav
ing a capacity of 1130 Mmf. as shown in the schematic 
wiring diagram, thus making the use of a variable paddin� 
condenser unnecessary. The location of this condenser is 
shown at the point "M" of Fig. 2, and aligning instructions 
are given in the alignment paragraph in this manual. 

DETECTOR 

The 1st detector stage consists of a 224 type tube func
tioning as a grid-condenser-and-leak detector. The 224 
type tube, due to it:- inherently low input capacity, is used 
in this stag-e in preference to other tubes which would, du:! 
to thei1· high input resistance, cs one component of the im
pedance of the input circuit, seriously affect the selectivity. 

OSCILLATOR 
The oscillator is of the tuned grid tyfJe and has combined 

inductive and capacity coupling. The oscillator pick-up coil 
which is inductively coupled to the oscillator coil is con
nected in the cathode circuit of the 1st detector. The signal 
g-enemted b�· the oscillator is 1000 K.C. in frequency above 
the frequenc�· to which the lst detectnr is tuned. The drop 
across the 250.000 ol'm •·esistor in th� oscillator brought 
about b�r the D.\. compon�r.t of the oscillatory current 
<'�tabli�hc:- the bias ,·olt�ge. 

POWER UNIT 
The power system consists of the conventional, power 

transformer, full wave rectifier, filter choke and filter con
densers. The filter condensers are of the dry electrolytic 
type having a capacity of 2 Mfd. each and rated at 450 
vo lts. The high potential side of the system is connected 
to the l:l,OOO ohm and 100,000 ohm carbon resistors supply
ing plate voltage to the oscillator and 1st detector tubes 
respectively. 

ALIGNMENT 
The excellent performance of which the No. 300 Chassis 

is capable depends to a large degree on the c<J"rrect align
ment of the antenna and oscillator trimmer located on their 
respective sections of the two-gang tuning condenser and 
the oscillator padding condenser. The actual mechanics of 
the alignment procedure is, with the exception of the fre
quency range involved, identically the same as in those 
Super-Heterodyne chassis designed for the regular broad
cast band. 

The signal g:merator or test oscillator must be one de
signed to cover a frequency range of from 1500 K.C. to 
20,000 K.C. or 1.5 megacycles to 20 megacycles, and accu
rately calibrated to obviate any possibility of misalignment 
that might otherwise arise. It is quite likely a few of the 
well-known and reputable manufacturers of service test 
equipment will in the near future, due to the exceptional 
popularity and general trend of the public towards short 
wave receivers, have oscillators for this purpose available 
to the radio trade as the demand becomes more acute. 

The adjustable trimmers are accurately aligned at the 
factory with accuni.tely calibrated signal generators and 
output meters and the receivers should not as a general 
rule require alignment unless mishandled or tampered with. 
If realignment is found necessary the chassis should be 
removed from the cabinet. The complete aligning proced
ure and location of the different condensers is as follows: 



STRTION SELECTOR KNOB

OSC

TRANS.

DET.

TRANS.

POWER

TRANSFORMER

SHIELDED LEAD

PILOT LIGHT

FILTER

CHOKE

ANTENNA P0S1 GROUND POST
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ALIGNING OSCILLATOR TRIMMER - The cha8sis 
must be connected to a broadcast receiver in the usual man
ner with the ground wire connected but the antenna lead 
disconnected. The signal generator placed in operation and 
coupled with a wire to the antenna post on the converter. 
The signal generator must be grounded and adjusted to 
20,000 K.C. 

Then turn the tuning condenser rotor until the dial 
pointer is at exactly 100 with the rotor plates completely 
out of mesh, indicating minimum capacity. If the dial does 
not correspond to a reading of 100 with the plates out of 
mesh the set screws that secure the drive to the tuning 
condenser shaft should be loosened and the dial shifted 
until the pointer is at exactly 100 on the dial scale. 

The band selector switch should be turned to the "H" 
position and the oscillator trimmer screw turned. up or 
down until maximum deflection on the output indicating 
meter is obtained. It will be noted two peaks can be ob
tained and the correct one is with the trimmer screw 
farthest ovt. 

ALIGNING ANTENNA TRIMMER-The position of the 
band selector switch should be retained as iu the case above 
with the signal generator adjusted to 20,000 K.C. and the 
tuning condenser rotor turned until the pointer is at 10 on 
the dial scale. The adjusting screw of this trimmer is then 
turned up or down until maximum deflection on the output 
meter is obtained. 

ALIGNING OSCILLATOR PADDING CONDENSER

The band selector switch must be turned to the "L" position 
and the signal generator adjusted to 1500 K.C. The adjust
ing screw for this condenser is located to the right outer 
edge of the subpanel as indicated by "L" in Fig. 2, and it 
should be turned up or down until maximum output is 
obtained. 

NO. 300 CHASSIS-VOLTAGES AT SOCKETS-LINE VOLTAGE 

BAND SELECTOR SWITCH ON "L"-TUNING DIAL AT "0" 

Type of Position of Function "A" Volts "B" Volts 
Control Grid 

Tube Tube "C" Volts 

224 1 1st Det. 2.45 50. 4. 
227 2 Osc. 2.45 135. 28. (*) 
280 3 Rect. 5. 

I 

*Measured across 250.000 ohm oscillator hias 1·esistor. 

POWER SUPPt Y 

CORD 

TO 
BROADCAST RECEIVER 

lt:i 

Plate MA 
Grid Test 

MA 

1. -

5.5 5.9 
2.8 

Per Plate 

ON-OFF SWITCH KNIIB 

0 
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U. S. RADIO & TELEVISION CORP.
No. 507 CHASSIS-VOLTAGES AT SOCKETS-LINE VOLTAGE 115

VOLUME CONTROL AT MAXIMUM

Type
of

Tube

57
58
57

247
280

Position
of

Tube

1

2
3

4
5

Function

1st Det. & Osc.
I. F.

2nd Det.
Audio
Rect.

"A"
Volts

2.3
2.3
2.3
2.3
4.7

"B"
Volts

Control
Grid
"C"

Volts

Screen
Grid
Volts

Screen
Grid

Current
MA

Cathode
Volts

Plate
Current

MA

125
230

40(2)

210

5.0
7.0
0
1.513'

120
120
24'2'

225

-")
1.0

.2
5.2

12.0
10.0
17.0

11)

4.2
.7

25.0
22

Per Plate

(1) Can only be read with special adapter.
(2) Voltage as read with 600,000 ohm meter.
(3) Not true reading. Actual voltage across 500 ohm resistor -17 volts.

6Rio CAP

GREEN

TRANS.F.

57 I S

DET.10SC.

57 2"° DET. 247 AUDIO

327

280 RECT.

ATTACHMENT
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Top View of Chassis Showing Tube Locationv------\
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WELLS-GARDNER & CO.

No. 05A Series

5 Tube A.C. - D.C.

Superheterodyne Receiver

/sr per osc. /A- 2 NA OCT
77 78 77

,--

V
2,000

WVWVY
2: 4000

.5W/ TO/

0

e 3
250, 000

^MAN, -
en .05 c#

/4000-300 .e4
vvvvvvs.

RECT. 43 77' 7B 77

-112,000 R2.1
vN/VvV

YELLOW 1* 11'1
ts.

CI *No'
ti 1515-16-\--

CHOKE la,
ACk r

Tti

ourPur
st9

O/ Cg

ZS CA
MNO

ALZ RES/STOR -AW-1.4. IN OHMS.
ALCOHOL-N.5ER VALUES /N
M/CRORARADS. UNLESS OTHER-
IWSE /NOICATED
ALL CONDENSERS WITH

ASTER/SKS 6K9 /Al -BLOCK
ALL CROVND -SYMBOLS

(1) REFER TO CHAS5/5
G-R0e/ND.

2//
1AIVVV.
60,000

O

Schematic Circuit Diagram

C/6

ELECT

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

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.

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(3) .14 5.6 58(2) 82 5.0(3> .11

43 Output 24. 95 1/0 18.0(41' 22.0 23.0 80 90 15.0(4) 17.0
74.0
Total25Z5 Rect. 24.

110/(5)
155(

84:0
Total 23.0

5.01 (3)
6.01

Cathode to Ground.
With 1,000,000 ohm meter -reading will be lower with lower resistance meter.
Cathode to ground -read with 100,000 ohm meter.
Read across filter choke.
Readings from plate to two cathodes with 250,000 ohm meter
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WELLS-GARDNER & CO.

No. 022 Series
12 Tube Superheterodyne

58

o C.

- T.05.2 -""'
200 V
C4 .054, CS 05.2.

1109
zoo v. 4009

Nt/V W
192 390.4.

RIO
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et .09

.05.1 it 4004.
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CON riot.

20 501000.A 58

36
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B 13X03
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..1=11;71. -demi v.
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11 R4 1000t 0.A.

.01.F 200V

001
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.11-1
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r
25511
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- 500W
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AAR/V
100,000-.-

T04"RZ3 4

r

wrs
EL (CM.

E:

4. FIELD

se
Az,

00.. 50..

RLi2n-1-

.5000.4. FIELD

051.

7p 505V.
C20

400 V.
5'

is

a, S 50000

Rio

NOTE:- FATE!? CHOKE .:CANLO FILTER CONDENSER C1/
C 7 1501 USED ONCRASSIS 17ERORE SERIEL AG /7711/

J.2" csarE :rwawle USED REPLACES cavvr-criati
CONDENSER elf HOT USED ON CNASSIS BEFORE SERIAL No. L.77.761

2:55 150,0004.1

CONT20
TONE

OUTPUT

0,0 Cot

:060020.60US 11 0_0_() 0 Q941014

.46

SPEAKER

Schematic Circuit Diagram

N1/4

o`4®

%.,
1.,

O 't
3.k `gym0k ,5

0 0

0 0

S

1

k

Voltages at Sockets
LINE VOLTAGE 115 -ANTENNA SHORTED TO
GROUND -NOISE SUPPRESSOR AT MAXIMUM

CLOCKWISE POSITION

Toye

Tube
Function

Across
Filament
or Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate

M. A.

58 R.F. 2.4 242 90 4(1) 4

58 1st Det. 2.4 250 86 711) 2

56 Osc. 2.4 24

90

0

4(1)

3

0

8

4

5.7

0

58 1st I.F. (2) 2.4 252

58 2nd I.F.(2) 2.4 254 91

56 2nd Det. 2.4 0

57 1st Audio 2.4 65 55 4(3) .4

57 NoiseSup. 2.4 55 20 3(1) 0

56 2nd Audio 2.4 255 14(4) 3.3

46 Power 2.4 260 260 34 23

82 Rectifier 2.4 880 vo is plate to plate 53
per plate

(I) Read from cathode to ground.
(2) If I.F. readingsu are made with .a cord and plug, ground the

control grid through a condenser to prevent oscillation and
motor boating.

(3) Read across 30 ohm section of voltage divider.
(4) Read across 30 ohm and 100 ohm section of voltage divider.
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WELLS-GARDNER & CO.

No. 052 Series
2 y4.4/4- CONO2N.WR

isrperga5C.
57

C/!

CI

//,'
/,' 35 0 .00 00 1001 0

0.

(*.A R-3 2-4
°6- 430,017.9J1 44e000,1-

=1

24,0 oer

.oemA..of

C-6

- 43
R-2 C

7000.n_

/6,4:7414.' -,300 -ca
M.A.A.AAA.Wv1

1/4§

O

C-7

I

Resisrite RN Oar IN AFTER
SES/AL Ni /00,900 (40PROXINA127.0

1!
A. C

8,4f I C -/I
80

IV/CS
I I I

C -/2 18arf

psctat A-vez.o mins./
HerMe0

R- 9

.0/ ,urf C-/0

ANT. !Weer WA PT
AD. CW,O.

ANr. Warr!
BLACK

/,fr Der
% OSC.

OSC. s00,CC
re/MMER

21,20AocAsr
shfopr- WAY!. SW/TCN

Schematic Circuit Diagram

Si71770N ON Off SW/ rCN
Set !CM? PVC UM! CON rgOZ

SAVA 41",
GOLF

2"Der
Top View of Chassis

Twenty -Five Cycle Receivers
The twenty-five cycle receiver differs from the sixty -cycle

receiver only in the fact that a different power transformer
is used. The correct power transformer is shown in the
parts list.

The twenty-five cycle chassis can be operated satisfac-
torily from a sixty -cycle power supply. However, the re-
verse is not true, the sixty -cycle receiver cannot be oper-
ated from a twenty-five cycle power supply.

Voltages at Sockets
LINE VOLTAGE 115 - VOLUME CONTROL AT

MAXIMUM - ANT. SHORTED TO GND.

Type
of

Tube
Function

Across
Fila.

ment or
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

'57 1st Det. 2.15 225 90 4 .5

'35 I.F. 2.15 230 90 3.2(') 6.2

'57 2nd Det. 2.15 170 90 4.3 .2

'47 Audio 2.15 225 240 14(2) 23.

'80 Rect. 4.75 620 volts plate to plate 20.
per plate

DIf read with cord and plug ground the control grid.
2) Computed figure-cannot be accurately read with ordinary voltmeter.

Voltage consists of drop across 1 megohm resistor, R 11.

Oscillation and Whistle
Should the set oscillate on being connected up. it may be

due to tubes whose characteristics vary considerably from
the standard. In case of oscillation, therefore, change the
two 57's around and try out some new tubes.

See if the receiver is properly grounded and if it is, try
out a new ground. Investigate the line voltage to see if .it
is excessively high.

The tube shields must all be. on and the control grid leads
to the top grid connection tubes firmly in place. Otherwise
oscillation may result.
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WELLS-GARDNER & CO.
No. 092 Series

oh 4,,f

'`3 C5 .1176'

O

2.1-0.000,, 4%6

Re R /NED-WW
-VVVY

Ri 2 Alfa
Vr

FORAI

050.

:4 civoet-
110000
OLOU
'4'aime

C// .25Aor
1[1-

4,

r M.

Rs SO, 000n
'.. 5N/ (40(.0

AV/Pf
1.

7)

CY
Or

k1
'ci

/iAria cg .005,44,000K .2N04)40

0 isJO

0

_L4

C/2
.00025,1-

s9...01.01.019Q00.)
-I DOOOITOM

JO

a 4 CNOKEa
Ot/te,v,

'JO

ro
RED

4-0 1" S' 0eq Br -41 -7j C-
POWEQ POWER

Ris /2000,E
'N.A.AAAA

ACC CONDENSERS IV/Th, POZTARES
NOT INDICATED ARE zee)

..Pea,,11-15,VO(0 CAN 4150 OE
V5(17

Ar
.O PAR
C. PIVR

VOLTS
,ozrs
VOLTS

2 ro4 VOLT -5
ao, vocrs

- /3v2 vocrs
(oae /801,64750A

R/6

SPEAKER0 7-ERNI/NALS

r0.7'Q)00.9_0 0000

swirch, /Th

/ST ZICT

c4.4.sse
OUTPUT

84rreer
CABLE \1/4

_S -.61E -44E4-.43

,J4Ch-

2.4/47 OCT / sr .4(10/0

.9- AC/I- Re-eN
Be'

4.11k(8477;MYO -0+

6- 4JvBATTEQY-0+-0

3-45v 84rrefY
0- 0 -0+

DR/1/ER 37

84.4at-
Qe47

:4847-7-Cer-

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

Type
of

Tube

'34

'34

FunctionPH,
Ann SS

meet

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

Normal
Plate
MA

R.F. 2.0 125 65 2.8R(}1

7.5(1)

2.3

1st Det. 2.0 130 65 1.4

'30 Osc. 2.0 67 4-15(2} 1.6-4(2)

'34 I.F. "2.0 120 65 2.38(1)

0

2.4

0'30 2nd Det. 2.0 0

'30 1st Audio 2.0 85 7.5(1) .5

'30 Driver 2.0 125 7.5(1) 4.0

'30 Output 2.0 130 10. 1.1

11 Comm ted figure -cannot he read wit t ordinary voltmeter because of
high resistance in this circuit. See article "Voltages" fur further
information.

(2) Subject to variation with dial setting.

Tube Arrangement and Battery Connections
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WELLS-GARDNER & CO.

No. 20 Series
10 Tube Super - Heterodyne Receivers

1400.
C

254000 4 0-1

110 V A.C,
901.

FOQM 325-,1

R.F. '35 !UDE"( '35 lirlE '35 2,371.8 '35 Vto DIET '27

o mi5

c>
`-1.-11.

160 V.
C. 0

3
0

500.
C -J

O

0O
O0

VVVVY"
00,0000. 04

35

SPEAKERO

RECT. '80

05C.

L5003.45004 05004 3004 364 100.4
1.15 17-16 0-11 R-10 0-19 0-30

7
25..E 300 V C.2 .10...1 160V. C 4

r

L
.50,...1160 0.11-n--

26.'01,11X COO C-18

11.0 450a

an
8.4- 450V. 400

C-17 C-147
&AF 450 V T

C.15

a

.10...77 1400 C -CA

VOW I I7
2 11200111.1 13-9

I

7 It
500 V.

C77

25.0NLY 1.0nF400V C-19

C 0

Schematic Circuit Diagram

LINE

Voltages at Sockets
ATVOLTAGE 115 -VOLUME CONTROL

MAXIMUM -SECOND DETECTOR TUBE
REMOVED FROM SOCKET

`Typo

Tube
Function

Across
Pita

meat
Plate

Cathode.

ScreentoPlateGrid

Cathode

Normal

MA

'35 R.F. 2.2 180 92 3(1) 62

2.2'35 1st. Det. 2.2 178 85 10(1)

'27 Oscil. 2.2 94 6(2)

3(1)

4.0(2)

'35 1st. I.F. 2.2 180 92 6.0

'35 2nd. I.F. 2.2 260(5) 90 6 5.5

'27 1st. Audio 2.2 105 5(3' 42

'47 2nd. Audio 2.2 245 260 17(4) 31.

'80 Rect. 4.8 725 volts plate to plate 66
per plate

1)Read from cathode to ground.
(2)Subject to variation with dial setting.
(3)Read across 38 ohm section of voltage divider resistor.
(4)Read across 38 and 10.0 ohm sections of voltage divider.
(5)Changes to 178 volts in latest models.
NOTE :-All readings, except heater, for second detector tube are zero.
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WELLS-GARDNER & CO. 

MODEL 20 

Data on Earlier Models in This Series 

The foregoing service manual describes the chassis of this 
series as it is manufactured at the present time. However, 
when the model was first brought out i·t was slightly differ
ent mechar .cally and electrically than the present model. 

In this supplement, the changes of importance from a 
servicing standpoint from the first models to the present 
are discussed. This section should be gone over carefully 
by the service technician, as it is of importance both in 
servicing the set and when ordering replacement parts. The 
changes described were not all made at the same. time. 
Investigation of the chassis will show which of the changes 
are incorporated. One way of eliminating error in replacing 
parts i·s to return the oldr part when ordering a new one. 

Key Numbers 
In Fig. 3 is shown the schematic circuit diagram of the 

original model. In the changes as described below, refer
ence will be made both to this diagram and to the sche
matic circuit diagram of the present model Fig. 1. Note 
that the key numbers of the resistors and condensers in 
Figs. 1 and 3 do not coincide. 

lnterstage Tr.ansformer 
The interstage R.F. transformer of the original sets con

tained a 250,000 ohm isolating resistor shown in Fig. 3 as 
R3 This is replaced by the present typ<' of int<'rstag<' 
R. F. transformer with no resistor: 

.2 S 1/. DIAL LIGNr 

® 

Isolating Resistors 
Isolating resistor R3, as shown in Fig. 3 is omitted and 

isolating resistor R4, 250,000 ohins, is changed in the later 
models to 500,000 ohms. 

Tone Control and On-Off Switch 
The early models in this series used a. combination tone 

control and On-Off switch. In the later models these units 
are separate. 

I.F. Transformer Assemblies 
Til£ old I.F. assemblies were in square cans and the con

denser adjusting screws were reached from the top of the 
chassis.. The new assemblies as use9 on the present models 
are in round cans and the adjusting screws are reached from 
the bottom of the chassis through holes in the sub-panel. 

Oscillator Assembly 
The oscillator assembly as used in the early models had 

the 600 K.C. tracking condenser in the same can as the 
balance of the assembly. In the new assembly as used in 
the present models, the 600 K.C. trimmer is mounted sepa
rately under the sub-panel. The adjusting screw for this 
condenser is reached from the top of the chassis. Tt is just 
in hack of and to the side of the oscillator coil can. 

C.l/ <1-.IIJY. 

'"'""''"· 

Schematic Circuit Diagram of Early Model 
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II

T
O

N
E

 C
O

N
T

R
O

L 
-

R
. F

A
N

G
R

.D
.

I S
T

. O
E

 T
.

I. 
F

O
S

C
.

Q
U

IE
T

 -
P

O
W

E
R

P
K

IO
N

O
. J

A
C

 K
S

W
IT

C
H

O
N

IT
C

H
FN

O
K

O
 -

V
O

T
O

 O
F

F
 -

O
N

S
W

IT
C

H
 O

N
S

ID
E

 O
F

N
C

A
B

IN
E

T

T
O

 L
iC

.N
T

S
O

C
K

E
T

OFFICIAL RADIO SERVICE MANUAL 335 

WELLS-GARDNER & CO. 

SERIES 40-40 A 

cr 

� 
u 
w 
..J 
w' 
"' 

z 
0 

� 
t;; 

..J 
0 
II: 
... 
z 
0 
v 

... 
:If 
:0 
..J 

g 
0 
0 
< It: 

Condenser Alignment 

� 
.. 

;; 
c. 
"' 

foo 

"' 
"' 
"' 
• 

.c 
u 

A thorough check of the receiver should be made before 
any attempt is made to re-align any circuits. Examine the 
antenna and ground connections. Test all the tubes and 
check all voltages to determine if the failure of the re
ceiver to operate properly is not due to some fault other 
than misalignment. A superheterodyne receiver must be 
accurately aligned to be selective and sensitive. This re
ceiver has been accurately aligned at the factory, and due 
to the mechanical design of the gang and adjustable con
densers, will not lose its alignment unless damaged by 
abuse or accident. 

A modulated test oscillator and an output meter MUST 
be used when aligning this receiver to insure accurate 
alignment. It is important that the oscillator deliver a 
signal at exactly 175 K.C. in addition to frequencies in the 
broadcast band. 

The adjustable condensers which tune the primaries and 
secondaries of the I.F. transformers are adjusted by in
serting a screw driver through the holes in the chassis 
base directly below the I.F. transformer assembfies. 

A trimmer condenser is mounted over each section in the 
gang and is adjusted bv turning the screw located under 
the hole in the top of the gang shield. 

The oscillator 600 K.C. tracking condenser is on the 
back of the chassis near the "QUIET-POWER" switch. 

Make each adjustment in the order given below or the 
receiver may be thrown further out of alignment and it 
will then be a difficult task to align it properly. 

The receiver and test oscillator must be well grounded 
and the output kept within the range of the output meter 
at all times. 

All shields must be in place when making the adjust

ments. 

Voltages at Sockets 
The voltages shown in the chart were taken with a 

1,000 ohm per volt voltmeter; voltage measurements 
taken with a voltmeter having a different resistance 
will, of course, differ from those shown. 

Turn the volume control all the way on, connect the 
antenna and ground leads together and turn the gang 
condenser plates all the way out. Cheek the line voltage . 

LINE VOLTAGE 

Tube Circuit 90 tOO 110 120 130 
v. v . v. v. v. -- -- -- --

R. F. Screen-Grid 70 78 85 92 100 
'35 Plate 143 159 175 191 207 -- -- -- -- --
1st Det. Screen-Grid 70 78 85 92 tOO 
'35 Plate 143 159 175 19 t 207 -- -- -- --
I. F. Screen-Grid 70 78 85 92 100 
'35 Plate 143 159 175 191 207 -- -- -- --
Oscillator 
'27 Plate 70 78 85 92 100 -- -- -- --
2nd Det. Screen-Grid 66 73 80 87 94 
'24 Plate 127 134 141 148 155 -- -- -- -- --
A. V. C. Grid 14 15.5 17 18.5 20 
'24 Screen-Grid 24 26 28 30 32 -- -- -- -- --
Audio Accelerating-Grid 199 221 244 267 289 
'47 Plate 171 190 210 230 250 -- -- -- --
Rectifier Current 67 75 82 89 96 

. (both plates) M.'\ MA MA MA MA 
'80 Plate to Plate Volt. 512 569 625 682 739 

INTERMEDIATE CIRCU ITS.-Tune the test oscillator 
to exactly 175 K.C., and connect its output to the grid of 
the first detector tube after removing the clip on the tip 
of the tube. Connect the output meter across the second
ary of the speaker coupling transformer and then adjust 
all four condensers which tune the intermediate transform
ers, for the greatest deflection on the output meter. Check 
the settings of all four condensers to make certain the 
maximum output has been obtained. 

When the above instructions have been followed remove 
the test oscillator coupling and replace the grid clip on the 
tip of the first detector tube. 

GANG CONDENSERS.-Tum the gang condenser 
plates all the way in and see that the dial pointer is on 
the first dial division point below 550 K.C. 

Tune the test oscillator to 1,400 K.C., turn the dial to 
read 1,400 K.C., and then adjust each gang condenser 
trimmer for maximum output. 

OSC ILLATOR.-Tune the test oscillator to 600 K.C., 
and tune the receiver to the signal. Disconnect the output 
meter and then rotate the adjusting screw on the oscil
lator 600 K.C. tracking condenser. Rock the gang con
denser back and forth across the signal at the same time 
and listen closely until the maximum volume is obtained: 
The tracking condenser is then properly adjusted and 
remains fixed thereafter. 

The gang condenser trimmers only must then be ad
justed again at 1,400 K.C. for maximum output. 

The receiver should be accurately aligned if the above 
instructions have been followed and no further adjust
ments need be made. 
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SERIES 50 
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TURN THE VOLUME CONTROL ALL THE WAY 

ON, CONNECT THE ANTENNA AND GROUND 

LEADS TOGETHER AND TURN THE GANG CON

DENSER PLATES ALL THE WAY OUT. CHECK 

THE LINE VOLTAGE. 

LINE VOLTAGE 
CIRCUIT 

90 v. 100 V. 110 v. 

Screen-Grid ... 70 78 85 
Plate. 192 213 234 

Det.-M odulator. Screen-Grid ... • 0 .  0 • • • • •  70 78 85 
'24 .. 

