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The Most Complete 
Set Tester Ever BO 
The Jewell Pattern 444 Set Analyzer tests every circuit in eny 

set, including those using variable mu, and output and radio e-
quency pentode tubes. 

Pattern 444 Set Analyzer, complete with all 
accessories. Jewell Data Service and data pad. 
List Price $ 112.00 Servicemen's Price $84.00 

• 

An improved switching system for selecting circuit tests separates 
all A.C. and D.C. tests. This speeds testing and greatly reduces> 
the possibility of securing incorrect readings. 

In addition to all the voltage and current measuring ranges beg 
available at time saving pin jack terminals, a triple range output 
meter circuit and a triple range ohmmeter are provided for use i. 
set servicing. A.C. current ranges up to 8 amperes are provided it 
for servicing other household appliances such as vacuum cleaners, 
oil burners, and electric refrigerators. 

Every possible feature has been incorporated that will reduce 
wear and make the instrument more sturdy. The elimination of 
binding posts which loosen and break, non-shatterable glass scaie 
covers, and a test plug and cable that are separable from the ana-
lyzer by a multi-plug at the instrument panel are typical examples. 

The Jewell Analyzer Data Service is more complete than ever 
this season, and adds greatly to the value of this instrument. 

A Portable Oscillator That's Reliable! 

Pattern 560 Test Oscillatoi, complete with 
two 230 tubes, batteries, and portable triple-
range output meter. 

List Price $ 102.00 

Servicemen's Price $76.50 

Pattern 560 Test Oscillator without output 
mete, 

List Price $82.00 

Servicemen's Price $61.50 

Pattern 559 Output Meter only. 

List Price $ 15.00 

Servicemen's Price $ 15.00 

Radio frequency circuits, whether in a tuned-radio-frequency or 
super-heterodyne receiver, must be accurately adjusted to obtain 
the greatest sensitivity and selectivity. 

The Jewell Pattern 560 Test Oscillator and 559 Output Meter 
are designed and built to meet the needs of the radio servicemen. 
The simplicity of operation, hair line accuracy, and assured relia-
bility are unequalled features of this portable test oscillator. 

The Jewell Pattern 560 Portable Test Oscillator covers the com-
plete broadcast band from 550 to 1500 K.C., and the complete 
intermediate frequency band from 125 to 185 K.C. The Jewell 
Test Oscillator is adequate for testing and adjusting every super-het 
receiver built today and provides for future design in that it covers 

the band from 125 to 185 K.C. 

Write for a bulletin describing the 
complete Jewell Radio Service Instru-
ment Line. You can pay for them 
from your extra profits. 

sZi 

Jewell Electrical Instrument Co., 1642-V Walnut St., Chicagoei 

• 

• 
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INDEX TO COMMERCIAL WIRING DIAGRAMS 

wiEni the issuance of each set of supplements, a corn pletely revised and up-to-date index is furnished. To use this TH 

remove all of the pages from the cover; throw away the old index pages and replace them with the new ones; 
and then insert the supplement pages in their numerical and alphabetical order. Then replace the cover and the book 
is complete. 

, Oft", the trade name of a set is known by the user of t his book but the name of the manufacturer not known. 

ching for diagrams, if the particular diagram you desire cannot be found, be sure to look through the Mis-
cellaW section at the end of this index. If it is not listed there look through the Trade Name Index; this gives the name 
of the iiufacturer for each trade name. Since all diagram s are listed in the index in alphabetical order ire accordance 

with theimanufacturers' names, it is absolutely necessary to know the name of the manufacturer before a particular 
diagram can be found. 

Inithe supplements are included diagrams for which we have received requests. Wherever the diagrams that have 
beep requested are not included in one set of supplements, th ey will appear in the first set published after we receive 
thei, Many diagrams of obsolete sets are difficult to obtain, but we are using every possible effort to procure them. 

We wish to express our thanks to the many subscriber s who have taken such extreme interest in the MANUAL, 
anesfcial1Y to_those who have voluntarily submitted diagrams for publication in the supplements.-THE PUBLISHERS: 

W4érTAGE OF RECEIVERS _ 76N 
PHONO-RADIO INSTALLATION 76M 
R.41/11 A. COLOR CODE 76M 
MgTER MULTIPLIERS _  76P 

• A 
A. C. DAYTON CO. 
XL-20; XL-25; XL-30 ____ 77 
X,L-61; AC-66 ___________ 78 
AC-63; AC-65     79 
XL-5; Navigator, Navigator 
Power P. 80 

XL-10; XL-70  80A 
XL-60; XL-50A. C. 80E 

ACME ELECTRIC CO. 
Model S.G. 88; A.C.-7   81 

ALL AMERICAN MOHAWK CORP. 
6 and 8 tube A.C. "W" Power 
Pack   82 

Lyric models 60, 61, 62, 65 and 
66   82 

Lyric models 80, 83, 84, 85, 86, 
88   82 

70, 73 and 75; No. 90 chassis, 
60 cycle   83 

No. 90 chassis, 25 cycle; No. 96 
chassis, 60 cycle   84 

Mohawk one dial battery and 
A.C. 226-227   85 

Model D. Lyric Receivers   84A 
*Model 44; Model H   84B 

ip All American Lyric B-94   358C 
áLLIED RADIO CO. 
111(Same as Columbia Radio Co.) 
AMERICAN BOSCH MAGNETO 

CORP. 
16 Amborola; 27 Amborada; 46 
The Little Six; 57 and 87   86 

Cruiser, Royal Cruiser and Im-
perial Cruiser model 35 bat-
tery sets   87 

Models 66, 76, and 76L the 
Cruiser; Models 66AC, 96, 
116, 136 fur A.C.; Model 107 
for A.C.; Mode's 126, 146, 
166, 176, 46A.C.   88 

Model 96 D. C. 110 V. Cruiser; 
Model 156 Cruiser; Model 28; 
Model 825 Super Dynamic 
Power Pack   89 

Models 48 and 49; Type BAN 
edition 2 Nobattery; Type 
BAN edition 3 and 4 Nobat-
tery; Types BAN edition 5 
and 6 Nobattery   90 

Model 54 D.C. receiver; Bosch 
• Motor Car receiver   91 
Model 58, 59   90A 
Model 61, 62  _ 90B 

• Model 60 Volume Control Re-
ceiver   90C 

Model 5   90D 
Model 60 and 61 (Automatic 
Volume Control)     90E 

Model 62-D C.   
Model 63-D C.   

AMERICAN TRANSFORMER CO. 
PF 250 Power Amplifier   3 
ABC ni Power Box   
2-AP amplifier and 21-D Hi 
Power box   3 

Amertran Concert-Hall Ampli-
fier type 25A; Approved 
Audio Circuits   3 
Plate Supply Transformer 
Connections   

AMPERITE Line Voltage Con-
trols for Standard Receivers 

AMRAD CORPORATION 
Neutrodyne A.C.-5; Model D.C.-

6; Model A.C.-6 Concerto 
Nocturne   

Model D.C.-7; Model A.C.-7 
Model 80, 82, and 83; No. 7100; 
No. S-522   

3500-2; 2500-1; S-733; 7191 
power unit; No. 3590   

Amrad model 81 (Bel Canto 
Series)   96 

APEX RADIO CO. 
See U S. Radio and Television Co. 

ARGUS RADIO CORP. 
B-195; B-125   326 

ATWATER KENT MANUFACTUR-
ING CO. 

Model 10; Model 10B; Model 20 
compact; Model 12; Model 
19; Model 20   97 

Model 21 dry cell; Model 32; 
Model 36 with condenser vol-
ume control; Model 36 with 
resistance volume control   98 

Models 30, 33, 35, 48 and 49   99 
Model 37; Model 38; and power 

unit   100 
Models 40, 42 and 52; Model 44; 
and power unit   101 

Model 41; Model 43   102 
Model 50; 2nd. type power unit 
for Model 41; 3rd. type power 
unit for Model 41; 2nd. type 
power unit for Model 44   103 

Model 55 and 55C    104 
3rd. type Model 60-C   328 

AUDIOLA RADIO CO. 
Series 31   104A 
Superheterodyne receiver   104B 

AUTOMATIC RADIO AND MFG. CO. 
"Tom Thumb" Portable   340 

AUTOMOBILE RADIO CORP  
TR-106; N R-109   75 
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BALKITE PRODUCTS COMPANY. 
Model C; Model F   105 
Models A-3; A-5 and A-7   362 

(A & B Eliminators) 
Balkite BX; Combination KX; 
AB6-135 Form A; AB6-135 iii 
Form B   104A 

_ .a“e“iMIlillillillilliliMIMIllilllIlrillliMlillrilliMlillililiiIIIIIIIIiiiiiill 

90F B-180 Form B; B-185; BY; BW 
90G or B Model D; B-11 ____ 104B 

Socket "A" supply _______ 23 
34 6-180 Form A  26 
26 BREMER-TULLY MFG. CO. 

B-T Counterphase 6; Counter-
42 phase 8; 6-40 power converter 106 

6-40 circuit diagram; 8-20A ______ 107 
7-70 and 7-71   108 

34A (Also see Brunswick) 
BROWNING-DRAKE CORP. 

334B Model 34, 36 and 38 ______ 350 
MB-30   108A 

761 Model 69; Models 70 & 71   108B 
BRUNSWICK BALKE COLLENDER 

CO. 
Models 14, 21 and 31 S.P.U. _ 109 

92 Model 31 combination radio 
93 and Panatrope   110 

RPA-1; RPA-4   265 
94 Models 3 and 10   267 

BRUNSWICK RADIO CORP. 
95 Bremer-Tully Models 81 & 82 __ 110A 

Bremer-Tully Models S81 & 
S82-25 cy; Brunswick S14 
& S21; Brunswick Panatrope 
S31 

Bremer-Tully S81 & S82-60 
cy; Brunswick S-14 & S21-
60 cy. •  

Model 5NO (SPU X-900, Chas-
sis X-1101 

Panatrope 3NC8 (Chassis X-
1103, SPU X-901) 

Model 3KR8 (SPU X-355, Chas-
sis X-822) 

SPU X-341 (used with 5KR, 
5KRO & 3KRO), SPU X-341 
& dynamic spkr. (used with 
3KR6 & 5KR6 

Chassis X-801 (used with 5KR, 
5KRO 2KRO & 5KR6); 
& dynamic spkr. (used with 
panatrope combinations and 
3KRO & 3KR6) 

Chassis X-1104 (used with 
panatrope combinations and 
3NW8); SPU X-902 (used 
with 3NW8) 

  110B 

  110C 

  110D 

  110E 

  110F 

  110G 

  110H 

110I 
Models 15 & 22; Model R-1 ___ 110J 
Model B-15 "Uni-Selector" _____ 110K 
Model D.C.-15   110L 

BUCKINGHAM RADIO CORP. 
Model 80   348 

BUSH AND LANE PIANO CO. 
No. 10 DeLuxe; No. 12 S.G 111 

CANADIAN MARCONI CO. 
Type XIV D.C.   360 
Tuner Unit Types XV. XVI, 
XVII, XVIII A.C.; Power 
Unit XVI _ _ _  361 

Model 20 A.C. Chassis   362 
Model 20 A.C. Power Unit   363 
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Model 21 A.C. Chassis   364 
Model 21 A.C. Power Unit   365 
Model 22 A.C. Chassis   366 
Model 22 A.C. Power Unit   367 
Model 23 A.C. Chassis   368 
Model 23 A.C. Power Unit   369 
Model 19 D.C.   370 
Model 28-29   373 
Model 70   374 
Model 80, 60 and 25 cycle ____   375 
Model 89  376 
Model 90   377 
Model 99   378 
Model 110   379 
Model 120   380 

CANADIAN WESTINGHOUSE CO 
LTD. 

Model 55, W55A, W57, W60, 
W58   371 

6-Tube A.C. Chassis 1928 model' 
and 200B loud speaker; No. 

E 18 SPU   372 
CAPEH ART CORP. 

rl See Webster Elec. Co. Page .._ 350 
CLEARTONE RADIO CORP. 

Goldcrest Model 60; Model 80 112 
Clearodyne Model 70; Clear 

El tone Series 100   113 
Model 110 compact; Model 112 114 

COLONIAL RADIO CORP. 
Model 31 A.C.   115 
31 and 32 D.C.   116 
32 A.C.   117 
33 & 34 A.C. Remote Control 330 
Model 33 D.C.; Model 16   116B 

COLUMBIA PHONOGRAPH CO. 
(see Kolster) 

6 tube A.C. set; 7 tube A.C. 
set   118 

Columbia C-5 and Kolster K-24; 
C-5 Substitute   119 

Models 930-300; Model 931 120 
Model 902; Type 950 radio and 
phonograph combination   121 

Models 900 - 801; Model 961 122 
Power Pack for model 980; 6 

tube D.C. set C6-C7   123 
Type 980 radio and phonograph 

combination   124 
COLUMBIA RADIO CO. 

Screen Grid - 8   125 
Screen Grid 8 receiver   118B 

CONTINENTAL RADIO CORP. 
Models Ten 29-A and B with 

171-L Power Unit; Model 9 126 
Slagle 29-C; Slagle 29-A & B 127 
Ten 29-D and C with 250-L 
power unit    128 

All Models   129 
CROSLEY RADIO CORP. 
AC-7 and AC-7C   130 
Model 3B and 3C; Trirdyn 3R3; 

5-38; Type V; Model 51; 
2-stage A.F. amplifier for 
type V; Model XI and XL  . 131 

Model 4-29; Models 30S, 31S, 
33S, 34S; Models 40S, 41S, 
42S, 82S   132 

Models 40S, 41S, 42S, 82S, ar-
ranged for M type speaker; 
Model 401; Model 608   133 

Models 60S, 61S, 62S, 63S; 
Jewelbox 704-A ______ 134 

Model 601    135 
Jewelbox 704-B; Showbox 1706 136 
Jewelbox 704; Gembox, Gem-

chest 610-609 A.C.: 804 A.C. 137 
Jewelbox 706; Models 20, 21, 

22; Model RFL-90   138 
Models 41-A & 42-AC; 6-20 and 

6-85    139 
Bandbox Jr. 401-A; 602 Band-

box; Buddy and Chum  140 
Model 54 - New Buddy Midget 354 
Wigit model 48   358A 
Model 58; Model 77-1   138A 
Model 91   138B 
Model 55; Model 56    138C 
Model 26; Model 59; Model 76 138D 

E 
E 

E 

EJ 

rl;i1 

remnamar, ricumnraunisnionnutuunanuasnataimmumr.  

Model 120 Super-Sondo, Super-
Rondeau and Super-Admin-
istrator Receivers   138E 

Model 77; Model 84; Super Bud-
dy Boy   138F 

D 
DAY-FAN ELECTRIC CO. 
See General Motors Radio Corp. 

DeFOREST-CROSLEY LTD. 
DC-5 compact; C-6 compact; 
Conway and Hastings; War-
wick and Windsor   381 

Balmoral and Berwick; Band-
box Jr.; A.B.C. Power unit _ 282 

Barcarolle and Minute; Etude 
and Symphony; Electric 
Hastings    383 

First Series Symphony; Elect-
Berwick; Second series Sym-
phony; Nocturne, A.C.; Con-
certo, Sonata and Opera   384 

Types 400-420; 410   385 
ARIA and Troubador models 
Aria and Trobbador models 

type 740; type 750 
Type 800 Chassis; Type 810 

Chassis 
Type 810 Phonograph; Type 

700 
DeFOREST RADIO CO. 
CS-5; F-5; D-ri   

DELCO RADIO CORP. 
"Police" Short Wave Set   
Delco Automotive Radio 

E 
EARL RADIO CORP. 

See Chas. Freshman, Inc. 
ELECTRICAL RESEARCH LABORA-

TORIES 
Erla model 224 screen grid   142A 
Erla model 225   142B 
Model 271 Midget   142D 

THOMAS A. EDISON, INC. 
(Also see Splitdorf ) 
R-4, R-5 and C-4   141 
R-1, R-2 and C-2 Chassis Jr. 
and Je; Model C-1 chassis SC 142 

RT-1, R-2 and C-2 chassis Jr. 
and Cr (25 cycle)   143 

Models R-6 & R-7   140B 
Models R4, R5, D.C.   140D 

ELECTRAD, INC. 
Loftin-White amplifier   63 
Type 250; and 250 Push-Pull 358B 

EMERSON RADIO & PHONOGRAPH 
CORP. 

Model F   356 

  386 

  387 

  388 

353 

76A 
184 

F.A.D. ANDREA, INC. 
FADA RESISTORS AND CONDEN-

SERS    76N 
Fada 10, 11, 30 and 31 - 60 

cy.; 10Z, 11Z, 30Z, 31Z - 25 
cy.; 16, 17 and 32 - 60 cycle; 
16Z and 32Z - 25 cycle   144 

Fada 18 D.C.; Fada 22 battery 145 
Fada 20 A.C. - 60 cycle; 20Z 
A.C. - 25 cycle; 25 A.C. - 60 
cycle; 25Z A.C. - 25 cycle _ 146 

25 and 25Z with M-250 and 
M-250Z Electric Units; 35 
A.C. - 60 cy; .35Z A.C. - 25 
cycle    147 

Fada 40 A.C. 60 cycle using 
P-250 Elec. Unit and 7-A 
speaker; Fada 50, 70, 71 
and 72   148 

E-420 Electric Unit; E-180 
Electric Unit; 192-A receiver, 
192-S and 192-BS Units   149 

"7" A.C.; 75 and 77 A.C. 60 
cycle     150 

Special model 265--A and Fada 
"7" model 475..A   151 

460-A receiver and R-60 unit; 
R-80-A unit, 480-A or SF 
50/80A 152 

"Special" A.C. receiver 265 UA 
or CA and RP-65-UA or CA; 
262-UA or CA and RP-62-UA 
or CA; 480-B and SF 50/80 B 1&7; 
"ABC" 6 volt supply types 

66-0 and 62-R; "ABC" 6 volt 
supply types 86-V and 82-W; 
Type J unit; Type "C" unit 
used with "special" and 7 AC 154 

Fada KA-6 Chassis fox models 
42, 44, 46, 41, 47   154B 

Fada 5-tube Neutrodyne; 160 
neutrodyne ----------------------------- 154A 

FEDERAL RADIO CORP. 
Ortho-Sonic type D; Series 
Filament type D; 155 

Model K   156 
Series Filament type F; Ortho-

Sonic type H   157 
Series Filament type E; Type M 158 

FEDERATED PURCHASER 
Melorad Cathedral Tone   365 

FREED-EISEMANN RADIO CORP. 
Model NR-6; Model NR-7; 
Model NR-9 - 9A   159 

Model 10; Model NR-11; Model 
NR 12   160 

Model FE-15; FE-18; NR-20; 
NR-60   161 

Models 30, 40 and 48; Models 
30N, 40N and 48N; Model 50 162 

Model 130; Model NR-215, NR-
400; English long and short 
wave set   163 

Model 457 Power Unit; Model 
NR8ODC   164 

Model 90S AC; Model NR-95 
AC; 470   165 

Model NR-85; Model 53; Model 
800    166 

CHAS. FREEMAN CO. INC. 
Earl models 21 and 22; Earl 
models 31 and 32     167 

QD-16S; Model N   168 
Model G; Model G power pack; 
Model G with G60-S power 
supply   169 

Earl model 41; Freshman model 
M with M-60-S power supply 170 

New and improved Masterpiece; 
Equaphase; Model H-9   171 
Combination K and K-60-S; 
QD-16S   172 

Q-15 and Q-16; 2N and 2N-60-S 173 
21AC and 22AC; 3Q-15 and 
3Q-16   174 

Model 121; Model 21 D.C.; Earl 
models 33, 31 and 24 DC  175 

32 and 32 AC; 31-SAC and 32-
SAC and Earl 33-SAC; 41AC 176 

G 
GENERAL ELECTRIC CO. 
H-31   266A 
H-71   266B 
H-51   266D 
General Electric Models G.E. 

Jr. No. S-22, G.E. Jr. No. 
S-22X and S-42   266G 

Models H-31; H-51 and H-71 266H 
GENERAL MOTORS RADIO CORP. 
Day-Fan OEM-11; OEM-7; 
OEM-7 super selective; 
5-tube 1925 model  177 

Day-Fan Five "5044"   178 
Model 5055   358A 
Day-Fan Five Twenty Seven 

5-tube; Six - 6 tube; Seven 
7-tube   179 

Day-Fan 6-61 - 6-tube; 6B - 
6-tube; 6 Junior 6-tube; 6AC 
6-tube   180 

5AC - 5-tube; Model 35 7-tube; 
6AC Power Set; 6 Junior AC 
Power Set; 110 Volt D.C. 
6-tube; Motor Generator Set 181 

32 volt D.C. set 6-tube; Motor 
Generator and Filter; Power 
Supply for 5-tube AC set; 

ettiMi "  

Le. 

ae 

d 

i. 
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Power Supply for 6-tube- AC 
set; B and C Power Supply; 
a Power Supply for No. 
5524 and No. 5625   

8-tube Model 5077; 8-tube 
Model 5080; 8-AC Power Set 

General Motors Model "A" 
chassis; Delco Automotive 
Radio   

sGILFILLAN BROS. INC. 
Li A.C. Model 60; A.C. Model 100 

GRAYBAR ELECTRIC CO. 
Model 311 ______ 

M 700 

770   
ei Graybar No. 8 Midget  
=1E1 Graybar Models 700, 770, 900 
L-El A. H. GREBE & CO. 
e: R.F. Amplifier type HORN; 
El "13" Regenerative Receiver; 

Stu, rt Wave type CR-18; 
Short Wave type CR-6 

Synchrophase type MU-1; 
Broadcast Receiver 

h Super Synchrophase ty d 
Synchrophase 7-AC Synchrophase 7 

1 Super Synchrophase A.C.-SK'-4 B & C Socket power type 671-B 

Synchrophase type AH-1 
1 E- GRIGSBY-GRUNOW CO. 

Majestic Models 60-70-80; 7BP3 
Power Unit; 7BP6 Power Unit 
Models 90, 91 and 92; 9P3 Pow-

er Unit; 9P6 Power Unit; 
Model 70B chassis in 72 Set 

Model 100; 90-B 
Model 100-B; 180 and 181   
7P6 and 7P3 Power Unit (old 
wiring) 7P6 and 7P3 Power 
Unit 

8P6 and 8P3 Power Unit; P.U. 
System in 130-A Super 
Screen Grid chassis 

Super Screen Grid chassis in 
model 130-A; in Model 230-A 

Majestic "B" eliminators   
Majestic Models 50, 51 and 52 
Supers 

GULBRANSEN COMPANY 
Model C 9-in-Line 
Champion Junior 
Model 724; 8-Tube 

  186 

  187 
pe SK-4;  
  188 

  189 
188A 

188B 

190 

191 
  192 

193 

  194 

  195 

196 
26 

  192B 

  197 
  196G 
  196H 

H 

ifT,  MI%  iffle"Minnin If I 1 

6 Tube Set 507 and 508; A.C. 
7-tube set inductance tuned; 
"A" chassis 510, 511, 514, 

182 516 8-tubes   198 
Power Unit K-50 for sets No. 

183 524, 525, 527, 528; Chassis 
"B" 515, 519, 521   199 

623 and 526 with power unit 
184 No. 245   200 

Wave Master; RFL 7-tube Cas-
185 cade   201 

Models 533, 534, 536, 536   200A 
338 
266A 
266B 
266D 
266G 
266H 

HAMMARLUND MFG. CO. 
HI-Q 30 A.C.   51 
HI-Q 31 A.C.   356 

HORN RADIO MFG. CO. 
Model 15   458D 

HOWARD RADIO CO. 
Model SG-A    196A 

1 Model 8 Green Diamond 
diags.)   196B 

p., Model SG-B Midget   196C 
FA Model SG-C   196D 
EI 
il 
e. INSULINE CORP. OF AMERICA 

A.C. Short Wave Set   340 

(3 

JACKSON BELL 
Model 62 Midget ---------------------- 354 

JENKINS & ADAIR, Inc. 
Microphone Mixing Panel Type 

3-B; Monitor Panel; Level 
Indicator Panel   196E 

Type "A" Amplifying Panel; 
Type "D" amplifying panel._ 196F 

JESSE FRENCH & SONS PIANO CO. 
Junior Model "G"   355 

KELLER FULLER MFG. CO. LTD. 
Radiette Model 14F   355 
Model FIFTY, Model SIXTY 328B 

KELLOGG SWITCHBOARD AND 
SUPPLY CO. 

COLIN B. KENNEDY CORP. 
Model 281; 110; 220   202 
Model 6 type 420; Model 15 
type 430 and 431   203 

7 Cornet D.C.; Type 435; Model 
20 type 440; Model 521 and 
525   204 

Model 10; Model 20   205 
Kennedy Model 826B Combina-

tion   204A 
Royal 80; Models 30 and 32 204B 

KING MANUFACTURING CORP. 
Model 101(1 Neutrodyne,; 25 
Neutrodyne; 71 Neutrodyne; 
30 T.R.F.; 61 T.R.F.; 62 
T.R.F.   206 

Model E and 80A; Model 80; 
Model 81   207 

Model F; Model 82 and power 
pack   208 

Model J; Model H   209 
Model 97; Model 98; King Mon-
arch   210 

Model G; Power pack wiring 
King Royal, Imperial, and 
Monarch   211 

KNAPP "A" POWER UNIT  359 
KOLSTER RADIO CORP. 
Columbia type 930; Kolster 6K 212 
Kolster 6-tube receiver; 7-tube 

A.C. set (Brandes)   213 
Kolster 8A-B-C; 6H; 7A and 7B 214 
K-44; K-43   215 
K-45   216 
Brandes B10; B15; B16   217 
Tuning chassis for 7-tube sets 
used in K-21, K-23, K-24 and 
K-28; 4-tube chassis used in 
K-20, K-22, K-25 and K-27; 
Power supply and amplifier 
unit in K-24     218 

K-20, K-22, K-27 & K-37   218A 
K-42; K-30 & K-32   218B 

LAFAYETTE - See Gulbransen 
and Wells Gardner. 

C. R. LEUTZ, INC. 
Trans-Oceanic; "Seven Seas" 
console   338 

LINCOLN RADIO CORP. 
Model 31   357 
Lincoln DC-8     358C 

MAJESTIC 
(See Grigsby-Grunow Co.) 

MASTER RADIO MFG. CO. LTD. 
Master Model 424   355 

McMILLAN RADIO CO. 
Series 900; 8-AC Power Set   219 

MILLS PHONOGRAPH CO. 
Mills phonograph   218C 
Phonograph diagrams with ex-

tra speakers   218D 
MONTGOMERY WARD & CO. 
5 tube S.G. battei y sets Nos. 
1522 & 1562. ( Wells- Gard-
ner); 7-tube A.C. S.G. sets 
Nos. 2822_ 2827, 2895, 2897. 
(U.S. Rad. & Television Co.) 

8 tube A.C. S.G. sets Nos. 2955 
& 2957. (Wells Gardner); 
8 tube A.C. S.G, sets Nos. 
3035, 3037, 3065, 3067. (U.S. 
Rad. & Television) 

218M 

  218N 

N 
NATHANIEL BALDWIN CO. 

Screen Grid Model 80   324 
NATIONAL CARBON CO. INC. 

Eveready models, 1, 2 and 3; 
series 50    220 

Eveready series 30, 30-C and 
40   221 

NATIONAL TRANSFORMER CO. 
Midget Six   358E 
Screen Grid 8  358F 

PEERLESS 
(See United Reproducers Corp.) 

PHILA. STORAGE BATTERY CO. 
PHILCO RESISTOR AND 
CONDENSER DATA 76-0 

OSCILLATOR CIRCUIT FOR 
175 OR 260 K.C.   76-0 

Philco Model 40; Model 41   222 
Model 65; Model 76   223 
Models 77 & 77A; 86 & 82  224 
Model 87   225 
96 & 96-A; 296 & 296-A  226 
Models 511, 521, 512, 513, 514, 

515, 531, 551, 571; Model 95 227 
"A" & "B" Eliminators "DB" 
& "B" part of "DAB" socket 
powers; 180 volt B and - 14t 
part of 180V. AB; Types B-
603 & B-253; AB-663, AB-, 
623, AB-463, AB-423   226A 

Philco Set Model 65; "Baby 
Grand" 20 & 20A  226B 

Socket "A" supply   23 
AB-656 & AB-652   25 
Models 92, 95, 95e, 96A, 96E, 

296, 296A, 296E   226C 
Models 111 and 111-A   226D 
Models 220 and 220-A   226E 
Models 211 and 211-A   226F 
Philco Model 30   358C 
Models 56 and 46-E   226G 
Models 111 and 111-A   22611 
Models 112 and 112-A   2261 
Models 112 and 112-A Radio-
Phonograph; Models 270 and 
270-A     226J 

Models 70 and 70-A   226K 
Models 90 and 90-A   226L 

PIERCE AIRO, INC. 
AC-24-45   352 
De WALD Model A.C. 524   355 
Pierce Airo DeWald D.C.-632 358C 

PILOT RADIO AND TUBE CORP. 
PE6; K-113 power amplifier; 

Pilotone Electric 6-tube; 
Super Wasp   228 

Pilot Automotive Radio; Grimes 
110-volt D.C. New Yorker; 
Twin S.G.8   229 

K-106; K-108; S.G.-105   230 
A.C. Super Wasp   73 
Pilot Midget   354 
Pilot Universal Super Wasp 358D 

PRIESS RADIO CO. 
Models R and C nine-in-line 

supers   357 

R C A-VIC'eOR CO. (Victor Div.) 
Alhambra I (7-1); Electrola 

Cromwell, Borgia II   231 
Electrola 9-25; Electrola 9-40 232 
Electrola Hyperion; Alhambra 

II and Florenza; Radiola 25 
Catacomb far Alhambra II 
(7-2) and Florenza (9-1) 233 

Models 7-3, 7-30 and R-20; 
Electrola Radiola 7-26; Vic-
tor Radiola 16   234 

10-70; AP-777C; Catacomb, 
Radiola 28; 12-15; 12-25   235 

AP-962 and AP-997; Victor 
Radiola 18; AP-974-A; 951-A 
and 997-A; 12-15   236 

Victor Radiola 17 (in model 
7-25); 9-15 _  237 

i 

ti 
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AP-736; AP-997C; Model 9-55 238 
Electrola Radiola 9-54; Auto-

matic Electrola 10-69; and 
" power wiring   239 
R-32, R-42, RE-45, RE-75, 

10-69; 10-51   240 
AP-947 ( RPA-1A); AP-952 and 
AP-997 (RPA-5 and RPA-5 
special); Electrola Radiola 
9-18   241 

7-26; Radiola 9-54; Electrola 
10-'70   242 

Victor Radio R-14   242A 
Victor Radio R-15   266D 
Victor Micro-Synchronous Mod-

els R-35, R-39, RE-57   266E 
Radiola Division 

RCA Centralized Radio System 49 
Radiola Senior; Radiola RS; 

Radiola III; Radiola AC Am-
plifier; AR; Balanced Am-
plifier, Radiola VII   243 

Radiola V; VI; II; IV   244 
Radiola IIIA; IX; Superhetero-

dyne; Radiola Grand  245 
Radiola 16; AP-937; VIIB   246 
Radiola 20; Radiola 30  247 
67    248 
Super VIII (AR-810), "semi-

portable" ( AR-812), 24 and 
26   249 

Radiola 25   250 
46 D.C.; 33    251 
Radiola 17; Radiola 60; Radio-

la 18   252 
33 D.C.   _____ _ 253 
28 (battery operated); loud-
speaker 104 RPA unit  254 

47   255 
Radiola 64; AP-951; AP-935 256 
Radiola 41; Sterling SPU; Re-
ceptor SPU; Loudspeaker 105 257 

Radiola 67   258 
Radiola 47   259 
Radiola 50; 51   260 
41 D.C.; 51 D.C.    261 
18 D.C.; 62   262 
Radiola 66   263 
30-A 25 cy; 21 & 22; 30A 
RPA Unit   264 

Brunswick RPA-4 with Pana-
trope and panel connection 
8-tube panel); RP1A with 
Panatrope and panel conn. 265 

Radiola 44 chassis; 32 RPA unit 266 
Radiola 44; Mod:els 3 & 10 

(Brunswick)   267 
RCA R-80   266A 
RCA 86    266B 
Audio frequency circuits ( 86)   266C 
RCA 82    266D 
Radiola 28 A.C.; RCA Loud-
speaker 106 _   266F 

Radiola 48, same as Victor 15   266D 
Radiola 42   242A 
Radiola 24 and 104 power 
speaker   242B 

RCA-Victor Radiola "Super-
ette" Model R7 _ 266G 

Models 80, 82, 8r3 266H 
RADIO SERVICE OSCILLATOR 76J 
REMLER RADIO CORP. 

45 KC Superheierodyne   340 
Came,o Model 14   354 

ROBERTSON-DAVIS CO. 
Melo-Heald 11-tube Superhe-

terodyne     357 

SEARS, ROEBUCK & CO. 
Silvertone Models F, G, H, J, 
same as King . 207, 208, 209 

Silvertone F, FF, G, H, J   200B 
SILVER-MARSHALL, INC. 
Models 30 ( chassis), 60 Lowboy, 

95 Highway and 75 Concert 
Grand   268 

720 A.C.   59 
S.M. 690 Public Address System 340 
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-j 
33-A power supply (25 & 60 

cy.); 1929 9-tube S.G. sup-
heterodyne 268A heterodyne  - 

Model 34-A; Model- 35-A   268B 
Silver Marshall -Super with 
Model 36A Chassis and 32A 
Power Pack   268C 

722 Band Selector 7; SM-712 
Tuner; 724 A.C. Receiver ____ 268D 

Model 714 Superheterodyne; 
Models 37, 38 and 39-----------268E  

SONORA PHONOGRAPH CO. INC. 
Modél 2RP-25   269 
3R and 4R ____ _ _______ 270 
3 RP   . 271 
5R     272 
7P   273 
B-31 (25 cycle); Phonograph 

automatic stop   274 
SPARKS-WITHINGTON CO. 

Sparton Model 39; 89A  275 
49; 9-30 ____ _  276 
931 and 301 D.C.   277 
6-26, 6-16; A.C. 62-63 & A.C. 7 278 
A.C.-89; DeLuxe 109     279 
Sparks Ensemble   280 
5-26, 5-15; Model 110   281 
Sparton 931 A.C. ______   280B 
Equasonne Model 589   280C 
Sparton Model 301 A.C.   280D 

SPIEGEL, MAY, STERN CO. 
"Melrose"-same as Apex 41 306 

SPLITDORF ELECTRIC MPG. CO. 
R-200; PAD-4; ABBEY (with 
volume control   322 

ABBEY Model 171   324 
Splitdorf Model M5, R.V.-695 322A 
Model M-6; R-100   322B 

STANDARD RADIO CORP.  
A.C. Model 29   342 

STEINITE RADIO COMPANY 
50-A & 102-A   282 
991, 992, 993; 261 & 262  283 
Model 40 power pack   28 
Power Pack Models 40C -60 
- 120C   282A 

No. 10 Screen Grid Chassis in 
Models 70, 80, 95   282B 

STERLING MANUFACTURING CO. 
No. 4; No. 4 chassis, power 

unit, and speaker   284 
No. 4 speaker; No. 4 power 

unit; No. 3A chassis   284 
Sterling Midget; Model "B"   268F 

STEWART-WARNER CORP. 
305-315-320; 300; 310-325; 330; 

335-340; 345-350-355-360; 
385-390   286 

500-520-525; 700-705-710; 530-
535; 715-720   287 

Power unit models 530-535-715-
720; Power units models 801-
801A-811-811A - series B; 
Model 806 series B   288 

Model 750; 950 series battery 
S.G.    289 

950 D.C.; 950 25 & 60 cycle A.C. 290 
Models R-100A, AF, B, BF, E, 

290A and ?F   
Series 900    291 

STORY AND CLARK RADIO CORP. 
Model 36 tuner unit; Model 36 
power pack; Model 42 and 
51 tuner unit __ 290B 

STROMBERG-CARLSON MFG. CO. 
Circuit D-968; 523 & 524; 635 
& 636    292 

641 & 642   293 
638 D.C.; 652 & 654   294 
846   295 
403 AA audio power unit, 404 
RA and 404 RAC SPU; 403 
B audio pcwer unit   296 

635 D.C.; 601 & (112 battery _ _ 297 
No. 1-B; 403 & 403A power 

pack; No. 10 and 11 receivers 298 
No. 704-B; 501 & 502   299 
No. 734-B; 633 & 634   300 

No. 14- phonograph diagram; 
No. 638 A & B _____ 300A 

No. 12 & No. 14 300E 

TELEPHONE MAINTENANCE CO. 
Teltnaco P-1  ----------------------358 

TEMPLE CORPORATION 
8-60, 8-80, 8-90   301 
8-61, 8-81, 8-91 _ _ _ _ 302 

TRANSFORMER CORP. biTAMER-
ICA 

Clarion AC-53, AC-55, 25, 51-
25, 53 - 25, 55   328 

Clarion Jr. Model 60  355 
Clarion Series 90, -Models 
AC-90, AC-91, AC-91A, 26-90 
and 25-91   328A 

TRAV-LER MFG. CO. 
Model 6 & 7; DC & AC power 
packs ________ _______  

UNITED AIR CLEANER CO. 
Sentinel 660 9-tube; 
Sentinel 666-C 9-tutie chassis 

for phonograph combination 346 
Model 444 and 440 7-tube SA. 348 
Sentinel 104, for models 11, 12, 

15 and 16   346A 
Sentinel 8 and 9; 31-33 and 
power pack 346B 

U. S. RADIO & TELEVISION CO. 
(See Montgomery Ward & Co.) 
Model 80; Apex 48 - 60 cycle, 
48A - 25 cycle   305 

Apex 41 - 60 cycle, 43 - 25 cy-
cle; 42 - 60 cycle, 44 - 25 cy-
cle    306 

Apex 46 & 47 - 60 cycle, 46A 
& 47A, 25 cycle; Model 30 
Automotive   307 

UNITED REPRODUCERS CORP. 
(Peerless) Courier "65" chas-

sis; Series K-70   303 
Series 20 Electrostatic 

(Kylectron)   304 

WEBSTER ELECTRIC CO. 
2-Stage PO. Amplifier; Code 

6005; 6025-JD Amplifier. 350A 
3-Stage PO. Amplifier; 6030- JE 

& B-37-50 Amplifier   350B 
WELLS GARDNER CO. 

(See Montgomery Ward & Co.) 
Wells Gardner Co. Nine-in-Line 
same as Gulbransen - see 
page   197 

WESTINGHOUSE ELECTRIC & 
MFG. CO. 

WR5  266A 
WR7  266B 
WR6   _ 266D 
Westinghouse No. IVR-10   266G 
Westinghouse models WR-8 & 
WR-8R     26611 

WILLARD STORAGE BATTERY CO. 
"B" power units No. 3095; 

4095; 3310 & 4310: "A" pow-
er units No. 3280; 3262; 
3290 & 3390    304A 

"A-B" units No. 3301; 6301; 
4301   304B 

WURLITZER 
(See All American Mohawk Crop.) 

ZENITH RADIO CORP. 
11E & 14E; 11-12-14   308 
17-series filament; 4R; ZEIO 
power supply; ZE-5 power 
supply for model 17   309 

33X & 362X 6-tube electric; 
34P & 342P 6-tube electric 310 

Model 27; 31 & 32   311 
ZE 4 "13" power supply; ZE3 
"A" power supply; models 

332 
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33-34-35; 35A-342-352-352A-
362   312 

35P-35AP-352P-352AP; 37A   313 
ZE14 power supply; ZEll pow-

er supply; ZE13 power sup-
ply; ZE15 power supply   314 

39-39A-392-392A; 40A   315 
35PX-35APX-352PX-352APX-
37A; 333-363A 6-tube D.0 
set ___,  316 

ZE17 power supply; ZE18 pow-
er supply; Models 60, 61, 62, 
602, 612 & 622 without loop; 
64, 67, 642 & 672 with loop 317 

Acme—Acme Electric Co. 
Airline—Montgomery, Ward & Co. 
Amertran—American Transformer Co. 
Amrad—Amrad Corp. 
Apex—United States Radio & Televis-

ion Co. 
Arcadia—Wells Gardner Co. 
Argus—Argus Radio Corp. 
Atchison—Atchison Radio Mfg. Co. 
Atwater Kent—Atwater Kent Mfg. Co. 
Audiola—Audiola Radio Co. 
Aztec—Stein, Fred W. 
Baldwin—Nathaniel Baldwin Co. 
Balkite—National Transformer Mfg. 

Co. 
(Balkite Sales Division) 

Bosch—American Bosch Magneto Corp. 
Brandes—Kolster Radio Corp. 
Bremer Tully—Bremer Tully Mfg. Co. 

(Now Brunswick Radio Co.) 
Browning Drake—Browning Drake 

Corp. 
Brunswick—Brunswick Balke Collender 

Co. 
(Brunswick Radio Co.) 

Buckingham—Buckingham Radio Co. 
Bush & Lane—Bush & Lane Piano Co. 
Capehart Orchestrope—Capehart Corp. 

Webster Elec. Co. 
Cardinal--Long Radio Co. 
Cardon-Sparks— Cardon-Sparks Phono-

craft Corp. 
Carteret—Carteret Radio Lab. 
Clarion—Transformer Corp. of Amer-

ica. 
Cleartone—Cleartone Radio Corp. Div. 

of Cincinnati Time Recorder. 
Colonial—Colonial Radio Corp. 
Columbia—Columbia Phonograph Co. 

(Columbia Radio Co.) 
Counterphase—Bremer Tully Mfg. Co. 
Courier—United Reproducers Corp. 

(Now Gray Electric Co.) 
Crosley—Crosley Radio Co. 
Day Fan—General Motors Radio Corp. 
DeForest—DeForest Radio Co. 
Delco—Delco Radio Corp. 
Earl—Freed Radio Corp. 
Edison—Edison, Thomas A., Inc. 
Electrad—Electrad, Inc. 
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15 & 16; 15E, 15EP, 16E, 16EP; 
42 & 422   318 

ZE16 power supply; ZE12 pow-
er supply; Models 41 & 412 319 

Models 52 & 53; 54   320 
Model 70 (71, 72, 73 & 77 - 

60 cycle; 712, 722, 732 & 772 
- 26 cycle)   321 

Model 80   320A 
Model 80 Power Supply   320B 

MISCELLANEOUS CIRCUITS 
Aerodyne Six   344 
Ambassador Four   344 
Magnavox TRF-5 and TRF-50 344 

TRADE NAME INDEX 

Emerson—Emerson Radio & Phono-
graph Corp. 

Erla—Electrical Research Laboratories. 
Eveready—National Carbon Co. 
Fada— Andrea, F. A. D., Inc. 
Federal—Federal Radio Corp. 
Fin-All—Find-All Radio Co. 
Freed Eisemann—Freed Radio Co. 
Freshman—Freed Radio Co. 
General Motors—General Motors Radio 

Corp. 
Gilbert—Gilbert, R. W. 
Gilfillan—Gilfillan Bros. Inc. 
Graybar—Graybar Electric Co. 
GI ebe—Grebe Radio Co., A. H. 
Gulbransen—Gulbrarisen Co. 
Hammarlund—Hammarlund Mfg. Co. 
Howard —Howard Radio Co. 
Hyatt—Hyatt Electrical Corp. 
ICA—Insuliné Corp. of America. 
Jackson Bell—Jackson Research Lab. 
Jesse French—Jesse French & Sons 

Piano Co. 
Kellogg—Kellogg Swbd. & Supply Co. 
Kemper—Kemper Radio Corp., Ltd. 
Kennedy—Kennedy Corp., Colin B. 
King—King Mfg. Corp. 
Kolster—Kolster Radio Corp. 
Kylectron—United Reproducers Corp. 

(Now Gray Electric Co.) 
Leutz—Leutz, Inc., C. R. 
Lincoln—Lincoln Radio Corp. 
Loftin White—( See Electrad) 
Lyric—All American Mohawk Corp. 
Majestic—Grigsby Grunow Co. 
Marti—Marti Radio Corp. 
Master—Master Radio Mfg. Co. Ltd. 
McMillan—McMillan Radio Co. 
Melo Heald—Robertson Davis Co. 
Melorad Cathedral—Federated Pur-

chasers. 
Minera--Minerva Radio Co. 
National—National Transformer Mfg. 

Co. 
Navigator—A. C. Dayton Co. 
Orpheus—Roth-Downs Mfg. Co. 
Patterson—Patterson Radio Corp. 
Peerless—United Reproducers CDrp.. 

(Now Gray Electric Co.) 

Continental Wireless and Sup-
ply Co. "Voice of the Road" 
Automotive   344 

Magnaformer 9-8 Superhetero-
dyne   352 

Blair TRF 6-tube receiver   342 
St. James Superheterodyne _  336 
Madison Moore Superhetero-
dyne   336 

Victoreen Superheterodyne   336 
Garod Neutrodyne   358 
Grimes 4-DL Inverse Duplex 358 
Zaney-Gill Receiver   358A 
Mission Bell .and Royale   358A 

Philco—Philadelphia Storage Battery 
Co. 

Pierce Airo—Pierce Airo, Inc. 
Pilot—Pilot Radio & Tube Corp. 
Pioneer—Pioneer Radio Corp. 
Priess—Priess Radio Co. 
Premier—Premier Electric Co. 
Radiette—Keller Fuller Mfg. Co. Ltd. 
Radiola—R. C. A. Victor Co. 
Radiotrope—U. S. Radio & Television 

Co. 
Ranger—Brown & Manhart 
Republic—Republic Radio Co. 
Sentinel—United Air Cleaner Co. 
Seven-Seas—Levitz, Inc., C. R. 
Silver—Silver Marshall, Inc. 
Silvertone—Sears, Roebuck & Co. 
Simplex—Simplex Radio Co. 
Sonora—Sonorà Phonograph Co. Inc. 
Sparton— Sparks Withington Co. 
Splitdorf—Edison, Thomas A., Inc. 
Star Raider—Continental Radio Co. 
Steinite—Steinite Radio Co. 
Sterling—Sterling Mfg. Co. 
Stewart Warner—Stewart Warner 

Corp. 
Story & Clark—Story & Clark Radio 

Corp. 
Stromberg Carlson—Stromberg Carl-

son Tele. Mfg. Co. 
Telmaco—Telephone Maintenance Co. 
Temrle—Temple Corp. 
Tom Thumb—Automatic Radio & Mfg. 

Co. 
Transitone—Automooile Radio Corp. 
Trav-Ler—Trav-Ler Mfg. Co. 
U. S. Radio—U. S. Radio & Television 

Corp. 
Vagabond— Vaga Radio Corp. 
Victor—R. C. A. Victor Co. 
Victoreen— Victoreen Radio Co. 
Webster—Webster Electric Co. 
Westinghouse—Westinghouse Elec. & 

Mfg. Co. 
Willard—Willard Storage Battery Co. 
Work-Rite—Work-Rite Radio Corp. 
Wurlitzer—(See All American Mo-

hawk Corp.) 
Zenith—Zenith Radio Corp. 
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Potter Condenser Service 

Replacement By-Pass and Filter Blocks 

For All Receivers 
Unequalled Hi-Speed Shipment of 

Standard Condenser Units 

Potter Condenser service provides immediate shipment 

of condenser units for standard sets. 

Use the Potter Wall Chart of Replacement Condensers 
when you need by-pass or filter condensers. Just look up 
the make and model, and order by number the unit you 

want. 

Replace defective units with Potter Condensers, made to 
the set manufacturer's specifications. There's more profit 

and you can depend on the quality 

Potter Rug Aerial 

The convenient and sensitive 

aerial for all sets. Makes the out-
side antenna unnecessary. No in-
stallation; just connect to receiver. 

The Potter Co. 
Sales Offices 

443 So. San Pedro St., 
Los Angeles, Calif. 

905 Mission St., 
San Francisco, Calif. 

1641 Stout St., 
Denver, Colo. 

549 W. Washington Blvd., 
Chicago, Ill. 

1202 Maryland Ave., 
Baltimore, Md. 

261 Franklin St., 
Boston. Mass. 

Special Units Duplicated 48 Hours 

After Receipt of Order 

Any condenser unit can be duplicated in less than 48 

hours. Send the old block in and get back from Potter 

an exact duplicate. Our container plant makes special 

cases for any job. 

If it's a condenser you need, Potter has it or will maim 

it to your exact specifications on short notice. 

Order from your jobber, any Potter sales office, or from 

the factory in North Chicago, Ill. 

Send For This Free Chart 

1.1.•••• 

Mkro. 

Potter Condenser 
Replacement Chart 
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POTTER Nos. 113-300 

elominator etops interfer-
ence from entering set 

through the power supply. 

Cartridge 

Units 
No. 1 

Wax 

Potter cartridge condenser units 
and No. 1 wax should be carried 
by every serviceman_ Invaluable 
for quick repairs. 

North Chicago, Ili. 
Sales Offices 

202 Baker Bldg., 
Minneapolis, Minn. 

191 Starin Ave., 
Buffalo, N. Y. 

710 Union Central Bldg., 
Cincinnati, Ohio. 

1400 W. 25th St., 
Cleveland, Ohio. 

305 Seventh Ave_ 
Pittsburgh, Pa. 

1913 Pacific Ave., 
Dallas, Texas. 

276 Smith St., 
Winnipeg, Manitoba, Can. 
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INDEX TO COMMERCIAL WIRING DIAGRAMS 

W ITH the issuance of each set of supplements, a completely revised and up-to-date index is furnished. To use this 
first remove all of the pages from the cover; throw away the old index pages and replace them with the new ones; 

and then insert the supplement pages in their numerical and alphabetical order. Then replace the cover and the book 
is complete. 

Often, the trade name of a set is known by the user of this book but the name of the manufacturer not known. 

In searching for diagrams, if the particular diagram you desire cannot be found, be sure to look through the Mis-
cellaneous section at the end of this index. If it is not listed there look through the Trade Name Index; this gives the name 
of the manufacturer for each trade name. Since all diagram s are listed in the index in alphabetical order in accordance 
with the manufacturers' names, it is absolutely necessary to know the name of the manufacturer before a particular 
diagram can be found. 

In the supplements are included diagrams for which we have received requests. Wherever the diagrams that have 
been requested are not included in one set of supplements, they will appear in the first set published after we receive 
them. Many diagrams of obsolete sets are difficult to obtain, but we are using every possible effort to procure them. 

We wish to express our thanks to the many subscribers who have taken such extreme interest in the MANUAL, 
and especially to those who have voluntarily submitted diagrams for publication in the supplements.-THE PUBLISHERS. 

A 
WATTAGE OF RECEIVERS 76N 
PHONO-RADIO INSTALLATION 76M 
R. M. A. COLOR CODE 76M 
A. C. DAYTON CO. 
XL-20; XL-25; XL-30 . _ . ..... 77 
XL-61; AC-66   . 78 
AC-63; AC-65 ... 79 
XL-5; Navigator, Navigator 
Power P. 80 

XL- 10; XL-70 80A 
XL-60; XL-50A. C. . _ 80B 

ACME ELECTRIC CO. 
Model S.G. 88; A.C.-7 _ _ 81 

ALL AMERICAN MOHAWK CORP. 
1 6 and 8 tube A.C. "W" Power 

9  Pack ---------------------------- 82 
Lyric models 60, 61, 62, 65 and 

ILyric models 80, 83, 84, 85, 86, 
66   

88     82 
70, 73 and 75; No. 90 chassis, 

82 

M 60 cycle 83 
No. 90 chassis, 25 cycle; No. 96  E 

= chassis, 60 cycle 84 
E. Mohawk one dial battery and 
a A.C. 226-227   85 
E Model D. Lyric Receivers 84A 
Ei Model 44; Model H   84B 

All American Lyric B-94 358C 
ALLIED RADIO CO. 
(Same as Columbia Radio Co.) 

AMERICAN BOSCH MAGNETO 
CORP. 

16 Amborola; 27 Amborada; 46 
The Little Six; 57 and 87 _ 86 

Cruiser, Royal Cruiser and Im-
perial Ciuiser model 35 bat-
tery sets _   87 

Models 66, 76, and 76L the 
Cruiser; Models 66AC, 96, 
116, 136 for A.C.; Model 107 
for A.C.; Modeis 126, 146, 
166, 176, 46A.C.   88 

Model 96 D. C. 110 V. Cruiser; 
Model 156 Cruiser; Model 28; 
Model 825 Super Dynamic 
Power Pack    89 

Models 48 and 49; Type BAN 
edition 2 Nobattery; Type 
BAN edition 3 and 4 Nobat-

D. tery; Types BAN edition  •and 5 6 Nobattery 90 

E Model 54 D.C. receiver; Bosch 
Motor Car receiver   91 

Model 58, 59   90A 
• Model 61, 62   90B 
AMERICAN TRANSFORMER CO. 
PF 250 Power Amplifier __ _ 334 
ABC Hi Power Box   26 

• 2-AP amplifier and 21-D Hi 
Power box .   342 

• Amertran Concert-Hall Ampli-
fier type 25A; Approved 

5 

E 
E 

Audio Circuits 334A 
Plate Supply Transformer 
Connections 334B 

AMPER1TE Line Waage Con-
trols for Standard Receivers . 761 

AMRAD CORPORATION 
Neutrodyne A.C.-5; Model D.C.-

6; Model A.C.-6 Concerto 
Nocturne 92 

Model D.C.-7; Model A.C.-7 93 
Model 80, 82, and 83; No. 7100; 
No. S-522 

3500-2; 2500-1; S-733; 7191 
power unit; No. 3590 ------ 95 

Amrad model 81 ( Bel Canto 
Series)   96 

APEX RADIO CO. 
See U. S. Radio and Television Co. 

ARGUS RADIO CORP. 
B-195; B-125 --------------------26 

ATWATER KENT MANUFACTUR-
ING CO. 

Model 10; Model 10B; Model 20 
compact; Model 12; Model 
19; Model 20 ------------ ---- --------- 97 

Model 21 dry cell; Model 32; 
Model 36 with condenser vol-
ume control; Model 36 with 
resistance volume control 98 

Models 30, 33, 35, 48 and 49 _ __ 99 
Model 37; Model 38; and power 

unit   100 
Models 40, 42 and 52; Model 44; 
and power unit   101 

Model 41; Model 43   102 
Model 50; 2nd. type power unit 

for Model 41; 3rd. type power 
unit for Model 41; 2nd. type 
power unit for Model 44   103 

Model 55 and 55C   104 
3rd. type Model 60-C   328 

AUDIOLA RADIO CO. 
Series 31     104A 
Superheterodyne receiver _ 104B 

AUTOMATIC RADIO AND MFG. CO. 
"Tom Thumb" Portable 340 

AUTOMOBILE RADIO CORP. 
TR-106; NR-109 75 

BALKITE PRODUCTS COMPANY. 
Model C; Model F ------------------- 105 
Models A-3; A-5 and A-7   352 

(A & B Eliminators) 
Balkite EX; Combination KX; 
AB6-135 Form A; AB6-135 
Form B _ 104A 

B-180 Form B; B-135; BY; BW 
or B Model D; B-11   104B 

Socket "A" supply   23 
6-180 Form A 26 

BREMER-TULLY MFG. CO. 
B-T Counterphase 6; Counter-
phase 8; 6-40 power converter 106 

6-40 circuit diagram; 8-20A 107 
7-70 and 7-71 108 
(Also see Brunswick) 

BROWNING-DRAKE CORP. 
Model 34, 36 and 38   350 
MB-30 .. 108A 
Model 69; Models 70 & 71 _ 108B 

BRUNSWICK BALKE COLLENDER 
CO. 

Models 14, 21 and 31 S.P.U. 109 
Model 31 combination radio 
and Panatrope   110 

RPA-1; RPA-4 ___   265 
Models 3 and 10 267 

BRUNSWICK RADIO CORP. 
Bremer-Tully Models 81 & 82 110A 
Bremer-Tully Models S81 & 
S82-25 cy; Brunswick S14 
& S21; Brunswick Panatrope 
S31   110B 

Bremer-Tully S81 & S82-60 
cy; Brunswick S-14 & S21-
60 cy.   110C 

Model 5NO ( SPU X-900, Chas-
sis X-1101   110D 

Panatrope 3NC8 ( Chassis X-
1103, SPU X-901)   110E 

Model 3KR8 (SPU X-355, Chas-
sis X-822)  110F 

SPU X-341 (used with 5KR, 
5KRO & 3KRO), SPU X-341 
& dynamic spkr. (used with 
3KR6 & 5KR6     110G 

Chassis X-801 (used with 5KR, 
5KRO 2KRO & 5KR6); 
& dynamic spkr. ( used with 
panatrope combinations and 
3KRO & 3KR6)   110H 

Chassis X-1104 ( used with 
panatrope combinations and 
3NW8); SPU X-902 (used 
with 3NW8)   1101 

Models 15 & 22; Model R-1 110J 
Model B-15 "Uni-Selector" _ _ 110K 
Model D.C.-15 . 110L 

BUCKINGHAM RADIO CORP. 
Model 80 ...   . 348 

BUSH AND LANE PIANO CO. 
No. 10 DeLuxe; No. 12 S.G   111 

CANADIAN MARCONI CO. 
Type XIV D.C.   360 
Tuner Unit Types XV, XVI, 

XVII, XVIII A.C.; Power 
Unit XVI ------------------ 361 

Model 20 A.C. Chassis 362 

En' 

s-
g. 

1 
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RADIO MEN, ELECTRICIANS, TELE-

PHONE MEN OR MEN WITH SIMILAR 

KNOWLEDGE, WRITE US ABOUT OUR 

TRAINING PLAN - WE NOT ONLY 

ARRANGE TRAINING BUT SPARETIME 

WORK AS WELL. 

PHOTO - ELECTRIC RESEARCH LAB-

ORATORY CORP.-A MILLION DOLLAR 

CORPORATION - HAVE CONTRACTED 

TO EXCLUSIVELY EMPLOY OUR MEM-

BERS TO OPERATE THEIR NEW 

PHOTO-ELECTRIC ENGRAVER. 

SERVICE MEN 

WANTED EVERYWHERE 

TO INSTALL and service all makes of sound repro-
' clueing systems, public address sy'stems, etc. 

NATIONAL SOUND SERVICE BUREAU is an 
organization of manufacturers of sound equipment, 
users of sound equipment and hundreds of electro-
acoustical engineers located everywhere to install and 
service this equipment. 

If you are competent now, our organization needs you; 
if not, we can arrange to have you trained. Write us 
your present qualifications. 

NATIONAL SOUND SERVICE BUREAU, Inc. 
723 Seventh Avenue Dept. SM New York, N. Y. 

MANUFACTURERS OF SOUND 
EQUIPMENT, you can join ear organ-
ization and reap the advantages et the 
largest and most comprehensive woad 
service men'. organization in the world. 

USERS OF SOUND EQUIPMENT. 

write na. We have an electro-acenstical 

engineer near you available now te 

hell, /OIL 

OVER 1000 MEMBERS—LOCATED IN EVERY STATE IN THE UNION, 

EVERY PROVINCE OF CANADA AND MANY FOREIGN COUNTRIES 

THE LARGIffl AND MOST COMPREHENSIVE ORGANIZED BODY OF SOUND 
ENGINEERS IN THE WORLD 

National Sound Service Bureau, Inc. 
Organized under the laws of the State of New York as a non-profit mem-
bership Co-operative Bureau. 
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Model 80, 60 and 25 cycle 
Model 89 
Model 90 
Model 99   
Model 110 
Model 120 

375 
376 
377 
378 
379 
380 

CANADIAN WESTINGHOUSE CO. 
LTD. 

Model 56, W55A, W57, W60, 
W68   371 

6-Tube A.C. Chassis 1928 model 
and 200B loud speaker; No  
18 SPU   372 

CAPEHART CORP. 
See Webster Elec. Co. Page 350 

CLEARTONE RADIO CORP. 
Golderest Model 60; Model 80 112 
Clearodyne Model, 70; Clear 

tone Series 100     113 
Model 110 compact; Model 112 114 

COLONIAL RADIO CORP. 
Model 31 A.C.   115 
31 and 32 D.C.   116 
32 A.C.   117 
33 & 34 A.C. Remote Control . 330 
Model 33 D.C.; Model 16 116B 

OLUMBIA PHONOGRAPH CO. 
(see Kolster) 

6 tube A.C. set; 7 tube A.C. 
set   118 

Columbia C-5 and Kolster K-24; 
C-5 Substitute   . 119 

Models 930-300; Model 931 120 
Model 902; Type 950 radio and 
phonograph combination 121 

Models 900 - 801; Model 961 . 122 
Power Pack for model 980; 6 

tube D.C. set C6-C7   123 
Type 980 radio and phonograph 

combination   124 

COLUMBIA RADIO CO. 
Screen Grid - 8 . 
Screen Chid 8 receiver ....... 

D 

DAY-FAN ELECTRIC CO. 
See General Motors Radio Corp. 

DeFOREST-CROSLEY LTD. 
DC-5 compact; C-6 compact; 
Conway and Hastings; War-
wick and Windsor .............. 381 

Balmoral and Berwick; Band-
box Jr.; A.B.C. Power unit 282 

Barcarolle and Minute; Etude 
and Symphony; Electric 
Hastings   383 

First Series Symphony; Elect-
Berwick; Second series Sym-
phony; Nocturne, A.C.; Con-
certo, Sonata and Opera 384 

Types 400-420; 410  385 
ARIA and Troubador models 
Aria and Troubador models 

type 740; type 750 386 
DeFOREST RADIO CO. 
CS-5; F-5; D-17 353 

DELCO RADIO CORP. 
"Police" Short Wave Set _ 76A 
Delco Automotive Radio . . 184 

E 

EARL RADIO CORI'. 
See Chas. Freshman, Inc. 

ELECTRICAL RESEARCH LABORA-
TORIES 

Erla model 224 screen grid ...... 142A 
Erla model 225   142B 

THOMAS A. EDISON, INC. 
(Also see Splitdorf) 
R-4, R-6 and C-4   141 
R-1, R-2 and C-2 Chassis Jr  
and Je; Model C-1 chassis SC 142 

RT 1, R-2 and C-2 chassis Jr  
and Cr (25 cycle)   143 

Models R-6 & R-7 ....   140B 
Models R4, R5, D.C.   140D 

ELECTRAD, INC. 
Loftin-White amplifier   63 
Type 250; and 250 Push-Pull 358B 

EMERSON RADIO & PHONOGRAPH 
125 CORP. 
118B Model F   356 

CONTINENTAL RADIO CORP. 
Models Ten 29-A and B with 

171-L Power Unit; Model 9 126 
Slagle 29-C; Slagle 29-A & B 127 
Ten 29-D and C with 250-L 
power unit.................. .....128 

All Models   129 

CROSLEY RADIO CORP. 
AC-7 and AC-7C   130 
Model 3B and 3C; Trirdyn 3R3; 

5-38; Type V; Model 51; 
2-stage A.F. amplifier fur 
type V; Mddel X1 and XL 131 

Model 4-29; Models 30S, 31S, 
33S, 34S; Models 40S, 41S, 
42S, 82S   132 

Models 40S, 41S, 12S, 82S, ar-
ranged for M type speaker; 
Model 401; Modcl 608   133 

Models 60S, 61S, 62S, 63S; 
Jewelbox 704-A 134 

Model 601   135 
Jewelbox 704-B; Showbox 706 136 
Jewelbox 704; Gembox, Gem-

chest 610-609 A.C.; 804 A.C. 137 .. 
Jewelbox 706; Models 20, 21, 

22; Model RFL-90 138 
Models 41-A & 42-AC; 6-20 and 
6-85 .   139 

Bandbox Jr. 401-A; 602 Band-
box; Buddy and Chum 

Model 54 - New Buddy Midget 
Wigit model 48 

MIIIIULIIII1111111'.111111511Mtill  

140 
354 
358A 

F.A.D. ANDREA, INC. 
FADA RESISTORS AND CONDEN-

SERS   76N 
Fada 10, 11, 30 and 31 - 60 

cy.; 11)2, 11Z, 30Z, 31Z - 25 
cy.; 16, 17 and 32 - 60 cycle; 
16Z and 32Z - 25 cycle   144 

Fada 18 D.C.; Fada 22 battery 145 
Fada 20 A.C. - 60 cycle; 20Z 

A.C. - 26 cycle; 25 A.C. - 60 
cycle; 25Z A.C. - 25 cycle 146 

25 and 25Z with M-250 and 
M-250Z Electric Units; 35 
A.C. - 60 cy; 3bZ A.C. - 25 
cycle   147 

Fada 40 A.C. 60 cycle using 
P-250 Elec. Unit and 7-A 
speaker; Fada 50, 70, 71 
and 72 148 

E-420 Electric Unit; E-180 
Electric Unit; 192-A receiver, 
192-S and 192-BS Units . 149 

"7" A.C.; 75 and 77 A.C. 60 
cycle 150 

Special model 265 A and Fada 
"7" model 475-A 151 

460-A receiver and R-60 unit; 
R-80-A unit, 480-A or SF 
50/80A 152 

"Special" A.C. receiver 265 UA 
or CA and RP-65-UA or CA; 
262-UA or CA and RP-62-UA 
or CA; 480-B and SF 50 /80 B 153 

"ABC" 6 volt supply types 
66-0 and 62-R; "ABC" 6 volt 
supply types 86-V and 82-W; 
Type J unit; Type "C" unit 
used with "special" and 7 AC 154 

Fada KA-6 Chassis for models 
42, 44, 46, 41, 47   154B 

Fada 5-tube Neutrodyne; 160 
neutrodyne  154A 

FEDERAL RADIO CORP. 
Ortho-Sonic type 1); Series 
Filament type D;   155 

Model K   166 
Series Filament type F; Ortho-

Sonic type H   157 
Series Filament type E; Type M 158 

FEDERATED PURCHASER 
Melorad Cathedral Tone   365 

FREED-EISEMANN RADIO CORP. 
Model NR-6; Model NR-7; 

Model NR-9 - 9A   159 
Model 10; Model NR-11; Model . 
NR 12   160 

Model FE-15; FE-18; NR-20; 
NR-60   161 

Models 30, 40 and 48; Models 
30N, 40N and 48N; Model 50 162 

Model 130: Model NR-215, NR-
400; English long and short 
wave set   163 

Model 457 Power Unit; Model 
NR8ODC   164 

Model 90S AC; Model NR-95 
AC; 470   165 

Model NR-85; Model 63; Model 
800    166 

CHAS. FREEMAN CO. INC. 
Earl models 21 and 22; Earl 

models 31 and 82    167 
QD-16S; Model N   168 
Model G; Model G power pack; 
Model G with G60-S power 
supply   169 

Earl model 41; Freshman model 
M with M-60-S power supply 170 

New and improved Masterpiece; 
Equaphase; Model H-9   171 
Combination K and K-60-S; 
QD-16S   172 

Q-15 and Q-16; 2N «.nd 2N-60-S 173 
21AC and 22AC; 3Q-15 and 
3Q-16   174 

Model 121; Model 21 D.C.; Earl 
models 33, 31 and 24 DC  175 

32 and 32 AC; 31-SAC and 32-
SAC and Earl 33-SAC; 41AC 176 

G 

GENERAL ELECTRIC CO. 
H-31   266A 
H-71     2661i 
H-51   266D 

GENERAL MOTORS RADIO CORP. 
Day-Fan OEM-11; OEM-7; 
OEM-7 super selective; 
5-tube 1925 model   177 

Day-Fan Five "5044"   178 
Model 5056   358A 
Day-Fan Five Twenty Seven 

5-tube; Six - 6 tube; Seven 
7-tube   179 

Day-Fan 6-61 - 6-tube; 6B - 
6-tube; 6 Junior ti-tube; 6AC 
6-tube     180 

SAC - 5-tube; Model 35 7-tube; 
6AC Power Set; C Junior AC 
Power Set; 110 Volt D.C. 
6- tube; Motor Generator Set 181 

PTIIIIIMEIMM. ItiwILIIIIIIIMIIIIMITIIIIIIIIEMME;11111i1=11111ffil=naliruita:ualliukink:IIIIIIIIIIIIIIMIMIUMIMMEIMMI=11111111MMIALM11111 
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Announcement! 
eb OFFICIAL 

RADIO SERVICE MEN'S 
ASSOCIATION 
E. 

VER since the appearance of the com-
mercial radio broi.dcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the 

radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes nece5sary. 

The necessity, also, ot a strong association of 
the technically-qualified raiio Service Men of the 
country is forcing itself up( n all who are familiar 
with radio trade problem; and their repeated 
urgings that such an assoc.ation must be formed 
has led us to undertal( e the work of its 
organization. 

This is the fundamental purpose of the 
OFFICIAL RADIO SERVICE MEN'S ASSOCIA-
TION which is not a money-making institution. 
or organized for private profit; to unite, as a 
group with strong commos interests, all well-
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa-
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized 5 tending in that pro-
fession, and acknowledged vs such by radio manu-
facturers, distributors and dealers. 

To give Service Men st.ch a standing, it is 
obviously necessary that ney must prove them-
selves entitled to it; any Service Man who can 
pass 'le examination nec ssary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examini.tion have been drawn 
up in co-operation with a pimp of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutiols. 

The following firms are co-operating with us: 

GRIGSBY-GRUNOW CO (Majestic), CHICAGO 

STROMBERG-CARLSON TELEPHONE MFG. 

CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND, 

IND. 

The schools who have consented to act as an 
examination board are: 

International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, Inc., New York, N. Y.; Mr. R. 
L. Duncan, President. 

East Bay Radio Institute, Oakland, Calif.: Mr. 
T. T. Tonnehilt, Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wisc.; Mr. W. Werwath, President. 

Rider-Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 

Radio College of Canada, Toronto, Canada; Mr. 
J. C. Wilson, President. 

Radio Division, Coyne Electrical School, Chicago, 
Ill.; Mr. H. C. Lewis, President 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem-
ber as satisfactory, we shall issue to him an 
identification card with his photograph. 

If the candidate does not pass this examination 
the first time, he may apply for another examina-
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem-
nets, no dues, no contributions. 

If you wish to become a member, just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 

O. R. S. M. A., 

c/o RADIO CRAFT, 

98 Park Place, 
New York, N. Y. 

I wish to become a member of your Association. 
Please mail me the examination papers and appli-
cation blanks. 

Name 

Address   

Town...  State. 

SU. 3 
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32 volt D.C. set 6-tube; Motor 
Generator and Filter; Power 
Supply for 5-tube AC set; 
Power Supply for 6-tube AC 
set; B and C Power Supply; 
B Power Supply for No. 
5524 and No. 5525 

8-tube Model 5077; 8-tube 
Model 5080; 8-AC Power Set 

General Motors Model "A" 
chassis; Delco Automotive 
Radio 

GILFILLAN BROS. INC. 
Ere: • A.C. Model 60; A.C. Model 100 

• GRAYBAR ELECTRIC CO. 
Model 311 

• 700   
900   

El 770   
E 
a 
M A. H. GREBE & CO. 

R.F. Amplifier type RORN; 
"13" Regenerative Receiver; 
Short Wave type CR-18; 
Short Wave type CR-6 

Synchrophase type MU- 1; 
Broadcast Receiver 

Super Synchrophase type SK-4; 
Synchrophase 7-AC 

Synchrophase 7 
Super Synchrophase A.C.-SK-4 
B & C Socket power type 671-B 

Synchrophase type AH-1 

E 

E 

  182 

183 

  184 

185 

338 
266A 
266B 
266D 

186 

187 

  188 
  189 

188A 

1881 

GRIGSBY-GRUNOW CO. 
Majestic Models 60-70-80; 7BP3 
Power Unit; 7BP6 Power Unit 190 
Models 90, 91 and 92; 9P3 Pow-

er Unit; 9P6 Power Unit; 
Model 70B chassis in 72 Set 191 

Model 100; 90-B 192 
Model 100-B; 180 and 181 *** 193 
7P6 and 7P3 Power Unit ( old 

wiring) 7P6 and 7P3 Power 
Unit 

8P6 and 8P3 Power Unit; P.U. 
System in 130-A Super 
Screen Grid chassis 

Super Screen Grid chassis in 
model 130-A; in Model 230-A 

Majestic "B" eliminators   
Majestic Models 50, 51 and 52 
Supers   

• GULBRANSEN COMPANY 
▪ Model C 9-in-Line   
E 
E 
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194 

  195 

196 
25 

192B 

JACKSON BELL 
Model 62 Midget 354 

JESSE FRENCH & SONS PIANO CO. 
Junior Model "G"    355 

KELLER FULLER MFG. CO. LTD. 
Radiette Model 14F   355 

KELLOGG SWITCHBOARD AND 
SUPPLY CO. 

6 Tube Set 507 and 508; A.C. 
7-tube set inductance tuned; 
"A" chassis 510, 511, 514, 
516 - 8-tubes   198 

Power Unit K-50 for sets No. 
524, 525, 527, 528; Chassis 
"B" 515, 519, 521   199 

523 and 526 with power unit 
No. 245   200 

Wave Master; AFL 7-tube Cas-
cade   201 

Models 533, 534, 535, 536   200A 

COLIN B. KENNEDY CORP. 
Model 281; 110; 220   202 
Model 6 type 420; Model 15 
type 430 and 431   203 

7 Cornet D.C.; Type 435; Model 
20 type 440; Model 521 and 
525   204 

Model 10; Model 20   205 
Kennedy Model 826B Combina-

tion   204A 
Royal 80; Models 30 and 32 _ 204B 

KING MANUFACTURING CORP. 
Model 10K1 Neutrodyne; 25 
Neutrodyne; 71 Neutrodyne; 
30 T.R.F.; 61 T.R.F.; 62 
T.R.F.206 

Model E and 80A; Model 80; 
Model 81    207 

Model F; Model 82 and power 
pack   208 

Model J; Model H   209 
Model 97; Model 98; King Mon-
arch   210 

197 Model G; Power pack wiring 
King Royal, Imperial, and 
Monarch   

HAMMARLUND MFG. CO. 
HI-Q 30 A.C.   51 
HI-Q 31 A.C.   356 

HORN RADIO MFG. CO. 
Model 15   458D 

HOWARD RADIO CO. 
Model SG-A   
Model g Green Diamond (3 

diags.)   196B 

INSULINE CORP. OF AMERICA 

211 

KNAPP "A" POWER UNIT  359 
HOLSTER RADIO CORP. 
Columbia type 930; Kolster 8K 212 
Kolster 6-tube receiver; 7-tube 

A.C. set ( Brandes)   213 
Kolster 8A-B-C; 6H; 7A and 7B 214 
K-44; K-43   215 
K-45   216 
Brandes B10; B15; B16   217 
Tuning chassis for 7-tube sets 

used in K-21, K-23, K-24 and 
K-28; 4-tube chassis used in 

196A K-20, K-22, K-25 and K-27; 
Power supply and amplifier 
unit in K-24   218 

K-20, K-22, K-27 & K-37   218A 
K-42; K-30 & K-32   218B 

C. R. LEUTZ, INC. 
Trans-Oceanic; "Seven Seas" 

g A.C. Short Wave Set 340 console   338 
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LINCOLN RADIO CORP. 
Model 31 
Lincoln DC-8 

MAJESTIC 
( See Grigsby -Grunow Co. ) 

'ern,  

E 

357 
358C 

MASTER RADIO MFG. CO. LTD. 
Master Model 424 355 

McMILLAN RADIO CO. 
Series 900; 8-AC Power Set 219 

MILLS PHONOGRAPH CO. 
Mills phonograph 218C 
Phonograph diagrams with ex-

tra speakers 218D 

MONTGOMERY WARD & CO. 
5 tube S.G. battery sets Nos. 
1522 & 1562. ( Wells Gard-
ner); 7-tube A.C. S.G. sets 
Nos. 2822, 2827, 2895, 2897. 
(U.S. Rad. & Television Co.) 218M 

8 tube A.C. S.G. sets Nos. 2955 
& 2957. ( Wells Gardner); 
8 tube A.C. S.G. sets Nos. 
3035, 3037, 3065, 3067. ( U.S. 
Rad. & Television) 218N 

N 

NATHANIEL BALDWIN C'O. 
Screen Grid Model 80 324 

NATIONAL CARBON CO. INC. 
Eveready models, 1, 2 and 3; 
series 50 220 

Eveready series 30, 30-C and 
40 221 

NATIONAL TRANSFORMER CO. 
Midget Six 358E 
Screen Grid 8 ..     358F 

PEERLESS 
(See United Reproducers Corp.) 

PHILA. STORAGE BATTERY CO. 
Philco Model 40; Model 41   222 
Model 65; Model 76   223 
Models 77 & 77A; 86 & 82   224 
Model 87     225 
96 & 96-A; 296 & 296-A   226 
Models 511, 521, 512, 513, 514, 

515, 531, 551, 571; Model 95 227 
"A" & "B" Eliminators "DB" 
& "B" part of "DAB" socket 
powers; 180 volt B and B 
part of 180V. AB; Types B-
603 & B-263; AB-663, AB-, 
623, AB-463, AB-423   226A 

Philco Set Model 65; "Baby 
Grand" 20 & 20A   226B 

Socket "A" supply   23 
AB-656 & AB-652   25 
Models 92, 95, 95E, 96A, 96E, 
296, 296A, 296E   226C 

Models 111 and 111-A   226D 
Models 220 and 220-A 226E 
Models 211 and 211-A   226F 
Philco Model 30   358C 

PIERCE AIRO, INC. 
AC-24-45   352 
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E De WALD Model A.C. 524 . 355 
Pierce Airo DeWald D.C.-632 358C 

1 

Eh 

 • 

:F71 . 

PILOT RADIO AND TUBE CORI'. 
PE6; K-113 power amplifier; 

Pilotone Electric 6-tube; 
Super Wasp 228 

Pilot Automotive Radio; Grimes 
110-volt D.C. New Yorker; 
Twin S.G.8 229 

K-106; K-108; S.G.-105 230 
A.C. Super Wasp 73 
Pilot Midget 354 
Pilot Universal Super Wasp 358D 

PRIESS RADIO CO. 
Models R and C nine- in-line 
supers . _ 357 

R C A—VICTOR CO. ( Victor Div.) 
Alhambra I ( 7-1); Electrola 

Cromwell, Borgia 11 931 
Electrola 9-25; Electrola 9-40 239 
Electrola Hyperion; Alhambra 

II and Fiorenza; Radiola 25 
Catacomb for Alhambra II 
(7-2) and Fiorenza (9-1) 233 

Models 7-3, 7-30 and R-20; 
Electrola Radiola 7-26; Vic-
tor Radiola 16   234 

10-70; AP-777C; Catacomb, 
Radiola 28; 12-15; 12-25 235 

AP-952 and AP-997; Victor 
Radiola 18; AP-974-A; 951-A 
and 997-A; 12-15 236 

Victor Radiola 17 ( in model 
7-25); 9-15   237 

AP-736; AP-997C; Model 9-55 238 
Electrola Radiola 9-54; Auto-

matic Electrola 10-69; and 
power wiring __ 239 

R-32, R-42, RE-45, RE-75, 
10-69; 10-51 240 

AP-947 ( RPA-1A); AP-952 and 
AP-997 (RPA-5 and RPA-5 
special); Electmla Radiola 
9-18   241 

7-26; Radiola 9-54; Electrola 
10-70   242 

Victor Radio R-14 242A 
Victor Radio R-15 . 266D 
Victor Micro-Synchronous Mod-

els R-35, R-39, RE-57 266E 

Radiola Division 
RCA Centralized Radio System 49 
Radiola Senior; Radiola RS; 

Radiola III; Radiola AC Am-
plifier; AR; Balanced Am-
plifier, Radiola VII   243 

Radiola V; VI; II; IV   244 
Radiola IIIA; IX; Superhetero-
dyne; Radiola Grand   245 

Radiola 16; AP-937; VIIB   246 
Radiola 20; Radiola 30   217 
67    248 
Super VIII (AR-810), "semi-
portable" ( AR-812), 24 and 
26   249 

Radiola 25   250 
46 D.C.; 33 . ______ 251 
Radiola 17; Radiola 60; Radio-

la 18   252 
33 D.C.   253 
28 ( battery operated); loud-
speaker 104 RPA unit . ___ 254 

47   255 
Radiola 64; AP-951; AP-935 256 
Radiola 41: Sterling SPU; Re-
ceptor SPU; Loudspeaker 105 257 

Radiola 67   258 
Radiola 47   259 
Radio's 50; 51   260 
41 D.C.; 61 D.C.   . 261 
18 D.C.; 62 262 

Radiola 66   
30-A 25 cy; 21 & 22; 30A 
RPA Unit 

Brunswick RPA-4 with Pana-
trope and panel connection 
8-tube panel); APIA with 
Panatrope and panel conn. 

Radiola 44 chassis; 32 RPA unit 
Radiola 44; Models 3 & 10 
(Brunswick) 

RCA R-80 
RCA 86 
Audio frequency circuits ( 86) 
RCA 82 
Radiola 28 A.C.; RCA Loud-
speaker 106 

Radiola 48, same as Victor 15 
Radiola 42 
Radiola 24 and 104 power 
speaker 

263 STEINITE RADIO COMPANY 
50-A & 102-A 282 

264 991, 992, 993; 261 & 262 283 
Model 40 power pack 28 

267 
266A 
266B 
266C 
266D 

STERLING MANUFACTURING CO. 
265 No. 4; No. 4 chassis, power 
266 unit, and speaker 284 

No. 4 speaker; No. 4 power 
unit; No. 3A chassis .. 285 

266F 
2661) 
242A 

24213 

RADIO SERVICE OSCILLATOR 76J 

REMLER RADIO CORP. 
45 KC Superheterodyne 
Cameo Model 14 

ROBERTSON-DAVIS CO. 
Melo-Heald 11-tube Superhe-

terodyne 

286 

287 

288 

289 
290 

:3;4540 Models R- 100A, AF, B, BF, E, 
290A Series 900 g and EF 291 

357 

SEARS, ROEBUCK & CO. 
Silvertone Models F, G, H, J, 
same as King 207, 208, 209 

Silvertone F, FF. G, H, J 200B 

SILVER-MARSHALL, INC. 
Models 30 ( chassis), 60 Lowboy, 

95 Highway and 75 Concert 
Grand   268 

720 A.C. ... _____   59 
S.M. 690 Public Address System 340 
33-A power supply ( 25 & 60 

cy.); 1929 9- tube S.G. sup-
heterodyne   268A 

Model 34-A; Model 35-A   268B 
Silver Marshall Super with 
Model 36A Chassis and 32A 
Power Pack   268C 

722 Band Selector 7; SM-712 
Tuner; 724 A.C. Receiver 268D 

SONORA PHONOGRAPH CO. INC. 
Model 2RP-25   269 
3R and 4R   270 
3 RP   271 
5R    272 
7P   273 
B-31 ( 25 cycle); Phonograph 
automatic stop   274 

SPARKS-WITHINGTON CO. 
Sparton Model 39; 89A   275 
49; 9-30   276 
931 and 301 D.C.   277 
6-26, 6-16; A.C. 62-63 & A.C. 7 278 
A.C.-89; DeLuxe 109   279 
Sparks Ensemble 280 
5-26, 5-15; Model 110   281 
Sparton 931 A.C. .   280B 
Equasonne Model 589   280C 
Sparton Model 301 A.C. 280D 

SPIEGEL, MAY, STERN CO. 
"Melrose"—same as Apex 41 306 

SPLITDORF ELECTRIC MFG. CO. 
R-200; PAD-4; ABBEY (with 
volume control   322 

ABBEY Model 171 .. 324 
Splitdorf Model M5, R.V.-695 322A 
Model M-6; R-100  322E 

STANDARD RADIO CORP. 
A.C. Model 29 342 

STEWART-WARNER CORP. 
305-315-320; 300; 310-325; 330; 

335-340; 345-350-355-360; 
385-390 

500-520-525; 700-706-710; 530-
535; 715-720 . 

Power unit models 530-535-715-
720; Power units models 801-
801A-811-811A — series B; 
Model 806 series B 

Model 750; 950 series battery 
S.G. 

950 D.C.; 950 25 & 60 cycle A.C. 

STORY AND CLARK RADIO CORP. 
Model 36 tuner unit; Model 36 
power pack; Model 42 and 
51 tuner unit _ 29013 

STROM BERG-CARLSON MFG. CO. 
Circuit D-968; 523 & 524; 635 
& 636   292 

641 & 642 ___ 293 
638 D.C.; 652 & 654 294 
846 295 
403 AA audio power unit, 404 
RA and 404 RAC SPU; 403 
B audio power unit   296 

635 D.C.; 601 & 602 battery 297 
No. 1-B; 403 & 403A power 

pack; No. 10 and 11 receivers 298 
No. 704-B; 501 & 502   299 
No. 734-B; 633 & 634 300 g, 

No. 14 phonograph diagram; 
No. 638 A & B 300A te. 

No. 12 & No. 14 300B g" 

TELEPHONE MAINTENANCE CO. 
Telmaco P-1 . 35,S 

TEMPLE CORPORATION 
8-60, 8-80, 8-90 
8-61, 8-81, 8-91 

301 
302 

TRANSFORMER CORP. OF AMER-
ICA 

Clarion AC-53, AC-55, 25, 51-
25, 53 - 25, 55 328 

Clarion Jr. Model 60 . 355 

TRAV-LER MFG. CO. 
Model 6 & 7; DC & AC power 
packs . 332 

UNITED AIR CLEANER CO. 
Sentinel 660 9-tube; 
Sentinel 666-C 9-tube chassis 

for phonograph combination :146 

E 

a 

_ 
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U. S. RADIO & TELEVISION CO. 
(See Montgomery Ward & Co.) 
Model 80; Apex 48 - 60 cycle, 
48A - 25 cycle   306 

Apex 41 - 60 cycle, 43 - 25 cy-
cle; 42 - 60 cycle, 44 - 25 cy-
cle   306 

Ap_x 46 & 47 - 60 cycle, 46A 
& 47A, 25 cycle; Model 30 
Automotive   307 

UNITED REPRODUCERS CORP. 
(Peerless) Courier "65" chas-

sis; Series K-70 303 
Series 20 Electrostatic 

(Kylectron)   304 

WELLS GARDNER CO. 

(See Montgomery Ward & Co.) 
Wells Gardner Co. Nine-in-Line 
same as Gulbransen - see 
page 197 

WESTINGHOUSE ELECTRIC & 
MFG. CO. 

WR5 --------------------------------------------266A 
WR7   266B 
WR6 . 266D 

WILLARD STORAGE BA'ITERY CO. 
"B" power units No. 3096; 

4096; 3310 & 4310: "A" pow-
er units No. 3280; 3262; 
3290 & 3390   304A 

"A-B" units No. 3301; 6301; 
4301 . . 304B 

WURLITZER 
(See All American Mohawk Crop.) 

ZENITH RADIO CORP. 
11E & 14E; 11-12-14 308 
17-series filament, 4R; ZE10 
power supply; 2E-5 power 
supply for model 17   309 

33X & 362X 6-tube electric; 
34P & 342P 6-tube electric 310 

Model 27; 31 & 32 - 311 
ZE 4 "Jr power supply; ZE3 
"A" power supply; models 
33-34-35; 35A-342-352-352A-
362 312 

35P-35AP-352P-352AP; 37A 313 
ZE14 power supply; ZE1 1 pow-

TRADE NAME INDEX 
Acme-Acme Electric Co. 
Airline--Montgomery, Ward & Co. 
Amertran-American Transformer Co. 
Amrad-Amrad Corp. 
Apex-United States Radio & Televis-

ion Co. 
Arcadia-Wells Gardner Co. 
Argus-Argus Radio Corp. 
Atchison-Atchison Radio Mfg. Co. 
Atwater Kent-Atwater Kent Mfg. Co. 
Audiola-Audiola Radio Co. 
Aztec-Stein, Fred W. 
Baldwin-Nathaniel Baldwin Co. 
Balkite-National Transformer Mfg. 

Co. 
(Balkite Sales Division) 

Bosch-American Bosch Magneto Corp. 
Brandes-Kolster Radio Corp. 
Bremer Tully-Bremer Tully Mfg. Co. 

(Now Brunswick Radio Co.) 
Browning Drake-Browning Drake 

Corp. 
Brunswick-Brunswick Balke Collender 

Co. 
(Brunswick Radio Co.) 

Buckingham-Buckingham Radio Co. 
Bush & Lane-Bush & Lane Piano Co. 
Capehart Orchestrope-Capehart Corp. 

Webster Elec. Co. 
Cardinal-Long Radio Co. 
Cardon-Sparks- Cardon-Sparks Phono-

craft Corp. 
Carteret-Carteret Radio Lab. 
Clarion-Transformer Corp. of Amer-

ica. 
Cleartone--Cleartone Radio Corp. Div. 

of Cincinnati Time Recorder. 
Colonial-Colonial Radio Corp. 
Columbia-Columbia Phonograph Co. 

(Columbia Radio Co.) 
Counterphase-Bremer Tully Mfg. Co. 
Courier-United Reproducers Corp. 

(Now Gray Electric Co.) 
Crosley-Crosley Radio Co. 
Day Fan-General Motors Radio Corp. 
DeForest-DeForest Radio Co. 
Delco-Delco Radio Corp. 
Earl-Freed Radio Corp. 
Edison-Edison, Thomas A., Inc. 
Electrad-Electrad. Inc. 

Emerson-Emet•son Radio & Phono-
graph Corp. 

Erla- -Electrical Research Laboratories. 
Eveready- --National Carbon Co. 
Fada- Andrea, F. A. D., Inc. 
Federal- -Federal Radio Corp. 
Find- All --Find-All Radio Co. 
Freed Eisemann-Freed Radio Co. 
Freshman-Freed Radio Co. 
General Motors-General Motors Radio 

Corp. 
Gilbert -Gilbert, R. W. 
Gilfillan-Gilfillan Bros. Inc. 
Graybar-Graybar Electric Co. 
Grebe -Grebe Radio Co., A. H. 
Gulbransen-Gulbransen Co. 
Hammarlund-Hammarlund Mfg. Co. 
Howard-Howard Radio Co. 
Hyatt-Hyatt Electrical Corp. 
ICA-Insuline Corp. of America. 
Jackson Bell-Jackson Research Lab. 
Jesse French-Jesse French & Sons 

Piano Co. 

Kellogg-Kellogg Swbd. & Supply Co. 
Kemper-Keitiper Radio Corp., Ltd. 
Kennedy-Kennedy Corp., Colin B. 
King-King Mfg. Corp. 
Kolster-Kolster Radio Corp. 
Kylectron-United Reproducers Corp. 

(Now Gray Electric Co.) 
Leutz-Leutz, Inc., C. R. 
Lincoln-Lincoln Radio Corp. 
Loftin White-( See Electrad) 
Lyric -All American Mohawk Corp. 
Majestic-Grigsby Grunow Co. 
Marti-Marti Radio Corp. 
Master-Master Radio Mfg. Co. Ltd. 
McMillan-McMillan Radio Co. 
Melo Heald-Robertson Davis Co. 
Melorad Cathedral-Federated Pur-

chasers. 
Minera- Minerva Radio Co. 
National-National Transformer Mfg. 

Co. 
Navigator-A. C. Dayton Co. 
Orpheus- Roth-Downs Mfg. Co. 
Patterson-Patterson Radio Corp. 
Peerless-United Reproducers Corp. 

(Now Gray Electric Co.' 

er supply; ZE13 power sup-
ply; ZE15 power supply   314 

39-39A-392-392A; 40A   315 
35PX-35APX-352PX-352APX-
37A; 333-353A 6-tube D.C. 
set   316 

ZE17 power supply; ZE18 pow-
er supply; Models 60, 61, 62, 
602, 612 & 622 without loop; 
64, 67, 642 & 672 with loop 317 

15 & 16; 15E, 15EP, 16E, 16EP; 
42 & 422   318 

ZE16 power supply; ZE12 pow-
er supply; Models 41 & 412 319 

Models 52 & 53; 54   320 
Model 70 ( 71, 72, 73 & 77 - 

60 cycle; 712, 722, 732 & 772 
25 cycle)   321 

MISCELLANEOUS CIRCUITS 
Aerodyne Six   344 
Ambassador Four   344 
Magnavox TRF-5 and TRF-50 344 
Continental Wireless and Sup-

ply Co. "Voice of the Road" 
Automotive   344 

Magnaformer 9-8 Superhetero-
dyne   352 

Blair TRF 6-tube receiver   342 
St. James Superheterodyne _ 336 
Madison Moore Superhetero-
dyne   336 

Victoreen Superheterodyne   336 
Garod Neutrodyne   358 
Grimes 4-DL Inverse Duplex 368 
Zaney-Gill Receiver    358A 
Mission Bell and Royale 358A 

Philco-Philadelphia Storage Batters 
Co. 

Pierce Airo-Pierce Airo, Inc. 
Pilot-Pilot Radio & Tube Corp. 
Pioneer-Pioneer Radio Corp. 
Priess-Priess Radio Co. 
Premier-Premier Electric Co. 
Radiette-Keller Fuller Mfg. Co. Ltd. 
Radiola-R. C. A. Victor Co. 
Radiotrope-U. S. Radio & Television 

Co. 
Ranger-Brown & Manhart 
Republic-Republic Radio Co. 
Sentinel-United Air Cleaner Co. 
Seven-Seas-Levitz, Inc., C. R. 
Silver-Silver Marshall, Inc. 
Silvertone-Sears, Roebuck & Co. 
Simplex-Simplex Radio Co. 
Sonora-Sonora Phonograph Co. Inc. 
Sparton-Sparks Withington Co. 
Splitdorf-Edison, Thomas A., Inc. 
Star Raider-Continental Radio Co. 
Steinite-Steinite Radio Co. 
Sterling-Sterling Mfg. Co. 
Stewart Warner-Stewart Warner 

Corp. 
Story & Clark-Story & Clark Radio 

Corp. 
Stromberg Carlson-Stromberg Carl-

son Tele. Mfg. Co. 
Telmaco-Telephone Maintenance Co. 
Temple-Temple Corp. 
Tom Thumb-Automatic Radio & Mfg 

Co. 
Transitone-Automobile Radio Corp. 
Trav-Ler-Trav-Ler Mfg. Co. 
U. S. Radio-U. S. Radio & Television 

Corp. 
Vagabond- Vaga Radio Corp. 
Victor-R. C. A. Victor Co. 
Victoreen-Victoreen Radio Co. 
Webster-Webster Electric Co. 
Westinghouse-Westinghouse Elec. & 

Mfg. Co. 
Willard-Willard Storage Battery Co. 
Work-Rite-Work-Rite Radio Corp. 
Wurlitzer---(See All American Mo-

hawk Corp.) 
Zenith-Zenith Radio Corp. 
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A new Jewell Test Oscillator 
• 

e 

• 

—with every 
necessary test Feature 

• 

—plus Jewell 
quality construction 

and 
dependable operation 

—at an astonishing low prke 

The Jewell Professional 
Service Combination 

Here is combined in a single unit all 
the testing equipment the radio service-
man needs for quickly and accurately per-
forming every service task. 
The Jewell Pattern 531 Professional 

Service Combination includes a Jewell 
Pattern 444 Set Analyzer, a special model 
of the oscillator described to the right, 
and a power unit that supplies all neces-
sary power for testing tubes in the ana-
lyzer. No separate output meter is 
needed as receiver output measuring 
ranges are available in the set analyzer. 

