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The Most Complete 

Analyzer, complete with all 
Data Service and data pad 

Servicemen's Price $84.00 

Pattern 444 Set 
accessor ies, Jewell 
List Pricz 0112.00 

Set Tester Ever Buià 
The Jewell 

set, including 
quency pentode tubes. 

• 
Pattern 444 Set Analyzer tests every circuit in any 
those using variable mu, and output and radio •. e-

An improved switching system for selecting circuit tests separateb 
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 bei - g 
available at time saving pin jack terminals, a triple range output 
meter circuit and a triple range ohmmeter are provided for use L, 
set servicing. A.C. current ranges up to 8 amperes are provided ! 
for servicing other household appliances such as vacuum cleane,-s, 
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 

Pa:tern 56C Test Oscille.tor without output 
meter. 

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. 

ewell Electrical Instrument Co., 1642-V Walnut St., Chicago« 
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INDEX TO COMMERCIAL WIRING DIAGRAMS 
W / TH 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. 

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

ien P•arching for diagrams, if the particular diagram you desire cannot be found, be sure to look through the Mis-

cellar ,_.3 section at the end of this index. If it is not listed there look through the Trade Name Index; this gives the name 
of th' rerhufacturer 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. 

Inithe 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 

the i.x> 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, 
and_eswicially to those who have voluntarily submitted diagrams for publication in the supplements.-THE PUBLISHERS. 
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WAiiTTAGE OF RECEIVERS ___ 76N 
PHONO-RADIO INSTALLATION 76M 
R. er. A. COLOR CODE 76M 
METER MULTIPLIERS  76P 

A 
A. C. DAYTON CO. 
XL-20; XL-25; XL-30 
XL-61; AC-66 lllllllllll 
AC-63; AC-65   
XL-5; Navigator, Navigator 
rower r 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, 26 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 
LLIED 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 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.; 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-
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 

77 
78 
79 

Model 62-D. C.   90F 
Model 63-D. C.   90G 

AMERICAN TRANSFORMER CO. 
PF 250 Power Amplifier _ lll 334 
ABC Hi Power Box   26 
2-AP amplifier and 21-D Hi 
Power box   342 

Amertran Concert-Hall Ampli-
fier type 25A; Approved 
Audio Circuits   334A 
Plate Supply Transformer 
Connections    3 

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) 

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; NR-109   75 

34B 

761 

92 
93 

94 

95 

  96 

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

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

B-180 Form B; B-185; 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 
& 821; Brunswick Panatrope 
S31  l  110B 

Bremer-Tully S81 l 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 6KR, 
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)   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, 

Li W58   371 
6-Tube A.C. Chassis 1928 model» 

hi and 200B loud speaker; No. 
18 SPU   372 

CAPEH ART CORP. 
El See Webster Elec. Co. Page 350 
CLEARTONE RADIO CORP. 

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

".fl. tone Series 100   113 
:I Model 110 compact; Model 112 114 
ki COLONIAL RADIO CORP. 
E Model 31 A.C.   115 
E 31 and 32 D.C.   116 
El 32 A.C.   117 
Ei 33 & 34 A.C. Remote Control 330 
Fi Model 33 D.C.; Model 16   116B ti COLUMBIA PHONOGRAPH CO. 

(see Kolster) 
a 6 tube A.C. set; 7 tube A.C. 
...: set   118 
1:1 Columbia C-5 and Kolster K-24; 

C-5 Substitute   119 
E Models 930-300; Model 931 120 
PA Model 902; Type 950 radio and 

phonograph combination   121 
Models 900 - 801; Model 961 122 

pi Power Pack for model 980; 6 
tube D.C. set C6-C7   123 

Fj. • Type 980 radio and phonograph 
combination   124 

E. • COLUMBIA RADIO CO. 
sel Screen Grid - 8   125 
hi Screen Grid 8 receiver   118B 

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

171-L Power Unit; Model 9 126 
E. Slagle 29-C; Slagle 29-A & B 127 

Ten 29-D and C with 250-L 
power unit   128 

All Models   129 
ii 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 10S, 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 '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  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 

H 
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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 Troubador models 

type 740; type 750 
Type 800 Chassis; Type 810 

Chassis 
Type 810 Phono 

700 
DeFOREST RADIO CO. 
CS-6; F-5; D-17   

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 di 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 
graph; Type 

  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; 36Z 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 
"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" un;t 
used with "special' and 7 AC 154 

Fada KA-6 Chassis fol 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 .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   266B 
H-61   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 

6AC - 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; 

tillit111:7;111:1,  •  1 li:1111Ell'ilt7,11111wg i.iluiausagiuti.11111111111:1511M1111111   
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I Power Supply for 6-tube AC 
set; B and C Power Supply; 

Power Supply for No. 
5524 and No. 5525   182 

• 8-tube Model 5077; 8-tube 
Model 6080; 8-AC Power Set 183 

:tni' General Motors Model "A" 
chassis; Delco Automotive 
Radio   184 

ri GILFILLAN BROS. INC. 
Là A.C. Model 60; A.C. Model 100 185 
el GRAYBAR ELECTRIC CO. 
Fj Model 311   338 
Nq 700 -----------------------------------   266A 
11 . 900  __ 266B 
.E..1 ‘ 770   266D 

Graybar No. 8 Midget  266G 
1t..l Graybar Models 700, 770, 900 266H 
.ti A. H. GREBE & CO. 
" R.F. Amplifier type RORN; 

"13" Regenerative Receiver; 
SlIcrt 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 
IF: GRIGSBY-GRUNOW CO. 
Li : Majestic Models 60-70-80; 7BP3 
H Power Unit; 7BP6 Power Unit 190 ::. 

W. Models 90, 91 and 92; 9P3 Pow-
En er Unit; 9P6 Power Unit; 
:•-,i il Model 70B chassis in 72 Set 191 

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

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

ri Super Screen Grid chassis in 
II model 130-A; in Model 230-A 196 
Pi Majestic "B" eliminators   25 
'Él Majestic Models 50, 51 and 52 

Supers   192B 
GrULBRANSEN COMPANY 

_.: Model C 9-in-Line   197 
É., Champion Junior   196G 
H Model 724; 8-Tube   196H 

. ki H 
ï •-, HAMMARLUND MFG. CO. 