I. F 
'35 .. 

2nd Detector. 
'24. 

Aud io. 
'47. 

A. V.C.. 
'24. 

Rectifier. 
'80 . .  

Plate. 

Screen-Grid .. . . . . . . . . . 
Plate. . . . . . . . . 

Screen-Grid. 
Plate . 

• • • • • • • • • • • • • • •  0 .  

. . . . . . . . . . . . . . . . . . . . . . .  

Accelerating Grid. . . . . . . .. . . . . . . . . . . . . . . . 
Plate. 

Grid 
Screen-Grid. 

Plate to Plate. 

. . . ... . . . . . .. . . . . . . . . . 

. . . . . . . . . . . . . . . . . 

Current (both plates) . 

192 213 

70 78 
192 213 

70 78 
154 171 

199 221 
181 200 

12.3 13.7 
34.5 38.5 

308 342 
52.3 MA 58.1 MA 

The. voltages shown are measured to the cathode of the 

heater type tubes and to filarne11t of the '47 Pentode. 

234 

85 
234 

85 
187 

244 
220 

15. I 
42 

376 
64 MA 

I liM. 
�II 

120 v. 

92 
256 

92 
256 

92 
256 

92 
204 

267 
240 

16.5 
46 

410 
69.7 MA 

130 v. 

100 
277 

100 
277 

100 
277 

100 
221 

289 
260 

17.8 
so 

445 
75.5 MA 
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RSERIES 50 

R l-25,000 ohm resistor 
and R3-27,000 ohm re
sistor f o r m e r  I y w e r e  

9,000 ohms and 12,500 
ohms respectively. The 
latter values apply for 
all sets having Cand
ohm units; the former 
values for all sets ha v
iug v itr eous e nam e l  
units. 
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Voltages. at Sockets 
LINE VOLTAGE 115-ANTENNA LEAD SHORTED TO GROUND-VOLUME CONTROL AT MAXIMUM 

For early Models with 2·section vitreous enamel 
resistor. 

For later Models with 4-section armoured wire
wound resistor. 

r�ye 
'rube 

Function 

'58 

'57 1st Det. 

'58 I.F.!2l 

'57 A.V.C. 

'57 2nd Det. 

Acro.u 
Filament 
01 Heater 

2.4 

2.4 

2.4 

2.4 

2.4 

Plate 
to 

Cathode 

282 

270 

SC1·un 
to 

Cathode 

107 

100 

282 107 

90 40 

GTid 
to 

Cathode 

5 

9.5 

6 

)l{onnal 
Plate 

M.A. 

8. 

.4 

8. 

0 

.15 

Plate 
to 

Cathode 

258 

250 

258 

103 

190 

Screen 
to 

Cathode 

106 

1(}3 

106 

45 

101 

GTid 
to 

Cathode 

2.8(1) 

5 

2.80> 

10 

6 

:NoTmal 
Plate 

M.A. 

8.0 

.4 

8.0 

0 

.15 207 98 

I - 1-- 1 - -1--1 
'47 Audio 2.4 

'80 Rect. 4.8 

(I) Read Across R -14. 

262 280 24!3) 31 242 260 17!3) 30 

30 34 
per plate per plate 

(2) If I.F. readings are made with a cord and plug, ground the control grid through a condenser to prevent oscillation. 

(3) Read Across R12 and R14. 

Twenty-five Cycle Receivers 
The twenty-five cyde receiver differs from the sixty 

cycle receiver only in the fact that a different power trans
former and an additional filter condenser are used. Also, 
a slight change is made in the power unit w'iring In 
the twenty-five cycle set, condenser C-17, the dry electro
lytic unit is put in parallel with condenser C-14. An 
8.0 mfd. wet electrolytic condenser is put in place of con
denser C-17. 

The twenty-five cycle chassis can be operated satis
factorily from a sixty cycle power supply. However, the 
reverse is not true, that is the sixty cycle chassis cannot 
he operated from a twenty-five cycle power supply. 

A 110-220 volt 40-60 cycle power transformer is also 
available for this model. 

Excessive Hum 
Defective tubes arc very often the cause of excessive 

hum. Try out a,.complete new set of tubes and note any differ
ence. The huni may be due to external pick-up. Disconnect 
the antenna and ground and see if the hum disappears. 

Open filter condensers can cause excessive hum. In
spect these condensers an_d the leads to them. Other causes 
of excessive hum are, unequal rectifier plate currents, de
fects in grid circuits and defective power transformer. 

If Microphonic hum or howl is encountered, switch the 
tubes of the same type around in the sockets and try out 
some new ones. 
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WELLS-GARDNER & CO.

Models No 92-93

'32

RATE
CHOKE

= 0.6.f

0
-3

VOLIAL CONTROL SVirral
TUNING CONTROL

Lp

6#et4

YiLL°14

278 -
Top View of Chassi.

ON Off ..17//7C1/

2.412 0.1n

4 4- S- ;C.

%ItI111111111'

FILAMENT COMM

'32

.01,40 =

700

pxwevr mar

WVVVV't
/000 /000.n.

33

O 0 0
*675 * /3S

TURN THE VOLUME CONTROL ALL THE WAN
ON, CONNECT THE ANTENNA AND GROUND
DENSER PLATES ALL THE WAY OUT. CHECK
BATTERY VOLTAGES.

1

TUBE CIRCUIT

R.F. '32
Filament
Screen Grid ______

Plate
Control Grid

VOLTAGE

2.
65.

127.
1.4

1st Det. &
Oscillator

'32

Filament
Screen Grid
Plate
Control Grid

Filament
Screen Grid
Plate
Control Grid

2nd Det
'32

Audio
'33

Filament
Screen Grid
Piate
Control Grid

Filament
Screen Grid
Plate
Control Grid

2.
65
85.

No Reading
2.

65.
125.

5. *

2.
67.

127.5
3.2

2.
132.5
117.5
7.5 **

*This includes filament voltage.
"250 v. Scale.

CAUTION: Do not attempt to take voltage measure-
ments or test the '33 pentode tube with a set analyzer
which is not designed to test that type of tube. A special
adaptor is necessary. The latest type analyzers only are
designed to test pentode tubes. The UY socket in an
analyzer which is used to test '24, '35, and '27 tubes can-
not be used to test '33 pentode tubes. A break-in adaptor

available.

and the external binding posts of the set analyzer may be
used to take voltage measurements when an adaptor is not

Ii
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58

22 850.4.

C2410145
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7Preitr7

SOOV.

A
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WELLS-GARDNER & CO.

No. 322 Series

400V

NNV
24 10,0

V.00,-

C .14r 200 V.

Itr
I F 200LE 2" ocr

58

2.52. PILOT LIGHT
A

MO4. FIELD 50006. FIELD

0r, Coo 2.06a C22 48.062
SOOV 500V

Et tcrAvarrx
MOLL loo.s. So.

C27 4,4F 15O

6.00.0.04

VOLUME
CANTO°

28 75000.4.

C
z .00050

C21.48.0...f C20+ 4 OLLF
.... S000. m.4 400 V

0

NOTE:- FILTER CHORE .0 400 CONDENSER Cl/
USED 0.6.0114.134' BEFORE 5541/4 A. /7736/

CHORE :C-PAVEW use., REPLACES CavvEcraw
CONDENSER BEFORE SERIAL N.. /77.E6/

Voltages at Sockets
LINE VOLTAGE 115-ANTENNA SHORTED TO
GROUND-NOISE SUPPRESSOR AT MAXIMUM

CLOCKWISE POSITION

Type
of

T. b c
Function

Across
Filament
or Heacc7

Plate
to

Cathode

Screen
to

Cathode

90

Grid
to

Cathode

Normal
Plate
M. A.

58 R.F. 2.4 242 4(1) 4

58 lot Det. 2.4 250 86 7(1)

0

2

56

58

Osc. 2.4 24 8

1st I.F. (2) 2.4 252 90 4(1) 4

58 2nd I.F.(2) 2.4 254 91 3 5.7

56 2nd Det. 2.4 0 0 0

57 lot Audio 2.4 65 55 4(3)

3(1)

.4

57 NoiseSup.. 2.4

2.4

55 20 0

56 2nd Audio 255 14(4) 3.3

46 Power 2.4 260 260 34 23

82 Rectifier 2.4 880 vo is plate to plate 53
per plate

(1) Read ft, cathode to ground.
l2) If I.F. readings are made with a cord anti plug, ground the

control grid through a condenscr to prevent oscillation and
motor boating.

(3 ) Read across 30 ohm section of voltage divider.
(4) Read across 30 ohm and 100 oltm section of voltage divider.

2,0 150.000.61

TOIL
coNreo

OUTPUT

CIS Ci9

.46

0020.5 6000 _ .00342
- 6000

9.32.0451S1980 QS 0000.y.

SPEAKER
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WELLS-GARDNER & CO.

No. 352 Series
a q4niq CONDENSER

IFe-r-VV

Pis/ snte /0 par hv Arree
SEIT/AZ NI /00, SOO (APPROX/MAr2CJ/)

//0
A.C.

7
I I. fr"."

R-4
40ooa. 4,:z000, 212000-n

0-NM/VV.--
6 -.9

60
A..: I C-//

Voltages at Sockets
LINE VOLTAGE 115 - VOLUME CONTROL AT

MAXIMUM -ANT. SHORTED TO GND.

TNpe
of

Tube

'57

Function

Across
Filo

meat or
Heater

Plate
to

Cathode

Screen
to

Cathode

Grid
to

Cathode

No Mal
Plate
MA

1st Det. 2.15 225 90 4 .5

'35 I.F. 2.15 230 90 3.2(1) 6.2

57 2nd Det. 2.15 170 90 4.3 7...

'47 Audio 2.15 225 240 14(2) 23.

'80 Rect. 4.75 620 volts plate to plate pee

2r
plate

1/ If read with cord and plug ground the control grid.
2/ Computed figure-cannot be accurately read with ordinary voltmeter.

Voltage consists of drop across 1 megohm resistor, R 8.

c o!

0 0 0 0

IOECEEECENEKE
25001r /EGO C".9mme  /

-9

7
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No. 502 Series
I"DET 1"1.r
'57 '58

C6

200 V

00.0- R/2

/0000A

 \ / AAA,
/ME-¢.

2

0
Cf It BUCK //Vg COIL0

C7
0/A.nft

400 VT

SPKR.FIEL SRKR. FIELD
27.5.n. 275- /2.0,- 450 Y. M' 400

c ca

'TV 7t Oil

R6
---VVVV

/ 7.5

2"I.E. 2 BET. 1."" AUD/O

`58 '56 '57

r
400 V
C/3

/4 8
A.

/JO 000

R 1.7
VWVv

25o,000.o.

C4

zoo V.

IOC LIVE
CON/Rat

OUTPUT

TONE
CONTROL

341

Voltages at Sockets
LINE VOLTAGE, 115 - ANTENNA LEAD

SHORTED TO GROUND

Type
of

Tube
Function

ACTUSS
Filament
or Heater

plate
to

Cathode

Screen
to

Cathode

God
to

Cathode

Normal
Plate

M.A.

58 R.F. 2.4 275 100 4.2m 5.2

57 1st Det. 2.4 265 99 5.4

0

4.2m

.9

56 Osc. 2.4 28 8.6

58

58

1st I.F.

2nd I.F.

2.4

2.4

275 100 5.2

275 102 3.0 8.5

56 2nd Det. 2.4 0 0

3.0m

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

11) Measured from cath ide to gro and.
(2) Measured across Re later R6.

A 1.1"i\i I./. AVilk I Nil
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No. 872 Series 
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SP£AKC.tt 

JS4.Hl1A 
It I !I 

IN lATER MOIJElS R.J. R!. RH&RR ARE 
REPi.AC£D 8Y ON£ WIRE WOVNJJ RFS"
!STO/l liNn; WITH VALVES AS rou.ows: 

R�-IQ6S"O.n. 11/-f.- .,Q.n.. 
RJ- !I,S"fOA R!tl- 120JL 

Voltages at Sockets 
LINE VOLTAGE 115-ANTENNA LEAD SHORTED TO GROUND-VOLUME CONTROL AT MAXIMUM 

For early Models with 2-section vitrevus enamel For later Models with 4-section armoured wire-
resistor. wound resistor. 

' 

r,•pc Across Platt: Screen Grid ]'\ormal PI•�< Sot:�n Grid 

I 
Normal 

of Functio� Filamertt to IO 10 I" late tO 10 10 Plate 
'Tube or Heater Carhodc C41hodc Cathode M. A. Cathode CarhoJc C11chudc M. A. 

---

'58 R.F. 2.4 282 107 40) 8. 258 106 2.801 8.0 ---

'57 1st ·Dct. 2.4 270 100 5 .4 250 103 5 .4 ---
-------- ------

'58 f.F.!21. 2.4 282 107 
---

4!1) 8. 258 IO<J 2.8!11 8.0 

'57 A.V.C. 2.4 90 40 
---

9.5 0 103 45 !() 0 

'57 2nd Dct. 2.4 207 98 

I 
6 .15 190 101 6 .15 

'47 Audio. 2.4 262 280 24!31 31 242 260 J7!3l 30 --- ----

'80 Rect. 4.8 30 34 
per plate per plate 

(I) Read Across R-1-1. 

(2) If l.F. readings are made with a cord aml plug, ground the control griu tlirough a condt:'nSt't- to prevent osl·illation. 
(.1) Read Across JU2 and Hl4. 

Condenser Alignment 
11-1 isalignment or mistracking of condensers generally 

maniiests itself in br·oad tuning and lack of volume at por
t ions 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 in
vestigated and unless the service technician has the proper 
equipment. A signal generator that will provide an accu
rately calibrated signal of 175 K.C. and accurately calibrated 

signals over the broadcast band, and an output indicating 
meter arc necessary The procedure is a:; follows: 

Set the signal generator for 175 K.C. Connect the signal 
lead from the signal generator to the grid Qf the 1st detector 
tube through a .03 mfd. condenser. Turn the tuning con
denser rotor until the plates are completely out. The 
ground lead from the signal generator goes t0 the ground 
lead of the receiver. Then adjust the four intermediate 
frequency condensers for maximum output. The adjusting 
srrcws for these condensers are reached from the bottom 
of the chassis. 
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OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORP. 

So ket Voltages Yodels 215-216-225 c - -

Tube P'il. Plate Cath. Screen Supp. Plate 
TvnA POsition Volt. Volt. Volt. Volt. Volt. Current 

Z-58 R.P'. 2.5 270 8 107 8 5.8 

Z-58 1st Det. 2.5 270 10 107 10 4.7 

Z-56 Osc. 2.5 140 0 - - _4.8 

Z-58 I .F 2.5 170 8 �07 8 5.5 

Z-55 2nd Det. AVC 2.5 70 7 - - 1.4 

Z-59 Power 2.5 250 0 250 0 26. 

Z-80 Rect. 5. 360ea - - - 34.ea. 

Line 115 Volts All Controls Maximum 

(All readings, with exception of heaters and rectifier plates taken from socket 
connections to grou nd. Use 1,000 ohm per volt D.C. meter. Antenna discon
nected). 

BALANCE I.F. fre�ency at 175 K.C. Condenser gang at 1500 K.C. and oscillator 
padder at 600 K.c. 

ANT. 

SW/7CH AND __, • 

VOL UMC CON7?rOJ. 

:SENSITIVITY 
CONT�OL 

-...._TONE 
. CONrtrOL 

\STATION POSITION OF TUBES. 
S£L£CT0fl MODELS 21!5-22!5-21!6 

359 
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ll-3 
22-166 
26-38 
80-69 
80-89 

100-18 
S-2238 

22-82 
• 22-115 

22-117 
22-137 
22-147 
22-161 

• 22-170 
22-171 
22-173 
22-19 6 
63-12L 
63-136 
63-137 
63 -140 
63 -160 
63-232 
63-235 
63-239 
63-244 
63-254 
63-255 
63-256 
63- 257 
63-258 
20-30 
20-31 
20-32 

s-2118 
S-2611 
S-2252 

• 22-115 

• 22-170 
46-61 
4G-62 
49-55 
49 -56 
52-37 
57-370 
78-56 
78-57 
78-58 
78-60 
78-61 
93-167 
95-153 
95-154 
95-155 

126-109 
15-16 

OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORP. MODELS 215 216 225 
CHASSIS 2044 

Dial Cord••••••••••••••••••••••••••••••••••••••••••••••Per ft. 
Three Gang Vari able Condenser ••••••••••••••••••••••••••••••••• 
Celluloid Dial StriP•••••••••••••••••••••••••••••••••••••••••• 
Dial Cord Tenaion Spring•••••••••••••••••••••••••••••••••••••• 
Dial Cord Guide Spring•••••••••••••••••••••••••••••••••••••••• 
2i Volt Dial Lam.p ••••••••••••••••••••••••••••••••••••••••••••• 
Dial Dru.m A aae_mb ly •••••••••••••••••••••••••••••••••••••••••••• 

.001 mf'd. 500 'V'Ol t ••••• (2nd Det. Plate) •••••••••••••••••••••• 

.1 " 200 " • • • • • ( 5 Used. See Footnote) •••••••••••••••• 

.5 " 300 " ••••• (Screen Byp ass) ••••••••••••••••••••••• 

.05 " 400 " ••••• (Oscillator Plate) •••••••••••••••••••• 

.0005 " 600 " ••••• (2nd Det. Cathode) •••••••••••••••••••• 
P&dder ••••••••••••••• ••• •. ••• • •. •••. • • •• •• • • •• •• • •••• •• • • • • ••• 

.1 mtd. 400 Yolt ••••• (FOQr Uaed. See Footnote) ••••••••••••• 
" ••••• (Tone Control) •••••••••••••••••••••••• .05 " 600 

" 500 " ••••• (Filter) •••••••••••••••••••••••••••••• a. 
" 600 " ••••• (Tone Control) •••••••••••••••••••••••• 

ohm •••••••••••••••• (2nd Det. Plate) •••••••••••••••••••••• 
.01 

lOOM 
50}{ 

250M 
l}.{eg .. 

•••••••••••••••• (RF Grid, 2nd Det. Plate) ••••••••••••• 
" •••••••••••••••• (Oec. Bias, Power Grid) ••••••••••••••• 
.. 

•••••••••••••••• (Grid) •••••••••• •• • • • • • ••• • • • ••• • • • ••• 
lOOM: " •••••••••••••••• ( 2Jl.d I>et. ) ••• •. • • • • •. • • • • • • • • • • • • • • • • • 
Tone Cont ro 1 ••••••••••••••••••••••• • •••••••• • ••• • •••• • • • • • • • •·• • 
Volume Control···•••••••••••••••••••••••••••••••••••••••••••••• 

24¥ ohm •••••••••••••••• (Oecillator Plate) •••••••••••••••••••• 
500 " •••••••••••••••• (lst Det. Cathode) •••••••••••••••••••• 

5M " ••••••••••••••••(2nd Det. Grid)••••••••••••••••••••••• 
Senaitlvit' Control•••••••••••••••••••••••••••••••••••••••••••• 
6950 ohm •••••••••••••••• (Voltage DiYider) ••••••••••••••••••••• 
8350 " •••••••••••••••• (Voltage DiYider) ••••••••••••••••••••• 

490 " ••••••••••••••••(let Det. & I.F. Grid Return) ••••••••• 
.AD.tenDIL Coil •••••••••••••••••••••••••••••••••••••••••••••••••• 
Oacillator Coil••••••••••••••••••••••••••••••••••••••••••••••• 
Detector C oil••••••••••••••••••••••••••••••••••••••••••••••••• 
lst I.F. Coil Aeeembly •• (Without Grid Lead) ••••••••••••••••••• 
2nd l.F. Coil Aeeembly •• (With Grid Lead) •••••••••••••••••••••• 
Detector Plate Choke•••••••••••••••••••••••••••••••••••••••••• 

RP Grid; RF let Det. and IF Cathode; lat Det. Suppressor; lst 
Det. IF G�id Return and P ower Choke • 
2nd Det. P1£te ;  2nd Det. Grid Filter & Audio Coupling. 

Large Tu.ni� knob •••••••••••••••••••••••••••••••••••••••••••• 
Small Control Knob••••••••••••••••••••••••••••••••••••••••••• 
Dynamic Speaker for Model 215 and 216 •••••••••••••••••••••••• 
Dyn8llliC Speal!Br for Model 225 •••••••••••••••••••••••••••••••• 
Spe aker MU!ti cable ••••••••••••••••••••••••••••••••••••••••••• 
Escutcheon Plate••••••••••••••••••••••••••••••••••••••••••••• 
Type 59 Tube,Socket •••••••••••••••••••••••••••••••••••••••••• 
Type 56 Tube Socket•••••••••••••••••••••••••••••••••••••••••• 
Ty})e 58 Tube Socket •••••••••••••••••••••••••••••••••••••••••• 
Type 80 'l'll.b e So cite t •••••••••••••••••••••••••••••••••••••••••• 
Type 55 Tul:e Soclcet 
Upper Cushion Was he; 

• 
f � � 

• 
��;; �; 

• 
M� � � ��: : : : : : : : :  : : : : : : : : :: : 

Regular 117 volt 60 cycle Power Transformer •••••••••••••••••• 
Combination 240 Yolt 117 volt 60 cycle Power Transformer ••••• 
Regular 117 volt 25 cycle Power Transformer ••••• .' •••••••••••• 
Tube Shields ••••••••••••••••••••••••••••••••••••••••••••••••• 
Tube Shield Cap in AVC Tube•••••••••••••••••••••••••••••••••• 

$ .10 
3.50 

.10 

.01 

.01 

.12 

.80 
.20 
.35 
.so 

.25 

.20 

.45 

.25 

.25 
1.25 

.12 
.25 
.25 
.25 
.25 
.25 
.75 

1.25 
.25 
.25 
.25 
.75 
.45 
.40 
.25 

.75 

.85 
1.00 
1.75 
1.75 

.60 

$ .10 
.10 

7.00 
8.oo 

.25 
.30 
.15 
.15 
.15 
.15 
.15 
.01 

5.25 
5.25 
7.50 

.10 

.05 
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Socket Voltages

OFFICIAL RADIO SERVICE MANUAL

ZENITH RADIO CORPORATION

Models 230-240-246

Tube

Type Position
Fil.

Volt.
Plate
Volt.

Cath.

Volt.
Screen
Volt.

Supp.
Volt.

Plate
Current

Z-58 R.F. 2.4 190 0 95 0 7.

Z-58 1st Det. 2.4 190 2.3 95 2.3 4.

Z-56 Osc. 2.4 100 0 - - 4.

Z-58 I.F. 2.4 190 0 90 0 2.

Z-57 2nd Det. 2.4 90 -60 70 -60 .2

Z-57 A.V.C. 2.4 -10 -65 -2 -65 0

Z-59 Power 2.4 175 -70 165 -71a 25

Z-80 Rect. 5. 350 - - - 36

Line 115 Volts All Controls Maximum

(All readings, with exception of heaters, taken from socket connections to ground.
Use 1,000 ohm per volt D. C. meter.)

BALANCE I.F. frequency at 175 K.C. Condenser gang at 1500 S.C. and oscillator pad -
der at 600 K.C.

To SPEAKER.

To A. C. LINE
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OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORPORATION 

PARTS AND PRICES IDDELS 230 240 245 

S-769 
S-2238 
S-2248 

11-3 
26-38 
34-23 
34-24 
80-69 

22-112 
22-113 

*22-115 
22-117 
22-137 
22-147 
22-161 
22-166 
22-170 
22-171 
22-172 
22-173 
22-175 

63-121 
63-135 
63-136 
63-f37 
63-140 
63-160 
63-169 
63-232 
63-233 
63-235 
63-235 
63-241 
63-244 
63-251 
63-252 

S-2118 
S-2437 
S-2438 
S-2439 
S-2252 
S-919 

D ial Assembly 
Dial Lamp Socket and Bracket {less lamp } •••••••••••••••••••• 
Dial Drum Assembly •••••••••••••.••••• ••• •••...••••••..•••••• 
Small Hypoid Gear Complete with Drive Shaft ••••••••••••••••• 
Pu.lley String .•...•.•.••..••....•.....•....•.•••.•••• per ft. 
Celluloid Dial S triP•••••••••••••••••••••••••••••••••••••••• 
Hypoid D� Gear ( large ) •••••••••••••••••••••••••••••••••••• 
Hypoid D� Gear ( small ) •••••••••••••••••••••••••••••••••••• 
Dial S tring Tension Spring •••••••••••••••••••••••••••••••••• 

Condensers 
.1 mfd 300 V. ( 2nd Detector Screen & Power· Grid ) ••••••••••• 
.5 •t •••••• ( R.F.let Detector & I.F.Grid Return) ••••••••• 
.1 " 200 V. ( Four used, see below} ••••••••••••••••••••••• 
.5 " •••••• ( R.F.lst Detector, & I.F. Screen ) •••••••••••• 
.05 " 400V •• ( Oscillator Plate ) ••••••••••••••••••••••••••• 
,0005" 600 V. ( 2nd Detector Plate & AVC Screen ) •••••••••••• 

Pad.der •••••••••••••••••••••••••••••••.••••••••••••••• • •••••• 
Three Gang Variable ••••••••••••••••••••••••••••••••••••••••• 

.1 mtd 400 V. ( R.F. & lst Detector Plate, 2nd Det. Plate ) •• 

.05 " 600 V. ( Tone Control ) ••••••••••••••••••••••••••••••• 
" .450 V. ( Filter ) ••••...•.•••••••••.•...••••••••.••••• 2. 