Write for complete details. 

J 11 31 YEARS MAKING GOOD INSTRUMENTS 

• EWE 

In the Pattern 563 Test Oscillator, Jewell has again set new stand-
ards in value. 

Now no serviceman need go without an adequate oscillator or 
be handicapped by an inaccurate or undependable instrument. 

This remarkable instrument combines every oscillator feature 
necessary for servicing modern radio receivers, and Jewell dependa-
bility of operation. 

Features of the Pattern 563 
Output frequency continuously 

variable from 550 to 1,500 K. C. in 
the broadcast. 

Two intermediate bands, 125 to 185 
K C. and 175 to 450 K. C., allow 
servicing of all modern supers. 

Metal carrying case and panel form 
effective shield. 

Operates from batteries carried 
within shielded case. 

Single control adjusts output fre-
quency. 

Three-position switch allows in-
stant change to any of the three fre-
quency bands. 

Write for prices and 

Calibration curves and operating 
instructions carried in cover. 

Trimmer adjustment permits spot-
ting any much used intermediate fre-
quency at a convenient point on the 
dial. 
Space provided in case for carrying 

Jewell Pattern 559 Output Meter, 
which may be purchased separately. 
Completely equipped with shielded 

output lead, calibration curves, in-
struction chart. one '30 type tube, and 
all necessary batteries. 
Handsomely finished metal carry-

ing case protects the instrument from 
damage and provides an effective 
shield for the oscillator. 

complete description. 

Jewell Electrical Instrument Company, 
1642-V Walnut Street, Chicago, Ill. • 
Please send me literature describing the new Jewell 

instruments, Patterns 563 and 531. 

Name   

Address   

City    State   
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INDEX TO COMMERCIAL WIRING DIAGRAMS 

W ITH the issuance of each set of supplements, a completely revised and up-to-date index is furnished. To use this 
first remove all of the pages from the cover; throw away the old index pages and replace them with the new ones; 

and then insert the supplement pages in their numerical and alphabetical order. Then replace the cover and the book 
ri 
ri is complete. 

Often, the trade name of a set is known by the user of this book but the name of the manufacturer not known. 

In searching for diagrams, if the particular diagram you desire cannot be found, be sure to look through the Mis-
à- cellaneous section at-the end of this index. If it is not listed there look through the Trade Name Index; this gives the name 
E of the manufacturer for each trade name. Since all diagrams are listed in the index in alphabetical order in accordance 

with the manufacturers' names, it is absolutely necessary to know the name of the manufacturer before a particular 
e": diagram can be found. 
ri 

In the supplements are included diagrams for which we have received requests. Wherever the diagrams that have 

been requested are not included in one set of supplements, th ey will appear in the first set published after we receive 
them. Many diagrams of obsolete sets are difficult to obtain, but we are using every possible effort to procure them. 

We wish to express our thanks to the many subscribers who have taken such extreme interest in the MANUAL, 
a and especially to those who have voluntarily submitted diagrams for publication in the supplements.-THE PUBLISHERS. 

.: 
51 WATTAGE OF RECEIVERS. .. . 76N 0 PHONO-RADIO INSTALLATION 76M 
a. R. M. A. COLOR CODE 76M 
pi METER MULTIPLIERS  76P 

Fj. 
e• A 

A. C. DAYTON CO. 
r9. XL-20; XL-25; XL-30  77 
.1- XL-61; AC-66   78 
E AC-6;;; AC-65   79 
F.---* XL-5; Navigator, Navigator 
ET - Power p.   80 

!!
!!
!1
ff
il
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!=
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XL-10; XL-70 
Ei XL-60; XL-50A.0  
el ACME ELECTRIC CO. 
t-u Model S.G. 88; A.C.-7 

ALL AMERICAN MOHAWK CORP. 
6 and 8 tube A.C. "W" Power 
Pack   

Lyric models 60, 61, 62, 65 and 
66 

Lyric models 80, 83, 84, 85, 86, 
88 

70, 73 and 75; No. 90 chassis, 
60 cycle   

No. 90 chassis 25 cycle; No. 96 
chassis, 60 cycle   

Mohawk one dial battery and 
A.C. 226-227   85 

Model D. Lyric Receivers  84A 
Model 44; Model H  84B 
All American Lyric B-94 358C 

ALLIED RADIO CO. 
(Same as Columbia Radio Co.) 

AMERICAN BOSCH MAGNETO 
CORP. 

16 Amborola; 27 Amborada; 
4b The Little Six; 57 & 87 86 

Cruiser, Royal Cruiser and Im-
perial Cruiser model 35 bat-
tery sets   87 

Models 66, 76, and 76L the 
Cruiser; Models 66AC, 96. 
116, 136 for A.C.; Model 107 
for A.C.; Models 126, 146, 
166, 176, 46A.0  88 

Model 96 D.C. 110 V. Cruiser; 
Model 156 Cruiser; Model 
28; Model 825 Super Dy-
namic Power Pack  89 

Models 48 and 49; Type BAN 
edition 2 Nobattery; Type 
BAN edition 3 and 4 No-

= battery; Types BAN edition 
6 and 6 Nobattery  

Model 54 D.C. receiver; Bosch 
Motor Car receiver 

Model 60 Volume Control Re-

Model 60 and 61 ( Automatic 
Cone 

Model 58, 59 
Model 61, 62 

ceiver 
Model 5 

Volume /mil 

:.• 
90 

ti   91 
  90A 

El   90B 

  90C 
  90D 

  90E 

......  

82
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! In order that there will not be any conflict between 

the 1931 Manual and the 1932 edition of the Manual, 
we have combined Supplements five and six of the 
1931 Manual and have issued them both together under 
one index. These Supplements you are receiving here 
with complete your subscription and wind up all the 
material you will receive for the 1931 edition. 

We now urge you, if you have not already done so 
to place your order immediately for the 1932 Manual, 
which together with all Supplements for one year 
will cost you only $5.00. 

None of the material contained in the 1931 edition 
and the Supplements will be repeated in the new 
Manual. Therefore, to have a complete directory of 
the wiring diagrams of all commercial receivers, you 
need both books. As an inducement to the purchaser 
of our 1931 Manual, we will allow you to place your 
order at the pre-publication price of $4.00 ( instead 
of $ 5.00) although this offer has already been with-
drawn. 

We thank you for your past patronage and if you have 
not already done so, we hope you will send us your 
order by return mail. 

Sincerely yours, 

GERNSBACK PUBLICATIONS, INC. 

u&.;- •  Et à;“.i 1 rti  u  1.111=1111111:11-à- • ... 
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BUSH AND LANE PIANO CO. 
No. 10 DeLuxe; No. 12 S.G   111 

1-11 

CANADIAN MARCONI CO. 
Type XIV D.0 360 
Tuner Unit Types XV, XVI, 

XVII, XVIII A.C.; Power 
Unit XVI   

Models X, XIII   
Models XI, XII   
Models V, VII  370C 
Models XII, XIII power units 370D 
Models III, IV, VI  370E 
Models VIII, IX, and Model X 

power unit  370F 
Chassis 362 
Power Unit 363 
; No. 12 S.G 111 
Chassis 364 
Power Unit 365 
Chassis  366 
Power Unit  .367 
Chassis 368 
Power Unit 369 

19 D.0 370 
28-29  373 
70  374 
80, 60 and 25 cycle...  375 
89  376 
90  377 

Model 20 A.C. 
Model 20 A.C. 
No. 10 DeLuxe 
Model 21 A.C. 
Model 21 A.C. 
Model 22 A.C. 
Model 22 A.C. 
Model 23 A.C. 
Model 23 A.C. 
Model 
Model 
Model 
Model 
Model 
Model 
Model 99  378 
Model 110  379 
Model 120  380 

361 
370A 
370B 

CANADIAN WESTINGHOUSE CO., 
LTD. 

Model 55, W55A, W57, W60, 
W58  371 

6-Tube A.C. Chassis 1928 mod-
el and 200B loud speaker; 
No. 18 SPU  372 

CAPEHART CORP. 
See Webster Elec. Co. Page.  350 
Models 400, 401, 402 350C 
Tuner only, Models 400, 401, 

402  350D 
CLEARTONE RADIO CORP. 

Goldcrest Model 60; Model 80 112 
Clearodyne Model 70; Clear 

tone Series 100  113 
Model 110 compact; Model 112 114 

COLONIAL RADIO CORP. 
Model 31 A.C.  115 
31 and 32 D.C.  116 
32 A.0 117 
33 & 34 A.C. Remote Control 330 
Model 33 D.C.; Model 16 116B 

COLUMBIA PHONOGRAPH CO. 
(see Kohler) 

6 tube A.C. set; 7 tube A.C  
set  118 

Columbia C-5 and Kolster K-
24; C-5 Substitute 119 

Models 930-300; Model 931 120 
Model 902; Type 950 radio and 

phonograph combination  121 
Models 900 - 801; Model 961 122 
Power Pack for model 980; 6 

tube D.C. set C6-C7  123 
Type 980 radio and phono-

graph combination  124 
COLUMBIA RADIO CO. 

Screen Grid - 8 125 
Screen Grid 8 receiver 118B 

CONTINENTAL RADIO CORP  
Models Ten 29-A and B with 

171-L Power Unit; Model 9 126 
Slagle 29-C; Slagle 29-A & B 127 
Ten 29-D and C with 250-L 

power unit  128 
All Models  129 

CROSLEY RADIO CORP. 
AC-7 and AC-7C  130 
Model 3B and 3C; Trirdyn 

3R3; 5-38; Type V; Model 
51; 2-stage A.F. amplifier 
type V; Model XI and XL. . 131 

Model 4-29; Models 30S, 31S, 
33S, 345; Models 405, 41S, 
425, 82S  132 

arranged for M type speak-
er; Model 401; Model 608 133 

Models 60S, 61S, 62S, 63S; 
Jewelbox 704A  134 

Model 601  135 
Jewelbox 704-B; Showbox 706 136 
Models 705, 804  136A 
Jewelbox 704; Gembox, Gem-

chest 610-609 A.C.; 804 
A.C.137 

Jewelbox 706; Models 20, 21 
22; Model RFL-90  138 

Models 41-A & 42AC; 6-20 
and 6-85  139 

Bandbox Jr. 401-A; 602 Band-
box; Buddy and Chum 140 

Model 54 - New Buddy Midget 354 
Wigit model 48  358A 
Model 58; Model 77-1  138A 
Model 91  138B 
Model 55; Model 56 138C 
Model 26; Model 59; Model 76 138D 
Model 120 Super-Sondo, Super 

Rondeau and Super-Admin-
istrator Receivers  138F 

Model 77; Model 84; Super 
Buddy Boy  138F 

D 
DAVEN RADIO CO. 

Bass Note Circuit .  1365 
DAY-FAN ELECTRIC CO. 

Seen General Motors Radio Corti. 
DeFOREST-CROSLEY LTD. 
DC-5 Compact; C-6 compact; 
Conway and Hastings; War-
wick and Windsor 881 

Balmoral and Berwick; Band-
box Jr.; A.B.C  Power Unit 282 

Barcarolle and Minute; Etude 
and Symphony; Electric 
Hastings   383 

First Series Symphony; Elect-
Berwick; Second series Sym-
phony; Nocturne, A.C.; Con-
certo, Sonata and Opera 384 

Types 400-420; 410  386 
Aria and Troubador models 
type 740; type 750 386 

Type 800 Chassis; Type 810 
Chassis  387 

Type 810 Phonograph; Type 
700  388 

Type 402, Drake and Nelson 
Models  389 

Type 403  390 
Type 410, Motor Board Wiring 391 
Types 603, 605  392 
Type 700, Serenata model 393 
Type 701  394 
Type 702  395 
Type 705  396 
Type 707  397 
Type 740B  398 
Type 741  399 
Type 742  400 
Type 743  401 
Type 750, Motor Board Wir-

ing.  402 
Type 762  403 
Type 766  404 
Type 810B  405 
Type 810B, Motor Board Wir-

ing  406 
DeFOREST RADIO CO. 

CS-5; F-5; D-17  353 
DELCO RADIO CORP. 

"Police" Short Wave Set  76A 
Delco Automotive Radio 184 

E 
EARL RADIO CORP. 

See Chas. Freshman, Inc. 
ELECTRICAL RESEARCH LABORA-

TORIES 
Erla model 224 screen grid  142A 
Erla model 225  142B 
Model 271 Midget  142D 

 innimuurirea:   

Models 40S, 41S, 42S, 82S, THOMAS A. EDISON, INC. 
(Also see Splitdoœf) 
R-4, R-5 and C-4  141 
R-1, R-2 and C-2 Chassis Jr. 

and Jc; Model C-1 chassis 
SC  142 

RT-1, R-2 and C-2 Chassis Jr. 
and Cr ( 25 cycle)  143 

Models R-6 & R-7  1408 
Models R-4, R-5, D.0 140D 

ELECTRAD, INC. 
Loftin-White amplifier   63 
Type 250; and 250 Push-Pull 358B 

EMERSON RADIO & PHONOGRAPH 
CORP. 

Model F  356 

F.A.D. ANDREA, INC. 
FADA RESISTORS AND CONDEN-

SERS   76N 
Fads 10, 11, 30 and 31 - 60 

cy.; 10Z, 11Z, 30Z, 31Z - 25 
cy.; 16, 17 and 32 - 60 cycle; 
16Z and 32Z - 25 cycle 144 

Fada 18 D.C.; Fada 22 battery 145 
Fada 20 A.C. - 60 cycle; 20Z 

A.C. - 25 cycle; 25 A.C. - 60 
cycle; 25Z A.C. - 25 cycle. . 146 
25 and 25Z with M-260 and 
M-250Z Electric Units; 35 
A.C. - 60 cy; 35Z A.C. - 25 
cycle  147 

Fada 40 A.C. 60 cycle using 
P-250 Elec. Unit and 7-A 
speaker; Fada 50, 70, 71 
and 72  148 

E-420 Electric Unit; E-180 
Electric Unit; 192-A receiver, 
192-S and 192-BS Units 149 

"7" A.C.; 75 and '77 A.C. 60 
cycle  150 

Special model 265-A and Fada 
"7" model 475-A  151 

460-A ieceiver and R-60 unit; 
R-80-A unit, 480-A or SF 
50/80A  152 

"Special" A.C. receiver 265 
LJA or CA and RP-65-UA or 
CA; 262-UA or CA and RP-
62-UA or CA; 480-B and SF 
50/80 B  153 

"ABC" 6 volt supply types 
66-0 and 62-R; "ABC" 6 
volt supply types 86-V and 
82-W; Type J unit; Type 
"C" unit used with "special" 
and 7 AC  154 

Fada KA-6 Chassis for models 
42, 44, 46, 47 154B 

Fads 5-tube Neutrodyne; 160 
neutrodyne  154A 

FEDERAL RADIO CORP. 
Ortho-Sonic type D; Series 
Filament type D  155 

Model K  156 
Series Filament type F; Ortho-

Sonic type H  157 
Series Filament type E; Type 
 158 

Model L  136B 
FEDERATED PURCHASER 

Melorad Cathedral Tone  365 
FREED-E1SEMANN RADIO CORP. 

Model NR-6; Model NR-7; 
Model NR-9 - 9A 159 

Model 10; Model NR-11; Mod-
el NR 12  160 

Model FE-15; FE-18; NR-20; 
NR-60  161 

Models 30, 40 and 48; Models 
30N, 40N and 48N; Model 
50  162 

Model 130; Model NR-215, 
NR-400; English long and 
short wave set  163 

Model 457 Power Unit; Model 
NR8ODC  164 

Model 90S AC; Model NR-95 
AC; 470  165  
' ii..;rimmusrummumr=raar 
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Model NR-85; Model 53; Model 
800  166 

Models NR-b0, NR-5  166A 
Models NR48, NR-55A  166B 

CHAS. FRESHMAN CO., INC. 
Earl models 21 and 22; Earl 

models 31 and 32   167 
QD-16S; Model N  168 
Mcdel G; Model G power pack; 

Model G with G60-S power 
supply    7 69 

Earl model 41; Freshman mod-
el M with M-60 power sup-
ply  170 

New and improved Master-
piece; Equaphase; Model 
H-9  -71 

Combination K and K-60-S; 
QD-16S  172 

Q-15 and Q-16; 2N and 2N-60-
s  173 

21AC and 22AC; 3Q-15 and 
8Q-16   174 

Model 121: Model 21 D.C ; 
Earl models 33, 31 and 24 
D.C.  175 

32 and 32 AC; 31-SAC and 
32-SAC and Earl 33-SAC; 
41AC  176 

Models "0" 2N-12 . 176A 

GAROD RADIO CO. 
Model EA  188D 

GENERAL ELECTRIC CO. 
H-31  266A 
H-71  266B 
H-51  266D 
General Electric Models G.E  

Jr. No. S-22, G.E. Jr. No  
S-22X and S-42  266G 

Models H-31, H-51 and H-71.  266H 
GENERAL MOTORS RADIO CCRP. 

Day-Fan OEM-11; OEM-7; 
OEM-7 super selective; 5-
tube 1925 model 177 

Day-Fan Five "5044"  178 
Model 5055  358A 
Day-Fan Five Twenty Seven 

5-tube; Six - 6 tube; Seven 
7-tube  179 

Day-Fan 6-61 - 6-tube; 6B - 
6-tube; 6 Junior 6-tube; 6 
AC - 6-tube  180 

5AC - 5-tube Model 35 7-tube; 
SAC Power Set; 6 Junior AC 
Power Set; 110 Voit D.C. 
6-tube; Motor Generator 
set  181 

32 volt D.C. set 6-tube; Motor 
Generator and Filter; Power 
Supply for 5-tube AC set; 
Power Supply for 6-tube AC 
set; B and C Power Supply; 
B Power Supply for No. 
5524 and No. 5525.. ...  182 

8-tube Model 5077; 8-tube 
Model 5080; 8-AC Power 
Set  183 

General Motors Model "A" 
chassis; Delco Automotive 
Radio  184 

GILFILLAN BROS., INC. 
A.C. Model 60; A.C. Model 

100  185 
Models 105, 106, GN6  176B 

GRAYBAR ELECTRIC CO. 
Model 311  338 
700  266A 
900  266B 
770  266D 
Graybar No 8 Midget.  266G 
Graybar Models 700, 770, 900 266H 

GRAY & DANIELSON MFG. CO 
Remler R-14, Infradyne 220F 
Sargent-Rayment, 1927  220F 

A. H.. GREBE & CO. 
R.F. Amplifier type RORN; 

"13" Regenerative Receiver; 
r.. Short Wave type CR-18; 

Short Wave type CR-6 186 
Synchrophase type MU-1; 

Broadcast Receiver  187 
Super Synchrophase type SK-

4; Synchrophase 7-AC  188 
Synchrophase 7  189 
Super Synchrophase A.C.-SK-4 188A 
B & C Socket power type 671-
B Synchrophase type AH-1 188B 

Models SK-4-DC, AH-1 188C 
GRIGSBY-GRUNOW CO. 

Majestic Models 60-707-80; 
7BP3 Power Unit; 7BP6 
Power Unit  190 

Models 90, 91 and 92; 9P3 
Power Unit; 9P6 Power 
Unit; Mode_ 70B chassis in 
72 Set  191 

Model 100; 90-B  192 
Model 100-B; 180 and 181 193 
7P6 and 7P3 Power Unit ( old 
wiring) 7P6 and 7P3 Power 
Unit  194 

8P6 and 8P3 Power Unit; P.U. 
System in 130-A Super 
Screen Grid chassis 195 

Super Screen Grid chassis in 
model 130-A; in Model 230-
A  196 

Majestic "B" eliminators  25 
Majestic Models 50, 51 and 52 

Supers  192B 
GULBRANSEN COMPANY 

Model C 9-in-Line  197 
Champion Junior  196G 
Model 724; 8- Tube  196H 

H 
HAMMARLUND MFG. CO. 

HI-Q 30 A.0  61 
HI-Q 31 A.0 356 
Hammarlund-Roberts Hi-Q  356C 
Hi-Q Six  356C 
Hi-Q Six Power Supply 356 C 
Hi-Q 30, battery model 356D 
Z-4 Commander  356D 

HIGH FREQUENCY LABORA-
TORIES 

Mastertone Super- 10, 1931 
Model  356A 

Mastertone, 1929 Model, and 
Nine-in-Line  356B 

HATRY & YOUNG, Inc. 
Short-Wave 6  188D 

CHARLES HOODWIN CO, (AERO) 
Metropolitan Four, Interna-

tional All-Wave, 15-30 Watt 
Transmitter  196K 

1929-1930 Auto Radio, Aero 
S. W. Cons.erter, Aero Lo-
Power Transmitter  196L 

Aero Seven, Aero Short Wave 
Adapters for A.C. and bat-
teries  196M 

Aero "Trio" A.C. Three, Aero-
dyne D.C. Six  196N 

Rem: 1931 Midget, Aero 1931 
Auto Radio  1960 

HORN RADIO MFG. CO. 
Model 15  468D 

HOWARD RADIO CO. 
Model SG-A  196A 
Model 8 Green Diamond ( 3 

diags.)  196B 
Model SG-B Midget  196C 
Model SG-C  196D 

INSULINE CORP. OF AMERICA 
A.C. Short Wave Set 340 

JACKSON BELL 
Model 62 Midget 364 

JENKINS & ADAIR, Inc. 
Microphone Mixing Panel Type 

3-B; Monitor Panel; Level 
Indicator Panel  196E 

Type "A" Amplifying Panel; 
Type "D" amplifying panel. 196F 

JESSE FRENCH & SONS PIANO CO. 
Junior Model "G"  355 

KELLER FULLER MFG. CO., LTD. 
Radiette Model 14F  355 
Model FIFTY, Model SIXTY- 328B 

KELLOGG SWITCHBOARD AND 
SUPPLY CO. 

6 Tube Set 607 and 508; A.C. 
7-tube set inductance tuned; 
"A" chassis 510, 511, 514, 
516 - 8-tubes  198 

Power Unit K-50 for sets No  
524, 525, 527, 528; Chassis 
"B" 515. 519. 521 199 

523 and 526 with power unit 
No 245  200 

Wave Master; RFL 7-tube Cas-
cade  201 

Models 53, 534, 535, 536 200A 
COLIN B. KENNEDY CORP. 

Model 2b1; 110; 220 202 
Model 6 type 420; Model 15 

type 430 and 431 203 
7 Cornet D.C.; Type 435; Mod-

el 20 type 440; Model 521 
and 525  204 

Model 10; Model 20 205 
Kennedy Model 826B Combina-

tion  204A 
Royal 80; Models 30 and 32. 204B 

KING MANUFACTURING CORP. 
Model 10K1 Neutrodyne; 25 

Neutrodyne; 71 Neutrodyne; 
30 T.R.F.; 61 T.R.F.; 62 
T.R  F  206 

Model E and 80A; Model 80; 
Model 81  207 

Model F; Model 82 and power 
pack  208 

Model J; Model H 209 
Model 97; Model 98; King 

Monarch  210 
Model G; Power pack wiring 

King, Royal, Imperial, and 
Monarch  211 

Model FF  220E 
KNAPP "A" POWER UNIT.. .  359 
KOLSTER RADIO CORP. 

Columbia type 930; Kolster 
6K  212 

Kolster 6-tube receiver; 7-tube 
A.C. set ( Brandes)  213 

Kolster 8A-B-C; 6H; 7A and 
7B  214 

K-44; K-43  215 
K-46  216 
Brandes B10; B15; B16 217 
Tuning chassis for 7-tube sets 

used in K-21, K-23, K-24 and 
K-28; 4-tube chassis used in 
K-20, K-22, K-25 and K-27; 
Power supply and amplifier 
unit in K-24 218 

K-20, K-22, K-27 & K-37 218A 
K-42; K-30 & K-32 218B 

LAFAYETTE—See Gulbransen 
and Wells Gardner. 

LONG RADIO CO. 
Cardinal Model 70 108D 

C. R. LEUTZ, INC. 
Trans-Oceanic; "Seven Seas" 

console  338 
LINCOLN RADIO CORP. 

Model 31  357 
Lincoln DC-8  358C 

MAJESTIC 
(See Grigsby-Grunow Co.) 

MASTER RADIO MFG. CO., LTD. 
Master Model 424  355 
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McMILLAN RADIO CO. 
Series 900; 8-AC Power Set. . 219 

MILLS PHONOGRAPH CO. 
Mills phonograph  218C 
Phonograph diagrams with ex-

tra speakers  218D 
MONTGOMERY WARD & CO. 
5 tubes S.G. battery sets Nos. 

1522 & 1562. ( Wells Gard-
ner); 7-tube A.C. S.G. sets 
Nos. 2822, 2827, 2895, 2897. 
(U. S. Rad. & Television 
Co.)  218M 

8 tube A.C. S.G. sets Nos  
2955 & 2957. ( Wells Gard-
ner); 8 tube A.C. S.G. sets 
Nos. 3035, 3037, 3065, 3067. 
(U.S. Rad. & Television)  218N 

N 
NATHANIEL BALDWIN CO. 

Screen Grid Model 80 324 
NATIONAL CARBON CO., INC  

Eveready models 1, 2 and 3; 
series 50  220 

Eveready series 30, 30-C and 
40  221 

NATIONAL CO., INC. 
Models SW3, SW4  220A 
Models MB-29 MB-30  220B 
Models SW5 and Special Tele-

vision Receiver  220C 
Automobile Receiver  220D 
Models 20, 21  220E 

NATIONAL TRANSFORMER CO. 
Midget Six  358E 
Screen Grid 8  368F 

o 
OZARKA, INC. 

Models S-7, S-5, 5-A  358G 
Models 89, 90  358H 
Model 78 and Viking 92AC . 3581 

PEERLESS 
(See United Reproducers Corp.) 

PFANSTEIHL PRODUCTS CO. 
Models 34 and 50 AC 230F 

PHILA. STORAGE BATTERY CO. 
PHILCO RESISTOR AND 
CONDENSER DATA   76-0 

OSCILLATOR CIRCUIT FOR 
175 OR 260 K.C.   76-0 

Philco Model 40; Model 41  222 
Model 65; Model 76 223 
Models 77 & 77A; 86 & 82 224 
Model 87  225 
96 & 96-A; 296 & 296-A 226 
Models 511, 521, 512, 513, 514, 

515, 531, 551, 571; Model 95 227 
"A" & "B" Eliminators "D-B" 

& "B" part of "DAB" sock-
et powers; 180 volt B and B 
part of 180V. AB; Types B-
603 & B-253; AB-663, AB-
623, AB-463, AB-423  226A 

Philco Set Model 65; "Baby 
Grand" 20 & 20A 226B 

Socket "A" supply   23 
AB-656 & AB-652   25 
Models 92, 95, 95E, 96A, 96E, 

296, 296A, 296E  226C 
Models 111 and 111A  226D 
Models 220 and 220-A 226E 
Models 211 and 211-A 226F' 
Philco Model 30  358C 
Models 56 and 46-E  226G 
Models 111 and 111-A 22611 
Models 112 and 112-A  2261 
Models 112 and 112-A Radio-

Phonograph; Models 270 and 
270-A  226.1 

Models 70 and 70-A 226K 
Models 90 and 90-A  226L 
Model Series 5  230F' 

PIERCE A I RO. INC. 
AC-24-45  352 
De WALD Model A.C. 524.. 355 
Pierce Airo DeWnld D.C.-632 358C 

PILOT RADIO AND TUBE CORP. 
PE6; K-113 power amplifier; 

Pilotone Electric 6-tube; 
Super Wasp  228 

Pilot Automotive Radio; Grimes 
110-volt D.C. New Yorker; 
Twin S.G.8  229 

K-106; K-108; S.G.-105  230 
A.C. Super Wasp   73 
Pilot Midget  354 
Pilot Universal Super Wasp  358D 
Models C-153, C-154  230A 
Models S-148, S-164, C-151, 

C-162  230B 
Short-Wave Converter and 

Public Address Amplifier 230C 
Models_ S-155, C-157, S-156, 

C-158  230D 
TRF. Midget, Universal, and 
K-139 pack  230E 

Pre-Selector  358.1 
PRIESS RADIO CO. 
Models R and C nine-in-line 

supers  357 

RADIO PRODUCTS LABORATORY 
9-tube model  358J 

R C A-VICTOR CO. (Victor Div.) 
Alhambra I ( 7-1; Electrola 

Cromwell, Borgia II  231 
Electrola 9-25; Electrola 9-40 232 
Electrola 1Iperion; A lbstribra 

II and Florenza; Radiola 25 
Catacomb for Alhambra II 
(7-2) and Florenza ( 9-1)  233 

Models 7-3, 7-30 and R-20, 
Electrola Radiola 7-26; Vic-
tor Radiola 16  234 

10-70: AP-777C; Catacomb, 
Radiola 28; 12-15; 12-25 235 

AP-952 and AP-997; Victor 
Radiola 18; AP-974-A; 951-A 
and 997-A; 12-15  236 

Victor Radiola 17 ( in model 
7-25); 9-15  237 

AP-736; AP-997C; Model 9-55 238 
Electrola Radiola 9-54; Auto-

matic Electrola 10-69; and 
power wiring  239 

R-32, R-42, RE-45, RE-75, 
10-69; 10-51  240 

AP-947 ( RPA-1A); AP-952 
and AP-997 ( RPA-5 and 
RPA-5 special); Electrola 
Radiola 9-18  241 

7-26; Radiola 9-54; Electrola 
10-70  242 

Victor Radio R-14 242A 
Victor Radio R-15 266D 
Victor Micro-Synchronous Mod-

els R-35, R-39, RE-57 266E 
Model RE-17  2661, 266J 

Radiola Division 
RCA Centralized Radio System 49 
Radiola Senior; Radiola RS; 

Radiola III; Radiola AC Am-
plifier; AR, Balanced Am-
plifier, Radiola VII  243 

Radiola V; VI; II; IV 244 
Radièla MA; IX; Superhetero-

dyne; Radiola Grand  245 
Radiola 16; AP-937; VIIB 246 
.Radiola 20; Radiola 30 247 
67  248 
Super VIII ( AR-810), "semi 

portable" ( AR-812), 24 and 
26  249 

Radiola 25  250 
46 D.C.; 33  251 
Radiola 17; Radiola 60; Radio-

la 18  252 
33 D.C.  253 
28 ( battery operated); loud-

speakei 104 RPA unit 254 

47  255 
Radiola 64; AP-951; AP-935 256 
Radiola 41; Stu:ling SPU; Re-

ceptor SPU; Loudspeaker 
105  257 

Radiola 67  258 
Radiola 47  259 
Radiola 50; 51  260 
41 D.C.; 51 D.0 261 
18 D.C.; 62  262 
Radiola 66  263 
30-A 25 cy; 21 & 22; 30A 
RPA Unit  264 

Brunswick RPA-4 with Pana-
trope and panel connection 
(88-tube panel); RPIA with 
Panatrope and panel conn 265 

Radiola 44 chassis; 32 RPA 
unit  266 

Radiola 44; Models 3 & 10 
(Brunswick)  267 

RCA R-80  266A 
RCA 86  266B 
Audio frequency circuits ( 86) 266C 
RCA 82  266D 
Radiola 28 A.C.; RCA Loud-

speaker 106  266F 
Radiola 48, same as Victor 15 266D 
Radiola 42  •242A 
Radiola 24 and 104 power 

speaker  242B 
RCA-Victor Radiola "Super-

ette" Model R7  266G 
Models 80, 82. 86  266H 

RADIO SERVICE OSCILLATOR 76J 
REMLER RADIO CORP. 

45 KC Superheterodyne  340 
Cameo Model 14  354 

ROBERTSON-DAVIS CO. 
Melo-Heald 11-tube Superhe-

terodyne  357 

S 
SCOTT TRANSFORMER CO. 

All-Wave Super-Heterodyne  196P 
SEARS. ROEBUCK & CO. 

Silvertone Models F, G, H, J, 
same as King. .... 207, 208, 209 

Silvertone F, FF, G, H, J.. . 200B 
SILVER-MARSHALL I NC. 

Models 30 ( chassis), 60 Low-
boy, 95 Highway and 75 Con-
cert Grand  268 

720 A.C.   59 
S.M. 690 Public Address Sys-
tem  340 

33-A power supply ( 25 & 60 
cy.); 1929 9-tube S.G. sup-
erheterodyne  268A 

Model 34-A; Model 35-A  268B 
Silver Marshall Super with 

Model 36A Chassis and 32A 
Power Pack  268C 

722 Band Selector 7; SM-712 
Tuner; 724 A.C. Receiver  268D 

Model 714 Superhetei.odyne; 
Models 27, 38 and 39 268E 

Models 30- B, 630  264IG 

SONORA PHONOGRAPH Ca, INC. 
Model 2RP-25  269 
3R and 4R  270 
3 RP  271 
5R  272 
 273 

B-31 ( 25 cycle); Phonograph 
automatic stop  274 

Models E-AC, A-36  268H 
SPARKS-WITHINGTON CO. 

Sparton Model 39; 89A  275 
49. 9-30  276 
931 and 301 D.0 277 
6-26; 6-16; A.C. 62-63 & A.C. 
7  278 

A.C.-89; DeLuxe 109  279 
Sparks Ensemble  280 
5-26, 5-15; Model 110  281 
Sparton 931 A.C.  280B 
Equasonne Model 589  280C 
Sparton Model 301 A.C 280D 
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L SPIEGEL, MAY, STERN CO. 
:..7.1 "Melrose"-same as Apex 41 306 

SPLITDORF ELECTRIC MFG. CO. 
î. R-200; PAD-4; ABBEY (with 

volume control)  322 
P. ABBEY Model 171  324 
ri "Inherently Electric" Model 324A 
rE.1 Splitdorf Model M5, R.V.-695 322A 
Él Model M-6; R-100  322B 
ei STANDARD RADIO CORP. 
E A.C. Model 29  342 
g STEINITE RADIO COMPANY 
r. 50-A & 102-A  282 
F 991, 992, 993; 261 &.242 283 
1..."- Model 40 power pack   28 
E. Power Pack Models 40C - 66 

- 120C  282A 
aa No. 10 Screen Grid Chassis in 
e: Models '70, 80, 95 282B 

STERLING MANUFACTURING CO. 
E No. 4; No. 4 chassis, power 
E unit, and speaker  • 284 
- No. 4 speaker; No. 4 power 

unit; No. 3A chassis 285 
tSerling Midget; Model "B". 268F 

STEWART-WARNER CORP. 
305-315-320; 300; 310-325; 

330; 335-340; 345-350-355-
360; 385-390  286 

L... 500-520-525; 700-705-710; 
E. 530-535; 715-720  287 
Ei Power unit models 530-535-
Ê 715-720; Power units models 

801-801A-811-811A - series 
cr•A B; Model 806 series B 288 
ri Model 750; 950 series battery 

S.G.  289 
S. • 950 D.C.; 950 25 & 60 cycle-

A.C.    290 
É. Models R-100A, AF, B. BF, E, a 1  and EF  290A 

Series 900   
STORY AND CLARK RADIO CORP. 

Model 36 tuner unit; Model 36 
power pack; Model 42 and 

291 

51 tuner unit  290B 
STROMBERG-CARLSON MFG. CO. 

ii Circuit D-968; 523 & 524; 635 
& 636  292 

641 dr. 642  293 
638 D.C.; 652 & 654.  294 
846  295 
403 AA audio power unit, 404 
RA and 404 RAC SPU; 40,S 
B audio power unit 296 

635 D.C.; 601 & 602 battery.  297 
No. 1-B; 403 & 403A power 

pack; No. 10 & 11 receivers 298 
No. '704-B; 501 & 502 299 
No. 734-B; 633 & 634  300 
No. 14 phonograph diagram; 

No. 638 A & B  300A 
No. 12 & No. 14  300B 
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TELEPHONE MAINTENANCE CO. 
Telmaco P-1  358 

TEMPLE CORPORATION 
8-60, 8-80, 8-90  301 
8-61, 8-81, 8-91  302 

TRANSFORMER CORP. OF AMER-
ICA 

Clarion AC-53, AC-55, 25, 51-
53 - 25, 55 328 

Clarion Jr. Model 60 355 
Clarion Series 90, Models AC-

90, AC-91, AC-91A, 25-90 
and 25-91  328A 

TRAV-LER MFG. CO. 
Model 6 dr 7; DC & AC power 
packs  332 

UNITED AIR CLEANER CO. 
Sentinel 660 9-tube; Sentinel 

666-C 9-tube chassis for 
phonograph combination  346 

Model 444 and 440 7-tube 
S.G.  348 

Sentinel 104, for models 11, 12, 
15 and 16  346A 

Sentinel 8 and 9; 31-33 and 
power pack  346B 

Model 50  324A 
U. S. RADIO 3: TELEVISION CO. 

(See Montgomery Ward & Co.) 
Model 80; Apex 48 - 60 cycle, 
48A 25 cycle  306 

Apex 41 - 60 cycle, 43 - 25 cy-
cle; 42 - 60 cycle, 44 - 25 cy-
cle  306 

Apex 46 & 47 - 60 cycle, 46A 
& 47A, 25 cycle; Model 80 
Automotive  307 

Model 36   9611 
UNITED REPRODUCERS CORP. 

(Peerless) Courier "65" chas-
sis; Series K-70  368 

Series 20 Electrostatic ( Ky-
lectron)  304 

WEBSTER ELECTRIC CO. 
2-Stage PO. Amplifier, Code 

6005; 6025-JD Amplifier 350A 
3-Stage PO. Amplifier; 6030-
JE & B-37-50 Amplifier 350B 

WELLS GARDNER CO. 
(See Montgomery Ward & Co.) 
Wells Gardner Co. Nine-in-Line 
same as Gulbransen - see 
page  191 

WESTINGHOUSE ELECTRIC & 
MFG. CO. 

WR5  266A 
WRI  266B 
WR6  266D 
Westinghouse No. WR-10  266G 
Westinghouse models WR-8 & 
WR-RR  266H 

WEXTARK RADIO STORES 
Knight Model 8 /9  324B 

WILLARD STORAGE BATTERY CO. 
"B" power units No. 3095; 

4095; 3310 & 4310; "A" 
power units No. 3280; 3262; 
3290 & 3390  804A 

"A-B" units No. 3301; 6301; 
4301  304B 

WURL1TZER 
(See All American Mohawk Corp.) 

ZENITH RADIO CORP. 

11E & 14E; 11-12-14 308 
17-series filament; 4R; ZE10 
power supply; ZE5 power 
supply for model 17 309 

33X & 362X 6-tube electric; 
34P & 34213 6-tube electric 310 

Model 27; 31 & 32  311 
ZE 4 "B" power supply; ZE3 
"A" power supply; models 
33-34-35; 35A-342-352-
352A-362  312 

35P-35AP-352P-352AP; 37A 313 
ZE14 power supply; ZEll pow-

er supply; ZE13 power sup-
ply; ZE15 power supply . 314 

39-39A-392-392A; 40A  315 
35PX-35APX-352PX-352APX-

37A; 333-353A 6-tube D.C. 
set  316 

ZE17 power supply; ZE18 
power supply; Models 60, 61. 
62, 602, 612 & 622 without 
loop; 64, 67, 642 & 672 with 
loop  317 

15 & 16; 15E, 15EP, 16E, 
16EP; 42 & 422 318 

ZE16 power supply; ZE12 
power supply; Models 41 & 
412  319 

Models 52 & 53; 54 320 
Model 70 ( 71, 72, 73 & 77 - 

60 cycle; 712, 722, 732 & 
772 - 25 cycle)  321 

Model 80  320A 
Model 80 Power Supply 3208 

MISCELLANEOUS C:RCUITS 
Aerodyne Six  344 
Ambassador Four  344 
Magnavox TRF-5 and TRF-60 344 
Continental Wireless and Sup-

ply Co. "Voice of the Road" 
Automotive  344 

Magnaformer 9-8 Superhetero-
dyne  352 

Blair TRF 6-tube receiver 342 
St. James Superheterodyne 336 
Madison Moore Superhetero-
dyne  336 

Victoreen Superheterodyne  336 
Garod Neutrodyne  358 
Grimes 4-DL Inverse Duplex.  358 
Zaney-Gill Receiver  358A 
Mission Bell and Royale 358A 

MAJESTIC 
(See Grigsby-Grunew Co.) 

Model 90, phonograph jack 
connections and voltage ta-
ble   1961 

Interference Suggestions  196J 
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Trade Naine Index 

Aero—Chas. Hoodwin Co. 
Acnae—Acme Electric Co. 
Airline—Montgomery, Ward & Co. 
Amertran—American Transformer Co. 
Amrad—Amrad Corp. 
Apex—United States Radio & Televi-

sion Co. 
Arcadia—Wells Gardner Co. 
Argus—Argus Radio Corp. • 
Atchison—Atchison Radio Mfg. Co. 
Atwater Kent—Atwater Kent Mfg. Co 
Audiola—Audiola Radio Co. 
Aztec—Stein, Fred W. 
Baldwin—Nathaniel Baldwin Co. 
Balkite—National Transformer Mfg. 

Co. 
(Balkite Sales Division) 

Bosch—American Bosch Magneto Corp. 
Brandes—Kolster Radio Corp. 
Bremer Tully—Bremer Tully Mfg. Co. 

(Now Brunswick Radio Co.) 
Browning Drake—Browning Drake 

Corp. 
Brunswick—Brunswick Balke 

Collender Co. 
(Brunswick Radio Co.) 

Buckingham—Buckingham Radio Co. 
Bush & Lane—Bush & Lane Piano Co. 
Capehart Orchestrope—Capehart Corp. 

Webster Elec. Co. 
Cardinal—Long Radio Co. 
Cardon-Sparks— Cardon-Sparks Phono-

craft Corp. 
Carteret—Carteret Radio Lab. 
Clarion—Transformer Corp. of 

America 
Cleartone—Cleartone Radio Corp. 

Div. of Cincinnati Time Recorder 
Colonial—Colonial Radio Corp. 
Columbia—Columbia Phonograph Co. 

(Columbia Radio Co.) 
Counterphase—Bremer Tully Mfg. Co. 
Courier—United Reproducers Corp. 

(Now Gray Electric Co.) 
Crosley—Crosley Radio Co. 
Daven—Daven Radio Co. 
Day Fan—General Motors Radio Corp 
DeForest—DeForest Radio Co. 
Delco—Delco Radio Corp. 
Earl—Freed Radio Corp. 
Edison—Edison, Thomas, A., Inc 
Electrad—Electrad, Inc. 
Emerson—Emerson Radio & Phono-

graph Corp. 

Erla—Electrical Research Laboratories 
Eveready—National Carbon Co. 
Fada— Andrea, F. A. D., Inc. 
Federal—Federal Radio Corp. 
Fin-All—Find-All Radio Co. 
Freed Eisemann—Freed Radio Co. 
Freshman—Freed Radio Co. 
Garod—Garod Radio Co. 
General Motors—General Motors 

Radio Corp. 
Gilbert—Gilbert, R. W. 
Gilfillan—Gilfillan Bros., Inc. 
Graybar—Graybar Electric Co. 
Grebe—Grebe Radio Co., A. H. 
Gulbransen—Gulbransen Co. 
Hammarlund—Hammarlund Mfg. Co. 
HFL—High Frequency Laboratories 
Howard—Howard Radio Co. 
Hyatt—Hyatt Electrical Corp. 
H-Y—Hatry and Young, Inc. 
ICA—Insuline Corp. of America. 
Jackson Bell—Jackson Research Lab. 
Jesse French—Jesse French & Sons 

Piano Co. 
Kellogg—Kellogg Swbd. & Supply Co. 
Kemper—Kemper Radio Corp., Ltd. 
Kennedy—Kennedy Corp., Colin B. 
King—King Mfg. Corp. 
ICnight—Wextark Radio Stores, Inc. 
Kolster—Kolster Radio Corp. 
Kylectron—United Reproducers Corp. 

(Now Gray Electric Co.) 
Leutz—Leutz, Inc., C. R. 
Lincoln—Lincoln Radio Corp. 
Loftin White—( See Electrad) 
Lyric—All American Mohawk Corp. 
Majestic—Grigsby Grunow Co. 
Marti—Marti Radio Corp. 
Master—Master Radio Mfg. Co., Ltd. 
McMillan—McMillan Radio Co. 
Melo Head—Robertson Davis Co. 
Melorad Cathedral—Federated Pur-

chasers. 
Minera— Minerva Radio Co. 
National—National Co., Inc. 
National—National Transformer Mfg. 

Co. 
Navigator—A. C. Dayton Co. 
Orpheus—Roth-Downs Mfg. Co. 
Ozarka—Ozarka, Inc. 
Patterson—Patterson Radio Corp. 
Peerless—United Reproducers Corp. 

(Now Gray Electric Co.) 
Pfansteihl—Pfansteihl Products Co. 

Philco—Philadelphia Storage Battery 
Co. 

Pierce Airo—Pierce Airo, Inc. 
Pilot—Pilot Radio & Tube Corp, 
Pioneer—Pioneer Radio Corp. 
Priess--Priess Radio Co. 
Premier—Premier Electric Co. 
Radiette—Keller Fuller Mfg. Co., Ltd. 
Radiola—R. C. A. Victor Co. 
Radiotrope—U. S. Radio & Television 

Co. 
Ranger—Brown & Manhart 
Republic—Republic Radio Co. 
RilL—Radio Products Laboratory 
Remler—Gray & Danielson Mfg. Co. 
Scott—Scott Transformer Co. 
Sentinel—United Air Cleaner Co. 
Seven-Seas—Levitz, Inc., C. R. 
Silver—Mlver Marshall, Inc. 
Silvertone—Sears, Roebuck & Co. 
Simplex—Simplex Radio Co. 
Sonora—Sonora Phonograph Co., Inc. 
Sparton—Sparks Withington Co. 
Splitdorf—Edison, Thomas A., Inc. 
Star Raider—Continental Radio Co. 
Steinite—Steinite Radio Co. 
Sterling—Sterling Mfg. Co. 
Sewart Warner—Stewart Warner 

Corp. 
Story & Clark—Story & Clark Radio 

Corp. 
Stromberg-Carlson — Stromberg-Carl-

son Tele. Mfg. Co. 
Telmaco—Telephone Maintenance Co. 
Temple—Temple Corp. 
Tom Thumb—Automatic Radio & 

Mfg. Co. 
Transitone—Automobile Radio Corp. 
Trav-Ler—Trav-Ler Mfg. Co. 
U. S. Radio—U. S. Radio & Television 

Corp. 
Vagabond— Vaga Radio Corp. 
Viking—Ozarka, Inc. 
Victor—R. C. A. Victor Co. 
Victoreen—Victoreen Radio Co. 
Webster—Webster Electric Co. 
Westinghouse—Westinghouse Elec. & 

Mfg. Co. 
Willard—Willard Storage Battery Co. 
Work-Rite—Work-Rite Radio Corp. 
Wurlitzer—(See All American Mo-

hawk Corp.) 
Zenith—Zenith Radio Corp. 



A new Jewell Test Oscillator 
• 

• 

• 

—with every 
necessary test Feature 

• 

—plus Jewell 
quality construction 

and 
dependable operation 

—at an astonishing low price 

The Jewell Professional 
Service Combination 

Here is combined in a single unit all 
the testing equipment the radio service-
man needs for quickly and accurately per-
forming every service task. 
The Jewell Pattern 531 Professional 

Service Combination includes a Jewell 
Pattern 444 Set Analyzer, a special model 
of the oscillator described to the tight, 
and a power unit that supplies all neces-
sary power for testing tubes in the ana-
lyzer. No separate output meter is 
needed as receiver output measuring 
ranges are available in the set analyzer. 

Write for complete details. 

• jewiE 31 YEARS MAKING GOOD INSTRUMENTS 

In the Pattern 563 Test Oscillator, Jewell has again set new stand-
ards in value. 

Now no serviceman need go without an adequate oscillator or 
be handicapped by an inaccurate or undependable instrument. 

This remarkable instrument combines every oscillator feature 
necessary for servicing modern radio receivers, and Jewell dependa-
bility of operation. 

Features of the Pattern 563 
Output frequency continuously 

vatiable from 550 to 1,500 K. C. in 
the broadcast. 

Two intermediate bands, 125 to 185 
K. C and 175 to 450 K. C., allow 
servicing of all modern supers. 

Metal carrying case and panel form 
effective shield. 

Operates from batteries carried 
within shielded case. 

Single control adjusts output fre-
quency. 

Three-position switch allows in-
stant change to any of the three fre-
quency bands. 

Write for prices and 

Calibration curves and operating 
instructions carried in cover. 
Trimmer adjustment permits spot-

ting any much used intermediate fre-
quency at a convenient point on the 
dial. 

Space provided in case for carrying 
Jewell Pattern 559 Output Meter, 
which may be purchased separately. 

Completely equipped with shielded 
output lead, calibration curves, in-
struction chart, one '30 type tube, and 
all necessary batteries. 

Handsomely finished metal carry-
ing case protects the instrument from 
damage and provides an effective 
shield for the oscillator. 

complete description. 

Jewell Electrical Instrument Company, 
1642-V Walnut Street, Chicago, Ill. • 
Please send me literature describing the new Jewell 

instruments, Patterns 563 and 531. 

Name   

Address   

City . State   
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INDEX TO COMMERCIAL WIRING DIAGRAMS 

W ITH the issuance of each set of supplements, a completely revised and up-to-date index is furnished. To use this 
first remove all of the pages from the cover; throw away the old index pages and replace them with the new ones; 

and then insert the supplement pages in their numerical and alphabetical order. Then replace the cover and the book 
is complete. 

Often, the trade name of a set is known by the user of this book but the name of the manufacturer not known. 

In searching for diagrams, if the particular diagram you desire cannot be found, be sure to look through the Mis-
cellaneous section at-the end of this index. If it is not listed there look through the Trade Name Index; this gives the name 
of che manufacturer for each trade name. Since all diagrams are listed in the index in alphabetical order in' accordance 
with the manufacturers' names, it is absolutely necessary to know the name of the manufacturer before a particular 

diagram can be found. 

In the supplements are included diagrams for which we have received requests. Wherever the diagrams that have 
been requested are not included in one set of supplements, th ey will appear in the first set published after we receive 

them. Many diagrams of obsolete sets are difficult to obtain, but we are using every possible effort to procure them. 

We wish to express our thanks to the many subscribers who have taken such extreme interest in the MANUAL, 

and especially to those who have voluntarily submitted diagrams for publication in the supplements.- THE PUBLISHERS. 

WATTAGE OF RECEIVERS. .76N 
PHONO-RADIO INSTALLATION 76M 
R. M. A. COLOR CODE 76M 
METER MULTIPLIERS  76P 

Model 62-D. C.   90F 
Model 63-D. C   90G 

AMERICAN TRANSFORMER CO. 
PF 250 Power Amplifier 334 
ABC Hi Power Box  26 
2-AP amplifier and 21-D Hi 
Power box  842 

Amertran Concert-Hall Ampli-
fiei type 25A; Apuoved 
Audio Circuits  334A 

Plate Supply Transformer Con-
nections  334B 

AMPERITE Line Voltage Con-
trols for Standard Receivers  761 

AMRAD CORPORATION 
Neutrodyne ; Model 

D.C.-6; Model A.C.-6 Concer-
to Nocturne   92 

Model D.C.-7; Model A.C.-7  93 
Model 80, 82, and 83; No. 

7100; No. S-522   94 
3500-2; 2500-1; S-733; 7191 

power unit; No. 3590  95 
Amrad model 81 ( Bel Canto 

Series)   96 
Models t34, AC?   96A 

APEX RADIO CO. 
See U.S. Radio and Television Co. 

ARGUS RADIO CORP. 
B-195; B-125  326 

ATWATER KENT MANUFACTUR-
ING CO. 

Model 10; Model 10B; Model 
20 compact; Model 12; Mod-
el 19; Model 20  97 

Model 20 ( Also see)   1961' 
Model 60   96B 
Model 21 dry cell; Model 32; 
Model 36 with condenser V91 - 
ume control; Model 36 with 
resistance volume control  98 

Models 30, 33, 35, 48 and 49  99 
Model 37; Model 38; and power 

unit  100 
Models 40, 42 and 52; Model 

44; and power unit 101 
Model 41; Model 43 102 
Model 50; 2nd. type power unit 

for Model 41; 3rd. type pow-
er unit for Model 41; 2nd. 
type power unit for Model 
44  103 

Model 55 and 55C  104 
3rd. type Model 60-C 328 

AUDIOLA RADIO CO. 
Series 31   

WI
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A 
A. C. DAYTON CO. 
XL-20; XL-25; XL-30  77 
XL-61; AC-66   78 
AC-63; AC-65   79 
XL-5; Navigator, Navigator 
Power P.   80 

XL-10; XL-70   80A 
XL-60; XL-50A.0  80B 

ACME ELECTRIC CO. 
Model S.G. 88; A.C.-7   81 

ALL AMERICAN MOHAWK CORP. 
6 and 8 tube A.C. "W" Power 
Pack   82 

Lyric models 60, 61, 62, 65 and 
66   82 

Lyric models 80, 83, 84, 85, 86, 
88   82 

70, 73 and 75; No. 90 chassis, 
60 cycle   83 

No. 90 chassis 25 cycle; No. 96 
chassis, 60 cycle   84 

Mohawk one dial battery and 
A.C. 226-227   85 

Model D. Lyric Receivers  84A 
Model 44; Model H  84B 
All American Lyric B-94.  358C 

ALLIED RADIO CO. 
(Same as Columbia Radio Co.) 

AMERICAN BOSCH MAGNETO 
CORP. 

16 Amborola; 27 Amborada; 
46 The Little Six; 57 & 87 86 

Cruiser, Royal Cruiser and Im-
perial Cruiser model 35 bat-
tery sets   87 

Models 66, 76, and 76L the 
Cruiser; Medels 66AC, 96, 
116, 136 for A.C.; Model 107 
for A.C.; Models 126, 146, 
166, 176, 46A.0  88 

Model 96 D.C. 110 V. Cruiser; 
Model 156 Cruiser; Model 
28; Model 825 Super Dy-
namic Power Pack  89 

Models 48 and 49; Type BAN 
edition 2 Nobattery; Type 
BAN edition 3 and 4 No-
battery; Types BAN edition 
6 and 6 Nobattery  90 

Model 54 D.C. receiver; Bosch 
91 

Model 58, 59   90A 
Model 61, 62   
Model 60 Volume Control Re-

90B 

ceiver   90C 
Model 5   90D 
Model 60 and 61 ( Automatic 
,Volume Control 1 

Motor Car receiver  

104A 
Lluperheterodyne receiver ... .104B 

AUTOMATIC RADIO AND MFG. CO. 
-Tom Thumb" Portable  340 

AUTOMOBILE RADIO CORP. 
TR,106; NE-109   76 

  90E BALKITE PRODUCTS COMPANY. 
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In order that there will not be any conflict between 
the 1931 Manual and the 1932 edition of the Manual, 
we have combined Supplements five and six of the 
1931 Manual and have issued them both together under 
one index. These Supplements you are receiving here 
vrt'n complete your subscription and wind up all the 
material you will receive for the 1931 edition. 

We now urge you, if you have not already done so 
to place your order immediately for the 1932 Manual, 
which together with all Supplements for one year 
will cost you only $5.00. 

None of the material centained in the 1931 edition 
and the Supplements will be repeated in the new 

Manual. Therefore, to heve a complete directory of 

the wiring diagrams of all commercial receivers, you 
need both books. As an inducement to the purchaser 
of our 1931 Manual, we will allow-you to place your 
order at the pre-publication price of $4.00 ( instead 
of $ 5.00) although this offer has already been with-

drawn. 

We thank you for your past patronage and if you have 
not already done so, we hope you will send us your 
order by return mail. 

Sincerely yours, 

GERNSBACK PUBLICATIONS, INC. 

• 
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I, BUSH AND LANE PIANO CO. 
No. 10 DeLuxe; No. 12 S.G 111 

le CANADIAN MARCONI CO. 
a iii Type XIV D.0 360 
e Tuner Unit Types XV, XVI, 

XVII XVIII A.C.; Power 
Unit XVI  361 

Models X, XIII  370A 
Models XI, XII  370B 
Models V, VII  370C 
Models XII, XIII power units 370D 
Models III, IV, VI .  370E 
Models VIII, IX, and Model X 

power unit  370F 
Model 20 A.C. Chassis 362 
Model 20 A.C. Power Unit 363 
No. 10 DeLuxe; No. 12 S.G 111 
Model 21 A.C. Chassis 364 
Model 21 A.C. Power Unit 365 
Model 22 A.C. Chassis  366 
Model 22 A.C. Power Unit....367 
Model 23 A.C. Chassis 368 
Model 23 A.C. Power Unit...  369 
Model 19 D.0 370 
Model 28-29  373 
Model 70  374 
Model 80, 60 and 25 cycle 375 
Model 89  376 
Model 90  377 

= Model 99  378 
E Model 110  379 
ri• Model 120  380 
E CANADIAN WESTINGHOUSE CO., 
=9 LTD. 
e Model 55, W55A, W57, W60, E W58  371 
ni 6-Tube A.C. Chassis 1928 mod-

el and 200B loud speaker; 
No. 18 SPU  372 

el CAPEHART CORP. 
I See Webster Elec. Co. Page.  350 

Models 400, 401, 402 350C 
Tuner only, Models 400, 401, 

i" 402  350D d CLEARTONE RADIO CORP. 
E Goldcrest Model 60; Model 80 112 
Ê. Clearodyne Model 70; Clear 
-.:. tone Series 100  113 

Model 110 compact; Model 112 114 
COLONIAL RADIO CORP. 
Model 31 A.C.  115 
31 and 32 D.0 116 
32 A.0 117 
33 & 34 A.C. Remote Control 330 
Model 33 D.C.; Model 16 116B 

COLUMBIA PHONOGRAPH CO. 
:.- (see Kolster) 

6 tube A.C. set; 7 tube A.C. 
set  118 

Columbia C-5 and Kolster K-
24; C-5 Substitute 119 

Models 930-300; Model 931 120 
Model 902; Type 950 radio and 

phonograph combination  121 
Models 900 - 801; Model 961 122 
Power Pack for model 980; 6 

tube D.C. set C6-C7  123 
Type 980 radio and phono-

graph combination  124 
COLUMBIA RADIO CO. 

Screen Grid - 8 125 
Screen Grid 8 receiver 118B 

CONTINENTAL RADIO CORP  
Models Ten 29-A and B with 

171-L Power Unit; Model 9 126 
Slagle 29-C; Slagle 29-A & B 127 
Ten 29-D and C with 250-L 

power unit  128 
All Models  129 

CROSLEY RADIO CORP. 
AC-7 and AC-7C  130 
Model 3B and 3C; Trirdyn 

3R3; 5-38; Type V; Model 
51; 2-stage A.F. amplifier 
type V; Model XI and XL. . 131 

Model 4-29; Models 30S, 31S, 
33S, 34S; Models 40S, 41S, 
42S, 82S  132 
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Models 40S, 41S, 42S, 82S, 
arranged for M type speak-
er; Model 401; Model 608 133 

Models 60S, 61S, 62S, 63S; 
Jewelbox 704A  134 

Model 601  135 
Jewelbox 704-B; Showbox 706 136 
Models 705, 804  136A 
Jewelbox 704; Gembox, Gera-

chest 610-609 A.C.; 804 
A.C.  137 

Jewelbox 706; Models 20, 21 
22; Model RFL-90  138 

Models 41-A & 42AC; 6-20 
and 6-85  139 

Bandbox Jr. 401-A; 602 Band-
box; Buddy and Chum 140 

Model 54 - New Buddy Midget 354 
Wigit model 48  358A 
Model 58; Model 77-1  138A 
Model 91  138B 
Model 55; Model 56 138C 
Model 26; Model 59; Model 76 138D 
Model 120 Super-Sondo, Super 

Rondeau and Super-Admin-
istrator Receivers  138F 

Model 77; Model 84; Super 
Buddy Boy  138F 

D 
DAVEN RADIO CO. 

Bass Note Circuit  136B 
DAY-FAN ELECTRIC CO. 

Seen General Motors Radio Coro. 
DeFOREST-CROSLEY LTD. 
DC-5 Compact; C-6 compact; 
Conway and Hastings; War-
wick and Windsor 881 

Balmoral and Berwick; Band-
box Jr.; A.B.C. Power Unit 282 

Barcarolle and Minute; Etude 
and Symphony; Electric 
Hastings  383 

First Series Symphony; Elect-
Berwick; Second series Sym-
phony; Nocturne, A.C.; Con-
certo, Sonata and Opera 384 

Types 400-420; 410  386 
Aria and Troubador models 
type 740; type 750 386 

Type 800 Chassis; Type 810 
Chassis  387 

Type 810 Phonograph; Type 
700  388 

Type 402, Drake and Nelson 
Models  389 

Type 403  390 
Type 410, Motor Board Wiring 391 
Types 603, 605  392 
Type 700, Serenata model 393 
Type 701  394 
Type 702  395 
Type 705  396 
Type 707  397 
Type 740B  398 
Type 741  399 
Type 742  400 
Type 743  401 
Type 750, Motor Board Wir-

ing  402 
Type 762  403 
Type 766  404 
Type 810B  405 
Type 810B, Motor Board Wir-

ing  406 
DeFOREST RADIO CO. 

CS-5; F-5; D-17  363 
DELCO RADIO CORP. 

"Police" Short Wave Set  76A 
Delco Automotive Radio 184 

E 
EARL RADIO CORP. 

See Chas. Freshman, Inc. 
ELECTRICAL RESEARCH LABORA-

TORIES 
Erla model 224 screen grid 142A 
Erla model 225  142B 
Model 271 Midget  142D 

THOMAS A. EDISON, INC. 
(Also see Splitdoœf ) 
R-4, R-5 and C-4  141 
R-1, R-2 and C-2 Chassis Jr. 

and Jc; Model C-1 chassis 
SC  142 

RT-1, R-2 and C-2 Chassis Jr. 
and Cr ( 25 cycle)  143 

Models R-6 & R-7  140B 
Models R-4, R-5, D.0 140D 

ELECTRAD, INC. 
Loftin-White amplifier   63 
Type 250; and 250 Push-Pull 358E 

EMERSON RADIO & PHONOGRAPH 
CORP. 

Model F  356 

F.A.D. ANDREA, INC. 
FADA RESISTORS AND CONDEN-

SERS   76N 
Fada 10, 11, 30 and 31 - 60 

cy.; 10Z, 11Z, 30Z, 31Z - 25 
cy.; 16, 17 and 32 - 60 cycle; 
16Z and 32Z - 25 cycle 144 

Fada 18 D.C.; Fada 22 battery 146 
Fada 20 A.C. - 60 cycle; 20Z 

A.C. - 25 cycle; 25 A.C. - 60 
cycle; 25Z A.C. - 25 cycle. . 146 
25 and 25Z with M-250 and 
M-250Z Electric Units; 35 
A.C. - 60 cy; 35Z A.C. - 25 
cycle  147 

Fada 40 A.C. 60 cycle using 
P-250 Elec. Unit and 7-A 
speaker; Fada 50, 70, 71 
and 72  148 

E-420 Electric Unit; E-180 
Electric Unit; 192-A receiver, 
192-S and 192-BS Units 149 

A.C.; 75 and 77 A.C. 60 
cycle   150 

Special model 265-A and Fada 
"7" model 475-A  151 

460-A ieceiver and R-60 unit; 
R-80-A unit, 480-A or SF 
50/80A  152 

"Special" A.C. receiver 265 
(JA or CA and RP-65-UA or 
CA; 262-UA or CA and RP-
62-UA or CA; 480-B and SF 
50/80 B  153 

"ABC" 6 volt supply types 
66-0 and 62-R; "ABC" 
volt supply types 86-V and 
82-W; Type J unit; Type 
"C" unit used with "special" 
and 7 AC  154 

Fada KA-6 Chassis for models 
42, 44, 46, 47 154B 

Fada 5-tube Neutrodyne; 160 
neutrodyne  154A 

FEDERAL RADIO CORP. 
Ortho-Sonic type D; Series 
Filament type D  155 

Model K  156 
Series Filament type F; Ortho-

Sonic type H  157 
Series Filament type E; Type 
 158 

Model L  136B 
FEDERATED PURCHASER 

Melorad Cathedral Tone  365 
FREED-EISEMANN RADIO CORP. 
Model NR-6; Model NR-7; 

Model NR-9 - 9A 159 
Model 10; Model NR-11; Mod-

el NR 12  160 
Model FE-15; FE-18; NR-20; 
NR-60  161 

Models 30, 40 and 48; Models 
30N, 40N and 48N; Model 
50  162 

Model 130; Model NR-215, 
NR-400; English long and 
short wave set  163 

Model 457 Power Unit; Model 
NR8ODC  164 

Model 90S AC; Model NR-95 
AC; 470  165  

;¡• 
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Model NR-85; Model 53; Model 
800  166 

Models NR-80, NR-5  166A 
Models NR-78, NR-55A  166B 

CHAS. FRESHMAN CO., INC. 
Earl models zl and 22; Earl 

models 31 and 32  167 
QD-16S; Model N   168 
Mcdel G; Model G power pack; 

' Model G with G60-S power 
a. supply  169 
▪ Earl model 41; Freshman mod-

Ë" el M with M-60 power sup-
ply  170 

E New and improved Master-
Fn'.. niece; Equaphase; Model 
El H-9  171 
N Combination K and K-60-S; 
a QD-16S  172 
g Q-15 and Q-16; 2N and 2N-60- 
= s  178 
EI 21AC and 22AC; 3Q-15 and 

3Q-16  174 
Model 121: Model 21 D.C ; 

Earl models 33, 31 and 24 
D.C.  175 

32 and 32 AC; 31-SAC and 
32-SAC and Earl 33-SAC; 
41AC  176 

Models "0" 2N-12 . 176A 

G 
1 GAROD RADIO CO. 

Madel EA   .188D 
El GENERAL ELECTRIC CO. 
e H-31  266A en 

H-71 266B 
H-51  266D 
General Electric Models G.E  

Jr. No. S-22, G.E. Jr. No  
S-22X and S-42  266G 

Models H-31, H-51 and H-71.  266H 
GENERAL MOTORS RADIO CORP. 

Day-Fan OEM-11; OEM- 7; 
OEM-7 super selective; 5-
tube 1925 model 177 

Day-Fan Five "5044"  178 
Model 5055  358A 
Day-Fan Five Twenty Seven 

5-tube; Six - 6 tube; Seven 
7-tube  179 

Day-Fan 6-61 - 6-tube; 6B - 
6-tube; 6 Junior 6-tube; 6 
AC - 6-tube  180 

5AC - 5-tube Model 35 7-tube; 
6AC Power Set; 6 Junior AC 
Power Set; 110 Volt D.C. 
6-tube; Motor Generator 
set  131 

32 volt D.C. set 6-tube; Motor 
Generator and Filter; Power 
Supply for 5-tube AC set; 
Power Supply for 6-tube AC 
set; B and C Power Supply; 
B Power Supply for No. 
5524 and No. 5525 182 

8-tube Model 5077; 8-tube 
Model 5080; 8-AC Power 
Set  183 

General Motors Model "A" 
chassis; Delco Automotive 
Radio  184 

GILFILLAN BROS., INC. 
A.C. Model 60; A.C. Model 

100  185 
Models 105, 106, GN6  I76B 

GR-AYBAR ELECTRIC CO. 
Model 311  338 

t. 700  266A 
900  266B 
770  266D 
Graybar No. 8 Midget. . .  266G 
Graybar Models 700, 770, 900 266H 

51 GRAY & DANIELSON MFG. CO. 
Remler R-14, Infradyne 220F 
Sargent-Rayment, 1927  920F 

El A. It GREBE & CO 
R.F. Amplifier type RORN; 

"13" Regenerative Receiver; 
Short Wave type CR-18; 

Short Wave type CR-6 186 
Synchrophase type MU-1; 

Broadcast Receiver  187 
Super Synchrophase type SK-

4; Synchrophase 7-AC  188 
Synchrophase 7  189 
Super Synchrophase A.C.-SK-4 188A 
B & C Socket power type 671-
B Synchrophase type AH-1 188B 

Models SK-4-DC, AH-1 188C 
GRIGSBY-GRUNOW CO. 

Majestic Models 60-707-80; 
7BP3 Power Unit; 7BP6 
Power Unit  190 

Models 90, 91 and 92; 9P3 
Power Unit; 9P6 Power 
Unit; Model 70B chassis in 
72 Set  191 

Model 100; 90-B  192 
Model 100-B; 180 and 181 193 
7P6 and 7P3 Power Unit ( old 
wiring) 7P6 and 7P3 Power 
Unit  194 

8P6 and 8P3 Power Unit; P.U  
System in 130-A Super 
Sçreen Grid chassis 195 

Super Screen Grid chassis in 
model 130-A; in Model 230-
A  196 

Majestic "B" eliminators  25 
Majestic Models 50, 51 and 52 

Supers  192B 
GULBRANSEN COMPANY 

Model C 9-in-Line  197 
Champion Junior  196G 
Model 724; 8-Tube  19611 

H 
HAMMARLUND MFG. CO. 

HI-Q 30 A.0  61 
HI-Q 31 A.0 356 
Hammarlund-Roberts Hi-Q  356C 
Hi-Q SIX  356C 
Hi-Q Six Power Supply 356C 
Hi-Q 30, battery model 356D 
Z-4 Commander  356D 

HIGH FREQUENCY LABORA-
TORIES 

Mastertone Super- 10, 1931 
Model  356A 

Mastertone, 1929 Model, and 
Nine-in-Line  356B 

HATRY & YOUNG, Inc. 
Short-Wave 6  188D 

CHARLES HOODW1N CO- (AERO) 
Metropolitan Four, Interna-

tional All-Wave, 15-30 Watt 
Transmitter  196K 

1929-1930 Auto Radio, Aero 
S. W. Converter, Aero Lo-
Power Transmitter  196L 

Aero Seven, Aero Short Wave 
Adapters for A.C. and bat-
teries  196M 

Aero "Trio" A.C. Three, Aero-
dyne D.C. Six  196N 

/ken, 1931 Midget, Aero 1931 
Auto Radio  1960 

HORN RADIO MFG. CO. 
Model 15  458D 

HOWARD RADIO CO. 
Model SG-A  196A 
Model 8 Green Diamond 

diags.) 
Model SG-B Midget  196C 
Model SG-C  196D 

 196B 

INSULINE CORP. OF AMERICA 
A.C. Short Wave Set 340 

JACKSON BELL 
Model 62 Midget 354 

JENKINS & ADAIR, Inc. 
Microphone Mixing Panel Type 

3-B; Monitor Panel; Level 
Indicator Panel  196E 

4.13:41"i31 . , 

Type "A" Amplifying Panel; 
Type "D" amplifying panel. 196F 

JESSE FRENCH & SONS PIANO CO. 
Junior Model "G"   355 

KELLER FULLER MFG. CO., LTD. 
Radiette Model 14F  355 
Model FIFTY, Model SIXTY.  328B 

KELLOGG SWITCHBOARD AND 
SUPPLY CO. 

6 Tube Set 507 and 508; A.C. 
7-tube set inductance tuned; 
"A" chassis 510, 511, 514, 
516 - 8-tubes  198 

Power Unit K-50 for sets No  
524, 525, 527, 528; Chassis 
"B" 515 519 521 199 

523 and 526 with power unit 
No 245  200 

Wave Master; RFL 7-tube Cas-
cade  201 

Models 533, 534, 535, 536 200A 
COLIN B. KENNEDY CORP. 

Model 281; 110; 220 202 
Model 6 type 420; Model 15 

type 430 and 431 203 
7 Cornet D.C.; Type 435; Mod-

el 20 type 440; Model 521 
and 525  204 

Model 10; Model 20 205 
Kennedy Model 826B Combina-

tion  204A 
Royal 80; Models 30 and 32 204B 

KING MANUFACTURING CORP. 
Model 10K1 Neutrodyne; 25 

Neutrodyne; 71 Neutrodyne; 
30 T.R.F.; 61 T.R.F.; 62 
T.R  F  206 

Model E and 80A; Model 80; 
Model 81  207 

Model F; Model 82 and power 
pack  208 

Model J; Model H 209 
Model 97; Model 98; King 

Monarch  210 
Model G; Power pack wiring 

King, Royal, Imperial, and 
Monarch  211 

Model FF  220E 
KNAPP "A" POWER UNIT 359 
KOLSTER RADIO CORP. 

Columbia type 930; Kolster 
6K  212 

Kolster 6-tube receiver; 7-tube 
A.C. set ( Brandes)  213 

Kolster 8A-B-C; 6H; 7A and 
7B  214 

K-44; K-43  215 
K-45  216 
Brandes B10; B15; B16 217 
Tuning chassis for 7-tube sets 

used in K-21, K-23, K-24 and 
K-28; 4-tube chassis used in 
K-20, K-22, K-25 and K-27; 
Power supply and amplifier 
unit in K-24 218 

K-20, K-22, K-27 & K-37...  218A 
K-42; K-30 & K-32 218B 

LAFAYETTE—See Gulbransen 
and Wells Gardner. 

LONG RADIO CO. 
Cardinal Model 70 108D 

C. R. LEUTZ, INC. 
Trans-Oceanic; "Seven Seas" 

console  338 
LINCOLN RADIO CORP. 

Model 31  357 
Lincoln DC-8  358C 

MAJESTIC 
(See Grigsby-Gruncw Co.) 

MASTER RADIO MFG. CO., LTD. 
Master Model 424  355 
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McMILLAN RADIO CO. 
Series 900; 8-AC Power Set. . 219 

MILLS PHONOGRAPH CO. 
Mills phonograph  218C 
Phonograph diagrams with ex-

tra speakers  218D 
MONTGOMERY WARD & CO. 
5 tubes S.G. battery sets Nos. 

1522 & 1562. ( Wells Gard-
ner); 7-tube A.C. S.G. sets 
Nos. 2822, 2827, 2895, 2897. 
(U. S. Rad. & Television 
Co.)  218M 

8 tube A.C. S.G. sets Nos  
2955 & 2957. ( Wells Gard-
ner); 8 tube A.C. S.G. sets 
Nos. 3035, 3037, 3065, 3067. 
(U.S. Rad. & Television) . . 218N 

N 
NATHANIEL BALDWIN CO. 

Screen Grid Model 80 324 
NATIONAL CARBON CO., INC  

Eveready models 1, 2 and 3; 
series 50  220 

Eveready series 30, 30-C and 
40  221 

NATIONAL CO., INC. 
Models SW3, SW4  220A 
Models MB-29, MB-30  220B 
Models SW5 and Special Tele-

vision Receiver  220C 
Automobile Receiver  220D 
Models 20, 21  220E 

NATIONAL TRANSFORMER CO. 
Midget Six  358E 
Screen Grid 8  358F 

o 
OZARICA, INC. 

Models S-7, S-5, 5-A  358G 
Models 89, 90  358H 
Model 78 and Viking 92AC 358I 

PEERLESS 
(See United Reproducers Corp.) 

PFANSTEIHL PRODUCTS CO. 
Models 34 and 60 AC 230F 

PHILA. STORAGE BATTERY CO. 
PHILCO RESISTOR AND 
CONDENSER DATA   76-0 

OSCILLATOR CIRCUIT FOR 
175 OR 260 K.0  76-0 

Philco Model 40; Model 41  222 
Model 65; Model 76 223 
Models 77 & 77A; 86 & 82 224 
Model 87  225 
96 & 96-A; 296 & 296-A 226 
Models 511, 521, 512, 513, 514, 

515, 531, 551, 571; Model 95 227 
"A" & "B" Eliminators "DB" 
& "B" part of "DAB" sock-
et powers; 180 volt B and B 
part of 180V. AB; Types B-
603 & B-253; AB-663, AB-
623, AB-463, AB-423  226A 

Philco Set Model 65; "Baby 
Grand" 20 & 20A 226B 

Socket "A" supply   23 
AB-656 & AB-652   25 
Models 92, 95, 95E, 96A, 96E, 

296, 296A, 296E  226C 
Models 111 and 111A  226D 
Models 220 and 220-A 226E 
Models 211 and 211-A 226F 
Phileo Model 30  358C 
Models 56 and 46-E  226G 
Models 111 and 111-A 226H 
Models 112 and 112-A  2261 
Models 112 and 112-A Radio-

Phonograph; Models 270 and 
270-A 

Models 70 and 70-A 
Models 90 and 90-A   
Model Series 5   

 226J 
226K 
226L 
280P 

PIER-CE AIRO, INC. 
AC-24-45  352 
De WALD Model A.C. 524.. 355 
Pierce Airo DeWald D.C.-632 358C 

PILOT RADIO AND TUBE CORP. 
PE6; K-113 power amplifier; 

Pilotone Electric 6-tube; 
Super Wasp  228 

Pilot Automotive Radio; Grimes 
110-volt D.C. New Yorker; 
Twin S.G.8  229 

K-106; K-108; S.G.-105  230 
A.C. Super Wasp   73 
Pilot Midget  354 
Pilot Universal Super Wasp 358D 
Models C-153, C-154  230A 
Models S-148, S-164, C-151, 

C-162  230B 
Short-Wave Converter and 

Public Address Amplifier 230C 
Models_ S-155, C-157, S-156, 

C-158  230D 
TRF. Midget, Universal, and 
K-139 pack  230E 

Pre-Selector  358J 
PRIESS RADIO CO. 
Models R and C nine-in-line 

supers  367 

RADIO PRODUCTS LABORATORY 
9-tube model  358J 

R C A-VICTOR CO. (Victor Div.) 
Alhambra I ( 7-1; Electrola 

Cromwell, Borgia II  231 
Electrola 9-25; Electrola 9-40 232 
Electrola Hperion; A lhetobra 

II and Florenza; Radiola 25 
Catacomb for Alhambra II 
(7-2) and Florenza ( 9-1)  233 

Models 7-3, 7-30 and R-20, 
Electrola Radiola 7-26; Vic-
tor Radiola 16  234 

10-70; AP-777C; Catacomb, 
Radiola 28; 12-15; 12-25 235 

AP-952 and AP-997; Victor 
Radio% 18; AP-974-A; 951-A 
and 997-A; 12-15  236 

Victor Radiola 17 ( in model 
7-25); 9-15  237 

AP-736; AP-997C; Model 9-55 238 
Electrola Radiola 9-54; Auto-

matic Electrola 10-69; and 
power wiring  239 

R-32, R-42, RE-45, RE-75, 
10-69; 10-51  240 

AP-947 ( RPA-1A); AP-952 
and AP-997 ( RPA-5 and 
RPA-5 special); Electrola 
Radiola 9-18  241 

7-26; Radiola 9-54; Electrola 
10-70  242 

Victor Radio R-14 242A 
Victor Radio R-15 266D 
Victor Micro-Synchronous Mod-

els R-35, R-39, RE-57 266E 
Model RE-17  2661, 266J 

Radiola Division 
RCA Centralized Radio System 49 
Radiola Senior; Radiola RS; 

Radiola III; Radiola AC Am-
plifier; AR, Balanced Am-
plifier, Radiola VII  243 

Radiola V; VI; II; IV 244 
Radièla IIIA; IX; Superhetero-

dyne; Radiola Grand  245 
Radiola 16; AP-937; VIIB 246 
Radiola 20; Radiola 30 247 
67  248 
Super VIII ( AR-810), "semi 

portable" ( AR-812), 24 and 
26  249 

Radiola 25  250 
46 D.C.; 33  251 
Radiola 17; Radiola 60; Radio-

la 18  252 
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47  255 
Radiola 64; AP-951; AP-935 256 
Radiola 41; StuAing SPU; Re-

ceptor SPU; Loudspeaker 
105  257 

Radiola 67  258 
Radiola 47  259 
Radiola 50; 51  260 
41 D.C.; 51 D.0 261 
18 D.C.; 62  262 
Radiola 66  263 
30-A 25 cy; 21 & 22; 30A 
RPA Unit  264 

Brunswick RPA-4 with Pana-
trope and panel connection 
(88-tube panel); RPIA with 
Panatrope and panel conn 265 

Radiola 44 chassis; 32 RPA 
unit  266 

Radiola 44; Models 3 & 10 
(Brunswick)  267 

RCA R-80  266A 
RCA 86  266B 
Audio frequency circuits ( 86) 266C 
RCA 82  266D 
Radiola 28 A.C.; RCA Loud-

speaker 106  266F 
Radiola 48, same as Victor 15 266D 
Radiola 42  -242A 
Radiola 24 and 104 power 

speaker  242B 
RCA-Victor Radiola "Super-

ette" Model R7  266G 
Models 80, 82. 86  26611 

RADIO SERVICE OSCILLATOR 763 
REMLER RADIO CORP. 

45 KC Sunerheturodyne  340 
Cameo Model 14  354 

ROBERTSON-DAVIS CO. 
Melo-Heald 11-tube Superhe-

terodyne  357 

S 
SCOTT TRANSFORMER CO. 

All-Wave Super-Heterodyne  196P 
SEARS. ROEBUCK & CO. 

Silvertone Models F, G, H, J, 
same as King .... 207, 208, 209 

Silvertone F. FF, G, H. J 200B 
SILVER-MARSHALL, INC. 

Models 30 ( chassis), 60 Low-
boy, 95 Highway and 75 Con-
cert Grand  268 

720 A.C.   59 
S.M. 690 Public Address Sys-
tem  340 

33-A power supply ( 25 & 60 
cy.); 1929 9-tube S.G. sup-
erheterodyne  268A 

Model 34-A; Model 35-A ...  268B 
Silver Marshall Super with 

Model 36A Chassis and 32A 
Power Pack  268C 

722 Band Selector 7; SM-712 
Tunerr; 724 A.C. Receiver  268D 

Model 714 Superheterodyne; 
Models 37 38 and 39 268E 

Models 30-11, 630  268G 
SONORA PHONOGRAPH CO., INC. 

Model 2RP-25  269 
3R and 4R  270 
3 RP  271 
5R  272 
7P  273 
B-31 ( 25 cycle); Phonograph 

automatic stop  274 
Models E-AC, A-36  26811 

SPARKS-WITHINGTON CO. 
Sparton Model 39; 89A  275 
49; 9-30  276 
931 and 301 D.0 277 
6-26; 6-16; A.C. 62-63 & A.C. 
7  278 

A.C.-89; DeLuxe 109  279 
Sparks Ensemble  280 
5-26, 5-15; Model 110  281 

33 D.C.  253 Sparton 931 A.C.  280B 
28 ( battery operated); loud- Equasonne Model 589  280C 

speaker 104 RPA unit 254 Sparton Model 301 A.C.....280D 
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TELEPHONE MAINTENANCE CO. 
Telmaco P-1  358 

TEMPLE CORPORATION 
8-60, 8-80, 8-90  301 
8-61, 8-81, 8-91  302 

TRANSFORMER CORP. OF AMER-
ICA 

Clarion AC-63, AC-66, 25, 51-
26, 53 - 26, 56 328 

Clarion Jr. Model 60 355 
Clarion Series 90, Models AC-

90, AC-91 AC-91A, 25-90 
and 25-91  328A 

TRAV-LER MFG. CO. 
Model 6 & 7; DC & AC power 
packs  332 

UNITED AIR CLEANER CO. 
Sentinel 660 9-tube; Sentinel 

666-C 9-tube chassis for 
phonograph combination  346 

Model 444 and 440 7-tube 
S.G.  348 

Sentinel 104, for models 11, 12, 
15 and 16  346A 

Sentinel 8 and 9; 31-33 and 
power pack  346B 

Model 50  324A 
U. S. RADIO & TELEVISION CO. 

(See Montgomery Ward & Co.) 
Model 80; Apex 48 - 60 cycle, 
48A 25 cycle  805 

Apex 41 - 60 cycle, 43 - 26 cy-
cle; 42 - 60 cycle, 44 - 25 cy-
cle  306 

Apex 46 & 4'7 - 60 cycle, 46A 
& 47A, 25 cycle; Model 80 
Automotive  307 

Model 36   9611 
UNITED REPRODUCERS CORP. 

(Peerless) Courier "65" chas-
sis; Series K-70  808 

Series 20 Electrostatic ( Ky-
lectron)  304 

WEBSTER ELECTRIC CO. 
2-Stage PO. Amplifier, Code 

6005; 6025-JD Amplifier. 350A 
3-Stage PO. Amplifier; ton-
JE & B-37-50 Amplifier. . 350B 

WELLS GARDNER CO. 
(See Montgomery Ward & Co.) 
Wells Gardner Co. Nine-in-Line 
same as Gulbransen - see 
page  191 

WESTINGHOUSE ELECTRIC & 
MFG. CO. 

WR5  266A 
WR7  266E 
WR6  266D 
Westinghouse No. WE-10  266G 
Westinghouse models WR-8 & 
WR-8R  266H 

WEXTARK RADIO STORES 
Knight Model q /9  324B 

WILLARD STORAGE BATTERY CO. 
"B" power units No. 3095; 

4095; 3310 & 4310; "A" 
power units No. 3280; 3262; 
3290 & 3390  304A 

"A-B" units No. 3301; 6301; 
4301  304B 

WURL1TZER 
(See All American Mohawk Corp.) 

ZENITH RADIO CORP. 

11E & 14E; 11-12-14 308 
17-series filament; 4E; ZE10 
power supply; ZE5 power 
supply for model 17 309 

33X & 362X 6-tube electric; 
34P & 342P 6-tube electric 310 

Model 27; 31 & 32  311 
ZE 4 "B" power supply; ZE3 
"A" power supply; models 
33-34-35; 35A-342-352-
352A-362  312 

35P-35AP-352P-352AP; 37A 313 
ZE14 power supply; ZEll pow-

er supply; ZE13 power sup-
ply; ZE15 power supply 314 

39-39A-392-392A; 40A  315 
35PX-35APX-352PX-352APX-

37A; 333-353A 6-tube D.C. 
set  316 

ZE17 power supply; ZE18 
power supply; Models 60, 61, 
62, 602, 612 & 622 without 
loop; 64, 67, 642 & 672 with 
loop  317 

15 & 16; 15E, l5EP, 16E, 
16EP; 42 & 422 318 

ZE16 power supply; ZE12 
power supply; Models 41 & 
412  319 

Models 52 & 53; 64 320 
Model 70 (71, 72, 73 & 77 - 

60 cycle; 712, 722, 732 & 
772 - 25 cycle)  321 

Model 80  320A 
Model 80 Power Supply 320B 

MISCELLANEOUS C;RCUITS 
Aerodyne Six  344 
Ambassador Four  344 
Magnavox TRF-5 and TRF-50 344 
Continental Wireless and Sup-

ply Co. "Voice of the Road" 
Automotive  344 

Magnaformer 9-8 Superhetero-
dyne  352 

Blair TRF 6-tube receiver 342 
St. James Superheterodyne 336 
Madison Moore Superhetero-
dyne  336 

Victoreen Superheterodyne  336 
Gored Neutrodyne  358 
Grimes 4-DL Inverse Duplex.  358 
Zaney-Gill Receiver  358A 
Mission Bell and Royale 368A 

MAJESTIC 
(See Grigsby-Grunow Co.) 

Model 90, phonograph jack 
connections and voltage ta-
ble   1961 

Interference Suggestions  196J 
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Trade Name Index 

Aero—Chas. Hoodwin Co. 
Acme—Acme Electric Co. 
Airline—Montgomery, Ward & Co. 
Amertran—American Transformer Co. 
Amrad—Amrad Corp. 
Apex—United States Radio & Televi-

sion Co. 
Arcadia—Wells Gardner Co. 
Argus—Argus Radio Corp. 
Atchison—Atchison Radio Mfg. Co. 
Atwater Kent—Atwater Kent Mfg. Co 
Audiola—Audiola Radio Co. 
Aztec—Stein, Fred W. 
Baldwin—Nathaniel Baldwin Co. 
Balkite—National Transformer Mfg. 

Co. 
(Balkite Sales Division) 

Bosch—American Bosch Magneto Corp. 
Brandes—Kolster Radio Corp. 
Bremer Tully—Bremer Tully Mfg. Co. 

(Now Brunswick Radio Co.) 
Browning Drake—Browning Drake 

Corp. 
Brunswick—Brunswick Balke 

Collender Co. 
(Brunswick Radio Co.) 

Buckingham—Buckingham Radio Co. 
Bush & Lane—Bush & Lane Piano Co. 
Capehart Orchestrope—Capehart Corp. 

Webster Elec. Co. 
Cardinal—Long Radio Co. 
Cardon-Sparks— Cardon-Sparks Phono-

craft Corp. 
Carteret—Carteret Radio Lab. 
Clarion—Transformer Corp. of 

America 
Cleartone—Cleartone Radio Corp. 

Div. of Cincinnati Time Recorder 
Colonial—Colonial Radio Corp. 
Columbia—Columbia Phonograph Co. 

(Columbia Radio Co.) 
Counterphase—Bremer Tully Mfg. Co. 
Courier —United Reproducers Corp. 

(Now Gray Electric Co.) 
Crosley—Crosley Radio Co. 
Daven—Daven Radio Co. 
Day Fan—General Motors Radio Corp 
DeForest--DeForest Radio Co. 
Delco—Delco Radio Corp. 
Earl—Freed Radio Corp. 
Edison—Edison, Thomas, A., Inc 
Electrad—Electrad, Inc. 
Emerson—Emerson Radio & Phono-

graph Corp. 

Erla—Electrical Research Laboratories 
Eveready—National Carbon Co. 
Fada— Andrea, F. A. D., Inc. 
Federal—Federal Radio Corp. 
Fin-All—Find-All Radio Co. 
Freed Eisemann—Freed Radio Co. 
Freshman—Freed Radio Co. 
Garod:—Garod Radio Co. 
General Motors—General Motors 

Radio Corp. 
Gilbert—Gilbert, R. W. 
Gilfillan—Gilfillan Bros., Inc. 
Graybar—Graybar Electric Co. 
Grebe—Grebe Radio Co., A. H. 
Gulbransen—Gulbransen Co. 
Hammarlund—Hammarlund Mfg. Co. 
HFL—High Frequency Laboratories 
Howard—Howard Radio Co. 
Hyatt—Hyatt Electrical Corp. 
H-Y—Hatry and Young, Inc. 
ICA—Insuline Corp. of America. 
Jackson Bell—Jackson Research Lab. 
Jesse French—Jesse French & Sons 

Piano Co. 
Kellogg—Kellogg Swbd. & Supply Co. 
Kemper—Kemper Radio Corp., Ltd. 
Kennedy—Kennedy Corp., Colin B. 
King—King Mfg. Corp. 
Knight—Wextark Radio Stores, Inc. 
Kolster—Kolster Radio Corp. 
Kylectron—United Reproducers Corp. 

(Now Gray Electric Co.) 
Leutz—Leutz, Inc., C. R. 
Lincoln—Lincoln Radio Corp. 
Loftin White—( See Electrad) 
Lyric—All American Mohawk Corp. 
Majestic—Grigsby Grunow Co. 
Marti—Marti Radio Corp. 
Master—Master Radio Mfg. Co., Ltd. 
McMillan—McMillan Radio Co. 
Melo Head—Robertson Davis Co. 
Melorad Cathedral—Federated Pur-

chasers. 
Minera— Minerva Radio Co. 
National—National Co., Inc. 
National—National Transformer Mfg. 

Co. 
igator—A. C. Dayton Co. 

Orpheus—Roth-Downs Mfg. Co. 
Ozarka—Ozarka, Inc. 
Patterson—Patterson Radio Corp. 
Peerless—United Reproducers Corp. 

(Now Gray Electric Co.) 
Pfansteihi—Pfansteihl Products Co. 

481111111=111=111111=1* 
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Philco—Philadelphia Storage Battery 
Co. 

Pierce Airo—Pierce Airo, Inc. 
Pilot—Pilot Radio & Tube Corp, 
Pioneer—Pioneer Radio Corp. 
Priess--Priess Radio CO. 
Premier—Premier Electric Co. 
Radiette—Keller Fuller Mfg. Co., Ltd. 
Radiola—R. C. A. Victor Co. 
Radiotrope—U. S. Radio & Television 

Co. 
Ranger—Brown & Manhart 
Republic—Republic Radio Co. 
RéL—Radio Products Laboratory 
Remler—Gray & Danielson Mfg. Co. 
Scott—Scott Transformer Co. 
Sentinel—United Air Cleaner Co. 
Seven-Seas—Levitz, Inc., C. R. 
Silver—Silver Marshall, Inc. 
Silvertone—Sears, Roebuck & Co. 
Simplex—Simplex Radio Co. 
Sonora—Sonora Phonograph Co., Inc. 
Sparton—Sparks Withington Co. 
Splitdorf—Edison, Thomas A., Inc. 
Star Raider—Continental Radio Co. 
Steinite—Steinite Radio Co. 
Sterling—Sterling Mfg. Co. 
Sewart Warner—Stewart Warner 

Corp. 
Story & Clark—Story & Clark Radio 

Corp. 
Stromberg-Carlson — Stromberg-Carl-

son Tele. Mfg. Co. 
Telmaco—Telephone Maintenance Co. 
Temple—Temple Corp. 
Tom Thumb—Automatic Radio & 

Mfg. Co. 
Transitone—Automobile Radio Corp. 
Trav-Ler—Trav-Ler Mfg. Co. 
U. S. Radio—U. S. Radio & Television 

Corp. 
Vagabond— Vaga Radio Corp. 
Viking—Ozarka, Inc. 
Victor—R. C. A. Victor Co. 
Victoreen—Victoreen Radio Co. 
Webster—Webster Electric Co. 
Westinghouse—Westinghouse Elec. & 

Mfg. Co. 
Willard—Willard Storage Battery Co. 
Work-Rite—Work-Rite Radio Corp. 
Wurlitzer—(See All American Mo-

hawk Corp.) 
Zenith—Zenith Radio Corp. 
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Potter Condenser Service 

Replacement By-Pass and Filter Blocks 

For All Receivers 
Unequalled Hi-Speed Shipment of 

Standard Condenser Units 

Potter Condenser service provides immedtaze shipment 

of condenser units for standard sets. 

Use the Potter Wall Chart of Replacement Condensers 
when you need by-pass or filter condensers. Just look up 
the make and model, and order by number the unit you 

want. 

Replace defective units with Potter Condensers, made to 
the set manufacturer's specifications. There's more profit 

and you can depend on the quality. 

Potter Rug Aerial 

The convenient and sensitive 

aenal for all sets. Makes the out-
side antenna unnecessary. No in-
stallaticin; just connect to receiver. 