HI-Q 30 A.C.   51 
HI-Q 31 A.C.    356 

▪ HORN RADIO MFG. CO. 
Model 15   458D 

E HOWARD RADIO CO. 
rs el Model SG-A    196A - Model 8 Green Diamond 

diags.)   196B 
Model SG-B Midget   196C 
Model SG-C     196D 

r: 

E 

:.1 

(3 

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 

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. 

rirmermeirjug=.., miarmaran 011,1111UnitintrilM111111TIIIIMMITIMMV2.. ,11  

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

Poner Unit K-50 for sets No. 
624, 525, 527, 528; Chassis 
"B" 615, 519, 521   199 

523 and 526 with power unit 
No. 246   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; 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.   

Model E and 80A; Model 80; 
Model 81 

Model F; Model 82 and power 
pack   

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

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

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

A.C. set ( Brandes) _ ... 
Kolster 8A-B-C; 6H; 7A and 7B 
K-44; K-43 
K-45   
Brandes B10; B15; B16 
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 

K-20, K-22, K-27 & K-87 
K-42; K-30 & K-32 

206 

  207 

208 
209 

210 

211 
359 

212 

213 
214 

  215 
  216 

  217 

  218 
218A 

  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 

M 
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. batte: 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.) 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 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 . 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 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   226H 
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 

PR1ESS 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 II   231 
Electrola 9-25; Electrola 9-40 232 
Electrola Hyperiot.; Alhambra 

II and Florenza; Radiola 25 
Catacomb far Alhambra II 
(7-2) and Floreitza (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 

.... 
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AP-736; AP-997C; Model 9-56 238 
Electrola Radiola 9-54; Auto-
matic Electrola 10-69; and 

4 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; Radfola 9-54; Electrola 
10-'70   242 

Victor Radio R-14   242A 
Victar 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 TIM; 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-8I2), 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 EPA 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; 61   260 
41 D.C.; 51 D.C.    261 
18 D.C.; 62   262 
Radiola 66   263 
30-A 25 cy; 21 & 22; 30A 
IRPA Unit   264 

Brunswick RPA-4 with Pane-
teope and panel connection 
8-tube panel); RP1A 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 Superheierudyne   340 
Cameo Model 14   364 

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

terodyne     357 

S 
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 

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 

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

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 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 
0,91, 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 '150; 950 series battery 
S.G.   289 

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

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 power unit  296 

635 D.C.; 601 & ro2 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 

 -,r,mr.="-uurzumunnmur.:::::n 

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

No. 12 & No. 14   300B 

• 
TELEPHONE MAINTENANCE CO. 
Telmaco P-1  358 

TEMPLE CORP-ORATION 
8-60, 8-80, 8-90   301 
8-61, 8-81, 8-91   302 

TRANSFORMER CORP. OF AMER-
ICA 

Clarion AC-53, AC-55, 26, 61-
25, 53 - 25, 55 ------------ 328 

Clarion Jr. Model _____ 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 ........   332 

U 
UNITED AIR CLEANER CO. 

Sentinel 660 9-tube; 
Sentinel 666-C 9-tulfe 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 

ILI. 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. -WR-10   266G 
Westinghouse models WR-8 & 
WR-8R.   266H 

WILLARD STORAGE BATrERY 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; ZE10 
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 "B" power supply; ZE3 
"A" power supply; models 

ri 

1,5 

P 
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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; 333-353A 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. 
A mrad—Arnrad 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. 
BrandesKolster 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. 
Clear tone—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. 

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

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

Models 62 & 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   320B 

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

TRADE NAME INDEX 

Emerson—Einerson 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. 
Glebe—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 Sw bd. & 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 Cprp.. 

(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 Special Units Duplicated 48 Hours 

After Receipt of Order Standard Condenser Units 

Potter Condenser service provides immediate 

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 

the set manufacturer's specifications. 

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 

4-4 3 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. 

Condensers, 

shipment 

made 

There's more 

to 

profit 

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 notict. 

Order from your jobber, any Potter sales office, or 

the factory in North Chicago, Ill. 

Send For This Free Chart 

.11111? 

e-1 

Potter Condenser r 
Replacement Chart — 

.6. 

11 
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A National Organization 

447- 311 Ti. 

POTTER Nos. 103-300 

eliminator stops interfer-

ence from entering set 

through the power supply. 

- o ' . . Cartridge 

Units 

from 

POTTER N. 
StALIN_‘3 

WAX 

No. 1 

Wax 

Potter cartridge condenser units 
and No. 1 wax should be carried 

by every serviceman. Invaluable 
for quick repairs. 

North Chicago, 111. 
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 Service 
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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 
m first remove all of the pages from the cover; throw away the old index pages and replace the 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 w hich 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 w ho have taken such extreme interest in the MANUAL, 
and especially to those who have voluntarily subm itted diagrams for publication in the supplements.-THE PUBLISHERS. 

1 WATTAGE OF RECEIVERS  76N 
PHONO-RADIO INSTALLATION 76M 
R. M. A. COLOR CODE  76M k•-• A. C. DAYTON CO. 

771 XL-20; XL-25; XL-30   77 
E XL-61; AC-66   78 a 
a AC-63; AC-65 79 
a XL-5; Navigator, N.aVigator M Power P.   80 
1 XL-10; XL-70   80A 

XL-60; XL-50A. C.  80B 
ACME ELECTRIC CO. 

Model S.G. 88; A.C.-7 . ' . 81 
ALL AMERICAN MOHAW ' 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   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 

el ALLIED RADIO CO. 
D. ( 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 

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

a and 6 Nobattery 90 
IS' Model 54 D.C. receiver; Bosch 
E :-._- Motor Car receiver   91 
E-. Model 68, 59   90A 
= Model 61, 62   = 90B 1 AMERICAN TRANSFORMER CO. 

A 

82 

82 

82 

83 

PF 250 Power Amplifier   334 
a ABC Hi Power Box   26 
a 2-AP amplifier and 21-D Hi 
E Power box .___    342 
1 Amertran Concert-Hall Ampli-

fier type 25A; Approved MUMMummiluaillItIMMIllui 
KilinllMirtilreallini!Elnrinut:t:,---tilialIiiitiruinnniiinn inuniiiiiiiiltiliiiiiIIIIIIIIIIIIIMMIIIIIIIIMUIRIM-MraillilitlialitiliiIiiniMialittlitialiMMIMMIM  

Audio Circuits 334A 
Plate Supply Transformer 
Connections     334B 

AMPERITE Line Voltage Con-
trols for Standard Receivers   

AMR AD 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) ........... 