8. 
,002 

" 500 
" 600 

V. ( Pilter ) ••••••••••••••••••••••••••••••••••••• 
V, ( A.V.C. Plate ) ••••••••••••••••••••••••••••••• 

lOOK ohm 1 
25lrt " t 
50M " 

250M " 2·-
1 meg n .l 

��: : i 
Manual Tone 

Resietora 
Watt •••••••• ( 2nd Detector Plate ) ••••••••••••••••• 

" •••••••• ( 2nd Detector Cathode ) ••••••••••••••• 
" •••••••• ( 2nd Detector Grid Return ) ••••••••••• 
" •••••••• ( Osci llator & Power Grid ) •••••••••••• 
,, •••••••• (A.v.c. Screen) •••••••••••••••••••••• 
" •••••••• (A.V.C. Plate, 2nd Detector Screen ) •• 
tt •••••••• (A.V.C. Grid)•••••••••••••••••••••••• 
Control••••••••••••••••••••••••••••••••••••••••• 

llfanual s·ensi ti vi ty Control •••••••••••••••••••••••••••••••••• 
Manual Volume Control••••••••••••••••••••••••••••••••••••••• 

24M ohm 1 Watt •••••••• ( Oscillator Plate ) ••••••••••••••••••• 
5M " 1 " •••••••• ( R.F., lst Detector., I.F. Screen ) ••• 

500 " i " ........ ( ls t Detector Cathode ) ••••••••••••••• 
Voltage Divider •••••••• ( six tap) •••••••••••••••••••••••••••• 
Voltage Divider •••• � ••• ( tlve tap ) ••••••••••••••••••••••••••• 

Chokes and Coils 
I. P. Coil Assembly .••••••.••••••••.••••••••.••• � ••••••.••••• 
Anten na Coil Assembly .•••••••••••••••••••••••••••••••••••••• 
Oscillator Coil AssemblY•••••••••••••••••••••••••••••••••••• 
Detector Coil AssemblY•••••••••••••••••••••••••••••••••••••• 
Plate Choke and Bracket AssemblY•••••••••••••••••••••••••••• 
2nd Detector Choke AssemblY••••••••••••••••••••••••••••••••• 

I.F. Cathode, 2nd Detector Grid Return ,  let and 2nd Detector 
Cathodes. 

$ .15 
.eo 

1.25 
.10 
.10 

1.00 
1.00 

.01 

.25 

.35 
.35 
.50 
.25 
.25 
.45 

3.50 
.35 
.25 
.60 

1.25 
.25 

.26 

.25 

.25 

.25 

.25 

.25 
,25 
• 75 
.75 

1.25 
.25 
.25 
.25 
.65 
.60 

1.75 
.75 
,85 
.30 
,50 
.60 
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OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORP. 

Socke t Voltages l�odela 2 50-260-272 

Tube Fil. Plate C ath. Screen Supp. Plate 
Type Posi t ion Volts Vo l t s  Volts Volt. Volt. Current 

Z-58 R.F. 2.4 2 40 4 110 4 6.2 

Z-24 lst Det. 2.4 235 8 110 - .5 

Z-57 S.W.lst Det. 2.4 235 6 1 50 6 .5 

Z-27 S.':I.Osc. 2.4 150 10 - - 5. 

Z-27 Oac. 2.4 110 0 - - 9. 

Z-58 I.F. 2.4 235 3 110 3 8 

Z-27 2nd Det. 2.4 35 4 - - 1 .8 

Z-47 PWR. 2.4 2 15 - 230 - 2�. 

Z-80 Rect. 5. tP��a 34. 88. 

Line 11 5 Vol te All Controls Maximum --

(All readings, with exception of heat ers, taken from socket connections to 
ground. Use 1,000 ohm per v olt D.C. meter.) 

BALANCE -Standard Wave. I.F. 175 K.C. Tuning condenser (three rear sect ions) 
1500 K.C. Oscillator-padder 600 K.C. 
Short Wave. S et 1,000 K.C. adjustMent shaft to the center or its tuning raqge 
and bal-ance Short Wave I.F. trimmers (1, 2, and 3) to 1,000 K.C. with s.w. os
cillator tube removed . Insert tube and place s.w. tuning on ecale by adjust-

ing s.w. oscillator trimner 
on condeneer gang unti l a 
st ation on the 1.5 to 3.75 
meg acycle band is resonated 
at its corresponding fre
quency on the dial. 

Tube Poei tion. 
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11-3 
12�251 
61-23 
73-8 
80-77 

OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORPORATION 
Dial Assembly 

Dial Cord ••••••••••••••••••••••••••••.•••••••••••••••••••• per tt. 
])i&l Slide Support Bracket •••••••••••• · ••••••••••••••••••••••••••• 
Dial 
Dial 
Dial 

84-41 Dial 

Cord Ptllle1 ••••••••••••••••••••••••••••••••••••••••••••••••. 
Collar Set Sera••••••••••••••••••••••••••••••••••••••••••••• 
Cord �eneion Spring••••••••••••••••••••••••••••••••••••••••• 
Lamp Support Slide•••••••••••••••••••••••••••••••••••••••••• 
P ointer Mask AssemblY·•••••••••••••••••••••••••••••••••••••• 
Vernier Tuning Shaft and Bracket•••••••••••••••••••••••••••• 
Gear and Bushing Assembly ••••••••••••••••••••••••••••••••••• 

S-2137 Dial 
S-.2164 Dial 
S-2165 Dial 
S-2166 Dial Strip Support and Strip AssemblY•••••••••••••••••••••••••••• 

22-82 
22-111 
22-112 
22-113 
22-115 
22-117 
22-137 
22-138 
22-147 
22-153 
22-155 
22-156 
22-157 
22-158 
22-160 

-22-161 
22-162 

63-121 
63-135 
63-139 
63-146 

63-160 
63-167 
63-199 
63-200 
63-207 
63-208 
63-209 
63-230 

22-115 
22-137 
22-147· 

.1 

.5 

.1 

.5 

.05 

" 
" 

" 

Conden sers 

YOlt •••••••••• (Power Plate) •••••••••••••••••••••••• 
" 
" 

" 
" 
" 
" 

•••••••••• (Filter) ••••••••••••••••••••••••••••• 
.....•.... (s.w. Det. Screen) •••••••••.•.••••••• 
•••••••••• (2nd Det. Plate) ••••••••••••••••••••• 
•••••••••• (3 Used, See Below) •••••••••••••••••• 
•••••••••• (R.F.Det. & I.F.Screen) ••• , •••••••••• 
•••••••••• (3 Used, See Below) •••••••••••••••••• 

.2 

.0005 " 
" 
" 

•••••••••• (Powor Grid) ••••••••••••••••••••••••• 
•••••••••• (2 Used, See Below) •••••••••••••••••• 

Short Wave Variable Trimmer•••••••••••••••••••••••••••••••••••••• 
Three 
6. 
e. 
Three 

Gang V&riable Tri�D�Der •••••••••••••••••••••••••••••••••••••• 
Mfd E1ectrolytic •••••• (Pilter) ••••••••••••••••••••••••••••• 

" El�ctrolytic •••••• (Pilter) ••••••••••••••••••••••••••••• 
Section Padder ••••••••.••••••••••••••••...••••.••••••.••••• 

FiYe Gang Variable Tuning Condenser •••••••••••••••••••••••••••••• 
S ingle Padder ••••••••••••••.•••.•••••.•••••••••••••••••••.•.•..•• 

.OOOlMtd 600 volt••••••••••••••••••••••••••••••••••••·•••••••••• 

Reaiato ra 

lOOM ohm l watt ••••••••••••• (Det. Plate) ••••••••••• , ••••••••••••• 
25M " f " ............. (2 Used, let & 2nd Det. Cathode) ••••• 

500M " 2 " ••••••••••••• (2 Used, Power Grid, Oac. Gr id) •••••• 
2M " t " ............. (s.w.osc. Grid, 2nd Det. Cathode) •••• 

lOOK " t " •••••••••••••(Power Grid)••••••••••••••••••••••••• 
BM " 1 " ••••••••••••• (s. w. Det. Cathode) ••••••••••••••••• 

150 " ••••••••••••• (R.F., I.P. Cathode) ••••••••••••••••• 
Tone Control••••••••••••••••••••••••••••••••••••••••••••••••••••• 

10M ohm t watt ••••••••••••• (Voltage D ivider) •••••••••••••••••••• 
12M " ••••••••••••• (Voltage Divider) •••••••••••••••••••• 

Volume Control and Swi tch Assembly ••••••••••••••••••••••••••••••• 
15M ohm ••••••••••••••••••• ( S. W. Det·. Screen) •••••••••••••••••• 

S.W.COQpling,S.W.Oacillating Filter, and R.F.Cathode 
1st Detector Cathode, Aadio COQpling, and Tone Control 
2nd Detector Plate 

S-919 2nd Detector Plate Choke ••••••••••••••••••••••••••••••••••••••••••• 
S-1193 S .W.Detector Plate Choke••••••••••••••••••••••••••••••••••••••••••• 
S-2117 2nd I.F. Coil Aasembly •••••••••• (No Grid Lead) ••••••••••••••••••••• 
S-2118 let I.F. Coil Assembly •••••••••• (With Gr id Lead) ••••••••••••••••••• 
S-2161 Detector s •. W. Coil ••••••••••••• (Mou.nted above Chassis) •••••••••••• 
S-2162 O scillator S _ W. Coil ••••••••••• (MOQnted under Chaseia) •••••••••••• 
S-2167 let R.F. Coil Assembly ••••••••••••••••••••••••••••••••••••••••••••• 
S-2169 Oacillator Coil L.w •••••••••••••••••••••••••••••••••••••••••••••••• 
S-2171 let Detector Coil L.w •••••••••••••••••••••••••••••••••••••••••••••• 

* .10 
1.25 

.15 

.01 

.01 
.60 

1.70 
1.50 
1.50 
2.00 

.20 

.20 

.25 

.35 

.35 

.50 

.25 

.25 

.25 
1.00 
2"e40 

1.25 
1.50 

.75 
7.00 

.45 

.20 

.25 

.25 

.25 
.26 

.25 

.25 
.25 
.so 
.30 
.25 

1.25 
.35 

$ .60 
.60 

1.75 
l. 75 
1.25 
1.25 
1.25 

.so 
1.25 
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Screen Grid

Ta SPEAKER

Type

Suppressor Grid

6 Prong Type '57-'58
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ZENITH RADIO CORPORATION 

�E. lit!"' AUTOMATIC� 
S o eke.! V o 1 tage a �- .. RADIO 

Tube F.iL Tlate Goth. 
'I'n>e Poei ti on Volt. Volt. V olt. 
Z-58 R. F. 2.5 220 0 
Z-58 let Det. 2.5 2ID +2 
Z-56 Oac. 2.5 120 0 
Z-58 I. F. 2.5 220 0 
Z-56 2nd Det. 2.5 120 20 
Z-57 A.V.C. 2.5 -40 -75 
Z-59 Driver 2.5 220 +25 
Z-59 Power 2.5 230 -65 
Z-59 Power 2.5 230 -65 

Z-80 Rect. 5.0 400• 

Line 115 Vol ts 

Screen 
Volt. 

100 
100 

0 
lOU 

0 
-2 

220 
230 
230 

Mo dele 410-411-420 

Supp. Plate 
Volt. Current 

0 5.2 
+2. 3. 

• 4. 
0 6. 
• .75 

-75 0 
+220 a • .a 
+230 25. 
+230 25. 

62.5• 

All Controls Maximum 

( All readings, with exception or heaters, taken from socket connections to ground. 
Uu 1,000 ohm per volt D. C. mater). 

BALANCE l.F. frequency at 175 K.C. Condenser gang at 1500 K.C. and oscillator 
padder at 600 K.C. 

Con trol Grid 

P late 

Heater 

! Prong Type '59 

Model 420 

Screen grid 

Plate 

Cathode 

(Bottom of socket) 

SOCKET 
CONNECTIONS 

SOCKET LAYOUT 

Hea te r 

Suppressor Grid 

Models 410-411 

Cathode 



'tip-, =
lF:

I

11-3 
26-37 
34-23 
34-24 
59 -16 
59-17 
80-69 
80-84 
8 0-86 
83-272 
83-273 
83-277 

100-18 
122-6 

S-2255 
S-2256 
S-2265 

22-112 
22-115 
22-117 
22-127 
22-137 

'22-142 
22-147 
22-161 

'22-166 
22-167 
22-169 
22-170 
22-175 

63-121 
63-135 
63-137 
63-140 
63-169 

OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORPORATION 

PARTS AND PRICES 
MODELS 410 411 420 

CH!SSIS f2030 - 2043 

Dial and Meter Assembly 
Dial Pulley String ••• •••• ••• ••••••• ••• ••••••••• ••••• • • • per ft. 
Dial Strip . • ••• . •••••• . •• .. . • . . . . . . •• . . . • . . . . . . .  .- . . . • . . • • . . . . . • 

Large Hypold Gear (Model 420 Only) ••• •••••••• ••••••••••••••••• 
Small Hypoi d Gear (Yodel 420 Only) •••••••••••••••••••••••••••• 

Volume Control Poi�ter•••••••••••••••••••••••••••••••••••• ; ••• 

Tone Control Pointer •••••••••••••••••• ••• ••••••••••••••••••••• 

Dial String Tension Spring •••• ••••••••••••••••••••••••••••• � • •  

Volume and Tone Control Pointer Spr ing ••••••••••••••• ••••••••• 
Volume' and Tone Control Fric tio n Spring •••••••••••••••••••• ; •• 
Volume Control Dial StriP•••••••• •• ••••••• •••••••••••••••••••• 

Tone Control Dial StriP•••••••• · · � ··· ·••••• · · · · � · · · · · · · · · ••••• 
Pointer Guide StriP••••••••••••••••••••••••••••••••••••••••••• 

Pilot Lamp . • •• •.•••••••••••••••••••••••••••••••••••••••••••••• 
Shadowgraph Meter••• ••••• ••••••••••••••••••••••••••••••••••••• 

Tone Control Pointer Cam •••••••••••••••••••••••••••••••• •••••• 
Volume Control Poi nter Cam •• •.•••••••• � ••••••••••• •• � •••••••••• 

Dial DrQm Asaembly •••••••••••••••••••••••••••••••••••••••••••• 

.1 mfd 300 volt 
200 " 

.5 " 200. " 

. 000025 600 " 
.05mfd 400 

.1 " 

" 
.4 tt 

.0005 

" 300 
600 " 

Condensers 
(Filter) ••••••• . ..•.• . • ••.•••••••••.•••••••.• 
(Six used, see footnote) ••• •••••••••••••••••• 
( Filter ) ••••••••••••••••••••••••••••••••••••• 

( A. V. C. Grid) •••••••••••• � ••••••••••••••••• 

. (Oeci llator Plate I .•........•...........•...• 

(Filte r 25 Cycle Only) •••••••• ••••••••••••••• 

( 2nd Detector Plate) ••••••••••••••••••••••••• 

Padder •• ••••••••••••••••••••• ••••••••••••••••••••••••••••••••• 

Th.ree Gallg Variable •••••••••••••••••••••••••••••••••••••••••• . 

e. mfd 500 volt (Filter) ••••••••••••••••••••••••••••••••••••• 
e. " 

• 1 " 
• 002" 

50 
400 
600 

" 
" 
" 

lOOM ohm 
50M " 

1 watt 
1 " 

250M " 
1 meg" 
400 tt 

t " 

t : 

(2nd Det. 
(lst Det. 
{ let Det • 

and Driv�r Cathodes� ••••••••••••••• 
plate, Audio Coup., Tone Control) •• 
cathode - Modele 410-411 only) ••••• 

Resistor s 
(2nd Det·ector .Plate) •••••••••• • •••••••••••••• 
(2n'd Detector Cathode) ••••••••••• • ••••••••••• 

(Oscillator Grid) •••• � •••••••••••••••• • •••••• 
(A. V. 
(A. V. 

c. Grid) •••••••••••••• •••••••••••••••• 
c. Plate) ••••••••••••••••••••••••••••• 

'63-231 Volume Contrql Assembly •••••••• • • ••••• ••••• •••• ••••••••••••••• 

63-232. Tone Control Assembly ••••••••••••• • •••••••••••••••••••••••••.•• 
63-233 Sen sitivity Control •••••••• • • ••••••• •••••••••••••••••••••••••• 

63-236 500 ohm ••••• � ••• (Power Bias) (Wide Metal) •••••• • ••••• •••••••• 

63-237 1500 " ••••••••• (Driver Bias) (Narrow Metal) ••••••••••••••• • •  
63-238 1M " -l watt (let Detector Cathode) •••••••••••••••••• .; •••• 
63-239 24M" 1 " (Oscillator Plate) ••••••••••••••••••••••••••• 
63-240 19 00 " t " (R.F., ht Detector and I. F. Grids) •••••••••• 
63-242 2500 " t " (A. V. C. Cathode l ••. . .••.. . . . ..•.•• . ...•...• 
63-243 18M '' l " (A. V. C. Cathode) ••••••••••••••••••••••••••• 
63-244 500 " t " (Acoustic Filter) ••••••••••••••••• • • • • • •••••• 

R. F., l st Detector, I. F. Grid Return, I. F. Cathode, Acoustic 
Filter, (lst Detector Cathode Model 420 Only). 
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PARTS AND PRICES 
MODELS 410 411 420 

CRASS IS #2030 �! 
PAGB - 2 -

20-30 
20-31 
20-32 

S-22S2 
9S-132 
9S-13 8 

oi&-ol9 
46-S5 
oi9-oi7 
49-oi8 
S2-3S 
S7 -Ml 
78-S6 
7 8-67 
78-SB 
78-59 
78-60 
93-167 
93-168 
95-134 
9S-136 
95-149 

126-109 
1 36 -2 

JIS.-174 
JE-200 
·-201 

Coile 

Antenna C oi 1 •••••••••••••••••••••••••••••••••••••••••••••••••••• 
Oecillator Coil••••••••••••••••••••••••••••••••••••••••••••••••• 
Detector Coil ••••••••••••••••••••••••••••••••••••••••••••••••••• 

Pla te Choke and Bracke t ••••••••••••••••••••••••••••••••••••••••• 
let I. P. Tranefo�e� (With Grid Lead) •••••••••••••••••••••••••• 
2nd I. P. Tranerormer (Without Grid Lead) ••••••••••••••••••••••• 

Millce llane OUI 
Large Control Knob••••••••••••••••••••••••••••••••••••••·••••••• 
Small Cont ro l  Knob •••••••••••••••••••••••••••••••••••••••••••••• 
Dyn�ic Speaker with Traneformer •••••••••••••••••••••••••••••••• 
n,rnamic Speaker without Trana fo·naer ••••••••••••••••••••••••••••• 
S�er !aillticord ••••••••••••••••••••••••••••••• ••••••••••••••• 
Becu tche on Plate •••••••••••••••••••• •••••••••••••••••••••••••••• 
'�1I8 59 Socket •••••••••••••••••••••••••••••••••••••••••••••••••• 
't1J)I 56 Socket •••••••••••••••••••••••••••••••••••••••••••••••••• 
'l'J�Je 58 So eke t •••••••••••••••••••••••••••••••••••••••••••••••••• 
�Jl8. 57 Socket .................................................. . 
TJpe eo s 0 eke t. ·-· •....•••••.••••••....•.•••.••. ...••.••••••••••• 
Opper CuShion Waeher tor Chaee11 Meunting ••••••••••••••••••••••• 
Lower Ouah ion Washer for Chaesie Mounting ••••••••••••••••••••••• 
llS Volt 50-60 Cycl e Power Transformer •••••••••••••••••••••••••• 
llS Volt 25-30 Cycle Power Tranafor�r •••••••••••••••••••••••••• 
Ac�atic Pilter Choke••••••••••••••••••••••••••••••••••••••••••• 
Small 'l'\lbe Shi eld ••••••••••••••••••••••••••••••••••••••••••••••• 
2 amp 1\lae •••••••••••••••••••••••••••••••••••••••••• � ••••••••••• 

Power Choke (Model &20 On11)•••••••••••••••••••••••••••••••••••• 
Pu.llh Pull Inpu.t Transformer••••••••••••••••••••••••••••••••••••• 
Power Chok e (MOdell 410--ill Only) ••••••••••••••••••••••••••••••• 

•• 75 
.as 

1.00 
.so 

1.as 
1.2S 

.20 

.15 
7.00 
8.2S 

.35 

.3S 
.lS 
.l S 
.15 
.l S 
.15 
.01 
.01 

s.so 
7.75 

.30 

.10 
.. 06 

3.2S 
3.SO 
3.2S 

PARTS AND PRICES 
(Page - 2) 

MODELS 230 240 244 245 

46-49 
46-SS 
46-61 
46-62 
49-4S 
49-46 
49-49 
52-32 
57-326 
57-3S3 
78-56 
78-S7 
78-58 
78-59 
78-60 
95-140 
9S-141 
9S-150 

136-2 
136-4 
126-109 

MS-196 
S-1183 

I.Uecellaneoue 
Large Knob for Model 240- 245 ••••••••••••••••••••••••••••• 
Small Knob for Model 240- 24S••••••••••••••••••••••••••••• 
Large Knob for Model 230••••••••••••••••••••••••••••••••••• 
Small Knob for Model 230 ••••••••••••••••••••••••••••••••••• 
Dynamic Speaker for Model 240 - 245 (without transformer) •• 
Dynamic Speaker for Model 240- 245 (with tran sformer) ••••• 
Dynamic Speaker for Model 230 •••••••••••••••••••••••••••••• 
Speaker lrill ticord •••••••••••••••••••••••••••••••••••••••••• 
Eecutcheon Plate for Model 230 ••••••••••••••••••••••••••••• 
Eecutcheon Plate for Model 240 - 245 ••••••••••••••••••••••• 
59, 7 Pr� Tube Socket •••••••••••••••••••••••••••••••••••• 
56, SPr ong Tube Socket•••••••••••••••••••••••••••••••••••• 
58, 6 Prong Tube Socket•••••••••••••••••••••••••••••••••••• 
57, 6 Prong Tube Socket•••••••••••••••••••••••••••••••••••• 
80, 4 Prong Tube Socke t•••••••••••••••••••••••••••••••••••• 
110 Volt 50- 60 cycle Power Transformer ••••••••••••••••••• 
110 Volt 2S- 30 cycle Power Transformer ••••••••••••••••••• 
110 Volt - 220 Volt 50 - 60 Cycle Power Transformer •••••••• 
2 amp Fuae •••••••••••• (Por 110 Volt Transformer) ••••••••••• 
1 amp PUse •••••••••••• (Por 220 Volt Transformer) ••••••••••• 
Tube Shi eld ••••••••••• (Suall) •••••••••••••••••••••••••••••• 
Tube Shield ••••••••••• (Large for Model 240 - 245 only) ••••• 
.lntenna and Ground Moa.nting Plate Assembly •••••••••• · ••••••• 

$.15 
.15 
.10 
.10 

6.00 
e.oo 
7.00 

.35 

.30 

.30 

.15 

.15 

.lS 

.15 

.lS 
5.00 
6.75 
5.00 

.06 

.06 

.10 
1.25 

.25 
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ZENITH RADIO CORPORATION 

ZENITH MODELS 430 AND 440 12-TUBE SUPERHETERODYNE 
(Dual reproducers, Zenith class AAA A.F. power amplifier; illuminated auto type full-vision control escutcheons; 
540 to 1750 kc.-121 channels, including police band; silent tuning; A.V.C.; low-volume tone compensator; 

"shadowgraph" tuning; tone control'; II 0 V. or 22()- V. line.) 

The newest product of Zenith Radio Corp. 
is the model 430 receiver ; equipped with the 
Zenith automatic tuning device, it is the model 
440. The outstanding feature of this set is 
the '"class AAA" system of A.F. amplification 
used. 

Tube Fil. e.-G S.-G Sup.-G Plate Plate 
Type Volts Volts Volts Volts Volts Ma. 

Y1 2.5 2.2 75 2.2 175 5.7 
V2 2.5 4.5 75 4.5 190 2.3 
Y3 2.5 0 100 3.5 
V4 2.5 2.2 75 2.2 200 5.5 
V5 2.5 10 110 .3 
V6 2.5 80 1 iO .8 
V7 2.5 20 190 190 190 
VE 2.5 -70 195 195 195 
V9 2.5 -70 195 195 195 13 

V10 2.5 -8.5 -85 22 
Vll 2.5 13 75 13 30 22 
V12 5.0 360 65 

Line potential, llfi V.; all controls maximum. 
All tube readings, except heat_ers, are socket 
to ground, using 1,000-ohms-per-volt D. C. 
meter. 

Resistor Rl, manual volume control, 0.5-meg., 
total, tapped at 0.4-meg. from ground end; 
R2, tone control, 0.5-meg.; R3, quiet-tuning 
control, 400 ohms; R4, R6, R10, 1,900 ohms; 
R5, 150 ohms; R7, R25, 1.500 ohms; RS. R17, 
0.25-meg.; R9, R16, 24,000 ohms; Rll, Rl2, 
50,000 ohms; R13, 0.1-meg.; R14, R18, 500 
ohms; R15, 8,000 ohms; R19, R20, l.meg.; R21. 
2,500 ohms ; R22, 18,000 ohms ; R23, R2•1, 400 
ohms. 

Condensers C1, C2, C3, tunj.ng gang; C1A, 
C2A. C3A, tuning trimmers; C4 to C7. I. F. 
trimmers; C8, L. F. padder: C9. H. F. coupling 
condenser; C10, Cll, C12, .2-mf.; C13, 0.1-mf.; 
C14, C15, C16, C17. C19, C20, C24 (2fi cycles. 
0.4-mf.), C30, C3I. C35 . .  1-mf.; C18 . .  05-mf.: 
C21, C22, C23, C25, C26, C27, 8 mf. ; C28, 
0.5-mf.; C29, 25 mmf.; C32, C33, 500 mmf.; 
C34, .002-mf. 

The condenser gang in this receiver is aligned 
at 1,500 kc.; the oscillator padder is aligneU 
at 600 kc. 

Field coil No. 1 has a resistance of 1,600 
ohms; field coil No. 2 ha� a resistanee of 
2.000 ohmSI for section A and 3.500 ohms for 
section B. Choke Ch.2 has a resistance of 400 
ohms. 

There are no circuit changes or s.witehes in 
this receiver for the reception of police calls. 
The tuning dial, itself. actually takes in the 

ANT. 

police frequencies since it covers a total range 
of 540 to 1,750 kc. 

''Shadowgraph'' tuning is effected by means 
of a vane fastened to a meter movement con
nected in the plate supply circuit to tubes V1, 
V2, V3. The incoming signal causes this 
•·meter" to move in the usual manner. thus 
twisting the vane so that it either obstructs the 
light and casts a wide shadow (off resonance), 
or permits the light to pass, casting a shadow 
no wider than the thicknt>ss of the vane (exact 
resonance of the tuned circuits). 