The Potter Co. 
Sales Offices 

443 So. San Pedro St., 
Los Angeles, Calif. 

9(15 Mission St., 
San Francisco, Calif. 

1641 Stout St., 
Denver, Colo 

549 W. \Vashington Blvd., 
Chicago, Ill. 

1202 Maryland Ave., 
Baltimore, Md. 

261 Franklin St., 
Boston, Mass. 

Special Units Duplicated 48 Hours 

After Receipt of Order 

Any condenser unit can be duplicated in less than 48 

hours. Send the old block in and get back from Potter 

an exact duplicate. Our container plant makes special 

cases for any job. 

If it's a condenser you need, Potter has it or will make 

it to your exact specifications on short notice. 

Order from your jobber, any Potter sales office, or from 

the factory in North Chicago, Ill. 

Send For This Free Chart 

 I Potter Condenser 
JP I Replacement Chart 

11» Putter On North adraes. [IL 
• • 1.••••NI/ • ;,' N , t• 

a ee 

If ei is An 

A National Organization 

POTTER Nos. 103-300 

eliminator stops interfer-

ence from entering set 

through the p( wer supply. 

Immol 

atie 

lom, Om I 

ii 
Cartridge 

Units 

POTTER 
Not 

SEALIN6 
WAX  

No. 1 

Wax 

Potter cartridge condenser units 

and No. 1 wax should be carried 
by every serviceman. Invaluah .e 
for quick repairs. 

North Chicago, Ill. 
Sales Offices 

202 Baker Bldg., 
Minneapolis, Minn. 

191 Starin Ave., 
Buffalo, N. Y. 

710 Union Central Bldg., 
Cincinnati, Ohio. 

1400 W. 25th St., 
Cleveland, Ohio. 

305 Seventh Ave., 
Pittsburgh, Pa. 

1913 Pacific Ave., 
Dallas, Texas 

276 Smith St., 
Winnipeg, Manitoba, Can. 

At Your Servicr 
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INTRODUCTION 

P HIS bock has been compiled in an attempt to give the radio Service Man ae complete 

and concise a 'compendium of praotionl data and instruotion concerning radio 
e installation, maintenance and repair as - mild be seleetel from the hosts of meter-

Lai already written on trie subject. It is evieent that a book of this type, to be 

Fentirely complete, would oover virtually all phases uf radie and inolude complete die-

L grams and speoifications of every radio set that has ever been built -- an enormous 

¡- undertaking which would give the book a stupendous size. While such a volume would be [of value for reference, it would be too clumsy to be handled by the busy radio Service 

an who wants praotioal information, nuggestions, and data in few words at his finger 

tips, with diagrams and specifications of the more popular types of sets in active 

service that daily require his attention. Therefore, only the salient features of radio 
servicing are given, 3nd information on the servieing of battery sets, which are daily 

bet:laming obsolete, is covered moro in general than in detail. In all instances where 

possible, specifications are given in connection with the diagrams, which were obteined 

:through the kind assistance of the various manufacturers. More up-tc-iate information 

on later sets can be supplied from time to time as the material becomes available, for 
'which purpose the loose-leaf form of this book has been adopted. In connection with 

- RADIO-CRAFT Magazine (which supplies the latest important news on the subject in proper 
page size to fit in this bed() the book can be kept alive and up-to-date and be of 

inestimable value to the active Service Man. 

I No attempt is made to delve into the theory of radio, since this is not within 

fthe acopo of s book of this type. There are many technical books covering the theory 

-and practice of radio, from which the would-be Service Men can get a good elementary 

-grounding on the subject. Therefore, it is here assumed that the reader has un adequate 

-technical knowledge of the subject, although teohnicalities are avoided as much as 
:possible and simple language is used throughout, covering mainly the practical rather 

:than the theoretical aspect of the subject. For, after all, the Service Man is practio-
-al. Be must go out in the field, diagnose the troubles in radio sets from the symptoms, 

- and in a few minutes' time correct the defects. A man of theoretical knowledge only is 

at sea when up against a set, apparently in perfect order, but which does not work; and 
all his theory is of no avail without some background of practice. All the books in the 

-world cannot give as much knowledge in this line or work as can be obtained by install-

-ling, servicing, and repairing a hundred sets of different types. Highly-trained engin-. 
-eers have been known to labor for hours on a set thet would not work, only to find out 

[later that the antenna was disconnected; s condition which would be instantly notioed 

E by a leas-technical but practically-trained Service Man. He who can give the quickest 

1-and beet service wiii have the greatest number of satisfied customers and will build up 
'the greatest reputetion and monetary inocme. He who bluffe his way through and make 

[ 
only temporary repairs in hopes of obtaieing future work on the same sets, will soon 

find that his best auetamers have left him. A thorough knowledge of the work, backed 

by e few months , practice, together with a data book of this type containing informa-
tion one cannot reliably oarry in his head, should be the foundation of a successful 

servicing business, provided it is conducted in an honest manner. We hope that the read-

Fero will find this book as valuable ae we are trying to make it. 

Aside from him thoretionl and practical knowledge of radio, the Service Man, like 

a practicing doctor, should be somewhat of a psychologist. Net that h:u psychology will i. 
have any effect upon the eubjeet on which he is working, as in tie ease cf the doctor, 

Pout he will (acme in ,.ontr.ct with all kinds cf people, the vast army of radio set awnere,E 
[scum of whom will look upon him with suspicion and presume that they are being swindled,H 

[no matter how fairly he treats them. He will be called upon to explain in detail every-

[- thing connected with the work, and muet not only repair the set, but give the highly-
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9 A Complete Line of 
• Service Equipment 

Pelee", 5dili Test Cti,Illenor erniplete PTV 
tatit•. hat,, rle« sin.1 ',Neil nu, or 

Lit l`r1.-e $97 o, 
72 7, Net Iriez 

raitrr., z.e0 rt,I 11-.111star Duly.* 
rester 
last Pries . 
Net Pelee 

Pattern 559 Ilutnut Melt r ,, IY 

I. Yet Price 112 00 
Net Petcle 

682.00 

JPWELL PATTERN 199 SEA 
AN a. ZER 

61.50 

ii 23 

JEWELL PA7TERN 409 SET 
ANALYZER 

Radio Service Oscillator 
Radio frequency circuits, whether in a tuned radio frequency or 

super-heterodyne receiver, must be accurately adjusted to obtain the 
greatest sensitivity and selectivity. To make these adjustments accu-
rately and quickly, a test oscillator of special design is required. No 
makeshift. cheaply built oscillator can be used for checking modern 
high gain'receivers. 

The Jewell Pattern 560 Portable Test Oscillator is designed and 
built to meet the needs of radio servicemen. Simplicity of operation. 
hair- line accuracy, and assured reliability are the cardinal features of 
this portable ': est oscillator. Each feature has been achieved by incor-
porating constructional details which have proved absolutely necessary. 

FEATURES OF THE JEWELL RADIO 

SERVICE OSCILLATOR 

Sell•Containsd Batteries 
Leak' Proof Interlock Shielding 
Broadcast and Intermediate Bands 
New .30 Type Tub,. 
Output Meter 
Easy to Operate 

JEWELL SET ANALYZERS 

Unequalled for ease of operation and coin-
pletenrsei if the test» that may be made 
Dependable operation is assured by sturdy con -
st roc hum Pattern 199 compact light weight. 
and low priced Pattern 400. the •perdirst set 
analyzer ever built simultaneous readings of 
plate. filament, and grid voltage. and plate 

rrer All Jewell analyzer.. are backed lis-
the compreliensive Jewell Test Data Service 

JEWELL TUBE CHECKERS 

Pattern 2 In. porta'ile. A C operated, no al-
rotating for dynamo tube condition Pattern 
209, counter type, Icw price. compact. eues In 
operate A single bu ton give. desired reading 

JEWELL TEST PANELS 

Complete repair ship equipment. Speed every 
service rob. Pattern 57R, stniultanerius reading 

plate, grid and filament voltages, and plate 
torrent Direct rmistigs reNi.tance and 
capacity. Pattern 579, seven meter, tee panel 
with remote control box The finest and most 
complete test panel ever built Greatly increases 
the capacity of any service department. 

JEWELL PATTERN 209 TUBE 
CHECKER 

JEWELL PATTERN 578 TEST 
PANEL 

BUY SERVICE EQUIPMENT ON THE JEWELL TIME PAYMENT PLAN 

Jewell radio •ervice equipment pays for itself when equipped, results in real dollars of profit The service-
purchased under the levrell 1.nie Payment Plan. More man who is looking for a future in radio will be quick 
accurate work, greater number of robs per day flor the to take advantage of this liberal plan. 
increased prestige of o radio organizat ion when Jewell 

JEWELL ELECTRICAL INSTRUMENT CO. 
1642-V Walnut Street. Chicago. Ill. 

31 YEARS MAKING GOOD INSTRUMENTS 

III 
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TRADE NAME INDEX 
Acme - Acme Electric Co. 
A irline—Montgomery, Ward & 
Amertran— American Transformer Co. 
Amrad—Amrad Corp. 
Apex— United States Radio di Televis-

ion Co. 
Arcadia—Wells Gardner Co. 
Argus—Argus Radio Corp. 
Atchison— Atchison Radio Mfg. Co. 
Atwater Kent—Atwater Kent Mfg. Co. 
Audiola- - Audiola Radio Co. 
Aztec-- Stein. Fred W. 
italdii in - Nathaniel Baldwin Co. 
Balk National Transformer Mfg. 

(I3alkite Sales Division) 
Bosch—American Bosch Magneto Corp. 
Brandes- Kolster Radio ( 7orp. 
Bremer Tully — Bruiner Tully Mfg. Co. 

(Now Brunswick Radio Co.) 
Browning Drake--Browning Drake 

Corp. 
Brunswick-- Brunswick Balke Collender 

Co. 
(Brunswick Radio Co.) 

Buckingham—Buckingham Radio Co. 
Bush & Lane—Bush & Lane Piano Co 
Capehart Orchestrope—Capehart Corp 

Webster Elec. Co. 
Cardinal--Long Radio Co. 
Cardon-Sparks —Cardon-Sparks Phono-

craft Corp. 
Carteret—Carteret Radio Lab. 
Clarion—Transformer Corp. of Amer-

ica. 
Cleartone--Cleartone Radio C, p. Div. 

of Cincinnati Time Recorder. 
Colonial—Colonial Radio- Corp. 
Columbia—Columbia Phonograph Co. 

(Columbia Radio Co.) 
Counterphase—Bremer Tully Mfg. Co. 
Courier—United Reproducers Corp. 

(Now Gray Electric Co.) 
Crosley—Crosley Radio Co. 
Day Fan—General Motors Radio Corp. 
DeForest—DeForest Radio Co. 
Delco--Delco Radio Corp. 
Earl— Freed Radio Corp. 
Edison--- Edison, Thomas A., Inc. 
Electrad—Electrad. Inc. 
Emerson - Emerson Radio & Phono-

graph Corp. 
Erla—Electrical Research Labmatories. 
Eveready - - National Carbon Co. 
Fada— Andrea, F. A. D., Inc. 
Federal— Federal Radio Corp. 
Fin- All- - Find-All Radio Co. 
Freed Eisemann—Freed Radio Co. 
Freshman—Freed Radio Co. 
General Motors—General Motors Radio 

Corp. 
Gilbert—Gilbert, R. W. 
Gilfillan—Gilfillan Bros. Inc. 
G ray ha r—G raybar Electric Co. 
Giebe—Grebe Radio Co., A. H. 
Gulbransen—Gulbransen Co. 
Hammarlund—Hammarlund Mfg. Co. 
Howard—Howard Radio Co. 
Hyatt—Hyatt Electrical Corp. 
ICA—Insuline Corp. of America. 
Jackson Bell—Jackson Research Lab. 
Jesse French—Jesse French & Sons 

Piano Co. 
Kellogg—Kellogg Swbd. & Supply Co. 
Kemper—Kemper Radio Corp., Ltd. 

Kennedy—Kennedy Corp., (7olin B. 
King— King Mfg. Corp. 
Kolster—Kokter Radio Corp. 
Kylectron- ---U muted Reproducers Corp. 

(Now Gray Electric Co.) 
Leutz- - Leutz. Inc., C. It. 
Lincoln -- Lincoln Radio Corp. 
Loftin White--( See Electrad) 
Lyric— All American Mohawk Corp. 
Majestic Grigsby Grunow Co. 
Marti— Marti Radio Corp. 
Master- Master Radio Mfg. Co. Ltd. 
McMillan --- NIcM Ulan Radio Co. 
Melo Heald -- Robertson Davis Co. 
Melorad Cathedral-- Federated Pur-

chasers. 
Minera— Minerva Radio Co. 
National--National Transformer Mfg. 

Co. 
Navigator—A. C. Dayton Co. 
Orpheus—Roth- Downs Mfg. Co. 
Patterson—Patterson Radio Corp. 
Peerless— United Reproducers Corp. 

( Now t; ray Electric Co.) 
Philco—Philadelphia Storage Battery 

Co. 
Pierce Ai ro — Pierce Aim, Inc. 
Pilot— Pilot Radio & Tube Corp. 
Pioneer • Pioneer Radio Corp. 
Priess—Pries Radio ( 70. 
Premier—Preinier Eiectric Co. 
Radiette—Keller Fuller Mfg. Co. Ltd. 
Radiola- - R. C. A. Victor Co. 
Radiotrope—U. S. Radio & Television 

Co. 
Ranger--Brown & Manhart 
Republic—Republic Radio ( 7o. 
Sentinel—United Air Cleaner Co. 
Seven-Seas—Levitz, Inc., C. R. 
Silver—Silver Marshall, Inc. 
Silvertone—Sears, Roebuck & Co. 
Simplex—Simplex Radio Co. 
Sonora--Sonora Phonograph Co. Inc. 
Sparton—Sparks Withington Co. 
Splitdorf—Edison, Thomas A., Inc. 
Star Raider—Continental Radio Co. 
Steinite--Steinite Radio Co. 
Sterling— Sterling Mfg. Co. 
Stewart Warner—Stewart Warner 

Corp. 
Story & Clark—Story Clark Radio 

Corp. 
Stromberg Carlson—Stromberg Carl-

son Tele. Mfg. Co. 
Telmaco—Telephone Maintenance Co. 
Temple—Temple Corp. 
Tom Thumb—Automatic Radio & Mfg. 

Co. 
Transitone—Automobile Radio Corp. 
Trav-Ler—Trav-Ler Mfg. Co. 
U. S. Radio—U. S. Radio & Television 

Corp. 
Vagabond— Vaga Radio Corp. 
Victor—R. C. A. Victor Co. 
Victoreen—Victoreen Radio Co. 
Webster—Webster Electric Co. 
Westinghouse--Westinghouse Elec. & 

Mfg. Co. 
Willard—Willard Storage Battery Co. 
Work-Rite—Work-Rite Radio Corp. 
Wurlitzer—(.ce All American Mo-

hawk ( orp.) 
Zenith--Zenith Radio Corp. 
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A "POLICE" SHORT-WAVE SET FOR AUTOMOTIVE USE 

WOW« 

Caen! 

• 

Above the srhernahr eireuit of the 
Delco - Police.' d'art ware receiver 
showing battery and speaker sonnet 
lions. It will be observed that a 
screen-yrid tube is used as a rear'. 
crative detector: the variable con• 
deniers shown here are set with a 

screwdriver and locked ( their shaft , 
are seen protruding through the 
chassis sot the view at the left). 

. R2. I men.: R.1, 250.000 ohms: R7, 

- 500.000; K9, 1(1.000; R12. 2 mro.: 
• R14, 5 meg ; R15, 400 ohms. 

vAR 
RES 
“fa 

• , "..- • 
:•  6,;e.-% es zi„ 
1,1 0.74i t .6 

The circuit, which is shown herewith, in-
corporates three '24 screen-grid tubes, which 

are connected in series to the car's storage 
battery; a first audio stage, with a '12A 
tube, resistance-coupled between detector 
and a pentode; and the latter, which-serves 

as the output stage. This tube, which fol-
lows the description given in May RADIO-
CitArr ( page 578) is here first used for the 
first time in a commercial receiver in Amer-
ica. With a filament voltage of 5, and con-
sumption of IA- ampere current, it has an 

amplification factor of 70, and a rating of 

500 milliwatts undistorted output, on 135-

volt plate supply. It is a product of the 
Arcturus Radio Tube Co. 
The niinimum operating conditions, which 

permit a considerable reduction of battery 
voltages, are givcii as follows (a special 
na It ter being used): 

F P CG SG PC GT 
1 R.F   2.0 100 1.1 55 2.0 2.8 
2 R.F. ...... 1.9 100 1.1 53 2.0 2.7 

Det.   1.9 18 0.0 22.5 0.23 0.24 
1 A.F. 4.0 80 0.1 .... 0.13 0.5 
2 A.F.   4.0 135 9.0 135 7.5 6.0 
(F, filament voltage; P. plate voltage; CC. 
control-grid voltage; SG, screen-grid volt-
age; PC, normal plate current in analyzer; 
GT, grid test reading.) 

LINE VOLTAGE CONTROLS 
The Service Man will encounter a wide variety of line-voltages in diff-

erent localities -- ranpinF anywhere between 105 and 130 volts. Under such conditions 
it is logical to expect erratic operation of the various sets. To avoid such troubles 
various forms of line-voltare regulators have been produced. An automatic voltage 

regulator requires a certain amount of current for its operation, and for this religion 
many sets are designed to operate on a lower than line-voltage. The difference 

between this voltaee and the line voltare is used up by the reeulntor. Directions 
for installing the AMPERITE line -voltaire rerulator are riven below. To makp the in-
stallation, first disconnect the set power cord from the house lighting line outlet. 
If the set chassis is provided with a voltare control switch or variable voltage 

fuse, place on the " low" voltaee position. When installed the voltare supplied to the 
set will remain practically constant and reliable operation is assured. 

Method of Installing 

To install the new AMPERITE line 
voltage control cut one lead of the 
power supply line or cable at any 
place between the set and the house 
socket plug. 

,1.'•11)Erl I E Line Voltage Control 

Connect these two cut ends to the 
ter ininuls of so AMPERITE socket 
na shown by lines "A ar 13" or 
to. any standsrd U X tube socket. 
If a tube socket is used. make con-
nections tu either two opposite 
terminals. 

Mount the socket at any convenien 
place inside the cabinet. Insert the 
proper AMPERITE Line Voltage 
Control tube and the receiver is 
ready for operation. 
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TUBE TESTING CIRCUIT 

(Courtaey Kellogg Swd. k Supply Co.) 

For the convenience of the service man who has 
no elaborate tube tester, a circuit is furnished on 
this page using equipment which every service man 
should have. A tester of this type will facilitate tube 
tests and may often save time in correcting trouble 
caused by defective or worn out tubes. 

With this equipment resistors and capacitors may. 
be tested. lhsistances may be calculated from the 

RHEO5TAT MAY 
BE INSERTED HERE 
TO REC.ULATE 
FILAtirrit VOLTAGE 

K-27 TUBES 

K-24 TUBES 

Fil. 

A.C. Volts 
K-24 2.5 

JI 

E E 
Ohms Law formula I or E = IR or R = — 

R 

wherein I =-- current in amperes, E =------ voltage, R = 
resistance in ohms. 

All measurements of D.C. voltages as indicated 
on charts, are to be made with a high resistance 
meter, 800 to 1000 ohms per volt. Lower resistance 
meters will not indicate as accurately and allowance 
should be made for slightly lower readings than 
specified in the tables. 

TUBE TEST CKT 
& 277 TYPE TUSES 

A C 
0 .3 

H 

••••0 p -7K.0--

0-2 

IN 5CRT ONLY 

ONE TUBE 

00 NOT USE 
ISOTH SOCKETS 
AT SAME TIME 

K-24 

9a 

0-10 
FOR K-27 

0-Z00 

FOR K-24 e0Y 75 
TO AN OFP 
POSITION YIMEN 
NOT %N USE 

Amplification Constant 

Plate Impedance 

Mutual Conductance 

CONNECTOR 
role scREEN IO 

200 OHM 
(I-.00TENTIOMETER 

eSWITCH 

dk 21 V 

Difference of Plate Voltage Necessary for Constant Current 
or Mu = 

Difference of Grid Voltage 

Difference of Plate Voltage 
or R p =   

Difference of Plate Current 

Difference of Plate Current 
or Gm 

Difference of Grid Voltage 

{ With 41/. Volts on Grid and 90 Volts on Plate Note Plate Current 
With 0 Volts on Grid and 90 Volts on Plate Note Plate Current 

1 With 41,4 Volts on Grid and 90 Volts on Plate- Note Plate Current 
RP I With 41/-2. Volts on Grid and 75 Volts on Plate-- Note Plate Current 

Mu With 41,4 Volts on Grid and 90 Volts on Plate—Note Plate Current--Change Grid to 3 

Vohs- -Change I'late Voltage until Plate Current Is Same as Noted Above—Note Hate Voltage 

{ With 1Y! Volts on Grid —75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current 
‘"r" ) With 0 Volts on Grid -75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current 

Li { With 11/2 Volts on Grid 75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current 
"P I With 11/2  Volts on Grid— 75 Volts on Screen Grid and 150 Volts on Plate—Note Plate Current 

Fil. 

A.C. Amp. 
134 

Grid 
Volts 
11/2  

K-27 2.5 11/1 41/2  

CHARACTERISTICS OF KELLOGG A.C. TUBES 

Plate 
Volts 
180 

90 

Plate 
Current 

Min. 
2. M.A. 

Gm 

800 to 
1600 

800 to 
1200 

Rp Mu 

400,000 W 
to 1 Meg. 75 Volts on Screen Grid 

8 to 10 
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AIRLINE "8"-MODEL A.E..ii ARCO- MODEL A 
BOSCH-MODEL 48 BREMER TULLY-MODEL 81 

Grid Grid 
Grid Grid Type Tube "A" "B" "C' Screen Screen Cath. Nor'l Ten Type Tube -A" "B" "C" Screen Screen Cath. Nor'l Test 

Type lobe "A" "B" "C' Scree» S. .,,'n Cads. Noel Ten Type Tube "A" "B" "C' Semen Sc... Cads. Nor'l Ten Tube Pontion Vt,. Vi.. Vie. Vol. Current Vt. MA. MA. Tube Position Vt.. Vt, Vt. Vts, Ciesent Vu. MA. MA. 
Tot,. Petition Vts, Vts, Vu. Ves. Current Vts, MA, MA. 

Tube Pontion Vt., Ves. Vt.,. Vts. Grunt Vts. MA. MA. 24 1 R F. 2 4 171 2 1 70 i 3 30 go 27 I R I- 2 4 161) Ill 12 1 37 7 1 
'27 IR F 221 100 6.0 60 3.5 71 
'27 2 R F 2.21 Ion q.o 6 0 . '27 IR F 245 146 94 29 66 11 21 2 R F 21 171 21 70 .5 1 30 6.0 ' 27 2 R F 21 162 12 5 12.1 3.1 7.2 
•17 3 R F. 2.21 100 60 6 0 '27 2 R F 241 146 94 29 66 11 '24 IRE 24 171 21 70 .5 3 3(3 go 27 ' Kr : 4 162 11 13 38 72 

'27 3 R F 241 146 94 29 66 11 '27 Uri 2 4 45 1.8 4 
41 2.4 4.3 '27 Det 2 4 2so 27 2 0 =7 1 A t 2 1 157 7 12 6 7 8. , 

5.2 3 0 4.3 ' 27 Det 241 11 2 . 40 32 4 4, 111 F 1 2 4 210 41 10 50 
'27 1 A.F 21 140 9 29 1 62 . ' PP 1 2 1 7" 77 3u lu .4, j2 A I. / 2' : 1‘ .20 41 10 

110 13 i 1 18.1 41 iR E ) 2 1 :11 20 42 SO 
170 43 '41 12 AF.1 21 211 38 45 10 80 Rect 48 15 

'46 iF.P 1 2 5 211 18 41 10 '110 Red 1 31 

80 Rat 48 'ân R 
- . . 37.1re asnie 1 1.V- - 115 1VS- III LV - 112 Vnl Con Man 
- • at 1 11 

LV-111 No Voltage Atli. Vol Con Max. 1',:t 31 F. Te•t aCr •• •,,,ék., 1.•,..,,,j, RI‘ta actual hat, spot. 
LV 114 Volume Control Mar 10 soh. 

'27 Dee 221 
27 I AI. 2.3 91 1.2 

7IA I4 

AIRLINE "9"-MODEL A.E.-10 ATWATER KENT-MODEL 55 BOSCH-MODEL 49 
Grid Grid Grid 

%se Tube "A" "B- -C" Seem, Sawn Cade. Noel Ten T.„ Type Tube "A" "B" "C' Screen Screen Cadi Nor'l Test 
Toit. Position Vu. Vt,. Vt.., Vts. Current VII. MA. MA. "B" "C' Screen Screen Cath. Noel Tube Possum, Ves. Ves. Ves. Ves. Current Vt. MA MA. Type Tube "A" 

Tta Fannon Vts, Vu. Vis Vts Curren, Vti. MA, MA. 
26 IRE I 11 116 8 1 l 

4-1 g 3 I 4 1 '11 2 R F 2 3 170 2 4 68 6 4- 3 2 7 1 8 

, - 3 2 8 6 0 4 1 e 
•26 I R F 131 1I6 8 1 ''24 1 R F 2 21 111 1 6 64 + 38 1 S 46 2, I I1 1' 2, 1'70 21 68 

26 1R F 1 31 116 8 1 24 2RP 225 III ; 1 R0 24 1 R F 2 3 170 2.4 61  6 i 3 21i 1 4 

16 4K1' 1 36 116 81 
24 Da 22 80 I 1 II 
26 IAF 14 110 1 0 40 1 Ce 

41 12 A h I 22 232 42 27 32 
41 I P P I 22 242 42 
80 Rete 46 42 per sea. 

LV-11; No Voltage A , Vol Co,, 

AMRAD-MODEL 81 
Grid 

Type Tube "A' "B" ..cr Screen Screen Cads. Nor'l Ton 
Toi.. Position Vu. Vu. Vts. Vts. Current 't u. MA, MA. 
24 I R I 21 180 1 4.1 1 47 
':4 I It F 23 130 1 , 75 2 4 4 7 
74 1 RF 12 130 I 71 • 2 3 4 47 

11 Ilet 2, 10 1 4 I 4 
'27 I A 1 2 1 161 10 +2 1 1 68 
'41 I1A 1' I :3 225 .81 30 37 
41 / P P I 23 275 40 30 17 

1111 Rete 47 • 14 
LS,- - 118 I VS 1 V.41 Con Max. 

NOTE-Gathn.le Volt. tu setting of Hurn 
Control 

APEX 47 a 47A 
Grid 

Type Tube "A" "B" "C' Screen &teen Cath. Noel Test 
Tube POMP« VI, Vie Via. Vt. Current Via. MA. MA. 
'24 I RI 216 171 27 86 08 27 30 41 
24 2R E 211 171 27 86 01 27 30 4 I 
27 Del 2 1/1 38 (lO 00 18 30 

.27 I A I. 228 11141 6 I 
*41 12 A 1.1 129 169 380 
'41 IP I .41 21r 189 38 n 

Rett 461 

LV Ill Vul Cod, Man 

6 I 12 1.8 
11 3 138 
11.3 13.8 

341 per aalda 

'17 Det 111 61 
'27 t A F 211 64 

46 12 A F j 231 221 
'41 ) PP ( 231 221 

811 Rea 4 11 

LV-I 14 

il• 

4l 
42 

Vol. Con Max 

7 
.5.1t t 3 6 '27 bet 22 281 26 

'41 11 A F t 21 24 , 4; 

2'7 3300 '41 / 67 F I 23 24 , 43 
28 

Ite.: 

I V- 12U 
37 

ATWATER )(ENT-MODEL 60 
Grid 

Type Tube "A" "B" "C' Screen Screen Cath, Nor'l Teat Grad '14pe Tube "C" Screen Scotto Cads. Nor'l Tent 
Grid 

Tubs Position Vts. Vu, Vu. Vie Current Vt,. MA. MA. -IFY: P.I.COn -e;;. ;H:.: •;,<-:,: s,r;.,...norwe.:„ce." V.e:.1 MA. lobe Position 'oto. Vt. Vt,. Vut. Current Veg. MA. MA. 
Tea 

'24 IR .P. 2.4 170 8 130 .7 +8 22 8.5 '27 I I. I' : 4 160 13 +13 3.6 6.6 
'24 2 R.P 24 171 4 130 8 + 4 21 7.1 4 I It 1 t Its. Var 25 .5 1 0 10 27 2. R f 2 1 160 14 + 13 3.1 6 6 
'24 3 R.F 231 171 4 110 .8 + 4 2.1 7.1 4 2141 12 00 1 0 21 4 1 II 2.0 '27 3 11 I. = 4 160 11 -I-14 1 1 e 7, 

• r, 1 I . -. r; 
'27 Dee 2.38 101 12 1- 12 - ; .. 21 Det 2 4 45 3.2 3.3 
'27 1 A.P. 233 71 2 2 3.1 4.! 1, 1 • . 101. III 1 5 21 .27 I A U 21 110 6 +12 3.4 4.2 

!7 IA 1 2 , 4, 4,1 vl In .4i 12 A F j 23 210 21• 11 31 

'41 12 A F j 2.31 210 48 21 37 '41 ipP  '41 11, P 1 2 15 210 18 21 17 11.1)2 A 1 1 , -4 114. 12 1 12. 1 21 0 "80 Rea ( 11 230 11 . 31  11, 42 

'80 Rect. 49 47 71.4 IP P ( ‘.. Ilti 211 1211 2411 Ins Eullaq - 
LV-120 Vol Con. Max IV Ho 1/1 . LV-120 Vol Co,, Mar 

Resistor to woes with grid. 

21 

U/S--115 Vol C., > 13: 

BOSCH 54 (DIRECT CURRENT) 

2 2 
12 
42 

BRUNSWICK-MODEL S-14 
God 

lope Tulle " A "kI"( •• Screen Screen Cath. Noel Ten 
Tube Paturon Vet et VI. Vt.. Current Vu. MA. MA. 
t4 1 It I : 4 45 61 1-2 1 1 31 

' e 1 55 1 7 1 2 I 1 1 
.1; ; ;, 1, r1 1 1 

6, II, r 2 7, 

I'll . 1 4 5 

4 4.1 3) 38 
11 11'1' I 2' 2411 28 12 

so/ 11,1 10 pi in+ 

1 1 .12./ Vol Cun Mat 

BRUNSWICK-MODEL 31 COMB. 

ATWATER KENT-MODEL 56 
Grid 

:frz Tube "A" "B" "-C' Screen Scree:, Cath. Nor'l Ten Vu. Vu. Vu. Vu. Clarent Vt. MA. MA. 

'241 I R F 2.1 161 12 110 6 +6 26 5.4 
'24 IR F 2.1 171 21 80 3 +3 28 60 
'24 3 R F. 2.1 161 26 74 36 04 

'27 Det 2.2 221 230 +21 6 .7 
'27 I A F 21 161 10 r 12 18 6 

'60 12 A P.j 70 440 78 O• 
'60 1P P 70 440 78 0`• 

'81 Rect 71 
'AI Rect. 7.1 

LV-118. Vol. Con. Max 
• Rennero in rents with god 

11 
31 

68 
18 

40 
40 

BOSCH MOTOR CAR RADIO Grid 

Grid Type Tube "A" "B- "C' Screen Screen Cods. Noel Test 
1 ype lobe "A- "8 "C' Screen Sr., Cad, Nor'! Ted Tobe Pennon Vt. Vu. Vt. Vt. Current Vu. MA, MA. 
Tulte Pttutton t. Vt.. Vo. Vis. Cr•rint Vts, MA. MA. 26 IR P I 25 111 8 6.6 11 
'4 I It 1 ./. 7 2 o 544 '26 2R F I 21 111 /1 6.6 II 
'1 ' RI I 9e1 1 n 611 *26 ' RE I 21 I 1S X 66 11 
-.4I it I. .0. 7 10 50 

BUCKINGHAM-MODEL 80 

'4 1 tri roe re I , 
'12 A I t» 165 In 

M. 

BRANDES- MODEL B-16 
APEX 48 & 48A Grid ATWATER KENT-MODEL 70 

Type Tube "C' Screen Screen Cadd., Noel Test COLIN B. KENNEDY-MODEL 10 
Grid Grid Tube Position Vu. Vu. Vt. V u. Current V,a. MA. MA. 

Type Tube "C' Screen Screen C.d., Nee To.. Grid 
T.I Potation Vt. Vu. Va. Vu. Greene Vt. MA. MA. Type Tube "A" "B" "C" Screen Screen Cath. Noel Tle '27 I R.P 2 80 2 "13'•"C' Screen Screen Gds, Noel Ten 
'24 I R P. 2 4 181 3.4 90 a2 1.4 1.0 1.4 TiaW Pension Vu. Vu. Vie Vii. CWIMIt Vt. MA. MA. '27 2 R.F. 2 82 2 +2 2.! 4 -r,pe Tube 

+2 2.! 3.3 Tto4 P0•140.1 VI, VP.. VI, Ver, Current V7te. M4A„. MA, . 
+2 1.7 '2 21 2 R F 24 181 34 90 0.2 3.4 1.0 1.4 

24 1 R F 2 1 181 3 4 90 0 2 3.4 4.0 1.1 ' 24 1 IS I' 1 4 170 X 13.: '24 2 R.F 14 171 4 1111 .7 +8 2 2 8 1 0 +4 2 S 71 '27 3 R.P. 2 83 2 '27 IRV 21 116 7 
27 IRP 21 Illt 7 7 i 9 9 

44 4  4 2 ‘ 7 7 '27 Der 2 34 .8 I .7 IRV ' 1 11A 7 7 49 9 '27 Ikt 71 9u 90 0.2 0.6 '24 1 R F. 2 4 171 4 I'', + 
27 I A F 34 101 611 6 0 4.1 1.9 ' 17 Deg 2 4 III 12 + 12 '27 I A.F. 2 80 2 8 1.8 2.1 1 77 168 2 I 17 

Al' :1 113 n z 28 1 2 
41 ) 2 A I' t '2 4 187 410 

120 110 '41 I 2 A I. I 24 21 

80 Rect 1 ti 

41 jP P I 2 1 147 41 0 .. . 

11.0 110 '27 1 A 1 2 4 71 2 
0 40 '41 I P I' 1 2 4 210 48 +2 3 1 4 1 

'1 6 12 A F 2.35 181 33 
3.1 37 '41 1P P I 2.31 181 33 
2. 1 37 'AO Rect. 4.7 ro 2222.*; 27 1  46 '41 12 API 21 210 17 

41 ) 1' P I 72 710 17 
6128841 9 11‘ 6222 Fo l LV- - 113. Vol Con Ma> 38 Or .è 'II', 11...1 19 4 S 

1V 150 Vid C..11 M• \ prier*  IV. -M.O Rect. 14 

1V-115 Vol. Con ma. 
Vvooli.. Con Mar 4 

90 

'27 Det 211 46 
'26 1.1F 1 21 121 7 
'71A Fr 4 Y 2m 42 

80 Re,t 

1 V Ill VI Con Ma, 

; 6 

Is 2 

tg 

; 
X 
225 

V
 3
01
/J
,T
OA
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COLONIAL-MODEL 28 AC 

Type Tube "A" "13.'"C' Screen Screen Cads Noel 
Tuis. Poottion ' Vas. Vu. Vu, Va. Current Vu. M A. 

'26 
'26 
'99 

1 R F. 
2 R F 
Dot 

II 105 -3 
I 5 105 -3 
31 30-50 + 6 

26 IAF. I f 90 -6 
7IA 2 A.F. f. 165 37 
8 H. Rect 

Grid 
T.« 
MA. 

CROSLEY-MODEL 33.S 

Type Tube "A" "13" "C" Screen Screen Cad.. Noel 
Tisis. Position Viz. Vt,, Vt.. Vu. Current Vts. MA. 

7 '24 I R F 26 60 1 6 62 
7 S '24 IRF 26 60 I 6 62 
1 '27 Det 21 110 170 

1 
17 
32 

COLONIAL-MODEL 28 DC 

Grod 
Tsp. Tube "A" "8" 'C' Screen Screen Cads. Noel Ten 
Tube Posinon Vta Vt. Vu. Vu. Current Vts. MA. MA. 

'01A 1 R F. 1 100 1.1 
•0IA 2 R F S 100 1.5 
'01A Det 5 60 10 

'01A 1 A F 1 90 30 
'7IA 2 A F 5 91 11 

I.\'-111 DC 

01 I-2 0 
01 +10 

+14 0 

'27 I A F 21 101 8.0• +11 0 
'41 12 A F t 21 240 410 
.41 P Ç 75 240 410 

'80 Rea ¶ 0 

LV-I19 Vol Con Mar 

• First A F resistance coupled 

Ten 
MA. 

24 31 
24 3 I 
02 04 

3.1 48 
330 370 
330 370 

510 au soli 

CROSLEY-MODELS 41-S, 42-S, 82-S 
5•7 Grid 
6.7 pp. Tube "A" "8" "C' Screen Screen Cado Nor I Test 
.25 Tob.Po.ssion Vu. Vis Vis. Vt.. Current Vts, MA. MA. 

1.5.2 1 
10 

COLONIAL-MODEL 31 AC 

Grid 
Tsp. Tube "A" "K" "C' Screen Screen Cash. Nor'l Ten 
Tube Pontoon Vu. Vt.. Vis. Vis. Current Vie MA. MA. 

R I ro 01 4 
It I 4 

27 li, Ill 

«27 1,9F 211 80 41 
'71.11.:AF/ 41 160 31 
711 IFF 41 160 1, 

Iii R,., , 

IS 
6 
2 

3 
II 
15 

42 per teak 

COLONIAL-MODEL 31 DC 

Grid 
Type lobe "A" "8"'C' Screen Screen Cath. Noel Test 
Tube Position Vta, Vts, Vts, Vt., Current Va. MA. MA. 

'26 IRF I 4 
'26 2 R F 1 4 
'26 3 R I 4 

•76 Det 1 1 
'26 I A F I; 

'711 J2 A t 44 
*-7.A t 41 

10 
74 
71 

ao 

2 

2 
70 I 1 

71 12 
71 12 

2 

21 

10 
10 

COLONIAt -MODEL 32 AC 
Caul 

Type Tube "A" "IS" "C' Screen Screen Cath, Noel Tees 
Pontine. Vt,, Vu. Vt. Vis. Current Vis, M A. MA 

'14 I RP. 21 Ill 
'24 2RP. 22 Ilf 

IRP 21 160 24 

24 Det 1.2 88 • 9 01 4 4 
27 I A F 22 68 +1 11 1 

• 
I 2 
I 1 

16 
16 
12 

+10 
+ I 0 
I 0 

2 
21 
2 

3.1 
3.0 
30 

'41 12 A F 23 230 26 
41 IP.P f 21 230 36 

'80 Rea 

11 
11 

1353 
113 

LY-m. Vol Con Max 

• Mn reading' due to a 'rumor in series *nth the grid 

'24 I R F 21 141 23 68 
'24 IRF 22 110 23 68 
'24 IR F 2.1 140 23 68 

'27 Det 22 90 II 0 
'27 1 A F 2 I 141 10 
41 12 A F. t 22 240 
'41 tP P. f 12 240 40 

80 Rea 4.1 

CV- 117 Vol Co,, Max 

DAY FAN-66-68- 69-77 
MODEL-PECK & HILL 5096 

Grid 
Type Tube "A" "B" "C' Screen Screen Curb. Noel Tan 
Tab. Position Vt. Vu, Vt.. Vu. Current Via MA. MA. 

26 I R.F. I 3 110 9 
'26 2 R P. I 3 110 9 
26 3RP 1.1 110 9 

'26 4 R P. 1.3 150 9 
'27 Det 22 30 
26 I A F. 1 3 130 1 

'41 J2 A } 2.25 231 •7 
.45 P 2.26 236 •7 
'80 Rect. 4.1 

LV-110 LVS- None 
• Resistor in series with grid on ' 41 tubes 

-9 

41 
4.1 
4 

41 
I 7 
4 

27 5 
275 

32.0 
32.0 

40 pm 

Vol Con Mar 

EDISON LIGHT-0-MATIC 
MODELS R-4, R-5 AND C-4 

a 

7.1 

Grid 
'3 + 2 2 40 2 0 4, Ty Tube "A" "8" "l" Screen Screen Cad.. Nor 'l enT 
1- 1 2 1 1 8 4 , ToIse Volition Vts Vu.Vt. Vt.. Current Vts., MA. MA.  

27 1 RP 24 114 6 
4 '21 IRF 21 114 6 

2% SRF 24 114 6 
'27 Det 211 28 
'27 1 A P 24 112 61 

46 12 .1 F t 211 210 46 
41 «31' F' 231 210 46 

Reos 4.9 

LV--101 I VS 101 

+11 0 
+11 0 

2 
36 

28 33 
28 13 
TT 

CROSLEY-MODEL 705 

1.pc I lobe " 1. "8" "C" Syreen Screen Cash. Noel 
Liebe Position Vt., VI, Vis. Vt.. Current Vis. MA 

tRI 12 191 2890 0.21 + 4 08 
:4 2 R.F. 22 97 28 92 09 +4 08 
17 Da ' 23 111 210 +23 00 

7t 
71 

11AI / 10 180 100 
II' P t Io too +oo 

IV 1 19 

(aid 
Te. 
MA 

1 2 
IS 
0 I 

190 :20 
190 220 

130 lot und 

CROSLEY SHOWBOX 706 

pe robe "A- "8" "C" Screen Seri en CAI. Noel 
Pi•soion N'ts. Vts, Vts VI, Current Vt.. MA, 

16 IRE 
16 212 
26 3 R E 

26 

71 
7, 

80 

1 2. 3 1 / lii 

Iv. II, 

1 1 160 10 65 
II 60 10 61 
II 60 10 61 

LOt Z ,1 u 
t 3 1 it lug. o 

!tic 1, 
185 19 

Grid 
Test 
MA. 

10 o 
100 
100 

6 16 
+6 16 
-1 6 62 

10 

82 
100 
10.1 

EVER READY SERIES 50-MODEL 52-53-54 
Grid 

Type Tube "A" "8" "C' Screen Screen Cads. Noel Ten 
Tube Position Vts, Vi. Vs., Vts, Current Vet.' MA. M A. 

'24 I RP. 2.1 141 28 60 .4 +1 1 1.6 
'24 2RP 21 144 2.6 60 4 + 1 I 1.1 
'24 3 Fe P. 2 I 144 26 60 .4 + 1 I 13 

'27 Det 2 I 70 1 +1 .7 
'27 Ira bop 2.1 130 *I +11 38 49 
*46 52 A F 1 2 IT 201 40 12 26 
41 IP P 1 2.11 206 40 22 26 

'80 Rect 4 4 . . 41 per node 
LV- - 109 LVS-I01 

• Resistance Coupling. 

Resistance in genes with grad 

FADA- MODEL 15-M 
Gnd 

fype Tube "C' Screen Screen Cad.. Noel Ten 
1..4 Pontoon Vt. Vis, Vis Vu. Current Vu, MA. MA. 
:4 1 R F 22 I 12 9 40 4 -27 2 .1 
27 IRS It no 40 
'27 • R I' 27 iin en - 21 II II 2 0 -24 20 

:" Do 2 2 " s 4 1 
27 1 .3 F 2 h 'it 1 ii - -74 6 I A 

1-7 37 10 41 1.:•111 1 II 110 211i 200 210 
41 11. 1. 1 2 1 141, : Ir. 200 110 

27 6 320 60 15,,t • 46 320 

I 1 - 117 Lys -High 's',,) rut Mac 

276 320 

{5100 
Con Mat 

ERLA MODELS 30, 31, 32, AR-3 
CABLE AND SKY ROVER-MODEL. 224 

Grid 
Type Tube -A- "8" "C" Screen S.reen Cash. Noel Test 
Tube Position Vis Vis. Vt. Vi,. Current Vt,, M A. MA. 
«21 I R F 221 170 1 71 81 2 2 30 44 
'21 2 R F 221 I'70 1 • 1 81 2 2 30 
'24 IRS ? 21 170 I 75 81 2 : 30 

'27 Del 221 90 17. 0 
'27 1 A F 221 101 ' 

«4S 32.9F3 2 1 210 2• 
'41 I 24 210 22 , 
'80 Rea 48 

LV-110 

+ 12 01 
+66 TO 

.1 
41 
0 1 77 Del 2 1 Ii' 1 0 
61 '7 I AF • 111 en 

301) 310 13 12 A I 1 71 211 400 
100 310 45 11'1' 1 Z 1 215 4n0 
'70 rit i••• 

FADA 25 (7 MA CHASSIS) 
Cgrotl 

I I Tube A" "If "f tern kreen Cad. Noel Ten 
rub. VI, VI, VI, 3, is. Curren, Vis. MA. 

«24 IRE 12 UM I 7 11 4 +2 01 07 
27 IR F 72 140 0 1- IT 1 4 2 I 

'II 1. • 2 it oi F16 1 I 20 

LVS- 96• I 11 Vol Con Mat 

EVER READY SERIES 30 

Fyne Tube "A" "8" "C' Screen Screen Cath. 
Tube l'unnon V.I. Vos Vis. Vt. (-urgent Vt. 

'27 I R F 24 110 7 +7 
21 21 ' 27 2 R F 14 110 7 +7 

1 ', ':7 IRF 74 110 7 1-7 4 T 

200 24 «77 
180 221) _ 7 

121 0 

DAY FAN--PECK & ' I'LL 5090 

pe Tube 
Tube Pusition 

16 I R F 
'26 2 R F 
'26 R F 

Gesi 
"A" "8" "C' Screen Screen Cath, Noel Te« 
Vs. Vt.. Via Ves Current Via MA. MA. 

1 4 108 
I 4 108 
I 4 108 

'26 4R5 1 4 108 
17 '27 Dei 201 20 
27 '26 I A F I If 98 1 

111 12. A F t 48 161 29 
'7IA / PP I. 1 8 161 29 

'80 Rea 42 

14 

1.0 
10 
18 
0 
7 

12 

Il 
11 
11 

11 

6.1 

16 191 
16 19 • 

40 ri reir 

LV-110 LVS-III Vol Con Max 

71 
71 

80 

Dct 2 4 45 
11 24 1n1 6 

1 I I 12 III 40 
111' I 62 172 en 
Rcct 10 

IV - 117 1 VS-- III 

Noel 
MA. 

Grid 
Ter 
MA. 

10 
10 
10 

4 91 
1 1 

19 21 
20 121 

'80 Rea 
IV ", 

07 01 
+9 1 4 1 

210 300 
21.0 loco 
17 0 pi is-4. 

I VS N. Vol Con Mar 

FADA- MODEL 35 OR 35Z 

Type Tube "A" "8- "C' Sere... Screen Cads, Noel 
1 uhr Position Vt. Vts Vis, Vte Current Vat MA. 

1 
1 9 

'24 I Rl II 161 I 7 79 1 -46 
.21 ? RI '21 160 17 78 1 - 41 
'27 Dec 21 76 90 4-- 9 1 

Greet 
Ten 
M A. 

46 
3 
I 0 

1.1 2 I 114 6K --39 40 91 
46 121F1 21 to .11 241 30 

41 nit nee P 1 2 1 210 41 21 n 17 

EVER READY SERIES 40-MODEL 42-43-44 
Greg 

T.,se Tube "A" "8""C' Screen Screen Cath. Noel Test '1-spir Tube -A- "8'• "C' Screen Sc,... Cads, Noel 
Tube Pontoon Via Vt., Vis, Vts, Current Vi,. MA, MA Tubs. Pontoon Aga V.*, Vt. Vt., Garret« Vta. MA. 
'27 IRP 218 91 6 1 6 1.2 
'27 2 R F 2 18 94 6 +6 3 2 8 
'27 1RF 211 92 6 +6 32 8 

27 Det 1 II 40 28 30 
'27 1 .1 F 2 I 6 89 15 4-1 ç 37 1 

+6 t: A F # 231 241 19 12 31 
11 II' I' I 2 If 241 49 32 IT 41 

'80 Rets 4.9 .. . . 10 ye mod. 

I y -117 1.VS-1 I 1 

7 

IV - 116 Viil 8.. Max 

8.1 « 14 I R 1. 
.24 IRF 
.24 313 

27 Del 
27 I.A 
11 

FADA 40 

2 I 162 33 61 0.3 -41 III 
' 1 170 33 70 0.3 -41 2.0 
I 165 30 97 ea - 40 2.0 

2 2. 71 
21 160 
: 221 

17. 0 
0. 

161.) 

P 22 2:1 46 
'80 Rol 4 e 

II.. LVS High 

F.i.t I iis c.itiplid 

Grid 
Test 
MA. 

2.0 
2.4 
2.4 

+12 0.1 0.1 
-16 36 4.1 

210 17.0 

27e 29.0 
67.0 en nab 

Vol Con Mae 

G
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Y
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V
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O
A
 

o 

S
I
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I
 
M
O
H
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IV
CI
NV
IS
 

1V
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30
11
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OI
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e • • 
• . .. ..,s -- , 4. -1-444.rwieli,1-4;4----W -7r3-37.7ffl --e-T-.1=-1:Irrint"trt-1- I-7-trrtr1T....,14.......21M4M.,T-I   -1 l'1 1,9 r->Y"ffle,-Ori,W 4-i r` 

i PADA-MODELS 41, 42, 44, 46 arid 47. (KA CHASSIS) FREED-MODEL 95 GREBE SUPER SYNCHROPHASE SK4 KENNEDY-MODEL 20 

1 î ii .:,7 prt, vi.. "11" ' C' Screen Screen Cad. Noel 
Vt. Vt. Vt. Current Vta. MA. MATm. 

Grid 

TTule P.orrton Vos. Vn. Ves. Vt. Current Vie. MA. MA. 
"A" "b" "C" Screen Screen Cad. Noel Tau Tu Padden Vta. Vta. Vts. Vu. Current Vt. MA. MA. 

EARL-MODEL 41 
Grid Type Tube "A" "0" "C" Screen Scree: Cath. Noel 'Too 

Grid 

'24 1 R P 2.4 III 2 18 

01 24 : R I 2 2 140 
24 1 R I. 2 2 140 

5.1 
80 

4 
3 

2 1 4 8 27 : R I 2 2; ,ii. $ 0 + 5-0 ' 1 1•5 '24 3 R.P 24 110 2 M$ 5 2 8 32 
2 1 30 4 e 2 1 4 8 + 1.0 3 7 ,,7 5 '24 2 R P 2.4 150 2 18 1 '27 I RF 12 1 S.. 10 

t o "43 11 A F 1 14 :21 • 37.1 421 4 :21,7 ILted F 22 ,3 1 141 In 

28 8.1 

27 Det : 2 24 F 2 4 27 411. I 2 21 .10 I 0 !1:::: 33 51 77 51 ' 27 Det. 2 4 IRO 
:4 ; 13 1' 2 2 ; 40 Iv. e 2 6 4 6 27 1 R I : :; go 1 0 

2 e' 

ill 47 11 .1 F I 2 2 1.21 42 

21 IA17 4.6 7 / ' 27 Mt 2•:'' 2,1 
27 1 A 1 2 2A 71 1 . t 1-1 0 2 7 

I ot 
417 ' 41 1PP I 24 221 • 37 42 

b. .4. wp. I 2: 22 1 4? 
Si) Rect 1 1 
:7 Vol C....n ? ? 0 3 1 -1 0 40 Pn nob 

30 33 
30 31 • I1 12 A I' 1 23 197 ; 70 

'46 1P4`. I 1 3 19- ' 7 0 
10 Rcil 4 7 

Vol Con Man 0 

31.0 120 

32 0 '80 Reci 4 9 

• No bus reading ar socket due iss rriritance in woes with gn. 

LV-116. 

26 0 7 12. 

IN _ Ili Vol Con Mat 1 V 114 11.4h Tap 
BM can be read 'nth soltinetcr lead curinccrid between Idamen 

R and chaiiiii 0., In gr.I .: 11.:utt 

'l
lg

uI
 
T
i
t
o
W
1
0
9
12

1 

Grol Grid 
Type Tube -A- "li- "C' Soren Screen Cub. Noel T>it 
TubePoeition Vt.. Vt. Vri. Vis. Current Vu. MA. MA. Type Tube "A" "B" "C" Screen Screen Cad, Noel Test 
.01A 1 R 1 1A 15 t 5 4 ) " 9 To, PositIon Vt. Vt. Via. Vt, Current Vas MA. MA. 
.01A 2 R F 1 4 70 I ; i u 7 3 ' 26 I R F . 1.4 127 8 . 1.1 14 
'VIA 3 R 1 1 13 7'./ , , '26 2 R F. - 1.41 126 4.1 1 11 
01.1 Prt IA P., 8 0 1 7 ' ' '16 3 R.F 141 126 81 

41 I'. A I- I 2.21 183 33 t 7 20 

1 II 

CIA 1 A F I 4) 74 I 0 

7 1A 57 15.F 1 4; 78 13.0 >0) 13 0 '26 I A F 1.4 Ill 8 
1 1. 1 I '27 Dei 2 1 26 . 

!II ill '27 Dei 2.4 180 
'27 I A F 2 4 171 +17 1.6 2.0 . I, II' l' 1 2.21 148 33 17 10 +II 1.7 7.0 'IA /PP. I 4 ' 7% 17 0 2 1 A n '7IA 2 A I 4.7 131 20 17.1 22 

71A i2 AP a 46 13 13.0 
atA p p I 4.1 an 17n I° 5 I')',. '80 Rect 47 4 7 14 0 ' 50 II' l' t 71 410 940 Vol. Co. Mal 148 C) ei 

i I 7 1 410 940 .. 24 27 '80 11rct 4.7 

'81 Rect 7 4 24 27 IV - 1St 44 
3-4 i 1 V 101-DC 1V-117. Vol. Con. Ma, 

GRAYBAR-MODEL 500 "c'- h18 Vol. Con. Max. 61 .... 
61 

KOLSTER-MODEL K-44 ' 

11 Rect 7.4 

Grid KELLOGG-MODELS 528 (25 CYCLES) 
"C' Screen Screen Cads. Marl GitidT4.4 Ci) Grid Type Tube "A" "V "C" Screen Screen Cath. Noel Test 

MA. Typo Tube ..^.. ..B.. ..c. sn....n Sc men c4d,. Noel TG,32. Tube Potation Vt. Vis. Vie Vt. Current Vu. UA. UA. Type Tube"A" "B" "C" Screen Screen Cad. Noel Test Tube Position Via. V,s. Vu. Vis. Cur not Vts. MA. 
•24 I R.F . 2.2 118 1.1 48 .2 +1 I./ 11 Tul,. Poeition Vts. Vte Vta, Vt. Current Vta. MA. MA. '24 I R.P 2.1i 151 1.1 40 2 + I I 2 Tube Position Vu, Vt. Via, Vis. Current Vis, MA. INA. 
'24 2 R F. 2.2 138 1.1 48 .2 +2 1.1 2.1 '27 1 R.F. 2.3S 89 1.8 +1.8 3.1 7.2 '24 2 R F. 2.1$ III 1.2 40 . 1 + 1 I 2 

4 +ft .1 2.7 '24 I R.F. 2.4 111 2 47 +2 1.6 3.1 '24 3 it F. 2.2 III 1.5 48 .2 +2 1.1 2.1 '27 2 R.F. 2.1 1 84 1 n 
'27 S R.P. 2.31 114 1 n +3 32 

" 5 5 2 7 °' •43 A.P. 2.21 220 1* .... 

7.0 •24 Det. 2.11 111 4.1 19 

30 32 '24 1 R 1' 2 4 ITS 2 41 
24 2 R F 2.4 III .2 47 .7 +2 1.6 3.5, 

6 + 2 1 6 3.2  121 II +11 1 3 
'17 1 A I' ,:t 31 110 3 

4.8 
1.2 80 Rect. 4.6 .. " . 128 

128 '27 I A 1 2 4 171 II 0 
'27 Pet 2 4 180 17 0 

I II 57 7.0 ' 46 12 A F / 2.49 260 47 
I 17 1.6 20 +9.1 303.1 345.1 

1V-114. Vol. Con Mao. 24.0 27 .0 41 1P I` ) 2.49 260 4.7 . 
28.0. High Tap «30 1 i, ; 4 2, .7, 11 4441 /9)44 ,7 . 10 31 
28 0 "NOTE-This ii not the true bias voltage. but the reading ob co-  

24 e 27 0 '81 RCM 7.2   {" 
'81 Rea 7 4 
'81 Rect 74 •• . 61 61 . LV-111. LVS--110.120 VOL . COO Mu. 

.... 

1V-118 Vol Con Max 

FREED-MODEL 78-79 
EARL-MODEL 31-32 

GENERA!. ELECTRIC-MODEL Ft31 
FADA- MODELS 75.77 Grid GULBRANSEN MODEL C 

Type Tube "A" "R" "C" Screen Screen Cacti, Nie l Ten 

lype Tube •'.3" "B” "C"' Sc...,, Screen Cad, Noel Tao Tube Pt...gum ' Vt. Vt. Vex Vt. Corre1nt V34es. M3Az. MA. rype 1s4,, "IL - Sx.reen:ter., Cath. Noel Teo Grid Grtd 

TOW Poittion Vt. Vis, Vts. Vb., Curnrnt Vta. MA. MA. ' 24 R I 2 2 240 2 7 511 Tube Posotoon 1. t.. VI, Vt.. Nag. Current Viso MA. MA. 
'14 1 R P. 11 100 1,4 4 e 1.1 + 1.1 6 1,1 : I . Pt, : 9 1 7' , 22,2 V , 26 I It 1 I 3 III 5 

•16 7 It 1' I 1 120 1 41 0( ; i 00 

'27 11... 72 gn 

'24 .211.F. 21 160 1.4 21 .1 + 1.5 4 1.0 14 II I- 22 .2111 22 711 14 4.0 '26 t ft 1 1 4 121 8 4 1 8.1 
'24 3 R F 22. 160 1.4 25 . 1 +1.1 .4 1.1 24 2 I I' 2 : 240 4 ? 78 11.1 1.6 
'27 Det 22 70 8.0 •26 411 F I 21 Ill 8 1 1 8.1 +8.0 .1 1,1 :7 2 Dct 27 212 21 12 0.21 

24 12,1 '81 11 IA F 1.2 14 1 8.0 21 
Id j: .8 F 6.6 400 290 + 11 3-6 41 41 IA F.1 2 2 200 • 19 . 21 0 2 0.1 •26 I A I- 1 4 gn 5 17 1 

'11 IP Pg. 6.6 4,1 3.5.0 .... 24.8 28 41 I: A I / 121 220 40 2 'I 1.1 
24.8 28 .41 II' P I 2 2 200 619 

Vol Con Ma, 
44 II. I. I 2 21 220 40 30.0 34.0 11 Re& 6.7 300 34.0 .... 63 .... •Reiritinee to God Circuit 

I.V.4-117. LVS -High. Vol. Coo. Mu. '80 Itca 4 1 . 400 1....64. 

GENERAL MOTORS RADIO CORP. MODEL"A" I v • 114 Vol on Man 
PREED-MODEL 55 
EARL-MODEL 22 

Grad 
type tube "A""Er "C" Screen Screen Guth, Noel Teat 
ru4 Pension Vts, Vis. Vt. Vn, Current Vt. MA. MA. 
'14, 1 F -,1 1 I•••.  4 017 
24 7 RP II AZ. 4 ? II 7 

igF 1-1 47 I 4'2 37 
Prt Ig ..• . 1 1 2 1 

II I •t I 1.4 74 4 +4 III 40 
71 11 AF2 4g 110 27't 18.8 18.0 
'71 1PP 45 110 ; 7 o 11$ Inn 

8.) Rect 4 12 e 

Vol Con Mc% 

FREED-MODEL 78-79 DC 

Grid 
Type Tube "A""0" "C" bateau Sawn Cods. Ner'l Tau 
Tibe Puition Vt. Vu. Vu. Vta. Cum« Var. MA. MA. 
'24 I R F 2 2 140 3.0 64 0.3 2.0 4.0 
'24 2 R.F. 1.2 140 3.0 64 0.3 3 2.0 4.0 
'24 2K F 1 1 140 1.0 64 0.3 1 2.0 4.0 

KELLOGG-MODEL 523 

Grid 
Tips Tube "A" "B" "C"' S.', ce.. &wen Cad. Noel Teat 
Tub. Position Vt. Vise Vt. Via. Curium, Via, MA. MA. 

'14 I R 3 170 3 60 2 3 8 I 1 
24 IKI 21 170 1 60 4 3 I 4 I 5 
'24 IRF 21 170 60 1 3 22. • 2.1 

11 12 A 1 I 2 
I1 t 2 1 

'11111 Rect 48 

80 10 

240 41 
240 41 

10 I 0 1 1 
10 72 10 

34 38 
34 18 

14 re 

KOLSTER-MODELS K-20, K-22 
Grid 

Type Tube "A" "B" "C" Screen Screen Cad. Noel leis 
Tithe Position Vt. Vi,. Vu. Vet Correa! Va. MA. MA. 

'26 I R.F. 1.4 90 6 4.3 6.1 
'26 2 R F, 1,4 pg 42 1 
'26 R I 4 9 44 60 

'17 Dei 21 41 -9 I 2 1 8 
'26 IAF 1.1 90 18 4 I 6.2 
'71 2 A F. 4 181 41 18.3 22 

'80 Kee 49 42 rt mot. 

1V-1117. I Vb.- 120 Vol Con. Mao. 

KOLSTER-MODELS K-21 and K-23 

Grid 
Typt tube ".V. "11- "C" Screen Si-reen Cash. Norl Teo 
l'ubr Position Vu. Vt. Via. Vt. Current Vts. MA. MA. 

Grid '24 I R I' I 4 170 2 1 4 2 6 I 
Tyne 'rube "A" "C' & reen Screen Cath. Nor'l Tau ' 2(3 2 It 1 1.4 90 1.6 4 1 6 1 
Tube Pinition Vts Vt. Vi. Vet Current Voi MA Mil • 26, 1 Ill 

I 4 o 1 
'27 Det 2 2 100 ITO .... .... + I/ 0.2 0.1 • 24 1 R I' 2 1 160 .4 43 1 F3 1.1 3.0 
•27 I A F 2 1 141 2.0 ... .... +8 4.0 6.0 ' 14 2 R F 2 1 110 3 41 1 . 11 1.4 3.0 

.45 tr.i . i ? 5 231 vie . . . 30.0 31.0 ' Z7 I), Z ç 131 11.0 113 
'SO Rea ..... 11.0 art atair .27 1 1 I' '2 $ 111 8 0 +8 44 1.7 

LV• •- 118 LVS-I20. Vol. Con. h442. 41 i'All : 1 210 41 33 18 
41 11'1' 1 2 1 230 43 

1 Resistance in grid circuit. . 
'An Brit 48 33 1318 

I V-- 115. Vol Con Max 

EARL-MODEL 31-32 DC GRAY BAR-MODEL 311 

10 p. 

'2e, 4 it t I 4 90 2 
'27 lIt 21 IT 

.16 I 1F I 4 01 27 
'71 2 Al 48 le 13 

'60 Rect.. 4 5, 

IV- 117 I ‘71 Ilte 

42 6.1 
1.0 1.2 

4.3 6.0 
21 26 

48 par ite4, 

Vol. Con Mae 

KOLSTER-MODEL K-43 

'21 Get 2.2k 21 1.0 
'17 1 A F. 2.25 81 I . FS 1' 3 

'41 32 A F./ 2.3 190 11 0 21.0 
.41 1PP 1 21 190 31.0 21 U 

80 Rect. 4.7 34.0 

I.V.-114.0. High Tap. Vol. Con Mai 

tamed at the socket due to series resistance 

Grid 
Type 'rube "A. "13""C' Screen Screen Cad. Noel Teo 

KELLOGG-MODE! S 524, 525 Tube Po s s s ion Vfx Vt. VI. Via. Current Via. MA. MA. 
Grid ' 24 I It F 22 Ins 1.7 42 3 +2 7 2 

-1-.Ur PI:ninon Vt.. Via. Via, Vs. Current Vis. MA. MA. . 14 1 R F. 2 Z. 120 I 7 42 .3 +2 7 i 
"C' Screen Screen Cath. Noe l Teel .24 2 R F 2 2 114 1.7 42 .3 +2 7 2 

'14 IR F. 24 1ST .2 47 .7 + 2 1.6 3.1 -27 pd. 22 1.1 
14 2 R F. 2.4 ITT .2 47 .7 +2 I 6 3.1 2.; I A I. 2.2 1:)8.1 3 2.1 11 
'24 3 R F. 24 111 .2 41 .6 +2 1.6 3.2 
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KOLSTER-MODEL 45 

Type Tube "A" "8" "C" Scream Screen Cath, 
Tir Pennon Va. Vt. Vta. Vu. Current Vu. 

24 I R.F. • 1.9 110 1.1 35 .3 +1.0 
'24 2 R.F. 20 110 1.1 36 .4 +1.0 
'24 1R.F. 2 I 1.1 36 2 +1.0 

'27 Det. 2.1 100 9.0 
'27 1 A.P 2.2 100 2.1 

27 12 A F ( 2.2 100 7.1 
'27 IP.P. 1 22 100 7.1 

'10 13 A.F 1 7 I 371 64.0 
10 I PP 1 7 I 371 64.0 

'AI hect. 70 
41 Rec. 70 

+0.0 
+7.5 

+8.0 

MAJESTIC- MODEL 50-91-42 

Grid Grid 
Noel 'Terie Type Tube "A" "8" "C" Serum Screen Cads. Noel Tau 
MA, MA. Tripe Partition Va. Va. Va. Vta, Current Vu.. MA. MA. 

.8 1.6 '27 I R.P. 2.3 110 14 19 5.4 6 
6 1.3 '27 2 R.P. 2.3 110 13 17 3.1 6 

.6 1.2 '27 1 R.P. 2.3 110 13 18 3.6 
8 1.9 '27 4 R.F. 2.3 118 12 12 6.6 
z 6 1.1 '27 De. 2.1 190 29 211 .8 

2.1 4.4 41 fl A.P.1 2.4 285 10 .... 35 
2.1 4.4 '41 ¿P .P. I 2.4 281 10 31 

16.0 62.0 

6 
8 
1 

40 
40 

'80 Rect. 48 .... .... 60 .... 

16.0 62.0 LV-114. Vol Con. Mae 
NC:ITO-Volume control controls bias on 6ret three R.F. tubes 85.0 

810 . 

LAUTER A-DAY FAN 5096 

Type Tube "A" "B" "C'• Screen Screen Cath. Nor'l 
Tubs Position Vta, Va. Vt., Vt. Current Va. MA. 

16 1 11 1 I 3 110 9 41 
26 2 R i 1.1 110 n 41 
'26 ' RI I 1 150 0 45 

26 4 R 1.3 ISO 9 
27 Dei 22 30 
26 1 A.F 1.1 130 1 

44 12 A.F.1 2.2 231 l• 
41 •IP I 2.2 231 7' 

10 Rect 4.. 

LV . 111 Vol Gun. Max 

RUM. in....mil With grid 

4.1 
-9 1.7 

4.1 

27.5 
27.5 

40 per »do 

Grid 
Teat 
MA. 

8 
A 

I 7 
7.1 

31.0 
320 

I YRIC-D-11, D-19, D-29, D-39. D-69 

I•spr lute. 
Ifte.. Keeton 
'4 I R 
:4 ? R 
:4 I/91 

'17 I 
41 I:AFI 
si P 1' 3 

"A" "8" "V Screen Screen Cati.. Noel 
Vtt., V44. Voi. Vre. Current Vt. MA. 

2 c I I . 1.4 64 .8 I I 2 2.1 
2' 2 II' I 4 64 8 F 1 2 21 
? 1 10 2 /1 1 I 2.0 (II 

z 91t • I 
2 120 40 
? 7 7., 

In 8,, 4 t 

IV 116 VS 

14..-1.4416r o Grid Co. u, 

Ito 

F-6.0 40 
2g ul 
24 Ill 

411 po sun 

Vol nor 644% 

Grul 
Tau 
MA. 
11 
1.1 
(39 

LYRIC-MODEL 90 

6 

Gnd 
1)pr Tube "A" -9- "C Screen Screen Cash. Nor'l Ten 
Tubs. Kennon Vt. Vu. Vie. Vtb Current Vt.. MA. MA. 

27. I Kl I; 
2"" R 1 
2" 1 R F 1 % 

4RF % 
27 Dr, I 

ri 11 43 1 2 
2; ?I' P 1 2 

41 I: A I 24 22 1 44 
st sr r 4 24 72 1 II 

80 Rro 49 
1 V.- III Vol I'din Mal 

IOU *1 
loo 
too 

IOU 3 
if 

1141 
t. 

7 411 7 
7. 7 r 

A 4 • 

11 I 3 
I 

1 A 
A 

30 
90 . 

42 1 

LYRIC. MODEL 94, 96. 175 

Type Tube 
Tube Petition 

24 1 R.F. 
24 2RP 
24 3 R.F. 

27 Det. 1.4 'if 7.0 . 
27 1 A F. 2.4 111 20 

'4% i:A.11/ 14 240 10.0 
'41 IP P 2.4 2411 10.0 

'80 Rect. 47 ., 

LV--111. LVS-91,11T. 

II 
1 7 

h 4 
h 4 

11 
11 

Grid 
"A" "B" "C" Screen Screen Cads. Neel Ter 
Vt., Via. Vt. Ves. Current Ves. MA. MA. 

2.4 110 4.0 91 
2.4 110 4.0 92 
1.4 110 4.0 92 

0.6 
0.6 
06 

4.1 1 
1.0 3 
4.4 3 

7.0 .7 
to 0 4.4 

6.0 
6.0 
60 

MAJESTIC 90A 

Type Tube "A" "B" "C" Screen Screen Cath. Noel 
Tub. Position Vs.. Vt. Vie. Vtt., Current Va. MA. 

'27 I R.F 2.3 117 
27 2 R I' 23 137 
•27 3 R F 23 115 

7 . 7 1.3 
75 . 71 1.7 
7.1 . 7.1 6.4 

.27 4 R 23 III 90 
27 Det 23 280 31.0 

'41 11A11 24 211 4811 
'41 IF 1' 1 24 211 480 

80 Rec. 1 0 

LV - 116 

90 
31 0 

10 
0.7 

33 
34 

MAJESTIC MODEL 90, 91, 92 and 181 comb. 

GM 
Type Tuba "A" "8" 'V' Serena Sumo Cub. Neel Teel Type Tube "A" "B" "C" Screen Screen Cub. Noel 
Tube Position 3/1s. Vie VP, Ves, Current Vu. MA. MA, Tube Fukien Via Va. Vte. Vu. Carve., Vt. MA. 

'27 IR P. 2.2 130 7.5 ••• +7.1 1.0 8.7 '12 I R.F. 2 110 60 . 1 g 
'27 2 R.F. 2.2 130 7.1 ... +7.1 6.0 10.1 .32 2 R.F. . 2 110 18 I 5 
'27 3 R.F. 2.2 130 7.5 •.• +7.5 5.4 9.1 '12 1 R F 2 1 IF IS 1 g 

'27 4 R F. 2.2 130 8.2 .... +6.2 4.6 6.0 
'27 Da. 2.3 280 26.0 ..•• +16.0 1.0 1.2 

'41 flAF I 2.37 210 470 
'41 IF P f 237 210 47.0 

'80 Rect 48 . 

LV-116 Vol Con Mar 

equallur reinter at 110 KC approx. 600 ohms. 

• ... 32.1 
34.0 
36.0 

61 pr nob 

NORDEN HAUCK 

ADMIRALTY SUPER-10- 30-AC Grid 

Grid Typo Tube "A" "8" "C" &teen Screen Cub. Nor'l Ten 
Tat Tube Position • Vt. Vt.. Vu. Vt Cirrus. Vie. MA. MA. 
MA. 24 1 Det. 22 125 1.1.11 15 03 0 1.0 1.6 
9.2 '24 1 IF 22 121 0.15 11 0.3 0 1.0 1.6 
97 •27 Obc 22 51 11.00 11.1 1.0 4.1 

10.3 24 21.F 2.2 12'1 016 15 0.3 0 1.0 It. 
64 '24 1 I 9. 22 121 011 51 0.3 0 1.0 I 6 
oil '24 4 I F 22 121 0.11 If n n I 0 1.6 

'24 2 Dit 22 110 1.40 85 0 2 1.0 1.0 1.7 
27 1 A F 22 31 7.50 II 2.0 10 

'10 12 A F / 72 421 76.00 11.0 
'10 11, P f 72 421 76.00 510 

'81 Rect. 72 620 
'111 Rect 72 620 

IV 111 Vol Con Ma. 

37.0 
366 

. 63 wr"eh 

Vol. Con. Mat -- dial 110 KC. 

MAJESTIC 90B 

Type Tube "A" "B" "C' Serest, Screen Cath. Noel 
Tube Petition Ve. Vu. Vte Vls. Curren, Vts. MA. 

'27 1 R.F. 2.1 
'27 2 R.F. 21 
'27 3 R.P 

•27 4 R P. 21 134 87 
'27 Des. 23 240 280 

'41 (( AF/ 23 260 48.1 330 37.1 
'41 / P P I 21 260 481 280 31.1 

mn Rect. 48 61 0 pr use 

LV--I 18 LVS--I II Vol. Con Mae-dial 110 KC 

IS. 
131 
136 

7.1 
7.1 
7.1 

71 
7.1 
7.1 

1.3 
1.8 
6.5 

(ind 
Test 
MA. 

90 
9.8 
10.1 

87 TO 6.5 
280 I 0 1.2 

MAJESTIC 93 

Type Tube "A" "Ir "C' Srr .n Screen Cads. Noel 
Tube Position Vis. Vu. Vt. Vt. "2urrent Vt. MA. 

'27 1 R F 
27 1 R F 
'27 1 R F 

'27 Drt. 
'17 1 A I' 

21 141 10 . . +10 31 
2. 1 145 IC . +10 40 
23 141 10 +10 3.5 

24 
240 : 4 
141 9 

I ? 1 1 I 2 4 763 49 44; 
p-,1` , 2 4 ?60 49 

'60 11,1 1. 
1 V-1111 Vol Con IV.. 

Grid 
Teo 
MA. 

1.9 
7.1 
7.1 

OZARKA 91 AC 

Type Tube "A""8" "C" Screen Screen Cath. Noel 
Tube Position Vt. Vt. Vt. Vis. Current Vt. MA. 
'24 ' RI 
'24 IRF 
•24 ' 9F 

.24 Det I 42 --46 1 14 
'27 1 A.F. 2 1 143 -I 

'41 12 A.P.I 1.2' 243 -46 1 
'41 /P .P f 2,2 240 - 46 

'80 Rect. 48 

1V-111. Vol. Con Mari 

2 I 165 .9 F44 2 2 
2.1 165 91 1-44 1 
71 161 91 ! 44 .1 7 

Dot 
Rea 
Det 

Amp. 2 
30 1 A.P 2 

31 ) 2 A.P.j 2 110 24 
'31 / P.P. Ç 2 110 24 

*Volume control off 4 iridtà • 

\Nunn' control on leu than I role 

2 

II 
90 

PHILCO 30 

2 

PHILCO 40, 41 

Type Tube "A" "B" "C" demo Screen Cull. Neel 
Tub. Vet. Vta Vu. Vu. Cunene Vem. MA. 
'14 I R.F. 2.1 100 0.4 71 
.24 2 R.F. 2.1 100 0.4 75 
24 Det. 2.1 41 1.8 15 0 

'27 1 A.P. 14 87 0.2 

19.1 '71A f 2 API 1 85 IS 
'71A / P.P. j 1 81 19.1II 

1V-111. Vol Con Mar. 

Gnd 
Tea Type Tube "A" "B" •e• Screen Serene Colt. Neel 
FAA. Tu Vt.. Vt.. Vie. Ves, Current Vb. MA, 

Geld 
Ten 
MA. 

Grid 
To., 
MA. 

3.4 
3.3 

••.• 

2.7 3.3 
II 19 
I! 19 

PHILCO-MODEL 65 

271 
2.71 
2.71 

07 8 1 
10 4.2 lO 

32 80 
12 80 
42 pr 

PEERLESS COURIER WITH KYLECTRON 

Grid 
Type Tube "A' • B" "C" Screen Screen Cadds, Noel Tat 
Tubs Position Vt. Vt. Vu. Vt. Current Vse. MA. MA. 
•24 I RI. 2.1 190 1.2 88 .6 +2 
'24 2 R.11, 2.1 190 2.2 90 .6 +2 
'24 9 R.F. 2.1 181 2.2 90 1.1 +2 

'27 Dit. 2.1 ST 7.1 90 +8 
'27 I A.F. 2.6 85 2 +1 

+23 0.7 09 .41 12 A.F.1 2.6 280 33' 
+9 10 8.1 '41 ¿P P. J 2.6 280 33. 

320 17.0 80 Rea 50 .. 
320 37.0 '99 liplr. rolinin 3.1 lho,ni so _. .... 

61 0 I« .4* LV-120 LVS-Low. Vol. Con Min 
NOTE-Voltage acrou speaker- 140 V. ( D C ). 
• Resistor I n = tries with grid. 

MAJESTIC-MODEL 180 

Ts pr Tube -A""I" "C“ Screen Screen Cad, Noel 
Ttrhe Kenton VIA V. V1s. VIA Current Vt. MA. 

:7 1 RF 221 141 81 ' 1 I 11 
'17 : R F 7 7 14; 81 +1 1 
77 ' RF 2 1 143 81 + I 4 

'27 Dr, : 18 
19 1.1 F 2 134 

10 ' 111 12 AFt 7 1st 
T.S IPP 

22.1 27.0 
22.1 27.0 

18 2 yo ran 

Vol Co... Mae 

• - 1;J•-£22te4eiree --  

.81 
ill 

. 8 1 1 3 
-1 4 41 10 1 27 IA 1 21 Ill 

44 49 so - 4.*, 42 A F t 4 II 190 41 
64 411 tto 71.-11 IP P I 44 I vn 4% 

80 Rea 4 g 

80 1 V 11.1 v,a r- ri Mar 
80 

IV II" \, l Con Mai 

Grid 
Tees 
MA. 

PHILCO 20, 20A 

14 pc Tube "A" "IS" "C' Screen Screen Cads. 
161 I ob.. Pinuron VIS. VIS. VOL VIs. Current Vss. 

16 :4 1 R I- 21 22% 18 82 10 
11 g :4 2 R I. 22 130 28 g: In 

. 24 Drt 12 10 1 2 8 

Noel 
MA. 
t o 
n 

7 3.0 
180 
loll 

21 30 
21 30 

10 per in/ 

Grid 
Tea 
MA. 

'IA rand. 

•41 

'24 
'24 
'27 

1 R P 2 1 120 1.4 14 1 4 1.6 
2 R F 2.1 120 1.4 14 14 2.0 
Det 2 I 211 24 +24 1.5 

'4 4 II A F / 22 216 17 
¿PP I 22 ZIT 17 

.so Rest 44 

I V• - 113 Vgl Con Maa 

Grid 
Ter 
MA. 

2.1 
2.8 

- 1.1 

10 34 

.. 47 

PHILCO 76 

34 

Grid 
Type Tube "A" "B" 'C' Screen Scream Ceti, Noel Tues 
Tti& Point:in Vet Vte. Vte. Ven Current Vt._ MA. MA. 

.24 I R F. 2.1 141 3.0 90 0.4 II 3 I 4.2 
'24 2 R F 2.3 141 3.0 90 04 13 3.7 4.2 
'24 Dot 21 36 1.4 30 00 12 00 02 

27 1 A.P. 2 3 140 1.0 10 1.0 4.0 
'41 ) 2 A F 1 2.1 230 46.0 30.0 31./ 
'41 P f 23 230 460 30.0 33.1 

'80 Rea 41 

LV-111 Vol Con Man 

10 0 per see • 

PHILCO 77, 77A 

Grid 
Type Tube "A" "B""C" Screen Screen Cath. Noel Teat 
Tube Punnon Ve.. Vt. Vrs. Via. Current Vie MA« MA. 

':4 I KF 21 
24 R P 23 
'24 Dit 21 

'27 1 A P 13 
'41 J2 AFt 2 
'41 P ( 22 

'80 Re« 4 

2.V 

1 47 
141 
16 1 4 30 

140 
230 
130 43 

1 
1 90 

46 

Vol Con Màs 

3 'V 
II % 
I 2 

10 3.0 
10 
30 

TO pet phi@ 

e MIT i0 IF 1...1.611ü11. 

• • 



• • e 

PHILCO-MODEL 87 
Grid 

Type Tube "A" "B" "C" Screen Screen Cock. Noel Teat 
Tcbc Position Vt., Vea. Vt., VIL Grunt VIL MA. MA. 

•26 R.F 
26 ? 14 F 
24, 1 R F. 

«17 Der 3. 21 
•CO 16 A • 1 1 '73 4.1 

CO '15 11 A I 1 21 205 11.1 
'41 1P P 211 201 31.5 

'80 Rect. 4 4 

I.V Ill 

1.3 78 
1 78 

13 78 

1.1 
1.1 
11 

1;1 

Vol Con Mal 

14 
3.4 
34 

6.9 
6.9 
69 

RADIOLA-MODEL 44 
WITH INCREASED SCREEN BIAS VOLTAGE 

Grid 
Type Tube "A" "B" "C" Screen Screen Cads. Noel Test 
Tubs Position Vu. Vie Vt. Vs. Current Vi., MA. MA. 

'24 I R.F. 2.11 111 1.2 40 .2 +1 I 
'24 2 R.F. 2.11 115 1.2 40 1 +I 

12 67 '74 Det 7 II III 41 19 ,4 +8 

21 30 
21 30 

41 

PHILCO 95 

"B" "C" Susan Screen Calk. 
Try: PToseitie " to e.sa. VIL Vta. Via. Comm Vim 
-14 RP 211 115 0.0 91 0.8 1.3 
:4 2R9 2.11 III 0.0 91 0.8 1.3 
14 t F. P. 1.11 111 0.0 91 08 1.3 

17 Det 2.11 0 0.1 
lit Lae 2 15 27 0.1 

'27 1 A.P. 2.11 81 0.2 

41 )2 AP./ 12 210 11.0 
41 P 1' Ç 22 210 41.0 
"80 Rect. 4.5 

LV-111. Vol. Con. Max. 

0.7 
1.1 
11 

Noel 
MA. 

4.0 
4.0 
4.0 

Grid 
Tas 
MA. 
1.1 
1.1 
li 

0.0 0.0 
0.0 0.1 
2.1 3.1 

113.0 30.0 
28.0 30.0 
13.0 ter sob 

PHILCO 9e, 296, 96A, 296A 
Grid 

Type Tube "A" -ir "C' Salem Screen Cath. Noel Teat 
lisie Poitiers Vis. Vu. Vta. Vu. Commit Vela MA. MA. 
24 1 R.F. 2.15 Ill 0 91 .8 5.3 4 1.6 
'74 2 R.F. 2.11 151 0 95 .8 5.3 4 1.7 
'24 1 R.N. 2.31 111 0 .43 .8 1.) 4 8.6 
'27 Dei. 2.11 .7 0 0 
27 DM. Amp 2.11 1 1 0 0 
27 I A.F. 2.15 1.1 2.5 4.0 

'41 42 A.I".1 2.2 250 11 .. 28 33 
'41 P.P. Ç 22 210 41 .... 28 33 
IO Rect. 4.5 43 Fa twee 

1.V.-111. Vol. Cue. Mu. 

I'Volurne control off. 

RADIOLA-MODEL 33 
Grid 

1 p2 'tubo -A" -11- "C' Semen Screen Cads. Neel Test 
1 ube Puitien Vt., Vt., Ve., Vs., Covent Vt. MA. MA. 

1.1 14 
1 II 

11 

1 1 1 1 
41 11 
Ill 27 

`e R 
2 1RF 
27\ 1 R 

27 Oct 
2. I A F 

A F 

I 4 127 6 
I 41 126 
1 41 116 31 

2 I 26 
I 4 121 8 
47 131 29 

47 . . 

Vol Con Max 

10 

RADIOLA-MODEL 44 

Type Tube "A" "B" "C" Screen Screen Cath. Noel 
TuL,. Position Vt. Vat Vi., Vts. Current Vie. MA. 

14 I R F 24 162 1.4 38 I 1 1 1 
24 2 RI' 21 III 11 39 1-1 1 1 1 
'4 1.1rt 22 110 41 11 1-6 ? 

4, Al' 24 211 6 
au Rect 48 

1.11 117 V..1 (Ion Mas 

Grid 
Test 
MA. 

71 
2 

29 12 
114 

2 

'41 A.P. 2.21 220 S• 

'80 Roct 4,6 

LV-114 High Tap. 

2 

30 32 
128 
/28 

Vol. Con. Max. 

R. C. A.-MODELS 47,67 Grid 

Type Tube "A" "B" "C" Screen Screen Cath. 
Tube Position Vu VI., Vie Vu. Current Via 
'27 I R.F. 2.4 121 3 -IT 
27 I Da. 2.3 70 8 -14 
'27 1 IF 2.4 131 6 -16 
'27 2 I.F. 2.4 140 8 -17 
'27 Osc. 2,3 68 .. -13 

2 '27 2 Dot. 2.3 230 27 -11 
2.1 '27 tarot 2.3 65 2 

'10 A.F. 70 120 76 
'81 Rect. 7.0 • • 
'81 Rect. 7.0   

LV-116. Vol. Con. Max. 

'NOT!-This is not the true bias voltage, but the reading ob-
tained at the socket due to series resistance. 

RADIOLA-MODEL 46 

Type Tube "A" "8" "C" Screen Screen UM. Nor'! 
Tul,. Position Vt., Vie Vet. Vt., Current Vt., MA. 
'21 1 R.F 2 $ ISO I 4 }, ' -I-I l I 
24 2 R.F 2.2 110 1.3 39 4-1.5 1.1 
'24 Dot 2.2 110 4.6 16 +62 .2 

'45 A F. 24 217 6 27 30 
'80 Re,.t 47 471 

Grid 
re« 
MA. 

I 71 
2 
2.2 

1-V - - 117 Vol Con. Max. 

RADIOLA-MODEL 46 
WITH INCREASED SCREEN BIAS VOLTAGE 

Grid 
Type Tube "A" "B" "r" Screen Screen Cash, Nat'l Teat 
Tisis Position Vu, Vu, Vis. Vt.. Current Vu MA. MA. 

'24 1 R.F. 2.1 141 1.6 14 .2 
'24 2 R.F: 2.1 141 1.6 14 .4 
'21 Da. 2.1 90 1 '17 

•41 A P. 2.1 190 •8 
'80 Re«. 4.2   

LV-109. Vol. Con. Max. 

'Resistor in corles with grid. 

+2 1.5 
+2 1.6 
4.4 .1 

21 
40 

2.1 
2.8 
I 6 

27.1 

Type Tube 
Tube Position 

'27 Coupler 
'27 RF 
'27 I Det 

'27 OM:. 
•27 1 1 F 
27 2 1 F 

RADIOLA-MODEL 64 

"A" "B" "C" Screen Scram Cads. 
Vt. Vie Vet. Vti. Current Vol. 
24 124 21, -11 
231 124 2 . -11 
24 75 9 . +If 

2.4 
24 
24 

'27 2 Dec 2.4 
'27 Vol. Con 2.1 
'30 A I' 7 

'81 Kett 
Red 

71 
71 

140 
140 
70 

7.1 
1.1 

170 24 
2 

316 61 
70 

LV 117 LVS- 1217 
N.. tuned In 

-17 
-17 
- 11 

- 14 

Nee'l 
MA. 

3.8 
3.8 
.2 

6.2 
6.2 
8.2 

13 

ao 
ao 

Vol Con Max 

Grid 
Test 
MA, 
11.8 
7.2 
2.2 

Il 
7 
72 

9 
.8 

61 

RADIOLA-MODEL 66 Grid 

Type Tube "A" "B" "C" Screen Screen Cath. Noel Ton 
Tube Position Vts. Vie Vt., Vt.. Current Vta, MA. MA. 

'27 R.F. 23 70 1.1 
'27 Dot. 2.3 61 -7 
'27 1,1.1.. 2.3 70 3 

27 2 I.F. 2.3 70 -3 
'27 Oat. 2.3 61 .... 
27 2 Dot. 2.21 210 27 
'41 A F. 2.3 200 126 

'80 

LV-I11. High Tap. Vol. 
•NOTE-This is not the true bias voltage, 

tamed at the socket due to series 

-21 
14 

-21 
-21 

-11 

4 
.4 

3.8 
1 
6 11 
I 2 

30 
110 
110 

Con. Max. 
but the reading 
resistance. 

8 
2.1 
72 

ob 

Noel Test 
MA. MA. 

1.3 9.4 
.6 3.1 

6.0 6.8 
6.0 6.8 
6.4 7.0 
.1 .8 

51 iff 
63 
63 

R. C. A.-VICTOR THEREMIN 
rube Type "A" "B" "C" Screen Screen Cath. Noel 

Poiition Tube Vat. Vt.. Ve., Vu, Current Vta, MA. 

I '27 1.91 ao. 11.1 ... • 0 7.1 
2 '24 1.91 135. 11.1 10.2 -0.1 0 o 
1 '27 1 91 60. 11 0 0 ¶ 1 
45 '27 1.91-2448 0 0 11.3.5 
le '20 0 11114 81 0 11.S Is 1.I 
6 '71 ,A 4.6 Di. II ts 31 .... 12 1411 

74 '71.A 4.6 141 tollS Ste» boo 
Rect.• '80 4.6 .... 

• The range of variation of the reading, taken on Radiotrons 
Nos 4, 1, 6 and I is caused by a change in the resonance point 

the volume control loup circuit. Any object ( such as dse 
measuring instrument cable, body of the operator, etc.) coming 
in proximity to this circuit will give the variations noted above. 

LV-120. LVS-I20. 

SILVER 30 ( Serial number above 12907) 

Type Tube "A" "13" "C" Screen Screen Cath. Noel 
Tube Position Vet. Vts. Vis. Vts, Current Vss. MA. 

'24 I R.F. 2.2 142 1.0 60 0.6 1.0 2.6 
•• F• 77 340 1 4 111 na 1.4 23 

24 R.P. 22 110 1.2 38 0.6 1.2 3.2 

'24 Dee 2.2 /1 5.4 
'27 I A F. 2.3 176 eo 

41 12 A F.) 2.3 205 400 
'41 /PP 1 2.3 201 40.0 

Rect. 4.3 
LV-114. Vol. Con. Max. 

...• 

40 

Grid 
Test 
MA 
3.2 
3 I 
2 

0.1 me 0.2 0.1 
12.0 6.3 8.6 

28.0 32.0 
28.0 32.0 

41.0 mr sae 

SILVER 43 

Type Tube "A" "8" "C" Screen Screen Cads. 
Tube Position Vis. Vts. Via, Vss. Current Vt.. 
'24 1 R F. 
24 2 R F. 
'24 1 R.F. 

2.4 112 1.1 64 0.8 1.7 
2 4 141 2.0 64 0.8 2.0 
2 4 148 2.0 64 0.7 2.0 

'24 Dit. 2 1 68 6.0 
'27 I A.F. 2.1 184 1.0 

'41 (2 A F / 24 223 44.0 
'41 ) P.P. 1. 2.4 223 440 

'80 Rect. 4.1 
LV-117. 

72 0.2 1.0 
13.0 

Vol. Con. Max 

Noel 
MA. 

4.1 
3.6 
3.3 

Grid 
Test 
MA. 
1.5 
5.1 
1.0 

SILVER 63 

Type Tube "A" "B" "C' Screen Screen Cads. Noel 
Tube Poids. Vis, Vu. Vs., Via Current Vt.. MA. 

'24 I R.F. 2.4 170 1.0 71 0.9 1.0 2.8 
'21 2 R.F. 2.4 161 2.0 71 0.8 1.7 3.1 
'24 3 R.F. 2.1 164 2.0 70 0.7 2.0 3 0 

'21 Del. 2.1 76 7.0 69 0.2 7.0 0.1 0.3 
'27 1 A.F 2.4 196 11.0 7.8 9.2 

'41 ) 2 Al 1 2 331 
41 /P P. 4 24 221 440 . . 30.0 33.0 

'80 Rect. 4 

I.V - 117 Vol Con Max 

42 0 ref *sir 

SILVER MARSHALL-MODEL 30 

Type Tube "A""B" "C" Screen Screen Cads. Noel 
Tube Position Vts. Vu. Vu. Vt.. Current Vu. MA 

'24 1 R I ' 25 147 - 1 I-60 1-1 6 
24 2 IS F 221 140 - 1.4 4-58 1- I 21 
'24 IR F 25 140 - 1.2 1-58 l-1,2 32 

'7.4 be. 2.21 35 -1.4 - I 411 I III .2 .5 
17 I A F 23 1-12 11 8.7 

'41 12 A.F .t 23 205 -40 28 37 
'41 P.P. 1 2.3 205 -40 . . 28 37 

'80 Re« 47 ' 411 • 
LV-I14 Vol. Con, Ma-x. 

NOTE. -These Are lowest allowable sables 

God 
Test 
MA. 
35 
3:3 
42 

SILVERTONE MODEL 51-58 comb. 

Type Tube 
Tube Position 
'27 I R.F 
'26 2 R.F. 
'16 3 R.P. 

Grid 
"A" "8""C" &ISM Sawn Lads. Noel rut 
Vu. Vts, Via Ve., Current Vis. MA. MA, 
2.0 110 9 +9 2.6 
1.5 110 8 1.1 
I 110 8 1.0 

'27 Dee 2.0 4$ 
'26 1 A.F. 1.1 110 7 

'7IA ) 2 A.F./ 4.1 171 38 
'7IA / P.P. j 4.1 175 38 

'80 Rect. 4.1 
LV-118. 

.• .•• •..• 
Vol. Con. Max. 

4.0 
8.0 
8.1 

0 3.0 3.1 
5.0 7.8 

... 15.0 17.0 
. 11.0 17.0 

. 31.0 prr awe, 

SILVERTONE 53-54-60 

Type Tube "A" "V 
Tube Position Vt.. Vt. 

'27 1 R.F. 2 101 7 
27 7 R F 2 10$ 7 
'27 R F. 2 101 7 

Grid 
"C" Screen Screen Cads, Nor'l Teat 
Vts Vt., Current Via MA. MA. 

et 0.3 '27 4 R F. 2 101 7 
7.0 9.3 

28.0 33.0 
28.0 33.0 

43.0 raid 

SILVER-60, 95 
Grid 

Type Tube "A" "B" "C" Screen Screen C.d.. Noel Test 
Tube Position VII. VII. VII. VII. Current Vt., MA. MA. 