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; NR-109   75 

761 

92 
93 

94 

95 

96 

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 

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

(A & B Eliminators) 
Balkite BX; 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 

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 
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RADIO MEN, ELECMICIANS, 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-
' ducing systems, public address systems, 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. yen can Join ear erg». 
isatien and reap the advantages et the 
largest sad meet comprehensive mend 
service men's erganizatien in the world. 

USERS OF SOUND EQUIPMENT. 
write as. We have an electre-aconstical 
engineer near yea available new te 

help yen. 

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

EVERY PROVINCE OF CANADA AND MANY FOREIGN COUNTRIES 

THE LARGEST 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 20 A.C. Power Unit 
Model 21 A.C. Chassis 
Model 21 A.C. Power Unit 
Model 22 A.C. Chassis 
Model 22 A.C. Power Unit 
Model 23 A.C. Chassis 
Model 23 A.C. Power Unit 
Model 19 D.C. 
Model 28-29 
Model 70 
Model 80, 60 and 25 cycle 
Model 89 
Model 90 
Model 99 
Model 110 
Model 120 

' 
.......... 

CANADIAN WWI INGHOUSE 
LTD. 

Model 56, W55A, W57, W60, 
W58     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. 
Goldcrest Model 60; Model 80 112 
i'learodyne Model, 70; Clear 

tone Sei les 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 960 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 

363 
364 
366 
366 
367 
368 
369 
370 
373 

  374 
375 
376 
377 
378 
379 
380 

CO. 

COLUMBIA RADIO CO. 
Screen Grid - 8 125 
Screen Grid 8 recciver . ...... 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 

All Models   

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

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

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 

6-86   139 
Bandbox Jr. 401-A; 602 Band-

box; Buddy and Chum 
Model 54 - New Buddy Midget 
Wigit model 48 

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

DeFOREST-CROSLEY LTD. 
DC-6 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; 410 386 
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 CORP. 
See Chas. Freshman, Inc. 

ELECTRICAL RESEARCH LABORA-
TORIES 

Erla model 224 screen grid 142A 
Erla model 226   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 260 Push-Pull 358B 

EMERSON RADIO & PHONOGRAPH 
CORP. 

Model F ------------------------------ 356 

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

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

130 cy.; KM 11Z, 30Z, 31Z - 25 
cy.; 16, 17 and 32 - 60 cycle; 
16Z and 32Z - 26 cycle   . 144 

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

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

140 460-A receiver and R-60 unit; 
354 R-80-A unit, 480-A or SF 
368A 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 5080 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   156 
Series Filament type F; Ortho-

Sonic type H 167 
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 c.nd 2N-60-S 173 
21AC and 22AC; 3Q-16 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   2668 
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   368A 
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 

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

RADIO SERVICE MEN'S 
ASSOCIATION 
E

VER since the appearance of the com-
mercial radio broadcast 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 necessary. 

The necessity, also, or a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake 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 common 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 standing in that pro-
fession, and acknowledged as such by radio manu-
facturers, distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them-
selves entitled to it; any Service Man who can 
pass the examination necessary 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 examination have been drawn 
up in co-operation with a group of the best-known 
radio manufacturers, as well as the foremost 
radio educational institutions. 

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 mrm-
oers, 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 Ille 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. 
A.C. Model 60; A.C. Model 100 

GRAYBAR ELECTRIC CO. 
Model 311 
700   
900   
770   

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 

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   

182 

JACKSON BELL 
Model 62 Midget 354 

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

184 

185 

  338 
266A 
266B 
266D 

186 

187 

188 
189 
188A 

1881 

190 

191 
192 
193 

194 

195 

196 
25 

192B 

GULBRANSEN COMPANY 
Model C 9-in-Line   197 

H 

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 
Model g Green Diamond (3 

diags.)   196B 

INSULINE CORP. OF AMERICA 
A.C. Short Wave Set   340 

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" 516, 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; 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.   

Model E and 80A; Model 80; 
Model 81   

Model F; Model 82 and power 
pack   

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

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

206 

207 

208 
209 

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 810; 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-26 and K-27; 
Power supply and amplifier 
unit in K-24   218 

K-20, K-22, K-27 & K-87   218A 
K-42; K-30 & K-32   218B 

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

console .  338 

tunnamtimiummimmummunnrimarenututtalatuutintru 

LINCOLN RADIO CORI'. 
Model 31   
Lincoln DC-8 

bei 

MAJESTIC 
( See Grigsby -Grunow Co.) 

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

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

MILLS PHONOGRAPH CO. 
Mills phonograph 
Phonograph diagrams with ex-

tra speakers 

MONTGOMERY WARD 8z CO. 
5 tube S.G. battery sets Nos. 
1622 & 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) 

N 

219 

IN
D 

IN
D 

CJ
C"
 

oc
 

218M 

218N 

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 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, 631, 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-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, 96E, 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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1 Super Wasp Pilot Automotive Radio; Grimes 228 

E 110-volt D.C. New Yorker; 
Twin S.G.8 229 

Le: K-106; K-108; S.G.-105   230 
Ë A.C. Super Wasp 73 
M Pilot Midget   354 
e. Pilot Universal Super Wasp 358D 
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De WALD Model A.C. 524 355 
Pierce Airo DeWald D.(7.-632 358C 

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

Pilotone Electric 6-tube; 

PRIESS RA 1)10 CO. 
Models R and C nine-in-line 
supers .... ... 357 

R C A—VICTOR 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 for Alhambra II 
(7-2) and Florenza (9-1) 

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

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

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

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

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

matic Electrola 10-69; and 
power wiring . . 