Class AAA A.F. amplifier is the Zenith des
ignation for a system employing three power 
tubes, each of which are biased as class A 
amplifiers, one of which is used to drive the 
other two in push.pull. If the grids were 
overdi-iven with the usual type of coupJing 
transformer, having a high secondary im
pedance, between the driver and the output 
tubes a-nd the push.pull grids overdriven, ex
treme distortion would take place. This dif
ficulty is Qvercome by employing a special 
transformer of step-down ratio having larger 
wire and much less resistance in its secondary. 
This transformer is a very important part of 
the system. With such an arran�ement it is 
possible to drive the J!rids of the power tubes 
positive without introducing distortion, because 
of the driver being- a powt:r tube and capable 
of supplying the rtecP.&Hlry current on such 
peaks. The primary of this transformer has a 
higher impedance· than is norma[y used, which 
,·alue i:s somewhat reUuced as the impedance 
(:hangl'S in the secondary, when the power 
:!rids are driven positive. Its impedance • . how-

Above, Arrangement of the tubes in the "430. •• 
Right, Comparative figures indicating the eff8c· 
tiveness of A.F. amplifiers classes A, push·pull; 
B, push-push; pentodes in push-pull, and AAA, 
push-pull. Watts rating. respectively, 4.3 W., 

0.8- to 24 W., &.3 W., 14.2 W. 

ever, at the lowest value, still matches the 
driver plate circuit. It should be remembered 
that in an ordinary class A amplifier distM>rtion 
enters when the grids are driven positive by 
virtue of the previous tube not supplying suf
ficient power for grid excitation of the output 
tubes. In other words, in class A. voltage on 
the power grids is available as long as they 
do not go positive. As soon as they B.re driven 
past zero in that direction the previous ampli
fier can no lon&-er supply the necessary power. 

Summing up the above, the triple A amplifier 
is a combination of both class A and class B. 
The exception being that the tubes are biased 
as class A, but by virtue of the power delivered 
by the driver and the special coupling trans
former, sufficient power is supplied for the 
power tube to draw grid current and still 
prevent distortion as in the class B .amplifier. 

Many set analyzers will not accommodate the 
new tubes, consequently, aU voltage readings 
are to ground. Thus, for instance, the actual 
vo:tage on the plates of the power tubes is 
295 v. 

The two reproducers are similar in construc
tion but one is peaked at 90 cycles and the 
other at 70 cycles. (This is done to cancel 
the natural period of each reproducer.) The 
paralleled voice coils result in four times the 
power obtainable from a single reproducer, 
states the manufacturer. 

An overall sensitivity of less than one-half 
microvolt-per-meter is obtained with an undis
torted power output of 15 watts. The total 
line consumption at 115 V. is 125 W. 
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Alignment 

Every Zenith Automobile receiver is balanced on an accurate, temperature controlled crystal oscillator 
before leaving the factory and unless a part is changed or the calibration has shifted, the adjustments 
should not be tampered with. Where it is absolutely necessary, however, a good test oscillator capable of 
delivering a modulated signal at 1500, 600 and 485 K.C. will be required. 

To balance the I.F. circuit remove the cap and lead from the grid of the 6C6 tube in the control head 
and attach the test oscillator to the grid and to ground. Set to 485 K.C. and first adjust the primary I.F. 
trimmer shown (A) in Figure I. Ne:x;t trim the secondary (B). Now tum the plate trimmer (C) on the 
side of the chassis base to resonance, with a No. 4 Spintite wrench. Its (2nd I.F.) transformer is directly 
above the adjustment. Set the screw (D) in the top of the transformer shield to resonance also. The 
third I.F. transformer is adjusted through a hole in the rear of the chassis and also on top of the trans
former indicated at E and F. This completes the I.F. circuit. Replace the grid lead on the 6C6 and 
screw the metal cap back in position. 

· 

Next attach the test oscillator to the antenna and ground lead of the control head and set it to 1500 
K.C. Remove the control head cover and set the variable condenser trimmers (G and H). to a point where 
the 1500 K.C. signal is loudest at that frequency on the dial. Then set the test oscillator to 600 K.C. and 
rock the dial slowly at that frequency; at the same time turn the padder condenser adjusting screw. This 
trimmer is reached by removing the button plug on the bottom of the control head. The adjustments 
should be gone over twice to insure greater precision. Provided the test equipment is dependable, the 
entire receiver will now be in proper alignment and the calibration very accurate. 

1500 • ftOO K.C. 
SI�,_L HERE 

0 

0 0 

373 

The following is. a list of performance factors which information may be of assistance where accurate 
measurements are essential. 

Intermediate Frequency 
Sensitivity in Microvolts 
Power in Milliwatts 
Power Consumption in Watts 

485 K.C. 
1.5 

2200 
36 
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Type Volt. Volt. 01 _.

2.4 7.

95

I.F. 2.4 190 90

Z-57 2nd Det. 2.4 90 -60 70 -60

1-57 A.V.C. 2.4 -10 -65 -2 -65

Power 2.4 175 -70 165 -70

Rect. 5. *350 - - - .

Tube 
Type 

Z-58 

Z-58 

Z-56 

Z-58 

Z-57 

Z-57 

Z-59 

Z-80 

OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORPORATION 

SOCKE.T VOL TAGE.S 

ru. Plate Cath. Screen 
Position Yoi"t. Volt. Volt. Volt 

R.r. 2.4 190 0 95 

lat Det. 2.4 190 2.3 95 

Oac. 2.4 100 0 -

I.F. 2.4 190 0 90 

2nd Det. 2.4 90 -60 70 

.A. .v .. c 2.4. -10 -65 -2 

Power 2.4. 175 -70 165 

Rect_._ 5.._ •350 - -

Supp. Plate 
Volt CurrAnt 

0 7. 

2.3 4. 

- 4. 

0 2 

-60 .2 

-65 0 

-70 25 

- ·�F. 

Line 115 Volts All Controls M&ximwm 
---- ---

(All readings, with exception of heaters, taken from eocket connections to ground. 
Use 1,000 ohm per volt D. c. meter.) 

375 

BALANCE I.F. frequency at 175 K.C. C ondeneer gang at 1500 K.C. and oscillator pad· 
der at 600 K.C. 

5'1-MS 
78-66 
'18-6'1 
'18-68 
18-69 
'18-60 
95-146 
96-147 

116-109 
136-2 

TO A.C.UNE � 
TO .5PEAKEit 

TUB£ POSITION 

18CRtcbiOD Pla'-••••••••••••••••••••••••••••••••••••••••••••••• 

59 Seven· ProDC Sootat •••••••••••••••••••••••••••••••••• �••••••• 

56 rive PrGDg Sodtet•••••••••••••••••••••••••••••••••••••••••• 

58 Six Proag Sodtet ••••••••••••••••••••••••••••••••••••••••••• 

5'1 Six Prong Socket••••••••••••••••••••••••••••••••••••••••••• 

80 �omr Prong Socket••••••••••••••••••••••••••••••••••••••••••• 

115 volt 25 c7ale Power �ransformar•••••••••••••••••••••••••••• 

115 volt 60 GJa1e Power �ransto�ar•••••••••••••••••••••••••••• 

�\e Sh1el4 •••••••••••••••••••••••••••••••••••••••••••••••••••• 

I .-p JQae••••••••••••••••••••••••••••••••••••••••••••••••••••• 

• • 50 
.15 
e15 
.15 
.15 
.15 

5.50 
Se'l5 

.10 

.06 
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11-3 
26-38 
61-19 
61-22 
80..65 
80-69 

100-l8 
122-6 

S-2242 
S-224.3 

22-112 
22-113 

•22-115 
22-117 
22-137 
22-147 
22-161 
22-165 
22-170 
22-111 
22-172 
22-173 

63-121 
63-135 
63-137 
63-140 
63-160 

63-169 
63-232 
63-234 
63...235 
63-239 
63-244 
63-251 
63-252 

20-30 
20-31 
20-35 
95-133 

S-2252 

·46�6 
46-62 
49-45 
49-46 
43-49 
52-32 

OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORPORATION 

P AJt!IS 1ND Pill CBS 

CH.f.BSI S 203"1 

Pulle1 Strift�••••••••••••••••••••••••••••••••••••••••P•r tt •••• 
Dial D� StriP•••••••••••••••••••••••••••••••••••••••••••••••• 
'l'lming Shaft Pulle7 -( �1 id ler) •••••••••••••••••••••••••••••• 
!Uning Shaft Pulle7 ( large idler)•••••••••••••••••••••••••••••• 
Dial D� Pulle7 Teneion Spring•••••••••••••••••••••••••••••••• 
Yolume and Tone Control Tc1ion Spring ••••••••••••••••••••••••• 
2i Yolt Pilot LaaP••••••••••••••••·••••••••••••••••••••·••••••• 
Shadow Meter •••••••••••••••••·•(Bot u1ed on MOdel 616) •••••••• 
Volume Control Dial A8eemhl7••••)" " " " ") •••••••• 
Tone Control Dial .beemblJ'• ••••• (" " " " " ) •••••••• 

Con den•ere 

.1 mtd 300 YOlt(2n4 Detector Screen & Po .. r Grid) ••••••••••••• 

.5 " •••••••• (R.F.l•t Detector & I.�.Gri d Retur n) ••••••••••• 

.1 " 200 volt(Pour ueed, tee below)••••••••••••••••••••••••• 

.5 
" •••••••• ,R.F.let Detec tor, & I.P. Screen) •••••••••••••• 

.05 " 400 volt(Oecill�to r Plate)••••••••••••••••••••••••••••• 

.0005 600 vo lt(2nd Detector Plate & A.v.c.screen) •••••••••••• 
Pad.der •••••• •••• ............ •• •••••• ••••. ••••• •••••••••••••••••• 
Three G&llg' Variable ••••••••••••••••••••••••••••••••••• •.• ••••••• 

.l mtd '-00 volt (R.I'.& ltt Detector P late,2nd Detector Plate) •• 

.05 " 600 volt(Tone Control)••••••••••••••••••••••••••••••••• 
2. " 4.50 volt ( Pil ter J ••••••••••••••••••••••••••••••••••••••• 
a. " 500 volt(Pilter) ••••••••••••••••••••••••••••••••••••••• 

lOOK Oba,1 Watt 
25M" i" 

Resilrtore 
(2nd Detector Plate j ••••••••••• •·• •••••••••••••• 
(2!ld Detector Cathode)••••••••••••••••••••••••• 
(Oecillator & P ower Grid)•••••••••••••••••••••• 
(A.v.c. Screen) •••••••••••••••••••••••••••••••• 

2
1

50
maMg: i :: 

lOOK" (A.T.C.Pla�e)•••••••••••••••••••••••••••••••••• 
4r001l " (A. V. C. Grid) •••••••••••• • •••. • ••••••••••••••••• 
�ual Tone Control•••••••••••••••••••••••••••••••••••••••••••• 
Manual Sene it1Tit1 Control••••••••••••••••••••••••••••••••••••• 
Kanual Volume Control•••••••••••••••••••••••••••••••••••••••••• 

2� ohm 1 Watt ( Oeoillator Plate)••••••••••••••••••••••••••••• 
500 " i" (let Detector Cathode) ••••••••••••••••••••••••• 
Voltage DiTt�er (eix tap) ••••• �•••••••••••••••••••••••••••••••• 
Voltage Divider (five tap)••••••••••••••••••••••••••••••••••••• 

Coill and Chok• 
.A.rltenna Coil •••••••••••• -••••••••••••••••••••••••••••••••••••••• 
Oacillator Coil •••••••••••••••••••••••• � ••••••••••••••••••••••• 
Detector Coil •••••••••••••••••••••••••••••••••••••••••••••••••• 
l1t & 2nd I. F. Tranaformer •••••••••••••••••••••••••••••••••••• 
Plate Choke and Bracke t•••••••••••••••••••••••••••••••••••••••• 

lU.ecell&neOWI. 
Large Y...nob ••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Srna.ll Krlob••••••••••••••••••••••••••••••••••••••••••••••••••••• 
Dynamic Speaker ro r lfodele 500, 516 withou t tranarormer •••••••• 
Dynamic Speaker for l�odele 500, 51 6 with tranafo rmer ••••••••••• 
Dynamic Speaker tor Model 517 •••••••••••••••••••••••••••••••••• 
Speaker Mnlt icord •••••••••••••••••••••••••••••••••••••••••••••• 

• .10 
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378 OFFICIAL RADIO SERVICE MANUAL

ZENITH RADIO CORP.
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22-113 
22-115 
22-117 
22-161 
22-156 
22-137 
22-1 3!3 
22-157 
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63-1 39 
63-14 0 
63-160 
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OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORP. 

MODEL. 20 22 A & B 

Variable Condenser Assembly 

.Fou.r Ga��g Conden•er •••••••••••••••••••••••••••••••••••••••••• • 
Dial D� 1saembl7•••••••••••••••••••••••••••••••••••••••••••• 
Pulley String••••••••••••••••••••••••••••••••••••••••••Per ft. 
D ial Stri�·····••••••••••••••••••••••••••••••••••••••••••••••• 
2i �olt Pilot LamP•••••••••••••••••••••••••••••••••••••••••••• 
Dial Lamp Socket Aesembly (Lees Lamp) ••••••••••••••••••••••••• 

Fixed Conden•ers 

.001 mtd ••••••••••••••••• (2nd Detector Plate) •••••••••••••••• 
.03 " ••••••••••••••••• (Filter Choke Bypass) ••••••••••••••• 
.5 " ••••••••••••••••• (2nd Detector Cathode) •••••••••••••• 
.1 " ••••••••••••••••• ( R. F. & I. F. Cathode ) ••••••••••••••• 
.5 " �  •••••••••••••••• (R.f. & I.F. Detector Screen) ••••••• 

Padder •••••••••••••••••••••••••••••••••••••••••••••••••••••••• 
6. mtd ••••••••••••••••• (Power Filter) •••••••••••••••••••••• 

.5 " ••••••••••••••••• (3 used, see footnote) •••••.•••••••• 

.2 " ••••••••••••••••• (Power Grid) •••••••••••••••••••••••• 
e. " •••••••····�··•••(Power Filter) .. . .. . ...... . ..... . .. . 

Resistors 

ohm ••••••••••••••••• (lst, 2nd Detector Cathode) ••••••••• 25M 
500Jl 

lMeg " 
lOOM 
150 

tt 

" 

" 

••••••••••••••••• (Power Grid) •••••••••••••••••••••••• 
••••••••••••••••• (Oscillator Grid) ••••••••••••••••••• 
•••.••••••••••.•••• (2nd Det. Plate & Power Grid) ••••••• 
••••••••••••••••• (R.F. & I.F. Cathode, Flexible) ••••• 

Tone Con tr ol • • • • • • • • • • •  • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  

10M ohm ••••••••••••••••• (Voltage Divider, Wire Wound) ••••••• 
12M " ••••••••••••••••• (Voltage D ivider) ••••••••••••••••••• 

Volume control and switch assemblY•••••••••••••••••••••••••••• 

Coils 

2nd Detector Choke••••·••••••••••••••••••••••••••••••••••••••• 
Detector Coil••••••••••••••••••••••••••••••••••••••••••••••••• 
Oscillator Coil••••••••••••••••••••••••••••••••••••••••••••••• 
R.F. Pre-aeleetor ••••••••••••••••••••••••••••••••••••••••••••• 
1 st I.F. �ransformer •••••• (l75 K.C.) •••••••••••••••••••••••••• 
2 nd I .F. Transformer ••••• ,(l75 K.c.) •••••••••••••••••••••••••• 

Miscellaneous 

Dj'na.rrtic Spealcer ••••••••••••••••••••••••••••••••••••••••••••••• 
Control K nobs, all sets, three ueed ••••••••••••••••••••••••••• 
Speake1· Cable ••••••••••••••••••• • ••••••••• •. •. • •••• •. • •. • • • • • • 

•A.F.COUPLING, TONE CONTROL, AliD FIRST DETECTOR CATHODE. 

$6.00 
.eo 
.10 
.10 
.12 
.15 

.30 
.30 
.50 
.35 
.50 
.75 

1.25 
.25 
.25 

l.5v 

.30 

.30 

.30 

.30 

.30 
1.00 

.35 

.30 
1.25 

.60 
• 90 
.90 

1.50 
1.50 
1.40 

e.oo 
.10 
.25 
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BEATS COMPETITION 
NEW "SURE-FIRE" PLAN SHOWS HOW TO GET 
MORE JOBS-DO THEM QUICKER, BETTER-AND 

MAKE MORE MONEY 
Yollll" biggest Radio service problem is competitio!l· Com

petition makes it much harder for the average service man 
to make a living. It cuts his profits to the bone. 

There are just two things you can do about it. You 
either "take it" or find a way to beat the competition. 

Most fellows will "take it"-they'll w01rk harder and 
harder trying to make both ends meet until finally seeing 
they are "getting nowhere fast" they'll quit. The wise Ra
dio service man uses another method. He gets above com
petition by a new Sure-Fire Plan-the special N.R.I. Pro
fessional Servicemen's Course. 

I SHOWED THESE MEN 
AND MANY OTHERS 

HOW TO GET AHEAD 
$40 to $100 a Month In 

Spare Time 
Radios are rapidlr 

getting more compli .. 
cated. My advice ta 
any man in Radio ia to 
"TRAIN.'' The day 
of the "'maga=ine •• acr• 
vice man is over. My 
Radio earnings run from 5�0 to $100 a month 
in my spare time. 

]. ]. Reider, 
536 Dayton Ave., 
St. Paul, Minn. 

Succeeds Where Others Fail 
Every service man 

has competition. The 
way to beat it ia to. 
train to do your work 
better than the othel' 
fellow. I have made a. 
number of sets work: 
after others fell down. 
I ·cannot praise N .R.I. 
training enough. 

D. 0. Mount, 
Bo• SH, 
Libby, Montana 

Not Bothered by Competition 
There are sixty Radia 

repair men in this town .. 
but I get a large per· �· . ' centage of the busineu. . _·. �- · -- I attribute my ability to 

A . . . -•� · �:::petr,���n·;� .=f:�
n

•r ' '\ )'4 , learned from N.R.I. 
Geo. A. Turner. 
211 Polk St., 
Pueblo, Colo. 

FOR ADVANCED RADIO 
MEN 

This Course is NOT for 
beginners. They wouldn't 
know what it was all about. 
It is for the men with ex
perience, previous Radio 
training, or both. It is th:� 
"ace in the hole" of the ser
vice man already in Radio. 

BlC�GER EARNINGS 
RESULT 

The Professional Sell'Vice
men's Course is a real Mo
ney Maker for you. It cov
ers methods and plans un
known to men who form 
your biggest competition. It 
trains you to do a more 
thocrough service job - to 
make satisfied customers 
who come back to you time 
and time again; the type of 
customer who wants good 
w01rk and is willing to pay 
for it. 

It teaches you to do the 
average job much more 
quickly - by special meth
ods - by service "short
cuts"; eliminates the "trial 
and err01r" method of ser
vicing - enabling you to 
handle more jobs in the 
same time with a greater 
dollars and cents profit. 

You can handle "failure" 
jobs, where the other fel
lows fell down. Result, 
money in your pocket. 

YOU LEARN TESTED MONEY-MAKING METHODS 
You learn the scientific methods-of finding Radio work 

and doing the jobs. The easiest--simplest-and more pro
ductive' methods are poiqted out to you-methods tested 
and found best--plans that beat out the "hit and miss 
methods" used by the maj01rity of your competitors. 

Only those things ue included which the professional 
service man must know to beat competition and make good 
money. Every paragraph is chock full of meaty material
just what you need to be more successful in Radio ser
Yicing. There are fifty-two printed and illustrated books 
av&aging thirty-two pages each, containing text diagrams, 
illustrations and questions. 

Iri addition there are also ten reference books and eight 
service manuals containing valuable tips, servicing data 
and diagrams. Additional diagramB appear regularly in 
National Radio News, a subscription to which is included 
with the Course. 

Get out of the rut--don't battle day by day for exis
tence. You can go far as a Radio service man-with the 
National Radio Institute's Professional Servicemen's Course. 
The material can be put into practice immediately. It means 
added profit to you right from the start. 

RECOMMENDED BY PHILCO 
Why did the Philco Radio and Television Corp. recom

mend this course to its thousands of dealers and service
men? Because they realized its value to professional Radio 
servicemen; they ll.'ealized it makes successful servicemen. 

N.R.I. training has made many men successful in Radio 
servicing. Hundreds of success letters are on file here at 
N.R.I.-letters from men like you who wanted to go further 
than the ordinary Radio man-who wanted to make big 
money. Just a few Sire reproduced on this page to show 
how N.R.I. fits men to do the jobs where others fail. � You, too, can get in on the big money end of Radio .�' 
- you can override your competition - you can ' 
have the better things of life which you have al- / 
ways wanted. It's your "New Deal"-a / 
"Sure-Fire" plan to success in Radio. / ,.,�"' / c,O� 

There is absolutely no obligation- , �� �� 
it costs you nothing to find out .1 �<t_,:l' 
more about this Professional Ser- . .-' .,af, � �.,. / 
vicemen's Course. Clip �mt " • ., o�"�<> V' // �he coupon below and mail �� C.· ,.,:>':,"'. ,...,,o ..•.. / / .. �� today for ,a free out- � "' o<:f'< #''�> .. / .. / 
lme of N.R.I. s Profes- �� ,r � �� o� ./ ./ / sional Servicemen's �0 �# 1'1.,;,.,:.,..... // ./ ,/ 
Course. �SJ�T .. d'��c ,., ... // // / _./ 

.I �- ./'<o,c� .,;sf /% / 
�'� CJ''' ._c . ..,<�,�� / // �'0�4.� ..;,�".:.'""'d''l / �..., / -� .. 

,
, t-�.P ,�> � ..,,�., .. � .. - !>�>�" .,_;;;. ,...,. � 

/ �'\.., � o,J' .p' � 



R,

05c. 4.2

Z-58 I.F. 2.4 3. 120 3.5 8.4

Z-27

I I I

120
1 30.

TO C SOC/fET

-TeE4 XER

LONG 14/AV E
SW/TCH VOLUME CONTROL

STA-77 0 /V
CONTROL SELECTOR

382 
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ZENITH RADIO CORP .. 

Tube Fil. Plate Cath. Screen Supp. Plate 

Type Position Volt. Vol:t. Volt. Volt. Volt. Current 

Z-58 R, F. 2. 4 260 3.5 120 3.5 9.0 

Z-24A bt Det. 2.4 260 5.5 120 120 .2 

Z-27 Osc. 2.4 120 0 - - 4.2 

Z-58 I F. 2.4 260 3 5 120 :3 5 8.4 

Z-27 2nd Det. 2.4 180 10. - - .3 

Z-47 Power 2.4 240 - 260 - 30. 
120 30. 

Z-80 Rect. 5.0 120 - - - 3o. 

Line 117 Vol te All Controls Maximum 

( All readings, with exception of heaters, t aken from socket connections to ground. 
Uee 1,000 ohm per volt D. c. meter. ) 

BALANCE I.F. frequency at 125 K.C. Condenser gang at 1500 K.C. and oscillator 
padder at 600 K,C, 

11-3 
26-40 
80-69 

100-18 
S-769 

- SWITCH .d./:i!) 
......._ 1/0LUM£ CONTROL 

LQLYE "--.. STATION 
CONTROL SELECTOR 

PARTS AND PRICES 
STANDARD AND LONG WAVE RECEIVER 

CHASSIS 2046 

Dial Aeeembly 

Pu.lle1 Str1Dg' ••••••••••••••••••••••••••••.•••••••••••••••••••• per tt. $ 
Calibrated Dial StriP•••••••••••••••••••••••••••••••••••••••••••••••• 
Pulley String Tension Spring ••••••••••••••••••••••••••••••••••••••••• 
2i- volt Pilot LaDlp •••••••••••.••••••••••••••••••••••••••••••••.•••••• 
Dial Lamp Socket Assembly (lese lamp ) •••••••••••••••••••••••••••••••• 

S-2578 Dial Drn.m Aslel!lbly ••••• _ •.•••.•••••••.••••••••••••••••••••••••.•••••••• 

.10 

.25 

.01 

.12 

.15 

.eo 



messoetor.
RESISTOR
COMANY
Nwatk.

When formulas mean results-
Many well designed pieces of apparatus have failed due to improper selection of com
ponent parts. Don't YOU make this mistake when designing or building that new Set 
Analyzer, Decade Box or High Resistance Voltmeter. Use this FORMULA, as all the 
leading Analyzer manufacturers are, and b e  sure your efforts are not being wasted. 

0 +A+ Md 

LC 

Where 0 equals QUALITY and A equals ACCURACY, Md equals MODERN DESIGN and LC LO� 

COST and LAST COST, then PwwR is always PRECISION WIRE-WOUND RESISTORS. 

RESISTANCE RANGE 
.25 Ohms to 200,000 Ohms 

TYPE L-A New Precision llesistor 

Maximum Wattage . .................................. .. l-4 
Diameter . . . ................................................. o/o" 
!Aneth . .. . ............. '!." 

Tenninala r FIWble l.adl 

TYPE D 
Nonnol Rating Y, Watt 
Maximum Len�th H" 
fdaximum Di...,meter 6/a" 
!Aneth of t.-•. da 1 V." 
Fumiahed with No. 18 

Tinned Copper 1.-lo 
TYPE F 

Normal Rating 1 Watt 
Maximum L<-neth 1" 
Maximum Diameter o/a" 
!Aneth of 1.-lo 1 y." 
Furniahed with No. 18 

Tinned Copper Leada 

RESISTANCE RANGE - .25 Ohms to 5 Megohms 

TYPE A TYPE B 

Normal R..tinc 1 Watt 
Maximum Length 21/a" 
Maximum Diameter o/a" 
Furnished with 

Normal lUting 2 W ott 
Maximum Length 21/1" 
Max;mcm DiAmeter o/e'' 
Furnished with 

Srandud Copa Standud Capo 

TYPE BP 

Maximum W attaae ....................... , 

Maximum R.iatan� ........ ....... 60,000 

Diameter 

Lencrh .... 