'24 I R F 23 140 1.2 60 .6 +2 2.5 3 1 27 Det. 
'24 2 R F. 23 133 1.2 60 .6 +2 2.4 3.1 '24 I R.F. 2.1 150 2.6 70 
.24 3 R F. Z 3 131 1.2 60 .6 +2 2.1 3.4 '24 2 R.F. 2.1 110 2.6 70 

'24 Det. 2.3 60 3.8 10 
'27 I A F 23 180 1.• 

'45 t2 A F 1 23 210 400 
"41 ) P P 1. 23 210 400 

'80 Rect. 48   
LV-117. Vol Con. Max 

•Res in grid. 

Grid 
Type Tube "A" "8" "C" Screen Screen Cath. Noel Test 
Tube Position Vto, Vm. Veg. Via. Current Vt., MA. MA. 
• 

FF +6 0.1 01 '27 I A.F. 2.1 131 9.0 . . 
4-11 26 7.0 '41 12 A F I 2.1 190 35.0 .... 

• Is IPP 4 2.1 190 31.0 . 
'80 Rect. 1.1 

Vol. Con. Max. 

29.0 
290 

33.0 
33.0 

38.0 Mimi, 

'27 Del. 2 40 0 
'27 I A.F. 2 100 6 
'41 12AF4 2.1 180 30 
'41 ' P.P. 1 2.1 180 30 
'80 Rect. 4 1 

I.V • I18 Vol Con. Max. 

Grid 
Tut 
MA. 
4.1 
4.0 
3.8 

30.0 33.0 

+7 3.1 6.1 
+7 3.1 6.6 
+7 3.6 6.1 
+7 3.0 6.0 
0 2.0 2.1 

+6 3.0 4.5 
22.0 21.0 
22.0 21.0 
42.0 set leek 

SILVERTONE 56 

+6 0.1 1.0 
+3 1.0 1.1 
+3 1.0 1.1 
+9 1.0 7.1 

21.0 29.0 
25.0 29.0 

37.0 
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1 SLAGLE "STAR RAIDER"-MODEL P. A. STARK PIANO CO. STROMBERG CARLSON-MODEL 638-A VICTOR-MODEL R. E.-45, R-32 7. 
Grsd Type Position "A" "13" "C" Normal Grid Screen Cathode 
Teat Tubs of Tube Volts Volts Volts MA. Test Grid Vohs ..i 20-25-30-R. P. 40 Grid i.: 2 

s Grid Type 'rube "A""13" "C' Screen Screen Cads. Noel Teat Tube POlM Vt. Va. Vt.. Vta. Current Via. MA. MA. 
Type 'Tube 'A" "W' "C' Screen Scram Cadti Noel 

• I '1 Type Tube "A" "8" "C' Screen Screen Cads. Nee T•et Tube Position Via Vra, Vta Vu. Current Vt.. MA. MA. '26 1 R.P. 1.3 101 9 3.9 7.3 
I': Ct Tube Poait",ors Vt. Vs. Vb. Vt.. Cantu Vie PIUS. MA. '24 1 R F. zes 164 .... 60 .... 1.3 2.4 3.6 27 1 R.14. 2 I 90 4 +4 2. e 3 '26 2 R.P. 1.3 105 9 3.9 7.3 
' CD 484 l RP. 2.75 110 5 . 1 5 9.4 '27 2 R P. 2.05 150 12.5 .... .... 12.1 6.5 9.0 '27 2 R.F 2 I 90 4 '27 3 R.F. I 90 4 +4 2.8 4.3 '26 3 R.F. 1.3 101 9 3.9 7.3 

+1 3.1 5.4 - a 484 7 R P. 1 se 126 1 1 14 10.3 '27 3 R.F. 2.05 ITO 12.5 .... .... 12.7 6.7 9.0 2 '26 4 RI,. 1.3 107 9 19 7.3 
1" e.< 494 1RF. 281 112 1 1 1 9.6 27 Det. 2 35 2 I 1 '26 1 R.P. 1.3 101 9 19 7.3 
''' 484 4 R F. 1 85 126 1 1 1.5 4 9 8 8 '27 Det. 2.01 53 .... 7.0 '27 1 Al' 2 80 4 2.1 40 -- 3 3.4 
': gg 484 5 R P 285 117 51 58 4.0 8 4 '27 /P.P. I 2.05 144 12.3 12.3 1.7 7.8 "/ 1 A J2 A F. 4.4 151 30 +4 223.1 404./ ..2276 

Del AT. 1.3 WO 6 4.1 7.4 
'27 JIA.F.t 2.05 144 12.3 j2.3 1.7 7.8 

• . CD 7 œ 484 6 R P 2.81 120 15 
484 Det 2.85 250 20 20 1 I 1.7 

5.1 4 I 6 
'45 ) 2 A.F.I. 2.3 241 40.0 '7IA /P.P. ) 4.4 III 30 22 40 '45 j2 A.P.1 . 37 'IS /P.P. '41 /P.P.24f 40.0 .... 27.1 32 2.1 230 40 37 41 

i: ce 2/0 11 A F ( 7.2 360 66 38 45 '80 Rect. 4.4 

Vol. Con. Max. 

  .. . .... .... .... 27.S 32 .... 54 prank '80 Rect. 4 4 
LVS-HL Vol. Con. Max. dO LItve_ct. 110. 4.4 

1: le  a, )P P. { 7.2 360 66 38 45 LV--.110. LV-I17 Volume Control Max. 
i • 181 Ren 7 2 lf Dial Set at 136 KC. 
ll tr!. 2.'81 Rect. 7.2 57 

LVS--115. Vnl. Co; Mu. STEINITE-MODELS 70-80 STROMBERG-CARLSON-MODEL 641 8c 642 ZENITH-MODEL 41 
Grid Grid 

i' O SPARTON-MODEL 110 Grid Type Tube "A" "8" "C• Screen Screen Cath. Neel Teat r,... Tube "A" "B" "C' Screen Screen Cads. Noel Test 
i' C1' Grid Type Tube "A" "B" ' C' Screen Screen Cads. Noel Tait Tsr6 Porkies« Vu. Vu. Vta Vt.. Current Vt..MA. MA. Tube Position Vt. Vt.. Via. Vta. Grunt Via MA. MA. 
1. .1 Type T1111» "A" "11" 'V' Screen Screen Cath. Noel Ten T.t,. Position Via. Vu. Vat. Vta Current Via MA. MA. '24 I R.P. 2.25 125 11 14 .1 +2.5 75 12 '24 I R.P. 1.91 200 2 98 

'27 2 R.P 2 91 4.5 +4-42.1 43 74.1 Fie Tibe Poition Vta. Vsi. Vt. Vet. Current Veit. MA. MA '24 I R.F. 24 126 .75 100 .4 +3.0 2.5 1.1 '24 2 R.P. 2.25 125 2.854 0 4 8 .1 +2.1 I 3 
'24 2 R.P 2.4 210 3.1 98 .5 +3.1 3.4 6.0 '24 3 R.P. 2.25 130 2 58 .4 +1 2 3 .27 3 R•r• 2 9/ 4•1 +4.5 4 7.1 la 484 I R.P. /6 145 4.5 
'24 3 R.F. 2.4 205 3.9 98 .65 +4.1 3.0 6.3 '27 Det 1.9538 .. 

à ›.4 484 2 R.P. 2.6 150 4.1 4.5 4.6 9 
+44.0 1.3 1.6 '41 A.P. 2.2 230 40 -4.5 .414 114:43 

'27 Det. 2.2 230 -2• .... +27 1.82 '27 1 A.P. 2 2.3 
.1 484 3 R.?. 2.6 141 4.1 +4.1 4 8 '27 Det. 2.4 235 24.0 

'45 j 1 A F./ 2.5 37.0 32 '71A 2 A.F. 4.2 14891 194 3 
1.4 484 4 R.P. 2 6 148 4.5 •••• +4.1 3.1 7 27 

'4$ /P.P. 5 2.1 23045.0 32.5 37.0 '80 Rect. 4.4 .... 
1 484 Wet 2.6 125 10 .. ++104.1 4 7 .5 .7 '80 Rect. 4.8 42.0 per sub LV-111. High Tap Vol. Con. Mu. Vol. Con Max 
I g 484 1 R.P. 21 140 4.1 '80 Rect. 4.1 

LV-110. .7.8 

4 CI' 2226 I AP. 1.27 20 11.1 IN- -120. INS-High. Vol. Con. Max. 'NOTE-Thin is not the true bita voltage, but the reading ob• 

2181 2 A.F 7.2 41 5 72 tamed at the socket due to aerie. resistance. 

2281 Rea 72   

I- g LV-110 Vol Con. Max 
ZENITH-MODEL 42 

SPARTON-MODEL 301 
STEWART WARNER- Grid MODEL 900 STROMBERG-CARLSON 652 Type Tube "A" "13" "C" Screen Sawn Cads. Noel 

id Type Tube "A" "8" "C' Screen Screen Cath. Noel Ten Teat 

Grid 

Gm Tube Position Ves. Vox Vet. Vt.. Currant Vt..MA. MA. 
Gr  

Type Tube "A" "B" "C' Screen Screen Cads. Nail Ten Tube Position Via Vt. Vox Ves. Current Vu. MA. MA. Type Tube "A" "8" "C' Screen Screams Cida Noel Tut • IR.?. 1.90 214 3 94 .... +2.2 3.4 1.7 
+ 10 3.7 6.7 Tube Poiition Vas. Vet. Via. Via Queue Vb. MA. MA. '27 2 R F. 1.90 80 4 .. .... +4 3.1 6.1 

Tube Petition Vie Vta Veil. Va. Current Vol. MA. MA. '27 I RF 2 2 146 10 ... +4 3.1 6.5 1-10 47 88 '24 I R F 2.2 130 2.4 57 0.2 +3 0.7 2.0 '27 3 R.P. 1.90 87 4 
484 I R.F 2.75 130 4 +4 1 5 6 '27 2R I' 23 147 10 HO 2971 '24 2 R.F. 2.2 130 2.417 0.2 +3 0.6 2.0 '27 Den. 1.90 31 12 21 
484 2 R.P 2.75 130 4 +4 4 7.5 27 4 R F 2 2 147 10 +4 2.5 3.8 +4 3.1 6 '27 Det. 2.2 30 .... 24 3 RT. 2.2 135 2.3 60 0.2 +3 86 1.8 '27 I AT. 1.90 78 4 
484 3 R.F. 171 128 4 1 8 28 27 1 A F 2.2 140 8 48 4.1 57 '27 Det. 2.3 210 9.0* .... .... I-21 1.6 I 8 '10 2 A.F. 6.7 420 31 20 225 

31 484 4 R.P. 2.75 130 4 +4 4.5 8  '41 AT. 2.3 240 41.0 ....• .... 32.0 31.0 '81 Red 6.9 
484 5 RT. 2.75 121 4 +4 4 7.5 '45 2 A.F I. 2.2 215 44 97'5 30 0  '80 Rect 4.4 ..... .... .... .... 410 pr suit 
484 Det. 2.7e 100 20 '4-20 . 1 1.1 '45 P.P. ( 2.2 235 44 32 15.0  
181 JI A.P. 7 0 380 40 41 8n Rein 4 6 LV-118. LVS-High. Vol. Con. Max. LV-115. Vol Con. Max 
581 P.P } . ' .. . 415 . 

/. 7.0 380 . LV-109 Vol Con Max 40 45 • Resistor in grid circuit. 
281 Rect. 7.0 .... 72.1 . 

281 Rect. 7.0 •-• ••• 72.5 . 
LV-117 Vol. Con. Max STROMBERG CARLSON-MODEL 846 

STEWART-WARNER-MODEL 950 (60 CY.) Grid Grid 
SPARTON-MODEL 930 Grid Type Tube "A" "B" "C" Screen Screen Cads. Noe Test Type Tube "A" "8" "C" Screen Screen Cads. Neel Tut 

Type Tube "A" "8" ' C' Screen Screen Cath. Noel Test rut. Peition Vet. Via Von, Via Curren" t Vt.. MA. MA. 1.6 Tube PloaiRtiFon 2V3ta V1t..73 Veal V44u. Cunent Vt.. MA. MA. 
.3 2 2 3.9 '24 1 R.F. 2.4 150 .2 58 

Type Tube "A" "8" "C' Screen Screen Cads. Noel GTneeat Tube Position Vt.. Via. Via Vta Cuvent Via, MA. MA. '242.4 110 .3 58 .8 +3 2.5 3.7 '24 2 R.F. 2.3 173 2 14 .3 2 12 3.9 

Tube Position VI& VOL Vb. Vta Current Vta MA. MA. '24 24 3 R.F. 2.4 155 .7 60 .6 +3 1.7 4.0 '24 Det. 2.3 85 4 36 .... Y .... .5 
. '24 2 R.F. 2 2 170 -1.6 72 1.2 +1.5 4.25 1.7 

C•48 2 R.P. 2 8 115 3.5 +3.5 8.7 13.7 27 I A.F. 2.1 110 6 .... ++272 4:41 6:23 17 .52 A.F./. 2.3 153 13 ••.• 13.1 3.4 5 
C•48 1 R.F 2.8 100 3.5 +33 / 13.' ' 24 3 R F 2.15 170 -1.3 71 .6 +1.5 3.0 4.0 ' 2'7 Det. 2.1 220 22 '27 I A.F. 2.3 11 1.1 •••. 4 1.2 1.1 

C•48 3 R.P. 28 Ile 3.1 +3.1 3.2 6.1 ' 17 Det. 2.11 157 -138 .... .... -I-16 0 6 0.7 '27 -10 ... •••• '27 jP.P. j 2.3 113 13 •... 13.5 3.4 5 
C•48 4 R P 2.8 113 3.5 +3.5 87 14.3 31 40 
C•48 IR?  . 2 8 115 3.5 +3.5 5.8 82 '46 12 A F I ..2 233 -40 0 .... .... ... 26.0 29.0 '41 j2 Al' 2.5 270 50 31 40 45 13 Al' / 2.1 210 49 ••. 

'41 IF' P $..2 235 -40.0 ... .... 27.0 30.0 '41 /P.P j 2.1 270 50 49 •-• 
C•48 bet. 2.85 160 16 +16 I 2 3 so im. mg 5.0 
Ittr4s ín.F.1 4.6 180 36 . .. 14 37 '80 Rect. 4.6 52.5 rime '80 lullpir. 5.0 -* Vol Co.. Mu. LV-I20. •••• LV-116. LVS-120. 
tests /P.P.f 4.6 180 36 37 LV-107. Vol. Con Max. LVS-High. Vol Con. Max. 

'80 Rect 4.6   
LV-114. LVS--118120. Vol. Con. Max. TEMPLE-MODEL 860, 880, 890 

STEWART WARNER SERIES 950 Grid 
SPARTON-MODEL 931 Grid Type Tube "A" "B" "C' Screen Screen Cads, Neil Test Type Tube "A" "8" "C • Screen Screen Cads. Noel CeTieilt 

Grid Type Tube "A" "13" "C" Screen Screen Cads, Nor'l Teat Ti.& Petition Yu Vs. Vea Vb. Current Via MA. MA. Tube Paid« Vta Vet. Vta Vern. Gaunt Vta MA. MA. 
Type Tube "A" "13" ' C' Screen Screen Cath. Nor'l Test Tube Petition Vt.,. Via Vb. Via Current yea MA. MA. .27 IR.?. 285 100 5 +5 3.8 1.7 
Tab. Ponnon Via Vt.,Via Vs. Current Vet. MA. MA. '24 I R.F. 2.3 166 1.1 78 0.8 - 1.3 3.9 7.2 '27 2 R.F 2.05 100 1 +1 4 6 '24 I R.1". 2.1 175 2 51 2 2 0 3.1 
484 IR F. 25 I15 1 +5 8.5 15.5 '24 2 RI'. 23 168 2.0 75 0.8 - 2.0 58 9.6 '27 1 R. F. 2.05 sno 1 +6 4.2 6 '24 2 R.P. 2.1 171 3 55 2 2.0 3 I 

+1 4 5.7 '24 • 484 2 R F. 2.6 151 5 +5 8.5 11.5 '24 3 R P. 2.3 167 2.0 75 0.8 - 2.0 6.2 9.8 27 4 R.F. 101 100 1 85 4 • 2.5 0.2 4 
Dit. 2.5 

. 2.4 1.1 484 3 R.14. 2 '17 Dit. 2.3 .180 6 115 1 +1 7 12 -20.0 0.6 0.6 '27 Det. 2.01 35 
sg" 4 R.F. 2.6 III 5 +5 10 18.5 '27 I A.F. 2.3 182 2.5 . -13.1 5.8 6.8 '27 1 .1.F. 2 I II 1 7 +7 4.2 30 5.7 

.. 1 48s 1 R P. 2.6 110 1 +5 7.1 14 '44 2 A.F I. 2.3 260 24.0 (se .45 12 A.F.1 2.4 190 38 . 27. 
484 bet. 2.6 110 I 1 + 11 '2 .. " 45 P P. f 2.3 260 278 31 0 '41 IP.P. I 2.4 190 38 27.1 30 

182 1P.P. $ 4 5 255 25 27'5 '80 Rect. 4.6 21 27.1 
Vol. Con. Max. 

--• 
LV-I09 Vol. Con Max 

182 j1 A F./ 4 5 215 '80 Rect. 4.8 

260 Rea. 4.8 . .. 47 LV--11 5 

1V-I17. Vol. Con. Max. 

...• 

i 1.1141  • 

40 

ZENITH-MODEL 52-53-54-55 

ZENITH 71, 72, 73, 77-60 CYCLES 
712, 722, 732, 772-25 CYCLES 

'27 I A.P. 2.5 60 2 
'27 2 A.F./ 2.1 150 12 
'27 P.P. Ç 2.1 110 12 

'41 3 A.P.1 2.4 250 12 
'41 P.P. J 2.4 250 12 

•••• •••• 

23 27.1 
23 27.5 

5 Le 34 
13 3.1 1.2 
13 3.1 5.2 

40.0 44 
40.0 44 

LV-120. LVS-I20. Vol. Con. Max. 

Actual voltage same as on R.F. plates, but cannot be measured 
unleu Electrostaoc voltmeter je used 
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SET 

_ 

AMPERITE LINE VOLTAGE CONTROLS FOR STANDARD RECEIVERS 

ACME 

77 
re 
AC-7 

AMRAD 
- 

8484 84C: 8413 
81 
70 

APEX 

USE 
AMPIERITE 

11-01-5 
9-A-5 
6•A•5 

51-hy5 
10.A•5 
11-A 

104 R-2 8•A•5 

115; 140; 240 8-A•5 
21> 31; 37 13-A-5 

46; 47; 48; 49 17A-5 

ATWATER- KENT 
Me de I. - 

70, 744 75: 76 
55; 1055 
613, 1060 
46; 53 
56; 57: 40; 37 

AUDIOLA 
Mel el, - 

60) 70; BO 
7330; 8430 
829; 929 

BALDWIN 

50 70 
eis 

BALKEIT 

BALKITE 

S. G. 8. 
A-3; A-7 
B-7; B-9 

BOSCH 

56 A, 58-8 
60-D: 60.E. 62-C 
48 Series, all models 
49 
38 Seri. 
29 Series 
28 Smiles 
66: 96; 116 5.A.5 
136: 146 5-A•5 
126: 166; 176; 107 5-A.5 

BREMER TULLY 

Aw6erue 
9-A4 
7-A.5 
8•A•5 
6414 
5-A•5 

9-A.•5 
51•A•5 
11-A.5 

5•A•5 
6.A25 

A .66••• 
9•A•5 
11.A4 

12•A•5 
7•A•5 

52-A•5 

Ampe,we 
9-A-5 
10-A-5 

51-A•5 
5•A•5 
6-A . 5 
4-A-5 

S411: S-82 9-20. 
CI. 82 9-A-5 
11-20 8-21 9.-A•5 
640; 6-41. 7-70 771 5-A-5 

BR.- DRAKE 
Ai oJel. - 
60 Series 
70; 70.R. 71. 7I.R 
53; 5* se 57 
34; 36: 46 

BRUNSWICK 
Sie.1 el e-

15; 22; 52 7-A•5 
S-14; 5.21; S-31 9-20' 
14: 21: 31 9.20. 

BUCKINGHAM 

Anprnre 
8-A•5 
9./14 

8-41•5 

I. 2: 3; 4; SO 8-A-5 
86.5G 10-A•5 

BUSH & LANE 
- 

SS; 75; New 9- le 
20; 21, 30: 32, 34 8-A• 

40; 50: 60; 70: 90 8-A-5 
9-K- 10-K. 114( 8-A-5 
12-K; 172 8•A•5 

CLARION 
AC•51. AC-5> AC-55 .0-10' 

CLEARTONE 
III All Model., 8-A- S 

COLONIAL 
31-AC; 32-AC 45.A.5 
33-AC; 34-AC 41-A4 

COLUMBIA 
11ed.1.-

5C68/6 940 
C4; C-3 
C-2; C-4 
C-20, C-21 

COURIER 
Aleàrlo - 

61; 654 65-2; 654 

CROSLEY 

931 Si 
77 

5-A•5 
10-A•5 
II -A•11 

Amye•oe 
7-A4 

..1agkeveia 
46-A•5 
10-A•5 

USE 
SET AMPERITE 

84 
70•S 
308; 3184 324; 344 
30; 31; 334 40 41 
404; 41-.14 424; 824 
4I-A; 42; 82 
609; 6101 704 
7064 708 
804 

DAYFAN 
141•4•11-
90‘ 91; 93- 94 
6> 18, 69, 72 
80; 81; 82; 83 
25; 26; 27: 28 
43; 48; 54: 56 

EARL 
14•4•1.-
21; 22 
31-.% 32-> 334 
31; 24 
32: 41 

EDISON 
11.1•4.1,- Amprrate 
R-64 R•7 13-A-5 
R-1; R-2 10-A4 
R4c R-5 9-A4 

EMERSON 
Amory« 

E-3. 7.3; G.3 7-A4 

ERLA 
›ledele-
34t 36: 38 37 
30; IL 32 
S-52 R 
S-61 R 
71. 72, 73 

EN'EREADY 
,1•1•1. - 

52; 53; 54 
42: 43: 44 
31; .17 33: 34 

FADA 
itle - 

40; 41: 42 
4* 46 
loi 2.0.2 
75: 77 
254 2.5-3 
16; 17; 32 
10 : 1; 31 
71: 72: 50-E•420 
70-E•420 
504.1130 70E-180 

FALCK 

23. 26; 27 

FEDERAL 

11-A4 
5•A•5 
9-A•5 
5-A•5 
9-A4 
7-A4 
5-A•5 
5-A4 
6-A•5 

9-A•5 
6-A•5 
6-A4 
6-A4 
6 . A • 5 

5•A•5 
10•A-5 
6-A-5 

10-A4 

Type ''34" 
Type "K" 
Type "'V' 

FREED-EISEMAN 
111o. Ampe•ore 
NR-35; NE-56 5-A•5 
N5- 78-AC 
N •79-AC 8-A•5 

NR-45; NE-85 9•A•5 
N1140; NR-80W 5-A•5 

FRENCH, JESSE 

5,-A•5 
9-A•5 
9-A•5 
10-A•5 
8•A•5 

11-A4 
8•A•5 
7,A4 

Ampen. 
9-A4 
9-A4 
7-A4 

10-A-5 
9-A4 
6-A•5 
5•A - 
11-A4 
II-A4 
10-A4 

Anuaeri6 
6-A•5 

8•A•5 
5-,A•5 
8-A-5 

All 31.441. A 

FRESHMAN 
,f 

N•144 72.47;,24-12 9-A-5 
G-2; G-3t G-4; G4 6-A4 
G6; 3-Q1 3-QD 6-A-5 

"IC"; '14'; M-11 6-A4 
14-16; QD-I6 6-A4 

GENERAL ELEC. 
31; SI 9 V•10oe15-A4 

Combination 9 V•10or11-A•5 
7 Tube T.R.F. 

GEN. MOTORS 
Model, - 

1201 130; 140 10-A4 
1501 160 10-A4 

GILBERT 
11.1•4.1.-

69 

GILFILLAN 

105, 106 
1001 1011 102; 103 
3> 44166; 77 

GRAYEAR 
1111•44 1,-
700 770 9.V•10 or 15-A• 
900 9-V-10 or 8-A-5 

330 340 9.A•5 
500 550 520-L 5-A•5 

GREBE 

6-A•5 

7-A-5 

9-A-5 

6.1.61•1,- A .•••wr 

USE 
SE f- AMPERITE 

16e 18950 221; 265 
285 
21950•A; 1704. 
270C 
285-A; 4504 

le 7 

GULBRANSEN 

9-A-5 
9-A - 5 

10-20-
10.20* 
10-20" 
5.A.5 

291; 292; 2001 7950 7,A4 
290; 295; 296; 197 7-A-5 
161 11-A•5 

HAMM.- ROBERTS 

HI Q.31 10-10. 
HI Q•30 1 - 20' 
Hi Q-29 6-A-5 

HFL 
Al•orlo-

Mageserione 
baton. 

HOWARD 
Maiele-

Nutro•Model. 
S. G. A.•Modiel• 

KELLOG 

14.20-
41•A.5 

8-A-5 
8.A.5 

523. 526: 533: 534 10.A.5 
52* 527 13-A-5 (me 2) 
51* 316, 517: He 5-A-5 
51> 5191 5204 al 5.A4 
510: 511; 512 5-A4 

KEMPER 
Al 

s- G. 7; S.6.71 

KENNEDY 
14•••1 - 

426; 526; 626 
726: 826 
632, 1030 
210 310; 220; .20 
60. 70; 80 

KING 

100: 101: 109 
218 Chew:. 
Royal: Monarch 
H. K.: J. K. 

KNIGHT 
- 

Tube Sc. Grid 
9 Tube Sc. Grid 
6,7 
8-9 ell Model. 

KOLSTEF 
1.1,1•10 - 

K43. K•23 
K-20, K-11. K-2: 
14•25 
K-24 
6-/L 6-I. 6-R 
6-H. K-44 

KYLECTEON 

6.A.5 

9-10' 
940. 
9-10. 
9•A•5 
7.A•5 

5-A•5 
111.A•5 
7-A-5 
6.A - 5 

11-A.5 
9.A.5 
5.A•5 
7-A4 

Amorrte 

9-A-5 
6-A•5 
6-A-5 
10.A-5 

7•A•5 
13•A-5 

K-71; K-72 11•20. 

LAFAYETTE 

Duo-Symphonic 13-A•5 

Pre•Selector 7-A-5 
Challenger 7-A-5 

LEUTZ, C. R. 
Aleeritlo- Autptre: 

Seven Sane 10-A•5 (me 2) 

Silver Ghat II -A • 5 (me 2) 

LINCOLN 
141•441.-

De Luxe 10411 Model. 

LYRIC 
Mode le-

D-11:D-19:629, 0-59 
H-19; H-29, H419 

93i 95 

6061; 62; 6> 44 
110, 8> 845 85 
86: 88 

MAJESTIC 

I/0: 131; 132 
91; 92; 93 
90 
714 72 

MASTER 

70i 50 Console 

Mc MILLAN 
Med.:1.-

997AI 9694 9544 
959; 96> 97> 909 
92> 9351937 

8-1'; 185; ups 

Am 

USE 
SET AMPERITE 

MIDWEST RADIO 
1.1•4.10-

A; 714 8-A4 
11.4 14 14; AC-9 8-A4 

MINUET 
1)1•41.1,--
30 31; 31 33; 34 8-A4 

3> 38 8,A4 

NATIONAL TRAN. 

Air Knight Admiral 10-20-
Aeonlen; Craw.: 10-20" 
Electra 10-20 
La Peer; Melotrope 10.20. 

NetIonal; Winans. 10-20 

NAVIGATOR 
AI * dell - 
AC-98, AC-9960 

AC-9970 
AC-99801 AC-9990 

AC-99100 
AC-66 
50 60 

.1,“er"te 
8,54 
8-A-5 
8-A-5 

17A4 
7- A- S 

NORDEN - HAUCK 
MoJelo- Ampe•ar 

Short Wave DX-5 7.A•5 
Admiralty 11-20 (um 2) 

ORPHEUS 
1.1e d. - 

'82 9.A.5 
52: 62 

PATTERSON 
1.1.-1, I.-

6-59; 6-69 7-A-5 
7419; 7-79 15-A•5 

PEERLESS 
11e4.1.- Auuentr 

23; 25 11 - 20* 
21: 22: 24 II - 20. 

PHILCO 

77: 77-A; 296 
7> 65; 87 
92; 95; 96 
62: 82; 83: 86 
511; 512; 513: 514 
515 
521; 522; 523; 524 
525; 531; 551; 561 

PIERCE - AIRO 
M . 4.1, - 

S.G.-724; AC-725 (1•A•5 

524 5-A-5 

111-A•5 
11-A4 
8-A4 
7-A-5 
5-A•5 
5-A-5 
S.A•5 
5.A.5 

RADIETTE 
Ammvre 

6.A•5 

PIONEER 
61•4 Anyone 

All 1144441444 11-30' 

RADIOLA 
11.4,1à-

01> 82 9-V.I0 or 8-.14 
9-V- 10m 8-A-5 

42:46A C. 11•A•5 
60; 62; 66 11•A•5 

RANGER 
1).1•441.- Am66110 

444 4> 48 8•A-5 

9•A•5 REPUBLIC 

11-A4 
9-A-5 
10-A-S 

6-A•5 
7-A•5 
7.4•5 

A••••.• 
11-A4 

7.A•5 bees 2) 
12-A•5 
12-A4 

Ameeeee 
7-A-5 

Amp,. 

9-41-5 
111-A•5 
11-A-5 
7-A•5 

31•4e1.- An6.61e 

31; I P.C. 5-.414 

SARGENT 
M!411141 A894-

7-lo 10-A4 

SCOTT 
1,4•41.1.- Amain. 

AC-10 All Madela 12-24). 

SENTINEL-
161•161,--
Ili lb IS; If 
104 Clumi. 
44* 4451 555 
6664 e 9 
616C 

SILVER- MARSH, 
Met. 

Type 34 Chan> 7•A•5 
Type 35 Clue& 11-A-5 

60E6 7541413-141116ey 10-25' 
60 75; 95 10-25' 
31> 30,B 1R-25. 
722; 735 7-A4 

An6.• 
10-113. 
10-10. 
8-A-5 
9.6.5 
10-A•5 

USE 
SET AMPERITF 

SIMPLEX 
111tJalo - 

All Model» amege H 
H 

SONORA 
1).1.4•1, - 

A-31; A-33; A-35 
A-30 A-31; A•36 
A60 

SPARTON 

A,r ,ffr 

11-A•5 
6-A-5 

10-A • 5 

12-A-5 

58% 600; 610; 620 11 - A•5 
591; 593; 930; 931 10-A-5 
740; 750 8-A4 (me 2) 
109; 301 9-A•5 lum 21 
10- Iii i.).A•1 fine h 

SPLITDORF 
Afflp...re 

Wan, iclt; Aron 13-A-5 
Lorenzo ;Win4M69 8•A-5 
Salem; Como; Devon 9-A-5 

STAR- RAIDER 
111•4.1,-

R-20. R-30 18.10 (me 21 . 
RP-40 18.10 (me 2)• 
Tuner 631-20. 

STEINITE 

80: 95: 70. 105. 100 7••••5 

•S. 40, 60 10-A 5 
50 102 8-A-5 (use 2) 
261: 262, 263 6-A 
264, 265, 266 6-A - S 

STERLING 

/1.260; A-360; B-260 9-A-5 
C. E 7-A -S 

5•A•5 

STEWART WARN. 

Senee 100 
Seri« 950 
900; 901; 902, 903 
911; 912; 913 
9511932; 953 
801-134 802-11s 81175 
8124 

STORY é. CLARK 
- 

34k 43; 50; 51 10•A• 

STROMBERG CA. 
Ang6r. 

10; 10.41; 11•A 10-A4 
12; 144 846 12-A-5 
641; 652 6-A - S 
642; 654 8-A- S 

TEMPLE 
14•Irlo-

840; 8.80; 440 111-A-5 
114I; 841, 691 11-A 5 
640 9-A-5 

TYRMAN 
14•1.1,- 1mpereor 

eci 10-A4 
72-AC 9-A4 

VICTOR 
r. 

PA% R-39 9-Val) or11-A4 
R847 9•V-10ore-A-5 
R•32: R•52 10-V•lOor 9-A-5 
RE-45 10-V•10or 9-A-5 

RE-75; RI- 154 10•A-5 
RIL1 56 10-A•5 

Amgen« 

10-A4 
10-A4 
12-A.5 
12-A4 
l2•A•5 

5,14 
5-A4 

WESTINGHOUSE 
Ampetee 

V/R-5 9•V•11:2 m eA-s 
6- V- 10«11-A- S 

WE-4 

WORK - RITE 
M•delo - 

3> 35; 37: 39: 40 
1 ik 26, HI; 56 

ZENITH 

70 Sedan 
64> 61; 62; 64, 67 
602, 612. 622 
642. 672 
34-P; 342-P 
35.P; 352.-P 
35-PX.; 352-PX 
35-APL 35/3-API 
3> 354.; 383 
352-A; 334( 
52; 53, 544 57; 522 
54: 33; 342; 362 

Ara,. 

6-A-5 
5-A4 

Amen« 

10-A•5 
12-A4 
12-A4 
12-A4 
10-414 
10-A4 
11-A4 
11-A-5 
7-A-5 
7•A-5 
10-114 
7-41.5 

N o te: Models indicated by * mark following the Amperite do not require the mounting socket. Their chamois provide • socket fer Agape/Ate-

• __C  . 
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RADIO SERVICE OSCILLATOR O. 1123618. 
(Courtesy Canadian Westinghouse) 11, 

ELECTRICAL CONSTRUCTION. 

Th, hia.,,,ht heating transformer used is a standard push-pull output. choke coil with two 
additional windings wound on top of the standard cell to secure 1.8 volts, .06 amperes. for the 
filament of the oscillator radintron. and 3.2 volts. .06 amperes to light the filaments of the two 
rectifier radmtrons which are connected in series for convenience. The details of the filament 
heating transformer are as follows: 

The primary consists of 8000 turns of No. 40 enamelled copper wire. The 3.2 yolt secondary 
consiets of 335 turns of No. 29 enamelled copper wire. The 1.8 volt secondary consists Of 180 
turns of No. 29 enamelled copper wire. Standard silicon steel audio transformer punchings are 
used to give a core area of about 2/10th of 1 square inch cross section. 

The radiotrons used are all of the UX-230 type. This tube is used on account of its extreme 
ruggedness, its low filament consumption and its ability to operate on widely varying voltages. 
The radiotron UX-230 in the oscillator circuit used will operate with a filament voltage -anywhere 
from 1.3 to 2.2A and still give satisfactory service and life. one radiotron is used as an o,Cillator. 
the other two are used as rectifiers by connecting the grid and plate of each tube together. 

The value of the condenser Cl, when the oscillator is going to be used most of the time on 60 
cycle, is . 1 MFD. When the oscillator is going to be used mostly on 25 cycle it is marked 25 
c•cle and the value of the .2 MFD is- used for the condenser Cl. • The value of the condenser 
Cl is not crittral as either the 25 cycle oscillator or the 60 cycle oscillator may be used on either 
23 or 60 cycle supply line, the only difference being that the percentage modulation will change if 
the oscillator is used on the different frequencies. 

R F OSCILLATOR 
COIL ANO SHIELD 

3 • UX 230 

Fig. 4. Interior View. 

F OSCILLATOR 
Con. AND SHIELD 

PUP JACK FOR COUPLING LEADS 

Pr F SWITCH 

FILAMENT 
TRANSFORMER 

Fig. S. Oscillator Ready For Use. 

Referring to the circuit diagram, Fig. 3 of the oscillator S No. H-23618 it will he seen that two 
oscillating circuits may be used by throwing a 3 pole double throw switch from one side to the 
other. With the switch thrown to one side, the intermediate frequency oscillator coil is connected 
to the condensers C2 and C3, in series to form an oscillating circuit. With the switch thrown 
in the opposite position a radio frequency oscillator coil is connected to the condenser C2. also an 
auxiliary contact on the switch short circuits the condenser C3 so that the condenser C2 only, 
tunes the RF-oscillator coil. 

It will be noted that the condenser C2 which is a .00035 MED condenser has neither the rotor 
nor the stator grounded as this is not desirable in this type of circuit. The condenser is therefore 
mounted with insulating washers and a bakelite shaft is used to minimize hand capacity effect. 
On the RF side the frequency range is from 530 kilocycles to 1400 kilocycles. Calibration points 
are marked approximately at 1400 and 550 kilocycles. On the IF side the range! is approximately 
from 150 to 200 kilocycles, calibration point; at i80 kilocycles and 175 kilocycles. 

The RF oscillator coil consists of 8'11 turns of .0089 enamelled copper wire wound with a 
centre tapon a micarta tube 1f long and 1; 2 inches outside diameter. The pick-up winding. 
a coil about 1" diameter consisting of 275 turns .003 insulated wire. This complete RE coil 
mounted, in a copper shield. 

The IF oscillator coil consists of a standard intermediate frequency transformer as used on 
Model No. 110 set except that only one of the adjustable condensers is used, the primary tuning 
condenser is removed and the primary winding is used as the pick-up winding. This is mounted 
in a standard metal container in the usual way. 

RETAINING 

SCREW 

•••  • 
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umEIRPoItoPAAI.  

Fig. 3. Schematic Circuit Diagram R S. Oscillator H23618 

Key To Circuit Diagram 

R Grid Bias Resistor 3,000 ohms. 
LI 1 F Oscillator Coil and Pick-up Winding. 

2 L2 R.F. Oscillator Coil and Pick-up Winding. 
L3 R F. Choke Coil. 
CI Tuning Condenser .00035 MFD 
C2 I F Series Condenser 100 MMF 
C3 Filter Condenser ( 25 cycle . 2 NIfd) 160 cycle 

.1 Mfd). 
3 

C4 t F. Calibrating Condenser. 

P Pup Jack for coupling leads. 

I.F.-R F. 3 pole double throw switch. 

T Filament transformer ( approx. .5 Watt). 

Radibtron No. 1—Oscillator UX-230. 

Radiotron No. 3 and No. 2—Rectifiers 11X-230. 

MECHANICAL CONSTRUCTION 

Figure No. 4 shows the general mechanical details of the oscillator. All of the parts are 
assembled on a sheet metal frame with all wiring and small pans on the upper side of this frame. 
This frame is secured to a metal panel. This complete assembly is supported in the metal con-
tainer by two pivot screws and one retaining screw. To remove the assembly in order to replace a 
radiotron, it is merely necessary to unscrew the retaining screw shown in Figure No. 5, lift up on 
the thumb nut on top of the panel just above the retaining screw and the whole assembly will 
pivot from the rear around the two pivot screw'; and when in an upright position the assembly may 
be removed entirely from the metal container. 

ADDITIONAL EQUIPMENT REQUIRED: 

For performing the various adjustments described hereafter, the following additional pieces 
of equipment will be required. 

(a) Dummy Antenna. The purpose o the dummy antenna is to simulate the electrical 
characteristics of the average broadcast recei‘ er antenna That is, the dummy antenna should 
possess inductance, capacity and resistance, the same as an ordinary antenna but should have no 
pickup ability. By means of this dummy antenna the desired signal from the local oscillator may 
be fed into the radio receiver and extraneous signals from local broadcasting stations or electrical 
interference eliminated during the period of the test. The electrical characteristics of such a 
dummy antenna should be 25 microhenries incuctance, 25 ohms resistance and 200 micro- micro-
farads capacity. 

A simple dummy antenna of convenient design is illustrated in Figure No. 6. The dummy 
antenna shown is wound with resistance wire on a micarta tube, the winding serving both as a 
resistance and an inductance. If resistance wire is not available to wind the coil, it may be 
wound with the same size copper wire and a resistor added in series. This resistor should be non-
inductive, and may be mounted inside the micarta tube. One-half of a standard 60 ohm filament 
centre tapped resistor is quite satisfactory. 

(b) Coupling Lead. When it is desirNi to feed a signal of varying strength from the 
oscillator into the radio set, a coupling lead should be used. This coupling lead should consist 
of approximatelv 4 ft. of flexible insulated wire with a phone. tip on one end and a blind coil of 
three or four turns on the other end. This blind coil should be formed by making a loop of three 
or four turns of the same insulated wire, leaving the actual end of the wire unconnected. This 
loop should be about 2je in diameter and shot.ld be held in shape by means of tape or string and 
covered with shellac. 

No 12 TINNED COPPER 39 TURNS No. 30 

WIRE LEAD S SC. ADVANCE WIRE 

.• wan CO , .11. •••••1 21.4110.77 , 

Fig. 7. Balancing Ring. 

SAKE L. ITEss,  

Fig. 6. Dummy Antenna. Fig. 8. Dimensions of Non-ntetallic Screw Driver. 
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c Clip Lead. When it is desired to feed a very stronv naI from the oscillator into sonie 
portion ( if the radii. set under test a clip lead should be used. This lead consists of approximately 
thirty inches of flexible insulated wire, having a phone tip on ( me end and a Pee- Wee clip on the 
other. 

‘d , Neutralising Screw Driver. Except where the screws of the adjustable trimming, 
neutralizing. compensating condensers, etc.. are at ground potential, ( these screws are at ground 
potential when thee make a metallic contact to the metal frame of the radio set), a special neutral-
izing screw driver is required. t )n most Westinghouse sets standard slot- headed screws are used 
in the adiustable condensers. The screw driver illustrated in Figure No. N is therefore the type 
that is required. In a few Westinglicuse sets a special hexagon head unslotted screw is used in the 
adjustable condensers. In this case a special bakelite or fibre hexagon socket wrench should be 
used. 

(e) Output Meters. Any of the standard forms of output meters may be used with radio 
service oscillator S No. I-1-2361S. It is more convenient however as a rule for the service man to 
use the ordinary A.C. voltmeter that is included in most set testers. In receiving sets using 
dynamic speakers haying output transformers with a step down ratio of approximately 20 to 1, 
the 4 volt scale of the meter in common use serves excellently as an output meter when connected 
across the terminals of the loud speaker cone coil. The lead from the cone coil terminals to the 
cone coil may be left connected or disconnected, as desired. In other radio sets not having step 
down transformers of ratio approximately 20 to 1, the ten or fifteen volt scale of the A.C. volt-
meter in common use may be used. In this case the connection should' be made across the loud 
speaker input terminals or across the primary of the output transformer of the radio set under 
test and a very weak signal used. 

(f) Balancing Ring. In lining up the gang condensers of most radio frequency sets, it is 
useful to have a balancing ring of the type illustrated in Figure No. 7. The purpose of the balanc-
ing ring iS as follows: 

CA THOOt 

Fig 9. Dummy Automatic Volume Control Radiotron. 
Fig. 10. Hook-up of Oscillator, Radio Set, 

Dummy Set, Dummy Antenna and Output Meter. 

If the balancing ring is placed so that the ring is around one of the radio frequency coils. 
or the ring is flat against the end of the coil, it will act as a short circuited turn and decrease the 
inductance of the coil. By using the ring in this way, as described further on, a check may be 
made to see whether one of the gang condenser sections needs to be decreased in capacity. 

: g ) Dummy Radiotron. For neutralizing purpo.ses a dummy radiotron will be required. 
This consists of a standard radiotron of the type normally used in the radio set being neutralized. 
but having one filament or heater prong cut off. A burnt-out or shorted radiotron should not be 
used for this purpose. 

(h) Dummy Automatic Volume Control Radiotron. In radio sets similar to the 
Westinghouse Model No. 110 having an automatic volume control radiotron which is coupled to 
the power detector radiotron through a coupling condenser, difficulty is sometimes experienced 
in securing a sufficiently weak signal for balancing purposes. In most sets when the signal used 
for test purposes is so great that the output meter goes off scale it is merely necessary to decrease 
the sensitivity of the receiver by turning back the volume control. The. best way- of course to 
reduce the signal to a convenient value is to move the test oscillator and coupling lead farther 
away from the dummy antenna, but sometimes with a sensitive receiver, this method does not 
decrease the signal strength sufficiently. 

In sets having an automatic volume control it is not satisfactory to reduce the sensitivity of 
receiver during adjustment by turning back the volume control as then the automatic volume 
control radiotron tends to keep the output of the radio receiver constant in spite of the various 

adjustments that are being made. 

To reduce the sensitivity of a receiver having an automatic volume control radiotron without 
throwing any of the tuned circuits out of resonance, a dummy automatic volume control radiotron 
may be used. 

1 

e 

1=-171:3:ra.Lt-1.1-t-t - L L-t-t 1.- L-t-s-.•   LoLsLits-LL.Li i   
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PHONO-RADIO INSTALLATION 
When phonograph equipment is to be placed in a phono-radio console, the installation should be of a permanent nature. 

For this purpose, the circuit shown in Fig. 1 is recommended as the best possible method of permanently connecting phono-
graph equipment to our chassis. 

The circuit consists of a pickup connected in the grid circuit of the first audio tube through a transformer. The 

transformer is necessary so that sufficient volume may be obtained on phonograph reproduction. Two single pole single throw 

toggle switches are connected together so that they form a single pole double throw switch, and are used to change from 
phonograph reproduction to radio reception. A special adapter is used to connect the equipment in the grid circuit of the 
first audio tube. 

If the pickup used has a self-contained volume control, no other control is necessary. If the pickup used has no con-
trol, it will be necessary to use a separate variable resistor as a volume control. 

The volume control system shown in Fig. 1 is recommended. For a medium impedance pickup ( see below) the resistor 
may have a value of 25,000 to 35,000 ohms. This resistor should be of the potentiometer type. and is connected as shown in 
the diagram so that the resistance across the pickup will remain constant and the characteristics of the pickup will not be 
changed as the volume is varied. 

Phonograph pickups may be either of the low, medium or high impedance type. Both the low and medium inapedance 
types may be used with a coupling transformer, as shown in Fig. 1, but the high impedance type is usually directly connected 
to the grid of the amplifier. 

A medium impedance pickup will have an impedance of approximately 2,000 ohms at 400 cycles. A low impedance 

pickup will have an impedance of approximately 200 ohms at 400 cycles, and a high impedance pickup will have an imped-
ance of 5,000 ohms or higher at the same frequency. We recommend the use of a medium impedance pickup. 

,e'NONO 
AVCA-Z/131 

l/OZ élME CON7XeCIL 

PhiONO TeAN5 

AIL24/.77-ee 

FIG. 
For use with any low or medium impedance pickup, a 4 to 1 ratio transformer will prove satisfactory. The pickup is 

connected to the primary of this transformer, and the secondary is connected to the grid circuit of the 1st audio tube. The 

impedance of the primary of the transformer should be at least 4 times the impedance of the pickup at 400 cycles. The 

.002 mfd. condenser, shown connected across the secondary of the transformer, may be used to permanently lower the pitch 
of the reproduction. 

The adapter shown in fig. 1 is of the -split-grid- type. This type of adapter is necessary because of the shunting action 

of the grid to ground resistor on the first audio' tube. The adapter removes this resistor from the circuit, and allows ample vol-

ume to be obtained on phonograph reproduction. 

"A"—Base color. 
"B"—(1) end color. 

"C"—Band color or clot. 
I! In this system, 
j "A" represents the first numeral of 
! the resistance value; 
.. "B" represents the second numeral; 

and 
"C" represents the number of 

ciphers after the second numeral. 
The colors are numbered as follows: 
1—brown 
2—red 
3—pink or orange 
4—yellow 
5—green 
0—blue 

The R.M.A COLOR CODE 

7—violet 
8—gray 
9—white 
0—black 

The numbers in front of the colors 
in this table also represent the number 
of ciphers. For example, yellow 

A 

equals No. 4 in "A," No. 4 in "B," and 
0000 in "C." A resistor entirely of 
yellow would therefore have a value 
of 440,000 ohms, 

To illustrate further, suppose a cer-
tain resistor has a base color "A" of 
violet; an end color " B" of orange; 
and a band color or clot "C" of red. 
From the tables we find that its resis-
tance woad be: 
"A" -=- Violet 7 
"B".-.: Orange 3 

Red = 00, giving a value 
of 7,300 ohms. 

If the band or dot color C were 
blac4, it would have a resistance of 
73 ohms. 
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Fada Resistances 
All fixed resistances used in Fada sets 

by color. 

Our 

Part Resistance 
No. 

1408-Ms 2-Megs 
2- 1299-MS 250 

2- I300-MS 75 0 

2- 1207-MS 2000 

I 265-MS 3000 

2- 13o8-Ms 5000 
1341 -Ms 20,000 

1417-MS 50,000 

2-13 I 5-Ms 70,000 
1375-Ms 125,000 
1311 -M S 250,000 
1394-Ms 500,000 
1467-Ms 2000 

2- 1330-MS 3000 

2- 1 334-MS 1200 

2 " 1344-Ms 1000 

2- I 345-MS 2500 

2- 1346-MS 125 

2- 1347-MS 10,000 

2- I 358-MS 5 oo 

1- 1364-Ms 75 00 

Ohms -+- 10% Identification 

are identified 

Red 
Light Brown 
Green 
Black 
White 
Orange 
Green 
Blue 
Violet 
Gray 
Yellow 
Brown 
None 
White 
Dark Green 
Green with 
yellow end 
Red with 
yellow end 
Gray with 
yellow end 
Blue with 
yellow end 
Brown with 
blue end 
Yellow with 
blue end. 

Diameter 
in 

Inches 

I" 
4 
I " 
4 
1 " 
8 

Ya 
Vs" 

ys " 

Ys 

" 

W' 

Wire wound resistances used in Fada receivers are 
identified by spots of color in accordance with the list-
ing below. 

Our 
Part 

No. 

145 8-Ms 75 
1414-Ms 250 
1459 -Ms 500 
1460-MS 600 

1461- Ms 75 0 
1358 Ms 1.000 

Resistance 

in Ohms 
Identification 

Red Ed White 

Yellow ES White 

Blue t.4 Green 

Red e Blue 
Red f Green 

Yellow 

2- 1219-MS 

1415-MS 
2- 1218-MS 

1416-MS 

1462-MS 
1463-MS 

2- I249-MS 

2- 1250-MS 

2- 1251-MS 

2- I311-MS 

2- 1 3I2-MS 

2- 1379-MS 

2- 1390-MS 

1.200 

2,000 

2,500 

3.000 

6mo° 
10.000 

65 
65 Tap at 40 

I0 
20 

200 taps at ro FS 16o 

1500 
5000 

Fada 
These condensers are all 

ber, capacity and voltage. 

Our Part No. 

I 238-Ms 

I239-MS 

1240-MS 

I24I-MS 

I 242-MS 

I 418-Ms 

1419-Ms 
149 o-Ms 
1225-Ms 
2- 1307-MS 

2- 1340-MS 

2- 1341-Ms 

2- I353-MS 

2- 1360-Ms 

Green 8 Yellow 
Green e White 
Blue t White 
White e White 
Red ES Yellow 
Blue Et Yellow 

Red 
Blue 

Yellow 
White 
Green 

Red 8 Red 
Blue Blue 

Condensers 
labeled with our part num-

Operating 
Capacity D. C. Voltage 

1.0 Mfd. 200-V 
2.0 200-V 

1.0 

0.5 

0.5 

.25 - .25 

.5 Mfd. 

.15 " 

.25 

.07 

.25 

.25/.25 

. . 25 - . 25 

.25/25 

Pt 

Pt 

Pt 

9 

Pt 

40 °"V 
200-V 

200-V 

200 Id 400-V 

400-V 

400-V 

400-V 

400-V 

200-V 

400 - 400 

200 - 200 

200 - 200 

On the above, type I has two lugs. Type II has 

three leads and a red lead connects to a 400 volt sec-

tion. a brown lead to a 200 volt section and the black 

lead is common. 

Type III condensers have four leads. A red lead 

connects to goo volt sections and a brown lead to zoo 

volt sections. Thus a 400-400 condenser has two red 

leads and two black leads a 200-200 condenser has 

two brown leads and two ack leads. The black 
leads are not common in type III. 

The wattage of a radio receiver is 
the amount of electric energy it con-
sumes. In a direct-current "electric" 
receiver, it is equal to the total cur-
rent in amperes multiplied by the pres-
sure in volts. In a battery receiver, 
it is equal to the sum of the wattages 
used from the various batteries, each 
one delivering a wattage equal to its 
current in amperes multiplied by the 
pressure in volts. 

In alternating-current receivers, the 
wattage may be calculated in the same 
manner, there being a slight difference 
on account of the power facto, 
However, the wattage of a receiver 
may be computed once the number and 
types of tubes are known. 

The first thing to determine is the 
wattage consumed by the various tube 
filaments. In a single tube, the wat-
tage equals the voltage multiplied by 
the current ( neglecting "power fac-
tor," which is not of sufficient impor-
tance in dealing with low-power appa-
ratus). For example, the wattage of 

WATTAGE OF RADIO RECEIVERS 

a type 171A tube filament is equal to 
5 (volts) times 0.25 (ampere), or 
1.25 watts. Making similar calcula-
tions for all the tubes (most likely to 
be used), we have the following table: 
Type of Tube Filament Watts 

224   4.375 
226   1.575 
227   4.375 
112A   1.25 
171A   1.25 
210   9.375 
245   3.75 
250   9.375 

To find the total watts used by the 
tube filaments in the set, add up the 
watts used by each filament. Thus, if 
the set has three 226's, one 227, and 
one 245, the total wattage will be: 

3 times 1.575 or 4.725 
plus 4.735 
plus 3.75 

total: 12.85 watts 
This gives a total of 12.85 watts for 

the filaments. To determine the re-

maining power used by the set, simply 
add the wattage consumed by the rec-
tifier ( both plate or plates and fila-
ment); for the rectifier supplies all 
the plate current for the set, as well 
as that lost in the voltage divider, 
voltage regulator, etc. The following 
table gives the rectifier ratings: 

Filament 
and Plate watts 

Tube (maximum rating) 
280     50 
281   65 

Knowing these figures, if the set 
above described used a type 280 rec-
tifier, the total wattage used by the 
entire set would be the filament wat-
tage ( 14.21) plus the rectifier wattage 
(50) or: 

12.85 
50.00 

62.85 watts ' I 
This is the maximum rating. The i 

receiver would probably consume about Ili 
60 watts. ; 

_—._ — -- • — ..-- ..- — . --.1  
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Condenser Data 

The following Color Code will be used to determine the capacity 
of the small fixed condensers used in all models of Philco Receivers. 

PART NO. CAPACITY MF. COLOR 

3082 .00025 Yellow 

3774 .00005 White 

3910 .0005 Green 

4059 .002 Light Blue 

4519 .00011 Blue and Golden Yellow 

4520 .0007 White and Golden Yellow 

4587* .00005 Light Blue and White 

5120 .00041 Yellow and Orange 

•Note: Part No. 4587 is held to closer tolerance limits than 
Part No. 3774. Do not substitute either of these Condensers. Use 
the part listed in the Service Manual. 

PATTERN-560 OSCILLAroR - SCHEMA -17c DIAGRAM' 
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Fe HLLCO 
Resistor Data 

Starting with the Model 46 and continuing in all future models, standard R. M. A. colors 
are being used to indicate the value of the various resistors in Philco Receivers. The code is 
as follows: 

— Black 

1 — Brown 

2 — Red 

3 — Orange 

4 — Yellow 

6 — Green 

6 — Blue 

7 — Violet 

8 — Gray 

9 — White 

The body color represents the first digit in the resistance. The tip color represents the 
second digit. The dot color represents the number of zeros after the second digit: If the dot 
color is not present consider it to have the same color as the body. For instance, Resistor 
No. 3524 in the table below has a brown body—this means that the first digit is one, it has a 
black tip meaning that the second digit is zero, it has an orange dot meaning that there are 
three ciphers after the second digit or a resistance value of 10,000 Ohms. 

Philco Resistors are made in two sizes—one to carry .5 watt and a larger resistor to carry 
1 watt. Below is a table giving the part number and color code used in present Philco 
Resistors. 

PART NO. POWER (Waft.) 

1 

RESISTANCE 
(Ohms) 

—COLOR— 

BODY 

Brown 

TIP DOT 
—. 

3524 10,000 Black C.Jratige 

3525 1 32,000 Orange Red Orange 

3526 1 5,000 Green  
Violet 

Black Red 

3642 1 70,000 Black Orange 

3655  
3656  
3766 

1.6 1,000 Brown Black Red 

1 25,000 Red Green Orange 

1 13,000 Brown Orange Orange  
Orange 3767 1 99,000 White White 

3768 r 240,000 Red Yellow Yellow 

3769 1 490,000 Yellow White Yellow 

4237 1 51,000 Green Brown Orange 

4409 .5 1,000,000 Brown Black Green 

4410  
4411 

.5 240,000 Red Yellow Yellow 

.5 99,000 White White Orange 

4412 .5 10,000 Brown Black Orange 

4414 1 1,000,000 Brown Black Green 

4515 1 2,000 Red Black Red 

4516 .5 25,000 Red Green Orange 

4517 .5 490,000 Yellow White Yellow 

4518 .5 - 51,000  
1,000 

Green Brown Orange 

4590 1 Brown Black  
White 

Red  
Yellow 5023 1 190,000 Brown 

T117,1•0”1,1 
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71g.1 TO MAKE a D.C. VOLTMETER a MULTI-RANGE VOLTMETER,  

Rv =gresistance of voltmeter in ohms, or, if 
ohms per volt is given, then 

R= ohms per volt x maximum reading, in volts. 
Vi=original maximum reading, in volts. 
V2= desired new maximum reading, in volts. 
V2 
---=,N= multiplying factor. 
Vi 

;=resistance of multiplier needed, in ohms. 

Then Rm == ( N — 1)x Rv 

Fig.3 

TO MAKE a D.C. MILLIAMETER a D.C. VOLTMETER.  

I = original maximum reading, in milliamperes. 
V = desired maximum reading, in volts. 
Rm.=repitance of multiplier required, in ohms. 

Then ;1= 1,000 x V 

TO FIND THE SHUNT REQUIRED TO MAKE ANY D.C. 
MILLIAMETER A HIGIŒR RANGE MILLIAMETER.  

Rm=resistance of meter, in ohms. 
Im =original maximum reading, in milliamperes. 
I == desired new maximum reading, in 

milliamperes. 

/ =N...multiplying factor. 
Im 
Re==resistance of shunt required, in ohms. 

Then Rm RE3= 
N-1 

If the meter resistance is not accurately known, 
greater accuracy in scale conversion may be had 
by the use of two- Precision Wire Wound Resistors, 
as shown in Fig. 4. 

Rm=approximate meter resistance, as from 
manufacturer's catalog. 

Ric..a resistor, equal, in ohms, to 9 times 

Then R .. Rk+Rm - 10 Rm 
N-1 

Rm. 

Note: For intermittent use, it is recommended 
that the load on any Precision Wire 
Wound Resistor should not exceed 2 watts. 
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Radio Service Data Sheet 

ALL AMERICAN-MOHAWK "MODEL D" LYRIC RECEIVERS 
This radio set, snanufactured by All-American 

Mohawk Corp., North Tonawanda, N. Y., is 
made into a number of different cabinet ¡ obs. 

Following are the values of the units in the 
assembly. Resistors: RI, 10,000 ohms; R2, 
7,500 ohms; R3, 200 ohms; R4, RI, 30.000 
ohms; R6, 300,000 ohms; R7, 70,0*0 ohms; 
R8, 1.0 megohm; R9, 900 ohms; RIO, 303 ohms; 
RII, 1,000 ohms; R12, 2,000 ohms; RIS, 2,000 
ohms. The ganged tuning condensers are of 
.00034-mf, capacity; the others measure: CI, 
C2, 35 mmf.; C3, C4, . 05-mf.; C5, C14, 0.5-mf.; 
C6, .00025 ml.; C7, .0001-mf.; C8, .02-mf.; 
CIO, C11, 1.0 mf., C13, 1.5 mf.; C12, .073-mf. 
and C9, 0.5-mf. 
The following figures are given as the aver-

age D.C. potentials for the tubes in this set 
when measured, on a high- resistance meter, 
with the leads on chassis and tube prong. The 
volume control RI- R2 must be on full- volume 
position; and the line potential should not 
exceed 115 volts. 

Cathode voltages; VI, V2, 1.6; V3, 5.0; V4, 
10.0: plate voltages; VI, V2, 140; V3, 50; V4, 
130; V5, V6, 300; screen-grid voltages; VI, 
V2; 90; V3, 35; control-grid voltages; V5, V6, 
50. Filament voltages are: VI, V2, V3, V4, 
V5, V6, 2.45. 
The color code of the resistors in this set is 

given: R8, black with red end; Re., orange with 
green end; R7, orange; R4, R5, white; R3, red 
with black ends. 

In this receiver a 24-henry choke coil is used 
as Ch. 1; it is tuned by C12. In the 25-cycle 
set, the inductance has a value of 50 henries, 
and the tuning condenser C12 required (to form 
a 120-cycle rejector) has a value of 0.2-mf. 
This circuit arrangement for reducing hum to 
a minimum should be carefully noted. 

The color code for the by-pass condenser 
block is as follows: 0.05-mf., red leads; 0.5 

blue lead. The filter condensers, con-
tained in their metal cases, have a black lead, 
indicating ground; green lead, 1.0 mf.; solder-
ing lug next to ¡peen lead, .073 mf.; lug next 
to red lead, 1.0 mi.; red lead, 1.5 mf. 
The tone control switch Sw.1 is located at 

the rear of *he chassis, next to the antenna 
and ground binding posts. 

The tandem volume control RI, 142, is of 
the tapered- resistance type, with a hap-off re-
sistance value of 0.15-ohm; and replacements 
should be of the same design. This low re-
sistance value is necessary to obtain complete 
control of the volume of the receiver. 
The cable tension spring on the tuning con-

trol's fabric cable should be stretched to an 
overall length of 1% in., or more. Should this 

connections of tne 

length be less, it may be corrected by shorten-
ing the cable. This most conveniently done 
by unhooking the spring, tying a knot in the 
cable, and then again connecting the spring. 

Tip jacks JI are fir a phonograph pick-up, 
which must be connected rpanually by removing 
the jumper and insert:ng the tips. The volume 
control is turred off. 
The R.F. transformers are of special design, 

and each has a two-section primary. One sec-
tion is resonated by means of a condenser (Cl 
or C2) to a wavelet gth above the broadcast 
band; the other is effective at the shorter wave-
lengths. When the shorter wave stations are 
being tuned in, condenfers CI and C2 act as 
by-passes; at the longer wavelength both coil 
sections are effective. The purpose of this 
"staggered" design is to obtain more even am-
plification throughout ,he tuning band. 
The screen-grid de:ector V3 is wired for 

plate- rectification, ani is resistance-capacity-
coupled to the first stvge of A.F. 

Connected to the reiroilucer is a 4-conductor 
cable terminating in a plug which is to be 
inserted in a socket (on the chassis) marked 
"speaker;" it is A in the diagram. The two 
primary plate leads from T2 are brown and 
yellow, the two speaker held leads are red and 
white; the red one be.ng connected also to the 
center tap of 12. 

Power transformer PT has a 5- volt winding 
S2, two 21,:i•solt whalings 53, S4, and the 
usual high-voltage secondary SI. 

Filter tuning condenser C12 is within the 
filter condenser can. 
As a matter df reccrd it may he of interest, 

to some of insr readers, to list the equipment 
suggested by the makers as necessary for out-
side service, namely; a high- resistance voltmeter 
reading 0.50-250; a battery and high.resis,tance 
meter for continuity testing; a kit of radio 
service tools; a set of tested tube's for purposes 
of comparison or replacement with those in the 
receiver. Where shop service is necessary the 
following items are recommended: an audio-
modulated oscillator for balancing; au output 
meter (thermo-galvani meter, preferably. The 
design and use of such units has been given 
in past issues of Ranio-Cxser); and a tested 
dynamic reproancer for this model chassis. 

In this res-riser mot el, the procedure in bal-
ancing is as follows: connect the output test 
meter in series with voice coil of reproducer, 
tune set to approximately 1,500 kc. and tune 
oscillator to set; of :nurse, placing oscillator 
sufficiently near set to ; it heard. 
To protect output meter against burn-out, 

shunt it with a 6-ohm rheostat, which will 

.-111 . 1merican•3foherzvk " Model 
graph puck- up is not in use. Tone coAtrol is 

serve also to control the deflection. Also, dur-
ing the fsrst part of balancing the set this re-
sistor may be set to short the meter, and the 
tests conducted by ear. Greater precision is 
obtained later by cutting in about one-half the 
resistance of this shunt. 
Now, adjust the trimmers for maximum de-

flection of the meter, starting from the antenna 
circuit. 

Further balancing should take place at about 
1,100, 750, and 570 kc. However, the adjust. 
ment is to be made by bending the slotted sec-
tions of the rotor plate, slightly, instead of 
adjusting the trimmer condensers. ( For this 
adjustment a fiber strip will be handy.) To do 
a real job, the set should be checked again at 
1500 kc. 

Slightly distorted reception and reduced vol-
ume may be due to an open in one-half the 
secondary of T2; which is conveniently checked 
by removing one tube and noting reception. It 
is pointed out that a quick and convenient test 
of the entire audio system and power supply 
may be made by checking the performance of 
a phonograph pack-up connected to tip-jacks J1. 

Abnormal hum usually can be traced to 
troubles which have been described in past 
issues of !Cumin-CRAFT; but, for the sake of 
completeness these possible causes are given 
here: filament or heater wires grounded to 
chassis; socket prongs grounded to chassis by 
solder; defective by-pass or filter condensers; 
grounded biasing resistors; unbalanced or de-
fective type 45 tube; defective '80, perhaps 
with only one plate functioning; open C12; 
reversed field coil leads; defective detector tube. 
In the latter instance, a convenient check is 
to interchange the detector and one of the R.F. 
tubes. If this clears the trouble, it is not 
necessarily an indication that the tube need be 
replaced by a new one, if it functions satisfac-
torily in the R.F. position. 
When checking the receiver for antenna or 

light-line interference pickup, do not forget, 
after remosing the aerial lead, to short the 
antenna and ground leads; as the pick-up from 
the binding posts only may be considerable in 
some localities. 
The recommended antenna length for this set 

is 85 feet, including lead-in. 
If it becomes necessary to replace resistors 

RI. R2, or condensers CI, C2, C7, or C12, 
exceptional care should be taken to obtain the 
correct types and values in the replacement 
units. In particular, condenser Cl2 must be 
exactly right to resonate the circuit Chl-C12 

at the second harmonic ( 120 cycles) ripple of 
the 60-cycle A.C. line-frequency. 

D" Lyre screen grid receiver; a jumper closes the circuit at .11 when a phono-
obtained with switch SW.1. 
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T2- Asedio Input Transformer 
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Model 58 Receiver 

I RF Tuning Condenser 

C2- 1st RF Tuning Condenser 
C3--3.d RF "Furling Condenser 
C4--3.1 RE Tuning Condenser 

( - Detectur Tuning Condenser 

C6- • Antenna Trimming (2ondenser 

C7-- ' re RE Alignment Condenser 

C8-- 3rd RF Alignment Continuer 

C9- 1rd RF Alignmen, Condenro 

C10- Detector Alignment Condenser 

CI I- 1st RI, Coursing Condenser 04 mid 

C 1 2 -Cathode By pass Condenser 5 mid. 

C 13-Plate Bs pa»Condenser . 5 mid. 

C 14-Filter Condenser 2 mid ( 25 cycle only ) 

C 15-3rd RI, Coupling Condenser .»4 mid. 

C16 -Cathode pass Condenser . 5 mid 

C I7-Screen H pas Condoner 5 mid. 

C 18-Detertnr Cathode- By -pm Condenser 1 mid. 

3 RO R.F DEI. 15T Al 
224 224 C 24 227 

2 NO-A.F 
245 

2ND AF 
245 

/7/7/77/7/7/ WWW/WW/ 

Fidure 3- Scheme ic Diatom of Model SS Receiver. 

C14.--Detectur Screen By-pass Condenser . 5 mid. 

C 26-Tone Control Condenser .006 Enid. 

C 2 I-Detector Condenser .04 mid. 

C 22-Detector Plate By.pass Condenser .0001 nod. 

C 23-Detector Plate By-pass Condenser .0001 mid. 
C 24-Audio Coupling Condenser .006 mid. 

C2,- Power Pack Ether London.,, 2 mid. 

C26- Poner Pack Filter Condenser 2 mid. 

C27-Buffer Condenser 1 mid. 

C 24--Audiu H- pass Condenser 4 mid. 

R I-Antenna Resistor 500 ohms 

R 2.-1h-coupling Resistor ( moo ohm.. 

R (-Screen Resistor 20,000 ohm, 

R.-Volume 'ontrol 3,000 ohms 

R 5-Screen Resistor 250 ohms 

R mimed' Trend., rrner Resistor . 1 unegohm 

R RF de-coupling Resistor 1,000 of,,,,, 
RN-3,d RE Cathode Resistor 1,000 ohms 

R %-- Detector 'Grid Resistor 1,000 ohms 
R 10-Iktector Cathode Resistor 50,00(. ohnn 

R II-Detector Screen Resistor I onegoism 

R 12-Detector Plate Resistor .25 megahm 
RI.Y-Ist Audi., Grid Resistor 2 megohrns 

R14--Center Tap Resistor ( chassis) 

R I 5-Center Tap Resit., (Pone, pooh) 

R14--Screen Supply Resistor 2.050 ohms 

R 17-Audin Cathode Resistor 1,950 ohms 

14.11,--Divider Resistor 180 ohms 

R 19- Audio Bess Resistor 950 ohm. 

R 20-Tone Control .5 megohrts 

Model 60 Receiver 

LI RECoil 

L2-1» RF Coil 

L3-2nd RE Coil Connoted) 

L4-3rd RF Coil. 

L5-3rd RF Coil 

1.6-1htector Coil 

L7-Detector Plate Choice 

LS-Pincer Pack Filter Cluske 

L9 -Speaker Field Coil 

I. I 0-Spkaker Voice Coil 

T I - Main Pones Transformer 

T2-Audio Input Transformer 
T3-Audio Output Transformer 

Cl-Ant,na Trimmer ( under». 

C2-10 RF Tuning Condenser 

C3-I., RE Tutung Condenser 

CS- I., RF Alignment Condenser 

C 5-3rd RF Tuning Condenser 
C6-3,4 RE Alignment Cunden», 

C7-3rd RE Tuning Condenser 

C 8-3 rd RF Alignment Condenser 

C9- 1).,m to, Tuning Condono., 

CIO-Derecon Alignment Condenser 

C I I- 1st RF Coualing Condenser .04 mid. 

C I2-2nd RF Grid Return Condenser 5 mid. 

C13-Ist and 2nd RF Screen Condenser . 25 mid. 

C 14- 1st and 2nd RF Plate Condono, . 25 mid. 
C15-3rd RF Coupling Condenser .04 mfd. 

CI6-3rd RF Cathode Condenser .5 mid. 
C17-3,d RF Se en Condenser .5 mid. 

C 18-3rd RF Pl.. Condom., .5 mid. 

C19-Detector Grid Return Condenser .04 mid 

C20-Detector Cathode Condenser I. mid. 

C21-Detector Screen Condenser .5 mid. 

C22-Detettor Plate By-pa» Condenser .000 I mid. 
C 23-Detector Plate By.pass Condenser .0001 Intel. 

FIELD 
COI L 

C24-Audso Coupling Condenser 006 mid. 

C25-AVC Plate Bt-pasa Condenser »06 mid 

CM-Huffer Condenser . 1 unid. 

C27-Power Posit Filter Condense, 2 mid 
C 28-Power Park Filter Condenser 2. mid 

C 29-Power Pack Filter Condemer 4. mid. 
COO-Power Pack filter Condenser 2 mid. 

C31-- Filter Choke- Tuning Condenser .075 mid 

C 12-Tone Control Condenser .0011 mid 

C33-Bv•pass C,endenser 2. mid 

R I-Antenna Resistance 500 ohms 
R2-1» RI, dr cot-piing Res-.  1000 ohms 

R3-Cnioned Coil Res  50.000 ohms 

R4-Ist and 2nd RF' Grid Resistor . 5 neg. 

RS- 1,, and 2nd RF Sa Fern Resistor 20.0181ohms 

R 6-3rd RF de.coupling Amiens 1.000 ohms 
R 7-3rd RF Bias Resistor I.000 ohms 

R8-11etector Grid Resistor 1.000 ohms 

R9-Detector Bias Rmistor 50,000 ohms 

R 10-Detector Plate Resistor . 5 meg. 

R I I-Volume Control 

R12-Ist and 2nd RF Center Tap Resistor 

R I3-C Tap Resistor 

R14--Ist and 2nd RI' Screen Rndstnr 20.000 ohms 

R 15-Resistor 10.000 ohms 

R I6-AVC Resistor . 5 megohnts 

R 17-Resistor 900 ohms 

R I 8-3rd RF Screen Resistor 5,000 uhon 

R 19-AVC and Detector Screen Resistor 25,000 ohon 

R 20-Resistor 5.000 ohms 

R21-1» AF Bias Resistor 2.000 ohms 

R22-AVC Bias Resistor 2,000 ohms 

1423-Voltage Divider Resistor 1,300 ohms 

R 24-Voltage Divider Resistor 2,380 ohms 

R25--Voltage Divider Resistor 160 ohms 

R 26-2nd Audio Bir Resistor 950 ohms 
R 27-Tone Selector Resistor .5 megohm 

R 28-2nd Audio Center Tap Resistor 
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OFFICIAL RADIO SERVICE MANUAL 

Radio Service Data Sheet 

BOSCH MODEL 60 VOLUME-CONTROL RECEIVER 

• 

• 

•i] 

e 

This receiver, the " Model 60" chassis with 
automatic volume control, is manufactured by 
the American Bosch Magneto Corp., Spring-
field, Mass.; the following parts values are 
used: 

Condensers Cl, C2, C3, C4, C5 are the 
usual tuning capacities; C6, an antenna trim-
mer; C7, CII, C14, .04-mf.; C8, CIO, . 25-mf.; 
C9, C12, C13, C17, 0.5-mf.; C15, C20, 
C26, .006-mf.; C16, 1.0 mf.; C18, C19 .0001-
mf.; ( 21, C22, C27, 2 mf.; C23, C24, 4 mf.; 
125, 0.75-mf. (exact). 

Resistors RI, 500 ohms; R2, R4 R6, R8, It9. 
1,000 ohms; R3, RII, R12, R13, R26, Y3-meg.; 
125. 20,000 ohms; R7, 10,000 ohms; R10, R28, 
50,000 ohms; R16, 900 ohms; R17, RIO. 5,000 
ohms; R18, 25,000 ohms; R20, R21 2,000 
ohms; R22, 1,300 ohms; R23, 2,380. ohms; R24, 
160 ohms; R25, 950 ohms. 
The " Model 60" and the " Model 58" are 

very similar in general arrangement. The 
"60," however, is equipped with aLtamatic 
volume control, a "mute" switch, and a larger 
reproducer. On the side of the cabinet is the 
tone control. In addition to the tubes required 
for the " 58," the "60" requires a type ' 24 tube 
for the volume control, V8. An* automatic 
"radio-phono." switch is operated by simply 
turning the tuning dial to zero. The " Model 
61" corresponds to the "60," but is designed 
for use on 25-cycle, 100 to 130 volt A.C. supply. 
The chassis is the same, and the power pack 
differs only in the power transformer and filter 
condensers. Letters D and E refer only to 
the style of cabinet. 

Lack of sensitivity may be due to incorrect 
connection of the three leads to the "local- dis-
tance" switch. It may be advisaLle, in some 
localities, to operate the set without a ground 
connection. Check the alignment of the tuning 
condensers. 

Poor tone quality may be due to a defective 
'45 (which is ionized). Check also the ,emain-
ing tubes in the receiver. If the plate currents 
of the type '45 tubes differ more than 5 ma., 
the output transformer will be overloaded and 
some distortion will result. 

Operating voltages for this receiver follow: 
Filament potentials; VI, V2, V6, V7, 2.4 volts; 
V3, V4, V5, ` .8, 2.3 volts; V9, 5.6 volts. 
Plate potentials; VI, 170 volts; V2. 180 volts; 
V3, 185 volts; V4, 60 volts; V5, 150 volts; 
V6, V7, 250 velts; V8, 30 volts. Screen- grid 
potentials; VI, 70 volts; V2, 80 volts; V3, 
85 volts; V4, 10 volts; V8, 20 volts. Control' 
grid potentials; V1, V2, 2.0 volts; V3, 1.5 
volts; V4, 1.0 volt; V5, 0.1- volt; V6, V7, 50 
volts; V8, 0.2-volt. Plate currents; VI, V2, 
3 ma.; V3, 2 ma.; V4, 0.1-ma.; V5, 6 ma.; 
\-6, 7, 30 nia.; e 2-ma. 

C6 

The condenser drive-belt consists of a heavy 
stranded phosphor-:nonze cable having a small 
loop at each end. Correct tension is maintained 
by means of a spring. After replacing the belt 
it is necessary to reset the dial; to do which, 
loosen the small gear on the knob shaft. Turn 
the shaft to the left as far as it will go. Set 
the dial against the stop at " 100" position, and 
re-tighten the smal gear. The procedure in 
replacing the belt is as follows: turn the con-
densers to the position of minimum capacity. 
Place the loop at one end of the drive-cable 
over the pin at the top right hand side of the 
large drive drum. Lead the belt along the 
groove and downward to the small grooved drum. 
Turn the condenser gear to the " 100" position 
(condenser fully engaged). Start the belt at 
the center groove of the small drum and wind 
on 6,4 turns in a clockwise direction (to the 
right), toward the front of the receiver. Bring 
the belt up and over the idler pulley. Follow 
down the groove of the large drum and hook the 
loop over the drum's tension spring. The spring 
can most easily e pulled into the correct 
position by looping a length of wire or strong 
cord around the spring hook. 
The field coil of the dynamic reproducer has 

a resistance of 2,000 ohms; and the voice 
coil, one of 10 ohms. A copper shield ring over 
the core prevents leed back between voice and 
field coils and the. " B" supply. The only 
adjustment consists in centering the moving 
coil in the air gap. Do this as follows: loosen 
the holding screw. Insert in the air gap, 
around the moving coil, four gauges made of 
paper strips 0.01- in. thick. The strips should 
be about 6 in. lorg and 3/16- in. wide. Re-
tighten the screw and remove the gauges. The 
connections to the reproducer are made at the 
terminal strip located under the name plate. 
The red and brov.n leads run to the voice 
coil; and the black .cad to a terminal. 
On the " Model 63" is a meter M which may 

be used in alignir g the tuned stages. The 
meter will swing to the right as alignment 
is reached. 
A grounding spring on one of the tuning 

condensers, in the third R.F. stage, grounds 
this condenser in fie "phono" position, or dial 
zero setting, and ir, this position prevents cir-
cuit oscillatipn. 

The operation of the automatic volume control 
circuit is as follows: When the signal being 
received increases in volume (as in tuning in 
a more powerful station) it results in a higher 
signal voltage on thy detector tube. This higher 
voltage is applied to the grid of the auto-
matic volurae-contr,l tube, by direct connec-
tion through one lead. A higher voltage on the 
grid of the automatic volume- control tube results 

in the tube drawing greater plate current 
through R3, which controls the grid bias on 
the first and second R.F. tubes. The increased 
plate current through R3 causes a greater in-
crease in the voltage drop across this resistor. 
This change increases grid bias on the first and 
second R.F. tubes and thereby cuts down the 
signal. The tuning meter M is in the plate 
circuit of these two tubes; it also indicates, 
therefore, the action of the automatic volume 
control, swinging further to the right( low 
plate current) as the signal level rises on a 
powerful station. It will be noted that the 
filament, cathode, and grid circuits on the 
first two R.F. stages are separate from those of 
the rest of the receiver, and are at approxi-
mately the same voltage (above ground) as the 
plate of the automatic volume control tube. 

It is necessary, for the proper functioning of 
the receiver, that there shall be no points in the 
coils or wiring where leakage to ground may 
occur. It is also important, for proper oper-
ation, that the automatic volume-control tube 
should have proper characteristics. Such a tube 
can easily be selected as follows: have all the 
tubes in place except the automatic volume 
control, and switch the receiver "on"; but do 
not tune in a station. If the tubes are all 
operative, the meter needle will swing to the 
left from 3y; to 5 divisions. Insert the auto-
matic volume-control tube, V8, and note the 
action of the needle. The automatic volume-. 
control tube tested is suitable if the needle 
remains in the same position. 
The various resistors in the receiver have the 

following color code: 250 ohms, white; 500 
ohms, yellow; 900 ohms, black-brown; 1,000 
ohms, white- red; 2,000 ohms, brown-yellow; 
5,000 ohms, black-yellow; 10,000 ohms, blue-
yellow; 20,000 ohms, green-yellow; 25,000 ohms, 
blue; 50,000 ohms, green-white; 0.1-meg., blue' 
white; 0.25-meg., brown; 1.0 tnegohm, black; 2 
megohros, black-white. 

R.F. transformer L3 is untuned, and signal 
amplification through this stage increases in 
the low-frequency region ( 100 on the dial). 
The antenna input system is se designed that 
one setting of the antenna trimmer condenser 
C6 will maintain the antenna ir tune over the 
entire broadcast band. This condenser is pro-
vided with a small adjusting knob, and need 
be set only when it is installed or when subse-
quent changes are made in the aerial. It is 
recommended that this condenser be adjusted 
in the following manner: tune in a semi-distant 
station which comes in at some point between 
40 and 60 on the dial. Reduce the volume until 
the station can barely be heard; then turn the 
adjustment knob until it is at the point of, 
loudest reception. 
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ET: e 1-Antenna Trimmer Condenser 

E: C 2-Tuning Condenser 
:11 
g c 3-Tuning Condenser 
El: 
pi C 4-Tuning Condenser 

EC 5-Alignment Condenser 
1 C 6-.Alignment Condenser 
n c 7-Coupling Capacity 

IC 8-Coupling Capacity  C 9-Audio Coupling Condenser .006 

C 10-Det. plate By-pass .0001 mfd. 

. C 11- RF Cathode By-pass .05 mfd. 
• 

7- 2 

AMERICAN BOSCH MAGNETO CORP. 

C I2-RF Plate By-pass .05 mfd. 

C 13-RF Screen By-pass .25 mfd. 

C 14-RF Plate By-pass .05 mfd. 

15-Det. Cathode By-pass 1.00 mfd. 

C 16-Det. Screen By-pass .25 mfd. 

Stage Tube 

2nd RF 224 
car: 

E 

1st RF 224 

Det. 224 

Audio 247 

Rect. 280 

C 1.9 

o 

Schematic Wiring Diagram of Model S Receiver 

L 7 

C 17-Audio Grid By-pass .01 mfd. 

C 18-Audio Plate By-pass .01 mfd. 

C 19-Filter Condenser 4. mfd. 

C 20-Field Condenser .08 mfd. 

C 21-Filter Condenser 4. mfd. 

S 1-Switch 

R 1-Volume Control 10,000 ohms 

R 2-RF Cathode Resistor 300 ohms 

R 3-Det. Cathode Resistor 50,000 ohms 

R 4-Det. Screen Resistor 2 megohms 

R 5-Det. Plate Resistor 1 megohm 

R 6-Audio Grid Resistor 32 megohm 

R 7-Audio Grid Resistor 100,000 ohms 

SOCKET VOLTAGES 

R 8-Mid Tap Resistor 

R 9-Divider 

R 10-Screen Resistor 50,000 ohms 

R 11-Screen Resistor 10,000 ohms 

L 6 

ra 

N 

Resistor 50,000 ohms 

ra 

R 12-Audio Bias Resistor 400 ohms 

L 1-Antenna Coil 

L 2-Primary 
L 3-Secondary 

L 4---Primary 
L 5-Secondary 

of RF Coil 

of RF Coil 

L 6-Speaker Moving Coil 

L 7-Speaker Field Coil 

T 1-Audio Output Transformer 

T 2-Power Transformer 

Fil. 

2.3 

2.3 

2.3 

, 2.3 

Plate 

250 

250 

*150 

250 

Screen 

90 

90 
e20 

250 

4.8 

Cathode 

2.5 

2.5 

3.0 

Grid 

2.5 

2.5 

1.5 .5 

*16 I 32 

Plate MA 

4.5 

4:5 

Plate current of each plate-

The readings were made with the volume control in 
the full "on" position. 

*These voltages are the correct values. The average 
test kit will give much lower readings, ( as low as 1/10 
of these values) due to the low resistance of the meters 
compared to the high resistance included in the detector 
plate and screen circuit, and the audio grid circuit. 

When the volume control is reduced the 

RF plate voltage remains constant 

RF screen voltage increases 

RF cathode voltage increases 

RF grid voltage increases 

ra 
ra 

A" 

4  
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The Bosch Model 60 receiser incorporates an 
autorhatic volume-control tube, V8; a "mute 
switch" Sw4 (which should he closed, during 
the operation of tuning, to short the voice coil 
of the dynamic reproducer; thus eliminating 
the sounds incidental to tuning in programs, 
the automatic volume control's panel-meter being 
the resonance indicator) and connections for a 
phonograph pickup. The pickup circuit is con-
trolled by an automatic rwitch, SW2, which, 
in the tuning dial's "0" position is designed 
to replace a 1,000-ohm resistor and its bypass 
condenser by a pick-up of approximately 1,000 
ohms. At the same time, a ground spring 
makes contact with condenser C4; shorting it 
out of circuit and eliminating the need to de-
tune the R.F. nortion of the receiver. 
The components of the "Model 60" receiver 

have the following constants: Condensers CI, 
C2, C3, C4 and C5 are tuning units, shunted 
by aligning condensers C2A, CM, C4A and 
C5A in the positions indicated in the schematic 
circuit; C6, antenna trimmer; C7, band- selector 
coupling condenser; C8, C10, 0.25-mf.; C9, C12, 
C13, C17, C28, 0.5-mf.; C11, C14, .04-mf.; 
CIS, C20, C26, .006-mf.; C16, 1 mf.; C18. 
C19, .0001-mE.; C21, C22, 2 mf.; C23, C24 
(each two 2-mf. sections in shunt), 4 mf.; 
C25, .075-mf.; C27, 0.1-mf. 

Resistor RI, 500 ohms; R2, R4, R8, R9, 
1.000 ohms; R3, RI I, R12, R13 ( volume con-
trol), R26 (tone control), 0.5-meg.; R5, R6, 
20,000 ohms; 117, 10,000 ohms; RIO, R23, 
50,000 ohms; RI4, R15, R27, center- tapped 
resistors; R16, 900 ohms; 1117, R19, 5,000 
ohms; R18, 25,000 ohms; R20, R21, 2,000 
ohms; R22, 1,300 ohms; R23, 2,380 ohms; R24, 
160 ohms; 1125, 950 ohms. 

The resistor color code used in this receiver 
Ci A 

1 !'r Ch. 1.2 *24 11111 13 '24 

b 
1 

*LOCAL-
Mat-
AHCE 
Swrof 

CHASSIS 

VISUAL Ie) 
TUNING 
METER 

   TWISTED 

113 CIO 

is as follows: 250 ohms, white; 500, yellow; 
900, black-brown; 1,000, white- red; 2,000, 
brown-yellow; 5,000, black-yellow; • 10,000, blue-
yellow; 20,000, green- yellow; 25,000, blue; 
50,000, green-white; 0.1-meg., blue- white; 0.25-
meg., brown; 0.5-meg., gray; 1 meg., black; 
2 megs., black- white. 

Average operating voltages for the "60" are 
as follows. Filament potentials: VI, V2, V6, 
VT, 2.4 volts; V3, V4, V5, VA, 2.3 volts; 
V9, 5 volts. Plate potentials: VI, 170 volts; 
V2, 180 volts; V3, 185 volts; V4, 60 volte; 
V5, 150 volts; V6, V7, 250 volts; V8, 30 
volts*. Plate currents: VI, V2, 3 ma.; V3, 
2 ma.; V4, 0.1- ma.•; VS, 6 ma.; V6, V7, 
30 ma.; V8, 0.2- ma.`. Screen-grid potehtials: 
VI, 70 volts; V2, 80 volts; V3, 85 sults; V4, 
10 volte; V8, 20 volts*. Control-grid poten-
tials: VI, V2, 3 volts; V3, 1.5 volts: V4, I. 
volt'; V5, 0.1-vole; V6, V7, 50 volts; V8. 
0.2- vole. 

These readings are made with the volume 
control full on. These figures followed by aster-
isks are measured through resistors of high 
value and, therefore, the reading will vary with 
the particular type of testing instrument used. 

The trimmer condensers are located on the 
condenser gang. The antenna coupling cor. -
denser CIA is adjusted from the side of the 
chassis, when the set is installed, in the follow-
ing manner: tune in a somewhat weak station 
at some point between 40 and 60 on the dial; 
reduce the volume until the station can be barely 
he heard: and them turn the adjustment knish 
of Cl.  until the signal is received with maxi-
mum volume. 
The trimmer condensers may be adjusted for 

maximum motion (to the right) of the tuning 
meter M. 

• 4 l C 

CSA 

Pit K 

DEI 
'24 

The automatic volume control circuit functions 
in the following manner. When the signal 
being received increases in volume (as when 
tuning in) a signal of increased strength is 
applied to the detector tube V4; and thus to 
the control- grid of screen- grid automatic vol-
ume control tube V8. This increase in the 
control- grid potential of V8 results in increased 
plate current, which must pass through resistor 
1111. The voltage drop across this resistor, 
which also is in the cathode circuit of the 
R.F. amplifier tubes VI and V2, therefore in-
creases; and this increased bias is effective on 
the control-grid of VI, and V2, causing a re-
duction in volume. This increase or decrease 
in cathode current is indicated on the meter 
M in the portion of the cathode circuit common 
to VI and V2. (Motion to the right indicates 
a reduction in current; since the meter is wired 
to work "backward" to standard test meters). 

Note that the filament, cathode, and control-
and screen-grid potentials of V1 and V2 are 
at approximately the same potential above ground 
as the plate of V8. Therefore, particular 
attention should be given to the possibility of 
a short or leakage to ground through any por-
tion of the wiring or the associated apparatus. 
A suitable tube to use as V8 may be selected 

in the following manner; Note the meter in-
dication with the set turned on, but detuned, 
and tube V8 out of the socket. The reading 
should he between 31/2  and 5 divisions. Now 
insert V8; the needle should then remain sta-
tionary if the tube is suitable. 

The phosphor-bronze drive-cable may be re 
placed in the following manner: turn the tun-
ing condenser gang to the zero position ( plates 
fully open), and place one of the cable loops 
mer the pin at the top right-hand side of the 
large drive drum. Lead the cable along the 

F C no VOLUME CONTROL 

002 '27 
Rit 

R25 

FIELD 
COIL 

MUTE 

groove and down to the small grooved drum, 
and turn the condenser gang to the " 100" 
position. Next, start the cable at the center 
groove of the small drum and wind on 61/2  
turns in a clockwise direction (to the right): 
winding toward the front of the receiver, bring-
ing the belt up and over the idler pulley. Fol-
low down the groove of the large drum and 
hook the second loop over the drum tension 
spring; sthich is conveniently pulled into po-
sition by catching a wire or cord in the hook 
of the spring. The final operation is to reset 
the dial; by loosening the small gear on the 
knob shaft; turning the shaft to the left as far 
as it will go; setting the dial against the stop 
at the " 100" position; and re-tightening the 
small gear. 
Two cables, terminating in plugs, connect the 

receiver's chassis to the power pack and power 
audio chassis. It is important to plug the left 
cable connection into the left receptacle, and the 
right-hand connection into the right-hand re-
ceptacle; so that the two cables do not cross. 
The dynamic reproduced in the "Model 60" 

receiver is provided with a copper Shield, be-
tween its core and the field coil, which pre-
vents hum induction between this coil and the 
voice coil. The field coil has a resistance of 
2,000 ohms; and the -voice coil of 10 ohms, 
approximately. Four strips of .01-in. paper 
may be used as gap gauges. The brown and 
red leads connect to the terminals marked 
"field coil"; and the black lead to the ter-
minal marked " V." 
The "Model 61" receiver has a chassis de-

signed for 25- cycle operation; the only difference 
being in the power transformer and the increased 
filter capacity. 
A letter following the numerals indicates the 

cabinet style. 

TONE CONTROL 
72  SWITCH)  

To VOICE COIL. 
r e, 
154 

TWISTED 

SWITCH SW.2 is TUNING-DtAL OPERATED 

PT 

110 ',A.C. 

1
3
3
U
S
 
e
l
e
a
 
3
:
)
!
A
J
3
S
 
°
W
e
l
l
 

M
I
A
U
S
S
 

I
T
I
O
D
I
J
O
 

.. ..r..-•   •ààat ... 



C 

L 

C 7 

C/2 

¿'24 

/?6 L. 

/7/ 6/7 •77-7/7 77 / / / 

nio F7 
2z4. 

C8 

C /5 

L..5 

C44,— 

R 7 
c e 

C 9 

et, ,47' 
¿'24 

//•// 7 ///7*/, •//-
Mal c /4 

C/3 

L6 

C/ Cie' 

/// / / le/// 

Der 
224 

/0 

/2 

C/9 

/sr A./7 
227 

11 

!! 
I-1 

L 

il 
7 

C 22 

/74e 

mim 
miat 
C 20 C▪ 2/ 

// // // /// // 

R/5 RIG .4 /7 

o 

-rUs'0"  
.L8 

F'/E LD 

lir 

SPEAKER' 

o 

IBM 

IMP NM▪ I▪ 
C2.5 C 

2ne 
245 

7-2 

R /9 Reo 2/ 

MODEL 62-D.C. 

— 
/7 ////7/4/7// / 7 ///1/7/7///7////7//7747/7/ //1.7:7/7 z ///7777,./77//7-7.7/4777-

- SEE PAGE 90H FOR VALUES OF PARTS ^-

IV
II
KV
II
 
S)
It
le
.U
S 

OI
CI

VN
 
r
I
V
I
O
I
d
d
0
 

• 



-  

E 

/ 

C// 

MIIIM!!! 

Ci 

1.1I1..! ..  

, L 
\ao 

4c4 

"cm 

ée".• 

C7 

••• ¡HIM- -1-111 111:111f11111111111111111111MIffillillI111111111111111111111111111111111111111II1MMIIIIHIMIIIMMIlliiililli2111" 1""T"'"1"1""ernIT'""1""1""mml"""""I1111""Val I 

isr. 2A/a ,E'/`: 3 /ea A'," 
¿24 224 224 

C /3 

/7. /../.. 