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

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

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

Victor Radio R-14 
Victor Radio R-15   
Victor Micro-Synchronous Mod-

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

Electrola 

233 

  234 

235 

236 

  237 
238 

239 

  240 

241 

  242 
242A 
266D 

  266E 

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

Radiola HI; Radiola AC Am-
plifier; AR; Balanced Am-
plifier, Radiola VII 

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

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

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

la 18 
33 D.C. ...... 
28 (battery operated); loud-

speaker 104 RPA unit 
47 
Radiola 64; AP-951; AP-935 ._ 
Radiola 41: Sterling SPU; Re-
ceptor SPU; Loudspeaker 105 

Radiola 67   
Radiola 47   
Radiola 50; 61 
41 D.C.; 51 D.C. 
18 D.C.: 62 _ 

49 

  243 
244 

  245 
246 

  247 
  248 

  249 
  250 
  251 

  252 
253 

  254 
  255 

256 

257 
258 
259 UNITED AIR CLEANER CO. 
260 Sentinel 660 9-tube; Pi 
261 STANDARD RADIO CORP. Sentinel 666-C 9-tube chassis I • 

A.C. Model 29 . 342 P.• for phonograph combination :146 
ei 
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Radiola 66 
30-A 25 cy; 21 & 22; 30A 
RPA Unit 

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

Radiola 44 chassis; 32 RPA unit 
Radiola 4-1; 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 

RADIO SERVICE OSCILLATOR 

REMLER RADIO CORP. 
45 KC Superheterodyne 
Cameo Model 14 

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

terodyne 

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

264 991, 992, 993; 261 & 262 283 É--.• 
Model -10 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 

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

335-340; 3-15-350-355-360; 
266F 385-390 286 
266D 500-520-525; 700-705-710; 530-
242A 535; 715-720 287 

Power unit models 530-535-715- 
24211 720; Power units models 801- 

801A-811-811A — series B; 
Model 806 series B 

763 Model 750; 950 series battery 
S.G. 

950 D.C.; 950 25 & 60 cycle A.C. 
341) Models R- 100A, AF, B, BF, E, 
354 and EF 

Series 900 

: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; Modei 35-A   268E 
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 
311 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   
5-26, 5-15; Model 110 
Sparton 931 A.C.   
Equasonne Model 589   
Sparton Medel 301 A.C. 

280 
281 
_ 280B 
280C 
280D 

288 

289 
290 

290A E 
291 

STORY ANI) CLARK RADIO CORP. 
Model 36 tuner unit; Model 36 
power pack; Model 42 and 
51 tuner unit . 

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 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 
No. 14 phonograph diagram; 

No. 638 A & B     300A 
No. 12 & No. 14 300B 

TELEPHONE MAINTENANCE CO. 
Telmaco P-1 . 358 

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

...L: 
TRANSFORMER CORP. OF AMER- ri 

ICA N 
Clarion AC-53, AC-55, 25, 51- MI 

25, 53 - 25, 55 _ . 328 
Clarion Jr. Model 60 355 

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

U 

se: 

  262 

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 .. .. 322B 
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É WELLS GARDNER CO. 

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 

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 
Ax 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 

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

WESTINGHOUSE ELECTRIC 8, 
MFG. CO. 

WR5   
WR7   
WR6 

266A 
_ 266B 

266D 

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 

WCIRLITZER 
(See All American Mohawk Crop.) 

ZENITH RADIO CORI'. 
11E & 14E; 11-12-14 . . 308 
17-series filament, 411; ZE10 
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 "B" power supply; ZE3 
"A" power supply; models 
33-34-35; 35A-342-352-352A-
362 312 

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

TRADE NAME INDEX 
1 Acme—Acme Electric Co. 

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

ion Co. 
Arcadia—Wells Gardner Co. 1 Argus—Argus Radio Corp. 
Atchison—Atchison Radio Mfg. Co. 
Atwater Kent—Atwater Kent Mfg. Co. 
Audiola—Audiola Radio Co. 
Aztec—Stein, Fred W. 

6-- Baldwin—Nathaniel Baldwin Co. 
1 Balkite—National Transformer Mfg. 

Co. 

1 

(Balkite Sales Division) 
Bosch—American Bosch Magneto Corp. 
Brandes—Kolster Radio Corp. 
Bremer Tully—Brenter 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. 
El: Cardinal—Long Radio Co. 
'3-:- Cardon-Sparks— Cardon-Sparks Phono-:.-.. 
ra craft Corp. 
= Carteret—Carteret Radio Lab. = E Clarion—Transformer Corp. of Amer-

ica. 
I Cleartone—Cleartone Radio Corp. Div. 

of Cincinnati Time Recorder. 
Colonial—Colonial Radio Corp. 
Columbia—Columbia Phonograph Co. 
E (Columbia Radio Co.) 
g Counterphase—Bremer Tully Mfg. Co. 

Courier—United Reproducers Corp. 
= (Now Gray Electric Co.) ::.-.. 
eà 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 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—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 Ileald—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.1 

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 

CELLANEOUS FI 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 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—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. 

a 
a 
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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 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 31 YEARS MAKING GOOD INSTRUMENTS 

wFI 

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 Calibration curves and operating 

variable from 550 to 1,500 K. C. in instructions carried in cover. 
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. 

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-
Three-position switch allows in- ing case protects the instrument from 

stant change to any of the three fre- damage and provides an effective 
quency bands, shield for the oscillator. 

Write for prices and 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 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. 

WATTAGE OF RECEIVERS. .. . 76N 
PHONO-RADIO INSTALLATION 76M 
R. M. A. COLOR CODE 76M 
METER MULTIPLIERS  76P 

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-
ter y 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 
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 Controll   90E 

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  342 

Amertran Concert-Hall Ampli-
fier type 25A; Appizoved 
Audio Circuits  334A 

Plate Supply Transformer Con-
nections  334B 

AMPERITE Line Voltage Con-
trols for Standard Receivers  761 

AM RAD CORPORATION 
Neutrodyne A.c.-o; 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 b4, AC7   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) 196P 
Model 60   96B 
Model 21 dry cell; Model 32; 
Model 36 with condenser v91-
urne control; Model 36 w.th 
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 
3ird. type Model 60-C 328 

AUDIOLA RADIO CO. 
Series 31  104A 
1:tiperheterodyne receiver ... . 104B 

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

AUTOMOBILE RADIO CORP. 
TR,106; NR-109   76 

BALKITE PRODUCTS COMPANY. 

 +611111i:1i ilittt.tt  ... 