......... o/," 

·-····-················· ·········-··· .. . ........ .1�" 

TYPE VP 

M:.ximum Wattage .............................. 10 

Maximum � .. .. ............... 100,000 
Diaawter .............................. ············--� �� 

Leneth .............................................................. 2" 

TOLERANCE 2% PLUS OR MINUS 

RATED RESISTANCE 

7o/1" 1-, 2Y," high 
1" wide 

RC-120 100 Watt 
Reoilltance Range, 3 ohma to 6,000 ohma 

TYPE C 

N...-1 R..tine ' Watt 
Ma.ximum !Aneth 4'/•" 
Maximum Diameter o/a" 
Furnill� with 

St ......... Cape 

FREE BOOKLET AND PRICE LIST 

Precision Custom-Built Wire-Wound High Resistance Units 

PRECISION RESISTOR COMPANY 334 BADGER AVENUE, NEWARK, N.J. 
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22-82 
22-111 

*22-113 
22-117 

*22-137 
22-138 

2 2-156 
22-157 
22-159 
22-161 
22 -179 

63-135 
63-139 
•63-140 
63-156 
63-160 
63-199 
63-200 
63-207 
63-208 
63-209 

20-28 
S-2212 
S-2213 
S-2586 
S-2587 

46-59 
46-60 
49-44 

*22-113 
*22-137 
5 2-27 
57-326 
78-37 
78-38 
78-39 
'18-40 
78-54 
83-218 
83-228 
83-260 
93-167 
93-168 
93-170 
95-128 
95-130 

126-109 
136-2 
136-4 

S-2124 
S-2218 
S-2219 

.001 m.fd 
.03 " 

.5 

.5 

.05 

.2 

6. 
a. 

" 

" 

" 

" 

" 

500 
600 
200 
300 
400 
200 

450 
450 

OFFICIAL RADIO SERVICE MANUAL 

ZENITH RADIO CORP. 
Conden sers 

volt •••• •• • •  (two used, 2n d det. plate) ••••• • •• •• • • • • • • •  

" 
• • • • • • • •  (speaker field) • • •• • •• • •• • • ••• • ••••• • • • • • • •  

" 
• • • • • ••• (two used, see be low) •••••••••• • •• • • • •• • ••• 

" 
• • • ••••• (let Det. S creen &s H. F.) •

.
•••••• ••••••• • •••• 

" 

" 

" 

" 

• • • • •• • •  (three used, see below) ••••••• •••• • • •• ••••• 

...... . . 

. . . . . . . . 

(power grid) ••••••••••••••• • •• . , ••• • . • • • • • •  

(filter) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  

( filter) •• • •• •• • • . . . . . . . . . . . . . . . . .. . ... 
Four G&llg Variab le • • . . • • • • • . • • •• • • . . • . • . • . . . • • • . • • • • • • . • • . • • • . • . • • . • •  

Variable Padder • • •• • • • • • . • • . •• •••• • •• • • • • • • . . . . . . . . . . . . . . . . . . . . . . . . . .  

S erie 1 Pad de r •• • • • . •• • • . • • . • • • • •• • • •• • ••• • • • .  . . . . . . . . . . . . .. . . . . . .  . 

Resi store 

25M 
50 0M 

lMeg 
10M 

lOOM 
150 
Tone 

ohm • • • • • • • • • • • • •• • •• (ls t & 2nd uet. cathodes) • • •••• • • • • • • • • •• •• 

" 
• •• • • • • • • • • •• ••• • ( power grid) • ••• •• • • •• • • •• • •• • • • • • •• •• •• ••• 

" 
• • • •• • • • • •••••••• ( oscillat or grid) • • • • •• • • • . • • • • • • • • • • • • • • •• 

" 
• •••••• • •••• • • • • • ( 2nd det. plate) • • •• • • • . •• . •• • • •••• • • . ••••• 

•• ••• • (2nd det. plate power grid) • •• •••••• • • • • • • • 
" . . . . . . 
" (R.F. & I.F. Cathode) • • • • • • • • • • •• • • • • • •• ••• 

Con trol . • • • . • . . . • . • . . • . . . . . • • •• . • • • ••••• • . . • . . • . . . • . . . • . •• . . . . . .  

10M 
12M 

ohm • • • • • . • •• • • • • • •• •  (voltage divider) .. . . . . . . . . . . . . . . . . . . . . . . . . 

" 
• • • • • •• • • • • • • . • • •  (voitage divider ) • • • • ••• • • . • • • • • • • •• • • • • •  

Volume Control and Switch Assembly . • • • • • • • • •• • • •• • • • • • • • • • • •• •• • • • • • •  

Coils an d Choke s 

R. F. Plate Choke . . • • •• . . . • • . • • . • �� • • •• • •• . • • • . . . •• • . . • . . . • • . .  . . 

lst r.· F. T ra.ns former • . . • . • . • . • . • • • • . . • •• . • • . . . .  

2n d I. F. Tra.naf·ormer . . . . • • . . • . • • • . • • • . . . . • . . . • .  

Oscillator Coil and Detector Coil •• (below chassis) 

Pre selector Coil • • • • •••• • • • • • • • •••• ( ab ove chassis ) . . . . . . . . . . . . . . . . .. . 

Large Knob. 
Small Knob • • • • • •  

Dynamic Speaker. 
. . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  •· . . . . . . . . . . . . . . . . . . . . . . .  . 

R.F. and I.F. Cathode - 2nd Detect or Cathode. 
Tone Control, 1s t Detector Cathcde, Audio Coupling .• 

. . . . 
. . . . . . . . . . . .. . .  . 

Speaker Cable •• • • . • • • • . . . • •• • • • . . . • •  • • • • . .  • • • • • • • • • • • • • • • • • • • • • • 

Escutcheon Plate ••• • • • • ••••••••• • (Except J.'[oJel 510-5) • ••••••• • •• •• •• •• • 

Z-27 'l'u.be 
Z-24 Tube 
Z-47 Tube 

Socket • •• • • • •• • . • • •  

Socket • • ••••• • •• • • •  

. . .. . ... . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  

. . . . . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  

Socket •• . . • . . . . . . . • • . •• • • . • . • . . . . • . •• . . • . . • . . . • •• • • . • • • • . . . . • 

Z -80 Tllb e Socket ••• • •• •• • • • •• • •• • • •• • • • • • • • • • • • • • • • •• •• • . •• • •• . • • • • • • •• 

Z-58 T'u.be Socket •• •• • • ••• •••••• ••• •• •• • • • • • • • • • • • • • • • • • •• • • • • • • • • • • • •• •  

Single Terminal Soldering Br ackets • • • ••• •• •• •• • • • • • • • • • ••• • • • • • ••• • • •• • 

Speaker Cable Terminal StriP• • • • •• •• •• •• •••• • •• • • • •• • •• • • • • ••••• • • • •••• 

D�lb1e Terminal Soldering Brac ket s •••• • •• • • • • • • • • • • •••••• • • •• • • • •• • • • •• 

Rubber Cushi on for Chassis Mounting (upper ) • • • • • • • • • •• • • • • • •• • • • • • • • • • •  

Rubber Cushion for Chassis Mounting (lower ) •• • •• • •• • ••• • •• • • • • • • • • • • • • •  

Metal Washer used with the abov e • •• ••• • • • • • • • •• • • •• • • • • • • • • • • • • • • • • •• • .  

Cmnbination 220-110 volt, 60 cycle Power Transformer • • • • • •• • • • • • 

25-30 c:,•cle 110 volt, 60 cy cle Power Trans former • • • ••• • • • •• •• • • . 

'I'tlbe Shield. a - Sma.ll • • . . • • . • • . • • •• • • • • • • • • • • •• • . • . • • • • • . • • •••••• ••• • ••• 

2 amp Ftls e • • . • • • •• • • . • • • • . • . . . • • • • •• • • • • • . • . . • • • • • • • •• . • ••••• • • • •• • • . • • 

1 amp Fu..s e • • • •• • • •• • • •• •• • • •• • • • ••• • •••• . . . . . . . . . . . . . . . . ..... . . . . . . . . 
Heat Insulating Shield.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Long Wave Switc� Shaft & Pin Assembly • • • • • • • • • •• • • •• •••• • • •• • • • • • •• • • • •  

Long Wave S•itch Plate, Shaft and Bracket Aas embly •• • ••• • •• • • • • • • •• • ••• 

.20 

.20 
.35 
.50 
. 25 
.25 

1.25 
1.50· 
6.00 

.45 

.40 

.25 

.25 

.25 

.25 
.25 
.25 
.80 
.30 
.25 

1.25 

.75 
l. 75 
1. 75 
l. 75 
1.50 

.15 

.15 
a.oo 

$ .25 
.30 
.15 
.15 
.15 
.15 
.15 
.05 
.15 
.07 
.01 
.01 
.02 

5.25 
6.25 

.06 

.06 
.06 
.30 
.50 

2.00 



tat

Discriminating Service Men Follow the Choice 

of Well-known Engineers and Specify 

POLYMET PBODU(;TS 
These finely built parts are used by many leading radio re
ceiver manufacturers, following thorough and successful 
laboratory tests. ENGINEERS DO NOT GUESS-THEY 
KNOW! 

ELECTROLYTIC CONDENSERS 

Polymet Electrolytic Condensers are performing service in all pam of 
the world, in varied climates with freedom from trouble. Extreme care hes 
been taken to enure e high quality product. Low leakage, low power 
factor end true capacity ere a few of their outstanding features. In adJi
tion to the self-healing wet electrolytic condenser, the Polymet dry Elec
trolytic Condenser has become equally popular. Polymet Electrolytic Con
densers are standard for years in many receivers-these condensers are 

leaders among such capacitors. 

W AXTITE & PETITE BY -PASS 
CONDENSERS 

Polymet Waxtite and Pe-tite Con
denaen are th\e ori&inal t)'pe of paper������= -wrapped "canridge" fonn 

_ of·. condenaen. Due to spe
cial conatruction, they are rhorougn,y 
eealed. These Waxtite and Pe-tite Condenaen are ln8<ie in numerowo ca.,.Otiee from .001 Mfd. to .5 Mfd. in many voltage•. 

BY -PASS CONDENSERS 

These Polymet By-paM Condenaen .,. 

only too well known and an recotl1lized 
in oervice w�k • m- reliable for by- . 

pus replacemem.. Tiley are manufac
l:ured in 1trict accocdanoe with RMA 
standard�. 

AUTO-ELIMINATOR CONDENSERS UNCASED PAPER CONDENSERS 
Auto-Eliminator Condenaen were oriainated 

by Polymet and have been especially �oaigned 
to widutand high temperature and exca.ive 

vibration. Tiley are atandarJ ln 
many weU-known auto .. radio seu-
they effectively eliininatll! •park in
terference. 

. MICA CONDENSERS 
In the conttruction of Potymet Mica Conde11.1ers only aelected gradea of mica and foil are wood. They are entirely sealed in molded bakelite, and protecteJ 
from atmospheric conditiona. They are mechanically strong ar..,d electrically 
accurate. We fabricate many sizes. Our midget aiza are very popuJar in t.ue 

tmall .. u. Our 
l a r g e  molded 
types are otandard 
for many indw
trial concerna. 

Po!ymet ha. _,.r,red a splendid va· 
ri�ty of uncased conden�en oi the high .. 
.. t variety - strictly built to RMA 
o:andard&-thoroughly wax-aealed, and 
nw-ked with c�ity aod acauate volt· 
age rating. "Iltey are iurniahed wi�h 
llexib!e !<ado p•rmitting <MY asaembly. 
There are none 6nu i<K econODJical 
.ervice wor-k. 

FIXED RESISTORS 

Polymer "'ire-,.oun� tubular reaiat- .-. accuntely made o( the highoat snde 

of resistance alloy wire, wound 011 refract� tuboa. They are completely 

covered with heat·raUtinc, insulating 

enamel which protecta the win against 
oxidation, moiature or mechanical in· 

jwy. Each roaiot� ill accurately valued. 'j�H i 
A Copy of Special Service Men's Catalog of 

POL YMET RADIO ESSENTIALS 

will be sent on request. 

POL YMET MANUFACTURING CORP. 
8 33-S East I 34th Street & New York City 

���-���!i!i!!!!! 
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THE BIGGEST RADIO VALUE IN AMERICA TODAY I 

Official 
RADIO SERVICE MANUAL 

and Complete Directory of all 
Commercial Wiring Diagrams 

IN LOOSELEAF, FLEXIBLE, LEATHERETTE BINDER 

N EVER in the history of radio has there ever been 
published a manual, so complete as this new 
OFFICIAL RADIO SERVICE MANUAL. It 

is a veritable encyclopedia of service information - worth 
several times its regular price. It is invaluable not only to 
the Service Man, but to everyone interested in radio. 

For this Manual there has been collected available wiring 
diagrams and data of nearly every commercial set, of \\·hich 
there is any record, manufactured since 1927, and many 
earlier ones. 

Additional service data for new receivers. as 
they appear on the market, will be supplied at 
a trifling cost so that the Manual might be kept 
up-to-date at all times. But that is not all. 

Service Information 
The OFFICIAL RADIO SERVICE MANUAL 
contains a comprehensive instruction course ior the 
serviceman. giving practical information from eyery 
angle on how to service the set. Here are only a 
small number of the articles mentioned: [ Antennas Eliminators 

Amplifiers Meters 
Automotive Radio Power Supply 
Condensers Systems 
Detectors Tubes 

Radio-Phonograph ] 
Equipment 

Resistors 
Short Wave Sets 
Speakers 

Y oe sim9ly cannot realize what a tremendotu wor"k thit 
is until you have held a copy in your hand. and have 

gone through the 650 poges, iDcluding the aupplemenu. 

What They Say 
NOTHING CAN COMPARE WITH IT 

I ha\·e reretn•d mr ropy of thE' OFlo"lCL\J� R \1>10 �F.R\"IC'F: 
MA!'\UAL. I expedet.1 It woultl he good for I think you 
know as m urh as any or them what the an•ragp radio mnn 
wants, but I'll wager not \·en' many UPt'clPd to rt-(·ehP a book comparable to this one. I think you desen·e a lot of uetlit for being the flr!tt to put out a real serrlce manual 
that the amateur or t'lmfessional can make good evPrrday use ot. It's a good practinl book and one that e\·ery sen·ice man 
will be proucl of.-E. D. HANA., Haslett. Mich. 

BEST BOOK IN THE FIELD 
I rrrelved >·our book OFFICBI, R.\010 SF.R,ICE MAlS1JAL 
and I find

· it is al'l yet the hest hook I h;n·e founcl in this 
fl.Plc't or radio. You are well justUled in thl\t thh is th& 
J'PI:'r of st•rdre manuall'l. I wish you all the sur·ces!t possible 
in th(> puhliflhing or future books nn radio whtrh :1re surt> of Stl"f'l'lt n(>ressit�·.-\VILLIAlf R HRO\VX, Brown Radio Sen-ice. 
1010 Ducklrigharp Street, Toledo, Ohio. 

WORTH A GRE4T DEAL MORE 
Rt'I'Pived your ropy. or OFFICI.\L RADTO SF.RliCE MA!\"UAL 
And :1m greatly plea8f'd \l"lth !'arne. It h worth a grut de:1l mnr(> than It costs.-B..\ROLD �-\lGt;IER, 41 Rutland AYe •• 
Arlington, N. J. 

HUGO GERNSBACK, Editor 
CLYDE FITCH, Managing Editor 
650 PAGES - Including Supplements 

Over 1,500 Diagrams and Illustrations 

Flexible, Looseleaf Leatherette Binder 

9 x 12 Inches 

$450 

�--------------------· 
A VERITABLE GOLD MINE . I re<"e!ved the OFFICIAL R.\DIO SF.R,IC� MA?-.'UAL. · 1 

am W(>ll plea�tf'd. It j!' a l"eritable golc.l mine .for the Service 
:atan.-EUGENE BI]I.TORD, Arkansas Cit)· • .  Kansas. 

MAIL COUPON I GERNSBACK PUBUCATIONS, Inc. RM·H 
I 96-98 Park Place, New York, N. Y. 

MAGNIFIQUE 
. 

Rtcelved my COllY or the OFFICIAL RADIO �F.RVICE 
1\fA::'\"UAl. thh A.M. ..She ts what you ull him! �lag� nlftque I F.:r.qublte !.. A timely aid ror the troubled sets. 
Thanks.-E. llOICE, ll18 W. Dauphin, Pblla�elpbla, Pa. 

TODAY! 
I 
I 

As per your special offer, I enclose herewith S4. 50 tor 
whi.:h you are to send me, postpaid, one copy of the 

I OFFICIAL RADIO SERVICE MANUAL. 
I 

------------------------------------------------------------------------------1 1 Name 

Prepared Especially /or the Radio Service Man! t Addre•• ·· ···· ·········· ·········· · 

-------------------------------------------· I City .. ························-·······-· State ...................... . 
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Full Radio Se.... God.

Here comes the 
l 1933 OFFicial Radio Service Manual 

OVER 2 ,000 
I LLUSTRATIONS 

OVER 700 PAGES 

9 X 1 2  I NCHES 

LOOSELEAF 
FORM 

FLEXIBLE 
LEATH ERETTE 

COVER 

The importance of the last two OFFICIAL RADIO SERVICE MANUALS to 
those engaged in the Radio Industry has been shown by the fact that over 52,000 
copies of both editions have been purchased and are in use by manufacturers, 
jobbers, dealers, Service Men and experimenters. Incessant demands have en
couraged us to publish a new and bigger Sert,ice Manual for 1933. 
The new manual will not contain so many full-page illustrations a s  in 'the past 
for the reason that not as many new sets are being put out at present, but will 
have in its contents important information that has not yet appeared in print. 
T his new "dope" is invaluable to radio men. Stress has been emphasized on 
giving only practical material, not complicated theory. I t  is  bound to save time 
and money for everyone. 

The simplicity in the makeup of the 1933 Manual makes information easy to find, 
accurately and quickly. As in the past the size will be 9 x 12 inches, in loose
leaf form, with flexible leatherette covers. 
Many additional features will be included in the new manual. The FREE 
QUESTION AND ANSWER SERVICE which was extremely popular in the 
previous edition will also be maintained. We assure you that the 1933 OF
FICIAL RADIO SERVICE MANUAL will be a revelation in radio. literature. 
Advance orders are now being accepted at the price of $5.00. Take advantage of 
this low price,..-send your order today. Be among the early ones to get a copy 
from the first printing. Checks or money orders accepted-register letter if it 
contains cash or unused U. S. Postage Stamps. 

The following are partial contents of the 1 93 3  Manual:  
Complete operating notes, and hints from actual experience with radio receivers 

in the field, collected by pranical Service Men all over the country. 
Complete actual, pictorial views of hundreds of commercial receivers with addi

tional schematic diagrams. Location of parts on the chassis are shown, and 
where important adjustments must be made. This section alone is worth the 
price of the book. 

Values of all intermediate frequencies used in superheterodynes, and a complete 
section of valuable service data on superheterodynes. 

V alus of resistors and condensers, to aid in replacement work. 
Latest information on combination long- and short-wave receivers, short-wave 

adapters and converters. 

How to tune and service short-wave receivers for best results. 
How to use the most modern servicing instruments. 
Complete section showing how the Service Man can build himself service instru

ments, oscillators, etc., at very low cost. 
Complete section on the construction of all test equipment, including high- and 

low-frequency oscillators, tube checkers, ohmmeters, etc. 
Tube-chart inform'ation on all new and old tubes, in handy form for quick 

reference ; indicating socket connections and operating values, thereby pre
venting confusion. 

An entire section on money-making suggestions for Service 
Service Men themselves who have made a success of 
you short cuts and commercial information on how to 
the servicing game. 

Men, written by the 
the business ; giving 
get the most out of 

Servicing information on interference elimination, with practical data and many 
examples of interference prevention. 

Automobile radio installation and servicing-hints on automobile radio in gen
eral. Complete data on servicing all known, commercial, automobile re
ceivers with short cuts to get quickly at the seat of the trouble. 

Service kinks, servicing short cuts, and miscellaneous servicing information. 
A complete section of various radio tables of every imaginable kind, in constant 

use by up-to-date Service Men. 
A large section giving complete technical data on meters of every kind pertain

ing to servicing in general. 
G E R N SBAC K P U B L I C A T I O NS, Inc. R'44 
96·98 Park Plue, New York. N .  Y. 

Complete index and cross:it_tdex to make it easy for you to lind 
almost an :;thing pertaining to service instantly. 

I am crwlo�lll)( hl'l'C\\ 'Lh my n:mittaru:e 
of $.·,.ou for whi<'h rou are lo sf'nd me one 
1·upy of till' lH3:1 OFI<'I('I.\L lt.\lHO 
HI<:H.\"Il'E i\1.\ !\ T .-\J .. at the pr it-t' ut' $.i . IIIJ t•al"ll. t'ht.Tk..; or monc:r orders a•·t·eptcd. 
Ht•Kish'!" Jetter ir it  c·ontains ntsh or u n ·  
used 1 ' .  s. po.;Laf.:"c stump,;, 

Xamc ...  

.\tldn·,.;.� 

City . . . . . . .... .. .. .. ...... Stilte .. . 

TH E OFFICIAL RADI O  SERVICE MANUAL 

FO R 1 93 3  COMES TO YOU COMPLETE 

THIS YEAR-NO SUPPLEM ENTS 

FREE 
QUESTION 

AND 
ANSWER · 
SERVICE 

I n  every copy o f  the 
1933 Manual, l4 
coupons will be 
found, which will 
entitle you to 24 
thorough and com· 
plete answers by 
mail on servicing 
and operating on 
any of the setS or 
circuits mentioned 
in the manl.lal, as 
well as any others 
not mentioned, fot 
which you m_ight have need. This 
secvice alone is 
wonh $6.00. But 
it is absolutely free 
to manual owners. 
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rl
f2 .1

tanee Measurement
Receive°. and Ans

., Point Resiatance-
Measurements ia Typical Radio Set
using Ohmmeter; Resistance Meaeure-

en. using Modern Tester; Routine
Testihere Circuit Diagram is Avail-
able and

.here
where Resistancea are Known:

Routine Ti.lng where Circuit Diagram
is NO< Available and where Resistant.
are Unknown; the Relation of Voltage
Testing Methods to Resistance Measure-

ent: APPENDIX. Regiatance Charts.
etc.

J

Th@ �dio·€aft Library S@ri@s cov@rs accurat@ly 

@Very branch ol Badio-and thoroughly§ too 

Presented on this page are the new books of 
the RADIO-CRA•FT LIBRARY-the most com· 
plete and authentic set of volumes treating indi
vidually, imporcant divisions of radio. Each book 
has been desi�ned to give radio men the oppor· 
tunity to spec1alize in one or more of the popular 
branches of the industry. The material contained 

in these books will increase your knowledge ; you 
win find them a real help in your work and they 
will concrib.ute to your money earning capacity. 
Read these books during your spare time at home. 

familiar with the field which be represents. 
This is perhaps the first real opportunity that 

you have ever bad to build a radio library of 
books that are authentic, right-up-to-the-aunute 
and written so that the.r. are easily digested and clearly understood. Mall coupon below· for your 
books . 

The authors of these books are well-known to 
everybody. Each one is an expert radio man ; 
an authority on the subject____.,acb is thoroughly 

TO THE RICRT 

WILL BE FOUND 

A SHORT RESUME 
OF EACH BOOit 

Book No. I 

Radio Set 
AnaiJ'zer• 

And How To Use Them 

With Full l nstructl�ns tnd Dt· 
scrlptions of Set Analyzers, 
Tube Checkers, Oscil lators, Etc. 

By L. VAN D E R  M E L  

Thh book explains thoroughly 
the operation of set annlyzen, 
tutu� checkers, osc111ators and 
other testing equipment. For 
C\'ery radio man this book is u· 
tremely helpful. It covers every 
1>hase or testln& and as:ives you 
valuable short cuts; completely 
tllustruted with photographs and 
dla�rauns to facilitate the use of 
modern testers. Recently reprinted. 

Book No. 2 
Modern Vacunm 

Tube• 
And How They Work 

With complete Technical Data on 
All Standard and Many Special 
Tubes 

By R O B E RT H E RTZBE R G  

MODERN VACUUM TUBES 
describes tho fundamental elec
tron theory which is the basis or 
all vacuum tube operation, and 
goes progressively from the sim
plest two-element tubes right a.;p 
to the latest pentodes ;,nd thyra
trans. It Is written In clear. 
simple language and is devoid or 
the mathematics which is usually 
so conru�tng. Valuable rr.ference 
charts and characteristic curves 
of stendard and special tubes are 
to be found, also diagrams of 
sockets and pin connections. 

Book No. 3 
Tbe SuperbeterodJ'ne 

B-k 

All About Superheterodynes 
How They Work. How te Build 

and How to Service Them 

By C L Y D E  F I TC H  

There is n o  more fascinating a 
subJect In the large array of radio 
circuits than the famous super
heterodyne circuit. Whether you 
are H Service Man or experiment
er, first·hand knowledge about the 
construction or superheterodyne re� 
cehers is very Important. The 
book on Superheterodynes gives 
underlying principles or their ron· 
struction, right from the very ftrst 
set made. 

Book No. 4 

Medern Radio 
R-k·Ups 

Tho Best Radio Circuits 

A cOmplete Compendium of the 
Most I mportant Experimental 

and Custombuilt Receiven 

By R. D. WASH B U R N E  

I t  1 s  fascinating to the experi
menter, or even to the up-to-date 
Service :Man, to take a c·ommerctal 
set and to change it Into one us
Ing a famous hookup that is not 
found tn any manufactured set. 
Many excellent circuits have nev
er been commercialized, but lim
ited only to home set butld�rs. 
Thouunds of these vooular cir
cuits have been requested from 
time to time, and ln this book 
we have Included over 150 ctr� 
rults. which Include the famous 
Perldyne, Cash-llox A.C.-D.C. 
Set and others. 

Book No. 5 
Row to Become a 
Radio Service Man 

How to Get Started and How to 
Make Money In Radio Servlelng 

By L O U I S  M A R T I N  

The ambition o r  many m e n  i n  
radio today I s  t o  become a first
grade Service Man. It is not as 
dUHrult as one might believe. but 
it cannot be done Jn a few short 
months. }.,ollowlng very C'arefully 
the advice or Mr. }fartin. who 
has dealt with the problems of 
thou3ands of Service Men, this 
book deals very i·arefully \Vlth the 
essential stages in the prepara
tion for qualtrytng as a Service 
Man. 

Book No. 6 
Briqina Electric Seu 

Up to Date 

With Pentodet, Multi-Mus, DY· 

�::':.::tlo�1188��o·�=��n1a�8 
A. c .. D. C. and Battery Oper
ated Recalvers 

By CLI F F O R D  E. D ENTON 

In thJs country there are over 
ten million electrically operated 
recetvers that cou14 be modern· 
lzed-by placing to .them new type 
tubes, new �peaker -4\Qulpment and 
other modern improt'lments. This 
business or lmJfr'"ina old sets 
ran Ito to the erpertmenters and 
Service Men tr they will Quickly 
jump Into action. 