(J/ 

L5 3 ‹.„ K2, C g 
›cD am "C) ma 

L491 e> 4 C9 
C) 

.411C"e CZ:l , 

7113 

C/5 fe4 

C4 
0-

1,', / 

C2.3 Cat 

..1 

.32 

do 

C5r0— 

C.43 

De 7: 
224 

.47.9 

 H-
C/9 

77.77 

000A 

L7 ce 

R9 

vow mom 
mum 
C20 c 2/ 

"f,,,, 

Is, .4,4" 
227 

25 

R/0 // 

ze, 
à 
.4 VC 
224 

C27 

/7/4 ,4e45 .e/7 

  0 000 —5) 
,ezo ceiz. 

1_9 

<Di 
""<D1 

r1/1/////1/11/ 

L/0 

<D 
me C4 
am CI 

C28 C29 C> 
<DI 
C) 

e "=" 

72 

o 

.54 

Vo/ce 
co/z_ 

rálb  

7/ 

 41--1,4AnAlv--41b-WAM/-ie-,A441,-* 
R22 R23 R24 

o 

//7////////// . ////11/1/11/7-1//l/l1/ Hlf/////ifl /f711/ 1 / 0 / / I/1/ // / IT/r/ if-177771M fl1///////frfludviminreff 

Fig. 2—Schematic Diagram of Model 63 Receivers 

Ei  
- • • ià.àL . ; . . .. 



pitlililin1111,113111.: 1111001111t11011001ttilillt1111119111111111.11011111111t1ttnIter:111r110111111111M1M111tt1111. 0”1010, 

IM
IM
IU
MU
IE
11
11
11
11
UM
MI
II
MI
II
MU
I 

NOMENCLATURE 

Model 62 Receiver 

R 1-Antenna Resistor 500 ohms 

R 2-De-coupling Resistor 1,000 ohms 

R 3-Resistor 20,000 ohms 

R 4-Volume Control 3,000 ohms 

R 5-Resistor 150 ohms 

R 6-Untuned Transformer Resistor .1 meg. 

R 7-De-coupling Resistor 1,000 ohms 

R 8-3rd RF Cathode Resistor 600 ohms 

R 9-Resistor 1,000 ohms 

RIO-Detector Cathode Resistor 50,000 ohms 

RD-Detector Screen Resistor 1 meg. 

R12-Detector Plate Resistor .5 meg. 

R13-1st Audio Grid Resistor 2 meg. 

R14-Filament Resistor 1.8 ohms 

RIS- Filament Resistor 18 ohms 

R16-Filament Resistor 18 ohms 

RI7-Filament Resistor 18 ohms 

RIO-Tone Selector Resistor .5 meg. 

R1-Voltage  Divide? Resistor 1,400 ohms 

R20-Voltage Divider Resistor 2,600 ohms 

R21-Voltage Divider Resistor 250 ohms 

C 1-1st RF Tuning Condenser 

C 2-1st RF Tuning Condenser 

C 3-3rd RF Tuning Condenser 

C 4-3rd RF Tuning Condenser 

C 5-Detector Tuning Condenser 

C 6-Antenna Trimming Condenser 

C 7-1st RF Alignment Condenser 

C 8-3rd RF Alignment Condenser 

C 9-3rd RF Alignment Condenser 

CIO-Detector Alignment Condenser 

CII-Ist RF Coupling Condenser .04 mfd. 

Frair.ininminnir ' -; 

Cl2-Cathode By-pass Condenser .5 mfd. 

C13-Plate By-pass Condenser .5 mfd. 

C14-Screen By-Pass Condenser .5 mfd. 

C15-3rd RF Coupling Condenser .04 mfd. 

C16-3rd RF Cathode Condenser .5 mfd. 

C17-Detector Condenser .04 mfd. 

C18-Detector CathOde Condenser 1. mfd. 

CIO-Detector Screen Condenser .5 mfd. 

C20-Detector Plate By-pass Condenser .0001 mfd. 

C21-Detector Plate By-pass Condenser .0001 mfd. 

C22-Audio Coupling Condenser .006 mfd. 

C23-Ground Condenser .006 mfd. 

C24- Filter Condenser 4 mfd. 

C25-Filter Condenser 4 mfd. 

C26-Tone Selector Condenser .006 mfd. 

S 1-Local-Long Distance Switch 

S 2-Off and On Switch 

B 1-"C" Battery-2214 volts 

T 1-Audio Input Transformer 

T 2-Audio Output Transformer 

L 1-1st RF Coil 

L 2-1st RF Coil 

L 3-Untuned Transformer 

L 4-3rd RF Coil 

L 5-3rd RF Coil 

L 6-Detector Coil 

L. 7-Detector Plate Choke 

L 8-Filter Choke 

L 9-Filter Choke 

LIO-Filter Choke 

NOMENCLATURE 

Model 63 Receiver 

R 1-Antenna Resistor 500 ohms 

R 2-De-coupling Resistor 1,000 ohms 

R 3-Untuned Transformer Resistor 50,000 ohms 

R 4-De-coupling Resistor 1,000 ohms 

R 5-3rd RF Cathode Resistor 600 ohms 

R 6-Detector Resistor 1,000 ohms 

R 7-Detector Cathode Resistor 50,000 ohms 

R 8-Detector Plate Resistor . 5 meg. 

R 9-Volume Control .5 meg. 

RI-Ist  and 2nd RF Bias Resistor 1 meg. 

RI I-Bias Control Resistor 1 meg. 

RIZ- Filament Resistor 1.8 ohms 

R13-AVC Screen Resistor 20,000 ohms 

R14-Voltage Divider Resistor 150 ohms 

RI 5-Voltage Divider Resistor 900 ohms 

R16-Voltage Divider Resistor 5,000 ohms 

R17-Voltage Divider Resistor 20,000 ohms 

RIO-Filament Resistor 18 ohms 

R19-Filament Resistor 18 ohms 

R20-Filament Resistor 18 ohms 

R21-Tone Control Resistor .5 meg. 

R22-Voltage Divider Resistor 1,400 ohms 

R23-Voltage Divider Resistor 2,600 ohms 

R24-Voltage Divider Resistor 250 ohms 

C 1-1st RF Tuning Condenser 

C 2-1st RF Tuning Condenser 

C 3-3rd RF Tuning Condenser 

C 4-3rd RF Tuning Condenser 

C 5-Detector Tuning Condenser 

C 6-Antenna Trimmer Condenser 

C 1-1st RF Alignment Condenser 

C 8-3rd RF Alignment Condenser 

C 9-3rd RF Alignment Condenser 

CIO-Detector Alignment Condenser 

CII-Ground Series Condenser .0001 mfd. 

C12- 1st RF Coupling Condenser .04 mfd. 

C13-2nd RF Condenser .5 mfd. 

CI4--Cathode By-pass Condenser .5 mfd. 

CIS-3rd RF Coupling Condenser .04 mfd. 

C16-3rd RF Cathode Condenser .5 mfd. 

C17-Detector Condenser .04 mfd. 

C18-Detector Cathode Condenser I mfd. 

CIO-Detector Plate Condenser 1 'Md. 

C20-Detector Plate Condenser .0001 mfd. 

C21-Detector Plate Condenser .0001 mfd. 

C22-Audio Coupling Condenser .006 mfd. 

C23-Plate By Pass Condenser .25 mfd. 

C24-Screen By Pass Condenser .25 mfd. 

C25-Plate By Pass Condenser .5 mfd. 

C26-AVC Plate By Pass Condenser .006 mfd. 

C27-AVC Screen Condenser .5 mfd. 

C28-Filter Condenser 4 mfd. 

C29-Filter Condenser 4 mfd. 

C30-Tone Control Condenser .006 ma 

T 1-Input Transformer 

T 2-Output Transformer 

13 I-AVC Flare Battery 22/. a volts 

IS 2-2nd Audio "C" Battery 22,/a volts 

S I-Local Distance Switch 

S 2-Phono Switch 

S 3-Main Switch 

S 4-Mute Switch 
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Tube Operating Voltages 

Tube Position A 

'24 
'24 
'24 
'24 
27 
'45 
45 
80 

1 26 

let r.f, 2.3 170 2.5 
2nd r.f. 2.3 170 2.5 
3rd r.f. 2.3 170 2.5 
detector 2.3 95 4.0 
let a.f. 2.3 130 8.0 
2nd a.f. 2.3 220 40 
2nd a.f. 2.3 220 40 
rectifier 4.6 250 ..... 

NEUTRALIZING COMDENSERS 
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KEY TO PARTS LIST 

1. 10,000 ohm volume control. 

2. Antenna input RF transformer. 

3. 300 ohm RP C bias resistor. 

4. 4 gang variable condenser. 370 intuf, with trimmer. 

5. Intermediate stage radio frequency transformer. 

6. 3-.1 11le by-pass condenser block. 

7. 15.000 ohm detector bias resistor. 

S. .5 mfd detector by-pass condenser. 

9. 2-.001 detector plate by-pass condensers. 

10. Detector plate l(F choke. 

11. Push-pull input audio transformer. 

27 0 '45 

Meter Readings With Test Plug in Socket of Set 
›. 1.; 1 15 ‘ 1)1.TS--‘1)1.1. MI I ( IN Tli1)I. ()N 

.1 Tune :sir. in 
ordrr ti otrd 1 

•21 

2 3 I 1 5 6 7 

LI. Type of tube '21 '21 27 I '45 '80 
e. Position 

.. t tube 

17).- Filorneht-i/r-
heater volt. 

lot It. F. 2nd It. F. 3rd It. F. PET. P. l'...A. F P. P.-A. F. RECT. 

2.4 V. 2.4 V. 2.4 V. 2.4 V. 2..4 V. 2.4 V. 4.9 V. 

K. Plate cotton.. 164 164 154 Iti 250 2511 276 
F. 4:ent:01 grid 

voltage 3 

7:'. 

3 

2.8 

3 

77. 

3 

3 

75 

tr. 48 48 

. 

.. 
1. Screen grid 

cotton, 

11. Pothede to 
healer 

I. Plate current 

. . . . .. 

3 19 .. .. 

2.8 2.8 1.0 I 28. 28. 58. 

J. Tube Trot 6.0 6.6 6.0 1.2 32. 32. .. 
K. Plot.- cur-

rent change 3.2 3.2 3.2 .2 l 4.11 4.6 .. 

I 2 Dynamic rpeaker asseintily with plug and 4 conductor cable 2500 ohm 
lield: voice transformer in speaker chassis. 

13. 11)0 watt power transformer. 

14. 2.5 volt pilot light. 

15. 150 ohm. 3 henry tiller choke. 

16. 3-8.0 mfd filter condenser. 

17. Voltage divider resistor 2300-2100-S5t) ohm. 

Note: Models Incorporating "Tone Control" have a third knob in center 
below escutcheon plate, which rotates a one megohm variable resistor ( part 
No. 181. In a series with a . 001 mfd condenser ( Part No. 19) connected grid 
to grid in the push-pull stage. 
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IV
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1. 10.000 ohm v,,lum' C ttrol. 
2. Antenna--Pre-selecto • inductance assembly. 
3. 250 ohm R. F.- 1st I F. C Bias resistor 
4. 4 gang variable condt nser, 330 mmf.. with 
5. Detector--oscillator i iductance assemh:y. 
6. . 1 mfd. 150 volt by-pass condenser. 
7. . 5 mfd. 150 volt by- pi ss condenser. 
8..5 mfd. 250 volt Plat( Supply by-pass -widens 
9. It. F. choke coil. 

10. Detector choke coil. 
11. Local- distance switch. 
12. 5 M.M.F. R.F. Coupling condenser. 

KEY TO PARTS LIST 

1.1. 
11 

16 
17 
11, 
19 

'1 

2 
1 

715 NIN1 I, fixed shortening rondenser. 
60 trimming ionclen,er. 
7 15 M M 1, grid condenser. 
I;0011 ohm resistor. 
40.1100 iii n grid leak 
2000 ohm detector-iimeillatio. resis . 
First I. F. transformer. 
2nd and 3rd I. F. transformer. 
21100 (dull 1, as resistor. 
15.000 ohm bias resistor. 
.002 117- pass rondenser. 
Push-pull ir put transformer. 

 • —7:!:=71:17.:=.1=r1 

Su PrRHEreRODYNe 
REcesvER 

t_s_pi 0 LA RADIO 
CHICAGO 

P•oeG le a4340 

METER READINGS WITH TEST PLUG IN SOCKET OF 

SET LINE 1 1 5 VOLTS— VOLUME CONTROL FULL ON 

. S. Tula, .1. 
ordei t. > led 

It. Tree of t"h" 
l'o:4tion 

of tube 
P. Filament or 

heater volt 
I lat.. 

voltage 
Control grid 
vrlltlOO , 

Screen grid 
1..oltagc 

24 

11.F. nSt. 

11. Cathode to 
heater 

t. Plate current 

•\:on-OmelllatIng. 

1 2 4 

100 

0 

S 

25. I Megohm tone control. 
26. . 004 MFD condenser. 
'7. 25011 ohm dynamic field and speaker 

assembly with input transformer. 
20, 150 ohm, 3 Henry choke. 

29. Triple S mfd. Mershon Condenser. 

_1 2. 
.rol 

I F. I.ET 

190 

: o 

2 

21 

0 28 I 28 

'RO 

RECT. 

4.7 

200 

58 

30. Power Transformer. 
Voltage divider resistor. 

2450-3150--850 ohms. 
32. 2.5 volt light hulb. 
33. 100,000 ohm resistor. 

aD
IA
'c
la
S 

OI
GY
21
 

• e • 



OFFICIAL RADIO SERVICE MANUAL 104A 

• 

• 

«Mk  

BALKITE PRODUCTS COMPANY 

TO LIG0T »GALT 

'A TRANSFORMER 

SW 170.4 

R
F
.
9
5
-
A
N
C
E
S
 ‘t 

WRec-nrito 

G4 exertc,u. 

8 "ritANSc ORM 

• éMOKE 

A 7RANSrOltmER 

CHO<  

I T 
Balkite AB 6-135, Form A 

CNOKES  

usis7ANCES 

5 4 3 

A ittCTtfitit 

-lV\ANV\i‘.  
A cOrettistie 

Balkite AB 6-135, Form B 

Balkite Electrolyte 

 O A+ 

The electrolyte used in the various Balkite Radio Power Units differs considerably Elec-
trolyte for chargers should not be used in B current supplies and under no circumstances should Balkite 
A refill be used in any other Balkite unit or should Balkite electrolyte be used in the Balkite A as in either 

Ft case destruction to the unit would result. 
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BALKITE PRODUCTS COMPANY. 

METTER 7 

FO FIINT ROO CRT 

TRANSFORMER 

Balkite B-135 

.EAAR 

CND« 

TO LIW1 SOCNC 

TRANSFORMER 

Balkite B-180, Form B 

C - 44 RECTIFIER 

GNOME. 

CNOM 

DEFFRc-oa 
SERWIFIFY  
RENSTANct 

RECTIFIER 

CROKE 

LOW 

OCT 

NCO. 

CHO"( CMONE ORE MO CARE 

TAANSFORmER FUSE T• 

POWER 

 o 

 o 
Elm 

o 

AAC.D. 

DET. 

NO CONNECTION 

TO ROUND O0 

RECTIFIER 

Balklte B-180, Form B 

 o 

Balkite BY POWER 

 o 
Y-1 

Y-3 

csoKt 

NEC. 

° 

GRO TO TO CASE 

Balkite BW or Balkite B, Model D 

at AMP 

71 

Il 
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CONSTANTS FOR MODEL 69  

1. 
2. 

3. 
4. 
5. 
6. 
7. 

8. 
9. 

10. 
11. 

12. 

13. 
14. 

15. 
16. 
17. 

18. 
19. 
20. 
21. 

BROWNING DRAKE CORP. 

- 400 ohms 1 watt 

- 600 ohms 1 watt 

- 50,000 ohms 1 watt 
- 3000 ohms 1 watt 
- .5 megohms 1/3 watt 

- 1 megohm 1/3 watt 

- 45,000 ohms 2 watt 
- 20,000 ohms 3 watt 
- . 25 megohms 1/3 watt 
- 60,000 ohms 2 watt 
- 90 ohms wire wound 

- . 25 megohms 1/3 watt 

- . 25 megohms 1/3 watt 

- 2 megohms 1/3 watt 
2000 ohms wire wound 

- 2000 ohms wire wound 
- . 25 megohms 1/3 watt 

- . 25 megohms 1/3 watt 

- 30 ohms C.T. wire wound R31 
Vol. Cont. Pot. 10,000 ohms 
.1 megohms 1/3 watt 

CONDENSERS 
101.1 - .5 MF 200 volt 
101.2 .5 MP 300 volt 

102.1 .5 MF 200 volt 
102.2 .5 MF 300 volt 

103 - .1 MF Midget 

104.1 - .2 MF 200 volt 
104.2 - .2 le 300 volt 
104.3 - .2 mF 200 volt 
104.4 - .2 MF 200 volt 

104.5 - . 2 MF 300 volt 
104.6 - .5 MF 200 volt 
105 - .01 MF Midget 
106 - .00025 MF Midget 
107 - .00025 MF Midget 
108 - 8 MF Electrolytic 
109 - 8 MF Electrolytic 

110 - . 01 MF Midget 

ONO 

CONSTANTS FOR MODELS 70 & 71 

R1 R2 R3 R14 R13 - . 25 meg 

R4 R5 R6 - 10,000 ohm 
R7 R8 R9 - 20,000 ohm 
R10 R29 - 1 meg. 

R11 R18 R19 - 40,000 ohms 
R12 - . 1 meg. 
R16 - 40,000 ohm 

R17 - 90,000 ohm 
R20 - 200,000 ohm 
R21 - 300 ohm 
R22 - 45 ohm 
R23 - 20 ohm 
R24 - .5 meg. 

R25 - . 15 meg. 
R26 - 20 ohm 
R27 - 10,000 ohm 
P28 - 20,000 ohm 
R30 R32 - 2 meg. 

- 2000 ohm 

PRE- SELECTOR LINTUNED RI 006 
BAND PASS COILS TRANSI mFD 

-24 , -24 r  

mf D 

20,000.-7" 500 
OHMS OHMS 

- NOTE - 
CONDENSERS MARKED 
"A' ARE .01 MID. EACH 

ftemdeumwarmet.il 

d 

Cl.].•  02.1 C3.1 01.2 C2.2 

03.2 - . 1 MF 200 volt 
01.3 C2.3 03.3 - . 1MF 300 

• C4.1 04.2 - . 1 MF 200 V. 
04.3 - . 25 MF 300 V. 

05.1 05.2 - 1 MF 200 V. 

06 07 
08 - 
C10.1 
010.2 
C10.3 
C10.4 

010.5 
014 - 

013 - . 00025 MF 

.01 MF 
- . 25 MF 200 V. 

- .5 MF 300 V. 
- . 1 MF 300 V. 
- .2 MF 200 V. 

- 2 MF 200 V. 

.00025 MF 

245 

with the MB30 tuner. 

CABLE 
OUTLET 
TO SET 

Circuit diagram of the type VSA Speaker-Amplifier for 

BAND PASS 
COILS 

SPACED R. F. 
TRANSF. 

24 r  -24 r•  - 

RF S RF RF 
CHOKE CHOKE tA•- 30 

use 

-27 

CABLE 
OUTLET 

TO 
SPEAKER 

AC 
LINE 

R F 
CHOKE 

ca‘r o OUTPUT 

00025 MID. 
'7- EACH 

-50,000. 
OHMS 

B+67 V. 

8+155 
TO 150V 

2.5 V. 
AC, 

The complete circuit of the five-tube tuner. Note the band pass or "Vreeland" circuit as used in the antenna 
tuning system. Note also that the second s.g. tube works into an untuned coupling stage for leveling out the overall 

r.f. gain of the tuner 

V 

L. 

... . 
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BROWNING- DRAKE CORP. 
FOUR-TUBE Bt›TTERY OPERATED. 

G T2 

C.—.0005-mfd. variable condenser. 
C.—.00025-mfd. variable condenser. 
C3—.00025-mfd. fixed condenser. 
C4—.0.1-to 1.0-mfd. fixed condenser. 
C5—..CC01-mfd. tixec‘ condenser. 
L.-46 turns No. 20 d.s.c. wire on a form 3 inches 

in diameter, with a center tap 
L.-75 turns No. 20 d.s.c. wire on a :-.".- inch form. 
L3-24 turns No. 28 d.c.c. wire wound in a groove 

LINE -e 
VOLTAGE 

coNreoL 

6 Volts Ao. 
B-

o 
B•45 

(1, 
C • 

o o 
B•90 B•135 

and placed under the filament end of the 
secondary 

L4-20 turns No. 28 d.c.r. wire wound on a 2f-
inch form to fit in grid end of secondary (L.). 

I —100-henry choke coilb. 
R —1-megohm grid leaks 
N—Neutralizing rondens.r, consisting of a small 

brass disc about an inch ss diameter. 
mounted so as to make its position, in re-
lation to L., variafile. 

C-9 

F., F2, F3,—Fixed filament control resistances to 
match the type of tubes employed. 

J —Single-circuit filament control jack. 
G —.00025-mfd. grid condenser slid leak (6-

megohm). 
T., Ta— Two uv-199 tubes. 
T3, T4,—TNVO UV-201-A or 1-ligh-mu tubes. If 

the latter are used. F. and F. may be 
omitted. 

T5,—Semi power tube. 

FAN5TEEL PRODUCTS CO. 

BALKITE. MODEL- A. 
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Note the manner in which push-pull opera-
tion is obtained from the screen- grid detector out-
put; through the use of a center-tapped A.F. choke 
coil. The primary coils of the R.F. transformers 
turn with the motion of the main tuning dial; while 
auxiliary adjustment of this coupling is used to 
obtain volume control. The kilocycle setting of the 
dial should correspond to the station frequency when 
the last cipher of the latter is omitted. 
A hum-control resistor is situated at the left of 

the light-line. The tone control is the extremc left 
knob on the front of the panel. 
The following data are offered to Service Men by 

the manufacturers, for use when it becomes neces-
sary to replace either the tuning condensers or the 
R. F. transformers: 
The station selector dial should be set to the tre-

quency of some strong local station, above 1,000 kc. 

/1 '24 

108D 

2c 

/0 V. 
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—o o—o 

/20V. 

/ '24 

.444E6 .45s VOICC 
COIL 

Cà 
A C 

and preferably between 1,200 and 1,400 kc.: and 
the volume control then reduced until the signal is 
barely audible. The compensating condensers shopld 
be adjusted ( preferably by means of the three 
screws reached through the three holes in the top 
of the tuning condenser's cover) until the signal is 
at a maximum. Care must be taken not to adjust 
the compensating condensers too tight; or the re-

ceiver will not tune to 1.500 kc. Service Men are 
cautioned against changing the settings of these 
condensers unless the tuning units have been 
repldeed. 

Of course, it is well to reduce the volume con-
trol's setting each time the signal is brought up with 
the compensating condenser; since any change in 
volume is more easily detected at a low signal level. 
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8 280 Rectifier 5 
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Radio Service Data Sheet 

BRUNSWICK MODEL B-15 "UNI-SELECTOR" RECEIVER 

This screen-grid receiver, a product of the 
Brunswick Radio Corp., New York City, incor-
porates four of the 2-volt type-' 32 screen-grid 
tubes (three R.F. stages and a screen-grid de-
tector, to obtain (sigh amplification); a type ' 30 

amplitier; and two type ' 31 power tubes in 
push-pull. The completed receiver is designed to 
operate three " 11" batteries, a " t..." battery. and 
2- volt "A" battery, particularly the Eveready 
type A-600 " Air- Cell." 

The values of the various construction units 
are itemized in the following list: 

Resistor RI, 750,000 ohms; 1(2, 250,000 chms; 
R3, 500,00) ohms; R4 ( tone-control variable 
resistor), 0-50,000, ohms; R5, 2 megs.; R6, fila-
ment current limiting resistor, 0-6-ohm. 

The condensers in the " 11-15" hay.... the ful-

151VMSWICX mODEL-15 liATTEIrt RICLIYER 

-A-
At left, top zinc, of the Brunswick "Model B-15," designed to work with 2-volt tubes, 
an "inductor dynom'e" reproducer, aed an air-cell "A" battery: tor last unit, approxi-

mately the size of a storage battery, wia be noted in the sketch at the right. 

lowing designations and respective capacities: 
C, 10 mmf.: CI, tuning condensers, C2, C3. C:4, 
.000425-nif.; C5 ( volume control) variable dual 
condenser, 10 mmf.; C6, C7, 10 mmf.; 
.0002-mf.: ('9 ("A +" by-pass to chassis) CIO 
and C12 ' a-mf.; C11, 0.14-mf.; C13, .0002-mf.; 
C14, . 02-mf.; C15, . 03-mf.; C16 and C17, 1 mf. 
The A.F. transformer T has a ratio of 2:1. 

In connection with the voltage readings ob-
tained, during analysis at the tube socket:, it 
must be remembered that, because of the large 
resistances in the plate and screen-grid circuits 
of the detector tube, V4, the reading on most set 
analyzers will be in the neighborhoisl of 5 % ohs; 
whereas, the values indicated, in the list below, 
are the effective »perating potentials. 

The potential applied to each tube filament is 
the same-2 volts. The plate potentials applied 
to these tubes have various values, depending 
upon the tube's position in the circuit, as fol-
lows: VI, V2, V3, V6, V7, 135 ‘ olts; V4, 67.5 
volts (note comment above); V5, 67.5 volts. 
Control-grid potentials: VI, V2, V3, V4, V5, 3 
volts: V6, V7, 22.5 volts. Screen-grid poten-
tials. VI, V2, V3, V4, 69 volts. The ;date-
current readings are as follows: VI, V2, V3, 

C r 
: 

SW 1 

C8 

CHASSIS 

1.1 ma.; V4, 0.03-ma.; V5, 2.4 ma.; V6, V7, 
6.2 ma. 
From consideration of these figures it will be 

noted that the total plate current consumption is 
only slightly over 18 nia. 

The color cade of the resistors used in the 
"13-15" is as follows: RI, purple; 122, blue; 12.3, 
black; R5, green. 

The reproducer is special; this "inductor 
dynamic" unit reproduces low notes with more 
efficiency than the or linary magnetic reproduc-
ers, while it does net require the field-current 
supply used by the regular dynamic reproducers. 

The moving voice-coils of the indwt,- dynamic 
reproducer, like the coils in an ordinary mag-
netic reproducer, are of the high-impedance type. 
The small tv-ne-c introl knob is located directly 

AIR CELL BATTERY 

below the "Uni-Selector" control, which is, really, 
a combination of two knobs; one of these gov-
erns the tuning condensers; the others is a nod-
tiple control. Pushed in, it operates switch 
Swl for "local" stati in reception; pushed out, 
for distant reception. When turned to the ex-
treme left, switch Sw2 is placed in its "off" 
position; turning it to the right puts it "on," 
and continuing to turn this knob to the right 
increases the volume. 
The arrangement of the tubes in their sockets, 

and the location of the "C" battery, are shown 
in the detail sketch. It will be noted that the 
"A" battery's terminal reading is 2.5 volts; in 
the set this is :educed to the required 2 volts by 
the drop through resi,tar R6. 
The accessories are specially recommended for 

use in the Model 11-1f. The color code for the 
battery leads is as follows: " A-," " Il-" and 
"C +" black; " A +," white; " 11 + 67 1/4 ." 
yellow; " II + 135," maroon; "C - 3" (and 
chassis), brown; "C - 224'," yellow. 

There are a few precautions to be observed 
when checking this receiver; probably the most 
important is not to use any method of testing 
which will put a short circuit across the tube 
filaments, or the "A" supply. 

CS VOL. CONTROL 

32 11 '32 

DEI. 
C6 L5 '32 Ci1 L4 ; '31 

The reason for this is, that if the current 
putput of the air-cell "A" battery exceeds the 
value of 0.75-amp., the carbon electrodes of the 
battery will become filled with the electrolyte in 
the cells, and cannot again be made to function. 
Service Men accustomed to shorting the "A" 
circuit ( as when a storage battery is used for 
the " A" supply) cannot use the same test pro-
cedure in connection with the air-cell battery 
without permanently damaging the latter. 

Another point to be observed is that this char-
acteristic of the air-cell requires that no more 
tubes than are shown here be employed in the 
circuit; consequently, a pilot light must not be 
placed in the set as an additional convenience, 
since these lamps usually consume at least 4. 
"nip. 

At the present moment, there is no convenient 
way of determining the life remaining in an 
air-cell battery; except by making a rough esti-
mation on the basis of its normal life. This 
will be about 1,000 operating hours, when operat-
ing a receiver of the type exemplified in the 
Brunswick " Model It- IS," for three hours per 
day. A voltmeter of the low-resistance type 
will draw too much current, and will endanger 
the air-cell battery. Also, it probably will lack 
the accuracy required to determine the output 
voltage of the battery at a particular point on 
its discharge curve; although, with a high' 
resistance voltmeter, a certain approximation of 
the " life-expectation" of the aincell may be ob-
tained in this manner. 

It is a common practice among service men, 
in an effort to speed the testing of receivers, to 
successively tap the tubes in a receiver. In 
the " 11-15 - this is inadvisable, because the dan-
ger of shorting the elements of a tube, and thus 
destroying the air-cell "A" battery through the 
added current drain. 

About six quarts of water will be required to 
fill the air-cell battery. It is not necessary to use 
distilled water; ordinary drinking water being 
satisfactory. 

This current-supply unit is et the "primary" 
type; that is, it generates its own current. Con-
sequently, it cannot be charged like a storage or 
"secondary" battery. Also, unlike other primary 
batteries having a liquid electrolyte, this is not 
designed to permit replenishing the elements 
or the solution after the useful life of the 
battery has ended. 

Care should be taken to use only the correct 
tubes in this set, as any change probably would 
cause an overload of the " A" supply. For this 
reason only tested tubes of rated characteristics 
should be used. 

Unlike the average modern radio set, this 
receiver was designed for the use of a long out-
door aerial, up to a hundred feet, well elevated; 
though its location, and distance from the near-
est broadcast station, must lie controlling. It is 
intended for a distance-getter, having a rated 
sensitivity of 5 microvolts per meter, on the 
standard antenna. 

C114 C14 
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L, 1.0 m. h. 
Lz 
L, 5.2 mil. 
L. 65 rn. h. 
L, D.C. Res. 60' ± 5% 
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Cs 0.25#‘4/. 
Cg O. 14./. 

BRUN SWICK MODEL DC -15 RECEI VER 

- MECHANICALLY COUPLED --
-32 

C7 

Cg 0.02 
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C13 1.0 
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R, - S0,000 2.5 Volt 

R7 15,000 (YELLOW) Pil" 1-11ht 
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Why not service 
those radio sets 
with Fresh tubes? 
IMPROVEMENTS are constantly being made in radio 

tubes as well as in radio sets. For the past twenty-five 
years, the DeForest organization has led and continues 

to lead in radio tube research and engineering develcpnunt. 
What is more, those improvements and refinements are 
translated into everyday terms-- into tubes availaWe to you 
without delay. And that's what counts from the servicing 
and merchandising standpoint. 

Operating on a controlled production schedule rigidly geared 
to actual demand, the DeForest organization offers you 
fresh tubes tubes produced a month or two ago, and not 
tubes piled up in big inventories and consequently without 
the latest improvements and refinements. 

If you woukl know the latest technique in radio tubes and 
what it means in radio set operation, insist on fresl. DeForest 
Audions. And for your ,guidance - 

up-to-date tubes: Here's how you can identify fresh, 
I inproved Tone Quality resulting from greater rigidity and 
therefore minimum microphonic effects, together with sup-
pression of distortion arising from undesirable regenera-

Quiet Background brought about by DeForest research in-
to causes of hum and crackle, resulting in one- fiftieth the 
noise level heretofore considered standard, together with 
lower gas content made possible by unique DeForest ex-
haust units now in use. 

Positive Characteristics because of the doubling of the 
diameter of some support wires and better bracing and 
spacing, together with tightened electrical characteristic 
tolerances. 

Longer Service Life brought about by important improve-

ments in filaments, cathode insulators and emitters, insur-
ing a full thousand hours of peak efficiency. 

Greater Volume through the increase of the mutual con-
ductance in power tubes, yet maintaining full interchange-
ability with usual tubes of lower output. 

Quick Heating averaging about 10 seconds for the 427 and 
the 424 types, due to patented DeForest notched cathode 
insulator, without sacrificing life, reliability or quiet oper-
ation. 

Higher R.F. Amplification due to the latest DeForest 424 
H.G. ( High-Gain) Audion, or 60 instead of usual 30 per 
stage, ideal for midget sets. Also, more uniform grid- plate 
capacity permits of maximum stability or minimum regen-
eration for highest gain without distortion. 

And after all, fellows, there's no substitute for 25 years' experience! 

DE FOREST RADIO COMPANY :: PASSAÏC, N. J. 

cei RADIO TUBES 
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identical electrically except that Model 34 has 

a more sensitive loudspeaker, capable of finer 
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SUCCESS 
to the SERVICE MAN 

.1.% Good Tools Help to 
Make n 1.0041 Mechanic. 
Good Parts are Essential 
to Efficient Ser% ice Work 

VERY sers ire man knows how much his 
work is simplified and his reputation 
sustained by parts he can rely on. 

"Cheapness" in anything is the most expensive 
in the long run. 

In making replacements, remember Hammar-
hind reliability. 

Since radio began, Hammarlund has been 
ser headquarters. Later came coils, dials, 
chokes, shields, couplings and the fa-
mous "HiQ" Custom-Built Receivers--all 
leaders in their field. 

Not by chance has Hammarlund leadership 
been maintained—but by the power of bet-
ter engineering, better manufacturing and 
better values. 

Will you give us the opportunity to assist you? 
We shall welcome it. 

HAMMARLIJND MFG. CO. 

424-438 West 33rd Street 

New York. N. Y. 

Ulyt-Pazivt. tt letra m marl un 
PRODUCTSECIS/OIV 

MAIL 
COUPON 
for 
Data 

conden-

Send 25e 
for HiQ-31 
Manual. 
A Mint of 
Helpful 
Information 

Jae 
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Radio Service Data Sheet 

COLUMBIA SCREEN-GRID 8 RECEIVER 

This is a standard radio receiver rnercnandised 

under a number of individual trade marks. For 
instance, Wextark Radio Stores, Inc., of Chi-
cago, distribute this chassis; and so does Allied 
Radio Corporation, Chicago,. Its manufactur-
ers are the Columbia Radio Corp., Chicago, Ill. 

The constants are as follows: capacities C4, 
C5, C6 are !docking condensers with celluloid 
washers, . 025- in, thick, separating each pair of 
plates; 3'7, C14, C19, 0.1-mf.; C8, 0.88-mf.; 
C9, CIO, 0.2-mf.; C11, 1.0•mf.; C12, C13. 
.001-mf.; C15, 0.5-mf.; C16, 1.8-mf.; C17, C18, 
2.3-mf. 
Volume control resistor RI may be tithe.' 

a Y•xley 6,000-ohm or a Centralab 30.000 ohm 
potentiometer; R2, 110 ohms: R3, 134, RI2, 
10.000 ohms each; R5, R8, 100,000 ohms; R6, 
R7. 65,000 ohms: R9, 1.000 ohms; RIO, 30,000 
ohms; F311, 7,500 ohms; R13. R14. 30 ohms. 

R.F. chokes ('hi Ch2, and ('hi consist of 
635 turns each of No. 38 S S.C. wire; Ch4, 
400 turns of No. 38 silk enamel covered wire. 
Ch5 ( located on top of the chassis adjacent to 
the power pack) has a resistance of 1250 ohms; 
Ch6 (contained within the power pack), 400 
ohms; Ch7. the dynamic reproducer's field wind-
ing, 1,000 ohms. 
The resistor strip-assembly, underneath the 

chassis, includes the following resistor units, 
parallel to each other in this order, starting from 
the end nearest to the strip on which are mounted 
the R.F. coupling impedances and capacities: 
RS, R9, R8, R4, RIO, R7, R6, R11, R12. Re-
sistor R3 is connected at the side of the re-
sistor strip, one lug being soldered to R9 and the 
other to R4. Resistor R2 is mounted at about 

the center of the strip carrying the R.F. coup-
ling impedances and capacities. Resistors R13 
and R14 are located at the power pack. 

Between the tuning drum and the power trans-
forrner is located a condenser bank, which com-
prises the following capacities: Cll, brown. 
white leads, 300- volt rating; C15, slate, and 
green- white, 200 v.; C16, red, 300 v.; C17, 
green, and green- white. 600 v.,- C18, red, and 
green- white, 600 v. The '80 tube fits in the 
corner, behind the power transformer; the other 
tubes range along the back of the chassis in 
numerical order. 

It will be observed that the metal brackets 
(shown dotted in the schematic circuit) sup-
porting the R.F. chokes Chi, Ch2 and Chi, are 
connected to the cathodes of the screen grid 
tubes; approximately three thousand receivers 

were manufactured with these brackets connected 
to low potential end of the tuned secondary 
inductances: while se,enteen thousand more were 
made with these supports grounded to the chas-
sis. The nnal circuit, shown in this Data 
Sheet, was , sponsible for greatly improved sta-
bilization of the R.I.'. circuits, at the upper end 
of the toning dial. 

If oscillation exists, only between 95 and 100 
on the tuning scale, changing the R.F. chokes 
above mentioned for units having 650 or 675 
turns will probably eliminate this tendency. 
which may exist in a iew instances. The reason 
for this circuit oscillation is that th chokes are 
designed to resonate at a wavelength lost above 
the upper end of the broadcast band; this re-
sults in obtaining more even amplification 
throughout the tuning band. 

Circuit oscillation, between 70 and 100, may 
be caused by an open or short in C8. 

The makers of this receiver, in their manual, 
stress the point that the Service Man should 
determine whether the radio receiver has a 
good ground connection and a set of good tubes, 
before looking further for faults in operation. 

Circuit oscillation or strong regeneration may, 
in some cases, be traced to lack of the shield 
which is furnished as a cover for the bottom 
of the chassis. 

Power detection is used in this receiver: 
Note that the detector is resistance capacity 
coupled to the first stage of A.F. amplification. 
Hum will result if one of the 45's loses 

emission, thus disturbing the balance in the 
push•pull circuit. This same defect will prob-
ably cause circuit oscillation in the R F stages, 
due to the rise in voltages when the load of 
one of the power tubes is lessened. 
Where high signal gain is obtained in the 

R F. amplifier, it is in most cases necessary 
to have two volume controls; one to vary the 
amount of signal input to the first tube, and 
another to vary the amount of amplification ob-
tainable through the R.F. amplifier. Here these 
functions are combined in RI by employing the 
circuit shown and the values given above. 

Coupling condensers C4, C5. C6, are made 
in a novel manner. Exact spacing between the 
two plates is obtained by using a celluloid 
washer having a thickness of 025 in. Capacity 
adjustment is obtained, not by varying a screw, 
but by changing the *pacing washer of each 
condenser; and tightening the holding screw to 
the fixed point that necessary to bold the 

This sevesulube modern receiver is manufactured for dirtriMition by retailers, jobbers and moil order horses under th,, private brands. Observe the metal 
brackets snificated by dotted lines alongside Ch I. Cl. 2 and Ch 3; the connections of these vary sis different receivers, as explained in the tes-t. 

  ,•_. • --••=•.-.e• 

plates tightly in position. The lelectivity of 
this receiver may be increased, at the expense 
of selectivity, in special installations by sub 
stItutIng, for the . 025- in, washer furnished in 
the chassis. celluloid spacers having a thickness 
of .020- or 0 030 in. It is important to remem• 
ber that any increase or decrease in the ca-
pacity of these condensers does not unbalance 
the tuning circuits, so long as the increase or 
decrease in the amount of capacity is alike 
in all stages. 
A defect in the " radio phono." switching sys-

tem such as the switch's failing to connect CIO 
or to open the pick-up circuit, may cause a 

loud hum. 
Following is a table of average operating 

voltages for this receiver, taken at a line po-
tential of 115 volts, with the volume control 
set at maximum, and the power transformer's 
primary tail switch set at the position shown 
in solid lutes in the schematic circuit; 

Tube in Tester 

Ma. Ma. 
Tube Out Nor- Grid 

Tube''.4 ." " 8" K mal Test 
V1 2.45 180 2.40 174 1.5 4 5 6 7 
V2 2.45 180 2.40 174 1.5 4.5 6.7 
1/3 2.45 ISO 240 174 1.5 1.5 4.5 6.7 
V4 2.45 106 2.40 106 — 14.5 14.5 
V5 2.45 162 2.40 68 -- 3.0 1.0 3.2 38 
V6 2.35 230 2.20 212 -- 38.0 .... 20. 23. 
V7 2.35 230 220 212 --- 38.0 
The screen- grids should carry 80 volts posi• 

tive potential. 
Condensers C7 and C9 are contained in one 

case. The identifying colors are: C7 lead, red; 
C7-C9 common lead, four cabled red leads; C9, 
blue. 

Condensers C10 and C19 are contained in one 
case. The identif ying colors are: CIO lead, 
green; CIO- C19 common lead grounded; C19, 
slate. 

The color code for the detector tone filter con-
densers and coupling condenser. contained in 
one case. are: C12. green; Cl.) Cl' common 
lead, yellow; C13- C14 common lead, red; C14, 
brown. 
To prevent vircuit oscillation, the tube shields 

must be fastened securely. 
A defective rubber grommet on the pilot light 

assembly will short one side of the '45 filament 
winding and cause R13 to burn out: resulting 
in hum, no signal, or a burnt-out or shorted 
power pack. 

"C" 
— 1.5 
— 1.5 

*-•  

• 
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FEDERAL RADIO CORP. 

C> 

I I-

l'he timber control is an essential part of the 
receiver. It contains three positions, each hav-
ing been given a naine to indicate the type of 
reproduction it provides. These three names 
are utilized in connection with organs to indi-
cate which stop is being used. The first position 
on the timber control is known as the " Clarion " 
stop which, as its name implies, gives very 
briniant reproduction. It is especially tiseful 

7•bÉ 

HI  

Li 

9 

in rooms rooms that are acoustically rather " dead • 
If the set is to be used in more normal surround-
ings, the " Mezzo" stop should be employed. 
With this stop some brilliancy is sacrificed to 
secure somewhat better balance. This is the 
most useful of the Stops and Model L receivers 
when shipped have the control set on the Mezzo 
stop. The third position is known as the " Bour-
don " stop. With this stop considerable emphasis 
is given to the extremely low tones. 

DAVEN RADIO CO. 
"BAss NOTE" CIRCUIT. 

NEUTRALIZ ING co NpEN5ER. 

s=1, 

1 

C=1 
CZ=d 

POTENTIOMETER 
OSCILLATION CONTROL 

ree 
VOLUME 

II I 

MODEL 

MU 20 MU-6 

LOUD 
sPEAKEA 

CCNTROL FILAMENT 
SWITCH 

+ 67 +90 4135 
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CROSLEY RADIO CORP. 

Wed 

4-

tpot.) ,. ttebtr  
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Circuit Diagram Model 91 

C.Z2 W4". 
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Otrfile orCelle 
r0 JeffiNT 

Continui ty Tests 
NOTE—In order to make the test procedure as simple as possible, certain tests are omitted 

which are taken care of by the voltage limits in the accompanying table. 

Circuit Remarks Correct Test Incorrect Test 

Using 50 Volt D. C. Voltmeter in Series With 45 Volt "B" Battery, or Other Standard Circuit Tester. 

Antenna to Ground 
(Chassis) 

Emitters to Chassis R. F. 
Stages 

Emitter to Chassis, De-
tector Stage 

Operating Grids R. F. and 
Detector Stages to Chas-
sis 

Operating Grids A. F. 
Stages to B—. 

Screen Grids R. F. and 
Detector Stages to B+. 

Plates R. F. and A. F. 
Stages to B+. 

Plate Detector Stage to 
B 

Volume Control con-
nected but turned 
all the way off. 

Speaker connected 

Practically Full Scale 
(about 45 volts) 

Practically Full Scale 

Part Scale 

Part Scale 

Part Scale 

Part Scale 

Practically Full Scale 

Part Scale 

Open antenna transformer 
primary or faulty connec-
tions 

Faulty connection or open 
circuit 

Faulty connection or open 
resistor shorted Ccniderser. 

No reading indicates open 
resistor or faulty connec-
tions. Full scale indicates 
short. 

No reading indicates open 
resistor or faulty connec-
tions. Full scale indicates 
short. 

No reading indicates open 
resistor or faulty connec-
tions. Full scale indicates 
short. 

Faulty connections or open 
transformer primary or 
speaker armature 

No reading indicates open 
choke, open resistor, or 
faulty connections. Full 
scale indicates short. 
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In the diagram below is shown the foundation 
chassis incorporated in a number of super-
heterodyne receivers manufactured by the Cros-
ley Radio Corp., Cincinnati, Ohio Standard 
consoles are the models Super-Administrator and 
Super-Rondeau; while the Super-Sondo con-
sole is a radio and phonograph combination. 
Available constants for the components will be 
the first consideration. 
Condensers C6, C13, C14, 0.5-mf.; C7, C13, 

C9, CIO. 0.1-mf.; C11, .00I-mf.. C12, C15, 
.02-mf.; C16, C20, C21 (optional). .00025-mf.; 
C17, C19 (electrolytic), 9 mf.; C18 (electro-
lytic), 18 mf.; C3B, .001-mf. (fixed); C3C, 
50 to 300 mmf. (%ariable). 

Resistor RI (volume-control potentiometer, 
ganged to power switch Sw), 10,000 ohms;- R2, 
R4 (flexible), 375 ohms; R3 (flexible), 165 
ohms; R5 (red, black, orange dot), 20,000 
ohms; R6, 6,500 ohms; R7 (tone-control po-
tentiometer), R8, 1750 ohms; R9, 2,000 ohms; 
RIO, 545 ohms; RI I, R13, 10 ohms (each half); 
R12, 850 ohms. 
Normal operating readings ( as measured with 

speaker connected, volume control on full, and 
line potential of 117 volts with fuse in "high" 
position; or 107 volts with fuse in "low" po-
sition), are as follows: 

Plate potentials, VI, V4, 160 volts; V2, 155 
volts; V3, 20 volts; 5, 145 voits; V6, V7, 
260 volts; V8 (each plat:), 275 volts. Filament 
potentials, V1, V2, V3, V4, V5, V9, 2.5 volts; 
V6, V7, 2.4 volts: V8, 4.9 volts. Screen-grid 
potentials, VI, V2, V3, V4, 90 volts. Control-
grid potentials, VI, V4, 3 volts; V2, 7 volts; 
V3, 1.0 volts; V5, 15 volts; V6, V7, 54 volts. 
A long antenna on this receiver is a detri-

ment to good reception. 
Phonograph pick up connections P, C, S, will 

be noted in the grid- return circuit of the second 
detector, V5. The pick-up must be connected to 
the detector circuit through an audio coupling 
transformer, and a volume control must be pro-
'Aided; since tie volume control on the receiver 
operates in the R.F. portion of the circuit. 
Phonograph mottrboards are supplied with Cros. 
ley phonograph combinations. It is merely nec-
essary to connect the marked leads from the 
pick-up switch to the terminals P, C and S on 
the chassis. and to break the wire between 
terminals P and C. If the pick-up is later dis-
connected, a wire must be connected between 
terminals P and C for radio reception. 
The "fixed tune" I,F. stages (including vari-

able condensers C4A-C4C, and C5A-05B) are 
tuned to the intermediate frequency of 175 kc. 
Since care is taken at the factory to properly 
align these circuits, no attempt should be made 
by the experienced Service Man to re- align 
them, unless tests indicate positively that they 
are in need of readjustment. In that case, the 
following procedure will apply: 
Remove oscillator tube V3 from the chassis, 

and remove the clip wire from the control grid 

Schematic circuit of the Crosley Model 120 series "Senior Superheterodyne" (Pliodynatron) chassis. 

of IF. amplifier tube V4. Connect the output 
leads of an accurate 175-kc. oscillator to the 
control-grid of V4 and the chassis. .1djust the 
two screws (C5A-05B) on either side of the 
rear I.F.) coil L5 (between the socket of V4 
and Iheídower tubes), until the test,oscillator 
signal lees the largest reading on an output 
meter connected to the audio output circuit of 
the receiver. 

Next, replace tube V3. connecting screen- grid 
clip to the top of the tube. Remove the first 
detector tube V2, and connect the oscillator out-
put from the control- grid of V2 to the chassis; 
then adjust the two screws C4A-C4C on either 
side of the front I.F. coil, L4, for maximum 
output meter reading. Slight readjustment of 
the screws beside the rear coil may improve the 
output somewhat. 

0 ED 0 
S ED 

ED 
a 
ube layout, Crusley Made' 120. 

Oscillator V3 is a screen- grid tube connected 
as an oscillator of the dynatron type (more cor-
rectly, a "pliodynatron"; the generic term ap-
plied by Dr. Hull to a 4-element or screen- grid 
oscillator as differentiated from the dynatron" 
or 3-element oscillator). Its plate potential is 
lower (20 volts) than its screen-grid; which is 
at a positive potential of 90 volts. It may be 
necessary to try two Cr three tubes in this po-
sition to obtain a satisfactory one. 
The volume-control resistor RI performs the 

dual functions of increasing the control- grid 
bias of amplifiers VI and V4, and grounding 
the antenna-that is, when reducing volume-
and vice versa. The tone- control circuit is in-
genious and should be carefully noted as to 
electrical values and arrangement. 

If, when receiving some signals, the volume 
control is turned up so far that the first de-
tector is overloaded, a whistling note will be 
heard. This is a perfectly normal characteristic 
of superlieterodynes, and does not mean that 
anything is wrong with the receiver: when the 
volume is adjusted for normal reception, the 
whistle does not occur. 

If it becomes necessary to re-align the main 
tuning-condenser gang, the procedure is as fol-
lows: leave the shield cover in place, and tune 
in a station or modulated-oscillator signal near 
1,400 kc. Turn the volume control on fully. 
If all signals within the required range are too 

C4A C4C CSA 
IEJ 

LA 14 

loud, connect a fixed condenser C21 to the posts 
marked "A" and "G," and loosely souple the 
antenna to the leads of the local- distance switch. 

If, when the receiver is carefully turned to 
the middle of the band, the dial reading does not 
correspond to the frequency of the signal, but is 
not more than two channels off, set the dial 
at the correct frequency, and adjust the trim-
ming condenser C3A (the cqntrol farthest toward 
the rear of the chassis) until the signal is 
loudest. Check the tuning by readjusting the 
station selector. It may be impossible to regu-
late the oscillator trimming condenser C3.1 so 
that the oscillator condenser is properly aligned 
with the exact dial setting; in which case align 
the trimming condenser with a dial setting as 
close to the actual frequency as practicable. 

After aligning the oscillator circuit by adjust-
ment of C3A, adjust the trimmers CIA and 
C2A for greatest volume. This completes the 
adjustments for best reception at the Iota wave-
lengths. Now proceed as described below, for 
test and possible re- adjustment at high wave-
lengths. 

Tune to a signal near 600 kc. If the dial set-
ting. when carefully adjusted, is not more than 
a single channel ( 10 kc.) away from the actual 
frequency of the signal, it is possible to .align 
the low-frequency tracking. DO NOT MAKE 
THIS ADJUSTMENT UNLESS ABSO-
LUTELY NECESSARY. 

For this purpose, a hakelite screwdriver will 
be required. The low-frequency adjustment 
(condenser C3C) is at the rear of the chassis, 
behind the shield, and is sealed at the factory. 
It is necessary to break this seal before the 
screwdriver can be inserted and turned. Turn 
the tuning control until the actual frequency of 
the signal is indicated by the dial reading, and 
adjust for best volume. If it is not possible 
to align the condenser with the dial set at the 
exact signal frequency, set the dial as close as 
practicable to the exact frequency. 

If signals are not heard after trying a new 
tube, the circuits may be checked as follows: 
remove the top of the condenser shield and, 
having removed the antenna, touch it to C2A. 
Tune to a strong signal; if not received, the 
oscillator may not be functioning, or remainder 
of set requires checking. Touch antenna to 
CIA; if signal is not increased, check the cir-
cuits uf VI. Of course, lack of signal only 
at the antenna post indicates a defect in the 
antenna circuit. In lieu of a powerful broad-
cast station, an A.F.-modulated R.F. oscillator, 
operating in the broadcast range, may be used. 

Switch Swl is the "local-distance" adjustment. 
The manufacturers refer to the tone control as 
the "static and tone control." 

The Model 120 receiver may be considered 
non-radiating; since V3 and its circuits are 
shielded, and preceded by circuits sharply tuned 
off the oscillator frequency. 
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Model 564 

Model 566 

ELECTRICAL MEASURING 
INSTRUMENTS FOR EVERY 
RADIO USE W 

ESTON is the instrument 

headquarters of the entire 
electrical world. Since 1888 Weston 

has set the standards of quality, dependability, and accuracy in elec-
trical measuring instruments. Today, the wide scope of Weston 

instruments includes test sers for radio servicing, meters fer radie 

transmitting panels. and instruments for radio laboratories, and 

manufacturing plants. 

Illustrated above are three of Weston's recent cortributions to better 
radio servicing. They are outstanding in desgii. speed of operation 

and reliability. 

Whatever your instrument require. 
merits may be, Weston can serve you. 

N  

MODEL 564- VOLT OHMMETER 
.:or voltage and resistance men-
nirements and continuity tests. The 
:ompact construction, low cost and 
simplicity of operation make this 

small instrument suitable for shop 
and factory tests, radio laboratory 
use, and as accessory equipment 
for home, automobile and birolane 
radio servicing. Four voltage 

ranges 600/300/30/3 volts and 
two resistance ranges 0-100,000 

and 0-10,000 ohms. 

MODEL 565..- THE COMPLETE 
RADIO SERVICE TEST SET with 
an Oscillator and Tuqe Checker, 
Practically a portable radio testing 
laboratory. Checks all types A. C., 

D. C., Pentode and Rectifier tubes 
3nd all types A. C. and D. C. Sets. 

MODEL 566 — RADIO SERVICE 
TEST SET. For radio dealers and 

service men who desire a lower 
priced but less complete test set 

thon Model 565. Checks tubes 
under same conditions as exists 
when in their sockets. Checks oil 

'YPe A.C., D.C. tubes and all makes 
Df Radio Receivers. 

e  

WESTON 
ELECTRICAL INSTRUMENT CORP. 

578 Frelinghuysen Avenue 4 • Newark, N. J. 
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ERLA MODEL 224 A.C. SCREEN-GRID RECEIVER 

li 

This receiver is manufactured by Electrical 
Research Laboratories, Inc., Chicago, Ill. The 
following values are used in this circuit: 
Condensers Cl, C2, C3, C4 are the tuning 

capacities; C5, C15, 0.5-mf.; C6, C7, C8, C12, 
C13, 0.25-mf.; C9, ( 10, .001-mf.; C11, C19, 
1. mf.; C14, 0.1-mf.; C16, C17, 2 mf.; C18, 
3 inf. 

Resistors RI. R6. R7, 70.000 ohms; R, 5,600 
ohms; R3, R12, 6,000 ohms, R4, 80 Ohms; 

R5, R8, 100,000 ohms; R9, 1,000 ohms; RIO, 
RII, 10,000 ohms; R13, R14, 20 ohms. 

Average current readings for this set are as 
follows: filament potentials; VI, V2, V3, V4, 
V5, 2.4 volts; V6, V7, 2.5 vats; V8, 5 volts. 
Plate potentials; VI, V2, V3, 175 volts; V4, 
70 volts; V5, 95 volts; V6, V7, 245 volts; V8, 
350 volts. Screen- grid potentials; VI, V2, V3, 
80 volts. Ground- to-cathode; VI, V2, V3, 1.5 
to 2 volts; V4. 6 to 7.5 volts; V5, 4.5 volts. 
Grid-to- filament, V6, V7, 50 volts. 

This chassis is well shielded and normally 
does not oscillate. However, if a tube shield is 
left off, or if the aerial lead is allowed to dangle 
in around the tubes or control-grid leads, 
oscillation may occur. If the bottom shield of 
the chassis is removed, oscillation is generally 
encountered. It is likewise important that the 
ground and the aerial leads be connected as os-
cillation may occur if these are left uncon-
nected. It is a:so important that all the shield-
ing, particularly on the gang condenser. be in 
place and fastened securely. Changing the 
screen-grid tubes around may correct oscillation 
or tendency to motorboat. 

Considerable heat and loud humming of the 
transformer should be investigated for short 
circuits across une of the windings of the 
transformer. A piece of wire or solder may 
have become loose, or the insulation of one of 
the leads may have been cut through, and 
short-circuited one or more of the transformer's 
windings. In any of these cases, if the trans-
former has not been allowed tit remain in this 
short-circuited condition too long, correction of 
the short or separation of the shorted leads and 
the insertion of new leads will correct this and, 
usually, the transformer will again operate 
satisfactorily. 

If the switch leads of the "high-low" voltage 
switch become shorted. considerable heating and 
danger to the ottwer transformer will result. If 
one of the plates of the '80 should become 
quite red and : ts filament bright, whereas the 
uther filament and plate are comparatively 
cool, the trouble is due to improper connection 
of the high- voltage winding to the plates of 
the '80 tube. Voltage tests will generally show 
a considerably higher reading on one plate than 
on the other. This is due to the connection 

Radio Service Data Sheet 

of the tap on this winding to one plate, instead 
of the tap's being connected to its proper cir-
cuit connection. Filter chokes of this power-
supply unit generally will give very little trouble; 
however, if either should be shorted, a con-
siderable increase of hum, as well as ab-
normally high plate voltages, will result. An 
open circuit of ciller choke coil will result in 
absence of voltage across this coil, as well as 
the circuits to which it supplies. The filter 
condenser used in the power supply is consider-
ably oversize, and there should be very few 
cases of breakdown of these units. Excessive 
hum may be due to an open resistor, which will 
require replacement_ 
The volume control-and-switch combination 

is a particularly rugged unit; the resistor being 
rated considerably above its operating value. 
The possible trouWes from this unit are an 
open circuit, due to cutting of the resistor 
wire, or improper operation of the phono-radio 
switch. The cutting may be caused by bitting 
with a sharp tool pr the like. Care should be 
exercised in working on this unit, in order not 
to injure the resistor element. If this resistor 
is open at one en-I, there will be no control 
of volume on weal: or strong signals. This, 
of course, should not be confused with the 
somewhat abrupt variation of control when at-
tempting to control strong local volume in the 
"distance" switch position. If this resistor 
is open at the other end, there will be no signals 
received, since no voltage is then impressed 
on the screens of the screen-grid tubes. A 
check for either c.f these conditions may be 
made by connecting a voltmeter from the screen 
to the cathode; and varying the volume control 
should show variation of the screen-grid voltage. 

If the single- pole -. witch, governed by the shaft 
of this control dues not operate, when the control 
is turned toward the extreme left in the "off 
radio and on phono" position, no phonograph 
operation will be hi.d. An examination of this 
switch will generall) reveal either condition, and 
the method of its correction by re-adjustment. 
.1 little roughness in the volume control will 
be overcome by applying a touch of light oil 
with the finger tips across the resistor element. 
It should be noted that the shaft and body of 
this control must be insulated from the chassis 
frame. 

Distorted signals may be due to poor '27's or 
'45's, but there are a number of other possible 
causes of this trou;i1e. Low " 1.1" voltages re-
sulting from a delective '80 will, of course, 
cause distortion. If the distortion is due to 
rattles in the speaker, this may be defined by 
substituting anothtr speaker. Generally a 
speaker which rattlts will have its moving coil 
rubbing on the center pole- piece. This can 

generally be felt, by slightly pressing the dia-
phragm in and out, and noting whether any rub-
bing exists. Another cause of distortion, which 
is generally very bad, is caused by either re-
versed connections in the speaker transformer or 
by an open or shorted connection at this point. 
Open grid-biasing resistors, or shorted bias 
condensers in the first audio or push-pull stage 
will result in distortion and increase in the 
hum level. An open field connection will also 
result in distortion and weak signals. Voltage 
readings across the field connections will be 
abnormal and, also, no magnetic pull will be 
felt on touching an iron or steel tool to the 
center pole- piece. An open winding on one 
side of the push-pull transformer will also 
result in some distortion, principally on strong 
signals; this latter condition will bring about 
some increase in the hum leveL 

The field coil of the reproducer in this re-
ceiver has a resistanCe of 1,000 ohms and is 
designed to carry 100 milliamperes. 

Mounted on top of the condenser shield is the 
pilot lamp and receptacle. On looking at the 
front side of the condenser shield, the four 
aligning condenser adjusting nuts will be seen; 
these seeve to align the tuned stages, and 
seldom require readjustment. To make ad-
justments in the alignment of the tuning con-
denser, the receiver must first be removed from 
the cabinet and connected up on a bench with 
antenna and ground as for receiving. By look-
ing to the left of the tuning dial, four holes 
will be seen along the shield can of the tuning 
condensers. Through three holes can be seen 
four hexagonal nuts, which are to be adjusted 
for aligning the tuning condenser. Any wrench 
which will fit these nuts whether insulated or 
not may be used. Proceed as follows, to align 
the circuits: Tune in an oscillator signal be-
tween 220 and 240 meters; use an indicating 
meter. Set the " local-distance" switch on the 
"distance" position. Turn down the volume 
control until station can just be heard. With 
the Nu. 4 Spintite wrench turn the adjusting 
nut ( nearest the tuning dial) first to the right 
and then to the left. If this section of the 
tuning condenser is properly aligned, the signal 
will get weaker whichever way the nut is 
turned; however, adjust for strongest signal. 
l'ollow this procedure with the remaining 
circuits. 

It is important that the proper polarity in 
connecting the pick- u1 leads to the chassis be 
observed. One jack is marked " R," meaning 
red or grid sicle of curd; and the other is 
marked " B," for the ground side of cord. 
Connection to the incorrect terminals may result 
in hum, or lack of phonograph volume. 

St-helmet- circuit of the Earl "Model 224 A C." screen-grid receiver-. Note that ti e field roil of the reproducer is in series with the "B-" lead 
of the power pack; and the phonograph pick-np connects to the inpkt of the first audio tithe, VS. A novel "local-distance" switch, Stol, is part 

of : he design. 

C17 

CHI, LOW 
CuRRENT, 
CI12, HIGH 
CURRENT 
0404cES 

9 

1 



2 
Z 

uy-

(,AN1 RF 

- 

- 
= 
ÑA R. F. 

'COIL 

4. CTANCf CONPENI Set. 4 -V111 

.smF9 

ERLA 
MODEL- 225 

1) Y-114-

or. pennaA 
VoL.PmE 
CAN TR( 
b/7 ,1-0 "•? 

NOTE: - Dotted lines derote t,.11 

numbers shol*.'n relative o parts 

are our part numbers. Numbers 

shown with prefix JA" are complete 
assemblies. 

— — — — 

%arr. 7.14 rAq.". 91.10,40. 
Ptci(UP - 

- C1401(el 

U.e-111 I b 1-0 4$4 f4f 

6.) Ge 0 0.f)_ 

414 

tee 

DoU :(1 

PowEst TRANIS • - 44 

N ANA -bo-42i0 
Se"re'i (119:0/:6AulftitolTPRUAtibls 

- 

rpm voicE 
net. col L 

L _a« 

— 0P4-OFF SW1Tcb4 617.4-0 

5-115 To115-1/5 UNE $réircég 

431 X3-0 

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

• • 



1111111.1W ••11, 

OFFICIAL RADIO SERVICE MANUAL 142C 

tern 1.tri-   m.   - nim UlInIL..L..A..: 

rinOtinC lng ,,,,eg% 
the NEW IYOZ 

Official RADIO Service Manual 
WITH 1-'4 lr% 1-"* r 

r r, Supplements 
mailed to Manual Owners 

HE progressive Service Man finds it essential to keep 
right up-to-the minute with new sets as they are placed 

on the market, particularly from the servicing viewpoint. 
It is required of him to repair accurately any receiver, re-
gardless of model or manufacture. To facilitate the work 
of the Service Man, the NEW 1932 OFFICIAL RADIO 
SERVICE MANUAL will give every diagram or circuit that. 
will ever be needed; and in addition, it will show him how 
to service properly and in a much shorter time, a receiver 
of any make and construction. 

Oyer 30,000 copies of the first Manual were bought by men 
in every branch of the radio industry. THE NEW 1932 
MANUAL WILL BE BOUGHT BY EVERYONE IN THE 
RADIO FIELD. 

HUGO GERNSBACK, 
Editor 

C. H. W. Nitgon, 
Managing Editor 

Clyde Fitch, 
Managing Editor 

• 0 0 

--.0/ A COPY 

Over 1000 Pages 

Size 9" x 12" 

Fiexib:e Looseleaf 
Binder. 

Over 2,000 Diagrams, 
Hook-ups, Charts and 
Illustrations. 

Complete Directory of 
all 1931 - 1932 Radio 
Receivers. 

Full Radio Service 
Guide. 

For Radio Service Men, 
Manufacturers, Jobbers, 
Dealers and Amateurs. 

every 60 days— 

The Contents of the 1932 Manual 
A. atep-be-step marsh of a typical radio 
receiver. which ha. all the features and all 
possible tomb:nations of modern radio practice: 
•Il this has been ',eluded in • single design 
for the Instruetion of the noroise technielen. 
Tn1 chapter mina.>   
  by many diagrama to make ever/ 

point plain. It la the most valuable rontribu• 
lion to the radio .ers Ire Meld that has been 
made. and nothing Ilke it has ever appeared 
in print 

A complete Manual on the operation of all 
type. of taconite tubes. whether new standard 
or obsolete No question that yoU could possible 
ask in ronneel Ion Is ith the operation or urage 
of sermon tubes haa been omitted A diseusslon 
of the operating collages for various types of 
tubes, and atoll occur> w hen they are under• or 
me, loaded. I. go en Completely illustrated 
with charts and diet/rams 

Complete sulk.< /lets covering all modern 
radio reralsers which the technician is likely to 
emounter in his stork, together with specialized 
sers lee notes covering the perullarilles of the 
Inglis blue! receiters A :Raba ehapter la de-
sided to dime of the older receivers ebleh were 
not included m the first Manual 

Preen...ally all data of an exclusive resume on 
I hr operation or thc nets l'entoile and Variable 
MU tulle, u.ed la the latest receivers. 
.1111 ennIpleIr information and their eharaeter-

A complete discussion of the superheterodyne 
and It. Inherent peeulierit Ira with detailed 
instruction on the alinement of the Denham 
and iniermedrate•frequenry el omit s Complete 
trouble hunting information on the raperheter-
°dynes. leasing Ile Important detail untourhed. 
Alm • sperial chapter un tools used on supers 
heterodyne rarruits. 

A Manual on the full operation of the various 
set te.ters and enalraers now on the market. 
ttttt ten the cam.trurtion of +enterable testing 
equipment, tube soltmeter.. output meters. os -
'Lieu,. aligning tool, etc 

A medal large section h derated to Midget 
rve,.,svr, this chapter contains the diflinth 

that are met with in these type re' 

Additional Features— 

eravera—how to serviee them mmt economically 
—tinte•msing short ruts—. here to look Prat for 
trouble; and. of rows, a sub-raet ion devoted 
to the circuit diagrams of the most Important 
midget seta on the market 

Practically all of the sell...Ile diagrams and 
hook-ups are now augmented by full color erod-
ing, and by the Inclusion of the complete 
Hermit and coding arrangements of the u,,. 
glis idual parts. according to RMA apeciflea-
lions This innovation • ione is of tremendous 
importanee to the Service Man, and will save 
the coot of the book many times over. 

Complete Hendee Manual on the ',demurral air-
eraf t equipment now being supplied for use on 
commercial suntans; in order that the leeh• 
Melee, may he put in a position of increasing 
hi. income by the itre king of receivers on 
planes passing through the local airport. 

All available new data on the commercial 
dmrt . wave reeehers ant easeerters. Including 
hook ups. diagrams, and servicing data on melt 
remiren and ram • . Many 1932 receivers 
are now ratlipped with shortwave tuners, or 
converters. and It is Important to the Service 
Man and technlelan to know this phase of the 
art as It Is lamming year by year. The 
problems of connecting exterior eons raters and 
a deseription of them. Including hook • ups of 
such converters, is included in this Hunter. 

A complete and ezhaustive chapter featuring de-
ntal, and service data on the more Important 
mablie.eddress systems. and on talking motion-
picture equipment. This is a phme of radio 
hieh the Menke Men often merlooks; and 

yet ir is an Important mure of his income 
A huge amount of material sdown here is 
entirely new. 

A rompiere section giving dozens of tables of 
data on various phases of radio servirIng. The 
materiel dons n in this simpler I. all " meat." 
and is of • practical nature: this Information 
alone, Is worth the entire price of the book. 

Complete table« of standertlized color radium 
for resistors. These tables are most Important, 
anit will Ile referred to daily fly thnummis and 
thou:ends of radio :terrier Men all at er the 
country. 

Suploir men, to the New Madual 0111 he I:sued every GO 
day• PUKE OF CH ARMY: 

nter: Hued Ian anti Answer Semler to urn. owner of 
the Manual. 

'Rank for r,nrcling note.. di•gr tnu or ...Itctrhei 
are Ineluded. ni are trat.ferable to ainy part of the book. 

The New Manual will end ain three home. as many pages 
and lo Ire 4, many diagrates. end circuits as the first 
Manual 

THERE WILL RE NO PRICE ON THY: 1932 
MANI AI. ANYWHERE 

NEW MATERIAL 
THROUGHOUT 

NO REPRINTS 

ALL ORIGINAL 

MATERIAL 

NOTE! 

Last year the Supplements mere 
made' to eubirribers en a regular 
subtœrtption belt at the rate of 
53.50. Thu root was ro addition to 
the prim of $ 3.50 for the Manual. 
WITH THE 1932 OFFICIAL RADIO 
SERVICE PIANEAL YOlt WILL 
RECEIVE TOE 14110PLEMENTS 
EVERY fin DAYS WITHOUT ANY 
%MOTIONAL CHARGE This la 
the most ..... Rene Ole lime by 
any publitber at eny time. 

GERNSBACK PUBLICATIONS, Inc. 
96 PARK PLACE NEW YORK, N. Y. 
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Radio Service Data Sheet 

GREBE SUPER-SYNCHROPHASE A.C. RECEIVER MODEL SK-4 

This A.C. screea-grid receiver, a product of 
A. H. Grebe and Co., Richmond Hill, N. Y., 
incorporates a band-selector input to the first 
R.F.; the resistor bypass-condenser type of filter 
in control-grid, screen-grid and plate leads; 
a power detector; push-pull ' 45's; and an auto-
transformer ( Phono. T., in the diagram, with 
common tap C, low-impedance pickup tap L, 
and high impedance pickup tap H) for phono-
graph pickup connection. 

It is important that the correct lire 1:.diast 
be used at R21, in accordance with the following 
line- voltage ranges and ballast model numbers: 
95-110 V., No. 6313; 105-125 V., No. 6412; 115-
138 V., No. 6420; 213-252 V., No. 5932 ( used 
in special 230- volt, 60-cycle sets): 107-129 V., 
No. 2404 ( in 25-cycle sets.) 
To remove chassis: Take off the knobs of the 

volume control 121.3 and local-distance switch 
SW1; remove the five screws holding the panel 
escutcheon; loosen lock-nut hold:ng SW3 to 
escutcheon, and then remove knurled ring on 
front of this plate; loosen hook-bolts holding 
R.F. chassis to console; disconnect cable at 
terminal plate, and lift out chassis. 

Following are the constants of the units com-
prising this set: R1, R2, R6, R8, RIO, 20,000 
ohms; R3, R7, R11, 1,000 ohms; R4. R14, 7 
ohms; R5, 152 ohms; R9, R22, .4-meg.; R12, 
1/10-meg.; R13, 2.800 ohms; R15, 677 olims; 
R16, 2,200 ohms; R17, 62 ohms; RI8, 7,000 
ohms; R19, 10,00) ohms; R20, 1,500 ohms; 
dynamic reproducer field coil, 650 ohms. 
The condensers in this receiver have the fol-

lowing capacities: Cl, C2, C3, C4, C5, C7, 
350 mmf.; C6, C11, C12, C13, C14, C15, 
C16, C17, C18, C19, C25, 0.1-mf.; C8, C9, 
CIO, 7 mmf.; C20, . 002-mf., C21, 1.0 mi., 
C22, 1.5 mf.; C23, 1.5 mf., C24, 2 mf 
Coupling coil L6 has 6 turns 01 bare Na. 26 

wire wound on a tube about VA in. in diam-
eter, the turns being spaced about 
Hum is occasionally traced to reversed field 

coil connections to the reproducer. Other sources 
of audio distortion are included in this listing: 
loose fiber wedges between the transformer wind-
ings and core; power transformer cover not 
tight; tube shields loose; loose chassis hooks or 
bolts; console doors not fitting well; poor con-
tact at caps of control-grids; defective cone 
paper. 

Circuit oscillation may be a matter of tubes. 
Then again, the ground may not he sufficiently 
good; or even an accumulation of dirt under 
the contact brakes on the condenser rotor shaft 
may cause circuit oscillation (usually between 

.. 
ANT /, 

Ci L I L 2 24 

X2 

C8 
/24 

550 and 700 lee.). Merely clean the contact 
surfaces-do not use c 1. 

Compensating conder sers of ab-,ut 30 mmf. 
-capacity shunt each cr the tuning condensers 
although they are not shown in the diagram. 
Ile leads from these units to the coils mast 

he correctly placed wi,11 regard to the chassis 

and each othe:-, in crder to prevent circuit 
oscillation. 

Circuit oscillation mit remedied by any of 
these corrective measu -es may respond to ad-
ustment of tbe three edjustable " gain screws" 
protruding through the base of the R.F. chassis; 
:hese screws cantrol 178, C9 and CIO. This 
adjustment will not le necessary except in 
rare instances. At the factory the correct set-
ting is obtained by turning down the screws 
àghtly and then backii g them all out, 3/4 -turn 
each. If this position does not stop oscillation. 
the screws may be turned out an additional 
1/16 or ik of a turn. ( More than aturn will 
change the rescnance el the tuned circuits and 
necessitate re-calibratioa of the kilocycle scale. 
The over-all sensitivity of the receiver is also 
reduced by turning out the gain screws-which 
are most effective for correcting circuit oscil-
lation in the frequeney range from 1200 to 
1500 kc.) 

Checking the alignment of the gang condenser 
is accomplished by war hing for maximum read-
àig on an 0-5 or 0-1U ma. milliammeter ( or, 
an 0-15, or less, voltrryter connected as a milli-
ammeter) in the plate circuit of detector V4, 
when an audio- modulated R.F. oscillator cali-
brated at 1400, 800, a ad 550 kc. ( used in this 
order) is the circuit driver. The circuits of 
LI, L2, L3, 4, may be checked by inserting 
a small shorted coil on the end of an insu-
lating bar) into these inductances; correct ad-
justment being shown by a reduced reading on 
rnilliarometer (ncrease I reading denotes circuit 

out of resonance; and reducing the inductance 
of the coil, through usr of the shorted ring, has 
brought the c:rcuit iato resonance with the 
Dscillator). Since L5 is covered by a shield 
can, which, if removed, would throw the cir-
cuit out of balance the shorted-coil test can-
not be applied here; aence it is necessary to 
use the equivalent plan of carefully bending 
outward, slightly, the end plate of condenser 
C5, and noting the me-er reading (which should 
remain fixed or decrea>e). 

This procedure completes the check on the 
high- frequency side of resonance; now we wilt 
check the low side. Using an insulated rod, 
gently press inward tl e end plates of Cl, C2, 

C9 

R9 

A24 Ce LS 

7(DET RED & nArfooN 
GREEN WITH 

/2°c,, YELLOW TR ACIE R 

CI, C4 and C5. This increase of capacity 
should result in the meter's indicating no change, 
or else a little reduction in the scale reading; 
an increase i•.dicates lack cf resonance or, the 
low side of the oscillator trequency. The an-
tenna condenser C7, is not in a sharp- tuning 
circuit and will not require balancing; inci-
dentally, this condenser, mounted on the ex-
treme right of the condenser gang, is insulated 
from the remaining condensers. 

Before correcting an off resonance condition, 
make sure that the three -gain" control studs 
are set as previously mentioned; then, if neces-
sary, adjust ( at 1400 kc. only) the aligning 
condensers on the rear of the gang-condenser 
frame in this order: CI, C2, C3, C4, C5. 

If an alignment test at 800 kc. indicates the 
necessity for aligning one or more of the cir-
cuits, this may be done by carefully bending 
the rotor end plate at the point where it meshes 
with the stator, ( the aligning condensers being 
used only at 1400 kc.). Repeat this cycle of 
operations at 550 kc. 

Modulation hum in earlier sets (a strong 60-
or 120-cycle hum heard only when set is tuned 
to one of several local, powerful stations) may 
be corrected by inserting a Y4 -rneg. resistor 
in the lead to the arm of the volume control, 
and shorting the control-grid filter resistor of 
V2. As this change has been made in later 
production of the Super-Synchrophase, the cir-
cuit shown below incorporates these modifica-
tions; R9 is the !4-meg. resistor, and X1 de-
notes the former position of the filter resistor. 

If strong local stations which are separated 
30 kc. interfere with each other, the trouble 
is probably due to pickup via the light lines. 

Weak signal, or no signal. may be due to 
the screen-grid tubes; and it may be handy for 
the Service Man to know that a convenient 
test may be . applied. The screen-grid caps are 
removed and the control- grid is touched with 
a moistened finger; when a hum will result if 
the tube is good. 

Fading and intermittent reception may be due 
to defective tubes, grid-to-cathode leakage, or 
intermittent grounds inside bypass or filter con-
densers. In the second instance, the fault will 
not develop until the tubes have been heated 
for some time; advancing the volume control 
then brings the signal back, but it fades again. 
The remedy is to replace R12, if it has a value 
of 3 megs. ( silver ends), with a resistor of 
the type used in late sets. This is 1/2 - to 1 
meg., with brown ends. 
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List of Constants 

HATRY AND YOUNG, INC. 

"H.--Y "SHORT-WAVE 6 

ZZZ R.F. 
1 

222 R.F. 

-393, 
L4 L4 

RS 

GROUND SYMBOL4r USED TO INDICATE CONNECTIONS TO 

SHIELDING AND METAL SUB -BASE — 

Li—Detector coil primary or antenna 
winding; 

L2—Detector coil grid winding; 
L3—Second-detector tickler. 8 turns 

of No. 30 D.S.C. on top of L4 at 
"B+" end; 

L4—I.F.T. winding, 140 turns No. 30 
D.S.C. on 1-inch ( outside diam-
eter) tubing. Three required; 

L5—Oscillator-coil grid winding; 
L(—Oscillator coil plate winding; 

CK1--R.F. chokes, Hammarlund shielded 
type. In manufactured I.F. trans-
formers for the "HY-7," CK1, L4 
(and L3 in one), and C3 are with-
in the shielding can along with C9 
or C6. Thus live circuits are fully 
shielded; 

CK2—Hanunarlund shielded R.F. choke. 
One or three required; 

A.F.T.—National A-100 audio trans-
former. 

C1-50-mmf. Hammarlund or Pilot 
midget condenser for first-detector 
tuning; two required; 

C'2—.01-mf. Sangamo fixed condenser, 
by-pass for R9; 

C3-0.25 mf. Sprague midget fixed con-

denser, six required; 
C4-100-mmf. mica variable conden-

sers ( Hammarlund "EC80" equal-
izers), three required; 

C5—.001-mf. Sangamo fixed condenser, 
two required if second detector is 
'40. ( C5 becomes .0002-mf. if sec-
ond detector is ' 12A); 

C6-200-mmf. Sangamo fixed conden-
ser. Grid condenser for detector; 

C7— Sanie as Cl, but tuning condenser 
for oscillator; 

CH-1-mf. Tobe fixed condenser; 
C9-500 mmf. 

ser, three 
detector is 

Sangamo fixed cunden-
required unless second 
'12A ( see C10) ; 

2 DEI. 240-112A 

CH 2, 

0 e  
C5 

C10-500-mmf. for '40 second detector, 
or 200-mmf. for '12A: 

C11—.001 mf. Sangamo fixed condenser; 
R1-15-ohm Yaxley filament resistor, 

three required; 
R2---2000- or 3000-ohm Electrad flexible 

resistors. Used for R.F. choking 
or filtering effect, 4 required; if 
substituted in place of CK1s in 
home-made job, 7 would be re-
quired; 

R3--Second-detector grid-leak, Elec-
trad metallic type. 7 megs. for the 
'12A as second detector, or 4 megs. 
for the '40; 

R4-100,000 - ohm Electrad metallic 
fixed resistor, leak type. Reduces 
D.C. voltage placed on space-

ge 1:100,000-ohm Electrad 
"Royalty" variable resistor, poten-
tiometer type for volume control; 

R6-2-megohm Electrad metallic leak, 
two required; 

R7—Resistance to set filament voltage 

L. 

- label« . , -------------
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E 

on tubes. Yaxley 4L or any 2-ohm 
rheostat or resistor adjustable to 
approximately 0.9 ohm; 

R8-10.000-ohm Electrad 
R9-50,000-ohni Electrad 

SW1—Battery switch, 

SW2—Same as SW1 
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Methods of Suppressing Line Disturbances Such as Motors, Etc. 

This illustration shows you various methods of eliminating disturbances caused by motors. generators. 

and other electrical devices. 

FIGURE No. 1 Shows power line connected to the motor. Across this 110 volt 
A C line we place a 1. to 4. MFD condenser . In stries with this condenser. a 
fuse of about 3 amperes must be used. 

FIGURE No. 2 Shows you how a I. to 4. MFD condenser is connected to one lead 
of the line and grounded 

FIGURE No. 3 Shows the application of two 1. to 4. MFD condensers across the 

line and also the application of one choke coil in each line. Choke coils used 

in this installation are made by winding approximately 580 turns of No. 18 

B & S gauge double cotton covered or enamel wire on to the fibre, bakelite, or 
treated wooden spool having a core diameter of and outside diameter of 

114" and winding space of two inches wide. This type choke is for a load of 
5 amperes or less. 

FIGURE No. 4 Shows method of connecting two 1. to 4. MFD condensers in 
series across the A C line. In series with these condensers you will note a fuse 

of 3 amperes, the connection between the two condensers should be grounded 

FIGURE No. 5 Shows method of connecting a choke coil and condenser in parallel, 

in one side of the line. The condenser in this caseshouid be . 1 to . 6 MFD 
capacity. Choke coil I.. to be used made by winding 160 turns of No. 18 

DCC magnet wire on a fibre or bakelite tube 3" in diameter and approximately 
3" long. Only one layer of wire is wound on it. 

The arrangement shown in Figure No. 5 can be used for eliminating the line disturbances of various 

electrical devices. This method has been found advisable where it has not been possible to clear interference 

in any other way. The idea is to tune the interference to a frequency which does not fall within the 
ietelving band. 
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Radio Service Data Sheet 

MAJESTIC "MODELS 50," "51" AND "52" 
SUPERHETERODYNE RECEIVER 

The "Model SO" chassis is used in the " Model 
52" Majestic superheterodyne; removing the 
legs from the small cabinet, thus making a radio 
set of the mantel type, results in the " Model 
51" receiver. This circuit is one of the latest 
developments of the Grigsby-Grunow Company, 
Chicago, Ill. 

Referring to the diagram, the following parts 
values will apply: (CI, C2, C3, ganged variable 
condensers); (CS, C6, C8, C9, CIO, C11, ( 12, 
C13, are built into the receiver assembly as 
circuit-aligning  ts); C4, C7, C17, C18, . 001-
mf.; C14, C15, C21, C22, C23, C28, 0.15-mf.; 
C16, C19, C24, 1.0 mf.; C20, .04-mf.; C25, 3 
mf., C26, 2 mf.; C27, .09-mf. 
The resistors have the following ohmic values: 

RI, 10,000; R2, 100,000; R3, 12,500; R4, 500; 
RS, 35,000; R6, 25,000; R7, 800; R8, 60; R9, 
2,680; RIO, 4,170; R11, 4,030; 1412, 645; R13, 
116. 

Filter choke Chi has a resistance of 330 
ohms; the field coil is filter choke Ch2, 1.000 
ohms. A 3.2-volt pilot light is used at V9. 
The volume control is a double unit; the ganged 
resistors RI, RI2. 
Lack of plate voltage on the second detector 

may be reported in some instances; probably 
due to- an open resistor (R6). 

Condenser C8 is the antenna compensator. 
Operating current values are as follows: Fila-

ment potentials, VI, V2, V3, V4. VS, V6, V7, 
2.35 volts; V8, 4.8 volts. Plate potentials, VI, 
V2, 180 volts; V3, 256 volts; V4, 225 volts; 
VS, 90 volts; V6. V7, 250 volts; V11. 358 volts: 
Plate currents, VI. VS, 3 ma.; V2, 0.8-ma,; 
V3, 4 ma.; V4, 0.5-ma.; V6, V7, 25 ma.; V8, 
40 ma. Control-grid potentials, VI, V3, 3 volts; 
V2, 8 volts; V4, 20 volts; V6. V7, 37.3 volts 
(on analyzer, the grids may read about 1.75 
volts; to get true reading, measure from fila-
ments to ground). Screen- grid potentials, VI, 
V2, V3, 90 volts. (Cathode potentials, same 
as control-grids.) 

Following are the correct (manufacturer's) 
code numbers for the Majestic tubes recommended 
for the receiver: VI, V2, V3, "G-24;" V4, 
"G-27;" V6, V7, "G-45;" V8, "G-80." VS 
is a "427" de Forest tube. 
Where the line potential exceeds 118 volts, it 

will be necessary to use, a line-voltage regulator; 
there is available a special unit which is recom-
mended in such instances. It is designed with 
three outlets marked " 110," " 120," and " 130" 
volts, rating the corresponding inputs. 

It is extremely important that an accurately-

calibrated oscillator be used to supply the 175-kc. 
frequency required for aligning the receiver; 
and that the procedure be followed accurately. 
To align the intermediate-frequency oscillator, 

connect the output of the I.F. oscillator to the 
grid of first detector V2. Tune the oscillator 
to a frequency of 175 kc., and align the plate 
circuit of V2, the grid and plate circuits of 
V.1-, and the grid circuit of V4 for maximum 
deflection of a milliammeter or therrnogalvano-
meter connected ( in place of the dynamic re-
producer's voice-coil) across the output secondary 
terminals of the output transformer T2. This 
alignment should be done with great caution, 
inasmuch as it materially affects the entire 
selectivity of the receiver. 

If the I.F. circuits are so far out of align-
ment that no signal can be heard, it may be 
necessary to put the oscillator output (which 
should be adjustable) on the grid of V3 and 
roughly align the second half of the I.F. stage, 
first; then proceed with the remainder of the 
steps indicated above. The four aligning con-
densers are located on the rear of the chassis 
aboíit midway down the right-hand side; from 
left to right (facing the receiver from the 
rear) their order is: CIO, C11, C12, C13. 
The procedure to follow in aligning the R.F. 

circuits is given below. The locations of the 
small circuit-aligning condensers are as follows: 
C5 (aligning condenser balancing the minimum 
capacity of the oscillator tuning condenser C3 
to the minimum capacities of the band- selector 
tuning condensers CI, C2-C9), is accessible- from 
the bottom side of the chassis, and is located 
next to the end of the gang condenser on which 
the cable drive is mounted; C6 ("tracking" con-
denser, shaping the tuning graph of the oscillator 
to accurately match that of the band-selector), 
is accessible from the rear side of the chassis 
through a hole in the R.F. base assembly, and 
just to the right of the power transformer; C8, 
the first antenna alignment condenser, is acces-
sible from the hack of the chassis, just slightly 
upward and to the right of the antenna and 
ground binding posts; C9, the second antenna 
or band-selector alignment condenser, is acces-
sible from the bottom of the chassis and is 
located through the center hole of the chassis 
base. 
Tune in a station at approximately 1,280 kc. 

and align the oscillator and antenna or band-
selector condensers CS, C8, C9. Next, tune in a 
600-kc. signal and adjust the tracking condenser 
C6, while slightly rocking the tuning condenser 

knob from side to side, until maximum signal 
strength is obtained, (as indicated on the output 
meter). The third step is to set the main tun-
ing dial to exactly 1.500 kc. and tune in, by 
means of the oscillator aligning condenser C5, 
a 1,500-kc. signal. It now will be necessary to 
readjust condensers C8 and C9. At this point, 
the dial reading should be checked by tuning 
in a broadcast station with a known frequency 
higher than 1,000 kc.; and then the dial strip 
is to be slipped to the correct setting with re-
spect to the index of the dial escutcheon. As 
a final check, test the receiver for sensitivity 
and selectivity; and, if necessary, repeat the 
operation until satisfactory results are obtained. 

Note that in some cases maximum output 
may appear to fall at either the maximum or 
the minimum capacity setting of the oscillator 
tracking condenser C6. A simple check tu de-
termine whether this is actually the maximum 
output is as follows: after obtaining the best 
setting of C6, try a slight readjustment of C9. 
If this readjustment results in nothing more 
than slight improvement, the adjustment of C6 
is satisfactory. 

Resistor R6 is located at the right of the 
connecting terminals, inside the can above the 
power transformer; it is below and between the 
sockets of the power tubes. 

Resistor RI varies the signal input to the 
R.F. amplifier tube VI. The other half of the 
volume control (R12) controls the biasing volt-
age on the R.F. amplifier VI and the first. 

detector, V2. 
Condenser C8 is adjustable through a hole 

in the rear of the chassis. When the installa-
tion of the receiver is complete, a station between 
1,000 and 1,400 kc. should be tuned in, and 
the volume control adjusted to low volume. 
Then adjust C8 until maximum volume is ob-
tained. Further adjustment of this condenser 
will not be necessary unless the length or posi-
tion of the antenna is changed. 

The manufacturers advise that under no con-
ditions should an attempt be made to use a 
ground connection on the antenna binding post. 

A tuned filter choke-and-condenser system 
(Chl, C27) is used to reduce the hum level 
to a minimum. For this reason, a replacement 
condenser of exactly the right capacity must be 
used, if it becomes necessary to change con-
denser C27; otherwise, the absorption circuit 
(Chi, C27) will not resonate at the correct 
f requency. 

CAP CAP IL c. POWER TUeES 
LI In C10 1.1 ell ÇWLF C17. 1.4 CIS isDET Ti TYPC45 

1103V.A.C. 

The Majestic -Model 50" chassis is the most compare of the .4.C.-operated superheterodyne: yet produeed, being adaptable to et -nt a midget cabinet. It 
has a singtc stage ( screen-grid) of intermediate-frequency amplification, marking at 175 kr. The tuning is single-dial; the R.F. stages tuning condenser 

being ganged z...ith that of the oscillator. 
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Radio Service Data Sheet 

HOWARD "MODEL SG-A.' SCREEN-GRID RECEIVER 
This radio set is a product of llowhrd Radio 

Co., South liasen, Mich. A novelty in its 
design is the type of the tuning scale, svhich 
is a white strip, graduated in kilocycles, ar-
ranged to slide from side to side. 

Following are the parts % aloes used in this 
receiver: Tuning condensers C, . 0003o-inf.; Cl, 
25.mf.; C2, CI, C5, 0.9-mf. ( in individual 

shield cans); C4, 0.5-mf.; C6, C7, .001-mf.; 
C8, C9, CIO, each 8 mf. ( Mershon electrolytic 
triple unit). 

Volume in this receiver is coatrolled by the 
tandem unit R1-R2. The resistance of itl is 
20.000 ohms; It2. of the "tapered" type, has a 
resistance of 10.000 ohms maximum (two-thirds 
turned. about 2.500 ohms; and one-third reading, 
about 10 to 25 ohms); R3, 300 ohm-; ita. R6, 
10 ohms; R5, 15,000 ohms; R7, 900 ,hnis; It8, 
Lou() ohms; R9, 2,300 ohms. The reproducer's 
field coil has a resistance of 2,400 ohm.; and 
Ch. 2 is a 2010-ohm unit rated at 20 henries. 
The primary of 1.1 has a resistance f 9.5 

ohms; while the piemaries of 1.2, U. 1.4 hase 
a considerably higher resistance-245 Aims The 
resistance of the primary of the input trans-
former T1 is 1,200 ohms; of the secondary, 
total, 10,000 chms. The primary of 12 has a 
resistance of 400 ohms. 
Operating current supply values fur this set 

follow ( tube out of socket): Filament potentials, 
\ 1, V2, \-3, 2.45 volts; 2.47 volts. V5, 
Vo, 2.33 volts; V7. 5.60 suits. Vate poten-
tials, VI, V2, \ . 1, 171 volts, V4, 167 volts; 
\ 5, V6, 272 volts 
With the tube under test placed in a standard 

analyzer the following readings may be b. 
tained: Filament % tillages, VI, V2, V., 2.3 
volts; V4, 2.35 volts; V5, V6, 2.18 vnit ,-, V7, 
4.56 volts Plate potentials, VI, V2, 104 
volts; \ 4, 152 volts; \-5. V6, 254 volts. tirid 
bias potentials, VI, V2, V3, 2.88 ult.:, V4, 
14.7 volts; V5, V6. 48 volts. Cathode poten-
tials, \ 1, V2, 3, 3.12 volts; V4, 12.4 volts. 
Normal plate current readings, VI, V2, V3, 
3.6 milliamperes; \ 4, 1.1 ma.; V5, 6, 26 ma.; 
V7, 60 ma. Sereenitrid potentials, VI, V2, 
V3, 68 volts. 

hese values were obtained with a lime po-
tential of 110 volts, and the power transformer 
PT set on 110 .volt tap, volume contrail full 
on and tuning control turned to ;owest fre-
quency. 

If a bridge is available for measuring the 
mutual coniluctai ce of the tubes to ! ie tied in 
the set, note that a value of 1050 mmlios. is 
:teenage. 750 mmhos. is low, and tubes reading 
higher than 1300 mmhos. probably will cause 
circuit oscillation. Screen- grid tubes hasing 
a plate current ranging between 2.5 and 3.1 
ma. usually are good ones for this receiver; 
those reading higher may cause circuit oscid 
lation, and those reading lower may result in 
poor volume. 