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

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

B-180 Form B; B-135; BY; 
BW or B Model D; 
Model A  108C 
Socket "A" supply   23 
6-180 Form A   26 

BREMER-TULLY MFG. CO. 
B-T C,ounterphase 6; Counter-

phase 8; 6-40 power con-
verter  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 
Model 36  108D 
4-tube Battery Model  108C 

BRUNSWICK BALKE COLLENDER 
CO. 

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

and Panatrope  110 
EPA-i; RPA-4  265 
Models 3 and 10 267 

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

Bremer-Tully S81 & S82-60 
382 - 25 cy; Brunswick S14 
cy; Brunswick S-14 & S-21 
-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 and 5KR6); 
& dynamic spkr. ( used with 
panatrope combinations and 
3KRO and 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  1101 

BUCKINGHAM RADIO CORP. 
Model 80  34g 
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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. 

 414 ul:u• 



Models X, XIII 
Models XI. XII 
Models V. VII 
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 

1e El Model 19 D.0 370 
re Model 28-29  373 
E I =; Model 70  374 
ii Model 80, 60 and 25 cycle...  375 

Model 89  376 
E Model 90  377 
a Model 99  378 

Model 110  379 
380 

6 

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

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

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

370A 
370B 
370C 

OFFICIAL RADIO SERVICE MANUAL 
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ci Model 120 
ii 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 

M- Models 400, 401, 402  350C 
H 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 Koliter) 

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 
j. 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 

r 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 

128 power unit 
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 

• -• • Iétil: ' 

Models 40S, 41S, 42S, 82S, 
arranged for M type speak-
er; Model 401; Model 608..188 

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

Model 601  136 
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 Rereivers  138F 

Model 77; Model 84; Super 
Buddy Boy  138F 

DAVEN RADIO CO. 
Bass Note Circuit  1368 

DAY-FAN ELECTRIC CO. 
Seen General Motors Radio Corn. 

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 
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-

Type 762   
Type 766   
Type 810B   
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 

ing  402 
403 
404 
405 

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 R-4, R-5, D.C.  140D 

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

EMERSON RADIO & PHONOGRAPH 
CORP. 

Model F  356 

I. t&  1101:11110Mlit/O11:1I-•  --

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 
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 
tJA 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 

Fada 5-tube Neutrodyne; 160 
mutrodyne  154A 

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

Model K  156 
Series Filament type F; Ortho-

Sonic type H  1.57 
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  

  mincramminuninurtnumnr::::mar  
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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 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  169 

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

New and improved Master-
piece; 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 
D.C.  175 

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

Models "0" 2N-12 17f3A 

G 
GAROD RADIO CO. 

Madel 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 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  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 

G1LFILLAN BROS., INC. 
A.C. Model 60; A.C. Model 

100  186 
Models 105, 106, GN6  176B 

GRAYBAR ELECTRIC CO. 
Model 311  338 
700  266A 
900  266B 
770  266D 
Graybar No. 8 Midget 268G 
Graybar Models 700, 770, 900 266H 

r-• GRAY & DANIELSON MFG. CO. ri Remler R-14, Infradyne 22'0F 
Sargent-Rayment, 1927  220F r. A. H.. GREBE & CO. 

e 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 708 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.C.  356 
Hammarlund-Roberts H -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 HOODWIN 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 

Aeio 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 (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 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- 3288 

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. 
624, 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 UN1T 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-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 

E'veready 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 
OZARKA, INC. 

Models S-7, S-5, 5-A 
Models 89, se   

 358G 
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.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 
Philco 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 
22614 
280F 
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PIERCE AIRO. INC. 47  255 11 
AC-24-45  352  Radiola 64; AP-951; AP-935..256 Lzi" 
De W,AL D Model A.C. 524., 355  
Pierce Airo DeWald D.C.-632 358C Radiola 41; Sterling SPU; Re-

ceptor SPU; Loudspeaker 
PILOT RADIO AND TUBE CORP. 105  257 
PE6; K-113 power amplifier; Radiola 67  258 L. 

Pilotone Electric 6-tube; Radiola 47 
Super Wasp  228 Radiola 50; 51   

Pilot Automotive Radio; Grimes 41 D.C.; 51 D.0 
110-volt D.C. New Yorker; 18 D.C.; 62 
Twin S.G.8  229 Radiola 66 

K-106; K-108; S.G.-105  230 30-A 25 cy; 21 
A.C. Super Wasp   73 RPA Unit 
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 
Modela 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 

supers 
nine-in-line 

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 Hperion; A nudnbra 

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 
Radibla IIIA; IX; Superhetero-

dyne; Radiola Grand  246 
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 

 259 
260 
261 
262 

 263 
& 22; 30A 
 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 Sunerhetorodyne  340 
Cameo Model 14  354 

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

terodyne  357 

SCOTT TRANSFORMER CO. 
All-Wave Super-Heterodyne . . 196P 

SEARS. ROEBUCK te 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 76 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 Salector 7; SM-712 
Tuner; 724 A.C. Receiver  268D 

Model 714 Superheterodyne; 
Models R7 38 and 39 268E 

Models 30-R, 630  268G 

SONIPRA PHONOGRAPH CO., INC. 
Model 2RP-25  269 
3R and 4R  270 
3 RP  271 
5R  272 
7P,  273 
B-31 ( 26 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.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.  28073 
Equasonne Model 589  280C 
Sparton Model 301 A.C 280D 
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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 
"Inherently Electric" Model 324A 
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 &.2112., 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 285 
tSerling Midget; Model "B". 268F 

STEWARTWARNER 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, 
and EF  290A 

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 audie power unit, 404 
RA and 404 RAC SPU; 403 
B audio power unit 296 

635 D.C.; 601 & 602 battery.  t97 
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 

TRANSFORMER CORP. OF AMER-
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, 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 - 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  303 

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  197 

WESTINGHOUSE ELECTRIC & 
MFG. CO. 

WR5  266A. 
WR7  266E 
WR6  266D 
Westinghouse No. WR-10  266G 
Westinghouse models WR-8 & 
WR-8R  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  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; 4R; ZEIO 
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, 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 320E 

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.  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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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. 
Meloracl 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.) 
Pfansteihi—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—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 tfc 

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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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 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. 

idll il YEARS MAKING GOOD INSTRUMENTS 

wFI 

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 Calibration curves and operating 

variable from 550 to 1,500 K. C. in instructions carried in cover. 
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. 