Book No. 7 
Radio JUnk• and 

Wrinklq 

For Service Men and Experi
menters 

A Complete Compendium on tho 
Latest Rod lo Short-Cub and 
Money-Savers 

By C. W. PALM E R  

It often becomes necessary for 
experimenters and Service Men to 

·call upon their memory for some 
short cut or radio wrinkle that 
will solve a problem quickly. In 
business, "short (;tlh" mean time 
and money saved, and to the Serv
ice Man ' 'time saved" m"eans 
money earned. 

Book No. 8 
Radio Q-tioas 

and Aaswen 

A Selection of tho Most I mpor
tant of 5.000 Questions SubmIt
ted by Radio Men During tho 
Course of One Year 

By R. D. WASH B U R N E  

There have been collected a wide 
variety of Questions which have 
rome into our Aditorlal omces dur
Ing the past two years. and only 
those whose answers would heneflt 
the majority or men engaged tn 
radio have been Incorporated tn 
this amazing question and an
swer book. A tremendously long 
list of topics Is treated. 

Book No. 9 
Automobile Radio 

and Ser-.-iciq 

A Co111pleto Treatise on tho Sub
Ject Covering All Ph••• from 

l::l:���n".'nco 
to Servicing and 

By L O U I S  M A R T I N  

Automobile radtoa are U l>  ��;nd 
coming, and someone has to servIce them prove;rl:r. H therefore 
behooves you to read thh im
mensely important new book on 
the art of Automobile Radio. The 
book is conclae, 1\nd full of tllus� 
trations. photorraphs, diagrams 
and hookups. 

A few ot the really lnterestlni 

�rvS:t
i
{

a
s�io ������'!i��:: &����; 

Descriptions of Coaimerclal Auto
motive Receivers : ServtcJng Auto
motive Receivers: Tbe Ignition 
System ; General Senlce Consider· 
allons ; EITects of Teinpernture on 
Power Supply; Concludon. 

Book No. 10 
Rome R-rdins aad 

All Aboat It 
A Complete Treatise on I nstan· 

taneous Recordings. Mlcr'l
phones, Recorden:, A111pllfttn, 
Commercial Machln11, Serv
Icing, ete. 

By G E O R G E  J. SALIBA 

It there is one subJect that 
h tascinatinc to every radio 
man, It is that or Home Re
cording. or course, this volume 
is not all on "Home" record
InK, but the lnform1Uon con
tained therein is important to 
l'Ommerclal radio men, studio 
operators, engineers and others 
interested in this phase or ra· 
dlo. 

The art of recordini ar.d rt· 
producing broadcaat selecttona Ia 
becomlna more important eveu 
day to radio men, experiment· 
ers nnd Service Men. EQuip· 
Pin� dance balls. audltorluma, 
churches, restaurants and bomea 
with public address systems and 
amplifiers brings many eztra 
dollars and often an excellenl 
Income. 

Book No. I I  

Point-to-Point Rai•t
ance Mea•aremena 

The Modern Method of Senlo
lng Radio Recelven 

By C L I F F O R D  E. D E NTON 

Ot the d!Mcult problems which 
Service Men face today when 
repalrin& receivers, the greatest 
!!ta

t!!t 
v�ue!efJ•�:!� f�P:..ru r:.:_ 

com• eYen more d.lftieult when \he Yaluee 
of r•i.tora are unknown: and manu
facturer. of many aU.ndard Mt. do not 
r��t2�e��m:'::d�8m':n S:�ii���:h. 
informat.ion nMded to quickly place a 

T��·�tn c�:!�1b:!Gh!�m:O':!i��� 
S�!i:t �o!!!'h!. tc_:•;:::.r� the 
elementary probleme and the theory of 
electricity u Jt il applied to rni.ttaa• mea•urament. � that U•• Service Maa will have a com�reheNive idea aa C.O how 
to overcome thia problem. below you wUl nnd a partial U•t ot the ��nU which will appea.r in thl. naw 

!i�;!��D���!n;en�'U:��e:r0�� 
icln1: for Radio Work; Baaie Principl•; 
MethOO. of Rat. ; Heel•tora in Radio lifiera; Point-to-

ALL BOOKS 
UNIFORM 

The books In the new RADIO-CRAFT LIBRARY Rre all strtrtly up-to-date, and written by men who 
know their subJects. The volumes nre all uniform size, 6x9 inches. and contain on an average or 50 to 
120 illustrations. Each book Js printed on fine book paper and no expense has been soared to make 1t 
an outstanding value. ror its eUttorial contents as well as trom the mechanical standpoint. 

Oip Coupon and Mail Today! 
,------------- -----------------R�4 1 

G E R NSBAC K P U BLICATIONS, I NC.,  96-98 Park Place, New York, N. Y. 

I have circled below the numbers of books In the RADIO-CRAFT LIBRARY. wblch you 
are to send me. and hue deducted 20% tor ordering flve (5) books or more. I hue included 
my remittance in full, tt the price of 50c each, when len than the books are ordered. 

Tho amount or my remittance la.-................. ..... -... ( Stamps. checka or money ordefl accepted. ) 
Clrc.le numbers wanted: 1 2 3 4 5 6 1 8 9 10 11 

Name ·······-·-·-·······················-······-··-······--·····-- Addl'ess . ---............................................ -... ·····-······· 

City ·····-····-·········-···-····-·······················-···-..... -.. - State .......... ............................. . 

Big Discount 
to You 

In order to make Jt J>OSSible for everyone to buy these boolu 
the ftrty (50) cent price has been made uniform for all vol� 
umes. You can buy these books separately, but you should 
take advantage of our special offer : 

Wbea FlYe (5) B-lu or More Are 
Ordered 

Dedact ZO % lrem Your Remitta
Simply flU Jn lhe coupon at lett, and mail it to us together 

:ci:�ptid�ur remittance. Checks, stamps or money ordera 
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MAIL THIS COUPON TODAY! I

The Best NEWS of the Year 
Your Copy 
is Ready! 

Every man connected in 
any way with the boom
ing auto-radio business 
will want a copy of this 
book immediately. It is 
devoted exclusively to 
a u t o - r a d i o service 
"dope," in complete, 
understandable f o r m. 
T h e  O F F I C I A L  
AUTO-RADIO SERV
ICE MANUAL con· 
tains schematic dia
grams, chassis 1==!-Y
outs, mounting In
structions, and trou
ble-shooting hints on 
all 1933 and many 
older model auto
radio receivers. This 
Manual contains a 
"gold-mine" of in
formation. 

Over 200 Pages 
Over 500 fllustrations 

9x12 Inches 

Flexible, Loose
Leaf Cover 

Order Your Copy Today! - - - - - - - - - - - - - - - - - - - - RM4 � 

GERNSBACK PUBLICATIONS. Inc. 
PG-�!1 .Park Plact�, New York, N. Y. You have the opportunity to get your copy o f  

the 1933 OFFICIAL AUTO-RADIO SERVICE 

MANUAL from the first printing of which we 

have copies on hand. The Auto-Radio Service 

Manuals are seJling so quickly that already an

other print order has been authorized. We urge 

you to get your copy now so that it will not be 

necessary for you to go throul!'h the summer 

without a copy of this manual. 

Enrlosed you wft1 find my remittance of $2.50 ror which pleasE> send 
me One Cooy of the 1933 OFFICIAL A UTO·RAIHO SERVICE 
MANUAL. (Send remittance In rheck or money order. Register 
letter tr it contains cash or currency. )  

Name -············· --·--·····-···-·-·······-··-······· ··················-··················· 

GERNSBACK PUBLICATIONS, Inc . 
Address ···-···· ····-···-····-····--···- -------·--···············-····-····-····-··········--··--···-

..... Park Place New York, N. Y. City.. .. . ....... ................................... stat•········ ·-····················-···· -----------------------· - - - - - - - - - - - - - - - - - - - - -- -.1 
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396 O F F I C I A L  R A D I O  SERV I C E  M A N U A L  

BROADCAST STATIONS OF THE U. S. 
A list of al l  the broadcast stations in the U. S. as licensed by the Federal Radio Commission and brought u p  to date to May I ,  1 933 .  

Abbreviations: T, location of  transmitter; C.  P., construction permit authori%ed; LS,  power until local sunset. 

Wave· Wave· Wave-
Call Location Power Froq. length CaH Location Power Freq. length Call Location Power Froq. length 

Letters (Willi) kc. (meters) Letten (Willi) kc_, (meters) Letten (Willi) kc. (m<le�s) -- --- -- -- ---
KABC San Antonio, Tex • • • • •  100 1420 2 1 1 . 3  KGDY Huron, 8. D . . • . . • • • •  250 1340 223 . 9  KOOI Marshfield, Ore . . . • . .  100 1370 219 
KALE Portland, Ore . . . • • • • •  500 1300 230.8 KOEK Yuma, Colo . . . . . . • • . •  100 1200 250 KORE Eugene, Ore . . . . . . • . .  100 1420 2 1 1 . 3  
KARK Little Rock, Ark . • • • .  250 890 337 . I  KGER Long Beach, Calif. , . , 1kw l360 220 . 6  KOY Phoenix, Ariz . . . . •  , . .  1kw·IB 1390 215.8  
KASA Elk City, Okla . . . • • . •  100 1210 247 . 9  KGEZ Kalispell, Mont . • . . . .  100 1310 229 KPCI Seattle, Wash . . . • • . . . 100 650 462 
KIPS Portland, Ore . . . • . . • •  100 1420 2 1 1 . 3  KGFF Shawnee, Okla . . . . . . .  100 1420 21 1 .3 KPJM Prescott, Ariz . . . . . . . .  100 1500 200 
KBTM Paragould, Ark . . . . . . .  100 1200 250 KGFG Oklahoma City, Okla . .  100 1370 219 KPO San Fr.mcisco, Calif . . .  5kw GSO 441 
KCMC Texarkana, Ark . . . . . .  100 1420 2 1 1 . 3  KGFI Corpus Christi, Tex . . .  100 1500 200 T-Near Belmont C.P.50kw 
KCRC Endid, Okla . . . . . . . . . .  100 1370 219 KGF.I Los Angeles, Calif . . . .  100 1200 250 KPOF Denver, Colo . . . . . . • . .  500 880 341 
KCRJ Jerome, Ariz . . . . . . . . . 100 1310 229 KGFK Moorhead, Minn . . . . .  100 1500 200 KPPC Pas.'\dena, Calif. . . . . .  50 1210 247.9 
KDB &anta Barbara, Calif. .  100 1500 200 KGFL fulton, N. Mex . . . . . . .  50 1370 219 KPQ \Vena tchee, W aah . . . .  100kw 1500 200 
KDFN Casper, Wyo . . . . . . . . .  500 1440 208 . 3  C .  P. Roowell KPRC Houston, Tex . . . . . . . .  1kw 920 326 
KDKA Pitwburgh, Pa . . . . . . .  50kw 980 306 KGFW Kearney, Nebr . . • . . . .  100 1310 229 T -Sugarland 2�kw-LS 

T-Saxonburg . .  . . . . .  KGFX Pierre, S. D . . . . . . . . . .  200 630 4iij KQV Pittsburgh, Pa . . . . . . .  500 1380 2 1 7 . 4  
KDLR Devils Lake, N. D . . . .  100 1210 247 .9  KGGC San Franelsoo, Calif • . .  100 1420 2 1 1 . 3  K Q W  San Jooe, Calif. . . . . . .  500 1010 297 
KDYL Salt Lake City, Utah . .  1kw 1290 232 . 6  KGGF Goff eyville, Kans . . . . .  500 1010 297 KRE Berkeley, Calif . . . . . . .  100 1370 219 
KECA Los Angeles, Calif . . . .  1kw 142-0 209 . 8  T .  South Coffeyville, KREG Santa Ana, Calif. . . . .  100 1500 200 
KELW Bur hank. Calif . . . . . . .  500 71i0 385 Okla . . . . . . . . . . . . . .  KRGV Harlingen, Tex . . . . . . .  500 1260 238 . 1  
KERN Bakersfield, Calif. . . . .  100 12W 250 KGGM Albuquerque, N. M . . .  250 1230 243 .9  KRKD Loo Angeles, Calif . . . .  500 1 120 267 .9  
KEX Portland, Ore. . . . . . . 5kw 1 1 80 254 . 2  KGHF Pueblo, Colo . . . . . . . . .  250 1320 227 .3  KRLD Dallas, Tex . . . . . . . . . .  10kw 1040 288 . 5  
KFAB Lincolu, Nebr . . . . . . .  5kw 770 390 KG HI  Little Rock, Ark . . . . .  100 1200 250 KRMD Shreveport, La . . . . . . .  100 mo 229 
KFAC Los Angeles, Calif. . . .  1kw 1300 230.8 KGHL Billings, Mont . . . . . . . .  1kw 950 316 KROW Oukland, Calif . . . . . . .  500 930 323 
KFBB Great Falls, Mont . . . .  1kw 1280 234 . 4  KGIR Butte, Mont . . . . . . . . .  500 1360 220.6 T-R.ichmond 1kw-LS 
KFBI Abilene, Kans . . . . . . . .  5kw 1050 285. 7  KGIW Trinidad, Colo . . . . . . .  100 1420 21 1 .3 KRSC Seattle, Wash . . . . . . . .  100 1 120 267 . 9  

T-Milford KG I X  Las Veg..,, Nev . . . . . .  100 1420 2 1 1 .3  KSAC Manhattan, Kans . . . .  500 580 517 
KFBK Sacramento, Calif. . . .  100 1310 229 KGIZ Grant City, Mo . . . . . .  100 1500 200 KSCJ Sioux City, Iowa . . . . .  1kw 1330 225 . 6  
KFBL Everett, Wash . . . . . . .  50 1370 219 KGKB Tyler, Tex . . . . . . . . . .  100 1500 200 KSD 5t. Louis, Mo . . . . . . . .  500 550 545 
KFOM lleaup·')nt, TexllS . . . . .  500 560 5:36 KGKL Sa.n Angelo, Tex . . . . . .  100 1370 219 KSEI Pocatello, Idaho . . . . . .  250 900 333 
KFDY BrooK gs, S. D . . . . . .  1kw 550 545 KGKO Wichita Falls, Tex . . . .  250 570 526 KSL Salt Lake City, Utah . .  50kw 1130 265 . 5  
KFEL Denver, Colo . . . . . . . .  500 920 326 KGKX Saud point, Idaho . . . . .  100 1420 211 . 3  T-Saltalr 

'!'-Edgewater C. P. Lewiston KSO Des Moines, Iowa . • . .  100 1370 219 
KFEQ St. Joseph, Mo . . . . . . .  2Y:Zkw 680 441  KGKY Scottsbluff, Nebr . . . . .  100 1500 200 KSOO Sioux Falls, S. D . . . . . 2Y:Zkw 1 1 10 270 . 3  
KFG Q Boone, lowa . . . . . . . . . 100 13!0 22U KGMB Honolulu, Hawaii . . . . .  250 1320 221 .a  KSTP St. Paul, Mlnn . . . . . . .  25kw-LS 1460 205 . 5  
KFH Wichita, Kans . . . . . • .  1kw 1300 230.8  KGNF North Platte, Nebr . . .  500 1430 209 . 8  T -Radio Center 
KFI Loo Angeles, Callf. . . .  50kw 640 469 KGNO Dodge City, Kans . . . .  250 1340 22:l . 9  KTAB San Francisco, Calif . . .  1kw 560 536 T-Bucna Park KGO San Francisco, Calif • . .  7Y:Ikw 790 380 T-Oakland 
KFIO St>Obne, Wash . . . . . . .  100 1 120 267 .9  T-Oakland KTAR Phoenix, Ariz . . . . • . . .  500 620 484 
KFIZ Fond du Lac, \Vis . . . .  100 1420 21 1 . 3  KGRS Amarillo, Tox 1kw 1410 212.8  KTAT Fort Worth, Tex . . . . .  1kw 1240 241 . 9  
KFJB Marshalltown, Iowa . . .  100 1200 250 KGU Honolulu, "Hawall . . . . .  2�kw 750 400 T-Birdvllle 
KFJI Klamath Falls, Ore . . .  100 1210 247 .9 KGVO Missoula, Mont . . . . . .  100 1200 250 KTBS Shreveport, La . . . . . . .  1kw 1450 206.9 
KFJM Grand Forks, N. D . . .  100 1370 219 KGW Portland, Me . . . . . . . .  1kw 620 484 KTFI Twin Falls, Idaho . . . . 1kw-IB 1240 241 . 9  
KFJR Portl:md, Ore . . . . . . . .  500 1300 230.8  T-Faloma KTHS Hot Springs National 
KFJI Fort Worth, Tex . . . . .  100 1370 219 KGY Olympia, Wash . . . . . . . 100 12)(1 247.9 Park, Ark . . . . . . . . .  10kw 1040 288 . 5  
KFKA Greeley, Colo . . . . . : . .  500 880 341 K H J  Los Angeles, Calif . . . . 1kw 900 333 KTM Loo Angeles, Calif . . . .  500 780 385 
KFKU Lav.Tence, .Kan . . . • . . .  500 1220 245.9 K H Q  Spokane, Waah . . . . . . .  1kw 59() 509 T-Santa Monica 1kw-IB 

T-Tonganoxie KICA Clovis, N. M . . . . . . . . .  100 1370 219 KTRH Houston, Tcx . . . . . . . .  500 1120 267 . 9  
KFKX- (See KYW-KFKX) . . .  KICK Red Oak, Iowa . . . . . . .  100 1420 2 1 1 . 3  KTSA San Antonio, Tex . . . . .  1kw 1290 232 . 6  
KYW K I D  Idaho Falls, Idaho . . . .  250 1320 227 .a KTSM El Paso, Tex . . . . . . . . .  100 1310 229 
KFLV Rockford, Ill . . . . . . . . .  500 1410 212.8  KIDO Boise, Idaho . . . . . . . . .  1kw 1350 222 .2  KTW Seattle, Wash . . . . . . . .  1kw 1220 245 .9  
KFLX Galveston, Tex . . . . . . .  100 1370 219 KIDW Lamar, Colo . . . . . . . . .  100 1420 2 1 1 . 3  KUJ Walla Walla. W38b . . .  100 1370 210 
KF'NF' SLcnuuJoo.L, Iowa. , . , 000 690 337 KIIEM Eureka, Calif . . . . . . . .  100 1210 247 .9  KUMA Yuma, Ariz . . . . . . . . . .  100 1420 2 1 1 . 3 
KFDR Lincoln, Nebr . . . . • . . .  100 1210 247 .9  KIEV Glendale, Calif . . . . . . .  100 850 353 KUOA F:'.yctteville, Ark • . . • .  1kw 1260 238 . 1  
KFOX Long lleach, Calif . . . .  1kw 1250 240 KIFH Juneau, Alasb . . . . . . .  100 1310 229 KUSO Vermillion, S. D . . . . . . 500 890 337 
KFPL Dublin, Tex . . . . . . . . . .  100 1310 229 KIT Yakima, Waah . . . . . . .  100 1310 229 KVI Tacoma, \Vaah . . . . . . . 500 570 526 
KFPM Greenville, Tex . . . . . . .  15  1310 229 KJBS San Francisco, Calif . . .  100 1070 280 . 4  T-Des Moines 
KFPW F't. Smith, Ark . . . . . . .  100 1210 247 .9 KJR Seattle, Woah . . . . . . . .  5kw 970 309 KVL Seattle, Wash . . . . . . . .  100 1370 219 
KFPY Spokane, Wash . . . . . . .  1kw 1340 223 .9 KLCN Blytheville, Ark . . . . . .  100 1290 232 .6 KVOA Tucson, ArlJ • . . . • • . . •  500 1260 238 . 1  
KFQD Anchorage, Alaska . . . .  250 1230 243.9 KLO Ogden, Utah . . . . . . . . .  500 1400 2 14 . 3  KVOO Tulsa, Okla . . . . . . . . . .  5kw 1 140 263 . 2  
KFRC San Francisco, Calif . . . 1kw 610 492 KLPM Minot, N. D . . . . . . . . .  250 1240 241 . 9  KVOR Color.1do Spgs., Colo. . 1kw 1270 236.2 
KFRU Columbia, Mo . . . . . . . 500 630 476 KLRA Little Rock, Ark . . . . .  1kw 1390 215 . 8  KVOS Bellingham, Wash . . . .  100 1200 250 
KFSO San Diego, Calif. . . . . .  1kw 600 500 KLS Oakland, Calif. . . . . . .  250 1440 208 .3 KWCR Cedar Rapido, Iowa. . .  100 1420 2 1 1 . 3  
KFSG Los Angeles, Calif . . . .  500 1120 267 .9 KLX Oakland, Calif . . . . . . .  lkw 880 341 KWEA Shreveport, La . . . . . . .  100 1210 247 .9 
KFUO Clayton, Mo . . . . . . . . .  500 550 545 KLZ Denver, Colo . . . . . . . . .  1kw 560 536 KWO Stockton, Cal . . . . . . . .  100 1200 250 
KFVO Los Angeles, Calif. . . .  250 1000 300 KMA Shenandoah, Iowa . . . .  500 930 323 KWJ.I Portland, Ore . . . . . . . .  500 1060 283 
KFVS Cape Girardea1.1, Mo . .  100 1210 247 . 9  KMAC San Antonio, Texas . . .  100 1370 219 KWK St. Louis, Mo . . . . . . . .  1kw 1350 222 . 2  
KFWB Hollywood, Calif . . . . .  1kw 950 316 KMBC Kans.'UI City, Mo . . . . .  1kw 950 316 T-Kirkwood 
KFWF &t. Louis, Mo . . . . . . . .  100 1200 250 T -Independence KWKC Kansas City, Mo . . .  , . 100 1370 219 
KFWI San Francisco, Calif • . .  500 930 323 KMED Medford, Ore . . . . . . . .  100 1310 . . . . .  KWKH Shreveport, La . . • • • • •  10kw 850 353 
KFXD Nampa, Idaho . . . . . . . .  100 1200 250 KMJ Fresno, Calif . . . . . . . . .  500 580 517 T-Kennonwood 
KFXF Denver, Colo . . . . . . . . .  500 920 326 KMLB Monroe, L..'l . , ,  . . . . . . .  /fw 1200 250 KWLC Decorah, Iowa . . . . . . .  100 1270 236.2 
KFXJ Grand Junction, Colo. 100 1200 250 KMMJ Clay Center, Neb . . . .  740 405 KWIC Pullman, Wash . . . . . . .  1kw 1220 245.9 
KFXM San Bernardino, CaUf. 100 1210 247 .9  KMO Tacoma, Wash . . . . . . .  250 1330 225 . 6  KWWG Brownsville, Tex . . . . .  500 1260 238 . 1  
KFXR Oklahoma City, Okla . .  100 1310 229 KMOX St. Louis, Mo . . . . . . . .  50kw 1090 275.2 KXA Seattle, Wash . . . . . . • .  250 760 395 
KFYO Lubbock, Tex.'IS . . . . . .  100 1310 229 KMPC Beverly Hills. Calif . . .  500 710 4.23 KXL Portia nd, Ore . . . . . . . . 100 1420 2 1 1 . 3  
KFYR Bismarck, N. D . . . . . .  1kw 55(] 545 KMTR Los Angeles, Calif . . . .  500 570 526 KXO El C"ntro, Calif . . . . . . 100 1500 200 
KGA Spokane, Wash . . . . . . .  5kw 1470 204 . 1  KNOW Austin, Te:t . . . . . . . . . .  100 1500 200 KXRO Aberdeen, Wash . . . . . .  100 1310 229 
KGAR Tucson, Ariz . . . . . . . . .  100 1370 219 KNX Los Angeles, Calif . . . .  25kw 1050 285 . 7  KXYI Houston, Tex . . . . . • . .  250 1440 208 .3 
KGB San Diego, Calif . . . • . .  1kw 1330 225 .6 KOA Denver, Colo . . . . . . . . .  12�w 830 361 KYA San Francisco, Calif • . .  1kw 1230 243.9 
KGBU Ketchikan, Alaska . . . .  500 900 333 KOAC Corvallis, Ore . . . . . . . .  1kw 550 545 KYW Chicago, Ill. . . . . . . . . .  lOkw 1020 294.1 
KGBX Springfield, Mo . . . . . . .  100 1310 229 KOI Albuquerque, N. M . . .  10kw 1180 254 . 2  KFKX T -Bloomingdale Twsp. 
KGIZ York, Nebr . . . . . . . . . .  500 930 323 KOCW Chickasha, Okla . . . . . .  250 1400 214.3  WAAB Booton, Maaa . . . . . . . .  500 UH' 212.8. 
KGCA Decorah, Iowa . . . •  , • •  100 1270 236.2  KOH Reno, Nev . . . . . . . . . . .  500 1380 2 1 7 . 4  T-Qulncy 
KGCII Watertown, 8. D . • . • .  100 1210 247 . 9  KOIL Councils Bluffs, Iowa. 1kw 1260 238 . 1  WllF Chicago, IU . . . . . . . . . .  500 920 326 KGCU Mandan, N. D . . . . . . .  250 1240 24 1 . 9  KOIN Portland, Ore . .  , . • •  , . 1kw 9i0 319 
KOCX \V olf Point, Mont . . • .  100 1310 229 KOL Seattle, Waah . . . . . . . .  lkw 1270 236. 2  WllM Newark, N. J . . . . . . . . 1kw 1250 24.0 
KGDA Mitchell, S. D . . . . . . . .  100 1370 219 KOMA Oklahoma City, Okla.. 5kw 1480 202.7 WAAT Jersey City, N. J., . . .  500 940 319 
KGOE Fergus Falls, Mlnn . • •  100 1200 250 KOMO Seattle, Wash . . . . • . . .  1kw 920 326 WllW Omaha, Neb . . . . . . . . . 500 660 455 KGDM Stockton, Callf . . • . . . •  250 1100 272.7 KONO San Antonio, Tex . . . . .  100 1370 219 WAIC- New York_ N. Y • • • . .  50kw 860 349 
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GREATEST Radio�s 
Servi�ing Book 

Th@ �ost Conapl@t@ Dir@ctory 
of Badio Circuit Diagranas 

publish@d! 