In instances where the set has been allowed 

to stand idle for sonic time, it may be found 
that there is a ver> noticeable hum in the 
reproduction; this is an indication that the 
electrolytic condensers are in need of re forming. 
This is simply done by leaving the set turned 
on for about fifteen minutes, with all tubes 
except rectifier V7 rtmosed from their sockets. 
(This puts about 41.0 volts across the filter 
electrolytic condensers.) However, the correct 
forming time will depend upon the length of 
time the set has been idle; merely repeat pet-

formance until correct operation is obtained. 
The reason the set !stay act in this way, when 
first turned on, lies la the fact that the leakage 
current through the electrolytic condensers has. 
increased appreciably, thus lowering the voltage 

.000EgrMle.". OK- te-9 

t 11/4 1W iw 
0 twenETER 

R.F. 
CWOKE 
85 mom 

In this nu dulated R .1. oiri:lator, the vari-
able grid leak r audio note. 
l'oltmeter 1..11 .,en t r iternally for 
initial sett . sas . the t ip- ¿'ir ru) in culatcd 
fi one the sitirld. ;:e PUMP(' of roil turns 
will vary tvith the tr. nr ng rapacity employed; 
the oscillaror may be rabbrated against 
broadcast stations, if dewed. 7"he amount 
of testing .eignal ci pled into the set under 
inspection is dete, rn I ;led by the 125-ohm 

variai le resistor. 

on the tubes. Checking the voltages is a con-
venient way of findis g out when the condensers 
again are fully formed. This forming opera-
tion will not be necessary if the set is in oper-
atioa at least one ht ur each day. 

Each make ot radis set has its own particular 
design, which respon Is best to certain types of 
service pioeedure; and therefore the method of 
re-ganging the condeosers in this receiver (called 
by the manufacturer " re-gaining the set") will 
be describe- I. 

In no case, when re- gaining the set, should 
the compensator cot densers be adjusted with 

— I '27 
»II n 14—  12 24 L3 I '24 1-44 ; ( DEI.) CH" GREEN '45 
LI I 

the set cover removed. Before attempting to 
improve the gain of the receiver, it is necessary 
to see that, when the tu ll i ll g dial is swung 
as far as possible to the right, all the con-
densers are entirely meshed; otherwise, the 
condensers will not track over the entire tun-
ing range. Should tins procedure indicate that 
one or more of the condensers is not entirely 
meshed, adjustment of this condenser may be 
made by rotating it; and for this operation, set 
screws holding the condenser to the drive pulley 
are provided. 

If it is necessary to adjust the trimmers to 
an extreme setting for maximum reading on 
a meter (connected across the voice coil at M), 
re-adjust them to a more central position and 
move the serrfted plates on the condenser rotors 
until meter NI shows maximum deflection. 
An oscillator of somewhat unusual circuit 

design is recommended as particularly con-
venient for re-gaining this set; its circuit con-
nections are reproduced here. To complete the 
connections for the use of this test unit, con-
nect an A.C. voltmeter, with a scale of 0-3, 
across the leads of the voice coil of the dynamic 
reproducer. 

Next, with a "twisted pair," connect the 
"Ant." anti "Cmd." of the set to the posts pro-
vided on the shielded R.F. service oscillator, 
adjust the oscillator for a frequency of 1400 
kc., and adjust the 30-ohm filament rheostat 
until the voltmeter VN1 reads 3 volts. Then, 
adjust the 125-ohm rheostat ( which may be a 
125-ohm potentiometer connected as a rheo-
stat) until the A.C. meter M indicates 1.0 
volt. 
Now, insert a screwdriver in the hole pro-

vided in the chassis cover and adjust the com-
pensator on the variable co,denser tuning the 
input circuit of V1, until maximum deflection 
of the A.C. voltmeter is obtained. Then follow 
to the next stage, adjusting the rheostat for a 

1-volt deflection. Duplicate these operations at 
950 and 550 kc. 
The Service Man is cautioned to check care. 

fully the line -connections to this receiver, if 
it has become necessary to remove these leads, 
and to make sure that the connections ale in 
accord with the diagram of the receiver. Other-
wise, either a short may result and cause a fuse 
to blow, or a portion of the primary winding 
of PT may be burned out. 

For proper ventilation (and therefore longer 
life of the screen- grid tubes) the set cabinet 
should be placed at least three inches from the 
room wall. 

To check the line terminal plug connections 
for best operation, follow this procelure: tune 
in a distant station, reduce the volume, and 
then very quickly reverse the position of the 
line plug in the wall plate ( before the tubes' 
heater elements have a chance to cool). In-

creased signal strength often will be noted in 
one position of the line plug. 
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HOWARD RADIO CO. 

ir • 

LIST OF PARTS 

• 

Part Numbers Description 
1310 Gang tuning condenser 
182; Resistor (Used only on sets numbering 150,000 to 151,000) 
1801 Condenser .001 mid. ( fixed) 
1826 Condenser .005 mid. ( fixed) 
1744 Condenser .004 mfd. ( fixed) 
1802 Condenser .5 mid. ( fixed) 
1803 Condenser 1.0 mfd. ( fixed) 
1912 Resistor 300 Ohm. 1/2  Watt 
1937 Potentiometer 10,000 Ohm. ( tapered) 
1747 Resistor 50.000 Ohm, 1/2  Watt 
1827 Resistor 30,000 Ohm. 1/2  Watt 
1938 Variable Resistor 2.5 megohms ( tapered) 
1935 Audio Transformer Ratio 3:1 
1823 Condenser 1/,'4 mfd. and 1/2  mid. 
1832 Fuse 2 amp. 
1932 Power Transformer 
1748 Electrolytic-condense! 8 mfd. ea. unit 
1934 Cheke 10 henry 
1940 Resistor Voltage divider 7400 ohms. 
1812 Condenser V2 mid. ( fixed) 
1700 Resistor (Center tap) 10 ohms. 
1312 Speaker 2400 ohm. Field 
1936 Output Transformer 

•.r.s 

it.r.".et• 

ill• 

MODEL S G —B 
" M ()GET" 

Remarks 

Sub-Assembly 
Numbers Description 

1242 Antenna compensating, cond. 
1243 Antenna coil 
1206 Radio frequency transformers 
1244 Broad band transformer 
1245 Radio frequency choke coil 
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CARBON RESISTORS 

CODE-1-ig. I STOCK NO. RESISTANCE COLOR. 

102 90953 350 ohms Orange-green-brown 

105 90954 250,000 ohms Red-green-yellow 

104 90910 to % megohm Pink 

106 90932 70,000 ohms White 

Ri 90931 8,660 ohms black and red 

R 8 90905 15,000 ohms Brown-green-orange 

lk 9 90958 1,800 ohms Brown-gray-red 

RIO 90959 20,000 ohms Red-black-orange 

RI I 90934 4,000 ohms Yellow-black-red 

fk 12 90932 714000 ohms White 

R14 90959 20,000 ohms Red-black-orange 

RIS 90937 12,300 ohms Brown-red-orange 

*Where three colors are given, the first color indicates the color of the body of the resistor, the second color 

indicates the end color, and the third color indicates the color of the dot placed in the middle of the resistor. 

VOLTAGE CHARACTERISTICS 

ALL D.C. VOLTAGES TAKEN WITH A 1,000 OHM PER VOLT VOLTMETER 

CHECK YOUR LINE VOLTAGE BEFORE TAKING READINGS 

VOLUME CONTROL FULL ON 

TUBE CIRCUIT UNDER TEST 

Fil. 1.75 
224 Plate 1)0 
R. F. Screen 68 

Cathode. 2.0 

Fil. 1.77 

224 Plate 35 
Detector Screen 37.5 

Cathode. 2.55 

LINE VOLTAGE 

Po V 100 V. 110 V - j 120 V. 130 V 
- --. 

1.95 - 2.-17-  2.3 2.57 
150 169 183 193 
78 86 l 94 l 100 
2.43 2.83 i 32 3.6 

Fil. 1.79 
227 Plate 95 

let A. F. Cathode 5.7 

Fil. 
245 Plate 

2nd A. F. Grid 

1.8 
180 
-35 

Fil. 3.66 
280 Plate 
Rect. 54 ma 64 ma 73 ma  i  82 ma 90 ma 

*Control grid voltages ow the 224 tubes are ineassored from cathode to ground. 

1.97 2.19 2.33 2.6 
40.8 45.5 50.5 55 
43 48 52 56.8 
3.1 3.65 4.2 4.8 

1.99 2.22 2.34 2.62 
108 118 122 138 
6.7 L 7.5I 8.4 9.3 

2.0 2.23 , 2.35 2.62 
210 233 255 280 

--42.3 - 49 - 55 - 62 

4.1 4.55 4.8 5.35 
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GRIGSBY- GRUNOW CO.(MAIESTIC) 
MODEL 90 

N 

E 

E 

I TAX LEY 
I JUNIOR 
JACK 

'11111 
2 MEG 

.00026 MED. 

414 

Cott-

000 

1„-- PART 
r ̂poet> 

INS‘DE DOTTED LANES 
-To cHASSIS 

TUBEDET. 

..I:104 ME) 

JACK CONNECTIONS Ir cHASSIS 

pRi. PP 

INPUT TRUIS. 

PKONOGRAPH 
PICKUP P 

30,000 To 50,000 own pbtoptOGRAPH 
voLurHE o0m1RoL PoTEryTIONE-TER 

MAJESTIC le-1 STAGE AucHO 
TFtAnis FOR mtg. NB Q38 

OR AN oTHeR 

AUDIO -TRASsFORm ER. 

Z:1 TO 41 RATIO 

E PARTS ADDED 10 CHASSIS - 
I - YARLEY .TUr4tOR SONcI- 0>En CIRCUIT ivpe, 

H 1- .0002.5 iviro• COrtoEttSe.R. 
cz .... I - Z. MEG OHM RESISTOR. 

!O. 
EE 4- 1I-t R.F. STAGE MUST 8E RE-ALINEO AFTER 
Ei THE ADOITiOri OF ABOVE tlems. 
E.: WHEN uSir4Q THE RHOS 04RA P K PICKUP THE 
EA RADIO VOLUME ConTROL MUST BE TuRriE0 TO 

A MINIMUM, OTHERWISE BROAD CA.S1 Itiy 
r., STATIONS MAY BE HEART) THRouGH THE PHorto-1 e  GRAPii MUSIC. WHEN U5iii« RAolo, THE PHomOGRAPH 

PLu4 MUST BE. FtEmovEo FRori 3-AcH... 

FE 

Fi 

El 
E. 

Ei 

STD. PHONE PLUS TO 
3-AcK IN CHASSIS 

SCHEMATIC DIAGRAM OF PICKUP 

Com riEC -T % Orl TO PLU 

tie iLis oel of 4delínf Illonorrloh Ja,ck 7ID Model 90 

HOLE 

- 

Table of Voltages 

FROBT OF CHASSIS 

The voltage readings given below were taken with the receiver tuned to 550 kilocycles, and 
the volume control set at maximum. When taking comparative readings on Majestic Model 
90 receivers, be certain that receiver is tuned to 550 kilocycles and volume control is set at 
maximum. 

Model 90 Receiver 

Type of 
Tube 

G-27 

Position 
A 

Volts 
B 

Volts 
UCathode 

Volts Volts 
Normal 

Plate M. A. 

1st R. F. 2.35 130 8 8 5.5 

G-27 2nd R. F. 2.35 130 

130 

8 8 5.5 

G-27 3rd R. F. 2.35 

2.35 

8 8 5.5 

G-27 

G-27 

4th R. F. 130 9 9 5.0 

Detector 2.35 270 30 3() 1 

G-45 Power 2.45 250 50 32 

G-45 Power 2.45 250 50 32 

Line Voltage 115 A. C. 

Variations in voltage readings will occur, due to different line voltage, tubes, etc. The accuracy 
of the meters used affects, to a great degree, the readings obtained. When using other than 
accurate meters, a variation of from 5 to 10% from'the above readings may be noted. 

mou   munnurt"mmtirimnar umiumminiiinuir-
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I.  INTERFERENCE SUPPRESSION. 

(SUGGESTED BY GRIGSBY GRUNOW CO.) 
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Methods of Suppressing Line Disturbances Such as Motors, Etc. 

This illustration shows you various methods of eliminating disturbances caused by motors, generators, 

and other electrical devices. 

FIGURE No. 1 Shows powèr line connected to the motor. Across this 110 volt 

A C line we place a 1. to 4. MFD condenser. In series with this condenser, a 

fuse of about 3 amperes must be used. 

FIGURE No. 2 Shows you how a 1. to 4. MFD condenser is connected to one lead 

of the line and grounded. 

FIGURE No. 3 Shows the application of'two 1. to 4. MFD condensers across the 

line and also the application of one choke coil in each line. Choke coils used 

in this installation are made by winding approximately 560 turns of No. 18 
B & S gauge double cotton covered or enamel wire on to the fibre, bakelite, or 

treated wooden spool having a core diameter of %" and outside diameter of 
11/2 " and winding space of two inches wide. This type choke is for a load of 

5 amperes or less. 

FIGURE No. 4 Shows method of connecting two 1. to 4. MFD condensers in 

series across the A C line. In series with these condensers you will note a fuse 

of 3 amperes, the connection between the two condensers should be grounded. 

FIGURE No. 5 Shows method of connecting a choke coil and condenser in parallel, 

in one side of the line. The condenser in this case should be . 1 to . 5 MFD 
capacity. Choke coil j to be used made by winding 150 turns of No. 18 

DCC magnet wire on a fibre or bakelite tube 3" in diameter and approximately 

3" long. Only one layer of wire is wound on it. 

The arrangement shown in Figure No. 5 can be used for eliminating the line disturbances of various 

electrical devices. This method has been found advisable where it has not been possible to clear interference 

in any other way. The idea is to tune the interference to a frequency which does not fall within the 

receiving band. 
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Radio Service Data Sheet 

SILVERTONE "F," "FF," "G," "H" AND "J" 
The Silvertone, it will be remembered, is the 

trade name of a line of radio receivers sold 
by Sears, Roebuck & Co., Chicago, Ill. The 
"Model FF" and "J" are two of the older 
sets dating hack to 1926, which were manu-
factured for this company by King Mfg. Co., 
Buffalo, N. Y. 
These two complete diagrams, shown below, 

have been selected as representative of the 
circuits followed in the following models: "F," 
"FF," "G," "H," "J." A few words will 
serve to distinguish them: 
The "Model F" Silvertone radio set is a 

5-tube receiver using four '01A's and a power 
tube which is either a '12A or a '71A. It 
is a battery set of the neutrodyne type, with 
single control. The grid condenier has a value 
of .00015-mf.; and the grid leak of 3 megs. 
The detector plate by-pass capacity is . 006-mf. 
The detector grid leak does not shunt the grid 
condenser, but returns directly to the positive 
side of the detector filament; and between this 
point and the "A" supply lead is a 2-ohm 
resistor. This detector filament lead and the 
positive filament leads of the two audio tubes 
connect to a 1-ohm resistor; which is also 
wired to the "A+" post, as well as a 10-ohm 
rheostat to complete the positive ' A•' circuit 
of the two RA'. tubes. This rheostat is the 
volume control. The off-on switch is ire the 
"A-" lead, which is grounded. The R.F. 
tube circuits are designed to operate at 90 volts 
on the plate. The first and the second audio 
stages have independent " Il" and "C" supply 
leads. The reproducer connects directly in 
the plate circuit of the last tube. 
When this standard 5-tube neutrodyne bat-

tery set is made all-electric, it becomes the 
"Model FF" shown below. The color code 
of the battery cable is as follows: Yellow, 
"A+"; blue, ""90 V.-I-; maroon, "45 V.-I-"; 
blue-red, " B-1-Ist A.F."; black-green, "C-Ist 
A.F."; black- yellow, "A-"; brown-green, "C-
power"; black- red, " B-"; green, "C-1-"; red, 
"B+power." 

Consulting the diagram of the "Model FF," 
the resistor values are as follows: RI, 10,090 
ohms; R2, 3 megs. ( red); R3, 2,500 ohms 
(large, black); R4, 1,000 ohms (brown); R5, 

50,000 ohms (gray); R6, 3,000 ohms (green); 
R7, 2.000 ohms (small, black); 128, 300 ohms, 
wire-wound; R9, RIO, 20 ohms, each. 

The capacity values are as follows: Cl, 
C2, C3, tuning condensers; C4, C5, neutraliz-
h.g condensers; C6, 0.1-mf.; C7, .00015-mf.; 
C8, .006-mf.; C9, CIO, C11, C12, C13, C14, 
1-mf., each. 

Turning now to the " Model G," we find 
that it is substantially the same as the Model 
F; except that there has been added a stage 

of R.F. amplification, making six tubes in all. 
Other details are as follows. 

There is in the antenna circuit a fixed . 001-
mf. condenser; one side of this is connected 
to the chassis; the other to a binding post, to 
which the ground may lie connected, to reduce 
noise or increase selectivity. Across the fila-
ment . leads of the first R.F. tube is shunted 
a fixed 0.1-mf condenser; another of the same 
rating being similarly connected in the filament 
circuit of the third R.F. tube. Three neu-
tralizing condensers are incorporated in the 
design. The grid condenser is a .00015-mf. 
unit; and the 3-megohm grid leak connects to 
the positive side of the tube filament. The 
two A.F. tube filament positive leads are con-
nected together and return to the "A+" con-
nection through a 1-ohm resistor; the detector's 
positive filament lead returning, through a 2-
ohm resistor, to the juncture of the tube fila-
ments and the 1-ohm resistor. The "A+" of 

the three R.F. tubes returas to the battery 
through a 5-ohm rheostat. All the "A--" leads 
connect together and are grounded. In series 
with the plate supply lead to the three RA:. 
tubes is a 1,000-ohm resistor; by-passed to 
ground through a 1-mf, fixed condenser. The 
cable color code for the ' Model G" Silvertone 
is the same as in the "Model F" battery set. 
Two all-electric versions of the basic 6-tube 

circuit used in the " Model G" receiver are 
the Models H and J; the latter having a push-
pull output. 
The slightly more complicated circuit of 

the "Model J" Silvertone is shown in full. 
Condensers Cl, C2, C3, C4 (which are to be 
balanced at 720 and 1400 kc.) are the regular 
tuning capacities; C5. C6 and C7 are used to 
neutralize the R.F. circuits. C8 may be used 
for obtaining added selectivity; its capacity is 
.0001-mf.. C9, C10, C11 are 0.1-mf.; C12, 
.00015-mf.; C13, C14, C18, 3mf.; C15, C16, 
1 mf.; C17, 2 mf.; C19, .006-mf. 
The resistors in the " Model J" radio set 

have the following values: RI, I0,000-ohm po-
tentiometer; R2, 3 meg.; R3, 1,000 ohms; R4, 
RIO, 20 ohms; R5, 50,000 ohms (gray); R6, 
2,500 ohms (black); R7, 10,000 ohms (blue); 
R8, 1,000 ohms, (brown); R9, 3,000 ohms 
(green); RU, 300 ohms. 

Following are the approximate operating volt-
ages of the A.C. Silvertone models: Filament 
potentials; R.F. amplifier stages, 1.4 volts; de-
tector, 2.4 volts: first A.F., 1.4 volts; power 
tube, 5 volts. Plate potentials; R.F. amplifier, 
140 volts; detector. 35 volts; first A.F., 140 
volts; power tube, 180 volts. Grid potentials; 
R.F. amplifier, 9 volts; detector, zero; first 
A.F., 9 volts; power tube, 35 volts. 

Loss of volume or noisy operation in any 
of these models may be due to a faulty volume-
control resistor. 
A toggle switch ( Sw.2) connects a 2,500-

ohm resistor R6 into circuit when the field coil 
of a dynamic reproducer is not utilized as the 
second filter choke. 
The power transf9rmers for the " Models H" 

and "J" receivers are not interchangeable. 
Thanks are extended to Mr. R. Ilartwell 

Allen for the use of references in the prepara-
tion of this Data Sheet. 
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With the " Model 826W' broadcast re 

ceiver, the Colin B. Kennedy Co., South 
Bend, Ind., pioneers the field of mass- pro-
duced ' combination wave" radio receivers 
The long- wave chassis, covering the regular 
broadcast band (and a bit more), tunes from 
about 195 to 550 meters, and is " Model 26;" 
the abort- wave chassis, " Model 34," tunes 
over three wavelength hands of 15-25, 25-50 
and 50-100 meters, each band being switch-
selected. The two chasses, in a " Model 826' 
cabinet, comprise the Kennedy " Model 42611" 
receiver; the latest diagram of connectioni 
appears below. The receiver has a tone-con 
troi ( R8-C17). 

The parts used in the short-wave chassis 
are distinguished by the letter S in the 
following lists. 

Condenser CIS, .00016-mf.; C2S, midget 
boodenser of small cspseity ( built-in 17 
C5S, C6S, Cl1S, C135, Cl4S, 1/4 -mf.; C45, 
C8S, . 0001-mf.; C75, 2 mf.; C95, . 0005-rof.; 
C105, . 06•mf.; C125, . 002-mf. 

Resistor RIS, 2. megs.; R2.5, 1,44.rneg.; 
R3S, 500 ohms; R4S, 1,500 ohms; 1(55 
R125, 25,000 ohms; R6S, R75, RIS, RIOS 
RI'S, 50,000 ohms; R9S, 10,000 ohms. The 
color code of these resistors is as follows 
Yellow, 50,000 ohms; red, 1,500 ohms; red 
(large) 2 megs.; grey, 25,000 ohms; 
500,000 ohms; black ( flexible, covered re-
sistor 500 ohms. •fhe solurne and riatencra 
  control is potentiometer R9S. Unit SU C 
IS is a wire wound resistor of 1,000 ohms 

ANT I 116 
CAS 

CM 14 

a., TICKLER C011 
C41" (FIXID) 
•.  

1400EL 31 C14115516 

acting as an R.F. choke. Component LS 
is an R.F. choke consisting of 50 turns of 
No. 30 enamelled wire, spaced . 005- in., on 
a spool 0.5- in, in diameter. LI'. chokes 
RFC 25, RFC3S, and RFC 4S are of the 
staixlard 1,000-turn type. A.F. choke AFCS 
is an audio transformer with primary and 
secondary in series ( aiding). 
The " Model 26" chassis is composed of 

the following units: Condensers Cl, C2 
C3, C4 are the tuning condensers ( ganged); 
C5, C6, C7, C8, C9, CIO, C11, C12, C13, 
0.25-mf.; CU, 1.0-mf.; CIS, C16, .0005.ml. 
C17, . 04-mf.; C18, C19, C20, 8-mf. (clic 
trolytic); C21, .06.mf.; C22, .0001•mf. 
The resistors have the following values 

RI, R7, 10,000 ohms; R2, R8, R12, 50,000 
ohms; RI, 25 000 ohms; R4, R1 I, 3,000 
ohms; RS. 1(6, 3,000 ohms; R9, 750 ohms 
RIO. 20 ohms (center tapped); R13, 0.5.meg.; 
1(14, 1,500 ohms. Color code ( biasing re 
sistors): green. 3.000 ohms; blue, 5,000 
ohms; grey. 10,000 ohms; yellow, 50,00( 
ohms; brown, 0.5-tneg.; red. 1,500 ohms. 
The tules in chasses 26 and 34 test as 

follows ( line potential, 120V.): Filamen 
potentials. VIS, \• 25, V35, VI, V2, V3 
\ 4, V5, 2.3 volts; V6, V7, 2.3 volts; VI 
4.8 volts. Plate potentials; V15, VI, V2. 
V3, 160 volts; V25, 140 volts; V35, 55 
volts; \ 4, 125 volts; VS, 155 volts; 1.6. 
\ 7. 210 volts. Control- grid bias, VIS, 1.1 
volts; V35, 5 volts; VI, V2, V3, 3.5 
volts; 4, 10 volts, `.. 5, 9 volts; V6, V7, 

11FC25 DvNiteR0S4 
MOLLA101 

, ( 105 
41% 
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1FC 45 a 
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45 volts. Screen- grid potentials; VIS, 70 

volts; V2S, ( volume control at maximum) 
30 colts; V3S, 160 volts; VI, V2, V3, 85 
volts. Detector V25 is of the grid- leak 
and-condenser type; tube V4 is a power de 
tector. Screen-grid tube V3S is connected 
as an oscillator of the "dynatron" type, ( re-
quiring no grid circuit inductance), working 
at the fixed frequency of approximately 1550 
kc. (about 196 meters). 

Switches Swl and Sw2 ( for change-over 
between long and short-wave units) are 
ganged. The power pack and long- wave 
chasses are connected by a 5.wire cable 
terminating in olugs; to this cable is con. 
fleeted a 4-wire cable for the short-wave 
chassis. 
The cable color codes are as follows: 5-

wire cable; I, large black; 2, lag ge white; 
3, red; 4, black; S, yellow. In the 4-wire 
cable, on the contrary, they are; I,. black; 
2, white; 3, small black; 4, red. 

Facing the unit, the shielded coil at the 
left, toward the rear, is the 50-100 meter 
coil; shielded coil at right front corner 
25-50 meters; unshielded coil in center of 
base, 15-25 meters. 

The midget condenser C2S tunes the used 
lator in the neighborhood of- 1500 kc., and 
compensates for variation in internal tub 
capacities. 
The following modifications for increasing 

the sensitivity of the " Model 8261.1" receiver 
are recommended only to the experienced 

VOLUME CORTI« 

Li 

Service Man, and are to be applied with 
care: Change Cl3S to . 04-mf., and shunt 
the old 0.25-mf, unit across CISS Replace 
C22 by a . 002-mf. unit. The shielding of 
the oscillator output wire must be grounded 
to the chassis. A good ground connection 
must be used for the combination set. Tube 
var:itions will be more evident in a set of 
this nature and, for best results, it is ad. 
visable to try several of each type; 

Ail shielding must be fastened tightly 
The shielded coil at the rear center of the 
base is L2S; midget condenser C2S is on 
its shield top. 
• Referring now to the "Model 26" chassis, 

the dynamic reproducer field coil has a re-
sistance of 2250 ohms. Note that all wiring 
must remain in the original positions. Phono-
gcaph pick up switch Sw4 is part of 121.1(2. 
Abnormal hum with chassis inverted is nat-
ural , ue and d to thç disturbance of the elec-
trolytic condensers; otherwise, exceptional 
hum ( in normal position) often may be cor-
rected by interchanging the connections of 
the electrolytic condenser sections. 

Test for circuit oscillation only with 
chassis right-side up and with base plate 
screwed on. If one R F roil l'comes de 
fictive, change the set of four (otherwise, 
volume and selectivity may not be satis-
factory). The line fuse is in a plug which 
is to be removed if the regulator tube is 
used. Excessive circuit oscillation may be 

to open or high resistance R3 (graphite). 
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Radio Service Data Sheet 

KOLSTER K20, 1(22, K25, 1(27 AND K37 SIX-TUBE RECEIVERS 
Before proceeding with a detailed description 

of these Kolster receivers, of which the -K20" 
is the most popular representative, we will 
point out the major differences that differen-
tiate the several models broadly referred to 
as the "six•tube" sets. The " K20" model is 
a ttable-type radio receiver incorporating the 
four- tube chassis and the two-tube audio ampli-
fier, which is combined with the 60 cycle power. 
supply unit shown in the schematic circuit; 
the " K25" has the same general design for op-
eration on 25 cycles. The " K22" is a con-
sole arrangement of the tuner chassis and 
power pack used in the K20; while the " K27" 
is a console adaptation of the 25.cycle equip• 
ment. Another model of the Kolster line was 
designed for use as a portatile demonstrator; 
this number, the K37, employs the circuit of 
the K20. • 
The service department of the K.,Ister Radio 

Corp. points out that the use of a lamp for 
testing continuity in the Kolster sets will pri•b• 
ably cause the grid resistors RI, R2 or R3 to 
burn out; a high resistance meter and low volt 
age should be used, instead. , 
The unit at the left end of the panel, con-

stituting the " sensitivity" control, comprises a 
tap- switch controlling the inductance value in 
the antenna coil that is being used; and also 
tunes the combined variometer and variocoupler 
1.1. 

It is pointed out that the low frequency re• 
'.ponse characteristic of the A F. transformers 
used in these sets is particulary good and this 
should be considered when there is I com-
plain of exceptional hum; for the least bit of 
disturbance of the circuits may develop an 
A.C. horn that would not be evident ir, many 
other makes. 

Volume contri.1 is centered ir R5 
Following are the values of the ',ITV{ used 

in all the models mi-ntioned above: Resistors 
RI, R2. 14.1 4 1700 ohms: R-1, . 2 or 5 megs.; 
R5, 25.000 ohms, St6, k7, 6 ohms. These 
values are found in the vitreous voltage- divider: 
101, 840 Rh. 60 ohms; RIO, 221) 
R11, 3.000 ohm'.: R12, 3,000 ohms. 
(  leosers t 6. C7 are 45-minf. c:1;•-ii- ; 

C8 is . 0o025 mf : C9, . 002.mf.; Cie, Cll. 0 6. 
ed. ; cis, 1.0-mf 400 v.; c13, 2 mt., 1,,0 V 
C14, 2 mf., 400 V.; ( 15, 2 mf., 400 V., ( 16, 
1.0 mt.. 400 V The condenser Lank in the 
power pack contains units that may be identi 
fled by the following color code for the leads: 
C12, blue, and yellow; ( 13, black, arid green; 
C14, gray, and brown, ( 15, red, and brown; 

o 
o 

1.1 

WO 

RI 

CI 

V t VI VS 

C16, orange, and black with white tracer. The 
value* given are for 60- cycle operation; for 
25-cycle operation the following changes are 
to be noted: condenser CI6 bat a capacity of 
4 mf., and returns to the tap between Ri and 
R9, instead of the tap between R9 and RIO 
(chassis ground). 

Choate Chi bas a resistance of 3,000 ohms; 
Ch2, 1,300 ohms; ChJ, 800 ohms. • 

Jack .1 is the provision for phonograph pick-
up connection. 

Pilot light VS is of the 2.5- volt type and 
operates at 2.2 volts. 
Hum control res.stor I(46 is located at the 

top right front corner of the tuner chassis; 
while hum control R7 is placed at the rear. 
The tube sockets mounted along the back 

of the receiser chassis, are in numerical order; 
with VI at the left and V4 at the right, be 
hind the grid leak. 

Following are the average normal voltages 
at the terminals on the connection panel: 1.2 
(R.F. filament) 1.5 V., A.C.; 3.6 ( heater bias) 
—3 V., D.C.; 3-5 (detector plate) +45 V., 
D.C.; .3.7 ( grid bias) —6V., D.C.; 4-7 ( R.F. 
plate) + 90 V., D.0 ; 8-9 ( detector heater) 2.2 

.S.C. The power-transformer output is 300 
volts A.C. on each side of the center tap. 

Accidental grounds of instruments to chassis 
may be due to defective fiber washers. 

Circuit oscillation may occur in any receiver; 
the possible sources of the trouble will vary 
with the individual design of each receiver. In 
the rase of Kolster sets incorporating the cir-
cuit •hown. this fault may usually be localized 
to one of the follawing causes: poor tubes; 
shorted RI. R2 or R3; excessive voltage at 
tap 4 on the connector plate; CIO or Cil open 
or shorted, antenna too long; pour ground con 
ditions; reveesed primary winding of the spe-
cial R.F. transformer combination 1.1; shorted 
C5, C.6, C7, CS or 1.9, or open C9. 

Microphonic howl will yield to service atten 
tion directed with regard for the same factors 
mc n-rntioned above in connection with circuit 
'sc llano Substitution of - a 5-meg. resistor, 
for the more usual value of 2 megs. in the 
grid leak Rt. is sometimes a successful cura-
tive measure. Additional palliatives may be 
necessary; ...rich as changing the positions of 
the exposed corner plates of CS, C6 and C7, 
and noting the result upon retuning; or bending 
the bus- bar leads to the circuit balancing con' 
denser at the right of the variable condenser 
gang ( and therefore on the side toward the 
connector plate—as we call the power pack-

•rt 

L.e 
14 

II V IRACK WITH RID 118(11 
CUM 
MIA« 

(.0 4S , 

chassis connection posts) so that it is further 
removed from the shield of this 4-gang coin-
ponent. (This variable condenser, in shunt 
with C4, is not shown in the schematic circuit.) 
Increasing the value of RI, R2 and R3, up to 
2,100 ohms each, also may reduce the tenth-
tivity to a satisfactory value. If the resistors 
in the grid leads of VI, V2 and V3 are uni-
formly changed in value the balance in these 
circuits will not be disturbed. Another resort 
may be to remove entirely one of the grid con: 
densers, preferably C6, ( leaving the shunting 
resistor in circuit). A thorough inspection 
should be made for looseness in the cabinet, 
and to determine whether the chassis is properly 
mounted so that it floats on the rubber cushions. 

To remos-e this chassis, first take out the 
power pack; then unscrew the cap screws in the 
bottom uf the set. Next, remove the three 
knobs on the control shafts ( the antenna switch 
lever is to be removed by unscrewing a screw 
and lock nut; there is also an escutcheon nut 
to he removed from the control switch. and an-
other nut which fastens the volume-control shaft 
to the panel). 

To replace a drive cord there will be needed 
a pair of long-nose pliers, a screw:driver, and 
a N. 7 Spintite wrench. The replacement cord 
should measure 13 inches, from knot to knot, 
after being thoroughly stretched. Now, turn 
chassis upside down and put both ends of cord 
through the opening in the chassis, so that the 
cord will loop around the main drive pulley. 
Next, turn the chassis to obverse side and ro-
tate the tuning drum; so that, holding the drum 
tightly, one end of the cord can tie threaded 
over the rear idler pulley, underneath the drum, 
and the cord brought up until the knot can be 
placed in the socket ( at about 12 on the dial). 
The other end is to be looped over the other 
idler pulley and under the dial drdm to the 
front of the set: it may then be grasped with 
the pliers, and the knot caught into the slot in 
the tension spring provided. 

The line- current consumption of these models 
is 50 watts; and the following resistance values 
may be used for resistors in series with the line 
where it is deemed necessary to reduce the line 
voltage ( the first figure is thé potential of the 
line above the desired 110 volts, and the second 
is the value of the series limiting resistor): 
112.7 V., 7.0 ohms; 114.0 V , 10 ohms; 115.1 
V., 2.5 ohms; 116.1 V. 15 ohms; 119.0 V., 22 
ohms; 122.7 V.. 31 ohms; 128.7 V., 45 ohms; 
136 V., 62 ohms. 
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Volume Controls 60 

Ohms Across the 
Voice Coils. 15 Ohms 

in Series with Line. 

DYNAMIC sprxwEe 
C48/NET 

'VOL / CONT 

0...e TER con,- r ,weeosncr 
60 04.45 Areckle TNe CON-s, / S OoNS ir 500/1-1 ‘ni/ 716 

a 'Or. 
OrWdevae 

I...reb000d 

0.41//e•r7 

VOL baNE 
COoreav, a. 

Net 4,N.0-
CONTee, 

ADYF 

gr Te.,4 J....E./fens Ace is.d. 4..7 IWO/160f LA./WS 

AR, A 3 frecm. rireSc y ea- Pv.ec/e4Sd-o 

r few_d_e eovezrY ceevAefrY 

PHONOGRAPH SPEAKER WIRING DIAGRAM WITH TWO EXTRA SPEAKERS 

USING CeeTER CON.5 Tare -7'. IMPEDENCE VOLUME 

CONTROLS 60 oeines REVRDS,T TreE YO/CE COIL 

IS Oeder., IN CEeiNE-3 VV/7"1-1 LINE 

OterniT 
11/1 

ANIPLiFiE11 

FIELD 

• 

VOLtzelL 
E0O17-seo, 

PHONOGRAPH SPEAKER 
WIRING DIAGRAM 

WITH 
EXTRA SPEAKER 

01/11A110A/C 

3..1rArCe 

VC«-LeNe- CON 7-1101._ 

CAfU-
EXTRA 

OYNANIe 

NOTE 

E 7-KA 3PEAKCe0 FOR miLL,.•. P? (5O#4 

ARE A -See-Coif.- TYPE AND nee- MC I.CARCA4ASED 
AT r-I1Là_5 NOVELTY E0e4MANY 

PHONOGRAPH SPEAKER 
WIRING DIAGRAM 
WITH 

THREE EXTRA 
SPEAKERS 

A- 5 

fiettà 
Ant 

vo#.um ,v 

conlreot 

//0'40(41, .40 

41\ 
ened 

L•Irl let 

,/••••• ceeargle ans rash /m1150•14', 

VeLatrot.1 Ces,A•Le - as omen. »reels in 

vo,ci co,‘ 4. 51-06/M0 Seale, .11111 Lu4S, 

OvnRetiC 

SPEAKLe 

AN CABIN/Er 

veLvIIO 
CONI*04 

VOL ',PIN 

CONTROL 

100 VOLT AC 

7-11 
ErreA 
DreArn ,c 

e 01.0A K• 

eareft 
OrNAMiC 
SPEAKEZ 

frOrE - 
erne* ePeeirleS roe /nit d..-c P/ier0QQ PO5 
rag If rvRE AND 07.41 De PileeN1r-le0 

AT THE NtoLd...s NoblitYy Co,PANv 

/10 retrae 

z 

'
O
D
 Á
r
l
3
A
O
N
 S
T
1
 

-P
iL
lt
if
i1
 
a
D
L
i
d
a
S
 
0
 I
G
Y
d
 
I
Y
I
I
.
i
.
.
4
0
 

• • • 



OFFICIAL RADIO SERVICE MANUAL 218M 

MONTGOMERY WARD 8f CO. 

5 Tube Screen-Grid Battery Sets, No. 1522-1562 
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25 Cycle Chassis No. 3067 and 3037 
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tion of the power transformer and the filter choke con-
denser. A 0.45 M.F. condenser is connected across the 
choke in the 25 cycle chassis, instead of the 0.1 M.F. con-
denser as in the 60 cycle chassis. 

a.+.0 
C. Z. 

erc 

Ezecreecy T/C 

• aReevR-o iéecee 

• 4.) 

a. • o 

o 
U 

ej 

ee 

ai 
4». 

C • - 
0 > 

ARO WA, 

75 -6 
es> 

ej 
ai 

:0> I-

224 1 1st Radio 2.25 178 3.0 86 
224 2 2nd Radio 2.25 178 3.0 86 
224 3 3rd Radio 2.25 178 3.0 86 
227 4 Detector 2.25 60 9 
227 5 1st Audio 2.25 160 12 
245 6 2nd Audio 2.35 246 40 
245 7 2nd Audio 2.35 246 40 
280 8 Rectifier 4,9 

.45 

.45 

.45 

3.0 3.4 
3.0 3.4 
3.0 3.4 
9 . 25 
12 4.5 

25 
25 

Per plate 

5.8 
5.8 
58 
.3 

5.5 
30 
30 
37 



OFFICIAL RADIO SERVICE MAIMAL 220A 
rgirmunv====!!!!!!!!!!!!!!!!!!!!!!!!!!!.=.91111111111111===mniMILTEIMMIIICHWIMI=IMIMIln 

NATIONAL CO., INC 

Ej 

cee 

o 

ANT. 
o 

I 90i 

r-

o 
GND 

C 

RI 

.,»It.••11. 

FRAME--' 

'35 

NATIONAL SW-4 

NAT ION AL SW-3 A . C. MODEL 

PHONES 
\.0 

2.5v 
D. c 

NATIONAL SW- 3 

o 
GND 20,000 R5 

OHMS 

r2 

sp 

gti8o 

#.8e5 c. 

 s- et f-

A-,6ND, 

c 45 

LL LL L 1.... .. f..••••••/•••••••-• • 
L — 71.0.1ung, 

•• No. iq. 

‘. _ 11.0.1.1d.rnxu grod coranserr. ....Si ter. In... peregrei in demo. . 1. 

C. — Se:17:n catulen.., 

IR'.1  
R. — i0.0011. hi« •••••••••••un 'own«, peens/amen. 
R. • -1,..begr doldee eau*, roeutaree I1J100 one. Alward a* o••11•••••: 1. 

now n. ohm«. C. 1100 nh.w.. 

'37 

G v., D c oR 
B-I-67 8+135 2.5V., A C 

!!  

11
11

11
1r

.1
11

11
11

11
11

11
1M

II
II

UM
Ui

ll
i 



220B OFFICIAL RADIO SERVE E MANUAL 

Irminnwzœnrannunninununummuutommuunr""limmummmingummartrinmillarmuunimmimummumumn=nmumumumununummin 

NATIONAL CO., INC. 

II
HI
II
II
IM
UM
IC
II
II
IM
II
II
IM
IM
II
II
IM
Il
l 

GND. 

U NATIONAL MB-29 

toOott, 

.05 , 
MFD 

20,000.--' 500 
OHMS OHMS 

- NOTE-
CONDENSERS MARKED 
"A" ARE .01 MED. EACH 

PRE- SELECTOR 
13Ap4D PASS, COILS 

F 
CHOKE 

N•if tRe i EF RE .2ircx BAND PASS 
,COI 

-24 -24   

o 

-24 

R F OF f R F 
CHOKE (..HOKE CHOKE 

- - - - 

NATIONAL MB-30 

SPACED R. F. 
TRANSF. 

-24 r-- --t -27 

—os 

Ceeteet &strum el de type VSO Speeepeumplifee fee se yid. S.. HMO Per. 

ro OUTPUT 

.00025 MFD. 
'-• EACH 

---50.000. 
OHMS 

B+67 V 

13+135 
TO 150V 

as V. 
AC. 

IliiIIIIIIIIIIMIIIMMIIIIMIUMIIMIIMIIIIIIIIMIIIIIIIiiiiiiilliiinIMMIMMIMMIIIMIUMIRIMHIMIMiliratusitililliâillillrniiiiIIIIMIIIIIIMMIUMIIIIIIIIIMMIMMUMMUMIIIIIIIIIIIIIIIMIUM 

• 

• 



OFFICIAL RADIO SERVICE MANUAL 

munnuenumnannutrommunnummunntilummaimpormi-muummunnem=ura 

CO., INC. 
AN
 „

N
N
A
 

ANT 
001 
MFD 

GND 

NATIONAL 

2200 

NATIONAL SW- 5 AC. MODEL 

224 

SLOT 
WINDING 

SLOT 
WINDING 

p  

CHASSIS 

PHONEse--•—,)_  
PLUG "J--f 

•P.FC   a27 

00111 Oeleg • 

 'WW1, 
00 Offlo,114106 my 6,0o Old mf I 

 ---15 000 awn  

NATIONAL SW- S 

TI 24 T2 

VOLUME 
CONTROL:" 

20,000 
OHMS 

0001 
MFD. 

DOUBLE 
SWITCH 

27 

TUSE KAMM TS .... 

t DIAL LIGHT 

BATTERY MODEL 

PHONE 
JACK 

- SI 

C-3 C-22 1 + 
VOLTS VOL S 67 V 

SPECIAL TELEVISION RECEIVER. 

-D4 T3  C6 

dS (c, 

RFC C8 27 

TO FLAMENTS 

-COIL DATA-
SECONDARY WINDINGS - 34 T. OF N2.30 D.C.C. 

WIRE ON 1" TUBE. 

PRIMARY WINDINGS - 20T OF N2. 34 D.S.C.WIRE. 
Metal chassis containing 6 sockets, binding posts and necessary 

mounting brackets; National type E Velvet Vernier Dial; Na-
•ional-Scovil 3 gong Variable Condenser ( Cl) ; National shielded 
R.F. transformers, set of 3 ( Ti T2 T3) for television range; 
Lynch Fixed Resistors; 360 ohms 2 watt RI, 3, 8; 2,000 ohms 
2 watts R14; 50,000 ohms 2 watt R11, 7, 13, 5, 9, 12; 5 me ohms 

IIIMBLIUMMORIMIMMILUBIWRIMUMM 

List of Parts 

watt R4; 1% megohm 1 watt R6, 10, 15; .5 mfd.—C2, 5, 9, 11, 
12; .01 mica—C8, 10, 13; .0002 mica—C6, 7; Aerovox Fixed 
Condensers; Variable Resistors—R2-50,090 ohms, R14-10,000 
ohms ( wire) ; National Voltage Divider; National R.F. Choke; 
Cable, plug, grid grips, wire, etc.; National Power Pack. 

R9 RIO RI2. 
24 CIO J 27 %, CI 3 45 

NEON 
LAMP 

CI I 

Cl2 RI4 

R14 
RI3 

NOTE 
BIAS FOR LAST 

PLUG TO AUDIO STAGE 
POWER OBTAINED FROM 
SUPPLY RESISTOR IN 

NATIONAL POWER PACK 

m 
m 

11
11

11
MI

MM
II

MI
li

nl
iM

il
 



220D OFFICIAL RADIO SERVICE MANUA L 

NATIONAL CO., INC. 

NATIONAL AUTOMOBILE RECEIVER 
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Radio Service Data Sheet 

PHILCO "SCREEN-GRID PLUS" RECEIVERS MODELS 92, 

95, 95E, 96, 96A, 96E, 296, 296A, 296E. 
Perhaps the best known type of radio receiver 

made by the Philadelphia Storage Battery Com-
pany, Philadelphia, Pa., is found in the line of 
"Screen-Grid Plus" chasses. The circuits used 
in the various models differ as follows: " Model 
92" is a 25-cycle model; the " Model 95," the 
standard 60-cycle, 110- volt chassis, which is illus-
trated below; the "95E" is a 210-270-volt model, 
of the "95"; " Model 96" adds a tone control; 
the ''96 A" is designed for 25-cycle operation; 
"96 E" is the "96" for 210-270-volt line supply. 
"Model 296" is the "96" in combination with a 
phonograph; "296A," the same for 25-cycle 
supply; and "296E" is equipped to use a 20-
270- volt power supply. 

Automatic volume control and the " Multiplex" 
linear power detector V4, which has, two element 
or "diode" connection of the tyne '27 tube 
giving exceptionally fine audio quality ckaracier-
ize these "Screen-Grid Plus" Philco models. 

Since the "95" is the foundation circuit, and 
is illustrated in the figure, data directly applica-
ble to it will be first considered. 
The parts indicated in the diagram bare the 

following values: Condensers C are the aligning 
condensers; CI, C2, (73. C4. the tilting 
ties; CS, C6, C7, C8, C9, CB), C11, CI7, C22, 
C29, 0.15-mf.; C12, .0005-mf.; C13, C19, 0.5-
mf.; C14, C18, .05-mf.; C15, C20. C27, 1.0-mf.; 
C16, C28, .0025-mf.; C21, .01-mf. (each); C23, 
0.25-mf.; C24, C26, 2-mf.; C25, 0.15-mf. 
The resistors measure as follows:: RI, 5..100 

ohms; R2, 20 ohms; 113, R16, RI8. 70,300 
ohms; R4, RS, 117, R12, 250 ohms; 126, 1;11, 
R13, R14, Vi-meg.; 128, 1119, 13,000 ohms; 119, 
RIO, 1221, 1/10-meg.; R15, 1,225, .!-:4-rneg.; 1217. 
25,000 ohms; R20, 8,300 ohms; R22, 1223, 70 
ohms each side; R24, 800 ohms. Choke Ch 
measures 200 ohms. 

Early models of the "95" did not have re-
sistors R7 and R12; these units having been 
added shortly after production st:.rted. Tneir 
inclusion in the circuit prevents oscillation when 
using the " Loc." terminal. 

Following arf the readings indicated for the 
average set analyzer: filament potentials: V1, 
V2, V3, V4, VS, V6, 2.15 volts; V7, V8, 2.2 
volts; V9, 4.5 volts. Plate potentials; VI. V2, 
V3, 155 volts; V4, zero; VS, 27 volts.; V6, 85 

ANTI a 

SW 1 

GND 
o  
0  
"LOC 

1.1 I L2 I 
it I 

BAND 
SELECTOR 

o c? 
ang DETECTOR-' @' Amp,,,,„", 

2-ELEMEN 
DETECTOR) o 

RECTIFIER_ 

volts; V7, V8, 250 vol:s. Control- grid poten-
tials, VI, V2, V3, zero; V4, VS, 0.5-volt; V6; 
0.2-volt to 2.0 volts; \' 7. V8, 41 volts. Screen-
Grid potentials, VI, V2, V3, 95 volts. Cathode 
potentials, VI, V2, V3, 5.3 volts; V4, 0.7-volt; 
VS, V6, 5.5 volts. Plate current, VI, V2, V3, 
4 ma.; V4, VS, zero; V6, 2.5 ma.; V7, V8, 28 
ma.; V9, 43 ma. per plate. The current drain 
of the screen-grids of VI, V2, V3, is 0.8-ma. 

The color code, or other identification, of the 
resistors is as follows: RI, golden yellow; 122, 
flat wire-wound; R3, R16, R18, jade green; R4, 
combined with C7; RS, combined with C8; R6, 
R11, R13, battleship gray; 117, combined with 
C11; 128, R19 Felgian blue; R9, RIO, 1221, sil-
ver gray; RIS, R25. w,hite; R17, auto buff; 
1220, wire-wound tube, 6 in. long; R22, R23, 
flat wire-wound, center-tapped; 1224, wire- wound 
tube, 2 in. long. 
The power transformer's connections may be 

determined by referring to the diagram; observe 
the lugs of this unit with the chassis inverted 
and the power ts-ansfortner at the right. Count-
ing front left to right, the top two are, 1, 2; 
second row, 3, 4, 5. 6; third row, 7, 8, 9, 10. 
Two leads are primary connections; instead in 
the "96." two lugs at the left of 1 and 2 are 
provided. 

In the 25-cycle models, condensers C24 and 
C26 rate 3 mf.; and condenser C25, 0.3-mf. 

In the Models "96" and "296," resistor R2 
and switch Sw. 1 are not used; see the smaller 
diagram ( detail Ai at the lower left. Also, the 
dynamic reproducer pugs into the circuit at 
XI, X2, X3, X4. Tac tone control C21-Sw4 
is found in the "96" and "296." Condensers 
C23 are not used in the " Nlodel 96"; but they 
are retained in the "296." Condenser C22 is 
not found in the "96" and " 296" chasses. 

In these last, the pilot light VIO may be re-
placed without removing the chassis from the 
cabinet; merely remove the screw fastening the 
lamp bracket to the condenser housing, and 
bring the bracket out over the condenser. 
When taking voltage readings. keep the R.F. 

shields on; and tone t.. eliminate circuit oscilla-
tion. The two condensers C23 are provided to 
reduce the tendency toward circuit oscillation. 

In the diagram, the standard pick op con-

24 L '24 

‘O 5». -- 05 

" -.015 

00 0 0y4 Î 

' L4 

CHASSIS 

110V A C 

SW 2 

GREEN 

o 

-C- to 

VIO 
R23 

B 

 eg* 
C25   

m.4 

C26 r 
  C2.4 

nection is shown, using a high-impedance pick-
up. In a few early models of the "296" there 
will be found a low-impedance pick-up and a 
special matching transformer; the latter is part 
"No. 4145." The lubricant of its turntable 
motor's worm-gear is clear petroleum jery; and 
of the motor, a few drops of clear, thin oil. 
The " Screen-Grid Plus" receivers are to be 

aligned at some frequency between 1200 and 
1400 kilocycles; first adjusting the aligning con-
denser of C4. If it is desired to use the meter 
method of aligning, a convenient manner of mak-
ing the test is to connect the negative side of a 
250-volt ( 1000-ohms- per- volt) meter to the 
chassis; and its positive side, by means of an 
adapter plug, to the cathode of \' 3. Align for 
maximum deflection. 

In detail II ( lower left) is shown the arrange-
ment of the condensers in the filter block "No. 
3754"; at C, the tube layout. 

Reception may lie improved if the position of 
the line plug is reversed; this change will be 
particularly noticeable when the receives- is be. 
ing operated with the connection " LOC" (to 
which may be attached any short wile, or a 
lead to metallic wall lathing). Do not operate 
the receiver without a good ground connection. 

The light line connection for the turntable 
motor and its switch is in shunt with the pri-
mary of the power transformer; and is shown 
dotted. 

In some receivers of the "296" model, the 
motor's speed control will be found below the 
motor-board; it is to be reached from the back 
by a screw-driver. 

"Fuzzy," distorted, or noisy reproduction in 
this model may be due to the motor- board's hold-
ing screws being too tight to permit the motor 
to " float" in the gum- rubber washers provided. 
Lack of lubrication may cause the same effect. 

Chemically-pure vaseline may be used to 
eliminate noise due to the contact arm's rubbing 
on the wire of the volume control, 1114. 

In locations where it is impossible to get a 
low- resistance ground connection, it is advisable 
to detune slightly the first aligning condenser 
shunted across Cl: about one-eighth of a turn 
is usually sufficient. This will reduce the ten-
dency. toward circuit oscillation. 

C12 '27 R25 ; DIODE' DEI. 
,DET.-AMP 

PHONO 
PICK -UP 

OvN - 
REPRODUCER 

C17 VOL., 

RI3 RI4 

Rt5I R16 

Schematic circuit of the Phifro "Model 95" receiver. including the variations which distinguish several other models of the 
Plus" series. At the lower left, additional details of the sr s are: the input connections of the "96" and the "296"; B, 
nections of filter condenser block ".Vo. 3754"; C, tube layout. Since 1'4 does not amplify, it is supplemented by VS. 

SW 4 

RI7 

‘-C20 

"Screen-Grid 
terminal C011-



226D OFFICIAL RADIO SERVI CE MANUAL 

4. INDICATES CHASSIS 

PHILADELPHIA STORAGE BATT., CO. 

MODELS 111 AND 111-A 

NOTE: The connection shown between Condenser No. ® and Condenser No. ® should also be connected to ground. 

SPEAKER PLUG AND SOCKET CONNECTIONS SHOWN -0 -

Model Ill Receivers are for operation on 100-130 volt, 50-60 cycle AC lines 
Model 111-A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines 

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line--115 volts 

Type 

I 
Tube 

Circuit 

Filament 
VMts 

I 

Plate Screen 
Grid 

Volts , Volts* 

Control 
Grid 
Volts 

Cathode 
Volts 

Plate 
Milli- 

Amperes 

Screen-Grid 
Milli-

Amperes: 

24 lot R. F. 2.1 190 60 .2 5 1.7 1.75 

27 Ose. 2.1 45 .7 7 1.6 .. 

24 1st De. 2.1 I ISO 62 4.6 8 .5t .15 

24 1st I. F. 2.1 185 65 .. 5 1.5 1.7 
24 2nd I. F. 2.1 I 190 82 2.2 5 3 1.85 
27 Det. Rect. 2.2 .4 .5 . 
27 Det. Anip. 2.2 35 .4 5 .2Ó; 

27 1st A. F. 2.1 1 95 1.2 5 4. 
45 2nd A. F. 2.2 ' 255 50 32.5 

45 2nd A. F. 2.2 1 255 50 32.5 .... 

80 Rect. 4.9 I ... 50/Plate 

*Read with C 100 Scale. 
tRead with 20 Mil. Scale. 
jRead with 2 Mil. Scale. 

Note-Volume Control Off; Station Selector turned to Low 
Frequency End; Range Switch set in " Normal" Position. 

Table 2--Power Transformer Voltages 

Terminal* 

1-2 
3 
4 

5--6 
7-8 
9-12 
10-11 

Rubber Covered Lead 

A.C. Volts 

2.87 
2.68 

7501 
5.0 

Primary 
Center Tap 80 Tube 
'enter Tap 45 Tubes 

Heaters for 24 and 27 Tubes 
Filaments for 45 Tubes 
Plates 80 Tube 
Filament 80 Tube 
Center Tap for 24 and 27 Tubes 



OFFICIAL RADIC SERVICE MANUAL 226E 

G. - • - - • . • - = • t e • - 3, ,• z " 

( Same chassis as 20 and 20-A except for addftional wiring for 

10 

DIFFERENT CIRCUIT ARRANGEMENT FOR MODEL 220-A 

1 «) 2 

} A 

t— B 

et. 
o 4.9 ID 

PHILADELPHIA STORAGE BAIT., CO. 
Table 3—Condenser Data 

(Other Than Filter Condenser) 

No. on Figs. 
3 and 4 Capacity 

.05 

.05 and 250 Ohm Resistor 

.25 ( two sections) 

.00011 

.0007 

.05 

.05 and 250 Ohm Resistor 

.00005 

.5 

.00025 

.015 

.05; 
MI5 (two sections) 
.05 

Model 

Table 4—Resistor Data 

No. on Figs. ! ."_'',.tance 
3 and 4 ^ Color 

C. 01e ,0 
10,000 

100,000 
50,000 
13,000 
1,000 

500,000 
500,000 
250,000 
70,000 
25,000 
10,000 

70 
800 

Black 
Silver Gray—Yellow Tip 
Orange 
Belgium Blue 
Brown Body—Black Tip—Red Dot 
Battleship Gray 
Battleship Gray 
White 
Jade Green 
Auto Brown—Yellow Tip 
Long Tubular 
Hat Wire Wound (two sections) 
Short Tubular 

Ill Condenser Block Part No. 3754 Model 

.5 1.015 I. 

3 
15 tj 
  2 

T T 

111-A Condenser Block Part No. 3755 

PHILCO MODELS 220 AND 220-A 
rad ogra p411)A 

INDICATES CHASSIS 
SPEAKER PLUG AND SOCKET 
CONNECTIONS SHOWN -0 lb— 

TERMINAL 5 OF @ IS DUMMY TERMINAL 

Model 220-A for use on 25-60 cycle lines is wired differently than the Model 220. The plate supply 
lead for the two 21 R. F. Tubes is taken from th( low side of the Speaker field Coil. The lead " D" to 
the 24 tubes should be changed to "J" for the Model 220-A only. This will change the plate voltage from 
250 volts to 115-125 volts. The plate current readings will also be lower than those given in the table. 
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MODEL 211 AND 211-A RADIO-PHONOGRAPH 

»24 

o 
z z 

7! < 
r -- 7-

/ 
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SPEAKER •PLUG AND SOCKET CONNECTIONS SHOWN —O M— 

NOTE:--Starting January 15th, the connection from the pick—up to the 
Detector Rectifier Cathode is changed so as to reach the connection between 

the volume control No. 47 and resistor No. 48. This change has been made 
by removing the green wire in the radio—phono switch cable from resistor 
No. 66, and lengthening it to reach the connection indicated at the volume 

control. 
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INDICATES CHASSIS 

7 14 

Model 46 Receivers are for Operation on 105-125 volt, DC Lines. 
Model 46-E Receivers are for Operation on 210-240 volt, DC Lines. 

Models 46 and 46-E 
17 

'7I-A 

Table 2—Condenser Data 
:Other than Filter C.ondenser) 

Part No.-4860 

SPEAKER PLUG AND SOCKET CONNECTIONS SHOWN —0 MI-

WARNING This Receiver is for use on DC current only. The type 2 ballast tube is to be used 
on 105 to 125 Volts DC and the type 3 ballast tube is to be used on 210 to 240 Volts DC. The type 
14 and 17 tubes are designed especially for this Receiver, using a 14 volt filament. No other tubes 
are to be used in this Receiver. 

Table 1—Tube Socket Readings Taken with Set Tester, DC Line, 115 Volts 

Tube 

Type 

Filament 
Voltage 

Circuit 

14 
14 
14 
17 

71-A 
71-A 
2 
3 

Plate Grid 
Voltage Voltage 

lot R. F. 13.5 
2nd R. F. 13.5 
Detector 13.5 
1st Audio I 13.5 
2d Audio 4.5 
Push-Pull 4.5 
Ballast 8 
Ballast 128 

100 
100 
30 
100 
90 
90 

1.5 
1.5 
1.0 
.25 

15.5 
15.5 

Sereen Grid 
Voltage 

Cathode 
Voltage Plate 

(Measured : Milliamperes 
with Prod , 

GO 
60 
25 

2.5 
2.5 
2.5 
4.5 

2 
2 
.1 
5 
11.5 
11.5 

All readings taken with antenna disconnected and ground on. Volum( Control on full. 
The majority of set testers are not equipped to measure a DC filament voltage as high as 14 

volts. In this case the volt meter binding post prods will have to be used. 1 his method will also have 
to be used in checking cathode voltages across resistance's No. I7—No. 39 and No. 28 and No. 29. 

The field coil of the Speaker used with this Receiver is of low resistance. It is not the same as 
the field coil used with the AC Electric Receiver. lf, by mistake, a speaker from an AC Electric 
Receiver is plugged into the DC Receiver no damage will result. 

No. 
and 3 

c.sparity MFD 

@ 

g 

o— g 

.0005 

.01 

.05 

.05 and 250-ohm resistor 

.25 

.25 (two sections) 

Fig. 1 Table No. 3—Resistor Data 

No. on Figs. 2 and 3 Terminal Resistance Color 

Eis) 

0-- g-- @ 
(4—* 

C— @ 

(2-3' 

!3-4) 

,10 
Tubular 

29 
200 Tubular 
210 Flat Wire Wound 
250 Flat Wire Wound 

5,000 Yellow 
13,000 Belgium Blue 
33,000 Belgium Blue—Yellow Tip 
70,000 Jade Green 
100,000 Silver Gray—Yellow Tip 
250,000 White 
500,000 Battle Gray 

i 

g
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Radio Service Data Sheet 

PHILCO "MODELS 111" AND "111A" SUPERHETERODYNE RECEIVERS 

The fundamental circuit of the above listed 
Philco receivers, manufactured by the Phila-
delphia Storage Battery Co., Philadelphia, Pa., 
is the subject of this Data Sheet; with par-
ticular reference to the Model 111 set. 

Available constants are listed, as follows: 

Condensers: CI, C2, C3, C4, tuning gang; 
and their H.F. trimmers, CIA, CiA, C3A, 
C4A. C5, C6, C17, C20 are 1.F. trimmers; 
C6A, C7, Cl7A, C35, .00011-mf.; C8, C9, CIO 
(with resistor), C11 (with resistor), C18, C19, 
(and resistor), C23, . 05-rof.; C13 and C16 
(double unit), 0.25-mf.; C14, .0007-mf.; C15, 
L.F. trimmer- C12, L. F. resonator; (.72.01, 
.00005-mf.; C21, 0.5-mf.; C22, .00025-inf.; 
C24, . 015-inf.; C25, C26, C28, C29, C30, C31, 
C32, C36 ( in filter-condenser bank; see illus-
tration of condenser connections); C27, tone 
control condenser bank; C33 and C34 (double 
unit), .015-mf. 

Resistors: RI (black), 10,000 ohms; R2, R3, 
R12, R13, R23 (silver gray, yellow tip), 100,-
000 ohms; R4, R5, RIO ( with condensers), 250 
ohms; R6 (orange), 50,000 ohms; R7 (brown 
body, black tip, red dot), 1,000 ohms; 128 
(belgian blue), 13,000 ohms; 119, R14 (battle-
ship gray), 500,000 ohms; R1I, R18 (auto 
brown, yellow tip), 25,000 ohms; R15 (white), 
250,000 ohms; 1216, volume control; R17, R24 
(jade green), 70,000 ohms; R19 ( long tubular), 
10,000 ohms; 1120, R21 (one unit, flat, wire-
wound, center- tapped), 35 ohms (each half); 
R22 (short, tubular), 800 ohms. 

The operating voltages for the "Model 111" 
are as follows: Filament potentials: VI, V2, 
V3, V4, V5, V8, 2.1 volts; V6, V7, V9, VIO, 
2.2 volts; VII, 4.9 volts. Plate potentials: VI, 
V5, 190 volts; \' 2, 180 volts; V3, 45 volts; 
V4, 185 volts,• V7, 35 volts; V8, 95 volts; V9, 
VIO, 255 volts. Screen- grid potentials: VI, 
60 volts; V2, 62 volts; \'4, 65 volts; V5, 82 
volts. Control- grid potentials: VI, 0.2- volt; 
V2, 4.6 volts; V3, 0.7- volt; V5, 2.2 volts; V6, 
V7, 0.4- volt; V8, 1.2 volts; V9, VIO, 50 volts. 
Plate currents: V1, 1.7 ma.; V2, 0.5- ma. (as 
read on 20- ma. scale); V3, 1.6 ma.; V4, 1.5 
ma.; V5, 3 ma.; V7, 0.2-ma, (as read on 2 
ma. scale); V8, 4 ma.; V9, VIO, 32.5 ma.; 
VII, 50 nia, per plate. Screen- grid current 
(as read on 2- ma. scale): VI, 1.75 ins.; V2, 
0.15-ma.; V4, 1.7 ma.; V5, 1.85 ma. 

Condenser bank: note circuit change (dot-
ted) in some models. Capacities are: C25, 
C26, C28, 0.5-mt.; C29, C30, 2 mf.; C3I, 
0.15-mt.; C32, .015-mf.; C36, I mt.; in 25-
cycle model, C31, 0.3-mf; C29, C30, 3 Inf. 

SAO S21167011 

- 

Ri E.* ci 
One u RI 

OXSPIRIC7 
COIL 

'UM 
C 

-0 

vi 

no 

CI 

It 
'14 

ru 

11111 

C14 R1 

CIA 

VII 
A.C.LINE CA 

C15 C4A c17 C5 C3A VIO v9 

Vi v3 va V4 V5 V6 

V7 
7 

C20 

SPVR. 
PLUG 

Arrangements of parts on the top of the chassis of the Philco "111" Superlieterodynes. Two 
trimmer condensers (Cs, C17) seldom requiring attention arc adjusted from the underside 
of the chassis. These two condensers connect, respectively, to the. input and output windings 
of the first I.F. transformer, LS; and, in conjunction with this transformer, form a par-
ticularly selective input circuit for the first I.F. tube, V4. The oscillator adjustments are 

distinguished as "high-frequency" (C421) and "low-frequency" (C15). 

Note that these readings are taken with a 
line- potential of' 115 volts, and volume control 
in the off position; with the station selector 
turned to the lowest frequency, and the range 

C3e MS "EP!otio LILJ .....1m 
e re  
,,,A.eilt5 sCIA 

(6 jq 4 ' (4/4 Ct5 IN•wed CalIA .,,i. 

51 (”e3 Rh [wi ..› ei,rR1s] A.,,, cre RI! 

‘..4r wet, c5 •Map. - ..d_iL CZ A itIRR21 

i". lin 114) se ‘ife c44 
.">R23 

Underside view of the Philco "Ill" chassis; 
showing only the fixed resistors and con-
densers, and the trimming condensers; their 
locations in the chassis may be fixed in re-

lation to the long black resistor, R19. 

switch SW 1 in the diagram set at "normal." 
Putting this switch in the "maximum" position 
increases greatly the sensitivity of the Philco 
"1 11" receiver. Positions "normal" and "maxi-
mum" are indicated in the diagram respectively 
as 1 and 2. Check the setting of this switch; 
since its incorrect use will result in the com-
plaint of distorted reproduction and erratic op-
eration, due to the overloading effect of power-
ful locals with the switch set at "maximum." 
The factory makes the following observation 

concerning adjustment . of the nine compensating 
of trimmer condensers: "These reoetvers are 
accurately adjusted at the factory prior to their 
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 Ill 

shipment. Under no circumstances are the 
adjusting condensers to be changed in the field. 
This alignment requires special oscillator equip-
ment, which all Philco distributors have. If 
for any reason the receiver needs adjustment, 
it must be returned to the distributor's service 
department." 

"Model 111A" is a 25-cycle design, and its 
parts values vary slightly from the above. 
"Model 211" is a phonograph combination; 
while "211.‘" is its 25-cycle designation. 

It will be noted, from the top- view illustra-
tion of the chassis, that two of the trimmer 
capacities are adjusted from the under side. 
Their locations, and the positions of all the re-
sistors, are shown in the under view. 
As indicated by dotted lines, those models 

dated later than March IS, 1931, are wired to 
place a higher bias on the first S.F. amplifier, 
V4. This connection is made by swinging the 
resistor 119 from the chassis to a center- tap 
which is obtained by changing 1112 from a 
single 100,000-ohm unit to two 50,000-ohm 
units, and connecting them in series. 
The intermediate frequency used in these 

models is 175 kilocycles. All final adjustments 
are to be made with switch Sw. 1 in its 
"normal" position, No. I. A fiber wrench is 
required for adjusting the I.F. trimmers. The 
high- frequency circuits are to be adjusted at 
1400 kc. The single "low- frequency" con-
denser C15 is to be adjusted at 600 kc. After 
adjusting the R.F. and stages, tune the 
receiver to the eighth harmonic of the I.F. 
circuits; the dial reading should then be 140 
At this time, make any adjustment of the 
high- frequency condenser C4A which may be 
necessary. 

C24 

(MIR«. 
4 

Schematic circuit of the Philo "Model 111" Receiver. Tone control is obtained by shunting one to three fixed condensers across the output 
of the second A.F. tube, V8. Note that the center-te of the high-voltage secondary does not connect directly to the chassis, but returns through 

two resistors, R20 and R21. The plate of V6 connects directly to the cathode. 
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Models 112 and 112-A Receivers 
Model 112 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines 

Model 112-A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines 

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line-115 volts 

Tube 
Filament - 

Volts 
Plate 
Volts 

Screen 
Grid 
Volt. 

Control 
Grid 
Volts 

Cathode 
Volts 

Plate 
Milli- 

Amperes 

Screen-Grid 
Milli-

Amperes t Type Circuit 

24 1st It. F. 2.1 190 60 .2 5 1.7 1.75 
27 Ose. 2.1 45 .7 7 1.6 ... 
24 1st Det. 2.1 180 62 4.6 8 .5t .15 
24 1st I. F. 2.1 185 65 5 1.5 1.7 
24 2m1 I. I'. 2.1 190 52 2.2 5 3 1.85 
27 Det. Rect. 2.2 . .4 .5 ..... .... 
27 Det. Amp. 2.2 35 .. .4 5 .20: .... 
27 1st A. F. 2.1 95 .. 1.2 6 4. .... 
45 2nd A. F. 2.2 255 .. 50 ... 32.5 .... 
45 2nd A. F. 2.2 255 .. 50 ... 32.5. .. 
80 Rect. 4.9 50/Plate .... 

'Read with C 100 Scale. 
tRead with 20 Mil. Scale. 
/Read with 2 Mil. Scale. 

Note-Volume Control Off; Station Selector turned to Low 
Frequency End; Range Switch set in " Normal" Position. 

Table 2-Power Transformer Voltages 

Terminals A C. Volt• 

1-2 
3 
4 

5-6 
7-8 
9-12 
10-11 

Rubber Covered Lead 

Table 3-Condenser Data 
(Other Than Filter Condenser) 

2.67 
2.68 

750. 
5.0 

No. on 
Figs. CAPACITY COLOR 

.05 

.05 and 250 Ohm Resistor 

.25 (two sections) 

.00011 

.0007 

.05 

.05 and 250 Ohm Resistor 

.00305 

.5 

.00025 

.015 

.05 

.015 (two sections) 

.05 

Bakelite Container 
Bakelite Container 
Metal Container 
Blue, Golden Yellow 
White, Golden Yellow 
Bakelite Container 
Bakelite Container 
Light Blue, White 
Metal Container 
Yellow 
Bakelite Container 
Bakelite Container 
Bakelite Container 
Bakelite Container 

Primary 
Center Tap 80 Tube 
Center Tap 45 Tubes 
Heaters for 24 and 27 Tube» 
Filamento for 45 Tubee 
Plates 80 Tube 
Filament 80 Tube 
Center ' rap tor 24 and 27 "1 tibes 

Table 4-Resistor Data 

No. on 
M OS. 

Power 
(Watts) 

Resist- 
once 

COLOR 
Body Tip Dot 

1. 1,000 Brown -Black -Red 

0 .5 10,1:100 Brown -Black -Orange 

0 1. 13,000 Brown -Orange -Orange 

ilM 1. 25,000 Red -Green -Orange 
.5 50,000 Green -Brown -Orange 

48 64 I. 70,000 Violet -Black -Orange 
si @€s .5 100,000 White -White -White 

I. 250,000 Red -Yellow -Yellow 
.5 500,000 Yellow -White -Yellow 

I. 500,000 Yellow -White -Yellow 
70 Flat Wire Wound (two sections) 

800 Short Tubular 
10,000 Long Tubular 

Model 112 Condenser Block Part No. 3754 Model I12-A Condenser Block Part No. 3755 
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PHILADELPHIA STORAGE BATT. CO. 
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Models 70 and 70-A Receivers 
Model 70 Receivers are for operation on 100-130 volt, 50-60 cycle AC lines 
Model 70A Receivers are for operation on 100-130 volt, 25-60 cycle AC lines 

Table 1-Tube Socket Readings Taken with AC Set Tester AC Line-115 volts 

Tube Screen I Control Plate 
Filament Plate Grid I Grid Cathode N11111-

Tyne Circuit Volts Volt• Volts 1 Volts Volts atrlpere• 

24 
24 
27 
24 
24 
47 
80 

1st R. F. 2.25 250 85 3. 19.5 
let Det. 225 250 87 :5 21.5 
Ose. 2.25 85 .. 19.5 

1st 1. F. 2.25 250 87 3. I 19.5 
2nd Det. 2.25 105 75 6. I 22. 
Audio 2.25 245 255 I. 

Iketifie.r 4.7 

3. 

'2.5 
3. 

.1 

40 plate 

Note-Volume Control Off; Station Selector turned to Low Frequency End. 

Table 2-Power Transformer Voltages 

Terminals 

1-2 
3-5 
6-8 
9-10 
11-13 
4 
7 
12 

A.C. Volts 

105 to 125 
2.5 
2.5 
5. 

700. 

Primary 
Filament of 47 
Filament of '24 
Filament uf SU 
Plates of SO 
Center 'Yap of 3-5 
('enter Tap of 6-8 
('enter 'l'ap ot 11-13  

Table 3-Condenser Data 

Black (Small Gauge) 
Dark Green 
Black (Heavy Gauge) 
Light Blue 
Yellow 
Black, Green Tracer 
Black, Yellow Tracer 
chow, tirceu Tracei 

No. on Fig,. 
3 and 4 Capacity MFD 

.09 

.00041 

.09 

.00011 

.05 

.00005 

.5 

.0005 

.00025 
.09 and 250 Ohm Resistor 

.01 

.25 
(25 to 40 cycles) 6. 
(50 to 60 cycle's) 10. 

6. 

Color 

Yellow Orange 

Blue, Golden Yellow 

Light Blue, White 

Green 
Yellow 

Table 4-Resistor Data 

No. on Figs. 
3 and 4 

Color 

Resistance Terminal Body Tip Dot 

© e 50.000 
(e) 5,000 
U2f.' 13,000 

n, 45," 250.000 
lUttlillt/ 

1,060 
2,300 

4,5jl 70 
180 

1-2 
23 
4-5 
5-6 

Green Brown Orange 
Green Black Red 
Brown Orange Orange 
Red Yellow Yellow 
Whitc White Orange 

Long Tubular 
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Models 90 and 90-A Receivers 
Model 90 Receivers are for Operation on 105-125 volt, 50-60 cycle AC Lines. 
Model 90-A Receivers are for Operation on 105-125 volt, 25-60 cycle AC Lines. 

Table 1—Tube Socket Readings Taken with AC Set Tester, AC Line, 115 Volts 

Tube 
Filament 
Voltage 

Plate 
Voltage 

Grid 
Voltage 

Screen 
Grid 

Voltage 
Cathode 
Voltage 

Plate 
Milliamperes 

Type Circuit 

24 let R. F. 

el
a 
I
N
 
1.ne

 n
e 

IN
 !

,.
) 

i•
Z 
i•

Z 
 

250 3.3 83 15 3 27 Ose. 60 1 . 15 2 24 1st Det. 250 5.5 23 15 24 1st 1. F. 250 3.8 80 15 
.5 

4.5 24 2nd Det. 48 3.7 42 15 3 27 1st Audio 140 .2.5 10 
45 
45 

Audio 
Audio 

243 46 ... 30 

Rect. 
243 46 

... 
... 
... 

... 

... 
30so 

All readings taken with antenna disconnected and ground on. Volume Control on full. 

Table 2—Power Transformer Voltages 

Terminal. 
- - - --- - 

A.C. Volte 
-- - --- 

Color 

1-2 105 to 125 Primary Black (Small (Jauge) 3-5 
4 

2.5 
2.5 

Heaters of 24 and 27 Tubes 
Center Tap of 3-5 

Black ( Heavy Gauge) 
Black with Yellow 

6-8 2.5 Filament of 45 Tubes Dark Green 
7 2.5 Center Tap of 6-8 Black with Green 9-10 

11-13 
12 

5.0 
650. 

... 

Filament of 80 Tube 
Plates of 80 Tube 
Center Tap of 11-13 

Light Blue 
Yellow 
Yellow with Green 

Table 3—Resistor Data 

No. on Fig. Terminal 
Power 
(Watt.) Reel stance 

Color 
Body--Tip-Doe 

1-2 800 
2-3 263 

g 
3--4 
5--6 

75 
370 (Long Tubular) 

6-7 1,800 I 
7-8 1,430 1 

a .5 1. 13,000 
50,000 

- Brown - OrangeOrange 
Green - Brown-Orange 

(191. 
I. 50,000 

250,0(10 
Green- Brown -Orange 
Red -- Yellow--Yellow 

g * .5 250,000 Red -Yellow-Yellow 
g .5 1,000,000 Brown -Black-Green 

Table 4—Condenser Data 

No. on Fige. 

(e) 

e 
* (25 to 40 cycles) 

Capacity 

.09 Double 

.09 Double 

.00011 

.000035 

.5 
(.25 Double ( Black wires te Ground)t 

(White wire to Ground) 
.05 

6. 
10. 

.015 Double 

.0007 

.001 

Color 

Black Bakelite Container 
Black Bakelite Container 
Blue, Golden Yellow 
Yellow and Green 
Metal Container 

Metal Container 

Black Bakelite Container 
Electrolytic Type 
Electrolytic Type 
Black Bakelite Container 
White, Golden Yellow 
Green and White 
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R. C, A . VI CTOR CÓ . 
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GROUND 
A /LEAD 

RCA Radiola 42 is a four circuit, tuned radio frequency radio receiver utilizing the 
chassis and reproducer unit of Radiola 48 together with a tone control. The tone control is 
mounted on the side è irectly under the operating switch. 

All the infprmation contained in the Radiola 48 Service Notes will therefore apply to the 
Radiola 42. The wiring diagram is shown in Figures 1 and 2 and the schematic diagram in 
Figure 3. 
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It will be noted that a new volume control is used. The antenna section of this unit has 
a value of 25,000 chms instead of 50,000 ohms as used in the Radiola 48. This volume con-
trol is also being used as a replacement in Radiola 48. The screen grid voltage section has a 
value of 10,000 ohms and the 12,000 ohm shunt resistor is not used. The 0.005 mfd. con-
denser across the plates of Radiotrons UX-245 has been omitted due to the connection of 
the tone control ig the same position. When making replacen.lents of the condenser and 
reactor unit it will be necessary to clip the two leads that are connected to the .005 mfd. 
condenser close to the container. The reascn for this is that the replacement unit supplied 
is suitable for either the Radiola 42 or 48. 
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Radio Service Data Sheet 

RADIOLA "28" SUPER AND "104" POWER SPEAKER 

Condenser CI, in the principal diagram be-
low, is the loop-tuning condenser, in the input 
circuit to the first RF. tube ( V1); this may 
be balanced by an experienced Service Man, 
in accordance with standard practice for super-
heterodyne circuits, to match the constants of 
the loop antenna, by the compensating con-
denser C4 (at the left of the loop socket, look-
ing from the front). Condenser C2 tunes the 
input to the first detector, V2 (the numerical 
sequence of the tubes, when plugged into the 
catacomb sockets, is: V2, V.t, VI, V5, V3, 
V6, V7, V8, as indicated by the numbers im-
mediately beneath these in the diagram, which 
correspond to the numerals stamped in the 
bakelite top plate.) Condensers CI and C2 are 
ganged, and are under the control of the left 
tuning drum; condenser C3, tuning the cir-
cuit of oscillator V3, is adjustable by means 
of the right drum. The first R.F. stage is 
neutralized by means of condenser C5 and the 
center-tapped loop; this condenser is mounted 
on the bakelite strip carrying the main terminal 
lugs. The primary of the first I. F. transformer 
is tuned to the intermediate frequency (40 kc.) 
by means of condenser C6; this I. F. circuit 
is neutralized by condenser C7 ( inaccessible). 
The (lotted rectangle denotes the shield can 
of the catacomb; everything inside this line, 
except the filament connectors, is under seal 
(to break which cancels all factory repair obli-
gations). The remaining condensers inside the 
catacomb are also inaccessible; so is the grid 
leak, R3. 
Low volume, howling, noisy or intermittent 

operation may be due to defective tubes. Noisy 
or intermittent operation may also be (lue to 
a loose screw holding the filament connection 
busbar (underneath the "whiskers" or cata-
comb leads). Noisy or poor operation may be 
due to a defective phosphor-bronze spring on 
the loop or in the loop receptacle; or a break 
in one of the flexible leads. Short " C ' battery 
life may be due to a defective tube (grounded 
grid) ; or a loop spring grounding to the frame. 
Lack of signals may be due to an open 

safety resistor ( Lamp V9). For test, its three 
leads may be bonded together; or an auto lamp 
substituted (first making sure that the 2-mf. 
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condensers, C12, C15, are not shorted). If 
condenser C12 or C15 is open, circuit oscilla-
tion and low volume may result. Noisy or 
intet mittent operation may be due to one of 
the variable condensers' pigtails being open or 
grounding against the frame. The loop must 
be centered in the receptacle to take a vertical 
position. Interchanging tubes (except the power 
tube) may greatly improve operation. The 

to eat) PT, nav,pX. 

® 

'RCA 104 POWVISPEAKER.' 

metal markers may cut through the insulation 
of the wires and short to other parts of the 
circuit. 

Noisy operation-particularly during adjust-
ment of either rheostat; and more especially 
when energized by the "Model 104" power 
speaker-may be due to imperfect contacts. 
To insure satisfactory operation of the "28," 

by keeping the filament potential below 3 volts, 
a "pin-jack" voltmeter should be permanently 
plugged into the tip-jacks provided for this 
purpose. To improve the pick-up in shielded 
localities, an outdoor antenna may be inductively 
coupled to the receiver by placing one or two 
turns of the lead-in quite near the loop, 

Since the magnetic reproducer connects directly 
into the plate circuit, it must be correctly poled. 
When current is derived from an A.C.-oper-

ated power unit, such as the " 104" speaker, the 
filament-connector busbar underneath the cata-
comb whiskers (heavy lines in the diagram) 
must be replaced by a resistance strip (A in the 
diagram). The low-resistance rheostat R2 is 
then replaced with a resistance cartridge of 
350 to 375 ohms, each section of strip A 
having the following resistance respectively: 
RI, 190 ohms; R2, 390 ohms; R3, 163 ohms; 
R4, 155 ohms; R5, 130 ohms; R6, 120 ohms; 
R7, 115 ohms; R8, 50 ohms. When R2 has 
a value of 250 ohms (as in the "Radiola 32' ), 
the connecting strip A will have these values: 
R1, 271 ohms; 1.2, open; R3, 236I4 ohms; 
R4, 197 ohms; R5, 183%2 ohms; 126, 154y; 
ohms; R7, 145 1/2  ohms; R8, 50 ohms. 
When the "28" is A.C. operated, the low 

resistance cartridge of the filament-control rheo-
stat RI is replaced with a cartridge having a 
resistance of 185 ohms. 

THE "104" POWER SPEAKER 
Before connecting the " 104" to the "28," 

the strap marked " link' must be removed. Re-
placement resistance and capacity values shown 
in the diagram of the " 104" are the figures in 
parentheses. In some models, the secondary 
S3 may be center-tapped, the potentiometer 
not being used. Resistor 141 may be a single 
unit of 310 ohms; and R2, another of 1690 
ohms. In normal operation, tube V4 will glow 
pink or violet; and V5 will be dark but hot. 
Keep the ventilating stack over this tube. 

After connecting the " 104" to the "28," 
the two filament leads should be shunted by a 
fixed capacity of 20-mf, or more (such as an 
electrolytic unit.) The "A" potential will be 
about 32 volts; and the battery-type filament 
voltmeter is no longer required. All voltage 
terminals should be by-passed by 2-mf, fixed 
condensers. A 30- to 50-henry choke, connected 
across main terminal lugs 10 and 195, may be 
necessary to stop " fluttering' ; although chang-
ing the '99's usually is sufficient. When the 
"104" is used, tube V8, in the '20, is not 
needed; and the "Battery Switch" jack must 
be shorted-off-on control being obtained through 
a conveniently placed light-line snap switch. 
If the power speaker is too close to the "28," 
howling will result. 
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Radio Service Data Sheet 

RADIOLA-VICTOR R 80-WESTINGHOUSE WR5-GRAYBAR 700-
GENERAL ELECTRIC H-31 

In the diagram is shown what might be 
termed the "foundation chassiit" of a number 
of superheterodyne receivers of different trade 
names and external designs. This is the fun-
damental circuit plan recently released to all 
the Radiola-Victor licensees. 

To the experienced Service Man it will be 
rrident that extreme care must be taken in serv-
icing these receivers, in order to maritair per-
fect circuit balance. 
The figures in parentheses rtoresent the re-

sistance of each element of the circuit. The 
capacity values are el s follows: Cl„ C2 C3, 
C4, 18 to 330 mmf.; CS, C6, C7, C8, C9, CIO. 
120 to 220 mmf.; C11, 745 irmf.; C12, 4.5 
mmf.; C13, C15, C16, C19, 0.1-mf.; C14, 0.5-
mf.; C17, 1.0 mf.; C18, .0024-mt; C20, C21. 
3 mf.; C22, 2 mf.; C23, . 05-mi.; C24, 3 mf. 
(for 25 cycles only); C, 745-mmf. 

Normal operating readings wi.h volume con-
trol R2 at maximum and local-distant switch 
at "distant," are as follows: 

Plate voltages, VI, V4, VS, 240; V2, 70; 
V3, 235; V6, 210; V7, V8, 200. Plate cur-
rents; 4 ma.; V2, 6 ma.; V3, 0.25-ma.: 

V4, 5.5 ma.; V5, 2 ma.; V6, 0.5-ma.; V7, 
V8, 30 ma. Control- grid voltages; VI, V4, 
2.2; V3, 8; VS. S; V6, 23; V7, V8, 20. Screen-
grid voltages; VI, 90; V3, 80; V4, VS, 85; 
Filament voltage (between 2 ono 3 on the ter-
minal strip), 2.5. Power-pack output valtage 
(between 4 and 5 on the strip), 250. 
The antenna coupler Li has a high- inductance 

primary coupled to the first of two tuned coils 
in slight inductive relation, thus ,lorming a 
highly-selective link circuit preceding a stage 
of signal- frequency amplification, VI. The RA', 
choke Chl in the plate circuit of the latter has 
a high inductance. 

The color code for the main cable is: 1, red 
with yellow tracer; 2 and 3, brown; 4, yellow; 
5, red. 
By using the principle of the auto-t•ansfarmer 

in the design of filter choke Ch3 a voltage 180 
degrees out of phase with the ripple voltage is 
caused to cancel the latter; the field bail cf the 
dynamic reproducer completes the filtering job 
(the current through this coil is 85 milliamperes 
and the drop across it is 110 volts). 

Compensation for line voltage is obtained by 
changing the position of the fuse, which is of 
5-amp. rating. A blown fuse may be due to a 
short in a pack condenser, the rectifier V9, 
the filament leads, or in the pFot-light socket. 

Jerky action of the station selector may be 
corrected by adjustment of the condenser-drive 
cable spring or by placing a few drops of oil 
on the condenser bearing. 

Remember that when this set -8 located close 
to a powerful station, better volume control 
may be obtained by removing 12,l,„ 

Should a noisy volume control fail to respond 
to treatment with a pipe cleaner and cigarette-
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lighter fluid, it will probably be necessary to 
change the control. 

Aoositic bowl may be due to defective rub-
ber cieshions, wood shipping blocks not being 
removed, microphonic tube, or chassis not swing-
ing freely in the rub cr cushions. 
Low volume may be caused by defective 

tubes, poor antenna system, or condensers out 
of balance ( in eithe: R.F., oscillator, or I.F. 
circuits), defective shorted field coil 
(check current throne cc4I), or opens, shorts 
or grounds in set or pack thanes. 

This chassis is practically humless. Exces-
sive htm, however, may be due to these defects: 
poor ' 30, open or 'Forted Ch3, defective con-
densers, shorted or open resistors. 

Distorted reproduct on not traceable to repro-
ducer may be due to one of the following con-
ditions: defective tules, circuit oscillation ( re-
sulting in whistle on stations, where the wlestle 
is not due to the he.erodyne of two stations), 
defective A.F.T's., faulty alignment of tuned 
circuits, tuning sligh ,ly off the correct tuning 
point, strong local station, open or shorted con-
densers or resistors. 

Audio howl often may be traced to defective 
tubes < particularly V6, V7, V8), open con-
densers, or c,rcuit oscillation at R. F, causing 
heterodyne with station carrier. 

Circuit oscillation and misalignment of the 
tuned circuits are p-obably the two foremost 
troublesome factors in this receiver. The former 
is fairly easy to locate and remedy by ordinary 
service procedure; tie latter should not be 
attempted by anyone not experienced in sneer-
heterodyne repair, or anyone who has not made 
a careful and thorough study of the method of 
balancing the several circuits. 

Circuit oscillation when localized will prob-
ably prove to be due to shielding not making 
proper contact, contril-grid leads out of posi-
tion or not making good contact, open by-pass 
condensers, defective screen-grid tubes, or sepa-
rate graunding lead from by-pass condenser case 
not oar nected. 

In addition to the five circuit-balancing con-
densers in shunt with the four tuning condensers 
and the fixed condens:r C, there are five adjust-
able sectors on each of the four tuning con-
densers. These are adjusted by studs; as they 
were balanced careful y at the factory it is not 
likely that it will be necessary to touch them. 

However, it may be noted that these scctors 
are adjusted for fi, ,e positions of the test 
oscillator: 1120 kc., t40 kc., 700 kc., 600 kc., 
and 550 kc. (with he condenser so meshed 
that the slot of the sector under adjustment, 
and the next highest capacity, are level with 
the edge of the stator plate.) 

For 3his adjustmert, there will be required 
a socket wrench, an iodic modulated oscillator, 
and a 0-2-sca7e milliammeter connected in the 
plate circuit cf the detector. ( This connection 
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may be obtained through an adapter that breaks 
the plate circuit, or by unsoldering the wire 
that is connected to the plate socket-contact and 
connecting the meter to this lead and the socket 
contact.) Then, remove the oscillator tube and 
connect a 20,000-ohm resistor from triq socket 
plate connection of V2 to its cathode. These 
connections are to be made with the receiver 
out of the cabinet and a ground connected to 
the set. 

This is a sketchy outline of the procedure 
(seldom necessary) in lining up the gang con-
denser; but to do this work correctly involves 
considerably more detail data than tuis space 
permits. Hence, these adjusting studs should 
not, be touched until the complete service data 
is available; as it is necessary after th,s adjust-
ment to check over the I.F. condensers, and the 
scale and oscillator readings, 
A modulated oscillator is required adjustable 

to exactly 600 kc, and to 1400 kc. for balancing 
the R.F. circuits. A suitable indicating device 
is a 0- 5-scale milliarnmeter connected in the 
plate circuit of V6. Set the local-distant switch 
on "distant" and adjust the 600-kc. oscillator 
trimming condenser on the chassis, ( between 
the second and third variable condensers), about 
three quarters of the way in. Now, set the 
oscillator in operation at exactly 1400 kc., turn 
the selector knob until the scale reads 1400 kc.; 
and adjust oscillator, first detector, R.F., and 
link-circuit trimming condensers, in the order 
given, for maximum output. Then, with the 
oscillator readjusted to 600 kc., adjust the 
600 kc, trimming condenser while rocking the 
gang condenser back and forth. ( The dial scale 
should now read 600 kc.) Readjust oscillator 
30 1400 kc. and set the selector scale at exactly 
1400 kc.; then adjust the four trimming con-
densers, in the order C3, C4, C2 and Cl, for 
maximum meter indication. Place the oscillator 
again in operation at 600 kc., tune in the 
signal, and the scale at maximum meter de-
flection should indicate 600 kc. Otherwise, re-
peat the former operations. 
The I.F. transformers peak ' at 175 kc, and 

are so designed as to require a test oscillator 
variable from 171 kc. to 179 kc., for aligning 
them. 
Making sure that there is a good grcuird con-

nection, put the set in normal operaticin, place 
volume control at minimum, and reo-ove V2. 
Connect a meter in the output circuit of set and 
connect the coupling lead of the oscIllator to 
the control grid of V5 (oscillator set for 175 
kc.). Adjust C7 and then C10 so that there is no 
appreciable drop in the meter reading between 
172.5 and 177.5 kc., and an equal drop at 171 
and .179 kc. After adjusting the tuning of 
L7, repeat the operation for 14, ptpting the 
test oscillator output lead on the control-grid 
connection of V4. Finally, shift the oscillator 
lead to the control- grid of V3 and ba:ance the 
circuits of L.5 ( which will tune very sharply). 
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This instrument is s combination radio receiver similar to Radiola 82, an elec-

tric phonograph employing an improved type of magnetic pick-up and tone arm and a 
home recording mechanism by which either a radio program or sourd production in the 
home may be recorded on the Victor home recording record blanks. This set incor-
porates the tone control of the Radiola 82 and when the rotary switch is in the " radio" 
position, it is electrically the same as the Radiola 82. 
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These T.R.F. receivers are manufactured 
by the Victor Division of RCA Victor Co., 
Inc., Camden, N. J. The schematic circuit 
shows the moltiple-contact switch designed 
for changing the connections to "radio," 
"phonograph," "home-recording," or "radio-
recording." The parts used in this Victor 
chais are itemised below: 

Condensers C2, C4, C12, each 5 mmf. 
(each capacity is formed by a single turn 
of wire); CS, C6, C7, C9, C13, C14, C15, 
0.1-mf.; CIO, 10 mmf.; C17, 0.25-mf.; 
C18, 0.75-mf.; C20, C21, SO mmf.; C22, 
100 mmf.; C24, 0.01-mf.; C25, C29, 1.0 
mf.; C26, C27, C28, C30, C34, 2 mf.; 
C.31, 0.2-mf.; 32, :(1012-mf.; C33, 4.5 mf. 
The resistors in these models have the 

following values: RI, 50,0ù0 ohms; R2, 
130 ohms; ,( 3, 1,000 ohms; R4, 2 megohms; 
It5, 1.3 megulims; R6, 28,000 ohms; R7, 
1.0 megolun, R8, R9, 0.5-megohm, RIO, 2,800 
ohms; RII, RIS, 55 ohms; R12, R13, 8,000 
ohms; RI4, 70,000 ohms; RI6, 730 ohms; 
RI?, 9000 ohms; R18, 60 ohms; R20, 250 
ohms; R21, 140 ohms. The two volume• 
control resistors RI and R3 are operated by 
the sanie knob. 
The hand microphone connects to the pin' 

jacks J. Unit L20 is the record microphone 
input transformer. 
The portion enclosed by the dotted line 

DL is used only on the combination models, 
The links are to be closed, on radió models. 
The strips in the enclosure DL, marked 

R, RR, 1'G, and kV are used to segregate 
the litt'e rectangles which denote the con-
tacts on the transfer switch. The four posi-
tions of these rectangles, and the wires they 
then connect, are thus clearly indicated. 