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-
Three-position switch allows in- ing case protects the instrument from 

stant change to any of the three fre- damage and provides an effective 
quency bands, shield for the oscillator. 

Write for prices and 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 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 subscriber s 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 

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  800 

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. 

rei 16 Amborola; 27 Amborada; 
Li 46 The Little Six; 57 di 87 86 
El Cruiser, Royal Cruiser and Im-
Pi perial Cruiser model 35 bat-
E. tery sets   87 
e Models 66, 76, and 76L the 
L Cruiser; Models 66AC, 96. 
v.. 116, 136 for A.C.; Model 107 
E- for A.C.; Models 126, .146, = I 166, 176, 46A.0  88 

Model 96 D.C. 110 V. Cruiser;  
t: Model 156 Cruiser; Model 

28; Model 825 Super Dy-
i namic Power Pack  89 
i". Models 48 and 49; Type BAN 
k edition 2 Nobattery; Type 

BAN edition 3 and I. No-
[-I battery; Types BAN edition 
E 5 and 6 Nobattery  90 
11 Model 54 D.C. receiver; Bosch 
Li Motor Car receiver  91 ta e Model 58, 59   90A 
E Model 61, 62   90B 
e Model 60 Volume Control Re-
P; ceiver   9 0 C 
El.:2 Model 5   90D 
E1 Model 60 and 61 (Automatic 
id ,Volume Conti-MI   90E 
a 
filiennia:u  

Model 62-D. C.   90E 
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-Hal I Ampli-
fiei type 25A; Applzoved 
Audio Circuits  334A 

Plate Supply Transformer Con-
nections  334B 

AMPERITE Line Voltage Con-
trols for Standard Receivers  761 

AMRAD CORPORATION 
Neutrodyne k.u.-a; 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 s4, AC7   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) 196P 
Model 60   960 
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 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 

AUD1OLA RADIO CO. 
Series 31   104A 
Superheterodyne receiver  104B 

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

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

BALK1TE PRODUCTS COMPANY. 

• 

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

(A & B Eliminators) 
Bamite BX; Combination KX; 
AB6-135 Form A;1AB6-135 
Form B  104A 

B-180 Form B; B-135; BY; 
BW or B Model D; B-11...  104B 
Model A  108C 
Socket "A" supply   23 
6-180 Form A   26 

BREMER-TULLY MFG. CO: 
B-T Counterphase 6; Counter-

phase r 8; 6-40 power con-
 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 
Model 36   108D 
4-tube Battery Model    108C 

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 and 
& S21; Brunswick Panatrope 
S31   110B 

Bremer-Tully S81 & S82-60  
S82 - 25 cy; Brunswick S14 
cy; Brunswick S-14 & S-21 
-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 and 5KR6); 
& dynamic spkr. ( used with 
panatrope combinations and 
3KRO and 3KR6)  110H 

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

Models 15 & 22; Model R-1 11001 
Model B-15 "Uni-Selector" 110K 
Model D.C.-15  1101 

BUCKINGHAM RADIO CORP. 
Model 80    348 
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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. 

_ 77 
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F. BUSH AND LANE PIANO CO. Models 40S, 41S, 42S, 82S, 
i No. 10 DeLuxe; No. 12 S.G 111 arranged for M type speak-

er; Model 401; Model 608 133 
Models 60S, 61S, 62S, 63S; 

Jewelbox 704A  134 
Model 601  136 
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 RPeeivers  138F 

Model 77; Model 84; Super 
Buddy Boy  138F 

CANADIAN MARCONI CO. 
Type XIV D.0 360 
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 
Model 110  379 
Model 120  380 

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.0 116 
32 A.0 117 
33 & 34 A.C. Remote Control 330 
Model 33 D.C.; Model 16 116B 

COLUMBIA PHONOGRAPH CO. 
(see Kolater) 

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 

D 
DAVEN RADIO CO. 

Bass Note Circuit  136B 
DAY-FAN ELECTRIC CO. 

Seen General Motors Radio Corn. 
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  385 
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 
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THOMAS A. EDISON, INC. ra hl 
(Also see Splitdarf) LE 
R-4, R-5 and C-4  141 11. 
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 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 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 
1" model 475-A  151 

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

"Special" A.C. receiver 265 
LIA 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 

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 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  169 

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

New and improved Master-
piece; Equaphase; Model 
H-9  171 

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

Q-15 and Q-16; 2N and 2N-60-
s  17$ 

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 
Ë GAROD RADIO CO. 
Ei Model EA  188D = 

GENERAL ELECTRIC CO. 
El H-31  266A 
B H-71  266B 
:4 H-51  266D 
En General Electric Models G.E  
E.: Jr. No. S-22, G.E. Jr. No  
P.: S-22X and S-42  266G 1.  Models H-31, H-51 and H-71.  266H 
• GENERAL MOTORS RADIO CORP. 

Day-Fan OEM-11; OEM-7; 
E. OEM-7 super selective; 5-

tube 1925 model 177 
L 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 

SAC - 5-tube Model 35 7-tube; 
SAC 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; 
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. i. 
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 2660 
li Graybar Models 700, 770, 900 266H 
!.;.• GRAY & DANIELSON MFG. CO. 
ill Remler R-14, Infradyne 220F 
El Sargent-Rayment, 1927  220F 
El A. It GREBE & CO. 
El R.F. Amplifier type HORN; 
B "13" Regenerative Receiver; 
H Short Wave type CR-18; ri 

Short Wave type CR-6 186 Type "A" Amplifying Panel; 
Synchrophase type MU-1; Type "D" amplifying panel. 196F 

Broadcast Receiver  187 JESSE FRENCH & SONS PIANO CO. 
Super Synchrophase type SK- Junior Model "G"  355 

4; Synchrophase 7-AC .... 188 
Synchrophase 7  189 K 
Super Synchrophase A.C.-SK-4 188A 
B & C Socket power type 671- KELLER FULLER MFG. CO., LTD. 
B Synchrophase type AH-1 188B Radiette Model 14F  355 