In ONE VOLUME of over 2!t300 

Extra H@avy 

Pages 
Bound 

Buy this Big Volu10e on our New 

D E F E R R E D  PAY M E N T  P L A N  
Here are two of the most surprising announce
menta that we have ever made to the radio trade 
and we know that it is such good news that 
every radio man wiU he greatly enthused. 
FIRST-that the three editions of the OFFI-

CIAL RADIO SERVICE MANUALS have 
now been combined into one big volum:e of 
over 2.300 pages. 

SECOND-that this new single volume of con
so1idated radio circuit diagrams and complete 
radio servicing course can be bought on a de
ferred payment plan-and at a bic saving. 

It is needless to say how valuable the OFFI
CIAL RADIO SERVICE MANUALS have been 
to members in every branch of the Radio In
duetry, and ho._.- Tnany thousands o-l each edi
tion have been sold to manufacturers, jobbers, 
dealers, Service Men and experimenters. But 
we must emphBSize this one fact : Service Men 
now realize that they are tremendously handi
capped without the full set of Gernsback Man
uals. 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 over 
2,300 pages with over 5.500 diagrams, charts 
and photos. There are absolutely no pages or 
illustrations or diagrams duplicated. There is 
no radio book published today which is so mod-

ern, up-to-the-minute, and which contains ao 
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 carefully 
at the illustration of the complete edition on 
the top of page. It measures 9" wide, 1 2 "  
long, 4 ¥.. • thick-

Included in this volume is a complete radio 
servicing course. This course covers eVery atep 
needed to learn the servicing business . . •  from 
starting in business . • .  materials needed • • •  
and how to go about servicing receivers and re
pairing other radio equipment. This course in 
itself, is actually worth the price of the entire 
book. 
Our new pJan now enables every radio man to 
get this single volume--a Complete Directory of 
all Circuit Diagrams, of over 2,300 pages, on 
deferred payments. You can order this book 
immediately-get it in a few days, and use it 
while you are doing servicing work. You can 
make the first few calls pay for the entire 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 received. 
You pay for it in small monthly amounts which 
can be taken from your earnings. If you were 
to buy the three volumes separately, the total 
cost would be $17.00, including the supplements. 

OVER 2!1300 Pages 
5!1500 Illusiraiions 

THIS IS THE GREATEST SINGLE 
VOLUME RADIO BOOK IN PRINT TODAY 

Now you can get the 
1931 OFFICIAL RADIO SERVICE MANUAL. 

with Supplements, 
1932 OFFICIAL RADIO SERVICE MANUAL, 

with Supplements, 
and the 1933 OFFICIAL RADIO SERVICE 

MANUAL Complete 
at a big saving. 

THE SPECIAL NEW PRICE FOR ALL THREE 
MANUALS, WITH SUPPLEMENTS, IN ONE 
VOLUME, WITH HEAVY BINDER IS ONLY 

$14.00 
You buy this book this way
Send $3.00 with order-
Pay $5.00 to Expre88 Company upon receipt of book. 
Send $3.00 thirty days after receipt of book. 
Send $3.00 sixty days after receipt of book
Total $14.00. 
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! 
r - - - - - - - - - - - - - - - - -
1 G E R N S B A C K  P U B LI C A T I O NS, Inc., f(M4 
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Wave- I 
Wave-Call Call Location :Power Freq. length Location Power Fre11- length Can 

letters (watts) kc.. (meters) Letters (watts) kc. (meters) Loiters 
-- --- --- -- ---

WBOQ T-Wayne, N. J. WDBJ Roanoke, Va . . . . . . . . .  250 930 323 WHBU 
WABI Bangor, Maine . . . . . . .  100 1200 2.50 WDBO Orlando, Fla . . . . . . . . 250 580 517 WHBY 
WABO- (See WHEC-WABO) )II DEL Wilmington, Del . . . . .  250 J l20 267 .9  

WHEC WDEV Waterhury, Vt . . . . . . .  500 550 .545 WHDF 
WACO Waco, Tex . . . . . . . . . . .  1kw 1240 241 . 9  WDGY Minneapolis, M�nn . .  1kw 1 180 254 . 2 WHDH 
WADC Tallmadge, Ohio . . . . 1kw !320 227 . 3  WDOD Chattanooga, Tenn . . .  1kw 1280 234 . 4  
WAGM Presque Isle, Maine . .  100 1420 21 1 . 3 T-Brainerd 2Y,kw-LS WHDL 
WAIU Columbus, Ohio . . . . . .  500 640 469 WDRC Hartford, Conn . . . . . . .  500 1330 225 . G  WHEB 
WALR Zanesville, Ohio . . . . . .  100 1 210 247 . 9  T-Bioomfield 
WAMC Anniston, Ala . . . . . . . . 100 1420 21 1 . 3 WDSU New Orleans, La . . . . .  lkw 1250 240 WHEC-
WAML Laurel. Miss . . . . . . . . .  100 1 3 1 0  229 T-Gretna WABO 
WAPI Birmingham, Ala . . . . . 5kw I 140 263 . 2  WDI Tuscola, Ill. . . . . . . . . .  100 1070 280 . 4  WHEF 
WARD Brooklyn, N. Y . . . . . .  500 1400 2 1 4 . 3  WEAF New York, N. Y . . . . .  50kw 660 455 WHET 
WASH Grand Rapids, Mich . .  500 12i0 236 . 2  T-Bcllmore WHFC 
WAWI Zarephath, N. J . . . . . .  250 1350 222 . 2  WEAN Providence, R. I.  . . . . .  250 i80 385 WHIS 
WAIL Hazelton, Pa . . . . . . . . .  100 1420 211 . 3  WEAO Columbus, Ohio • . . . . .  750 570 526 W H K  
WBAA W. Lafayette, Ind . . . .  500 1400 21 4 . 3  WEBC Superior, \Vis . . . . . . . .  1kw 1 290 232 . 6  
WBAK Harrisburg, Pa . . . . . . .  lkw 1430 209.8 WEBQ Harrisburg, Ill . . • . • . .  100 1210 24i .9 WHN 
WBAL Baltimore, Md . . . . . . .  10kw 1060 '283 WEIR Buffalo, N. Y . . . : . . . . 100 1310 229 WHO 

T-Pikeville, Md. WEDC Chicago, Ill. . . . . . . . . .  100 1210 24i .9  WHO II 
WBAP Fort Worth, Tex . . . . .  50kw 800 375 WEE I Beeton, Mass . . . . . . . .  lkw 590 509 WHP 

T �Grapevine T-Wcymouth 
WBAX Wilkes-Barre, Pa . . . . .  100 1210 247 . 9  WEEU Reading, Pa . . . . . . . . .  lkw 830 361 WI AS 

T-Plains Twp. WEHC Charlottesville, Va . . . .  500 1350 222 . 2  WIIA 
WBBL Richmond, Va . . . . . . . .  100 1210 247 . 9  WEHS Cicero, Ill . . · · · · · · · · ·  100 1 420 2 1 1 . 3  WIBG 
WBBM- Chicago, Iii. . . . . . . . . .  25kw 770 390 WELL Battle Creek, Mich . . .  50 !420 21 1 . 3  

WJBT T-G ienvlew WENC Americus, Ga • . . . . . . .  100 1420 2 1 1 . :) WIBM 
WBBR Brooklyn, N. Y . . . • • .  lkw 1300 230.8 WENR- Chicago, Ill . .  · · · · · ·  50kw 870 345 WIBO 

T-Roesvillc WBCN T -Downers Grove 
WBBX New Orleans, La . • . . •  100 1200 250 WEPS· (See WORC-WEPS) WIBU 
WBBI Ponea City, Okla . . . . •  100 1200 250 WORC WIBW 
WBCM Bay City, Mich . . . • . .  600 1410 212 . 8  WERE Erie, Pa . . . . . . . . . . . . .  100 1420 2 1 1 .3 WI IX 

T-Hampton Twp. WESG Elmira, N. Y. . . . . . . .  1kw 1040 288 .5  WICC 
WBCN- (See WENR-1\'BCN) . T-lthaca 
WENR WEVD New York, N. Y • • • . .  600 1300 230 . 8  W I L  
WBEN Buffalo, N. Y . . . . . . . .  lkw 900 333 T-Brookl)'n WILL 

T�Martinsvil\e WEW St. Louis, Mo . . . . . . . .  1kw 760 395 WILM 
WBEO Marquette, Micb . . . . .  100 1310 229 WEXL Royal Oak, Mlcb . . . . .  50 1310 229 

WBHS Huntsville, Ala . . . . . . .  100 1200 250 WFAA D-o1llas; Tex . . . . . . . . . .  50kw 800 375 WINS 
WBIG Greensboro, N. C . . . . .  500 1440 208 . 3  T-Grape\ine 
WBIS- (See WNAC-WBIS) WFAB Sew York. N. Y . . . . .  lkw 1300 230. 8  WIOD-
WNAC T·C:ulst:.dt, N. J. WMBF 
WBMS Hackensack, N. J . . . . .  250 1450 206 . 9  WFAM South Bend, 1nd . . . . . .  100 1200 250 WIP 
WBNX New York, N. Y . . . . .  250 1350 22:! . 2 WFAS Whitt Plains, N. Y . . .  100 1210 247.9 WIS 
WBOQ· (See WABC-WBOQ) WFBC Greenville, S. C . . . . .  250-LS 1200 250 WISN 
WABC WFBE Cineiun�ti, Ohio . . . . . . 100 1200 250 WJAC 
WBOW Terre Haute, Ind . . . . . 100 1310 2Z9 WFBG Altoona, Pa . . . . . . . . . .  100 1 3 1 0  229 WJAG 
WBRC Birmingham, Ala . . . . .  500 930 323 WF'BL Syra.cu�. N. Y . . . . . . .  1kw 1360 220. ti  WJAR 
WBRE Wilkes-Barre, Pa. . . . . .  100 1310 ng T-Collamer 2Y,kw-LS WJAS 
WBSO Needham, Mass . . . . . .  500 920 326 WFBM Indianapolis, Ind . . . .  Jkw 1230 243 . !1 

WIT Charlotte, N. C . • . . . .  25kw 1080 277 . 8  WFBR Baltimore, .Md . . . . . . .  500 12 70 23u . z  WJAX 
WBTM D-anville, \"a . . . . . . . . .  1 00  1370 2 19 WFDF Flint, Mich . . . . . . . . . 100 1310 229 WJAY 
WBI Beeton, Ma&� . . . . . . . .  25kw 990 303 WFDV Rome, Ga . .  . . . . . . . 100 1500 200 WJBC 

T�illis Twp. WFEA Manchester, N. H . . .  500 1430 209 . 8  WJBI 
WBIA Beeton, Ma&� . . . . . . . .  1kw 990 303 WFI Philadelphia, Pa . . . . .  500 560 536 WJIK 

T-East Springfield WFIW Hopkins,illc, Ky . . . . .  1kw 940 319 
WCAC Storrs, Conn . . . . . . . . .  250 600 500 WFLA· Clearwater, Fla . . . .  . . 250 620 484 WJIL 
WCAD Canton, N. Y . . . . . . . .  500 1220 24oj . 9  WSUN WJIO 
WCAE Pittsburgh. Pa . . . . . . .  1kw 1 220 245 . 9  WGAL Lancaster, Pa . . . . . . . .  100 1310 2�9 

WCAH Columbus, Ohio . . . . . .  500 1430 209 . 8  WGAR Cleveland, Ohio . . . . . .  500 1450 20ti . 9  WJIT· 
WCAJ Lincoln, )lcL . . . . . . . . .  500 590 509 T-Cuyahoga Heights 1kw-LS WBBM 
WCAL Northfield, Minn . . . . .  1kw 1 250 240 WGBB Freeport, N. Y . . .  . . . .  100 12 10 247 . 9  WJBU 
WCAM Coumlcn, N. J . . .  , . , . . 500 1280 234 . 4  WGIC- (See IYSBR-WGBC) WJBW 
WCAO Baltimore, Md . . .  . . . . 250 600 500 WNBR WJBY 
WCAP Asbury Park, N. J . . . . 500 1280 23! . 4  WGBF Evans\ille, Ind . . . . . . .  500 630 476 WJDX 

T-Wbites,ille WGBI Scranton, Pa . . . . . . . . .  250 880 341 WJEJ 
WCAT Hapld City, S. D . . . . .  100 1200 250 WGCM Missis.•ippl Cit)', Miss. 100 1210 247.9 WJEM 
WCAU Phlladelpb!;,, Pa . . . . . .  50kw 1 1 70 256 . 4  WGCP Kewark, N. J . . . . . . . . 250 1250 240 WJEQ 

T-Newton, Square Co. WGES Chicago, Ill . . . . . . .  . . . 500 1360 220.6 WJJD 
WCAX Burlington, r t . . . . . . .  100 1 200 250 W G H  Newport Kews, \"a . .  100 1 3 1 0  229 WJKS 
WCAI Carthuge, Ill . . . . . . .  , . 50 1070 280 . 4 WGL Ft.  Wayne, 1nd . . . . . .  100 1370 2 1 g  WJMS 
WCBA Allentown, Pi . . . . . . . .  250 1440 208 . 3  WGLC Glens Falls, N. Y . . . . .  50 1370 219 WJR 
WCBD Zion, Ill. . . . . . . . . . . . . 5kw 1080 271 . 8  C.P. Hudson Falls C.P.IOO-LS 
WCBM Baltimore, Md . . . . . . .  100 1370 2 19 WGMS' (See WLB-WGMS) WJSV 
WCBS Springfield, Ill . . . . . . . .  1 00  1 2 1 0  247 . 9  WLB 
weco Minneapolis, Mlnn . . . 50kw 8 10 370 WGN· Chicago, Iii . . . . . . . . . .  251..-w 720 417 

T-Anaka WLIB T-Eigin WJTL 
WCDA New York, N. Y . . . . . 250 1350 22� - �  WGNY Chester Twnsp., N. Y. 50 121 0 247 . 9 

T-Cliflside. �. J. WGR Buffalo, K. Y .  . . . . . . .  lkw 550 545 WJW 
WCFL Chicago, Ill . . . . . . . . . .  1Y2kw 970 30� T-Arnherst Twp. WJI 
WCKY Covington, Ky . . . � . . .  5kw 1490 :roJ . 3  WGST Atlan�l. Ga . . . .  . . . . . . 258 890 337 

T-Crescent Springs WGY Schenectady, N. Y . .  50kw 790 380 WKAQ 
WCLO Janesville, Wis . . . . . . .  100 1200 250 T-South Schenectady WKAR 
WCLS Joliet, Ill . . . .  · · · · · · · ·  100 1310 229 W H A  Madison, \\'is . .  . . . . . . 1 kw 940 319 WKAV 
WCOA Pensacola, Fla . . . . . . . .  500 1340 22J . fl  WHAD Milwaukee, Ins . . . . . .  250 I 1 120 26i . 9  WKBB 
wcoc Mer14Jan, Miss . . . . . . .  500 880 34 1 W H A M  Rochester, N .  Y.  . . . . .  5kw ' 1 150 260 . �  
WCOD H>trrlsburg, Pa . . . . . . .  100 1200 250 T-\'ictor Twp. C.P. 25kw WKBC 
WCRW Chicago, Ill . . . . . . . . . .  1 00  1 2 1 0  247 . 9  WHAS Louls,-ille, Ky . . . . . . .  25kw 820 366 WKBF 
wcsc Charleston, S. C . . . . . .  500 1360 220.6 T -Jeffersontown 
WCSH Portland, Me . . . . . . . .  Jkw 940 319 WHAT Philadelphia, Pa . . . • .  100 1310 229 

T-Scarboro 2y.kw-LS WMAI Troy, N. Y . . .  . . . . . . .  500 1300 230.8 WKBH 
WDAE Tampa, Fla . . . .  . . . . . .  1kw 1220 245 . 9  W H B  Ka nsas  City, M o  . . . . .  500 860 349 WKBI 
WDAF Kansas City, Mo . .  1kw 610 492 T-Nortb Kansas City WKBN 
WDAQ Amarillo, Tex . . . . . . . .  1kw 1410 2 1 2 . 8  WHIC Canton, Ohio . . . . . . . .  10 1 200 250 WKBV 
WDAH El Puso, Tex . . . . . . . . .  100 13 10 229 WHID Mt. Grab, Ohio . . . . . .  100 1370 219 WKBW 
WDAS Phlladelphla, Pa . . . • . .  100 1370 219 WHir Rock Ialand, 111 . . . . . .  100 1210 247 . 9  
WDAY · Fargo, N. D . . . . . . . .  lkw 940 319 WHIL Sheboygan, Wls . . . . . .  500 HJO 212.8 WD2 T·West Fargo WHBQ Memphis, Tenn . .  , • • .  100 1370 219 WKEU 

Location 

Anderson, Ind . . . . . . . .  
Green Bay, Wla . . . . . .  
T-West De Pere 
Calumet . Mich . . . . . . .  
Booton. Mass . . . . . . . .  
T-Saugus 
Tupper Lake, N. Y . . . 
Portsmouth, �. H . . . .  
T-Newington 
Rochester, �. Y . . . . . .  

Kosciusko, Miss . . . . . .  
Troy, Ala . . . . . . . . . . . .  
Cicero. Ill . . . . . . . . . . . .  
Bluefield, W. Ya . . . . . .  
Cle�·eiand, Ohio. . . . . . 
T-Se,·en H.ills 
New York, S. Y . . . . .  
Des �·loines. lowa . . . .  
Jersey City, N. J . . . . .  
Harrisburg, Pa . . . . .  , . 
T-Lemoyne 
Ottumwa, Iowa . . . . . . 
�ladison, \\'is . . . . . . . .  
Glenside, Pa . . . . . . . . . 

T -Elkins Park 
Jackson, �Hch . . . . . . . 
Chicago, Ill.  . . . . . . . . .  
T-Des Plaines 
Poynette, \Yis . . . . . . . .  
Topeka, Kans . . . . . . . .  
Ltica, :>1. Y . . . . . . . . . .  
Bridgeport, Conn . . . . .  
T ·Bridgeport 
St. Louis, Mo . . . . . . . .  
Crbana, Ill . . . . . . . . . . 
Wilmington, Del . . .  
T-E<Ige �!oar 
New York, N. Y . . . . .  
T-Carlstadt, N. J. 
:Vliaud, Fla . . . . . . . . .. .  
T-�!iaml Beach 
Philadelphia, Pa . . . . . .  
Columbia, S. C . . . . . . .  
�Iii waukee, Wis . . . . . .  
Johnstown. Pa . . . . . . .  
:-lorfolk, Sehr . . . . . . . . 
PrO\·iJcnce, H. I . . . . .  
Pittsburgh, Pa . . . . . . 
T-No. Fayette, Twp. 
Jacksou,·ille, Fla . . . . . .  
Cleveland, Ohio . . . . . .  
La Sallr. Ill . . . . . . . . . Red Bank, :-1. J . . . . . .  
Detroit .. �lich . . . . . . . . 
T-Higllland Park 
Decatur, Ill . . . . . . . . .  
New Orleans, La . . . . .  
C.P. Baton Rouge 
(See WBBM-1\'JBT) 

Lewisburg. Pa. . . . . . .  
Sew Orleans,. La . . . • .  
Gadsden . .  -\Ia . . . . . . . .  
Jackson, �!iss . . . . . . . .  
Hagerstown, Md . . . . .  
Tupelo. �!iss . . . . . . . . .  
\\-illiarnsport. Pa . . . . .  
�!ooeeheMt, Ill . . . . . .  
Gary, Ind . . . . . .  · · · · ·  

Ironwood, �Iicb . . . . . .  
Detroit ,  �lich . . . . . . .  
T-Syh·an Lake Village 
Alexandria, Ya . . . . . . .  
T-Mt. Yernon Hills 
C.P. Sear AL<nda., \'a. 
Oglethorpe l'niv., Ga .  
T·Atlanta 
Akron. Ohio . .  . . . . . . . 
�ew York, X. Y . . . . .  
T-Bound Brook, N. J. 
San Juan, P. R . . . . . . .  
E. Lansing, Mich . . . . .  
Laoonia, �. H . . . . . . 
Joliet, IU . . . . . . . . . . . .  
C.P. E. Dubuque 
Birmiugham, Ala . . . . .  
Indianapolis, lnd . . . . .  
T-Clermont 
C.P. T-Nr. Indianapolis 
L� Crosse, W'IS . . . . . . .  
Cicero, Ill . . . . . . . . . . .  
Youngstown, Oblo . . . . 
Connersville. Ind. : i Buffalo, N. Y .  
T-Amhei"St Twp. I 
Ludington, Mich . . . .  · 1 
La Grange, Ga • • • • • • •  

Power 
(watts) 

1 00  

100 

100 
1kw 

100 
250 

500 
100 
1 00  
100 
250 

1kw 
2)1kw-LS 

250 
5kw 

250 
500 

1kw-LS 
1 00  
500 

25 

100 
1kw 

1 )-<'Ji<;w-LS 
1 00  

1kw 
100 

2.50 
500-LS 

100 
250 
1 00  

500 
1kw 
500 
500 
250 
100 

1 kw 
250 

1kw 
2Y,kw·LS 

1kw 

500 

1 00  
100 

50 
100 
100 

100 
100 

100 

lkw 
100 

500 

100 
20kw 
1kw 

100 
101..-w 

10kw 

100 

100 

30kw 

1kw 
1kw 

100 
100 

C.P. 1500 

100 
500 

1kw 
100 

500 
1 00  

5kw 

100 
100 

I / Wave-
Fn11- length kc. l(meters) 

1210 247 . 9  
1200 250 

1310 2 1 9  
830 361 

1420 21 1 . 3 

740 405 

1440 208 . 3  

1500 200 
1 2 1 0  24;' . 4  H2o; �1 1 . J 
H t O  �1� . �  J :l�llli J l :  • .  ' 

1010 2Vi 
1 000 300 
14501 2Ut> .o  
1 4301 20\!. s 

1 3 1 0  2�!J 
I 280· l:l4 . 4 

930 323 

1370 219 

560 53ti 

1210 24i .9 
580' 517 

1200 250 
600 500 

1200 250 
890 337 

1420 21 1 .3 

1 180 254 .2 

1300 230 .8  

6 1 0  492 
1010 297 
1120 26i .9 
1310 229 
1060 283 

890 337 
12901 232 . 6  

900· 333 
6101 o!�2 

1200 250 
1 2 1 0  �47 . 9  

1370 219 

1200 250 
1420 2 1 1 . 3  

1210 247 . 9  
1200 250 
1210 247 . 9 
1 270 23ti . 2  
1210 247.9 

9901 30:) 
1370 219 

1130 265 .5 
l'l60' 220.6 
1420 2 1 1 . 3  

i50 400 

1460 205.5 

1370 219 

1210 247.9  

760 395 

1240 241.9 

1040 288 . 5 

1310 2'29 
1310 229 

1310 229 

1400 214.3 

1380 217.4 

1420 211.3 

570 526 

1500 200 I� 202.7 
1500 200 
UiOO 200 
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SERVICE MAN  DEALER  RADIOTRICIAN

• these eminent Radio authors gu ide you 

through your  service work for 1 934 
The importance of Radio Service Men can be appreciated when 

. it is reaiized that of the 3 1 ,000,000 radio sets in the world, 
over one-half of that number are in use in this country. Ap
proximately 1 7,000,000 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 co be successful in radio service work. 

The lise of contributors shown ac 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 co 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 lee 
a month pass without getting the next issue. · 

As you are a Service Man, and an owner of the 1934 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 r�gular newsstand rate. Send 
remittance in form of check, scamps or money order co 

RADIO-CRAFT MAGAZINE 
96-98P PARK PLACE NEW YORK, N. Y. 