Following are the voltage readings at the 
tube sockets of the receiver. Filament po. 
tentials: VI, V2, V3, V5, 2.1 volts; V4, 
2.0; V6, V7, 2.25; va, 4.9. Plate poten-
tials: VI. \2, V.1, 173 volts; V4, 50; VS.-

II *as .sememémeva»...  

67; V6, V7, 222. Plate currents: VI, V2, 

Vi. 3.1 m"•; 4. 03: VS, 1-5: 5•13, each 
plate, 40 ma. Crid potentials: VI, 52, 
5-3, 3.1 volts; N•4, 1.5; V5, 0.2; 5•6, 57, 
37. Screen-grid potentials: VI, N•2, V3, 
89 volts; V4, 3.4. 
The power consumption of the " Models 

R-35" and "R-39". is 120 watts; the " RE-
57," 170 watts for the combination. 

Microphonic howl in a set of these types 
may be due to the reproducer's being tint 
properly insulated, from the cabinet front; 
adjust the felt. In home- recording, an open 
in 1(20 or 1(21 may cause a howl. 
A gas' ground connection is essential, 

and must be used at all time!. 
If the line voltage is high, a "Type 9-

V.I0" Amperite may be used to limit the 
line supply. 

Oscillation may be due to an ungrounded, 
or poorly-grounded chassis; or to shielding 
for condensers, coils, or tubes, being out of 
place; too much exposure of the green lead 
between control grid of a ' 24 and the coil 
(the unshielded portion of this wire should 
be as short as possible). An open circuit 
in any of the û 1-mf. liy-oass COndensers, 
or poor grounding of one of these con-
densers (due to louse contact at . he rivets), 
may cause this trouble. Faulty grounding 
of the shielding of a lead in the radio am-
plifier may cause the same effect. 

Following is the color code of the main 
cable: I, 2, ham liiuwii , 3, elk* ( in most 
cases); 4, yellow- red tracer, in one cable, 
and red- yellow tracer, in the other; 5, green. 
red; 6, blue; 7, red; 8, green- red. 

(Note: when replacing a coil, or tube' 
shield caps, always be sure that the slots 
are aligned with the green wire before the 
cap is forced into position. To avoid dam-
age to the wire or coil, never turn the cap 
after it is once in place.) 

Failure of the home-recording section of 

/  RADIO VOLUME / I/ /e 
CONTROL / - t ' 
f 

PILOT 
LIGHT 

4 

firr.r .1212 -. 11.1111.1-0 •.1 I or 

the receiver may be due to the following 
causes: poor contacts in microphone pin jack 
terminals; a loose or broken wire or connec-
tion; an open or a short in the microphone; 
a short in either of the resistors R20, R21, 
on reactor unit ; a shorted or open record-
microphone input transformer on motor 
board; faulty contact in control switch; 
an open coil 1.22, reactor unit; a weak mag-
net in the electric pick-up. 

Faulty record reproduction with notice-
able blasting, particularly on bass notes, 
may be Caused by worn records or needles, 
or by improper centering of 'the pickdip 
armature. If such a condition is traced 
to the pick•up. renter the armature in the 
following manner: remove pick-up front the 
lurk up arm, and rvniiive the çover. ( Note: 
It is highly important that the magnet he 
in contact with the pole pieces, or with a 
small iron or steel " keeper," at all times. 
Ever a momentary break in the magnetic 
path of the pick-up me gilet will produce a 
noticeable loss of magnetism, which is re-
flected in decreased efficiency of the pick tip, 
particularly in home recording.) Place a 
steel keeper, I% x x 1/4 •in, across the 
two ends of the magnet, and carefully slide 
the magnet from the pole pieces out° the 
keeper. Next, slide the magnet back onto 
the under side of the pole pieces. Then, 
loosen both round-head screws in the arma. 
ture adjusting plate. 

Insert a pick up g-i..,ste betweet, the sema-
turc and the pole pieces, and retighten the 
round-head screws in the adjusting plate. 
After properly centering the armature, re-
place all parts of the pick-up assembly. 

In some models C33 has a capacity of 
5.8 nil.; it is not in circuit tor electric 
iihonograph or radio reproduction, but serves 
to inci ease the power of the motor, during 
home-recording with either microphone or 
radio, to avoid increase uf speed un play-

LINKS 

<--;- RFC 

back. It is out of circuit for radio repro-
duction, to prevent the motor running at 
high speed and becoming excessively hot as 
it might if left running after moving the 
change-over switch f rum " recording*" to 
"radio." 

Following are the oscillator f requencies 
;it which the variable condensers are to be 
aligned: 550, 710, 1000. 1300. 1500 kc. 

If it becomes necessary to re- center the 
cone of the dynamic reproducer, a strong 
on-cycle hum may lie obtained lo removing 
one of the R.F. tubes ami running a lead 
f rom its cathode to one of the filament ter-
minals of a screen-grid tube's socket. 

Should the tuning lever fail to operate 
freely, or should the vernier roller fail to 
track when turned, adjust the tension of 
the lever on its track, by mean, it the ad-
justing nut; which will he biol.! on the 
lever midway between the tam .s loil a oil 
the dial. A small amount of great,e should 
le placed on both the top and the bottom 
of the roller track, to assure free rnovu-
ment of the lever. 
When replacing or repairing the selector 

scale, slide the scale to right and left until 
the indicator Is in line with the f qin to. y 
marking which is correct for a station then 
being received. Check this at se,tral dif-
ferent points on the scale. if the pilot lamp 
is mounted off center, the dial reading, at 
certain sections of the scale will lux in-
correct. Check the location of lamp, which 
should lie exactly in the rear of the tent,r 
of the dial; while the hair • line station in-
clicator should be vertical at the center and 
at the extreme ends of the dial. 

The tone control is effective on both radio 
and record reprrxhiction. 

•ro pre, ent a twisting action the length 
of the pick-up during recording, the livad 
I, ... played. This weight on the sides serves 
by its inertia to maintain a "level keel." 
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RCA-VICTOR RADIOLA "SUPERETTE" MODEL It7 SUPERHETERODYNE 
Graybar No. 8 Midget; Westinghouse No. WR-1.0 Columnette; and General Electric Models G. E. Jr. No. S-22, G. E. Jr., 

with clock, No. S-22X, and G. E. Jr. Console No. S-42. 

The circuit of this receiver is of particular 
interest, as being the first of the mantel radio 
sets brought out by these companies. It is seen, 
by reference to the diagram below, that this 
superheterodyne uses a limited number of tubes, 
in the following manner: One stage of signal-
frequency R.F.. VI, using the new type '35 
variable-mu tube; a type '27 as oscillator, V2; 
a '24 screen- grid first- detector V3; a type ' 35 
variable- mu first stage of I.F. amp:ification, V4; 
a type '27 power second detectoi, VS; push-
pull '45's, V6, V7, in the power A.F. circuit; 
and the usual '80 rectifier V8. 
The resistance values of the choke coils and 

transformers in this *model chases are shown 
in parentheses in the diagram ( Fig. 1); other 
constants are given below: 
Tuning condensers CI, C2, C3, 18 to 325 

mmf.; trimmer condensers CIA, C2A, C3A, 
4 to 50 mmf.; oscillator padding condenser C4, 
745 mmf.; padding trimmer C5, 15 to /5 mmf.; 
(.6, 745 mmf.; C7, C14, C19, C21, 0.5-mf.; 
C8, 1 mf.; C9, 0.1-mf.; C10, C13, 10. to 70 
mmf.; C11, C12, 20 to 220 mmf.; C15, .05-mf.; 
C16, C17, . 0024-mf.; C18, 4 inf. (electrolytic); 
C20, 10 mf. ( electrolytic). 

Volume-control resistor RI, 3,800 ohms; R2, 
150 ohms; R3, 14,300 ohms; R4, 8,000 ohms; 
RS, 6,000 ohms; R6, 10,000 ohms; R7, 1 meg.; 
R8, 30,090 ohms; R9, tone control, 3.5-meg.; 
RIO. R11, 0.1-meg.; R12, 40,000 ohms. 

Operating voltages in this chassis are as fol-
lows ( volume control at minimum): Al: filament 
potentials except V8: 2.4 volts. Cathode po-
tentials: VI, V2, V4, 40 volts; V3, 8 volts; 
VS, 25 volts. Control grid potentials: VI, 
V4, 40 volts; V2, 0 volts; V3, 7 volts; VS, 
5 volts; V6, V7, 30 volts (note that the read-
ings of VS, V6, V7 are taken through units 
of high resistance, and therefore are not the 
effective values). Screen- grid potentials: VI, 

Fig. 2 
Locations of th C trimming capacities; CS 
(underneath the dynamic reproducer) is be-

ing adjusted by the operator. 

\ 4, 55 volts; V2. 90 volts. Plate potentials: 
‘I, V4, 200 volts; V2, 50 volts; V3, 240 volts: 

5, 220 volts; VS, 220 volts; V6, V7, 245 

volts. Plate currents: VI, r4, 0 ma.; V2, 
4 ma.; V3, VS, 0.5- ma.; V6, V7, 30 ma. 
Screen- grid currents: VI, V4, 0 ma.; V3, 0.25 
ma. 

With the volume control in maximum po-
sition: Cathode potentials: VI, V4. 3.5 volts; 
V2, 2.5 volts; VS, 25 volts. Control-grid po-
tentials: VI, V4, 3.5 volts; V2, 0 volts; V3, 
VS, 5 volts; V6, V7, 30 volts (indicated). 
Screen-grid potentials; VI, V3, V4, 70 volts. 
Plate potentials; VI, V4, 240 volts; V2, 65 
volts; V3, 235 volts; VS, 220 volts; V6, V7, 
245 volts. Plate currents: VI, V4, 5 ma.; 
V2, 5.5 ma. V3, V5, 0.5- ma. Screen-grid 
currents: VI, V4, 0.7- ma.; V3, 0.25- ma. (these 
last values may be higher or lower, depending 
upon the age of the tube). 
The field coil is electrically center-tapped to 

obtain one-half the 100- volt drop across it as 
"C" bias for the power tubes. Note the fol-
lowing points of interest in the design of this 
chassis: 

Phonograph operation is obtained by removing 
the strap (shown dotted) from lugs 1 and 2, 
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and placing it across lugs 3 and 4; and con-
necting in a phonograph pickup at the terminals 
provided. The power transformer has a static 
shield," shown dottec. Volume is controlled 
by simultaneously va-ying the cathode biases 
of the two variable-rru tubes (which are used 
to prevent cross-modulation) and the '27 oscil-
lator. The high-inductance primary of LI pre-
vents antenna variations from affecting the sec-
ondary tuning. 

Observe that the I F. transformers L4, LS, 
are reversed in their connection to the tubes; 
the high- resistance winding being the plate in-
ductance in one instance, and the grid coil in 
the other. The I.F. transformers are not fiat-
topped, but are "peak-tuned" to the intermediate 
frequency of 175 kc. High selectivity is ob-
tained by tuning both windings. The tone con-
trol serves partially to compensate for the lack 
of a large baffle; for, in the extreme bass re-
sponse position, the condenser and A.F. trans-
former primary resonate at a very low fre-
quency. Note that this is an efficient method 
of obtaining low-note response by resonance, 
and not by merely bypassing the high frequen-

Fig. 1 

cies. In the former case low notes are actually 
amplified; in the latter, they are evident merely 
because the volume of the high notes has been 
reduced below the normal volume of the low 
notes. 
The oscillator's output is inductively trans-

ferred to the remainder of the circuit by coup-
ling between L2 and L3. The detector's grid-
circuit filter, comprising R7 and Clb, serves 

to reduce the hum level. 
Since the electrolytic filter condenser:. are not 

efficient at radio frequencies, two paper-dielec-
tric fixed condensers of 0.5-mf, capacity each, 
C19, C21, are included in the filter circuit as 
R.F. by-passes. 

The electrolytic condensers may le tested 
by noting their leakage current; which at 400 
volts D.C. should be 2.4 ma. for the 10-mf. 
unit and 1 ma. for the 4-mf. unit. The cur-
rent through the reproducer field coil is 80 
ma. 

Three strips of "visiting card" bristol board 
may be dropped through the slits in the dynamic 
reproducer spider, to center the cone. 
The positions of the condenser adjustments 

are shown in Fig. 2; connections which may 
be followed for phonograph operation are shown 
in Fig. 3. 
The rubber friction-roller on the drum dial 

is provided with a means of adjustment, if the 
continued operation wears down the roller. 

If it becomes necessary to open the case of 
the tone-control unit, to make repairs, a pin 
or sharp instrument is to be pushed into the 
small hole on the side of the case. This pushes 
down a spring, releasing the cover. 

Acoustic bowl may be due to hardening of the 
rubber chassis supports; replace these. Also, 
check the position of the chassis; if it does not 
swing freely, but touches the cabinet, a micro-
phonic action may be produced. 

Oscillation in the R.F. or I.F. circuits may 
be due to poor shielding contacts, open by-pass 
condensers, or an ungrounded light line. In 
the latter instance, try connecting the ground 
to both the chassis and the ground lead. 

The R.F. circuits are adjusted first at 
600 kc. and then at 1400 kc. A suitable output 
meter to indicate resonance may be a "current-
squared" thermo-galvanometer, connected to the 
secondary of T2 instead of the voice coil of 
the reproducer; a low-range A . C. voltmeter may 
be connected across the voice coil; o, an 0-5-
scale milliammeter may be connected in series 
with the plate supply to the second detector. 
The I.F. stages may be resonated by tuning 

to the output of an external oscillator connected 
to the control-grid cap of V3, with oscillator 
tube V2 removed and the chassis grounded; 
adjusting for maximum meter deflection. 

It is best to align the IF., R.F., and oscil-
lator in this order; because of the interlocking 
of the controls. 
The 3-gang condenser unit includes split end 

plates which are to be bent for stage alignment, 
only if tests indicate that this procedure is 
necessary. 
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Radio Service Data Sheet 

WESTINGHOUSE "COLUMNAIRE" MODELS WR-8 AND WR-8-R (REMOTE CONTROL) 

Also WR-.5 (RCA Victor 80, G.E. H-31, Graybar 700); WR-6 (RCA Vic. 82, G.E. H-51, Graybar 770); WR-7 
(RCA Vic. 86, G.E. H-71, Graybar SOO); WR-6-R, and WR-7-R remote-control models 

The fundamental circuit of these receivers 
is the WR-5 receiver chassis and power pack 
shown in Data Sheet No. 29. The model WR-6 
is a highboy; its circuit is the same as used 
in the WR-5, except as modified for tone 
control. The Model WR-7 is similar tu the 
Model WR-6, except as modified for an electric 
phonograph. Models WR-6-R and WR-7-R are 
th ei same as the respective WR-6 and WR-7 
chstsses, except as modified for remote control. 
The Model WR-8 uses the same chassis and 
power pack as the Model WR-6, only an 
electric clock and the cabinet distinguishing it 
as the "Columnaire;" the remote- control model 
being coded as the Model WR-8-R. 
The resistance of each individual unit appears 

in Data Sheet No. 29. The values of only the 
resistors, capacities, and chokes follow: 

Resistors RI, 4,000 ohms ( potentiometer): 
R2, 170 ohms; R1, R6, 6,000 ohms; R4, 18,000 
ohms; R.5, RIO, 2.000 ohms; R7, R8, 40,000 
ohms; R9, 500 ohms; RII, 14,300 ohms; R12, 
10,000 ohms; R13, 110,000 ohms; R14, 60,000 
ohms, RIS, 715 ohms; R16, 55 ohms. 

Condensers CI, C2, C3, C4, 18 to 330 mmf.; 
C5, C7, C24, 0.1-mf.; C6, 0.5-mf.; C8, 4.5 
mmf.; C9, C18, 745 mmf.; CIO, CII, C12, 
C13, C14, C15 120 to 220 mmf.; C16, C23, 
1.0 mf.; C17, .0024-mf.; C19, C21, 3 mf.; 
C20, 2 mf.; C22, .05-mf. 
The tone-control units have the following 

values: C, .025-Inf.; R, 40,000 ohms ( potentio-
meter); Ch, 2 henries. 
The phonograph attachment is shown in Fig. 

2. The remote-control attachment is shown in 
Fig. 3. Variations in Fig. 1 are dotted. 
The normal operating voltages of all these 

receivers, with volume control RI at mavimum 
and switch Swl at "distant," are given below: 

Plate voltages, VI, V4, V5, 240; V2, 70: 
V3, 235; V6, 210; V7, V8, 200. Plate CUT 

rents; VI, 4 ma.; V2, 6 ma.; V3, 0.25- ma.; 
V4, 5.5 ma.; V5, 2 ma.; V6, 0.5- ma.; V7, 
V8, 30 ma. Control- grid voltages; VI. V4, 
2.2; V3, 8; VS, 5; V6, 23; V7, V8, 20. Screen-
grid voltages; VI, 90; V3, 80; V4, V5. 85; 

Filament voltage (between 2 and 3 on the ter-
minal strip A), 2.5. l'ower-pack output voltage 
(between 4 and 5 on the same strip), 250. 
The color code of the push-pull AA'. trans-

former is as follows: T1 input. red and yellow; 
red with yellow tracer. Output, yellow ( center-
tap); and green. Transformer T2 input, red 
(center- tap); and blue; output, black. l'ower 
transformer PT, primary, black- with- red - tracer ; 
black-and- red ( 110 volts); black 020 volts). 
Secondary, 2.5 volts, brown; 5 volts, black-
with-green tracer; high voltage, yellow- with- red-
tracer (center- tap), and black- with - blue- tracer. 

ROTARY StLIFIOR SY/OTN 

4 

le ma .1 1». -.+9-1•94 

The contbination model (the Model WR-7) 
has substantially the same receiver and power 
pack chassis as the Model WR-6, except as 
modified for the special rotary switch which 
makes the necessary circuit changes for the 
following operations: personal home recordings; 
radio home recordings; radio reception; phono-
graph operation; ( see Fig. 2.). See page 521, 
March, 1931 issue of RADIO-CRAFT for details 
of phonograph automatic switch. The turn-
table's speed is 78 r.p.m. In normal operation 
the motor develops considerable heat. 

In the microphone-coupling auto- transformer 
(Fig. 2) read 3.2 ohms from 1 to 2; 2 to 3, 150 
ohms; 3 to 4, 4,300 ohms. 

In the remote- control receivers Models 

WR-6-R and WR-7-R, the control motor is 
part of the receiver chassis. Operation of the 
tone control or local- distant switch must be 
done at the receiver; but tuning and volume 
control may be effected at a distance of not 
more than 75 feet. The details of this external 
equipment are shown in Fig. 3. The 60- obis' 
resistors reduce the potential to 23 volts for 
station selection, and 18 volts for volume 
control, ( special); the end thrust of the motor 
at the different speeds causing the proper gears 
to engage. The tapped phase-changing imped-
ance and capacity change the phase- angle of the 
applied current, so that operation of the motor 
in either direction is obtained. The "on- off" 
operation of the set is relay- controlled; a series 
of drums and contactors start the motor in 
the right erection for station selection. In 
normal operation the pilot light dims, until a 
station has been tuned in ( when the volume 
control is to be operated to suit). If trouble 
develops in the drum assembly, the entire unit 
must 'be replaced. 

The "Columnairee Model WR-8 is, except 
for the cabinet, the same as the Model \VR-6; 
while the Model WR-8-R receiver chassis and 
power pack are almost identical with the 
Model WR-6-R. Leads for the sv nchronous 
electric clock are shown and, ( in dots) the 
leads for the remote control attachment. The 
primary of T3 connects to the 110 V. line; 
the secondary output is 23 V. 

Do not use the manual station selector with 
the chassis removed from the cabinet, unless 
the chassis is in a vertical position; otherwise, 
damage will result. Push either the "+" or 
the "-" button; the armature should not rise 
and engage the station- selector gear. Now push 
a. station- selector button; if the armature does 
not rise and engage the station-seleetor gear, 
increase the- tension of the spring. Next, in-
crease the spring's tension until the armature 
just rises when a volume- control button is 
pressed; then decrease the tension until the 
armature just fails to rise when one of these 
buttons is pressed. 

REMOTE CON- • 
TROL SORES 

FiG. 3 Z5 FY CABLES 

COMSOLE IERkt STRIP _ 

TO 2.5v FIL 
OPERRT1146 Sot RELAY 

110 LA.C.. PRLS tl, 10V; SEC,Z3V 

VII g PRAT Li6mT 

' MUSE COMA LISP CONTACTORS) 
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R.C. P.VCTOR CO. 

Model RE - 17 

The Victor Radio with Electrola 
RE-17 is a combination of the 
four-circuit radio equipment in 
the R-15 with the Electrola 
equipment, less home recording, 
of the RE-57. A transfer switch 
controls the change-over from 

radio to record operation. When 
the switch is in the "Electrola" 
position, the power detector be-

Under Side of Motor Board Showing Parts 

Fig. 3—Electrola Terminal Strip 

vo 111.1lYa. MOTOR 

1.0 1011.13 

6110 .Y10 

eLaCr, 
/0 I.0 Voa• OM 

.10 eotv 0.1 Mew. •1101•3•0«..«• 
Porbta uubreroen . 45, 

Radio Chassis Terminal Board, showing 
Additional Connections for Motor 

71 

comes a first stage audio ampli-
fier, transformer coupled, by a 
change in the grid bias of this 
tube when a 600-ohm resistor is 
connected into the grid bias cir-
cuit. The screen grid voltage 
supply to the R.F. tubes is opened 
to prevent the possibility of ob-
taining both radio and record re-
production simultaneously. 

INPUT 
TRANSFORMER 

TO RADIO MASS* 
TERMINAL STRIP 

Under Side of Motor Board ShewinaWiring Between Parts 

2661 

mmintionmuimummir:i 

No. Name of Parts 
1. Motor 60 Cycles) 

Motor 25 Cycles) 
Motor Capacitor (25 Cycles) 
Motor Resistor (25 Cycles) 

2. 600 Ohm Resistor (Green. White, Green) 
3. Radio-Record Control Switch (Complete less knob) 
4. Electrola Volume Control (Complete less knob) 
5. Electric Pickup Arm and Base 
6. Input Transformer 
7. Input Transformer Capacitor) 

Voltmeter Continuity Test of Electrola Parts 
Using 10 volt scale of Weston 547 Test Box and 

454 volt "C" battery. 

Stock No. 
A-9054 
A-9053 
A-241 
A-359 
A-358 
A-425 
A-336 
A-1454 
A-24 
A-257 

TEST 

Electric Pickup 

TERMINALS APPROX. VOLTAGE 
(10 Volt Scale) 

On P. U. 
Connector Block 9.0 Volts 

Record 
Volume Control 

Two End 
Terminals 8.6 Volts 

Input 
Transformer 

1 and 2 
3 and 4 

9.0 Volta 
7.2 Volts 
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MODEL R- 5 

S7 -.!,} ,4-sto ewe 14 1-7 
20. 4=1 1.0/1 1-0 01000011(10 

:}1-26 111110. -50111 tatiO -, 
1-2 .a:0010.1 .. 

100.01COSTIOe ,..2 1111 171-n1 cre 1111 .• 0-10 
i 0011011 11CA-211 1-2 50.000 \ 11 '. 200000. 

(g 1,,,, ., I I II I I a Mr • El I 

§ 

Schematic Circuit Diagram of Model R-5 

SOCKET VOLTAGE READINGS 
110-VOLT LINE 

Thew are readings obtained mini the usual Set 1nalvzers and are not true readings of the voltages at ullich the 
Radioirons operate. 

Radiotron 
No. 

heater to 

Cathode 

Volts 

3.0 

Cathode or 

Filament to 

Control Grid 
Volta 

Cathode or 

Filament to 

Screen Grid 
Volta 

Cathode or 

Filament to 

Plate 
Volta 

Plate 

Current 

M. k. 

Heater 

Volts 

I 3.0 /13 225 1.0 2.2 

2 7.0 7.0 65 100 0.25 2.2 

3 2.0 225 215 30.0 2.2 

e 
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SILVER MARSHALL INC. 
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This late model superheterodyne, a prod-
uct of Silver- Marshall, Inc., Chicago, Ill., 
operates on an intermediate frequency of 
175 kc. The single stage of signal- frequency 
amplification is preceded liy a band-selector. 
The power consumption is only 100 watts, 
and it is so sensitive that an antenna longer 
than 25 feet will seldom be required. 
The load for the power pack is the re-

ceiver chassis; and the pack most never be 
operated without the receiver chassis being 
attached. This is important. 

Following is a list of replacement-part 
values: Condensers ( 1, C2, C3, 407 
mmf.; C3, 750 rnmf.; ( 6, 250 to WM mmt.; 
C7. C8, C9, triple 0.1-mf. bank a 7. C8, 
200 volts rating; C9, 3UU volts); C10, 1.14, 
C16, C20, 0.25-mf.; C11, C17, C31, 0.1-mf.; 
C12, C15, C18, 1.0 nil.; C13. - 001 
C19, 4 mf. electrolytic condenser bank. 

Resistors RI. RS, 25,000 ohms; R2, 500 
ohms; R.1, 750 ohms; ks, 2,000 ohms; ItO, 
300,00J ohms; 1t7, 400 ohms; 128.119, 100 
to 1000 ohms on one strip, win- wound; 
RIO, 375 ohms; Re, 3,000 ohms; R11, 3500 
ohms, It12, 4,000 ohms; R13, RIS, 10,000 
ohms, R14, 20,000 ohms. Resistor! Ilt2, 
li.1, R7, ami 1(10 air wire.wound. Note 
that resistoiN 1(12 mid R 1 a are of 2-watt 
rating; while 1(11 is rated at 3 watts,' 

lite indnctances in this receiver have 
ih fcliowing catalog designation -, 1.1, 1.2, 
"No, 161" coal; 1.3, " Nu. 161.1" coil; 1.4, 
1.3, " No. 162" coil; I.e. Ill. " No. 281" 
choke; 1-7, 1.8, 1.9, '• No. lut" oscillator 
coil; 1.10, " No. 339" choke. The speaker 
field Si' has a resistance of 800 ohms per 
section. The transformers are listed as 
follows: TI, " No. 2722; T2, "No. 271A•" 
or special; PT, " No. 346"; "No. 212"; 
IT2, 114, ••>1.o. 213." 

Average tube-supply values for this re-, 
ceiver are as follows. Filament potentials: 

V2 V3, V4, V5, V6, 2.27 volts; V7, 
V11, 2.4. Screen-grid potentials: V2, 85 

ANT 

LID 

6800 

Cl." C2 

L4-15 INDUCTIVELY 
COUPLED To 1.7-1-8-L9 

? Rs 7 

volts; V3, 80; V4, VS, 110; V6, 162. (; rid 
potentials; V7. 22.5 volts (depending upon 
meter); V8, 42.5. Cathode potentials, VI. 

V3, 37.5 volts; V2, V6, 7; V4, 42.5; \-5, 
45.0. Plate potentials: VI, 82 volts; V2, 
162; V3, 76 (depending upon meter); V4, 
V5, 160; V6. 243: 7, Vtl, 253. Plate 
currents: VI, 11 ma.: V2, ‘.4. VS, VO, 4; 

3, 3. 
Une .800-ohm section of the field coil sup-

plies "C" bias foe the power tube. Switch 
Sw2, the "local-distance" control unit, con-
trols both selectivity and amplification at 
the same time. the power tube is impe-
dance-Coupled, and the other transform,-
coupled, to the detector tulle. The midis. 
toned power (lupin of this combination is 
iated at 4 watts. 

It may lie found desirable is arrange a 
line filter, C011 ,à%tillg of two 1-mf. con-
densers in series; the center tap being 
grounded, and the two ends being connected 
across the light line, at the receiver. In 
some localities. it may be necessary to use 
a shielded lead.in, the antenna length bring 
increased to compensate for the pass 
effect of the shield. 
When placing the tubes in the socket.. 

note that the little metal disc should be 
placed on top of the '24 tube shield located 
third from the left, with the grid wire 
passing through the slot. 

Perhaps the most important comment, in 
connection with this receiver, is the sug-
gestion that extreme care and attention be 
given to the selection of tubes of satisfac-
tory characteristics for the different posi-
tions is, the set. 
The first detector ( V3) may be selected 

by tuning in a weak station, and tapping 
the tube in the second-detector C.  socket; 
least noise being the desired quality. When 
a non-microphone tube is located, it is to 
be taken out uf socket V6 and put in socket 

3. The title for regular use as V6 may 
Inc selected by tur ling the volume contiol 

for medium volume (on a local station) and 
selecting the tube which gives best tone 
quality. 
A noisy volume control may often be 

repaired by simply turning the control knob 
rapidly to remove oxidization. 

If an exceptional hum develops. check fur 
detective ;mum or rectifier tubes. The 
power tubes, and each plate of the rectifier 
tube, should read within 5`-c of each other. 
Also, hum may be due tu the pilot light 
VIO becoming grounded. 

(*earning that good toles have been se• 
lected, a microphonic howl may be due tu 
•non-remov al ot shipping blocks, or to the 
receiver chassis not being entirely. supported 
by' the rohber cushions. 
Many radio sers Ise station, have a work-

bench with u nu it lull. 'Ile mama actor 
ers of this set pont unit that it should le 
aligned only on a tall,' yith a wooden top. 

If the set lacks sensititity and selectivity, 
even though all tubes check leilect, it is 
probable that the circuits should Inc aligned. 
start with the 1.F. circuit, then check up 
the ICU. and oscillator ritruits. 

.1.1te 1.1 transtornier trimmer, are at-
ces.ible through the top, uf Melt shield 
catis, adr..1`.n Meld for 1:5 kc firimency Inc 
tog made with an Mgt Illte'd se' ewill sri 

Before proceeding with this alignment 
process, it will be necessary to provide a 
temporary pointer, un the dial scale, against 
whicl alignment may le made ( the chassis 
tieing out of its cabinet). .Nrrange the 
pointer so that ( with the s-tscrew ston oil 
the drive shaft released and the , ii ,,, 1,1u 
condenser against its own stop in the mini-
mum position) the temporary' pollitur V. Ill 
line lilt exactly with the line marked -stop" 
on the dial. The dial should then be rotated 
until the 1400.kc, maikang is directly uppo 
site the temporary dial pointer. Ilutli id 
these operations must be pertormed accu-
rately. 

'Ile RT. circuits are tu be balanced a 

1400 he. and the oscillator at tail ke. T., 
I alance the oscillator, it is siece•sary to 
locate at-cur:del> the point at which 600 
he, is passed by the RI'. amplifier 

do this, the wiie connecting t ti (on 
the centrally located micarta strip) to 5, 4. 
is disconnected from C4. 'the free end ot 
this y ire now should le et .... ll cried to a 
separate .130- or 300 nimf. condenser; the 

other sole being grounded to the chassis. 
The test oscillator should now be re,oliii•ted 
to 600 kc., and the receiver dial turned to 
that leading as well. The external con 
denser, which has I wen added to the °sot 

is litiW routed until the signal is 
heard; and the input to the reCtl, r, r-I ni 
the oscillator is adjusted to site u ilium 
eta s aloe vas the ,wpm meter connected to 
the mitiait .. f the irceiver. The dial of 
the receiver should num he rotated. tattling 
the gang condeoser, until the reod 'I' 
the output flirter is a mostmum. Flom this 
i.onit on. Isnli the setting ut the rev',"Tr 
ilial and the adjustment uf the J.uiur trim• 
rumg t undensei • on the gang condenser 
•Ituuld ,11.1111 undi•turleed, 

the ',denial “oulenser should now be 
rel...,, 711; and the wile between the used-
laud • ection .1 the gang ron.lenser and the 
second uscillottir trimmer should le replaced 
and solileird. No., V. Ith a I•akt.!Ilf sumey 

ailtit,t this oscillator brun ht riitotnit 
trimmer, lis 'mans ot the aditz•ting -'et 
in the back of the nocarta niounting strip, 
until the output metei reads niasimum. This 
completes the alignment pracedure on the 
receiver It, atirt the chassis is replaced 
in the cabinet, the dial due* slut read ex-
actly true, at may be shifted slightly on 
the shaft. 

.t new curd may le installed un the drum 
dial without removing the dial holm the set; 
a 21 1/2•in, length of ' SNI .1913 - Heat 
t. Sot is requin et. li the drum 11.11 turn , 
vti lily, the gang Cora taniser lug may 
too tight. 
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SILVER MARSHALL.INC. 
i• 

wownt 

• 

(‘) 

..115v 

(,J 

Schematic wiring diagram 

of new S-M 712 Tuner 

(..)••••T • Mee 
LOCA.. - COS« 

t. 

1: 

I" 

Sch•m•tie Ciecuit of 722 Band 
Selector Seven 

C), 

ca 

Schematic Winos Oisamen 724 AC Receiver 

REPLACEMENT PARTS LIST FOR 724AC 

; 

I 

Cl, 

C4, C5 1—S-1111 6362 Oectlkatur Trimmer Assembly 

C 7. Cl. C9, C10, C16 5—Polyinet . 25 Cond. 
Cased 

C13 1—Potter 1 mid. Cool 
C6 1—Potter 3013 Tr.ple . 1 

mid. C. 
CI4 1—Elkton * 7044 (, ,r Potter 

$ 62UB) Condenser 
bank (4-4 isfd 

1--S- ad 6371 Oscillator- Detector Coil Assembly 
(Includei) L2 1-162 r t. Coil 

L.3 1-163 Oec. Coil 
R4 — Cetter 12 1.1400 ohm Res. 
R I 1— Vestry : 000 ohm Res 

1—BaSeli e etno 
Hardware 

C2, C3 1—S- ha 6369 Ccodeneer ai Dial 
(S11132% ta SURI 1) 

Assembly 

,110er 
M0 61210 

= 
f 

6 
- -••••;• 

1111. Ad s 

laa) 

• 

tatroall• 
Pua 

RI2 I—Carbon 600 Ohm 2-watt Reastor 
ill I—Carbon 2360 Ohm 4-watt Resistor 
RIO I —Carbon 3750 Ohm 3-watt Resister 
R7 1—Cerban 900 Ohm 3-watt Resister 
R17 1--Carboo 150,000 Ohm Grid bu Reeilltœ 
R14 1—Durham 25,000 Ohm 1-watt mist« 
R9 1—Durham 20,000 Ohm 1-watt Resistor 
R13 1—Durbarn 2,000 ohm I-watt Rasistor 
RIS 1—Durham 300,000 ohm 1-weitit Resistor 
R16 1—Durham 10,000 Ohm I-watt Resiotar 
R la 1—Durham 3500 oboes 2-watt Resieter 
RI 1—Yaxley 1000 Ohm Resistor 
RI 1—Yesdey 3000 Ohm Variable Resistor with 

Mined Shaft 
RS. R6 1—Yesiey 1100 Olsen Tapped Roliertor 

J 1—Yarley * 704A 5-proas Jack 
SW I I—H is H it 5174 Rotary 'witch with Milled Matt 
SW2 1—H & H * 5192 081.0« Toggle Serietti Lana 

Mask 
CIS 1—Polymet .001 PMed Condenser 

C 1 1, C12 2-8wrague . 1 tad: Censer 

•   1.—..i.d=es-eimenceencz=-
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ri SILVER-MARSHALL INC. 

AN, cp, e s2) 

DIsTier-oPv4 
LOU', CLOUD 

714 
SUPER-

714 PARTS LIST FOR REPLACEMENT 
1--S-M 714 Chassis assembly.  $43.45 
(Includes) 1--Chassis complete with 

shields @ 10.50 
Tl 1--212-41 Transformer @ 5.50 
T2 1--213-42 Transformer @ 5.50 
T3 1--213-43 Transformer @ 5.50 

C8, C9 2--Potter dual . 1 mfd 
cond. @ $1.10 ea. 

C12, C13 2--Polymet . 25 mfd. cond 
@ $1.00 ea. 

Cil 1--Potter . 1 mfd. cond. @ 1.25 
Si. S2. 
S3, S4 4— CR 224 Sockets @ . 50 ea. 
S5, S6 2— CR 227 Sockets e) . 50 ea 

Li 1--SM 167 antenna coil @ 2.00 
L2, L3, L4 3--SM 166 r.f. Coils 

@ 2.00 ea. 
Cl, C2, C3, 

C4, C5, l--8M 6384 Condenser and Dial 
Assembly  19.00 

(Includes SM 316 condenser and SM811 dial) 
C6, C7 1--S-M 6350 Oscillator Trim-

mer Assembly  3.50 
R1, R3 1--S-M 6408 Volume Control 

Resistor Assembly for 
714 ( 1--RU400, 1--1000 
ohm)   1.25 

L5 1--S-M 163 Oscillator Coil  1.75 
L8, L9 2--S-M 281U Choke Coils @ . 75 1.50 

3--S-M 637 Tube Shields @ . 40 1.20 
1--S-M 814 Escutcheon  . 50 
1--S-M 819 Knob  .30 
2--S-M 820 knoos @ 30  .60 
1--S-M 818 Hookup Wire  .50 

L6, L7 2--S-M 30X Couplers @ . 60 1.20 
R8, R9 1--Yaxley 1100 ohm. Resistor 

Tapped at 100 ohms  . 65 
R4 1--Yaxley 1000 ohm Resistor  .50 
P 1--Yaxley 3000 ohm Variable 

Resistor  1.50 

LOCAL CLOSLD 
OISTA.CE • 042AI , coery.,.6 

fr AANGEO 

C4 CS 

d. . 

1, C34 

VI C 

• 40 

VS 

• • 
• 160V. -15 

NOTE COO- 1.5 INDUCTIVELY COUPLED TO 

COIL 1.7 

R2 1--Durham 20,000 ohm 1-watt 
Resistor  

R5 1--Durham 10,000 ohm 1-watt 
Resistor  

R6 1--Durham 60,000 ohm 1-watt 
Resistor  

R12 1--Durham 300,000 ohm 1-watt 
Resistor  

R10 1--Carbon 3750 ohm 3-watt 
Resistor  

Rh l 1--Carbon 2360 ohm 5-watt 
Resistor  

C10 C14 2--Sprague . 1 mfd Condensers 
@ . 90  

C16 1--Polymet . 002 Fixed 
Condense , 

C15 1--Potter . 1 mfd. Condenser  
R7 1--Carter RU 400 ohm Resistor 

1-- H & H 5174 On-Off Switch. 
SW 1--H & H 5192 On-Off Toggle 

Switch, Long Shank  
7--Binding Posts @ 15  
1--Set of Hardware  

V4 

10--3898 
36--5701 
29--4113 
41--4980 
2--5697 
2--4110 
2-4976 
1--3034 
7--Feet 
1--5716 
3--5713 
2--4994 
2--4989 
5--5705 
5--5706 
2--5031 
2--5049 

v5 

HARDWARE 
L60 Lugs 
#6 Shakeproof Washers 
6/32 x Hex Nuts 
6/32 x RH CP MS 
#4 Shakeproof Washers 
2/56 Hex Nuis 
2/56 x ¡ RH OX MS 
714-304 Coil Mtg. Bracket 
#14 Yellow Wire 
e Hex Brass Stud 
t" Fibre Washers 
6/32" x le RH CF MS 
6/32" x 1" RH CF MS 
Ext. BP Washers 
Plain BP Washers 
6/32" x le RH CF MS 
11/16" x -1" Spacer 

CI 

\ 
SWAIM AO COMŒCTIP 5 
• TO SCAR Or SOCK(' 11 

I:I 
5 TZ co, i 1.2 

Ic 1 E.t..7. 07 -1 11 g 

s  
  ,0,..!_.. I  

I1. 
7'hr new "37, 3R and 39" Silver-larsIzall super circuit, for midget ruasses. Resistances (ohms): 12 
RI, 750; R3. 200; R5, R6, R7, 10,000; R8, 400; R9, R11, 100; RIO, 1,000: R12, 4,000; : i t t 
R13, 10.0(10; R1.1, 500,0110. C,zparitirs ( mmf.): Cl, C2. C3, 425 max.; C4, 250-600: C5, 750: 

Fi (inf.) C6, £ 7, CII, C13, 0.1; C8, C12, C14, 1.0; C9; .001; CIO, C15, 0.25; C16, C17, 8 
I I 

ra (electrolytic). R2 and k4 ore 25,500-ohm resistors of one-watt rating. ti 

re    laiiiatiMaiLlii:ii=m2iiiiiiiiniiiiiiiliiitillatin . iiiiiiiiiiMirliiartnia=iraiiiiraliihatièguliriailiiiraiiiiiiiiiiiiiiitiMiinirilll Wild ...àrnte4o,::......4....21.•:::1; 
= 
Lit.t-vit-rs  ,,t,i  

OUT-
PUT 

.75 

.75 

.75 

.50 

.75 

1.10 

1.80 

.75 
1.25 
.20 
.85 

1.00 
1.05 
1.20 
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41,90-1791 CCN NINM' CONO 
OR7109- FOR MUM, CONS 

tv•  

sly 
ANN 

AC COAID Jéée 

POWER 

»merit. 

sat 
NeN0 1A 

TRANFORNER 7904 

CABLE 5596 

—71415 VIEW LOOKING 
AT INSIDE Cf PL'JG 

RON 664 'emu rao , MCC« CONO RON 
0A rem 

C> 

SLACK 

Ftl.LOW 

*LACK 

»to 

SLACK 

KNA 

OR 7800 

e.  
0 0 

o 
0 0  
O  

rely r, v54/41 CAS( 

70,3/N 54Pli CABE 

-,- NOTE - A- ,OLUNE C0470 $L B - voL,J,KE co.vrA0L-C-swircH 

ARE ONE UN T 17777 vOLuNE COA7R04 CON 700LLLO S Y OAL NNOS 

— STERLING MIDGET — 

MODEL "B" 

2 MCC% 3457 

wime 

MAROON 

109 79 0 ..7004 

MVO 

5E5 66 

17)6 

7.04" 

7816 IN 541.1f CAW 

VIEW LOOKING AT 

SOCKET FROM 

ORTSJOE or cm5710 

voice BA  

5637 

A Pole • 0 , a0 ' WO 
5 . ••••11..... • • 
C 4.•-•-o • • • 

lb-

tire 
  16.1  1INt  



• 

OFFICIAL RADIO SERVICE MANUAL 268G 
gimmummuratmurminimmunrommozonumnimlimumuncrnennimmiinnimminmammummunnaumumminmnimumunituumecnnumnumounummiumnimmunsme 

Ei 

Er▪ : 

V 

SA 

LA 

LONC 
ANT r _ 

SHORT 
ANT 

GND L 

1 

SILVER-MARSHALL, INC. 

- 

124 \ 122 

0.00035 
PAFCA 

000035 
MID 

0.02 
MID 

60000 
OHMS 

IAEPRESENTS CAPACITY 
IDI SWITCH AND LEADS 

;77  LOCAL- DISTANCE SWITCH 

274 
(ORIG. 

- • 7  .400. . 
-24 123 \ OHMS _2 

01 MID 
EACH 

SILVER MODEL 30-B 

•—m ic) F' 
g 

`; 

201 6• 

-1- Tr: 

01 MID. 
EACH 

Tr 

0.00015 
MFD 0.006 

PHONO 274 MID 
JACK RID 

-24 00 NA , 

10000 10000 
  OHMS OHMS 
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TO XX g.0 339 537u TRANS 
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SA E 

E SONORA PHONOGRAPH CO., INC. .5.. É: = 
:7, = 

i, 
t SONORA MODEL E -A.C, re.. 1 
E à 
Fi 
El 
E 

E 

LONG.00015• 7500 ON/45 $00,0e0•45 C. REPRODUCER 

m Fei SNORT '26 '26 .00025- 3 me,65 '27 26 -,.. T2  

,feleir.-1___Ts' \\ It+2,I,2015 1 

E ANT. 

MF. V1 il .00025. , 

Er. e I ME 
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Fi 
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1.14F 55C/ 
°HMS 
\  " 

1.5V  

The circuit of the Sonora Model 
E-AC is the conventional one used in 
conversion jobs on 1927 circuits; a 
neutralizing circuit of tfhe modified 
Rice type is used. 
The neutralizing condensers are 

mounted on their respective R.F. 
sockets, while a detector alignment 
condenser is found on the first A.F. 
tube socket. 
A trombone-shaped copper shield 

slides over the antenna coil, which is 
a 160-turn unit, shunted by a .00023-
mf. condenser. It is essential that per-
fect 1-mf. condensers be used in the 

o 
2. V 5.V +50 +105 +225 1 10V. 

A C 

2000 
OHMS 

(t 61A5) 

1•5V (i 1.5 WINO-

/ INGS IN 
PARALLEL) 

I.5V 

.-unne ..-tion to each leg of the 1.5- volt 
Note that the pilot light 

must be insulated from the chassis. 
The power for this receiver is ob-

tained from a special pack, either 
Majestic or Acme, shown at the right. 
A Jones 13-wire plug-in cable con, 
nects the two units. Because of the 
resistance of the neutralizing windings 
in the R.F. filament leads the pack is 
made to provide a 2.4- volt potential at 
its terminals; this voltage is lowered to 
1.5 at the R.F. tube socket by the drop 
across these windings. Nichrome-wire 
leads take care of this drop in the '26-
type A.F. stage. 

MODEL - A - 36 
AVERAGE VACUUM TUBE AND LENE VOLTAGES 

FOR SONORA INSTRUMENTS 
Model. A-20; A-36: A-44, A-46 

Line Voltages 125 120 115 110 105 

Primary Voltages across /tantrum., 87 84 62 50 77 

Filament Voltage 16.0 15.6 15.2 14.8 14.4 

Rader Amplifier MN V0100 125 122 III 115 112 

Plate Cunent rnA. 5.4 5.2 5.0 4.9 4.7 Tubes TIM 8A-1 
Grid BUS Voltage 4-6 46 46 4-6 4-6 

pecy. JulI Filament Voltage 2.4 2.3 2.2 2.1 2.0 

Plate Voltage 22 21 20 16.5 19 Type OE-1 
/darned Voltage 24 2.3 2.2 2.1 2.0 

Fkst Audio Mete Voltage II5 112 110 107 1M 

AIR04iher Tube Plate Current mA. 6.0 5.8 5.6 5.3 5.) 
Type DE -1 

Grid eNS Voltage 6.5 6.2 5.9 5.6 5.3 

Fitment  Voltage 1.9 1.1 1.5 7.3 7.0 

Push-Purl Audio nip m ap 435 420 405 390 310 

"Or* Tubes Plate Current re 47 t5 43. 41 39 
Type 30-2 

Grid Bias Voltage 87 84 _ 80 /7 73 

Brown 

Brown-red 

Pilot 
Lamp 

15IV 110v 

POWER-UNIT 

3 We,. 

2 mtd. 1 add. e 

okras 

Black-
" 

Black 

Efrown.gret 

Yellow-black-

Yellow--

Red-black' 

Brown-yellow 

Black - - - - 

Red-bleck--

Green - - 

Maroon-black 

Maroon --

Black-blue 

Yelloar-black-„, 

'Green 

TUNER 

2.5V 

 O 

5 volt Le 

Yedlowblack Yellow 

AUDIO UNIT 

Blue-black 

Brown 'Brown-black -Maroon-black 

Black-yellow 

Red-black 

II
II

II
II

II
IM

II
II

RI
IM

MI
II

M 

JEatimernammun:r.numnininincelmutaimemmiumininialumzumminimmumemagassaammumanulunimmlimalaminmanalaammosammammlinimmumumm 



• • • 
ir 

••••••1811.1.1...7•21•=lk 
rrn..”12, air,san mien m.o. 

GRO ANT 

00 
66746 66745 

6,888 -60 ,  
62,15 25 , 
62498 -220 r -   

38;71 ; 
.00d( 

38447 

66739 

66756-60,  
6684o - 25,  
66852 -220v 

6662106. 

66000 GANG' CONDENSER 
/— 

6604, 
IIFD 

200 

66052 

66017 
.25 Pro 
200 v 

SEE NOT 

For P grog, • Yodels 
D6Ire.'or Grid eicg ait i 

'red 1111 above. Ne Ir f. 
fr., en! J ee •• I XIItr r 
Radio Frequency Triinx. 
former. 

Ji 

66000 FOR 1 ( AN0190)/900ELS 

6110.2:p 

66758 -60,-
66842 -25 ,-

FOR 60 ,-
66755 66 755 
275011 275011 

,,,on 22201.1 
668/0 6681i 

ra4 SS'. 

AVERAGE VOLTAGE READINGS FOR MODEL R-100A 

Line Voltage 115 Volume Control Full On 

Posit ion of 
Tube in Set Type of Tube 

--

66023-6 00011 

YELLOW 
PINK  

66325- 381)00 n 
66324 20.00011 

ORANGE 

66376-650004 
66034-40,0094 

GREEN 

Filament 
Voltage 

Effect ive 
Plate Voltage Plate to 

(Plate to Ground 
Cathode) 

Sereen-Grid Bias 
\ oltage Voltage 

1 R. F. '24 j 2.16 160 165 79 1 7 

- 2 R. F. '24 2 18 160 165 79 I 1.7 

3 R. F. - '24 2.2 160 165 79 1 7 

Det. '27 2.18 175 170 23 

1 A. F. '27 2 18 125 130 9 
_ 

- 2 A. F. '45 2 25 250 300 50 

2 A. F. '45 2.25 2511 300 - 50 

Rect ifier '80 4.7 

66020 
66209 into 

66719 

GREEN 
4003032 
66024 25 mi., 

66 706 

40011 85011 

6 Ort 

503 

FOR 25 CYCLE SETS 

CONNECT RESISTOR .66583 
TO POINT NARKED 8r ARROw 
NEAR F/LTtR CELL INSTEAD 
OP AS SI/OWN ABOVE 
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Standard "B" Power Unit, Part No. 3095, 50-60 Cycle 
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Standard "B" Power Unit, Part No. 4095, 50-60 Cycle 
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Super "B" Power Unite, Part Nos. 3310 and 4310, 25-40 and 50-60 Cycle 
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TO SET 

Standard "A' Power Unit, Part No. 3280, 6 Volt, 50-60 Cycle ( Without Relay) 

OONNEOT1ON• 
TO PET 

Standard "A" Power Unit, Part No. 3262, 6 Volt, 50-60 Cycle (with Relay) 

Super IA." Power ends, Part Nos. 3290 and 3390, 4 and b Volt, 50-60 Cycle 

Super "A"-4 volt is schematically the same as the Super "A"-6 volt, except for increased resistance 
in the charge circuit and a battery using 2 cells instead of 4 cells. 
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Fixed Condensers 
22-81 Single .01 mf Condenser ( Tone Control Cond.). 
22-82 Single .001 " "  (Detector Plate)  
22-91 Single .03 " n  (Audio Coupling)  
22-92 Single .5 " n  (Det. Cathode Bypass 
22-99 Dual .1 " n  (2nd RF & Det.Bypess) 
S-392 Antennc Series Condenser 

Resistors 
63-113 250M Ohm Resistor (Red,Green End,Yellow Dot)... 
63-121 100M " "  (Pink)  
63-131 40C " "   Yellow,Bleck End, Brown Dot) 
63-136 50M " n   Green, Black End, Orange Dot) 
63-143 4M " n   Yellow, Black End, Red Dot) 
63-145 800 " "  (Grey, Black End, Brown Dot) 

2000 " n 63-146  (Red, Black End, Red Dot) 
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22-71 1. mf Condenser  
22-72 8. II 

22-73 16. 
Note: 16 mf Condenser can be identified 
63-114 10 Ohm Center 
63-124 10,450 " Voltage Divider 
57-226 Bias Plate  
57-242 Bias Socket & Guide Plate  
78..32 Four Prong Socket for Rectifier.  
95-79 Power Transformer. (60 Cycle) 
95-93 Power Transformer ( 25 Cycle) 
136-2 2 Amp Fuse 
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SPLITDORF ELECTRIC MFG.CO. 
"INHERENTLY ELECTRIC" MODEL 

Cl— Four-gang variable, . 00035 
mf. per section. 

R1, R2, R3-600-ohm grid resis-

tors. 
C3, R5-- .00025 mf. and 2 meg-

ohms. 

C2-0.5 mf. 
C8, C10-1.0 mf. 
C9--2.0 mf. 
R8--13,200 ohms. 

C6--4.0 mf. 
C7--6.0 mf. 

C4— .0001 mf. 
C5— .00025 mf. 
C11-1.0 mf. 
R4-500,000 ohms. 
T3—Power transformer. 
R6, R7-30 ohms. 
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Radio Service Data Sheet 

CLARION "SERIES 90" SUPERHETERODYNES 

(MODELS AC-90, AC-91, AC-91A, 25-90, AND 25-91) 

The latest Clarion receiver, manufactured by 
the Transformer Corp. of America. Chicago, III., 
incorporates the newest advances in set design. 
Among the features with which the Service Man 
must familiarize himself are the following: a 
superheterodyne circuit with variable-mu tubes; 
a screen-grid first detector; a power screen- grid 
second detector; a pentode power stage; together 
with tone control, tuned hum filter, and auto-
matic volume control; as the circuit illustrates. 
Models "AC-90" and "AC-91" operate on 

110 volts 60 cycles; and the "25-90" and "25-
91," on 25 cycles. Model "90" is mantel-
type; Model "91," a console, and Model "91-A," 
a phonograph combination. 

The volume control, in its extreme left posi-
tion, operates a phonograph switch, in the Model 
"90A" receiver; the phonograph pick-up c‘rcuit 
being shown dotted in the diagram; and the 
switch at X. The pick-up impedance should 
be between 2000 and 5000 ohms, and the vol-
ume controlled at the unit. 

All available constants are as follows: con-
densere CI, C2, C3, tuning units; CIA, C2A, 
C3A, shunt trimmers; C5, C21, .0008-mt.; C6, 
C7, C8, C9, I.F. circuit trimmers; CIO, C15, 
C16, C18, C20, C22, C23, .05-mf.; C11, 0.25-mf.; 
C12, 1.0-mf.; C14, C24, C27, C28, 0.1-mf.; 
C17, .00005-mf.; C19, 0.35-mf.; C25, C26, 8 
mf. (electrolytic). 

Resistors RI, R3, R6, 1,000 ohms; R2, 230 
ohms; R4, 2,000 ohms; R5, R9, 100,000 ohms; 
R7, 40,000 ohms; R8, Y,-meg.; RIO, 1.0-meg.; 
R11, 12,000 ohms; R12, 3,800 ohms; R13, 4,300 
ohms; R14, 1,800 ohms; R15, 1,300 Ghms; R16, 
435 ohms; R17, 400 ohms; R18, 65,000 ohms; 
R19, 20,000 ohms; R20, 210 ohms. 

Operating voltages (with volume conttol in 
position "full" and line potential 115 volts) 
are as follows: Filaments VI, V2, V3, V4, V5, 
V6, V7, 2.2 volts; V8, 4.6 volts. I'late Po-
tentials, V1, 160 volts; V2, 168 volts, V3, 
125 volts; V4, 163 volts; V5, 178 volts; V6, 
25 volts; V7, 260 volts; V8, 350 volts. Control-
grid potentials, VI, 0.9- volt; V2, 7.6 volts; 
V3, none; V4, 0.6- volt; V5, 6.8 volts; V6, 
4.6 volts; V7, 16.5 volts. Cathode potentials, 
VI, V4, 2 volts; V2, 4.9 was; V3, none; 
V5, 9 volts; V6, 4.5 volts. Plate currents 
(normal), VI, 2.8 ma.; V2, V4, 2. ma.; V3, 
9.5 ma.; V5, 0.25-ma.; V6, none; V7, 36 
ma.; V8, 72 ma. Screen- grid potential:, V1, 
V2, V4, 77 volts; V5, 90 volts. V6, 40 volts; 
V7, 260 volts. 

Removal of the tube shields will cause cir-
cuit instability. Use of the variable-mu tube 
eliminates the hissing sound usually associated 
with high- gain superheterodynes. The manufac-
turer's (T.C.A.) code for the tubes is as fol-
lows: VI, V2, V4, CL- 51; V3, CL- 27; V5, 
V6, CL-24; V7, CL-PZ or CL- 47; V8, CL- 80. 
The above readings on the pentode were taken 

L C1 

1.81 
.51 

r---t 

1U OCT 
'St 

Chat-is of Series "90" Clarion: compare 
this illustration with the coded layout at the 

lower right. 

in the following manner: the plate potential is 
read between plate and filament prongs, on the 
250-vol: scale. The control- grid is checked 
between the black common lead (on the repro-
ducer's voice coil) and ground. The space-
charge-grid is tested between this prong and 
filament. Connections to the UY base of the 
'PZ resemble those a '27-except that the 
cathode prong becomes the space- charge- grid 
lead. An adapter which exposes these five con-
nections will 'e of Assistance to Service Men 
not yet provided with modern analyzers designed 
to test pentodes. 

Lack of sensitivity may be due to an open 
circuit, a high resistance, or a short circuit; 
seldom to trimmers out of adjustment. Ex-
ceptional care is taken to align these circuits 
accurately; after which they will retain their 
adjustment in nearly all instances. 

Poor selectivity is seldom due to mis-align-
ment of the tuned circuits; but, more often, 
to a high-res:stance joint in an R. F. circuit. 
An ohmic test may not indicate the faulty con-
nection; but the application of a soldering iron 
to suspected joints may clear the trouble. 

To align the I.F. circuits, (if the procedure 
is imperative), use a bakelite screwdriver to 
adjust C6, C7, C8, C9 for maximum output 
meter reading; with a 175-kc. (exact) oscil-
lator output wired t3 the cap of V2, all tubes 
in their respective sockets; and all cap leads 
connected. 
The R.F. circuits are to be aligned at 1400 

kc. and 600 kc. 
The oscillator low- frequency "padding" trim-

mer C4 is next adjusted, with the R.F. oscil-
lator (connected to the antenna and ground 
posts) operating at exactly 600 kc.; at the 
same time, the receiver's dial is to be swung 
back and forth over the 600-kc. setting-ad-
justing for maximum output. Repeat the op-

OX.. L4 1U I F. LS R FC 
'27 e‘ 7 iS1 5 C (: IA 

eration at 1400 kc.; except that C3 (the high-
f requency tuning condenser) remains fixed, 
only C3A being adjusted, if necessary. Check 
also CIA and C2A. 

High- percentage modulation at the transmit-
ter will result in increased signal strength at 
the receiver, as compared to other stations for 
which the automatic volume control has been 
adjusted. 

Poor tone quality may be due to off-resonance 
tuning by the listener. Check by using a short-
wire antenna, with volume control fuil on; the 
automatic volume control circuit will then cease 
to level the signal strength, and a timing peak 
can be obtained. A poor '24 second-detector 
may mar the tonal reproduction; check also V6. 
A "fluttering" signal may be due to a poor 
ground. 
A 100-watt lamp should light brilliantly when 

connected between ground and one side of the 
light- line. A dim light indicates a poor ground 
connection; and no light, an ungrounded light-
line. If the power company corrects the latter 
condition, hum, fluttering, circuit oscillation, and 
back-ground noise may be eliminated. 

Although the intermediate frequency of 175 
kc. has been selected by most manufacturers as 
the most satisfactory it is to be noted that a 
weak fourth harmonic, 700 kc., may heterodyne 
a broadcast station carrier and cause a whistle. 
Another cause of circuit oscillation is high line 
voltage; look also for open by-pass condensers. 

Note that one side of the filament secondary 
which supplies VI, V2 and V4 connects also 
to other parts of the circuit, including the cath-
odes of V1 and V4, and the plate ot the oscil-
lator V3; and that, with respect to ground, this 
lead has a positive voltage of 95. 

OFF- ON TUNING VOLUME 
AND TONE 

e se 

ELECTROLYTICS C3 A 

O0 V7 CAP ‘e---V 

POWER 
LEADS 

WIF, MONO. ON UM 
REPRODUCER. 

c.o.'s Le. 

Top view of a Clarion superheterodyne chas-
sis showing the positions of the trimmer 
condensers. The phonograph connection ap-
pears only on the "Model 90-A" chassis. 

P7 es '47 TONE CONTROL 
col PEIRODE sit 

CHI 

C7 

CG 

C9 

8 

Schematic circuit of the highly-developed midget and console Clarion "Series 90" superheterodyne receivers; these utilise both variable-mu and 
pentode tubes, with automatic volume control. ( Vote: in the manufacturer's "breakdown analysis" illustration of this receiver, condensers C24 

and C25 return to the juncture of RIO and R20, instead of to the chassis.) 
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AMERICAN TRANSFORMER CO. 
1: CONCERT-HALL AMPLIFIER •fflTYPE 25A 

c r_? 
7 26 

INPUT 

0-tOM A 
DC 

R2 

71 -,sv 
AL 8. C- AL 

-26 

Eit • 

OUTPUT 

Panel A- -Two-stage input audio-frequency amplifier. First stage: 
one 227-type tube. Second stage: two 226-type tubes. 

14 

0-100MA 
DC 

-SO 

Panel PA—Power output stage. This unit includes input and 
output transformers and a self-contained power supply for 
two 250-type tubes which are connected in push-pull. Two 
281-type tubes are used as rectifiers. 

DE T 
DE XXI 
111 STASE 

I P.-

- + I I Î el - + + 
A B. ET. rsi C - A 13.901I C- A ts-MAX 

FIG.7 STANDARD AUDIO CIRCUIT OPERATED WITH ".A. BATTERY. 

TI 

LA L3 

B•2 A.F 

B.I A i 

B•R F 

B•DET 

C- RI 
C-DET 

C- •  

2 SVAC2414P 

2SVAC 7 

IS VAC 

73 

Panel P—Power-supply unit. Provides all dc. plate voltages and 
a.c. filament currents required for operation of panel A, also 
for radio tuner if equipped with 242-volt a.c. tubes. Type 
280 rectifier tube used. 

The standard Type 25A ampliher comprises three panel 
sections, employs three stages of power audio-frequency 
amplification, and may be operated directly from the 
standard 115-volt, 60-cycle power line. The first stage 
uses a single 227-type tube, the second stage employs 
two 226-type tubes in a push-pull circuit, and in the out-
put stage two 250-type tubes are connected in push-

pull. The undistorted output of the last stage is 12.6 
watts, and, in cases where greater power is required, 
twice this value may be obtained by connecting two out-
put panels in parallel. 
Two power-supply circuits are utilized to provide plate 

and filament voltages for the various tubes of the ampli-
fier; the output stage is equipped with an individual 
power circuit and the first two stages are supplied with 
power from another power panel, which also furnishes 
plate current for the radio tuner and filament current for 
2.5-volt, heater-type tubes. 

APPROVED AMERTRAN AUDIO CIRCUITS 

FIRST DE LUXE POWER 
AUDIO VC STAGE 

G4 

SPEAKER 

El% 

e. 

RI 

DE T. DE LUXE 

-27 ILI STAGE 

e 

I t! AF DE LUXE POWER 
•z7 2tPSTAGE TUBE. 

FILAMENT 

BIAS 

G4 

SPEAKER 

2.5VAC 80 0E1. 2 5 V A C. AUDIO 'WI= B • MAX 

FiG.9 STANDARD AUDIO CIRCUIT USING -27A.C.TUBES  
FOR DETECTOR AND AUDIO, BOTH SELF BIASED.  

a 

F10.8.  
W.E AS FIG./.  

gXCEPT OUTPUT ARRANGED 
FOR DYNAMIC SPEAKER  

CS DE LUXE. 

FIG.10. 
PARALLEL FEED  

ANY AL/DIOS/AU  

C.-Notoindurtive by-pente condemns% 2-mfd. 
Cs-- Neu-inductive by-pere ronstrose.. I- or 2-mfd. 
(s-N.su-indurti se by pass oundenaer. 0.0005- to 0.501-rofd. 
Ct - Non-induntsve Illish-voltage) cc-widens,. 4-rofd_ 
Ci - Non-inductive 0.25-mid. 
K -. Cathode or -A. 
Li -Amer-Choke (output ,. type tot. 

imerChoke. type 3482. 
Lo-AmerChoke. type 3182 or 988 
R•-50.000-ohns ...tor. Unworn. or Ward Leonard 

Re- I0.000- to 15.000-ohm adjustable potsouometer for Namur detects.. 
Rs - 100,000-oluo variable meanie for stet.. wr plate control. 
114 to 2000-ohm MOM-WOOD,' must, for Maxims. 
Riaa--Wire-wounJ resistor for power tuts. Trion .. Rm. ohms -C volts 

plate current amps. 
Ti- Arorefran audio tratuformer. First Sap. De lute or type A F-8. 
Ts-AnserTren audio to...dome, Serund Shute De Luxe or type AF-11. 
1 .11 —  10- to 13-ohm AinerTran astput tranaforrner, type PIS. 
X - locution uf ticliler. if re,eneratire. 
Y - Location of choke coil. dosed. 
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AMERICAN TRANSFORMER CO. 

PLATE SUPPLY TRANSFORMER CONNECTIONS 

P/6 í 

7»,0 7Z/OS Ae4Z, oe4re 
i-nerese DOZ/OLEA, RECTAF/CR 

P/C J. 

3 0' 

"feet" p//ASS 
re.4 d  

ocuaLE  
72 ,erc T/i/ER. 

(Six .... A.'', 

P/C S 

a • 

3 

Ts2 

0 

TaeE( ewese 'sec , AvAer 
Ref 7,,e/ER, 

s/c 

)727.f1 

Le 

PAWS  
PUL1,...._ we e4  
,'SC  

F/G 6 

C/Ii'CC// 7 NO. 74/27E.S. 

AY/IX. /A/PUT 
eve 7s e-, 

.4". 415. 

0 C OUTPUT 
VOL TS E -a 

LESS .9,e0.... 
/,., r--, z TER 

MAX 0.0 
10(./r/r.v7 
Ce/..p.e.e-w 77 

5/6 1 2 3573 % ee ....! e e _ e,S% e-, 6&31,-; Ate,. C 
9'4 Ed 2 7..5-.3/4 , fte.R,,, C ele / feder 

/.., 
P/62 

Li ts 0 A-1 / 7 7- E D 

4 70 % fte, ,.... / 1,, 
.//3 

66 Jr, er ,..... c.  

L, 7..5 0 neirrEo /13 Se E, 27 s se As.,..,,..c ae //Lae.' 
./..- 

P/C 2 //.4 ‘,É Af. "r• /. e /7054, E, Aj ..53',À, Ae.e.-a.c. 
.3. 

3 4/ - ,ft,....• ./. y //TX, e, e4..t. ne..e.e.c. 

P/C 3- 6 4/ ...?* A.P. R / ....' //7 X. L', too.A6 er..... e 

...76 e 6 4/% Al. /.. /. V 231,9,4 .e, /Dee"; er.....» . C. 

oe-s'ENos Ats 
F .3-/WASE  
eE ">41",0», Ate A», e - /s eeexe et C/49 Peed( /wee,Pse 1,0z TA 6Gr ,e4,,,, e-c- ,,ec e ' .4, r/F72-/e 7(E 

o#,z. y fir :',4024e .se- ‘45eD WIT,/ r er^e- "74 T.C.IPS Alfd•tt•E ,weA.r.s eee, ",r - E "AreLZ el' ed*Uile...: "WAN 7.-..ese- OP e...e.re.es Fete /,"445.E. 
dfréée., Id/1-5.! L24( 70A» erf 7-1 .45 'VA'S ,  eWoer. 
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SENTINEL -104 
FOR MoDEL5-11,1215 & 16 

N9 oE5cRIP -riON RrEw N9 DESCRIPTION N? DESCRIPTION N° DESCRIPTIM 

I VOLUME _CONTROL I OM 8rmy, ̀ e- 0•001 /8 _SET EXTERNAL GRQ_UND 35- PHONOGRAPH SWITCH n HIGH VOLTAGE WINDING 
.1LQ.Leu_licr_aElLuzEIR_Bej_2:1GaclunD_If_cnaiLajay_pjusume2j=a...13_2ÊLELLAtifAz_iilju 

3 CENTER TAP RFSbTQK CHASSIS GROUND 37 245 BIAS BYPASS Cow ozs rryf 900tÉ 54 224 FILAMENT WINDING 20 /25 25 315 21 

ugujilliz.F.g_u_sysim,y_cr CsmallSE.13— __ILijfipili_Ds - pigsaugezi , 
PRIMARY C_OIL 640— As k ' 12.2 39 ourpo-,- rusm -puLLTRANs -Dim) 03A2- A 54' CFNTFR TAP 245 FILAMENT 5 PLATE FÉLTFR RFSÉS 75-0 4 3 .012. 22 

2112 P0wERTRAr45Fop7 Y4218-0 JONES PLUG 24_21.r.F.E.T3cLE.____ 

lIABLE TERf1INPL STRIP 7 PICKUP LOAD RES/O2500 0 o 0 21 TRANSI0RJ1ERS 41 POw CHOIcE THORn. 3646 200-n. 58 

8 C. AtHunE FtlAS RESic, 750 4 3 012 25 R.F. CHOKE 8 41 15 riFo MER5HON COND. 300V 5-9 18 22 CABLE 10 CAN DUc.: T OR 
'4 245 775 62 50 3.1 26 COUPLiNG CONDENSER . 025 1 d 4 5.MFD MERSHON COND 300v.60 PAPER 
40 AUDIO BIAS RES/5 9,5- 44 12.5 .55 27 SC_RFEN FILTER CONDENSER irnj.d 44 VOL/IF MI_ ‘i 1 MFr) PAPER CONDENSER 10000V 
II Sc REEN RESISTANCE 1850 46 805 3.6 28 T Fi y 4 5- FIELD 2000 -fl- ,, 62 TONE CONTROL swiTcH 
I 2. 2/00 4b 93 43 29 46 ALI.A5T LNIP SUd-cET 63 .QpÇ BY PASS CONO 

13 SCREEN BLEEDER REs, 1.5rim 055 110 DOG 30 DETECTOR FILTER CONE) 5,rsisi - -C)DY 47 PHONO-MOTOR OUTLET 64 powFR TRANS 42%•A coR 25 CYCLE 

14 DETECTOR 8/AS RESIS 5,1 38 IA .0007 31 SCREEN FILTER COND. 2Smfd Zov 48 LINE SWITCH 

15 - Ey&LL_ugjtpaE.Là,_300Itelt:L1:1212tàfj,JDF_â______ 

POEJER PRIMARY /32 iisv 16 DETcrp FE-I-ERRESIS5OtIOS 33 COuPLINC, 00 , d TTra 50 

17 GRID RESiSTANCE. / liti o O 0 '34 PiCtiD_P_JACK 51 al() Fll 2 afmn 5-

rn 

70 

rn 

rn 



SENTINEL 4 8 & 

750 R. 1000£1. 750 II 

PRIMARY ANTENNA INDUCTANCE 10 TURNS. 
PRIMARY 151. R.F. 10 TURNS. 
PRIMARY 2edo.R.F. 8 TURNS. 
VARtOMETER WINDING 75 TURNS. 
SECONDARIES ALL 100 TURNS. 
VOLUME CONTROL 3,000 OHMS SPECIAL TAPER 

.00025-MF 

MODEL 
31 - 33 
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RADIO TUNING UNIT 
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SPEAXERS 

PiIEN  GREEN MA f BLACK PIRAR 
BLACK 

„,-YELLOW 
" YELLOW 

RED 
BLUE GREEN 
GREEN BLACK 

CHASSIS CABLE PLUG 

GREEN HARMER -2' 
RED MARKER 

YELLOW 'TAMER 
YELLOW 

BLACK MARKER-

PICKUP 
LIGHT 

G-2b  

I MOTOR SWITCH CABINET SWITCH 

MOTOR 

REJECT BUT ray 

CONDENSER 

YELLOW 
YELLOW 
BLACK 

BLACK 

0 0 
MOTOR 

0 0 
RADIO 

 BLACK-. 
• I 4 

GREEN—. YELLOW RED 
RED MARKER BLACK IIARKER YELLOW 

YELLOW MARKER GREEN MARKER 

0 
A.C. CONDENSER  

YELLOW  
CABLE TERMINAL STRIP 

BLACK 
BLACK MARKER 

WIRING DIAGRAM CAPEHART DE LUXE MODEL 4400.e401 ei.402 

FI/SE 
BLOCK 

110 A.G. LINE 

_ 

IV
II
NV

Il
t 

O
I
A
U
S
S
 
O
 IC
IV

II
 n
I
Y
I
o
I
c
 

cn 
8 

tim,&1111111:IMIMIIIIIIIIIiiiiiIIMMUMMI:Minilt:d 



. .1!2112ttlaTTIZYttel,!11 

Mu" er," ..5.9-8340 

a 

I  &ill.  "1"112MUMMUMIPMJIMI11111ifilMMUIIMMIMIIIIMMIMIMMIMIIMMIUMMIMIMUUMMIMIIIMMMUMninilninfilillMMIIMMWMWMIWIUMIUMWIMMIMIIMIIIMM1MUMMEMInrlatriniMMMIIIIIMMHP mtlirpmtylmitIttmr.,7-1, ,  

pi 

9 

ji 

L,F.J 
es/ ...yr-,83/8 5.61 _ye-exsie 427 ...re -5.3i7 

MVP's 

- 8.03 C" 

el43.3 c9/0, 

•SJJ/ 

)oopt, 

01. 

/0446.4s 

• 0, 000 

Oh M5 

41/00 
 NVW*AdYle----

-se-/xecieeric - cw,e7yñer re/ye-A' dre/y/e //ere-AP' 4OO - areey - '"-41(92  

8/01 easz 

lb/ 

// 

of( 

0 0 

• d• " 

'A 

O 

o 

• e • 



OFFICIAL RADIC, SERVIC7 MANUAL 353 

e 

• 

111.11.4rn 1 milmlemni La. 

PLUG I N INDUCTANCE 
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r-t P..,P•Pp.apse r-t-r-i I. , i..•• ••• 

circ., of the ( 54- .\ ,,,• p„dd, ( The plot tan")) shown is .sed In the mrillar csrcuit of the ”Modet 53. -) 

In the Crosley 54 ("New Buddy") a con-
ventions.' circuit is used, with provision for 
a phonograph pickup ( P1, P2) Resistor 
Rl is the volume control, and toe repro-
ducer ( though in the diagram it seems like 

a dynamic) is a special magnetic unit, with 
an electromagnetic field replacing the more 
usual permanent magnets. (This circuit Is 
the diagram of th( latest "New Buddy" and 
hence it varies a little from previous re-

The schefflatic circuit of the JacksowBell ” Al.wirl 62 The large filter capacities are 

Following are the values used in this set: 
Volume -control resistor RI, 3,000 ohms; 
R2, 10.000 ohms; 113, 250 ohms; R4, 30,000 
ohms; R5, 0.5-megohins; R6, 2 rnegohms; 

'MOIST 

gel 

\NM 
kl• 

I. . "e7r1it• 

L. 

Reader Division, 

Gray & Danielson Mfg. Co. 
CAMEO MODEL 14 

(AP It .14 

UK 

leases dated July, 1930.) 
As a matter of reference, the following 

values are given for the components: 
Type '24 tubes are used at VI, V2, V3„ 

and a type '45 tube for the power amplifier 
V4; Vg is an 'SO. Resistor RI Is a 25,000-
ohm potentiometer; R2, 20,000 ohms; 123, 
440 ohms; 114, 1 megohm; R5, 10.000 ohms; 
116, 25 ohms on each side of the center tap; 
R7, 1650 ohms; 118, 119, RIO, 10,000 ohms; 

R7, 118, 119, 10,000 ohms; RIO, 5,000 ohms: 
1111, 2,200 ohms: R12, 30,000 ohms 

Condensers ds, C6, C7, 7 mmf : CS, C16, 

DI' 1PP Id 

'1. .0011•1 , {VP! .17 411 VAC. 

L _ _ 

. .--r -r-r-:- : • 

RI!, 150,000 ohms; R12, 1 megohm. 
The condenser capacities are as follows: 

C4, C6. C7, Cil, 0.1-mf., C5, C8, C12, 0.5-
inf.; C9, CIO, .00025-mf., C13, a "twin-8" 
electrolytic condenser. 

(The pilot light, V6, is not used in the 
"Model 54" set.) The 11.F. choke Chl and 
the condensers C9, C10, form a carefully-
designed R.F. filter system. The receiver 
is illustrated at the upper right on nage 274. 

provided by dry electrolytic condenters. 

C17. C18, 0.1-mf.; C9, C19, 1 0 mf ; CIO, 
.00025-mf.; Cll. 8 inf.; C12, .02-nif.; CI3, 
.25-mf.; C14, 2 mf C15, 4 mf. 

Pilot Radio & Tube Corp. 

"PILOT MIDGET" 

1.,Armo- -A  
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Keller-Fuller Mfg. Co. Ltd. Jesse 

RADIETTE MODEL 14F 

re.ev 

Federated i-Ilrohaser 
MELORAD " CATHEDRAL TONE" 

Master Radio Mfg. Co. Ltd. 
MASTER MODEL 624 

t ci kt tic CI Ll «.12 

The technical details are as follows: It 
(volume control), 6,050 ohms; Ill, 500; 112, 

Itd, 50,000; 113, 425; 114 ( hunt control) 200: 
It5, 1584; 116, 1,800; 117, 2515; R9, 100,000; 
1110, R11, 500,000 ( tone selector). The 
voltage divider comprises R3, It5, 116, 117. 
The condensers have the following values: 

C, 350  f.; ( Cl, trimmer condenser); C2, 
C4, 0.1-inf ; ('3, .002-inf.; C5, 0.5-mf.; C6, 
C7, 1.0 tuf. ono V.); Cs, C9, 2 inf. ( 1,00(1 
V.); Condensers C4, C5, C6, C7, C8: C9 are 
in filter hank. In some cases it is necessary 
to use .004-inf. for C3, to overcome feed-
back from the ILF. stages. 

1000 
Own 

French & Sons Piano Co. 
JUNIOR MODEL 1110.0 

.0 let 

1.4.1.414T 

ate 

rr 
111.11.0 

liOn AL IZ V,T. 

!kW 

LW, • Ill IMF. 

u.  
W14101 

WHIT, 

Plat 

111010 4 WC 

Vt.  

c cc. 

t YU. 

OtilO 
14444 

01101141114 
I 1 

Pieroe-Airo, mo. 
DeWALD MODEL A.C. 524 

Transformer Corp. of America 

CLARION JR. MODEL 60 

Following are the values of the compo-
nents: tuning condensers Cl, 420 innif.; C2, 
C12, 0.1-mf.; C3, C15, 0.24-inf.; C4, C9, 
0.5-inf.; C5 ( tone control), .0005-nif.; C6, 
C10, 1.0 inf.; C7. C9, 1.5 mf.; C11, 0.4-mf.; 

C13, C14, 12 innif. 
. The resistors have the following values: 
Ill (volume control), 25,000 ohms; R2-1, 
167; R2-2, 13,400; R2-.3, 8,200; R2-4, 4,600; 
113, 40,000. 
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C, "Flitting Condenser. 

Cs Neutralizing Condenser. 

Cs RA:. (:rid Ilia, Condenser . 25 MF. 

Cs R.F. I'late 1i> - Pass Condenser . 23 All:. 

C. Antenna Condenser .00025 MF. 

C. Het. Padding Condenser. 

Cs Det. Screen Grid Bias Condenser . 25 MF. 

C. 11(1.. Control Grid Condenser .0001 MI'. 

C. I kt. Plate Condenser .onos my. 

C. Ist Audio ( oui ling Condenser 0.1 MI'. 

200 w 

ir INDICATES CHASSIS 
CHASSIS SHOULD RE GROUNDED 
TO A SEPARATE GROUND 
ALTHOUGH IN MANY CASES IT 
MAY BE CONNECTED TO THE 
GROUND POST OF thIL RECEIVER 

L S Fl EL(' AC 

PHONO I HT 
MOTOR 

CIRCUIT DIAGRAM OF - 

HAMMARLUND "H1-0 31-
A .0 RECEIVER 

OFFICIAL RADIO SERVICE MANUAL 

1.1 Audio Grid Condenser 0.3 MI'. 
Filter Condensers 8.0 MT Each. 

Filter Choke. 
Speaker Field 2500 Ohms. 

Phonograph Jack. 
I / ial I amp. 
Volume Control 15,000 Ohms. 

It.F. ("did Bias Resistance 620 ( Hons. 

Pet. ( tu rol Grid Resistance .5 Megolon. 

1/et. Si reen ( : rid Resistance .5 Nlegolini. 
1st Coupling Resistance . 1 Meguhni. 

0000 

MODEL 
-F - 

K. 1st .‘ 111111/ Iend Resistance .5 Nleeiihin. 

K, ( ;rid Itias Resistance 1750 Ohms. 

R 111131 ( "ont nil 20 

R. 1 tis.s t•urrent Ite-istance 4500 ( Minis. 
R,.. 245 ("aid Ilia., Resistance 650 Ohms. 

.Nntenna Tram ‘nriner. 

I. Inter stage Transtormer. 

Input . tulio Transformer. 
Il mer Transformer. 

It, Hi•Lo S.I'.1 Togele Switch. 

13, SI' s..r. Toggle Switch. 

1150 w 

PHONO 

TOP ( L ABEL) 

L  
L .• - 2 
DOUBLE FIELD WINDING 

OF SPECIAL 
'Hi Ca' SPEAKER 

rr 
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Nine- in- Line Superheterodyne circuit. A common "C" battery of 4.5 to 6 volts is used for all grid returns. It will be 
noted that this "C" battery will provide the necessary bias also for the second detector tube, so that rectification will be accom-
plished on the negative aide of the static characteristic curve of this tube. 
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 O 67V+ 

45V+ 

- CIRCUIT DIAGRAM OF - 

"HAMMARLUNO- ROBERTS -  o +A 
HI- Q RECEIVER 

I. 

9 ANT. 
ONE 

I CONTROL 

METAL -r 
BASE 

SHIELDS 

- CIRCUIT DIAGRAM OF - 
HAMMARLUND - ROBERTS 
"HI-Q SIX" RECEIVER 

MICARTA PANEL, 
5 Ve X 9' 

V.  TRU VOLT 
COMBINATION -. BI NATION 

RESISTOR • 
N22 

9 

WIRING DIAGRAM OF - 
HAMMARLUND ROBERTS 
"HI-Q SIX" POWER SUPPLY 
- FOR USE WITH 171 POWER TUBE 

WOOD BASEBOARD 
9'2( 13 1/2 ' X 1/2 •THICK 

 I. 
TOBE 

NQ 411 
BUFFER 
COND. 

r-r 

8"LONG 
FLEXIBLE r' 
LEAD r 

ONE 
CONTROL 

RAYTHEON TYPE BH 
,TUBE SOCKET 

F----------  TRUVOLT RESISTOR NQ.3 WITH MOUNT 

L S 
o 

-A - 8 +A +8 +8 + 13 C -C 
+C GND 67V. 90V. 135V 4V. 9V. 

SAMSON N2.713 
POWER BLOCK-

INDICATES HOLES 
, I N BASEBOARD 

TOBE 
HI-O BC 

CONDENSER 
BLOCK 

FAHNESTOCK 
TYPE R 

CONNECTING 
CLAMP 

RAYTHEON TYPE R 
REGULATOR TUBE 

SOCKET 

HEAVY BLACK LINES INDtCATE 
CONNECTIONS TO BE MADE ABOVE 
BASEBOARD. DOTTED LINES 
SHOW CONNECTIONS TO BE MADE 
UNDER BASEBOARD 
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LIST OF PARTS 

MELO-HELD 
11- TUBE 

• SUPER-
HETERODYNE 

e 

ROBERTSON-DAVIS CO. 

1-114 Oscillating Robertson- Davis Melocoupler. 
1-1211 Mixing Robertson- Davis Certified Meloompler. 
111-11i Long Wave Robertsoo-Davis Certified Melocouplers 
3—Multistage Robertam-Davia CerAfieei Malotormers, 
11—Nn-Ald UX Cuabion Sockets. 

3—Dubilier M I G .484121 MF Condensera. 
1--Dssidliier 441 4414 MF Condenser. 
2—Dubliier 947 I MF Condemers. 
1—Dubilier 3 Meg. Crki Leak. 
1—Dubilier 4 Meg. Crid Leak. 
1—Ely Binding Pont.. 
I—Yaxley 440 Ohm Potentiometer. 
1—Yaxley No. le Filament Snitch, 
I—Yaxley 2- Ohm Riseost•t. 
1—Vaxley 4-Ohm Fixed Variable Resistance. 
1—Yardey 984 Cable Connector. 

Z—Hanunarlund .4445 MF Midline V•riable Condenser, 
1—Flammarlund .114111432 MF MC) Midget Condenser. 
1—.1mrei 11S 11-184 Mahar:peter. 
1—Jewell 115B Double Scale Voltmeter. 
2—Elkay Type 2 Equalizers. 

I—Frost No. »2 »CM@ Ohm Variable Resistance. 
111—UX »IA Ractiotrons. 
1—UX 112 or UX 171 Radlotron. 

7s29 Drilled and Engr•ved Panel. 
1—lean- Inch Baseboard. 

3—Fortnica Terrains] Strips. 
2—Kurz-Ruch No. $12 Walnut Dials. 
54—Feet Beldee No. 12 Wire. 
1411—Kellogg Soldering Lugs. 

I—Package Koster Solder. 

»AM Ornst 

I 3r999 
011111188-ekjell 

180 
0818t8 

LINCOLN RADIO CORP. 

'1A 

30,000 c • Yrs. C • lc* ow 
omèco, 

0In 

0N1 09 
OMM) No• , 1,000 

OMM) 
Lie 

( 14roothiriZZI 

700V (0f-e l, PIRLD C113 

01 art 1110 

The heart of every superheterodyne is it/ .... nterrnediate amplifter The "Model 31 - has four scretwgrid I.F. .rtages, with plate windings lured by the 

104Yrnrnf midget condensers Cl The bi,pass condensers C are 0.25 erg. PI- P2 are pkonograpk pickup tacks, and I. I) the " lotol.distance" twitch. 

LA«,  

OSA 

000 ) F 

• SOVOSYS 

PRIE55 RADIO CO. 
.000 t Se. ,0001s01 00023'11 C S0001IV 

c.we 0.0.2. not CASKS 
OSA r."- be OSA .01A 

00019,41 RATIO SI 
1.01.• I Del 

IA ( DIA DIA 

314G) - CI4Alet IS SHOWN - — - 
le . 1,01T - AOS,I014 

RATIOS- I 

'TVa .111 

of 

PI 1 

I he circuit at the left is that of 
the P•iess "Ninety, Line.'" one 
of the most powerful and etficir.t 

receivers of its day. This is Ike 
"Model R"; the. "Model 
added another trinirsq circuit. to 

increase selectielty in congested 
district. Many inquiries for tams 
circuit have been received, bet it 
has only now become availabte. 
In some receivers, slightly dif-

ferent ronnerttons to the aud:o. 
stage switch tetql be found. 
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MAINTENANCE CO. 

• 
The " Telmaco P-1" portable 

receiver, with optional 

loop and aerial and Fround 

connections. The set, with 

its reflex circuit, Fives 

three H.F. and three A.F. 

stares with four V'99 
tubes. The battery con-

sumption is very alight. 

- GAROD - 
NEUTRODYNE 

00(D 
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This is the circuit used for the famous Mission Bell chassis which has 

been used in some of the best known midget sets. It was used ex-

clusively in the Royale until recently, and is still being offered 

by many distributors under different "brand" names. 

25.00010 
40,000 OHMS ' 

! 2-5-.000   
I OHMS d cIOET 

24 24 I 24 

OUT PUT 

'rRANS 

0.5MF(25-
CYCLE SETS ONLY) 

REPRODUCER. 
.00244F SOCKET 

.02-MF \ 

¡ RFC. 45 \ 

Circuit of the Crosley " Model 48" or " grind -

CABLE 

N22. AUDIO TRANS CONDENSER. BLOCK CHOKE. 

COLOR. CODE FOR- CABLE 

B+ Pea2.1 

G. SL 

C - P 

MERSHON 
emF PSI 

2.5v 

AuDi0 TRANS. 

DAY- FAN ./ RED B+ PWR. ; RED.41 WHITE= 3+ PWR.1, MAROON Ir RED= Bi- AMP.; 
MAROON = B+ PET ; GREEN WITH RED &YELLOW TRACER = A - ES - GND. 
YELLOW r A+; BLACK WITH GREEN TRACER. = C- Pw R.1) BLACK WITH 

MODEL- 5055 WHITE TRACER. = leWR. 2-

110 V. 
A.C. 
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.84-90V. 
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(I;000T-14F. —  1E- MT. 
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PHILCO MODEL 3,:r 
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32 
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The circuit of the P1,1/co World 30 - receiver. which is designed fur oporoNón from a. two-volt source. It incorporates 

automatic tolume control and tone control; and operates an inductor dynamic which requires no field current 
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LINCOLN " D C-81: 
LFT ' tFT I.F.T. 

32 32 
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ll MO L2, PLUG- I1.1 
2V..A-B-C4- -A+-2V.0 INDUCTANCES 0 '84- 135 v • "C-" 4i V .• -C-- 22 >2 v-

7 / e Li ; coin -1k-8 - superheterodyne not only works on two volts, but gives a choice of two wavebands. which may be extended by the ose of plOP" ,,, 

• 011S. This specially powerful set may he operated froin On Our-eeli battery: or a stor a y c bat f g• r y may be II sed. the alament-vidtuae control is external 
to the circuit shown 
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.4- NE 40 
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T2 

," DO NOT REMOVE 
REPRODUCER PLUG 
WHILE SET IS 
•TuRNEO ON: 

The schematic circuit of the Pierce-Airo "DeWald Model DC 632" midget illustrated above. It is designed for 110 Twit D.C. operation- but may be. 
connected to a 220-volt line through a series resistor the lazsua Lamp ballast., thc circuit. Note the dynamie s field coil L. in series with the filarneats. 
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schematic circuit of the All-American Mohawk "Model B-94" Lyric, 
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CAM 
SWITCHES P-224 
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PILOT "UNIVERSAL SUPER-WASP:* 
CAM 

swrrc MES 
RSV OCT. 

P224 

4 

R.F.CI Cl 

I. RPC.2 PHONO PICK-UP 
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CI4 Ji 

P-2Z1 P-245 
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Cl 

,R 1z ci, C20 

R161. RI 

t 
2.5V. 

15 " RIO TWISTÉD 

2.5 V. 

C21 

210•:LIites 

C22 

7 he circuit of the " Universal Super- Wasp," somewhat simplified by the representation of the four sets of R.F. transformers as one. The capacities 
CA and CB are fired . 0004-mf, condensers used only to tune the highest waveband, above 470 meters. Note the unusual regeneration method. 
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NATIO-NAL TRAN'SFORMER CO. 

44. 7 
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/`11,0CET SIX 

T, t/g  
L 1  
 es/VVW 
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C,, 

MIDGET SIX 
LIST OF PARTS. 

A Fil.- 2.5 Volts - 227 
B High Voltage 
C Fil. 6.0 Volta - 280 
D Fil. 2.5 " - 245 
El Dial Light 2.5 Volte 
Cl Neutralizing Cond. 
C2 
C3 let R.F. Cond. Var. .00035 M.P. 
C4 2nd " " t. « 
C5 3rd " it 0 II 

06 Det. Bypass Cond. 0.25 
C7 1 A.F. " " 0.25 
08 Det. Plate Bypass Cond.0.001 
C9 R.F. Coupling Cond. 0.1 
C10 R.F. Bypass Cond. 0.25 
Cll Tone Var. Cond. 0.1 
C12 246 Bypaee Cond. 0.26 
013 Filter Cond. 8.0 
C14 II 0 • 

C15 .. " 0.25 
R1 Volume Control 15,030 Ohm 
R2 R.F. Bias Res. 625 " 

• 

ea II PI 

ro 

RZ 
R4 
R5 
R6 
R7 
R8 
R9 
V1 
V2 
V3 
V4 
76 
V6 
Tl 
T2 
T3 
T4 
T5 
T6 
S. 
VC 
Li 
L2 

Det. Plate Res. 
1 A.F. Grid Res. 
Det. Bias Res. 
Tone Control 
Bleeder Res. 
246.Biae Res. 
1 A.7. Bias Rego. 
1 R.P. Tube 227 
2 R.F. " 
bet. PI 

1 A.F. • 
Rec. • 280 
2 A.F. • 245 
Ant. Trans. 
1 R.7. • 
2 R.7. • 
2 A.P. • 
Output • ( On Speaker) 
Power !ran. 
Switch on Volume Control 
Speaker Voice Coil 
Choke 0011 
Speaker Field 

- c„ 

100,000 OHMS 
W0,000 • 
25,000 
7,600 
5,150 
1,500 
1,750 

0 
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V, 

>t o oy (io o ors-or  vc 

SCREEN GRID EIGHT 
LIST OF PARTS 

A Fil. 2.5 Volts 27 
B High Voltage 
C Fil. 5.0 Volts - t80 
D Fil. 2.5 " - 245 Push Pull 
El Dial Light 2.5 Volte 
Fl Speaker Socket ( Front View) 
H1 Speaker Plug 
Cl let R.F. Cond. Var. .00035 M.F. 
C2 End R.F. " tt 

C3 3rd 
C4 4th " " 
C5 Det. Bypass Cond. 
06 Screen Grid Bypass 
C7 Det. Plate Bypass 
C8 
C9 1 A.F. Coupling Cona. 
C10 1 A.F. Bypass Cond. 
C11 R.F. Bypass Cond. 
C12 Ant. Cond. 
C13 Filter Cond. 
C14 tl 

C15 tt 

C16 Tone Var. Cond. 0.1 
R1 Volume Control 15000 Ohms 
R2 R.F. Bias Res. 150 " 
R3 Det. Bias Res. 75000 
R4 flet. Plate Res. 200000 " 

et tt 

tit 

.25 

.25 

.001 

.25 

.25 

.25 
.00025 

8.0 

It 

M.F. 
.• 

R5 
R6 
R7 
R8 
R9 
71 
72 
Y3 
74 
75 
76 
V7 
78 
T1 
TE 
T3 
T4 
Tb 
T6 
T7 
Li 
L2 
Si 
52 
VC 
P1 

1 A.F. Grid Res. 
1 A.F. Bias Res. 
245 Bias Res. 
Tone Control 
Bleeder Res. 
1 R.F. Tube - 224 
2 R.F. " 
3 R.F. 
Det. 
1 A.F. 
Push Pull Tube 

£27 

245 

Reo. Tube 280 
Ant. Trans. 
1 R.F. 
2 R.F. 
3 R.F. 
E A.F. 
2 A.F. 
Power 
Choke Coil 
Speaker Field 
H1 - Lo Switch 
Switch on Volume Control 
Speaker Voioe coil 
Phonograph Jack 

100000 " 
4000 " 
900 " 
7500 Ohms 
8500 " 

u 

"(Input Push Pull) 
"(Output Push Pull on Speaker) 
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HOW TO OBTAIN CORRECT FILAMENT VOLTAGE 

The purpose of the special eight-point switch is to enable one to obtain the proper 
"A" voltage for any receiving set up to eight tubes. When the arrow on the switch knob 
points to A, the lowest available voltage is obtained; when the knob points to H, maximum 
output results. For best performance, a reliable voltmeter should be connected across the 
"A" terminals of your receiver. The switch knob should then be rotated until the volt-
meter reads 6 with all tube filaments lit. A 6- colt supply is correct for all sets using 201-A, 
112, 112-A, 171 and 171-A type tubes. Once the voltage adjustment has been made, no 
fut tiler voltmeter readings are necessary, nor is any other attention required by the Knapp 
"A" Power Unit. 