Models SK-4-DC, AH-1 188C Model FIFTY, Model SIXTY- 3288 
GR1GSBY-GRUNOW CO. KELLOGG SWITCHBOARD AND 

Majestic Models 60-707-80; SUPPLY CO. 
7BP3 Power Unit; 7BP6 6 Tube Set 607 and 508; A.C. 
Power Unit  190 7-tube set inductance tuned; 

Models 90, 91 and 92; 9P3 "A" chassis 510, 511, 514, 
Power Unit; 9P6 Power 516 - 8-tubes  198 
Unit; Model 70B chassis in Power Unit K-50 for sets No  
72 Set  191 524, 525, 527, 528; Chassis 

Model 100; 90-B  192 "B" 515. 519. 621 199 
Model 100-B; 180 and 181..193 523 and 526 with power unit 
7P6 and 7P3 Power Unit ( old No. 245  200 
wiring) 7P6 and 7P3 Power Wave Master; RFL 7-tube Cas-
Unit  194 cede  201 

8P6 and 8P3 Power Unit; P.U. Models 533, 534, 535, 536 200A 
System in 130-A Super COLIN B. KENNEDY CORP. 
Screen Grid chassis 195 Model 281; 110; 220 202 

Super Screen Grid chassis in Model 6 type 420; Model 15 
model 130-A; in Model 230- type 430 and 431 203 
A  196 7 Cornet D.C.; Type 435; Mod-

Majestic "B" eliminators  25 el 20 type 440; Model 521 
Majestic Models 50, 51 and 52 and 525  204 

Supers  192B Model 10; Model 20 205 
GULBRANSEN COMPANY Kennedy Model 826B Combine-

Model C 9-in-Line  197 tion  204A 
Champion Junior  196G Royal 80; Models 30 and 32..204B 
Model 724; 8-Tube  19611 KING MANUFACTURING CORP. 

Model 10K1 Neutrodyne; 25 
H Neutrodyne; 71 Neutrodyne; 

30 T.R.F.; 61 T.R.F.; 62 
HAMMARLUND MFG. CO. T.R  F  206 

HI-Q 30 A.0  61 Model E and 80A; Model 80; 
HI-Q 31 A.0 356 Model 81  207 
Hammarlund-Roberts .. 356C 
Hi-Q Six  356C Model F; Model 82 and power 
Hi-Q Six Power Supply 356C pack  208 

Model J; Model H 209 
Hi-Q 30, battery model 356D 356D 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 

Hi-Q 

Z-4 Commander   
HIGH FREQUENCY LABORA-

TORIES 
Mastertone Super- 10, 1931 

Model  356A 
Mastertone, 1929 Model, and 

Nine-in-Line  366B 
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  1961, 

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

Aero "Trio" A.C. Three, Aero-
dyne D.C. Six  196N 

Aero 1931 Midget, Aero 1931 
1960 Auto Radio 

HORN RADIO MFG. CO. 
Model 15  458D 

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 

LAFAYETTE-See Gulbranser 
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  365 

hétt 



6B OFFICIAL RADIO SERVICE MANUAL 
J.rimmumingmyttm - . ,,,irryymyyremonainrreerercrlrin  . • .   ••,  cymmilmeunannyym nrmunyymmuiry . , y . . y,. 

McM1LLAN 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 
ri OZARKA, INC. 
RI Models S-7, S-5, 5-A  358G 
H Models 89, 90  358H 
.-.= Model 78 and Viking 92AC 3581 
El 

LiEl 
EI 

 :mu ct 

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.0 261 
18 D.C.; 62  262 
Radiola 66  263 
30-A 25 cy; 21 & 22; 30A 
RPA Unit  264 

Brunswick RPA-4 with Pans-
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  840 
Cameo Model 14  354 

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

terodyne  357 

SCOTT TRANSFORMER CO. 
All-Wave Super-Heterodyne . I 96P 

SEARS. ROEBUCK 8, 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 ( 26 & 60 
ey.); 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 Superheterodyne; 
Models 37, 38 and 39 268E 

Models 30-B, 630  288G 
SON9RA PHONOGRAPH CO., INC. 
Model 2RP-25  269 
3R and 4R  27û 
3 RP  271 E5 
5R  272 
7P  273 EL: 
B-31 ( 25 cycle); Phonograph 

Models B-AC, A-36  268H 6. 
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 

589  280C Equasonne Model 
Sparton Model 301 A.C.  280D 

automatic stop  274 
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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.0  76-0 

Philco Model 40; Model 41  222 
Model 65; Model 76 223 
Models 77 & 77A; 86 & 82 224 
Model 87  226 
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 
Philco 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  226J 

Models 70 and 70-A 226K 
Models 90 and 90-A  226L 
Model Series 5  280P 

PIERCE AIRO, INC. 
AC-24-45  352 
De WALD Model A.C. 524.. 355 
Pierce Airo DeWkld 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 
Modeln. S-155, C-157, S-156, 

C-158  230D 
l'RE. Midget, Universal, and 
K-139 pack  230E 

Pre-Selector  358J 
PR1ESS RADIO CO. 
Models R and C nine-in-line 

supers  357 

RADIO PRODUCTS LABORATORY 
9-tube model  368J 

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 lliesnbrsi. 

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 
Radibla 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-

speaker 104 RPA unit 254 
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L.; 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 
"Inherently Electric" Model 324A 
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 &.2.£2.-..  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 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 

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 
P.; 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, 
and EF  290A 

Series 900  291 
STORY AND CLARK RADIO CORP. 

Model 36 tuner unit; Model 36 
power pack; Model 42 and 
51 tuner unit  290B 

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

641 ey. 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 & 11 receivers 298 
No. ei-04-B; 501 & 502 299 
No. 734-13; 633 & 634  300 
No. 14 phonograph diagram; 

No. 638 A & B  300A 
No. 12 & No. 14  300B 

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 & 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  806 

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

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

Model 36   9613 
UNITED REPRODUCERS CORP. 

(Peerless) Courier " 65" chas-
sis; Series K-70  803 

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....3508 

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

WESTINGHOUSE ELECTRIC 84 
MFG. CO. 