• 

E d i t o r s  o f  
RADIO-CRAFT 

H U GO G E R N SBACK 

Editor-in-Chief 

R .  D.  WAS H B U R N E  

T echnicol Editor 

C. W. PAL M ER 

Associote Editor 

• 

Contributors to 
RADIO-CRAFT 

B ERTRAM M . .  FREED 

LOWRY E. EASLEY 

C. B. B ROWN 

ALLEN B E E RS 

CLYDE J. FITCH 

F. l. SPRAYBERRY 

H .  G. C I S I N 

ARTH U R  H. LY NCH 

G EO. G. SEROTTA 

l. M .  BARC U S  

D R .  FR ITZ NOACK 

M I LTON R E I N ER 

PAU L SHALLC R OSS 

• 
" 



. 245

2470

-

400 

c.n 
Litten 

----

WKFI 
WKJC 
WKRC 
WKY 
WKZO 
WLAC 
WLAP 
WLB-
WGMS 
WLBC 
WLBF 
WLBL 

WLBW 

WLBZ 
WLCI 
WLEY 
WLIB· 
WGN 
WLIT 
WLDE 

WLS 

WLVA 
WLW 

WLWL 

WMAC· 
WSYR 
WMAL 
WMAQ 

WMAS 
WMAZ 
WMBC 
WMBD 

WMBF-
WIOO 
WMBG 
WMBH 
WMBI 

WMBO 
WMBQ 
WMBR 
WMC 

WMCA 

WMIL 
WMMN 
WMPC 
WMSG 
WMT 
WNAC-
WBIS 
WNAD 
WNAX 
WNBF 
WNBH 

WNBO 
WNBR-
WGBC 
WNB 

C•ll . 
Letters 

KGHO 
KGJX 
K G OZ 
KGPA 
KGPB 
KGPC 
KGPD 
KGPE 
KGPG 
KGPH 
KGP1 
KGPJ 
KGPL 
KGPM 
KGPN 
KGPO 
KGPP 
KGPQ 
KGPS 
KGPW 
KGPX 
KQPY 
KGPZ 
KGZB 
KGZD 

Location Power 
(watts) 

Greenville, Mlaa • . • • . .  100 
Lancaster, P a . . . . . . . .  100 
Cincinnati, Ohio . . . . . .  500 
Oklahoma City, Okla . .  1kw 
Kalamazoo, Mich . . . . .  1kw 
Nashville, Tenn . . . . . .  5kw 
Louisville, Ky: . . . . . .  100 
Minneapolis, Minn.,  . .  1kw 
T.St. Paul 
Muncie, Ind . . . .  . . . .  50 Kansas City, Kans . . . .  100 
Stevens Point, Wia . . . .  2 J1kw 
T-Nr. Ellis 
Erie, Pa . . . . . . . . . . . . .  500 
T.Summit Township 1kw-LS 
Bangor, Me . . .  . . . . . . .  500 
Ithaca, N. Y . . . . . . . . .  50 
Lexington, Mass . . . . . .  100 (See WGN-WLIB) 

Philadelphia, Pa . . • . . .  500 
Boston, Mass . . . . . . . . .  100 
1'-Chelsea 250-LS 
Chicago, Ill. . . . . . . . . .  50kw 
T-Downers Grove 
Lynchburg, Va . . . . . . .  1 00  
Cincinnati, Ohio . . . . . .  50kw 
T-Mason 
New York, N. Y . . . . . .  Skw 
T-Kearny, N. J. (See WSYR-WMAC) 

Washington, D. C • . . . .  250 
Chicago, Ill . . . . . . . . . .  5kw 
T-Addjson 
Springfield, Mass • . • . .  100 
Macon, Ga . . . . . . . . . . .  500 
Detroit, Mich . . . . . . . .  100 
Peoria, Ill . . . . . . . . . . . .  500 
T -Peoria Heights 1kw-LS (See WIOD-WMBFl 

Richmond, Va . . . . . . . .  100 
.Joplin. Mo . . . . . . . . . . .  100 
Chicago, Ill . . . . . . . . . .  5kw 
T-Addlson 
Auburn, N. Y . . . . . . . .  100 
Brooklyn, N . .  Y . . . . . . .  100 
Tam�•. Fl� . . . . . . . . . .  1 00  

· Memphis; Tenn . . . . . . .  500 
T-Bartlett 1kw-LS 
New York, N. Y . . . . . .  500 
T-Flushing 
Brooklyn, N. Y. . . . . 100 
Fairmont, W. Va . . . . .  250 
Lapeer, Mich . .  . . . . . . .  100 
New York, N. Y . . . . . .  250 
Waterloo, Iowa . . • . . .  500 
Boston, Mass . . . . . . . . .  1kw 
T-Quincy 
Norman, Okla . . . . . . . .  500 
YankWn, S. D . . . . . . . .  2 )1kw-L.S. 
Binghamton, N. Y . . . .  100 
New Bedford, Mass • . .  100 
T-Fairhaven 250-LS 
Silverhaven, Pa. . . . . 100 
Memphis, Tenn. . . . . .  500 

Carbondale, Pa . . .  10 

O F F I C IAL R A D IO SERV I C E  M A N U A L  

WIVI 
. Fret�- ..... th c.n 

kc. (meters) Litten 
-- ---

1210 247.9 WNBX 
1200 200 WNBZ 

550 545 WNOX 
900 333 WNYC 
590 509 WOAI 

lt70 204. 1  
1200 250 WOAN· 
1 250 240 WREC 

WOBU 
1310 229 woe 
1420 21 1 . 3 WOCL 

900 333 WODA 
WODX 

1260 238 . 1  
WOI 

620 484 WOKO 
1210 247 .v WOL 
1370 219 WOMT 

WOOD 
WOPI 

560 536 W O Q  
1500 200 WOR 

870 345 WORC-
WEPS 

1370 219 WOIIK 
700 429 

wos 
1100 272.7 wov 

wow 
wowo 

630 476 WPAD 
670 448 WPAP· 

WQAC 
1420 211 .3  WPAW-
1 180 254 .2  WPRO 
1420 211 .3  WPPC 
1440 208.3 WPCH 

WPEN 
WPFB 

1210 247.9 WPG 
1420 2 1 1 . 3  WPHR 
1080 277 .8 

WPOR-
1310 229 WTAR 
1500 200 WPRO· 
1370 219 WPAW 

78Q 385 WPTF 
WQAM 

570 526 WQAN 
WQAO· 

1500 200 WPAP 
890 3�7 WQBC 

1500 200 W QDM 
1350 222 . 2  WQDX 

600 500 WRAK 
1230 243 . 0  WRAM 

WRAW 
1010 297 WRAX 

570 526 WRBL 
1500 200 WRBX 
1310 229 WRC 

WRDO 
1200 2.50 WRDW 
1430 209.8 WREC-

WOAN 
1 200 250 WREN 

Lllcatlln 

Springfield, Vt . . . . . . . .  
Saranac Lake, N. Y • . . 
Knoxville, Tenn . . . . . .  
New York, N. Y . . . . .  
San Antonio, Tex . . . . .  
T-Selma (See WREC-WOAN) 

Charleston, W. Va . . . .  
Davenport, Iowa . . . . .  
Jamestown, N. Y . . . . .  
Pat;,rson, N. J . . . ,... , . .  
Mobile, Ala . . . . . . . . . .  
T .Springhill 
Ames, Iowa . . . . . . . . . .  
Albany, N. Y . . . . . . . .  
Washington, D. C . . . . .  
Manitowoc, Wis . .  . . . . 
Grand Rapids, Mich . .  
Bristol, Tenn . . . .  . . . . .  
Kansas City, Mo . . . . .  
Newark, N. J . . . . . . . .  
T-Kearny 
Worcester, Mass. . . . . .  
T-Auburn 
York, Pa. . . . . . . . . . . .  
T-W. Manchester 
Jefferson City, Mo . . . .  
New York, N. Y . . . . . .  
T -Secaucus, N. J. 
Omaha, Nebr . . . . . . . . .  
Ft. Wayne, Ind . . . . . . .  
Paducah, Ky . . . . . . . . .  (See WQAO-WPAP) 

(See WPRO-WP A W) 

Chicago, Ill. . . . . . . . . .  
New York, N. Y .. . . . .  
T-Flushing 
Philadelphia, Pa . . . . . .  
Hattiesbw;;, Mi.s . . . .  
Atlantic City, N. J . . . .  
Petersburg, Va. . . . . . .  
T-Ettrlck 
(See WTAR-WPOR) 

Providence, R. 1 .. . . . .  
T-Providence 
Raleigh, N. C . . . . . . . .  
Miami, Fla . . . . . . . . . . .  
Scranton, Pa • . . . . . . . .  
New York, N. Y . . . . . .  
T-Cliffside, N. J. 
Vicksburg, MiBS . . . . . .  
St. AlbaOB, Vt. . . . . . . . .  
Thomasville, Ga . . . . . .  
Williamsport, Pa . . . . .  
Wilmington, N. C . . . . .  
Reading, Pa . .  · · · · · · ·  
Philadelphia, Pa . . . .  
Columbus, Ga . . . . . . . .  
Roanoke, Va . . .  . . . . . . 
Washington, D. C . . . . .  
Augusta, M e  . . . . • . • . .  
Augusta, Ga . .  . . . . . 
Memphis, Tenn • .  
T-Whitchaven 
La wrence1 Kan:� . .  

Power 

(watts) 
250 

50 
2kw-L.S. 

500 
50kw 

250 
5kw 

50 
1kw 
500 

Skw 
500 
100 
100 
500 
100 

1kw 
5kw 

C.P. 50kw 
100 

lkw 

500 
1kw 

1kw 
10kw 

100 

500 
500 

100 
100 

5kw 
100 

100 

1kw 
1kw 
250 
250 

500 
100 
100 
100 
100 
100 
250 
100 
250 
500 
100 
100 
500 

1kw-LS 
1kw 

Wave-
Froq. length Call Location 
kc. (meters) Llttara 

-- ---

1260 238 . 1  · T-Tonganode 
1290 232 . 6  WRHM Minneapolis, Minn . . . .  

560 536 T-Fridley 
570 526 WRJN Racine, WU. . . . . . . . . . .  

1190 252 . 1  WRNY Ne� York, N. Y . . . . . .  
T-Coyte.ville, N. J. 

WROL Knoxville, Tenn . . . • . .  
WRR Dalla•, Tex . . . .  . . . . . .  

580 517 WRUF Gainesville, Fla . . . . . . .  
1000 300 WRVA Richmond, Va . . . . .  , . .  
1210 247.9 T-Mechani�ville 
1250 240 WSAI Cincinnati, Ohio . .  
1410 212 .8  T-Mason 

WSAJ Grove City, Pa . . .  . . . .  
640 469 WSAN Allentown, Pa . . . . .  

1440 208 .3  WSAR Fall River, Mass. . . . . 
1310 229 WSAZ Huntington, W. Va . . . 
1210 247.9 WSB Athnta, Ga . . .  . . . . . . .  
1270 236 . 2  WSBC Chicago, 111. . . . . . . . . 
1500 200 WSBT South Bend, I nd . . . . . .  
1300 230 .8  WSEN Columbus, Ohio . . . . . .  
710 423 WSFA Montgomery, Ala . . . . .  

WSIX Spri•gficld, Tenn . . . . .  
1200 250 w..IS Win.•ton-Salem, N: C . .  

WSM Nashville, Tenn . . . . . .  
1000 300 T-Franklin 

WSMB New Orleans, La . . . . . .  
630 476 WSMK Da�ton, Oh_io . . . . . . . .  

1130 265.5 wsoc G:lStonia, N. C . . . . . . .  
WSPA Spartanburg, S. C . . . . .  

590 509 WSPD Toledo, Obio .. : . . . . . .  
1160 258.6  WSUI Iowa City, Iowa . . . . . .  
1420 2 1 1 . 3  WSUN- (See WFLA-WSUN) 

WFLA 
wsvs Buffalo, N. Y . . ... . . . .  
WSYB Rutland, Vt . . . . . . . . . .  
WSYR· Syracuse, N. Y . . . . . . .  

560 536 WMAC 
810 370 WTAD Quincy, Ill . . . . . . . . . . .  

WTAG Worcester, Mass . . . . . .  
1500 200 WTAM Cleveland, Ohio . . . . . .  
1370 219 T -Brecksville Village 
1 100 272 . 7  WTAQ Eau Claire. Wis . . .  
1200 250 T-Twp. of Washington 

WTAR· Norfolk, Va . . .  . . . . 
WPOR 
WTAW College Station, Tex . . .  

1210 247. 9  WTAX Springfield. II� . . . . . . .  
WTBO Cumberland, Md . . . . .  

680 441 WtEL Philadelphia, Pa . . . . . .  
560 536 WTFI Athens, Ga. . . . . . . . . . 
880 341 WTIC Hartford, Conn • . . . . . .  

1010 297 T-Avon 
WTJS . Jackson; Tenn . . . . . . . .  

1360 220 . 6  WTMJ Mil,.aukee, Wis . . . . . .  
1370 219 T-Waukesha 
1210 247 . 0  WTNJ Trenton, N.J . . . . . . . . .  
1370 219 WTOC Savannah, Ga. . . . . . . . .  
1370 219 WTRC Elkhart, Ind . . . . . . . . .  
1310 229 WWAE Hammond. Ind . . . . . . .  
102.0 294 . 1  WWJ Detroit, Mich . . . . . . . . 

1200 250 WWL New Orleans, La . . . . . .  
1410 212 . R  T-Kcnncr 
950 316  WWNC Asheville, N. C . .  . . . . .  

1370 219 WWRL Woodside, N. Y . .  
1500 200 wwsw Pittsburgh, Pa . .  

600 500 T-Wilkinshurg 
WWVA Wheeling, W. \'a . .  

1220 245. � WXYI Detroit, Mich . .  

Wave-
P IWif Freq. length 
(willS) kc. (mders) 

-- ---

lkw 1250 240 

100 1370 219 
250 1010 297 

100 1310 229 
500 1280 234.4 

5kw 830 361 
5kw 1 1 10 270 . 3  

500 1330 225 . 6  
1kw-LS 

100 1310 229 
250 1440 2US . 3  
250 1450 20o . 9  
250 580 517 

5kw 740 405 
100 1210 247 . 9  
500 1230 243 . 9  
100 1210 247 . 9  
500 1410 2 1 Z  .8 
100 1210 247 .9  
100 1310 229 

50kw 650 46Z 

500 1320 227 . 3  
2 00  1380 2 1 7 . 4  
1 00  1210 247 . 9  
1 00  1420 211 . 3  

1kw 1340 22:3 . 9  
500 880 341 

50 1370 21� 
100 1500 200 
250 570 526 

500 1440 208 . 3  
500-L.S. 580 51 7 

50kw 1070 280 . 4  

1kw 1330 225 . 6  

500 780 385 

500 1120 257 .9  
100 1210 247 . 9  
100 1420 2 1 1 . 3  
100 1310 229 
500 1450 206 . 9  

50kw 1060 283 

100 1310 229 
1kw 620 484 

2�kw-LS 
500 1280 234 . 4  
500 1260 238 . 1  

100-L.S. 1310 220 
100 1200 250 

1kw 920 326 
10kw 850 353 

1kw 570 526 
100 1500 200 
100 1500 200 

25().LS 
5kw 1160 258 . 6  
1kw 1240 241 . 9  

POLICE STATIONS ALPHABETICALLY BY CALL LETTERS 
Freq. 

Location kc. 

Des Moines, Iowa . . . . . . . . . 1534 
Pasadena, Calif . .  1712 
Cedar Rapid&, Iowa . .  2470 
Seattle, Wash . . . . . 2414 
Minne.'\polia, Minn . .  2416 
St. Louis, Mo . . .  1712 
San Francisco, Calif . . .  2470 
Kan.;as City, Mo . . . . . . 2422 
VaUejo, Calif . . . . . . . . .  2422 

. Oklahoma City, Okla . .  . . . 2450 
Omaha, Neb . . . . . . . . .  2470 
Beaumont, Tex . .  1712 
Los Angeles, Calif. . . . . . 1712 
San J06c, Calif . . . . . .  . . .  2470 
Davenport, Iowa . . . .  . . . . 2470 
Tulsa, Okla . . . . . . . .  . . . . . 2450 
Portland, Ore . . . . .  . . . . . 2442 
Honolulu, T. H . . . . . .  . . .  2450 
Bakersfield, Calif . . . . . . .  2414 
Salt Lake City, Utah . . . . . . 2470 
Denver, Colo . . . . . . . . . . . . .  2442 
Shreveport, La . .  . . . . . . . . . . 1574 
Wichita, Kans . . . . . . . . .  . . . . 2450 
Houston, Tex . . . . .  . . . . . . . .  1712 
San. Diego, Calif . . . . . 2130 

Call 
Letters 

--- · 

KGZE 
KGZF 
KGIH 
KGZl 
KGZL 
K G I M  
KGZN 
KGIP 
KGIR 
KSW 
KVP 
WCK 
WKDU 
WMDZ 
WMJ 
WMO 
WMP 
WPDA 
WPDB 
WPDC 
WPDD 
WPDE 
WPDF �PDH 

PDI 

Location 

S.'l.n Antonio, Tcx . 
Chanute, Kans . . .  
Klamath Falls, Ore . 
Wichita Falls, Tex . .  
Shreveport,� . . . .  
El Paso, Tex . . . . . . .  . . . .  
Tacoma, Wash . . .  . . . 
Coffeyville, Kans . . . . . . .  
Salem, Ore . . . .  . . . . . . .  
Berkeley, Calif. .  . . .  
Dallas, Tex. . . . . . . . . . 
Belle Island, Mich . .  . . . . . 
Cincinnati, Ohio . . . . . . . .  
ln�ianapolis, Ind. 
Buffalo, N. Y. 
Highland Park. Mich . .  
Framingham, Mass . . . . .  . . 
Tulare, Calif . . . . . . . . . . . . 
Chicago, Ill . . . . . . . .  . . 
Chicago, Ill . . . . . . . . . . . . . 
Chicago, Ill . . .  . . . . . . . . 
Louisville, Ky . .  . . . . . . . . . .  
Flint, Mich . .  . . . . . . . . . .  
Richmond, Ind . .  

·
· · · ·

·
· 

Columbus, Ohio . .  . I 

Froq. Call 
kc. Letters 

---
· 

2500 WPDK 
2450 WPDL 
2442 WPDM 
1712 WPDN 
1712 WPDO 
2414 WPDP 
2414 WPDR 
2450 WPDS 
2442 WPDT 
2422 WPDU 
1712 WPOV 
2414 WPDW 
1712 WPDX 
2442 WPDY 
2422 WPDZ 
2414 WPEA 
1574 WPEB 
2414 WPEC 
1712 WPEE 
1712 WPEF 1712 
2442 WPEG 
2442 WPEH 
2442 WPE1 
2430 WPEK 

Location 

Milwauloee, Wis. . . . .  
Lansing, Micb . . .  . . . .  
Dayton, Ohio. . . . . . . . . . . 
Auburn, N. Y . . . .  
Akron, Ohio . .  

. . . . . 
. . . . .  

Philadelphia, Pa . .  · · · · ·  
Rochester. N. Y . . . . · · · · · 
St. Paul, Minn . . .  
Koko;no, Ind. 

. . . . . . 
. . . . . . 

Pittsburgh, Pa . . . . . 
Charlotte, N. C . .  
Washington, D. C .  . . . 

Detroit, Mich . . . . . . . . . 
Atlanta, Ga . . . . . . .  
Fort Wayne, Ind . .  . . . . .  
Syracuse, N. Y . .  
Grand Rapids, Mich . . . . . . .  
Memphis, Tenn . .  . . . . . . . .  
New York, N. Y . . . . . . . . . .  
New York, N. Y . . . . . . . . .  
New York, N. Y . , .  . . . . . . . .  
Somerville, Mass . 
E. Providence, R. I . .  . . 
New Orleans, La . . . . . . . . .  

rreq, Call 
kc. LeMHI 

2450 WPEL 
2442 WPEP 
2430 WPET 
2458 WPEV 
2458 WPFA 
2470 WPFC 
2458 WPFD 
2416 WPFE 
2470 WPFF 
1712 WPFG 
2458 WPFH 
2422 WPFI 
2414 WPFJ 
2414 WPFK 
2470 WPFL 
2458 WPFM 
2442 WPFN 
2470 WPFO 
2450 WPFP 
2450 WPFQ 
2450 WPFR 
1712 WRDH 
1712 WRDR 
2422 WRDQ 

Location 

W. Bridgewater, Mass . . . . .  
Arlington, Mass . 
Lexington, Mass . .  
Portable, Mass . . .  . . . . . . 
Newton, Mass . . . . 
Muskegon, Mich . .  
Highland Park, 111 . .  
Reading. Pa. · ·

· · · · ·  . . . . 
Toms River, N. J . . . . . . . . . 
Jacksonville, Fla. . . . 
Baltimore, Md . . .  . . . 
Columbus, Ga . . . .  . . .  

. . . . 

. . . .  

. . . .  
Hammond, Ind . .  . . . . . . . . 
Hackensack, N. J . .  
Gary, Ind . . .  
Birmingham, Ala . .  
Fairhaven, Mass . .  
Knoxville, Tenn . . . .  . . . . . .  
Clarksburg, W. Va . . .  
Swnthmore, Pa . .  . . . .  
Johnson City, Tenn . .  
Cleveland, Ohio . 

. . . 

Grosse Point Village, Mich . .  
Toledo, Ohio . .  

Freq. 
kc. 

1574 
1012 
1712 
1574 
1712 
2442 
2430 
2442 
2430 
2442 
2414 
2414 
1712 
2430 
2470 
2414 
1712 
2470 
2414 
2470 
2470 
2458 
2414 
2470 
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HERE THEY ARE:
Dr. C. M. Blackburn,

Chief Radio Engineer,
Grigsby-Grunow Company
(Majestic),

Kendall Clough, Chief Engineer
Clough-Brengle Co. tRadio
Engineers and Manufacturers)

Karl Hassel, Chief Engineer,
Zenith Radio Corporation,

Homer Hogan, Gen. Manager,
Radio Station KYW, Chicago,

R. MacGregor, Service Manager
and Sales Engineer,
Transformer Corporation of
America (Clarion),

H. C. Tittle, Chief Radio Engr.,
Stewart -Warner Corporation,

F. D. Ih"hitten, Service Manager,
Chicago Plant,
Philco Radio and Television
Corporation,
-and Staff. -

AM ERICAN BOSCH 

AM ERICAN TELEV I S I O N  

ARCTU R U S  TU BES 

BALKEIT • BRUNSWICK 

APE HART 

CLOUGH- BRENGLE CO. 

C ROSLEY e CLARION 

DeFOREST • EOH O P H O N E  

FADA • G R E B E  • HOWARD 

HAMMERLU N D • HICKOK 
I N T E R NAT I O NAL 
R ESISTANCE CO. 

KENN EDY • KOLSTER • LYRIC 
MAJESTIC • PH ILCO 

RAD I O  P R O D U CTS CO. 
SANGAMO ELECTRIC 

SENTI N EL e S H E LDON 

S I LVER- MARSHALL CO. 
STEWART RADIO 

STEWART -WARN ER 

STROMBERG-CARLSON 

U N IVERSAL M I C R O P H O N E  

ZENITH 

The need for men, PROPERLY trained, Is one 
of the Radio Industry's major problems, to:lay. 

In fact, the nry future of the Radio Industry 
Is dependent on the inc:liistry havin!J available, 
at all times, an adequate supply of PROP
ERLY trained men Ia install and servicor
not only the present-day highly complicated 
Radio and Electronic equipment- but the still 
more complicated equipment that will be 
brau!lht aut by thor Industry, from timor to tim•· 

The obave manufacturers all r•alize this. 
They �now that under such circumstances, no 
ordinary Radio Tralnins Is salns to sive them 
the type of "trained" man they want. Only a 
Tralnins that Is rlsht-up-ta-th• ·minute, ancl 
properly pr•pared, highly practical, and prop. 
erly supervised, will answer their purpose. 

Radio and T el•vlslan Institute ham•-tralnln1 
has succ•ssfully met their every test. That'• 
why these manufacturers recamm•nd R. T. 1. 
Tralnins, nat only to their own men, •v•rv· 
wh•re - but to all men who want Ia 1et 10111•· 
where In Radio. 

*Th•a entire •d"ertlaement approved b,- t1te above thlrty•two manufacturer•. 
Copyright 1933 by R.T. I. 

LET THESE ENGINEERS RIGHT 
FROM THE HEART OF· THE BIG 
RADIO INDUSTRY � 
JJ� dtl:-� � 

-E�GI N E E RS 

GOOD PAY RADIO WORK 
To the man who wants trt make $35 to $75 a 
week .snd more-Here 's a Messse lor You I 

"The great Radio Industry, 
-
today 

more than evir before -is on the look
out lor PROPERLY trained men to fill 
its more responsible jobs. These are 
the better -paying jobs in Radio • • • 

jobs which give steady work at good pay 1 
as a starter; and an early advancement 
to still better-paying jobs,as a future." 

HER E, THEN, IS REAL OPPORTUNITY 
But to qualify for these better-paying jobs, 
•t:n must be PROPERLY "traint:d"-tht:y 
must know th tht:ory of Radio, as wt:ll as 
tht: practical sidt:, and be able to tuch 
other men some of the things they know. 
The Radio Industry, itself, has no time to 
train thue mt:n. That's why the Radio & Tele
vision lnstitutt:, of Chicago, is doing the job. 
Yo 'II be troined at home - in your spare 
tim easily and quickly 1 and at a cost of 
only a few cents a day. And as you are 
taught to "earn as you learn" - R. T. I. 
Training need cost you nothing. 

R. T . I. TRAINING IS "SHOP TRAWINB" 
. FOR TH.E HIME 

It coees to you right from tht: Radio Industry 
-right out of the factories where Radio sets 
and otht:r vacuum -tube devices are made. It 
was planned and prepared for }'OU by big radio 
enginurs IN tht:se factories, most of whom 
ar�C the Chief Engi11eers of these great' Radio 
plants. And NOW these same engint:ers are 
actually supervising R. T. I. Training. Which 
means that trained the R.T. I .  way, you'll be 
trained as the Radio Industry wants you 
traint:d - just as the Radio Industry, itself, 
would train you if it was doing the job. 
You learn by doing, of course, because that's 
the Shop Way of teaching. But you also learn 
the theory of Radio - without which you 
can't hope to go far, or make much money, 
in this great industry. 

ELECTRONICS-SOUND PICTURES 
P. A. SYSTEMS-PHOTO CELLS-

TELEYISION-.II Inoludtd 
Radio service is just the starting point in R.T. I. 
Training. From there we take you up through 
the very latest developments in R1dio, 1nd 

then on into the • new and larger field of 
Electronics-Sound Pictures, Public Address 
Systems, Photo Cells, and Television. This 
feature alone makes R. T. l. the outst1ndins 
home trainlttg in Radio. 

YOU BET "QUICK RESULTS" 
C. E. Head, 431 Third St., Alexandria, La., 
Says: "Made my first money 11 d•y• after 
starting your training-clured $14.25.11 . 
Frank E. Klemann, Lisle, Ill., writes : "  Doubled 
my pay in less th•n six months." 

Harry L. Stark, Ft. Wayn�, Ind., wrltes1 
"Now making e times as much mon y as 
I WIS making w en I started your train ng." 

So, if you want to get out of a small pay, no
future job, and into good pay, big- future· 
work - get into Radio. But let these big 
cnsinecrs direct your treining. • 

MAIL COUPON FOR 
FREE BOOK 

Let me �t:ll you more. 
about this  amazing• 
ly e a s y  s-f.. o p -T y p e  
h o m e - t r a i n i n g, 
a n d  m o re about the 
wondertul opportuni
t i e s  f o r  t h e  R. T. I. 
TRA I N E D  man in this 
-the• wo rld's fast est 

growing industry. Everything is  fully explain· 
ed in my big, new booklet • , . "RADIO'S 
FUTURE, AND YOURS." Send tod1y for 
your copy. The book is free., 

Ray D. Smith, President, 
Racllo ond T elemlon Institute, ChlcCIIO P•••••••••••••••••••••••••"' 

Rav D. SMith, President. 
RADIO and TELEVISION INmTUTE, CR.T.IJ, I 
1130 Lawrance Av , Dept.m, Chlca1a, Ill. 1 

Without ololl1at1an of any �lnd please lend me a 1 
copy of " Radio '1 Fu•r• and Yours." I a111 Inter- I 
ested In your home tralnln1 and the oppartunltlea I 
you oay exist In the treat field of Radio for the I 
R.T.I. Trained man. I I I 
Name ....... ------------................... 1 
Addreu - - ------- - -- - - - - - - -- -- - - - --- - - -- -- - I 
• I 
City . . . . . . . . . . . . . . . . . . . . . . . .  Stat• - - - - - - - - - - 1 

- - - - - - - - - - - - - - - - - - � - -- - - - -
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