For small sets, such as those using three or fout tubes, it may be necessary to install 
2 6 nr a 10 ohm rheostat in the "A" minus lead wire, so as to reduce the output voltage to 
6. Under no circumstances should the tubes be operated above the rated voltage specified 
by their manufacturers. 

IN CASE HUM IS EXPERIENCED 
The Knapp "A" Power Unit is designed to operate without the slightest ttace of 

hum. Some sets and circuits are super-sensitive and critical, and in case any hum is ex-
perienced, one of the following suggestions will undoubtedly eliminate the trouble: 

1st. Hum may be caused by the AC line supply. Pull out the AC plug, turn it 180 
hack 

2nd. Ground the negative "A" lead through a condenser of . 1 mfd, or higher. 

3rd. Place a . 1 mfd. ( or higher) by-pass condenser between the grounded side of the 
AC input and the negative side of the DC output. 

4th. Move "A" Power away from super-sensitive set. 

5th. Investigate the " B" eliminator, as defective " B" eliminators often cause hum. 

Si 

L 

c  
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Schematic Wiring Diagram of Knapp "A" Power Unit 
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Picture Wiring Diagram of Knapp "A" Power Unit, s lowing rear of Panel and Transformer and Chokes 
mounted on Base Plate 
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CANADIAN WESTINGHOUSE CO. LTD. 

MODEL 55 

PARTS 

A Radiotrons UX1 20. 

B Radiotrons UX199. 

C Antenna Coil Assembly. 

D First Stage R.F. Transformer Assembly. 

E Second Stage R.F. Transformer Assembly. 

F First Stage Audio Transformer. 

G Second Stage Audio Transformer. 

H J and L Gang Condensers. 

I First Stage Vernier Condenser. 

K Second Stage Vernier Condenser. 

M First R.F. Stage Neutralizing Condenser. 

N First R.F. Stage Compensating Condenser. 

O Second R.F. Stage Neutralizing Condenser. 

P Second R.F. Stage Compensating Condenser. 

Q Phone Condenser. 

R By Pass Condenser. 

S Grid Leak and Condenser. 

T Volume Control. 

U Audio Resistor. 

✓ Battery Setting Control. 

W Phone Jack. 

X Loud Speaker Jack. 

Y Tickler Coil. 

-A,-13,.C. 

 0+A 

 o + 908 

 o 0.4513 

 o -4fC 

 o 22j0 

 oe-115/5 

- A - B + C Green, Yellow and Red. 

4-A Yellow. 

4-90B Maroon and Red. 

f 45B (or + 22 1,13) Maroon. 

-4 1.,C Black and Green Bands 

- 22 1,C Black with Green Tracer. 

+135B Red. 

WIRING DIAGRAMS OF W55A, W57, W60, W58 

Wiring Diagrams of W55A and W60 are similar to that of W55 with necessary modifications 
for use with UX2011A and UX201B Radiotrons respectively. 

Wiring Diagram of W57 is similar to that ( if W55 with necessary modifications for use with 
201A or 201B tubes, for use of a fixed tickler coil controlled by a shunt resistance and with phone 
and loud speaker jacks omitted. 

Wiring Diagram of W58 Chassis is similar to.W55 diagram with necessary modifications 
for use with A.C. Radiotions. 

Wiring Diagram of W58 Power Unit is identical with that of Socket Power Unit No. 18 
as used with Westinghouse Six Tube Batteryless Sets. 
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CANADIAN WESTINGHOUSE CO. LTD. 
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WESTINGHOUSE SIX TUBE A. C. CHASSIS 1918 MODEL AND 200B LOUDSPEAKER 

PARTS 

A-Radiotron UY227. 

-Radiotron UX17IA 

C - Radictron UX226. 

D Antenna, Coil Anernbly 

E, F. and G First, Second and Third 

R.F. Transformer Arembly. 

H and I- Audio Transformer Assembly. 

J -Output Tnunfortner. 

K -Selectivity Control. 

L. M. N, and 0-Four Gana Condoner. 

P -Grid Condenser. 

-Phone Condoner. 

R -By Par Condenser (tapped). 

S and T By Pea Condoner (tappedr 

U--By Pao Condenser. 

!if-Pint R.F. Stage Grid Resistor. 

W -Volume Control. 

X -Second R F Stage Grid Renato, 

Y -Third R.F. Stage Grid Regriator. 

Z--Grid Leak. 

I/ O  

/0 0  

e‘dillUee«.-‘11 

4.11 

9 

5 

0-

o  

30  

0  

/   

4 
ea 

IlOCJOICT PO'WILII UNIT No. III WIRING DIAGRAM 

s.t Phone aw 

—o 
 o 

esroo0 
7 
d Ceeen 

4 49/ge 
3 gig...-
, /1/...4 e4e.v 

gr,104 re/40., 

PARTS 

A Rectum 1121.280. 

B Lane Trandoniaer. 

C and 13 Filter Choke Ageggably. 

11 - Voltage Dividing Regiator. 

F -Potentiometer. 

0-Potentiometer. 

H-Potentiameter 

I. J, 116. and N -Plater Ccodenaer 
Amotably. 

0--Line Voltage Compamattting Switch. 

P Line Suritada, 

TERM I NALS 

1 and 2 --Mock and Yetkw• 1.5 Volts A C. 

3 and 1.2 Vets A.c 

3 and 6 -Gr. SO Watt A.C. 

7 -Greco and Red. -B 

-Maroon + 45 Volta Detector 

9 -Maroc» and Red + 135 Volt 
Ampler. 

10 -Red. +B Potter Amplifier. 

11 -Black and Or 9C god 
Gonad. 
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CANADIAN WESTINGHOUSE CO. LW. 

Illg 

S.W.—Operating Switch. 

TI—Antenna R.F. Transformer. 

T2—Ist R.F. Stage Transformer. 

T3-2nd R.F. Stage Transformer. 

T4-3rd R.F. Stage Transformer. 

T5- 1st Audio Transformer. 

T6-2nd Audio Transformer. 

T7—Output Transformer. 

C I—Antenna Series Condenser (Marked III; 
m.m.f.). 

C2, C3, C4, and C5—Four Gang Condenser. 

Co, C7—Ist and 2nd R.F. Compensating 
Condensers. 

C8—Vernier Tuning Condenser. 

S.W —Operating Switch. 

TI—Antenna R.F. Transformer. 
T2-1st R.F. Stage Transformer. 

T3-2nd RF. Stage Transformer. 
T4-3rd R.F. Stage Transformer. 
T5-1st Audio Transformer. 
T6-2nd Audio Transformer. 

T7—Output Transformer. 

Cl— Antenna Series Condenser (Marked III; 
160 m.m.f.). 

C2, C3, C4 and CS—Four Gang Condenser. 
C6, C7-1st and 2nd R.F. Compensating 

Condensers. 
C8—Vernier Tuning Condenser. 
C9, C19—Gang Condenser Trimming 

Capacities. 

MODEL 28-29 

 o 
~Pee 

 o 

4ttildiellt)-44 e 

c".1- few, rfew  

' 0+4 

C9, CIO—Gang Condenser Trimming 
Capacities. 

C I I—Fixed Condenser (Marked III; 160m.m.f. 

C12—Fixed Condenser (Marked 1111; 320 
m.m.f.). 

C13—Fixed Condenser (Marked 11111; 880 
m.m.f.). 

C14—Grid Condenser (Marked III; 160m.m.f.). 

C15—Phone Condenser (Marked 111111; 1200 
m.m.f.). 

C16, C17—By-Pass Condensers ( . 5 . m.f.d.). 
R1—Grid Resistor (800 ohms.). 

R2—Grid Leak (Red.; 4 meg.). 
R3—Volume Control. 

R4—Centre Tapped Filament Shunt Resistor. 
R5—Filament Series Resistor. 

MODEL 69 

 o 

Asp e 

e ) e 

Rat e 

a'.e' Q#c 

C11—Fixed Condenser ( Marked III; 160m.m.f. 
C12—Fixed Condenser (Marked IIII; 320 

m.m.f.). 
C13—Fixed Condenser (Marked IIIII; 480 

m.m.f.). 

C14—Grid Condenser (Marked III; 160m.m.f.) 
C15—Phone Condenser (Marked 111111; 1200 

m.m.f.). 

C16, C 1 7—By-Pass Condensers (. 5 m.f.d.). 
RI—Grid Resistor (800 ohms.). 

R2—Grid Leak (Red.; 4 meg.). 

R3—Volume Control. 

R4—Centre Tapped Filament Shunt Resistor. 

R5—Filament Series Resistor. 

RO— Battery Voltage Compensating Resistor. 

• g ..ggg.g• -gzarg rant a megprava--a—ara.aanams r...-sagesame=alece aemammaaauseezrna.maamtaara 
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CANADIAN WESTINGHOUSE CO. LTD. 

GANG - CONOFIISL 

Schematic Circuit Later Model 70 

This later model 70 uses an extra audio 
transformer (see Fig. 5A) instead of 
resistance coupling. ft has a seven wire 
cable instead of a six wire cable. With 
this set 90 and 4 volts may be used but 
for maximum tube life the above connec-
tion with 67 I,:2" and 3 volts is recommended. 

RESISTORS, COLOUR AND VALUE (OHMS) 
RI Filament Series Resistor— Wire Wound— .56 
R2 Volume Control-500,000. 
R3 Screen Grid &lies Resistor- 50,000 Green. 
R4 Audio Coupling Resistor— 2 Meg. Yellow. 
R5 Audio Grid Leak- 2 Meg. Yellow. 
R8 'C" Voltage Divider Resistor— 500,000 Blue-
R7 -C" Voltage Divider Resistor - 2 Meg. Yellow. 

TRANSFORMERS 

Ti Antenna R.F. Transformer. 
T2 1st Stage R.F. Transformer. 
T3 2nd Stage R.F. Transformer. 
T4 Detector R.F. Transformer. 
T5 Input Transformer. 
T6 Audio Transformer. 

REACTOR COILS 
Li R.F. Choke—(40 ohms.) 
L2 & 
L3 Louspeaker Coils--( 425 ohms each). 

CONDENSER 
Cl 1st Gang Condenser Trimmer. 
C2 1st Gang Condenser Section. 
C3 2nd Gang Condenser Trimmer. 
C4 2nd Gang Condenser Section. 
C5 R.F. By-pass .5MFD. ( Type 1268). 
C6 R.F. By-pass .5MFD. ( Type 1268) 
C7 R.F. By-pass .5MFD. (Type 1268) 
C8 3rd Gang Condenser Trimmer. 
C9 3rd Gang Condenser Section. 
CIO 4th Gang Condenser Trimmer. 
C11 4th Gang Condenser Section. 
C12 R.F. By-pass Condenser .5MFD. (Type 1268) 
C13 R.F. By-pass Condenser .0005. 
C14 Audio Coupling Condenser .01 MED. 

4336 MO. 

lie u.ce 

---.1,33,1 Moere. 

• VO e cows 
44,564e, 

(-

• ALE* 

The following voltages are correct for 90 volts on the green cable lead and 4¡ on the 
blue lead. 

Socket 
No. 

- - - 

I. Ant. Stage 
2. 2nd R. F. 
3. 3rd R. F. 
4. Det  
5. 1st Audio 
6. Push Pull. 
7. Push Pull 

Filament 
Volts 

2 
2 
2 
2 
2 
2 
2 

Filament to 
Control 

Grid Volts 

4.5 
4.5 
4.5 
4 . 5 
06 
22 
22 

Filament 
Screen Grid 

Volts 

60* 
60* 
60* 

to Filament 
to 

Plate Volts 

P 
Current 

Milliamps. 

1 
I 
I 
0 
3 
7 4 
7 . 4 

ate 

0 
0 
0 
0 
3 
7 . 4 
7 . 4 

0 
0 
0 

145 
145 
145 
10* 
90 
145 
145 

Socket Reading Later Model 70 (See Note under Figure 6A) 

1. Ant. Stage 2.1 Ç.
" 90 0 145 I 0 

2. 2nd R. F. .2.1 90 0 145 I 0 

3. 3rd R. F. 2 . 1 90 0 145 I 0 
4. Det  2 . 1 46 0 . 6 0.6 
5. 1st Audio 2 . 1 96 I . 8 1.8 
6. Push Pull 2 . 1 145 7 . 4 7 . 4 
7. Push Pull.. 2.1 145 7 . 4 7 . 4 
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Note: The 25 ohm resistor R9 and local distance switch are not used in 
the present Model 80 Receiver. 

o 

CANADIAN WESTINGHOUSE CO. LTD. 
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MODEL 80 
60 Cycle 
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25 CYCLE 
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MODEL 

89 

CANADIAN WESTINGHOUSE CO. LTD. 

3.• 
J1M7C 3AWID M «‘Ánâmen i 

-1 4té  

MODEL 89-"KEY" TO SCHEMATIC WIRING DIAGRAM 

S.W. 1—Local-Distant Switch 
S.W. 2—Line Switch 
S.W. 3-110-120 Volt Switch 
S.W. 4—Tone Control Switch 
S.W. 5—Phonograph Switch (if pick-up 
T I—Antenna R.F. Transformer 
T2—First Stage R.F. Transformer 
T3—First Inter. Freq. Transformer 

C.10, C. 5 and C. 6 
T4—Second Inter. Freq. Transformer 

C. 11, C. 7 and C. 8 
T5—Third Inter. Freq. Transformer 

R. 1, C. 12 and C. 9) 
T6—Audio Freq. Transformer (assembled with C. 14, 

C. 16, C. 17, C. 22, C. 23, C. 24 and C. 25) 
T7—Output Transformer 
T8—Line Transformer 
T9—Input Transformer (for Phono. Pick-up if used) 
0—Oscillator Coil Assembly (assembled with C. 18) 
P—Phonograph Pick-up (if used) 
L—Short Circuiting Link on Chassis Terminal Board. 

(This link to be removed if Phono. Pick-up is used) 
RI—Oscillation Suppressing Resistor (7000 ohm. Red 

and Yellow; was Brown and Yellow) 
R2—Audio Resistor (40,000 ohm. Black with Black dot) 
R3—Power Stage Grid Resistor, (% Meg. Brown) 
R4—Filament Centre Tapped Resistor (60 ohm. wire-

wound) 
125—Grid Bias Resistor, ( 1460 ohm. Blue with Red tip 

or 1500 ohm. Blue) 
R6—Voltage Divider Resistance (Carbon 5000 ohm. 

Blue with Yellow Tip) 
R7—Voltage Divider Resistance (wire-wound, tapped) 

(375 and 90 ohms.) 
R8—Volume Control 650 ohms. (approx.) 

R9—Oscillator Grid Leak, (Black with Black dot, 
40,000 ohms.) 

is used) 

(assembled with 

(assembled with 

(assembled with 

RIO—Oscillator Grid Resistor (3,000 ohm. Green with 
Blue tip; was Green) 

RH—Voltage Divider Resistor (Vitrohm 4800 ohms.) 
R12— Phono. Pick-up Bias Resistor (if used, 2000 ohms.) 
R13— Phono. Pick-up Volume Control (if used) 
Cl, C2, C3—Three Gang Condenser 
C4—R. F. Compensating Condenser 
C5, Cl, C9—Inter. Freq. Tuning Adjustable Condenser 
C6, C8—Inter. Freq. Compensating Condensers. 
C10, C11, C12—Inter. Freq. Primary Tuning Con-

densers (fixed 800 m.m.f.) 
C13— Phono. Condenser, (2400 m.m.f.) 
C14—Audio Condenser (.05 mfd. assembled with T. 6) 
C15—Audio Condenser ( 160 m.m.f.) 
C16—Audio By-Pass Condenser (.5 mfd. assembled 

with T. 6) 
C17—Audio By-Pass Condenser (.05 mfd. assembled 

with T. 6) 
C18—Oscillator Grid Condenser (720 m.m.f.) 
C19—Fixed Oscillator Trimming Condenser (720 m.m.f.) 
C20, C21-0scillator Trimming Condensers (Series 

and Shunt) 
C22—By-Pass Condenser (.5 mfd. assembled with T. 6) 
C23—By-Pass Condenser (.5 mfd. assembled with T. 6) 
C24—By-Pass Condenser (.5 mfd. assembled with T. 6) 
C25—By-Pass Condenser (.5 mfd. assembled with T. 6) 
C26—Filter Condenser (1 m.f.d.) 

Filter Condenser C27—Filter Condenser (2 m.f.d.) 
bl C28—Filter Condenser (2 m.f.d.) assem y 

C29—Output Filter Condenser (.5 m.f.d. assembled 
with C. 26, C. 27, C. 28) 

C30—Tone Control Condenser (.05 m.f.d.) 
C31—Filter Condenser (External 2 m.f.d.) 
C32—Filter Condenser (External two 2 m.f.d. condensers 

in parallel) 
Ll, L2—Filter Choke Coils (assembled together) 
L3—Output Filter Choke (assembled with C26, C27, 

C28) 

3 -.72.111.13.8 
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MODEL 90 -KEY TO CIRCUIT DIAGRAM 
RESISTORS, COLOUR AND VALUE (OHMS) 

RI. Suppressor-Green with Blue-3,000. 

R2. Oscillator Grid Leak-Black-40,000. 

R3. Oscillator Grid Suppressor-Green with Bluc-
3,000. 

R4. Audio Resistor-Black-40,000. 

R5. Power Stage Grid Resistor-Brown-250,000 

R6. Filament Centre-tapped Resistor-Wire-wound 
-60. 

R7. Grid Bias Resistor-Blue or Blue with Red-
1,500. 

{ R8. Voltage Divider 425. 

R9. Resistors wire- 875. 

Rio. wound. J 130. 

R 1 I. Volume Control-500. 

R12. Voltage Divider Resistor-Red and Yellow-
7,000. 

R13. Voltage Divider Resistor-Vitrohm-4,800. 

R14. Stabilizer-Black with Grey-8,570. 

CONDENSERS 

Ci. 1st Gang Condenser Trimmer. 
C2. 1st Gang Condenser Section. 
C3. 1st R.F. Compensator. 
C4. R.F. By-pass- 1 MED. WG-44. 
C5. 2nd Gang Condenser Trimmer. 
C6. 2nd R.F. Compensator. 
Cl. 2nd Gang Condenser Section. 
C8. R.F. By-pass-. 1 MED. WG-44. 
C9. 3rd Gang Condenser Trimmer. 
C10. 3rd Gang Condenser Section. 
C 1 1. I.F. Primary Condenser-800 MME. 
C12. I.F. Tuning Condenser. 
C13. I . F. Neutralizing Condenser. 
C14. I.F. Primary Condenser-800 MMF. 
C15. I.F. Tuning Condenser. 
C16. I.F. Neutralizing Condenser. 
C17. I.F. Primary Condenser-800 MME. 
C18. & C19. I.F. Tuning Condensers. 
C20. I.F. By-pass Condenser-2,500 MM 

C2I. ( Audio By-pass 

C23. Condensers in 

C24. Container WG-41 

C25. 
C26. 
C27. 
C28. 

C29. 
C30. 
C3I. 

f 

.5 MED. 

5 MED. 

5 MED. 

.5 MED. 
Oscillator Grid Condenser-720 MME. 
Oscillator Shunt Trimming Condenser. 
Oscillator Fixed Series Trimming Condenser-

720 MMF. 
4th Gang Condenser Section. 
Oscillator Series Trimming Condenser. 

Filter 1 1 MED. 

C32. Condenser } 2 MED. 

C33. Assembly S No. 652360 J 2 MED. 
C34. External Filter Condenser-2 MED. WG-23. 
C35. Tuned Filter Condenser-. 4 MED. 
C36. Voltage Divider By-pass-. 5 MED. ‘Assembled 
C37. Output Filter Condenser- . 5 MED. f with C31&c 

TRANSFORMERS 

Ti. Antenna R.F. Transformer. 
T2. 1st Stage R.F. Transformer. 
T3. 2nd Stage R.F. Transformer. 
T4. 1st I.F. Transformers 
T5. 2nd IF. Transformer. 
T6. 3rd I.F. Transformer. 
T7. Audio Transformer. 
T8. Output Transformer. 
T9. Line Transformer. • 
Tb. Oscillator Coil Assembly. 

REACTOR COILS 

LI. Filter Reactor-25 henries, 330 ohms. 
L2. Filter Reactor-35 henries, 800 ohms. 
L3. Output Choke-15 henries, 500 ohms. 
L4. Reproducer Field Coil-7,000 ohms. 
L5. Reproducer Cone Coil-10 ohms. 

MISCELLANEOUS 

SW1. Line Switch. 
SW2. 110/120 Volt Switch. 

1 



378 OFFICIAL RADIO SERVICE MANUAL 

I 

MODEL 
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KEY TO MODEL "99" WIRING DIAGRAM 
SW. 1—Distant-Local Switch 
SW. 2—Line Switch 
SW. 3-110-120 Volt Switch 
SW. 4-- Tone Control Switch 
SW. 5--Phonograph Pick-up Switch (if used) 
C2, C3, C4 and CS—Four Gang Condenser 
C6, Cl and C8—Radio Frequency Trimming Conden-

sers (assembled with CI, C2, C3, and C4) 
C9—Oscillator Series Trimming Condenser 
C10-0scillator Shunt Trimming Condenser (assembled 

with Cl, C2, C3, and C4) 

C111 
u}Radio Frequency Compensating Condensers 

C13 1 I nter. Frequency Compensating Condensers 
C141Assembled with T4 and T5 

C15 Radio Frequency By-pass Condensers (. 1 mid.) 
C16 ( Marked WG 44) 

C17, C18, C19—Inter. Frequency Primary Tuning 
Condensers, (800 m.m.f. fixed—assembled with T4, 

T5, and T6) 
C20, C211Inter Frequency Secondary Tuning 
C22, C23JCondensers (assembled with T4, T5, and T6) 
C24—Phone Condenser (2500 tn.m.f.) 
C25—Audio Frequency By-pass Condenser (. 1 m.f.d ) 
C26—Atidio Frequency By-pass Condenser 1 

I By-pass 
Condenser I Condenser 

Condenser Assembly 
W.G.41 or 

Condenser I W.G. 53 

(•5 m.f.d.) 
C27—Voltage Divider By-pasi: 

(.5 mid.) 
C28—Voltage Divider By-pass 

(.5 m.f.d.) 
C29—Voltage Divider By-pass 

(.5 m..d.) 
C30—Audio Frequency By-pass Condenser (.5 m.f.d.) 
C31—Voltage Divider By-pass Condenser (.5 m.f.d.) 

(C30 and C31 assembled with C32, C33, and C34) 
C32-1 m.f.d.I 
C33-2 m.f.d. ¡ Filter Condenser Assembly S No. 652360 
C34-2 m.f.d.) 
C35--Tone Control Condenser (.05 m.f.d.) 
C36— Fixed Oscillator Trimming Condenser ( 720 m.m.f.) 
C37—Oscillator Grid Condenser ( 720 m.m.f.) 
C38—External Filter Condenser (two of 2 m.f.d. WG. 23) 

0 

le"  

yf 

ed3 

C39—External Filter Condenser (two of 1 m.f.d 579651) 
0—Oscillator Coil Assembly 
P—Phonograph Pick-up (optional) 
TI—Antenna R.F. Coil Assembly 
T2—First Stage R.F. Coil Assembly 
T3—Second Stage R.F. Coil Assembly 
T4—First Intermediate Freq. Transformer 
T5—Second Intermediate Freq. Transformer 
T6—Third Intermediate Freq. Transformer 
T7—Audio Transformer 
T8—Output Transformer 
T9—Line Transformer 
T1O—Phono. Pick-up Input Transformer 
R2 1R.F. Oscillation Suppressor Resistor 
J Black and Grey 8750 ohms.; was Red and Yellow) 

R3, R4, and R5—(Assembled with T4, T5, and T6, 
40000 ohms. Black with Black dot) (omitted on 
later production). 

R6—Audio Resistor (40000 ohms. Black with Black dot) 
R7—Power Stage Grid Resistor () Meg. Brown) 
R8—Filament Centre-tapped Resistor (60 ohm. wire-

wound) 
R9—Grid Bias Resistor, ( 1500 ohm. Blue or 1460 ohm. 

Blue with Rec. End) 
RIO—Oscillator Grid Leak, (40000 ohm. Black with 

Black dot) 

R11-425 Ohms. I Voltage Divider Resistor 
R12-875 Ohms. (wire-wound) 
R13-130 Ohms. J 
RI4—Volume Control 500 ohms 
R15—Voltage Divider Resistor (4800 ohm. Vitrohm) 
R16—Voltage Divider Resistor (7000 ohms. Red and 

Yellow; was Brown and Yellow) 
R17— Phono. Pick-up Volume Control (if used) 
R18—R.F. Grid Resistor ( 3,000 ohm Green with Blue 

Tip; was Green). 
R19-0scillator Grid Resistor ( 3,000 ohm Green with 

Blue Tip; was Green). 
L—Link (to be removed if Phono. Pick-up is used) 

LI } Fi L2 lter Reactor Coil Assembly 

L3—Output Filter Choke Coil, (assembled with C32, 
C33, and C34.) 

e 
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MODEL 110-KEY TO 
RESISTORS, COLOUR AND VALUE (OHMS) 

RI. Suppressor-Blue with Maroon-7,700. 
R2. Stabilizer-Black with Grey-8,570. 
R3. Filament Center-tapped Resistor Wire-wound--

60. 
R4. Variable Tone Control-0-50,000. 
R5. Automatic Volume Control Grid Leak-Green 

with Grey 2,000,000. 
R6. Oscillator Grid Leak-Black-40,000. 
R7. Oscillator Grid Suppressor-Green and Blue-

3,000. 
R8. & R9. Automatic Bias Resistors-Red- 100,000. 
RIO. Voltage Divider Wire-wound-485. 

RII Resistors-mounted Maroon with Green-
8,000. 

R12. 1 together. J Wire-wound-395. 
R I 3. Volume Control- 1,600. 
R14. Grid Bias Resistor-Yellow with Black-740. 
R15. Filament Centre-tapped Resistor-Wire-wound 

-60. 
R16. Extra Bias Resistor-Blue with Maroon-7,700. 

,CONDENSERS 
Cl. R. F . By-pass-. I MFD. WG-44. 
C2. 1st Gang Condenser Trimmer. 
C3. 1st Gang Condenser Section 
C4. 1st R.F. Compensator. 
C5. R.F. By-pass-. 1 MFD. WG-44. 
C6. 2nd Gang Condenser Trimmer. 
Cl. 2nd Gang Condenser Section. 
C8. 2nd R.E. Compensator. 
C9. R.F. By-pass----. 1 MFD. WG-44. 
C10. 3rd Gang Condenser Trimmer 
Cll. 3rd Gang Condenser Section. 
C12. I.F. Primary Condenser-800 MME. 
C13. I.F. Tuning Condenser. 
C14. I.F. Neutralizing Condenser. 
C15. I.F. Primary Condenser. 
C16. I.F. Tuning Condenser. 
C17. I.F. Neutralizing Condenser. 
C18. I.F. Primary Condenser-80f MME 
C19. I.F. Tuning Condenser. 
C20. I.F. By-pass Condenser-2,500 MME. 
C2I. Tone Control . 05 MFD. WG-I06. 
C22. Coupling Condenser 800 MME. 

CIRCUIT DIAGRAM 
C23. I.F. By-pass Condenser 2,500 MME. 
C24. Oscillator Grid Condenser 720 MME. 
C25. Oscillator Fixed Trimming Condenser 800 MME 
C26. 4th Gang Condenser Trimmer. 
C27. Oscillator Series Trimming Condenser 
C28. 4th Gang Condenser Section. 

C29. 
C30. 
C31. 
C32. 
C33. 
C34. 
C35. 
C36. 
C37. 
C38. 
C39. 

C40. 
C41. 

By-pass 
Condensers 
Assembled in 
two Containers 
Marked WG-4I 

.5 MFD. 

.5 MFD 
1.0 MFD. 
.5 MFD. 

1.0 MFD. 
.5 MFD. 

Line Filter Condenser-Centre Tapped. 
1 MFD. each half. S No. 700759 

Filter ) 2 MFD. 
Condensers 1 4 MFD. 
Assembled with ( 
Tb O ) 4 MFD. 

External Filter 1 4 MFD.(2 of S No.552844) 
Condensers f 2 MFD.(2 of S No.579651) 

TRANSFORMERS 

T1. Antenna R.F. Transformer. 
T2. 1st Stage R.F. Transformer. 
T3. 2nd Stage R.F. Transformer. 
T4. 1st I.F. Transformer. 
T5. 2nd I.F. Transformer. 
T6. 3rd I.F. Transformer. 
T7. Oscillator Coil. 
T8. Line Transformer. 
T9. Input Transformer. 
Tb. Output Transformer. 

REACTOR COILS 
LI. I.F. Choke Coil (large)-85 ohms. 
L2. I.F. Choke Coil (small)-35 ohms. 
L3. Filter Reactor- 10 henries, 300 ohms. 
L4. Filter Reactor- 10 henries, 300 ohms. 
L5. Reproducer Field Coil-3,250 ohms. each side of 

tap. 
L6. Reproducer Moving Coil-10 ohms. 

MISCELLANEOUS 

SW 1. Operating Switch. 
SW2. 110-120 Volt Switch. 

=:3,-->aettmmensstate.t..trttstaccermeattr,...,.....sat s-aa---ttes3.teaststans-sc. 
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MODEL 120---KEY TO CIRCUIT DIAGRAM 
RESISTORS, COLOUR AND VALUE (OHMS I 

RI Suppressor-Blue with Maroon-7,700. 
R2. Stabilizer-Black with Grey-8,570. 
R3. Filament Center-tapped Resistor Wire-wound-60. 
R4. Variable Tone Control-0-50,000 
R5. Automatic Volume Control Grid Leak-Green with 

Grey 2.000.000. 
R6. Oscillator Grid Leak-Black-40,000. 
R7. Oscillator Grid Suppressor-Green and Blue-3.000. 
R8. & R9: Automatic Bias Resistors-Red-I00.000. 
RIO. Voltage Divider Wire-wound--185. 
R11. Resistors--mounted } Maroon with Green-8,000. 
RI2. together. Wire-wound-395. 
R13. Volume Control-1,600. 
R14. Grid Bias Resistor-Yellow with Black-740. 
R15. Filament Centre-tapped Resistor-Wire-wound-60. 
R19. Extra Bias Resistor-Blue withiMaroon-7,700. 
R17. Record Volume Control 0 60. 

CONDENSERS 
Cl. R.F. By-Pass-. 1 MED. WG-44. 
C2. 1st Gang Condenser Trimmer. 
C3. 1st Gang Condenser Section. 
C4. 1st R.F. Compensator. 
C5. R.F. By-pass-. 1 MED. WG-44. 
C6. 2nd Gang Condenser Trimmer. 
C7. 2nd Gang Condenser Section. 
C8. 2nd R.F. Compensator. 
C9. R.F. By-pass. . 1 MFD. WG-44. 
C10. 3rd Gang Condenser Trimmer. 
Cll. 3rd Gang Condenser Section. 
()12. I.F. Primary Condenser-800 MMF. 
C13. I.F. Tuning Condenser. 
C14. I.F. Neutralizing Condense,. 
C15. I.F. Primary Condenser. 
C16. I.F. Tuning Condenser. 
C17. I.F. Neutralizing Condenser. 
C18. I.F. Primary Condenser-800 MMF. 
C19. I.F. Tuning Condenser. 
C20. I.F. By-pass Condenser-2,500 MMF. 
C21. Tone Control .05 MED. WG-106. 
C22. Coupling Condenser 800 MMF. 
C23. I.E. By-pass Condenser 2,500 MME. 
C24. Oscillator Grid Condenser 720 MME. 
C25. Oscillator Fixed Trimming Condenser 800 MME. 
C26. 4th Gang Condenser Trimmer. 

C27. Oscillator Series Trimming Condenser. 
C28. 4th Gang Condenser Section. 
C29. .a MED. 
C30. By-pass .5 MED. 
C3I. Condensers 1.0 MED. 
C32. Assembled in .5 MED. 
C33. two Containers 1.0 MED. 
C34. 
C35. 
C36. 
C37. 
C38. 
C39. 

LI. 

L3. Filter Reactor- I0 henries, 300 ohms. 
L4. Filter Reactor-10 henries, 300 ohms. 
L5. Reproducer Field Coil-3,250 ohms, each side of tap. 
L6. Reproducer Moving Coil-10 ohms. 
L7. eg L8. Motor Series Coils. 
1.9. & Lb. Motor Shunt Coils. 

MISCELLANEOUS 
SW I. Operating Switch. 
SW2. 110-120 Volt Switch. 
SW3. Motor Switch. 
SW4. Radio-Record Switch. 
P. Phonograph Pick-up 

Marked WG-41 .a M FD. 
Line Filter Condenser- Centre Tapped. 

.1 MED. each half. S. No. 700759. 
Filter I 2 MED. 
Condensers I 4 MED. 
Assembled with I 

T10 I 4 MED. 
C40. C41. I External Filter / 4 MED. (2 of S No 5528441 

1 MED. (S No. 5796511. 
C42. 1 Condensers 1 MED. (S No. 579651. 

TRANSFORMERS 
T1. Antenna R.F. Transformer. 
T2. 1st Stage R.F. Transformer. 
T3. 2nd Stage R.F. Transformer. 
T4. 1st I.F. Transformer. 
T5. 2nd I.F. Transformer. 
TO. 3rd I.F. Transformer. 
T7. Oscillator Coil. 
T8. Line Transformer. 
T9. Input Transformer. 
T10. Output Transformer. 

T11. Phonograph Input Transformer. 

REACTOR COILS 
I.E. Choke Coil (large)-85 ohms. 
I.F. Choke Coil (small)-35 ohms. 

• • -,4••• aritzeim,1444-...-.zraewarmaem ••••••---ZazzleVeIC 
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THE C6 COMPACT AND CONSOLE-1926-27 
Figure 10 shows the circuit diagram of the 

C6 Compact and Console. The chasses in both 
of the above models are identical with the excep-
tion of the cable, which is longer in the Com-
pact model than in the Console. The "ground" 
symbols indicate that the circuit is grounded to 
the chassis at those points. 

o o o db ,- 4,5» 
44--1004-1)00000006-0 

4111  

-11 

`r! 

9 

THE CONWAY AND HASTINGS ( 1927-28) 
The circuit diagram of the Conway and Hast-

ings Models is illustrated at Figure 11. The 
chasses of both models are identical with the 
exception of the cable, which is longer on the 
Conway than on the Hastings. 

THE WARWICK AND WINDSOR ( 1927-28) 

Figure 12 shows the circuit diagram of the 
Warwick and Windsor Models. The chasses 
in both models are identical with the exception 
of the battery cable, which is longer on the 
Warwick than on the Windsor. The "ground" 
symbols indicate that the circuit is grounded to 
the chassis at these points. 

210000000 0 

LP.:1:4n3- 1 0000Q 

I 

THE DC5 

9 

COMPACT AND CONSOLE 
(1926-27) 

Figure 9 shows the circuit diagram of the 
DC5 Compact and Console. The chasses in 
both of the above models are identical with the 
exception of the cable which is longer in the 
compact model. The "ground" symbols indicate 
that the circuit is grounded to the chassis at 
those points. 

While the diagram shows the order of the 
tubes in their natural progressive sequence for 
the purpose of simplicity, their actual order in 
the chassis, counting from left to right, is as 
follows :-1st R.F. Amplifier, 2nd Audio Ampli-
fier, 2nd R.F. Amplifier, 1st Audio Amplifier 
and Detector. 

01
1 
A3
1S
02
ID
 1
S3
21
0d
 3
0 
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13 

THE BALMORAL AND BERWICK ( 1927-28) 
Battery Operated 

Figure 13 shows the circuit diagram of the 
Balmoral and Berwick. The chasses of both 
Models are identical with the exception of the 
cable which is longer in the Balmoral than in 
the Berwick. The "ground" symbols indicate 
that the circuit is grounded to the chassis at 
these points. 

• 

45 

5v 

o  
t8V 

110 V. 

o 

Figure 17 
Schematic diagram of the A.B.C. Power Unit Circuit. 

N 

Figure 

Sc 
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THE BANDBOX JUNIOR ( 1928) 
Figure 14 is the schematic circuit diagram of 

the Bandbox Junior, which is made in two 
models, namely, for use with WX 199 Radio-
trons and for use with UX 201B Radiotrons. 
The WX 199 Model has a finer wound volume 
control rheostat than the UX 201B type. The 
R.F. coils are also different. The Bandbox 

(1)/VY0.1\lni\j\ 
7 Ale "6 

THE DE FOREST CROSLEY POWER UNIT 
FOR ELECTRIC HASTINGS, BERWICK 

AND FIRST SERIES SYMPHONY 
MODEL ( 1927-28) 

Figure 17 illustrates the circuit of the Power 
Unit used in the above electric models. The 
transformer is shown at the bottom with its 
separate windings for the filaments of the 
UX 226, UY 227, UX 171A, and UX 280 Radio-
trons respectively. The Mershon condenser is 
illustrated at the left upper centre, while choke 
coils are indicated at the centre and top. The 
2 M.F. fixed condenser connected between the 

1 

F e.11rne   

7-1 
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frTn' 

• 

1 

green lead and the chassis is illustrated just 
above the Mershon condenser. The variable 
resistance shown at the left centre is the rheo-
stat indicated as "E" in Figure 17. The wind-
ing to the right of the rheostat is the UX 171 
bias resistor wound on a flat bakelite form. The 
potentiometers placed at the lower right of the 
power unit are shown at the left, connected 
across the filament windings of the UX 226 
and UY 227. 
The mid top resistor connected across the 

UX 171A filament terminals is the narrow fine 
winding on the bakelite strip and the ground 
symbols represent connections to the chassis. 

—.ma.-- t vmerar 

r 

umgml' 



e 

1.1 

E n's 

f17 

 A 

oCe 

I 

Figure 18 
Schematic diagram of the Etude and Symphony Power Unit. 

Figure 15 

THE BARCAROLLE AND MINUET 
(Battery Type-1928-9) 

Figure 15 is the circuit diagram of the above 
Receivers. The ground symbols indicate con-
nections to the chassis at these points. 

While the diagram shows the order of the 
tubes to be in their natural progressive 
sequence for the purpose of simplicity, their 
actual order in the chassis is as follows:— 

Row parallel to rear edge—From left to right, 
1st R.F. amplifier, 2nd R.F. amplifier, 
3rd R.F. amplifier, Detector. 

Remaining two Tubes—Front tube, 2nd A. F. 
amplifier, middle tube, 1st A.F. ampli-
fier. The points between which series 
tests may be made are obvious but one 
or two examples are illustrated below. 

Figure 21 
Circuit diagram of the First Series Symphony Chassis. 
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Figure 19 
Schematic diagram of the Electric Hastings Chassis Circuit. 

THE ELECTRIC HASTINGS CHASSIS 
(1927-28) 

Figure 19 is the circuit diagram of the 
Electric Hastings chassis. While the position 
of the tubes are shown in their natural pro-
gressive order of sequence for the purpose of 
simplicity, their actual order in the chassis is 
as follows, counting from the left to right:-
1st R.F. Amplifier, 2nd A.F. Amplifier, 1st A.F. 
Amplifier, 2nd R.F. Amplifier and Detector. 

THE SYMPHONY CHASSIS 
(First Series—Power Unit Separate) ( 1928-29) 
Figure 21 is the circuit diagram of the Sym-

phony Model, first series. The heavy horizontal 
line near the centre represents the steel 
chassis. It will be noticed that several connec-
tions are made to it. 

THE DE FOREST CROSLEY POWER UNIT 
FOR ETUDE ANI) SECOND SYMPHONY 

SERIES ( 1928-29) 
Figure 18 illustrates the circuit diagram of 

the power unit of the Etude and Symphony 
Models. The "ground" symbols indicate con-
nections to the chassis. The Mershon Con-
denser is shown at the upper left while the tap-
ped resistor mounted vertically in the power 
unit is placed to the left of the Mershon. The 
transformer is located near the centre of the 
drawing. It will be noticed that the filament 
windings for each type of tube are placed to 
the left of the primary. 
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THE SYMPHONY (Second Series) AND THE 
ETUDE ( AC. 1928) 

Figure 22 is the circuit diagram of the second 
series Symphony and Etude chasses. The heavy 
horizontal line near the centre represents the 
steel chassis. It will be noticed that several 
connections are made to it. 

THE CONCERTO, SONATA AND OPERA 
MODELS ( 1928-29) 

Figure 24 is the circuit diagram of the chassis 
contained in the above models. It will be noted 
that the R.F. coils are slightly different from 
other types as the balance winding is a portion 
of the secondary winding. 

THE NOCTURNE ( AC. 1928) 
Figure 23 shows the circuit of the Nocturne 

chassis and power unit. The chassis occupies 
the left portion, while the power unit is shown 
at the right. The chassis is placed on the upper 
shelf and the power unit is located on the bot-
tom shelf. 
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SYMBOL DESCRIPTION PAnr No. 

CI Tuning condenser gang AS394A 
CS .25 Mfd. cathode R.F. by-pass 

condenser 
CS .25 Mfd. screen R. F. by-pass conslenser A3819 
C4 .30 Mfd. plate R.F. by-pass condenser 

C5 .10 Mfd. Oct. automatic bias by-pass 
condenser 

CS 1.0 Mfd. RI'. cathode by-pass A5820 
condenser 

Cl . 10 Mfd. R.F. screen by-pass condenser 

C8 .0001 Mfd. R.F. plate by-pass condenser A3815 
CV .0001 Mfd. R.F. plate by-pass comics:et AS861 
CIO .02 Mfd. A.F. coupling condenser . A5851 

eazirns mar  

UV-2.24 UY-224 

SYMBOL DESCRIPTION Parr No 

Cl Tuning condenser gang... . . A5394A 

CS .25 Mfd. cathode R.F. by-Dass 
condenser .. 

CS .24 Mfd. screen R.F. by-pass condenser ASSIS 
C4 .50 Mfd. plate R.F. by-pass condenser 

C5 . 10 Mfd. Oct. automatic bias by-pass 
condenser  

C6 1.0 Mfd. R.F. cathode by-pass A5820 
condenser  

Cl . 10 Mfd. R.F. screen by-pass condenser 

C8 .0001 Mfd. R.F plate by-pass condenser A3815 

C9 .0001 Mfd. R.F. plate by-pass condenser A3861 

CIO .0t Mfd. A.F. coupling coadenser A3821 

C11 . 10 Mfd. R.F. cathode 4-pass 
condenser  A3820 

Cll 1.0 M/d. output coupling condenser 

R 5 

1/Y-24 

SPEAKER 

TYPES 400-420 CHASSIS 

C11 
C12 
C 13 
RI 
RS 
R3 
R4 
R5 
R6 

R7 
R8 

R9 
RIO 

("Brock" soc " Rideau" Models) 

.10 Mfd hum filter condenser 
1.0 Mfd. output coupling condenser } A3820 
8 Mfd. Mershon power filter condenser A3845 
5,500 ohm antenna resistance  A3791 
75 ohm UY 524 bias resistance A3792 
300 ohm vol. control (bias) resistance 53773 
2,500 ohm voltage divider resistance 
3,050 ohm voltage divider resistance A3794 
550,000 Am Oct. automatic bias 

resistance    A3796 
24,000 ohm cathode bias resistance .   A3797 
250,000 ohm screen voltage reducing 

resistance  A3798 
100,000 ohm hum filter resistance  A3799 
300,000 ohm Oct plate resistance   A5802 

UY-124 

L.CNT 

(" Elgin" Model) 

C13 (2) 8 Mfd. Mershon power filter 
condenser A5845 

C14 .5 Mfd. hum Liter condenser A2263 
RI 5,500 ohm antenna resistance AS791 
RS 73 ohm UY 244 bias resistance A3792 
R9 SOO ohm vol. control resistance.. A4047 
R4 2,500 ohm voltage divider resistance 
RS 3,050 ohm voltage divider resistance f 
R6 550,000 ohm Oct. automatic bias 

resistance .     A3796 
R7 24,000 ohm cathode bias resistance A5797 
R8 £50,000 ohm screen voltage reducing 

resistance  A5798 
R9 90,000 ohm Oct. plate resistance A4048 
R11 900,000 ohm .F. grid leak resistance A3800 
R12 I,65C ohm UX 446 bias resistance A3801 
RIS 280,000 ohm Det, plate resistance A4050 
R14 20,000 ohm ham filter resistance A4049 
R15 31 ohm phono. vol. limit resistance  A$086 

A3794 

TYPE 410 CHASSIS 

ot o 

(IX-243 

-r 

DIAL 
LIGHT ihr-2.50 

CIE 

R11 900,000 ohm A.F. grid leak resistance A38001 
1,650 ohm UX 245 bias resistance A3801J 

St " Hi-lo" switch (voltage control) C339313 
SS "On-off" switch (power control) S3774 

T1 Antenna coupling transformer A3826A 
T2 R.F. Interstage transformers.   A3909A 
TS R.F. choke    A3840A 
T4 R.F. choke.  A3841A 
T5 A.F. output choke A3779 
Tel A.F. output transformer A3780 
T7 Power transformer A5781 
T8 Power filter choke A1892 
TO Speaker field /LIMA 

UX-24.5 

RIS 60 ohm phono. vol. control resistance A3887 

SI Motor " on-off" switch...  A4076 
St " Hi-lo" switch (voltage control)  CS393B 
SS "On-off" switch (power control)  S5774 
S4 " Radio-record" switch (3 gang)   A4051 

T1 Antenna coupling transformer A3826A 
T2 R.F. Interstage transformers A3909A 
TS R.F. choke  A3840A 
'T4 R.F. choke   »CIA 
TO A.F. output choke   A3779 
TS A.F. output transformer   A5780 
T7 Power transformer   A3781 
T8 Power filter choke    A1692 
To Speaker field.   A5629A 
Tb O Pickup (record)  D228311 
T11 Pickup transformer . A4055A 
T12 Motto. (sa cycle) A5698 
Tlt Motor (MI cycle)   A3699 

.1 

"V=  I.I.PSI000000 s000.e.o./. 
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Part No. 

1.1224 

42 

a. 4,4171 

Symbol Description 
Cl .25 Mfd. by-pass condenser 
C2 .25 Mfd. by-pass condenser1 Block A3565 
C3 .30 Mfd. by-pass condenser 
CS .002 Mfd, by-pass condenser   B3676 

C 
C7 .25 Mfd. by-pass condenser 
8 .25 Mfd. by-pass condenser} Block A3564 

C9 8 Mfd. filter condenser] 
CIO 8 Mfd. filter condenser} Mershon A1456 
C11 8 Mfd. filter condenser) 
C12 .00025 Mfd. by-pass condenser   A1496 
C13 Gang condenser j 
CI4 Aligning condenser B35308(   
CI5 .0001 Mfd. grid condenser   A3669 
RI 10,000 obro Attenuator resistance A3595 

DE FOREST CROSLEY LTD. 

ARIA AND TROUBADOR. MODELS 
TYPE 740 

Uf 224 

fle.17 

4 0  

G 0  

TwIfTYP LESOS 

(/),-224 

.1 

U/22 f ef'Z.17 

ter•li 

R2 130 ohm Bleeder resistance   A3589 
R3 615 ohm vol. control ( Potentio) 

resistance   A3602 
R4 7,330 ohm voltage divider   A3596 
R5 6,500 ohm voltage divider 

resistance   A3594 
R6 835 ohm 245 bias resistance   A3572 
R8 4,500 ohm Detector plate 

resistance   A3670 
R9 1 megohm grid leak resistance   A3597 
RIO 400 ohm 227 bias resistance   A3590 
RII 20,000 ohm 227 bias bleeder 

resistance   A3671 
R12 20,000 ohm 1st audio filter 

resistance   A3598 

TYPE 750 

UY-224 ' 

C, CO 

1,034••• 

•«•136 

C.S 

A_ 

LIY-127 

Cs 

•ea  

rawer, .4.•••4 

a.r.12 

—”r-

eX 

ex z1.5 

  War ad 

*i'flr brotet.#1,0,* 

R13 1.25 megohm grid leak resistance B3668 
Si Local-distance (range control) 

switch   A358I 
S2 Hi-lo ( volt, control) svètch   A3393B 
S3 On-off switch   A2647 
T2 Radio frequency transformers   3578A 
T3 Antenna transformers   A3575A 
T4 Speaker field coil   A3496 
T5 Filter choke   D3567B 
T6 Push-pull audio transformer 

F3544B Ti Output audio transformer 
T8 Power transformer   D35678 
TO Radio frequency choke   B3677A 
Tb O Audio frequency choke   B36738 

5.e•oto e•oe. PU TO 

ColUr-IC   

Toe 

Y•ou•osur • r• 

C7 

To . 

• 

Symbol Description Part No. 
Cl .25 Mfd. by-pass condenser) 
C2 .25 Mfd. by-pass condenser } Block A3565 
C3 .30 Mfd. by-pass condenser) 
C5 .J02 Mfd. by-pass condenser   B3676 

C7 .25 Mfd. by-pass condenser) „iBlocks_ 
C8 .25 Mfd. by-pass condenser( 

io) A3564 
C9 8 Mfd. filter condenser] 
CIO 8 Mfd. filter condenser} Mershon A1456 
C11 8 Mfd. filter condenser) 
C12 .00025 Mfd by-pass condenser   A1496 
C13 .0001 Mfd. grid condenser   A3669 
C14 .00003 Mfd. antenna condenser 

(Twisted wire)   A3723 
C15 .002 Mfd. by-pass condenser 

(Tone control)   B3676 
C16 .5 Mfd. by-pass condenser   A3564 
C17 Aligning condenser).. 

B3530B C18 Gang condenser 1..  
RI 10,000 ohm Attenuator resistance A3595 

ci 

T. 

••••T 

LI•blY 

R2 130 ohm Bleeder resistance   A3589 R18 
R3 615 ohm voltage control resistance SI 

(Potentio)   A3782 
R4 7230 ohm voltage divider S2 

resistance   A3596 S3 
RS 6,500 ohm voltage divider S4 

resistance   A3594 
R6 835 ohm 245 bias resistance   A3572 S5 
R9 1 megohm grid leak resistance   43597 S6 
RIO 400 ohm 227 bias resistance   A3590 T2 
R11 20,000 ohm 227 bias bleeder T3 

resistance   A3671 T4 
R12 20,000 ohm 1st audio filter T5 

resistance   A3598 T6 
R13 1.25 megohm grid leak resistance A3703 T7 
R14 31 ohm limiting resistance   A3686 T8 
RIS 60 ohm phono volume control TO 

resistance ( Potentio)   A3687 T 10 
R16 10,000 ohm det. plate resistance   A3948 T11 
R17 1 megohm tone control resistance T12 

(Potentio)   A3777 

We SWILL Or 6A1.11 SWOT. ettelle[i 

  ; 

St 
(IX-280 

200,000 ohm loading resistance .... A3947 
Local-distance (range control) 
switch   A3581 
On-off switch   A2647 
Hi-lo (volt, control) switch   A3393B 
Radio-record (on volume control) 
switch   A3782 
Radio-recordj — 

uang switch   A3945 Radio-record( 
Radio frequency transformers   3578A 
Antenna switch   A3575A 
Speaker field ( Pot) coil   A3496 
Filter choke   D3567B 
Push-pull audio transformer 

  F3544B Output audio transformer 
Power transformer   D3567B 
Radio frequency choke   B3677A 
Phono pickup   A2283 
Phono pickup transformer   83684 
Phono motor 25 cycle   A3698 
Phono motor 60 cycle   A3699 
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Symbol 

RI 10,000 ohm attenuator resistan, . A8395 

/111 100,000 ohm isolating resistance. . A3799 
113 500,000 ohm isolating resistance  A3667 

114 1,000 ohm isolating resistance . A3869 
R5 500,000 ohm isolating resistance . A9867 

116 1,000 ohm isolating resistance .. A3860 
R7 25,000 ohm voltage dividing resistance A3600 

R8 25.000 ohm voltage dividing resistance  A3600 

R9 250,000 ohm plate resistance   A3798 

RIO 1,000,000 ohm level control resistance. C3504 

R11 250,000 ohm plate resistance . A3798 

R12 500,000 ohm grid leak resistance A5867 
R13 100,000 ohm isolating resistance ... A3709 
1114 400 ohm bias resistance  . A3590 

RIS 40,000 ohm A.F. bias bleeder resistance. A3671 

R16 18,000 ohm isolating resistance_ .. A3598 

DE FOREST CROSLEY LTD. 

MELODY AND MINSTREL MODELS-

Description Part No. 

Sy mbol Description 
RI 10,000 ohm attenuator resistance 
R2 100.000 ohm isolating resistance 
R9 500,000 ohm isolating resistance 
R4 1,000 ohm isolating resistance 
115 500,000 ohm isolating resistance_ 
116 1.000 ohm isolating resistance 
117 45,000 ohm voltage dividing residence A3300 
R8 25,000 ohm voltage dividing resistance A3300 
R9 250.000 ohm plate resistance. A3798 
RIO 1,000,000 ohm level control resistance C3304 
1111 250,000 ohm plate resistance . A319R 
R13 100,000 ohm isolating resistance .A3799 
1114 400 ohm bias resistance... . . A3390 
1115 20,000 ohm A.F. hie& bleeder resistance. A3671 
1116 18,000 ohm isolating resistance .   A3.198 
RI7 835 ohm 11X 245 bias resistance A9368 
RIS 87 ohm 11.F. bias (constant) resistance 

  

R19 250,000 ohm isolating resistance A3007 
ROO 4.700 ohm voltage divider resistance.. A3865 
1181 5,600 ohm bleeder resistance A9868 
1122 1,000,000 ohm tone control resistance A4034A 

l'art No. 
A3à9.3 
A3799 
A3367 
A3469 
A3367 
A3369 

R24 
Cl 
C2 
CS 
C4 
CS 
CO 
C7 
C8 
CO 
CIO 
CII 
C12 
C13 
C14 
CIS 
CI6 
Cl? 
CI8 
C19 

TYPE 800 CHASSIS 

R17 835 ohm UX 245 bias resistance } A3868 
R18 67 ohm R.F. bias (c,nstant) resistance. 

R19 250,000 ohm isolating resistance . A3907 
R20 4,700 ohm voltage divider resistance. A3865 

1121 5,600 ohm bleeder resistance A3866 
R22 1,000,000 ohm tone control resistance... C9922 
CI Tuning condenser ( 4 gang)  A9530A 

CO .115 Mfd by-pass ci.ndenser .. B3873 

CS 
R.F. '  F by-passt condenser 113872 

C4 .1 Mfd.  
C5 .05 Mfd. by-pass cindenser . B3873 

C6 .05 Mfd. by-pass cendenser 113873 

C7  .1 Mfd'} 11.F. by-pass condenser .. B3874 
C8 .1 Mfd. 
CO .005 Mfd grid condenser  B3891 

CIO .0001 Mfd. R.F. 13> -pass condenser .. B9861 
C11 .1 Mfd. by-pass condenser   B3871 

Cl2 .1 Mfd. pid condenser  B3875 

TYPE 810 CHASSIS 
ROS 160 ohm 'Mono voi.inte control 

resistance 
SI ohm phono volume limit resistance 
Tuning condenser (4 gang) 
.05 Mid. by-pass condenser 

?Rd. R.F. by-pess condenser 113874 
.1 Mfd.ci 

.05 MI . by-pass coodenser 135(473 

.05 Mfd. by-pass condenser.   113873 

B3874 ., mfd.} R.F. by-pass condenser  
.1 Mfd. 

.005 Mfd. grid conrienser  113891 

.0°01 Mfd 11.F. by-pass condenser  . B386I 

.1 Mfd. b)-pass conlenser B3871 

.1 Mfd. grid condenser  113875 

.25 Mfd by-pass condenser 1 113871 
1.0 Mfd. R F. by-pass condenserf 

9 Mfd. 9 Mfd. 18 Mfd.} Mershon filter condenser . . A3932 

.00023 MM. R.F. by-pass condenser BI496 

.002 Mfd. tone control condenser B3676 

A3887 
A3886 
A3.530A 
B3873 

R-25 

C13 .25 Mfd. by-pass condenser 133871 
C14 1.0 Mfd. 11.F. by-peas condenser I 
C15 9 Mfd. 
C16 18 Mfd. Mershon filter condenser 43932 

CI7 B Mfd. 

C18 .00025 Mfd. R.F. by-pass condenser . BI496 
C19 .002 Mfd. tone control condenser 113676 
SI Voltage control switch A9993A 

St " On-off' power switch . A2647 

TI R. F. Antenna transformer 
TO R. F. pre-selection transformer ....... 9886A 

T3 R. F. inter-stage transformer 
T4 R. F. fixed-tune transformer  A3889A 

TS A. F. intermediate transformer} 
13903A 

T6 A. F. output transformer 

T7 Power transformer } 
A3884A 

T8 Filter choke 

T9 Speaker (field) . 43913A 

1401110«.. INSuLPIT. 

SI Voltage control switch .13393A 
St " On-off" power switch . A2847 
S3 Automatic stop switch   A3812 
S4 " Radio-record" change-over switch  A3955 
TI R. F. Antenna transformer 
T2 R. F. pre-selection transformer 3886A 
T3 R. F. inter-stage transformer 
T4 R. F. fixed-tune transformer A3889A 
TS A. F. intermediate transformer 
TO A. F. output transformer f 
T7 Power transformer} 
T8 Filter choke 
T9 Speaker (field)  A39I3A 
TIO Pickup transformer A3684  

{....  cycle 25 cycle A3810 TII Motor lao . 43811 

TIll Pickup 43697A 

.43903A 

A3884A 
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DE FOREST CROSLEY LTD. 
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11 STunot. DESCRIPTION 

.1 Cl Tuning condenser (3 gang) 43394B 

0 C2 .5 Mfd. filament by-pass condenser.. 
II C3 .5 Mfd. plate by-pass condenser  1 C4 .5 Mfd. filament by-pass condenser.. 

C5 .5 Mfd. screen by-pass condenser  

CO .00025 Mfd. grid condenser  A3993 

C7 .00025 Mfd. plate by-pass condenser A3993 

Ce .002 Mfd. grid condenser  A3992 

TYPE 700 CHASSIS 

TYPE 810 CHASSIS 

C111-232 

Motor Board Wiring 

(/X-232 UX-230 

("Serenata" Model) 

PART No. C9 .25 Mfd. plate by-pass condenser } 
CIO .25 Mfd. plate by-pass condenser  

SI C11 .00025 Mfd. antenna by-pass condenser A1496 
St RI 5,500 ohm Antenna resistance  A3791 

Rg 2 ohm filament resistance  A3978 T1 
A3972 T2 RS 3 megohm grid leak resistance  A3987 

R4 900,000 ohm grid leak resistance  A3800 T3 
R5 25,000 oÉm bleeder resistance  A3990 T4 
R6 35,000 ohm volume control resistance  A3994 '1'5 
R7 45,000 ohm voltage divider resistance  A3988 TO 
R8 20,000 ohm voltage divider resistance. A3989 V 

A3973 R9 

BROWN 

BROINM 

HG LEVER 

SPEED COtITROL. fiND sruncaToR. 

i/X- 230 Ole-231 

5,500 ohm isolating resistance  A3927 

B supply " on-off" switch  A3978 
"Local-Distance" switch  B3581 

Antenna transformer  A4090A 
R. F. Interstage transformers  A4089A 
R. F. Untuned transformer  A3889A 
Radio frequency choke  A3841A 
Audio frequency transformer  A2095 
Audio frequency transformer  A2096 
Filament Voltmeter    A3979 
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SYMBOL DESCRIPTION PART No. 
CI .25 Mfd. cathod R.F. by-pass condenser A4231 
CI .1 Mfd. screen R.F. by-pass condenser. } 
C3 .1 Mfd. plate R.F. by-pass condenser ... B4230 
C4 .018 Mfd. Det. auto-bias by-pass con 

denser  C4229 
C5 .0001 Mfd. Det. plate by-pass con-

denser  A3815 
CO 1 Mfd. Det. cathode bias by-pass con-

denser  C4229 
C7 .1 Mfd. Det. screen by-pass condenser B4230 
C8 .02 Mfd. A. F. coupling condenser  A4220 
C9 .05 Mfd. output bias by-pass condenser (See note 
C10 8 Mfd. Mershon filter condenser  A4173 
CI 1 8 Mfd. Mershon filter condenser  A4173 
C12 3 gang tuning condenser  A4207A 
CI3 R.F. resonating condenser  A4314 

N 
>-

V2 

N 

>-

V 3 

C" 

T 6 

0'22er°1 I 
iteownt  I F/(00 CO. 00,410 

1. 

AGO 

44,80 

00104 C00- 4.0 

TYPE 402 CHASSIS 
CIRCUIT DIAGRAM 

(" Drake" and " Nelson" Models) 
• 

e„5 
i; 

C s's 

RI 5,500 ohm antenna resistance   B3791 
RI 120 ohm R.F. bias resistance  A4205 
R3 615 ohm (vol. cont.) bias resistance  A4242 

R4 5,000 ohm voltage divider resistance.. .1 
R5 5,140 ohm voltage divider resistance... A4205 
R6 3,080 ohm voltage divider resistance.. . J 
R7 550,000 ohm Det. auto-bias resistance. A3796 
R8 35,000 ohm Det. cathode bias resistance A4126 

R9 250,000 ohm screen voltage drop re-
sistance  A4225 

RIO 400,000 ohm Det. plate resistance  A422 
R11 900,000 ohm A. F. grid leak resistance  A3800 

R12 800,000 ohm resistance  A4123 
RIS 1,000,000 ohm  A4222 

t\  
X 

V 4 

T4 

000 

8 

Ti 

*20 V.. w,rse. 

DIAL LterriT 
3934 

.0 VellOtt. 

3Aveg NO. 

Ti Antenna coupling transformer  4197A 
TI R. F. interstage transformer  4298A 
T3 Detector R. F. choke  A4293A 
T4 Output R. F. choke  A4296A 
T5 A. F. output transformer  A424bA 
TO Speaker field (used as filter choke) . .   4261 
T7 Power transformer  A4243A 
T8 R. F. interstage transformer  4311A 

SI Hi-lo switch  A4219A 
SI On-off switch  A4242 

NOTE:—First release: use two capacities of .1 Mfd. 
in series, parts 134230 and A4458. Later releases use 
only .05 section of block B4e30. 
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TYPE 403 CHASSIS. 

Symbol DESCRIPTION Part No. 
CI R. F. cathode by-pass con-

denser, .25 Mfd.   4772 
C2 R. F. screen by-pass con-

denser, .1 Mfd.   4810(B) 
C3 R. F. plate by-pass condenser, 

.1 Mfd.   4810(B) 
C4 Det. grid by-pass condenser, 

.018 Mfd.   4229(C) 
C5 Det. plate by-pass condenser, 

.0001 Mfd.   3815 
C6 Det. cathode by-pass con-

denser, 1.0 Mfd.   4229(C) 
C7 Det. screen by-pass con-

denser, .1 Mfd   4810(B) 
C8 A. F. coupling by-pass con-

denser, .02 Mfd.   4220 
C9 245 bleeder by-pass condenser, 

.03 Mfd.   4810(B) 
C10 Filter condenser, ( electroly-

tic) 8 Mfd.   4560 
C11 Filter condenser, ( electroly-

tic) 8 Mfd.   4560 
C12 R. F. tuning condenser 

gang)   4728 
(3 

Ti 
UY 224 
V3 

C11 

T 6 
fflffleafflin I 

lr\tedinner Ffrao CO,L L.0 

» 0.1.• GOrovno areo 

g 
g•, 

T4 

Symbol DESCRIPTION 
C13 Tone control condenser, 

Mfd.   
R1 
R2 

R3 

R4 

R5 

R6 

Ant. resistance, 5,500 
R. F. minimum bias 

120 Ohms   
Volume control 

Ohms   
Voltage 

5,000 
Voltage 

5,140 
Voltage 

3,080 

L VOICdr CO, at .ro 

.001 

Ohms.... 
resistor, 

resistor, 615 

reducing resistor, 
Ohms   
reducing resistor, 

Ohms   
reducing resistor, 

Ohms   
R7 Det. automatic bias resistor, 

550,000 Ohms   
R8 Det. cathode bias resistor, 

35,000 Ohms   
R9 Det. screen filter resistor, 

250,000 Ohms   
R10 Det. plate resistor, 400,000 

Ohms   
RII 245 grid leak resistor, 900,-

000 Ohms   

Part No. 

3588 
3791 

4205(A) 

4534 

4205(A) 

4205(A) 

4205(A) 

3796 

4226 

4225 

4224 

3800 

UX245 
V.4 

5 

 o 
REMOTE SPEAKER 
E Rmum AL PANEL 

Symbol DESCRIPTION Part No. 
R12 245 grid bias resistor, 800,000 

Ohms   4223 
R13 245 grid bias bleeder resistor, 

1,000,000 Ohms   4681 
Si "On-off" power switch   4534(D) 
S2 Tone control switch   4784 
Ti R. F. transformer, antenna 

stage   4729 
T2 R. F. transformer, second 

stage   4730 
T3 R. F. transformer, detector 

stage   4731 
T4 R. F. choke, detector stage  4293 
T5 R. F. choke, output stage   4296 
T6 A. F. output transformer   4715 
T7 Power transformer   4725 
T8 Speaker ( Type D6)   4580 

(A) Part of candohm resistor strip 4205 
(B) Part of block condenser   4810 
(C) Part of block condenser   4229 
(D) Part of volume control as-

sembly   4534 

o 

1 
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PICTURE DIAGRAM—TYPE 410 CHASSIS 
("Elgin" Model—Motor Board Wiring) 
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TYPE 603 CHASSIS 

SCHEMATIC WIRING DIAGRAM 
(l'ioneer, Voyageur and Explorer Models) 

201 201e 201B 

e 

5VVITCH 

Qtti  
A1499 

TYPE 605 CHASSIS 

SCHEMATIC WIRING.DIAGRAM 

(Adventurer Model) 

2016 112A 

NOTE 0 

CeePleT C.C.( ASCO 

CN cenrAC, Ceue  

— 06.90 BROWN 

 08.90 RED 

 06.67k GREEN 

 0 A • 6 WHITE 

÷ ---0A-8 - C• BLACK 

 0 c- 4f YELLOW 

 o c 4i BLACK 000 RED 

—0 al. 90 hew.) BROWN 

 06.90 RED 

 0 B•67f GREEN 

 0A.6 WHITE 

.4w 0A- 8 - C. BLACK 

 0 C- 4# YELLOW 

 O C ke...)BL AR& EC 

• • 
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El 

5-1 
El 

-a 

UX-232 

R Z. 

CIRCUIT DIAGRAM—TYPE 700 CHASSIS 
("Serenata" Model) 

SYMBOL DESCRIPTION PART No. 

Cl Tuning condenser (3 gang)  A3394B 

C2 .5 Mfd. filament by-pass condenser... 
C3 .5 Mfd. plate by-pass condenser  A3979 
C4 .5 Mfd. filament by-pass condenser.. 
C6 .5 Mfd. screen by-pass condenser  
C8 .00025 Mfd. grid condenser  A3993 

C/ .00025 Mfd. plate by-pass condenser   A3993 

C8 .002 Mfd. grid condenser  A3999 

(IX-232 (IX-230 

C 
T 

j 

1  

C9 .25 Mfd. plate by-pass condenser } A3973 
C10 .25 Mfd. plate by-pass condenser  
C11 .00045 Mfd. antenna by-pass condenser A1498 
RI 5,500 ohm Antenna resistance  A3791 
R9 9 ohm filament resistance  A3978 
R3 3 megohm grid leak resistance  A3987 
R4 900,000 ohm grid leak resistance  A3800 
R5 25,000 ohm bleeder resistance  A3990 
R6 35,000 ohm volume control resistance  A3994 
R7 45,000 ohm voltage divider resistance  A3988 
R8 20,000 ohm voltage divider resistance. A3989 

UX- 230 UX-211 

R9 5,500 ohm isolating resistance  A3927 

Si B supply " on-off" switch  A3978 
S2 " Local- Distance" switch  B3581 
Ti Antenna transformer  A4090A 
T9 R. F. Interstage transformers  A4089A 
T3 R. F. Untuned transformer  A3889A 
T4 Radio frequency choke  A3841 A 
T5 Audio frequency transformer  A9095 
TO Audio frequency transformer  A2096 

V Filament Voltmeter  A3979 
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TYPE 701 CHASSIS— CIRCUIT DIAGRAM 

Symbol 

Cl Tuning Condenser (3 gang) 

C2 Filament by-pass condenser, .5 
Mfd.   

C3 R. F. Plate by-pass condenser, 
.5 Mfd.   

C4 Filament by-pass condenser  
.5 Mfd.   

C5 R. F. Screen by-pass condenser, 
.5 MM.   

C6 Det. Grid condenser, .00026 
Mfd.   

C7 Det. Plate by-pass condenser, 
.00025 Mfd.   

3993 

DESCRIPTION Part No. 

4811 

4803 

UX 232 UX 270 
T2 TJ 

Symbol DESCRIPTION 
C8 A. F. coupling condenser, .002 

Mfd.   
C9 A. F. filter condenser, .25 Mfd  
C10 A. F. filter condenser, .25 Mfd  

C11 Antenna condenser, .00025 Mfd  
4803 RI Antenna resistance, 5500 Ohms 

R2 Voltage control resistance, 2 
4803 Ohms   

R3 Det. grid leak resistance, 3,-
4803 000,000 Ohms   

R4 A. F. grid leak resistance, 
900,000 Ohms   

R5 Bleeder resistance, 25,000 Ohms 
R6 Volume control resistance, 35,-

3993 000 Ohms   

Part No. 

3992 
4804 
4804 
1496 
3791 

3978 

Symbol 

R7 

R8 

Voltage divider 

ZII43 

DESCRIPTION Part No. 

000 Ohms   3988 
Voltage divider 

resistance, 45,-

resistance, 22,-
000 Ohms   3989 

R9 R. F. isolating resistance, 6,100 
Ohms   4827 

Si On-off switch (part of R2)  3978 
S2 Local-distance switch   3681 

3987 Ti Antenna coupling transformer  4816 
T2 R. F. interstage transformer  4816 

3800 T3 R. F. untuned transformer  3889 

3990 T4 Detector R. F. choke   4826 
T5 A. F. ( 1st stage) transformer 4860 

3994 T6 A. F. (input) transformer   4860 

 ‘1111111111111111UMIUMMIUMIUMIIMIIIII=51111 
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Symbol DESCRIPTION 

Cl Tuning condenser (3 gang) 
C2 Filament by-pass condenser, 

.5 Mfd.   

C3 R. F. plate by-pass condenser, 
.5 Mfd.   

C4 Filament by-pass condenser, 
.5 Mfd. 

C5 R. F. screen by-pass condenser, 
.5 Mfd.   

C6 Det. grid condenser, .00025 
Mfd.   

C7 Det. plate by-pass condenser, 
.00025 Mfd.   

C8 A. F. co'upling condenser, .002 
Mfd.   

(IX 312. 4/XZJ2 

T2 

UX 23 T4 
75c41 

v• 1 

A 

TYPE 702 CHASSIS—CIRCUIT DIAGRAM 

UX2J0 (112.31 

Tel 

WIN 

„11,111,11kc;a1._ ., 

Part No. Symbol DESCRIPTION Part No. Symbol 

4811 

4803 

4803 

  4803 

4803 

3993 

3993 

3992 

C9 A. F. filter condenser, .25 Mfd  
C10 A. F. filter condenser, .25 Mfd  
C11 Antenna condenser, .00025 Mfd  

R1 Antenna resistance, 5,500 Ohms 
R3 Det. grid leak resistance, 3,-

000,000 Ohms   

114 A. F. grid leak resistance, 900,-
000 Ohms   

R5 Bleeder resistance, 25,000 Ohms 
R6 Volume control resistance, 35,-

000 Ohms   
R7 Voltage divider resistance, 

000 Ohms   
R8 Voltage divider resistance, 

000 Ohms   

4804 
4804 
1496 

3791 

3987 

4erre INOVCTOR 

e° o DYNAMIC 

•;‘13.• 

DESCRIPTION Part No. 

R9 R. F. isolating resistance, 6,100 
Ohms   4827 

RIO Fixed filament resistance, .6 
Ohms   5243 

Si On-off switch   4986 

S2 Local-distance switch   

3800 Ti Antenna coupling transformer  4815 

T2 R. F. interstage transformer  4816 

3994 T3 R. F. untuned transformer  3889 

T4 Detector R. F. choke   4826 

T5 A. F. ( 1st stage) transformer 4860 

T6 A. F. ( input) transformer  4860 

3990 

45,-
3988 

22,-
3989 

tit .  '111161116113:11113111111111111111:11111111lillinllililillill61111111:1;;1113111.&&&.&..111114u......uldluutill11311111311111MillliillilillIIIIMIIIIIIMMI111611111111111011111111111MIIIMIIIMIIIMMIMMINIM311131iitillIII:111111lildlilllsli   Mit.ét 
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CI- GANG CONDENSER  
F.] 
k 

CI 

C41-

C 

13 

Va V3 V4 V3 

C *0010 540 

ee 
ce)- coil cal 
TT 

Circuit Diagram-Type 705 Chassis 

TI3 

Symbol DESCRIPTION , Part No. Symbol DESCRIPTION Part No. 
C. 1 Gang Condenser. 4 unit  C.23 A.F. Tone Control Condenser  .001 mid. 4514 
C. 2 R.F. Aligning Condensers   1658 C.24 245 Bias B .5 mid. 4801 
C. 3 Ose. Aligning Condenser  / Bypass Condenser  
C. 4 Osc. Padding Condenser  .0005 mid. 4551 ( A) Two sections in one unit ( B) Part of 
C. 5 Ose. Aligning Condenser  Assemblies L6 and 7 ( C) Twisted leads 
C. 6 Osc. Aligning Condenser  } 380 mmfd. 4673 of 52 
C. 7 Ose. Cathode Bypass Condenser....06 mid. 4618 R. I Ose. Voltage Equalizing Resist-
C. 8 Ose. Plate Coupling Condenser.. .0001 mid. 3815 ance  25000 ohms 4591 
C. 9 Det. Cathode Bypass Condenser__ .06 mid. 4379 R. 2 Mixer, Det. Bias Resistance  30,000 ohms 4608 
C.10 R.F. & I.F. Cathode Bypass Con- R. 3 Mixer, Det. Bias Resistance 6600 ohms 4545 

denser   .25 mid. 4550 ( A) R. 4 R.F. Minimum Bias Resistance.. 140 ohms 4861 ( E) 
C.11 R.F. & I.F. Screen Bypass Con-

denser   .3 mfd. 4802 R. 5 R.F. Variable Bias ( Vol. Cont.) 
C.12 Dec. R. F. & I.F. Plate Bypass Resistance   725 ohms 4891 

Condenser   .3 mid. 4550 ( A) R. 6 Voltage Dividing Resistance 6225 ohms 4676 
C.I3 I.F. Aligning Condenser   (B) R. 7 Voltage Dividing Resistance 6400 ohms 4622 
C.14 I.F. Aligning Condenser   (B) R. 8 Voltage Dividing Resistance 2200 ohms 4622 
C.15 Antenna Bypass Condenser  .00025 mid. 1496 R. 9 Osc. Bias ( Cathode) Resistance . 5000 ohms 4546 
C.16 Antenna Series Condenser   30 mmfd. (C) R.10 Antenna Resistance  7000 ohms 4378 
C.17 Det. Cathode Bypass Condenser   1 mid. 4487 R.I1 245 Bias Resistance  1000000 ohms 4681 
C.I9 A.F. Filter Condenser   . 12 mid. 4553 R.12 245 Bias Resistance  400,000 ohms 4680 
C.19 I.F. Aligning Condenser   (B) R.13 A.F. Tone Control Resistance....6 megohms 4611 
C.20 Det. Plate R.F. Bypass Condenser . 002 mid  4548 R.14 A.'. Shunt Resistance  3.5 megohms 4892 
C.21 Power Filter ( Mershon) Condenser 8 said. 4580 R.15 Osc. Plate Resistance  30000 ohms 4631 
C.22 Power Filter (Mershon) Condenser 8 mid. 4660 (B) In two sections in first releases 

V 

51 ,5•11 33  

Symbol DESCRIPTION 
L. 1 Oscillator Tuning Coil   
L. 2 Oscillator Coupling Coil   4597 
L. 3 R.F. Transformer ( pre-selection)  4683 
L. 4 R.F. Transformer ( R.F. stage)  4595 
L. 5 R.F. Transformer ( Mixer stage)  4684 
L. 6 I.F. Transformer ( I.F. stage)  4662 
L. 7 I.F. Transformer ( Det. stage)   4669 
L. 8 R.F. Choke   (D) 
(D) Part of L7   
T. 9 Push-pull. Input Transformer   
T.10 Push-pull, Output Transformer  4592 
TU-A Speaker, voice coil  
T.11-B Speaker, hum coil   4625 
T.11-C Speaker, field coil   
T.14 Power Filter Choke   4593 
T.115-A Power Transformer, primary winding  
T.15-B Power Transformer. H.V. secondary wind  
T.I5-C Power Transformer. 280 Fil. secondary 

4544 winding   
T.15-D Power Transformer. 227, 224, 245 Fil. 

winding   
S. 1 "On-off" Switch   (G) 
S. 2 "Loc-Dist." Switch   3581 
(G) Part of Vol. Control Rs 

tte.nettpmeptwienttpttpiptirrptptittittlitettpt3 

Ét4 40 

ii 
Fe' 

C II 

1,%••• 

TS 
/ 

Part No. 
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TYPE 707 CHASSIS—CIRCUIT DIAGRAM 

Non — Unless shown below parts and symbols are the same as for 

Cl? Audio Cathode By-pass 
Condenser 1 Mfd.   4978A 

C18 Audio Blocking Condenser 
.12 Mfd.   4978A 

C25 Power Filter ( Mershon) 
8 Mfd.   4560 

Condenser 
.5 Mfd.   4959 

.12 Mfd.   4973A 

.1 Mfd.   4973A 

C27 Audio By-pass 

C28 Tone Control Condenser 

C29 Audio Coupling Condenser 

R5 Radio Vol. Control and 
Phono-Radio Switch, 725 
ohms   4971 

R16 Phono Coupling Resistor, 
26,000 ohms   4974 

R17 Cathode Bias Resistor, 
2,000 ohms  4957 

R18 Phono Volume Control Fixed 
Resistor, 31 ohms  3686 

R19 Phono Volume Control, 80 
ohms   4985 

Type 705 Chassis. 

R20 Tone Control Rheostat, 45,-
000 ohms   4975 

S3 Automatic Switch on Record 
Changer   

S4 "On-off" Motor Switch  5018 
S5 Phono-Radio Switch   ( F) 
S6 Phono-Radio Gang Switch on 

Motor Board   4986 
T12 Phono Pickup Transformer  4894 
T13-14 Filter Choke Assembly   4965A 
(F) Part of Volume Control Assembly R5. 

.1 Ei ....1 
-1 
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Ei 

DisTanCC 

SI 

LOCAL 

30.71 

1/Y224 1/Y224 UY 224 

(I) 
WOTIE • COCNNO OP LICADO 0 I7O VIP AUDIO STROSS AD FOLLOW& 

ID LIADA MIL SARL &AMOCO WOO& VS& OLD COON« NOT NS IIRACNILTSI 

ID LIADO Alta COTTON COV&RUI ben& vS& NIPP COUSINS (SI4sont . SR&COLTS) 

SYMBOL DESCRIPTION PART No. 
Ci .25 Mfd. by-pass condenser  
C2 .25 Mfd. by-pass condenser  Block A3585 
C3 .30 Mfd. by-pass condenser  
C5 .004 Mfd. by-pass condenser  B3676 
C7 .25 Mfd. by-pass condenser  
C8 .25 Mfd. by-pass condenser  
C9 8 Mfd. filter condenser  

Mershon A1458 
CII 8 Mfd. filter condenser  
C10 8 Mfd. filter condenser  

Cl2 .0002.5 Mfd. by-pass condenser  A1496 
C13 Gang condenser } 133530B 
C14 Aligning condenser  
C15 .0001 Mfd. grid condenser    A3669 
C18 .004 Mfd. tone control condenser  A3876 

1Block A4019 

TYPE 740-B CHASSIS 
CIRCUIT DIAGRAM 

1/Y227 

RtD 'TR 

RI 10,000 ohm antenna resistance  A3595 
R2 130 ohm Bleeder resistance  A3589 
II3 615 ohm vol. control ( Potentio) re-

sistance  A3602 
R4 7,230 ohm voltage divider    A3596 
R5 6,500 ohm voltage divider resistance A3594 T2 
R6 835 ohm, 245 bias resistance  A3572 T3 
R9 1 megohm grid leak resistance  A3597 T4 
RIO 400 ohm 227 bias resistance  A3590 T5 
RU 20,000 ohm 227 bias bleeder resistance A3671 T6 
RI2 20,000 ohm 1st audio filter resistance  A3598 T7 
R13 1.25 megohm grid leak resistance  A3703 

T8 
R16 4,500 ohm Detector plate resistance 

(was R8)    A3670 T9 
R17 1 megohm tone control resistance  A4024 TbO 

1/Y227 1./X 245 
•• Ts 

2 o  

'12 

1/X 280 

SpEOKER 

2g tea  

T7 

'CORN CO 

OIRL LICHT 

SZ 

Si Local-distance (range control) switch A358I 
S2 On-off switch  A2647 
SS Hi-lo ( volt, control) switch  A3393B 

Radio frequency transformer   3578A 
Antenna transformer   A3575A 
Speaker field coil  A3496 
Filter choke  D3567B 
Push-pull audio transformeri 

F3544B Output audio transformer f  
Power transformer  D3567B 
Radio frequency choke  B3877A 
Audio frequency choke  B3684 

o 
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NOTE ieh•n mounting 74- en C/,da,is kitop Side 

neosest Leads close is risen Condenser Sh/s/1 

CIRCUIT DIAGRAM TYPE 741 CHASSIS 
(Note:—Coding of primary of T5 should be reversed—Red to plate 
plate supply) 

SYMBOL DESCRIPTION 

R1 7,000 ohm antenna resistance A4378 

R2 4,725 ohm voltage divider resistance * 

R3 415 ohm volume control resistance A4372 

R4 98 ohm minimum R.F. bias resistance 

R5 4,200 ohm voltage divider resistance 

R6 1,250,000 ohm. Det. grid leak res. B3703 

R7 4,500 ohm Det. voltage reducing 
resistance   

R8 500,000 ohm Audio Grid leak 
resistance  A4379 

R9 1,250 ohm A.F. bias resistance A4353 

R10 18,000 ohm A.F. filter resistance  B3598 
R11 1,500,000 ohm tone control resist-

ance  A4382 
R12 835 ohm Output bias resistance A3572 
* Tapped sections of the same unit A4352 

PART NO. SYMBOL DESCRIPTION PART NO. 
Cl .00025 mfd. antenna condenser B3993 
C2 4 gang tuning condenser A4389 

C4 .25 mfd. cathode bias bypass 
condenser  

C5 .25 mfd. R.F. screen bypass 
condenser  

C6 .25 mfd. R.F. plate bypass 
condenser  

C7 .0001 mfd. Det. grid condenser A3669 
C8 .002 Mfd. Det. plate bypass cond's'r B3676 
C9 .1 mfd. Audio coupling condenser.  A4483 
C10 1 mfd. Audio filter condenser  B4340 
C11 .002 mfd. tone control condenser B3992 

C12 8 mfd. power filter condenser 
C13 8 mfd. power filter condenser 
C14 8 mfd. power filter condpriser.. 
C15 30 mmfd. antenna condenser 

A4339 

  A1456 

 A4376** 

**Twisted leads between 81 and Chassis 

5ntAnile 

**OWN 

and yellow to 

SYMBOL DESCRIPTION PART NO. 

Ti Antenna R.F. transformer  A4310 
T2 Interstage R.F. transformers  A4317 

T2(1) Detector R.F. transformer  A4426 
T3 Detector R.F. plate choke  A4293 

T4 A.F. choke  B4401 

T5 Pushpull input transformer } B4398 
T6 Pushpull output transformer  

T7 Power transformer  A4407 

T8 Power filter choke  A4404 
T9 D3 dynamic speaker  D3529 

Si Local—distance switch  B3581 
S2 Hi-lo switch  A3393 
S3 On—off switch  A4372*" 

***A part of volume control resistance. 
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TYPE 742 CHASSIS—CIRCUIT DIAGRAM 

Symbol DESCRIPTION 
C2 R. F. tuning condenser (4 

gang)   
C4 R. F. cathode by-pass con-

denser, .25 Mfd   
C5 R. F. screen by-pass con-

denser, .1 Mfd.   
C6 R. F. plate by-pass condenser, 

.1 Mfd.   
C7 Det. grid by-pass condenser, 

.0001 Mfd.   
C8 Det. plate by-pass condenser, 

.002 Mfd.   
C9 A. F. coupling condenser, .1 

Mfd.   
C10 A. F. filter condenser, .4 Mfd  
C11 Tone control condenser, .002 

Mfd.   
C12 Filter condenser ( electroly-

tic), 8 Mfd.   
C13 Filter condenser ( electroly-

tic), 8 Mfd. 

Part No. 

4882 

4851(A) 

4851(A) 

4861(A) 

3669 

3676 

4866(A) 
4866(A) 

3992 

4560 

  4560 

Symbol DESCRIPTION Part No. 
C14 Filter condenser ( electroly-

tic), 8 Mfd.   4560 
RI Antenna resistance, 7,000 

Ohms   4378 
R2 Voltage reducing resistor, 

4,640 Ohms   4864(B) 
R8 Volume control resistor, 500 

Ohms   4865 
R4 R. F. minimum bias resistor, 

98 Ohms   4864(B) 
R5 Voltage reducing resistor, 

4,200 Ohms   4864(B) 
R6 Det. grid leak resistor, 

1,250,000 Ohms   3703 
R7 Det. plate resistor, 20,000 

Ohms   4854 
R8 A. F. grid leak resistor, 

500,000 Ohms   4379 
R9 A. F. cathode bias resistor, 

1,250 Ohms   4353 
R10 A. F. filter resistor, 18,000 

Ohms   3598 

R12 
Si 
Ti 

T2 

T3 
T4 

T5 
T6 
T7 
T8 
T9 
(A) 
(B) 
(C) 

(D) 

REMOTE 3PEAKIE R 

TetrilNAL PANEL 

Symbol DESCRIPTION 
R11 Tone control resistor, 1,500,-

000 Ohms   
245 bias resistor, 835 Ohms.,  
"On-off" power switch   
R. F. transformer, antenna 

stage   
R. F. transformer, 2nd and 

3rd stage   
Det. R.F. plate choke  
R. F. transformer, detector 

stage   
A. F. input transformer   
A. F. output transformer  
Power transformer   
Power filter choke   
Speaker ( Type D)   
Part of block condenser   

Part of candohm resistor  
Part of volume control as-

sembly   

Part of audio block assembly 

Part No. 

4887 
3572 
4865(C) 

4884 

4885 
4293 

4883 
4871(D) 
4871(D) 
4870 
4874 
4889 
4851 
4864 

4865 
4871 
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TYPE 743 CHASSIS—CIRCUIT DIAGRAM 

Symbol DESCRIPTION Part No. 
R2 Voltage reducing resistor, 

4,640 Ohms   4864(B) 
*R3 Volume control resistance, 

500 Ohms   4862 
R4 R. F. Minimum bias resist-

ance, 98 Ohms   4864(13) 
R5 Voltage reducing resistance, 

4,200 Ohms   4864(B) 
R6 Det. grid leak resistance, 1,-

250,000 Ohms   3703 
R7 Det. plate resistance, 20,000 

Ohms   4854 
R8 A. F. grid leak resistance, 

500,000 Ohms   4379 
R9 A. F. cathode bias resistance, 

1,250 Ohms   4353 
R10 A. F. filter resistance, 18,000 

Ohms   3598 
R11 Tone control resistance, 1,-

500,000 Ohms   4887 
R12 245 bias resistance, 835 

Ohms   3572 
*R13 Record volume control resist-

ance, 80 Ohms   4985 

Symbol DESCRIPTION 
* 14 Record volume limit resist-

ance, 31 Ohms   
*S1 "On-off" power switch   
*S2 Motor auto-stop switch   
*S3 "Radio-record" switch   
Ti R. F. transformer, antenna 

stage   
T2 R. F. transformer, 2nd and 

3rd stage   
T4 R. F. transformer, detector 

stage   
T5 A. F. input transformer   
T6 A. F. output transformer   
T7 Power transformer 
T8 Power filter choke 
T9 Speaker ( Type D) 
*T10 Pick-up transformer   

*Motor, 25 cycle, 120 volt   
*Motor, 60 cycle, 120 volt   
*Pick-up   

(A) Part uf block condenser   
(B) Part of candohm resistor   
(C) Part of volume control as-

sembly 
(D) Part of audio block assembly 

Part No. 

3686 
2647 
3812 
4862(C) 

4884 

4885 

4883 
4871(D) 
4871(D) 
4870 

  4874 
4889 
4894 
3698 
3699 
2283 
.1863 
4864 

are in addition to or slightly different from assemblies used in the type 742 chassis. 
F3 

  4862 
4871 

Symbol DESCRIPTION Part No. 
C2 R. F. tuning condenser (4 

gang)   4882 
C4 R. F. cathode by-pass con-

denser, .25 Mfd.   4851(A) 
C5 R. F. screen by-pass con-

denser, .1 Mfd.   4851(A) 
C6 R. F. plate by-pass con-

denser, .1 Mfd.   4851(A) 
C7 Det. grid condenser, .0001 

Mfd.   3669 
C8 Det. plate by-pass condenser, 

.002 Mfd.   3676 
*C9 A. F. coupling condenser, .1 

Mfd.   4863(A) 
*C10 A. F. filter by-pass, .4 Mfd  4863(A) 
C11 Tone control condenser, .002 

Mfd.   3992 
C12 Filter condenser (electroly-

tic), 8 Mfd.   4560 
C13 Filter condenser ( electroly-

tic), 8 Mfd.   4560 
C14 Filter condenser (electroly-

tic), 8 Mfd.   4560 
R1 Antenna resistance, 7,000 

Ohms   4378 

*Parts marked by asterisk 
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Power Transformer Connections 

T 1—To Line Cord. 

T 2—To Iii-lo Switch. 

T 3—To Switch. 

T  T 4}—To UY '224 and UV 227 Filaments. 
5 

T 6 ux 045 Filaments. 
f5 T 7 
POWER TRANSFOR MER 'I' 14 Dummy Connection for Line Cord and 

Show ing Connections. T 8—To Plate of ITX 280. ni-10 Switeli. 

4% 

"`• 

roR 

WI.. .4 

T 9 --Center Tap of high Voltage Secondary 
grounded. 

10--To Plate of 1-x ,2so. 

11--To Filament of LX -280. 

T 12—Center Tap 1:X 280 Filament ( l'os. B 
sup)ly). 

'1' 13— To Filament of IX '280. 

• 
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NOTE—New coding of 
lead wires of T 5 
shown in brackets. 

CIRCUIT DIAGRAM—TYPE 810 B CHASSIS 

Symbol Description Part No. R22 1,000,000 ohm tone control res'tance A4034 
R1 10,000 ohm antenna resistance  A3595 R23 60 ohm phono volume control 
R2 100,000 ohm isolating resistance A3799 resistance  A3687 
R3 500,000 ohm isolating resistance 
R4 1,000 ohm isolating resistance   
R5 500,000 ohm isolating resistance 
R6 1,000 ohm isolating resistance  A3869 
R7 25,000 ohm voltage div'g resistance A3600 
R8 25,000 ohm voltage div'g resistance A3600 
R9 250,000 ohm plate resistance  A3798 
R10 1,000,000 ohm level control res'ance C3904 
R11 250,000 ohm plate resistance  A3798 
R13 100,000 ohm isolating resistance  A3799 
R14 400 ohm bias resistance  A3590 
R15 20,000 ohm A.F.bias bleeder 

resistance  A3671 
R16 18,000 ohm isolating resistance  A3598 
R17 835 ohm UX 245 bias resistance 
R18 67 ohm R.F. bias (constant) A3868 

resistance  
R19 250,000 ohm isolating resistance  A3907 
R20 4,700 ohm voltage divider resistance A3865 
R21 5,600 ohm bleeder resistance  A3866 

• • • 

A3867 R24 31 ohm phono volume limit 
A3869 resistance  A3686 
.A3867 Cl Tuning condenser (4 gang)  A3530 A 

C2 .05 Mfd. by-pass condenser  B3873 
C3 .1 Mfd. 
C4 ./ mfd. R.F. by-pass condenser B3872 

C5 5 Mfd'. by-pass condenser  B3873 
C6 .05 Mfd. by-pass condenser  B3873 

CC78 . MM ffdd:}R.F. by-pass condenser  B3874 

C9 .005 Mfd. grid condenser  B3891 
C10 .0001 Mfd. R.F. by-pass condenser B3861 
C11 .1 Mfd. by-pass condenser  B3871 
C12 .1 Mfd. grid condenser  B3875 
C13 .25 Mfd. by-pass condenser  
C14 1.0 Mfd. R.F. by-pass condenser } . B3871 

C15 9 Mfd. 
C16 18 Mfd. Mershon filter condenser ....A3932 
C17 9 Mfd. 
C18 .00025 Mfd. R.F. by-pass condenser B1496 

ux-280 

S2 "On-off" power switch 
S3 Automatic stop switch 
S4 "Radio-record" change-over switch A3955 

and A3949 
Ti R. F. Antenna transformer 
T2 R. F. pre-selection transformer 
T3 R. F. inter-stage transformer 
T4 R. F. fixed-tune transformer 
T5 A. F. intermediate transformei} 
T6 A. F. output transformer 
T7 Power transformer } 
78 Filter choke 
T9 Speaker (field)  A3913A 
T10 Pickup transformer  A3684 
T11 Motorf 25 cycle  A3810 

160 cycle  
AA43580101 T12 Pickup   

SPERNTA 

PitfliMON I NSULATOR 

C19 .002 Mfd. tone control condenser  B3676 
Si "Hi-lo" switch  A3393A 

A2647 
A3812 

3886A 

 A3889A 

A3903A 

 A3884A 
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ILLUSTRATION 6 

MOTOR BOARD WIRING "MARLBOROUGH" MODEL 

(Type 810 B Chassis) 
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