WR5  266A 
WR7  266E 
WR6  266D 
Westinghouse No. WE- 10  266G 
Westinghouse models WR-8 & 
WR-RR  26611 

WEXTARK RADIO STORES 
Knight Model R/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; 4R; ZEIO 
power supply; ZE5 power 
supply for model 17 309 

33X & 362X 6-tube electric; 
34P & 3,42P 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 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 
Garod Neutrodyne  358 
Grimes 4-DL Inverse Duplex.  358 
Zaney-Gill Receiver  358A 
Mission Bell and Royale   358A 

MAJESTIC  
(See Grigsby-Grunow Co.) 

Model 90, phonograph jack 
connections and voltage ta-
ble 

.1199661 Interference Suggestions 

;1
il

m;
wI

uu
!u

uu
nu

uu
hI

wu
1u

Il
mu

un
nr

nu
om

 

r- i
 

1. 4
 

g mnuasamaltnn=nrm-huminatimuunnimneuitnmnumniauannummu=mum....haktiunanu.t.itanininma
innunziunmummamiumammumninaminiffuso 



6D OFFICIAL RADIO SERVICE MANUAL 

muurzne-Trirr,r,!"7,nurmatumunturerzur ' 

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—Elcctrad, Inc. 
Emerson—Emerson Radio & Phono-

graph Corp. 

Eria—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. 
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.) 
Pfansteihi—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. 
RPL—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 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 

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

9i/3 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 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 

A National Organization 

Potter Condenser 
Replacement Chart "-

II» %Mr On. Aria leblree, IlL 

_ 

mete   

POTTER Nos. 103-300 

eliminator stops interfer-

ence from entering set 

through the power supply. 

Cartridge 

Units 

POTTER 
No l 

SEALING 
WAX 

No. 1 

Wax 

Potter cartridge condenser units 
and No. 1 wax should be carried 

by every serviceman. Invaluable 
for quick repairs. 

North Chicago, III. 
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 

r HIS book has been compiled in an attempt to give the radio Service Man as complete 

and concise a compendium of practioel date and inatruotion concerning radio 

installation, maintenance and repair as could be seicetel from the hosts of meter-

ï ial already written on trie subject. It is evident that a boos of this type, to be 

entirely oomplete, would oover virtually all phasee e radio and inolude complete die,-

l'gramm and specifioatione of every radio set that has ever been built -- an enormous 

F undertaking which would give the book a stupendous size. WI-lie each e volume would be 
of value for referenoe, it would be too clumsy to be handled by the busy radio Service 

r an who wants praotioal information, suggestions, and data in few words at his finger 

i-tips, with diagrams and speoifioations of the more popular types of sets in aotive 
service that daily require his attention. Therefore, only the salient features of radio I 
sermioing are given, .ind information on the servicing of battery sets, which are daily 

e 
becoming obsolete, is covered more in general than in detail. In all instances where 
possible, speoifications are given in conneotion with the diagrama, which were obteined 

• through the kind assistance of the various manufacturers. More up-to- late information 

, on later sets can be supplied from time to time as the material becomes available, for 

1 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 book) the book can be kept alive and up-to-date and be of 

F inestimable value to the native Servicc Man. 

No attempt is made to delve into the theory of radio, since this is not within 

[ the scope of e book of this type. There are many technical books covering the theory 

- and practice of radio, from which the would-be Service Man can get a good elemeatary 

grounding on the subject. Therefore, it is here assumed that the reader has an adequate 
technical knowledge of the subjeot, 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 oorreot the defeats. A man of theoretical knowledge only in 

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 praotioe. All the books in the 
world cannot give as much knowledge in this line of work an can be obtained by install- ' 

mg, servicing, and repairing a hundred seta 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 noticed 

by a loss-technical but practically-trained Service Men. He who can give the quickest 

and best service wi.i have the greatest number of satisfied customers and will build up 

the greatest reputet!on and monetary income. He who bluffs his way through and makes 
only temporary repairs in hopes of obtaining future work on the same sets, will soon 

find that his best customers 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 carry in his head, should be the foundation af a successful 

-servicing business, provided it is oonduoted in an honest manner. We hope that the read+ 

Hers will find this bet* as valuable as we are trying to make it. 
Aside from h s theoretical and practical knowledge or radio, the Service Ilan, like 

Ea praoticing doctor, should be somewhat of a psychologist. Not that hs psychology will i 

rhave any effect upon the subject on which he is working, as in tie,. case cf the doctor, 

Fbut he will come in contact with all kinds cf people, the vast army of radio set owners.: 

[scum of whom will look upon him with euspicion and presume that they are being swindled, 
:no matter how fairly he treats them. He will be called upon to explain in detail every- F: 

-thing connected with the work, and must not only repair the set, but give the highly- fl 
r 
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*It Patten% 540 Test Oscillator eonipieto 
tubs.. hatti rte, and uotjrut meter 

List PrIge 
Net Price . . 

Petrni 5611 
rester 
We Pries 
Het Yrtre 

Tairern 559 Output Nte,er only. 
tier PrICII. 

Net Pace 

$97 00 
..... . . 72.75 

Tt>t. OrcIllator alihout output 

102.00 
61.50 

515 00 
Ii 73 

Jf-'%6, ELI PATTERN 199 SET 
AN ALYZER 

JEWELL PATTERN 409 SET 
ANALYZER 

p A Complete Line of 
Service Equipment 

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 test oscillator. Each feature has been achieved by incor-
porating constructional details which have proved absolutely necessary. 

FEATURES OF THE JEWELL RADIO 

SERVICE OSCILLATOR 

Self - Contained Batteries 
Lenk•Proof Interlock Shielding 
Broadcast and Interinedial• Bands 
New .30 Type Tubes 
Output Meter 
Easy to Operate 

JEWELL SET ANALYZERS 

Unequalled for ease of operation and ruin-
pleienes• ef the tests that may be made. 
Dependable operation is assured by sturdy con-
struction Pattern 199 compact light weight 
and low priced. Pattern 409, the speediest set 
analyzer ever built, simultaneous readings of 
plate. filament. and grid voltages and plate 
currer All Jewell analyzers are backed by 
the comprehensive Jewell Test Data Service 

JEWELL TUBE CHECKERS 

Pattern 210. portable. AC operated, n" al-
•ulating for dynamic tube condition Pattern 
209. counter type, low price. compact, easy to 
operate A single button gives desired rending 

JEWELL TEST PANELS 

Complete repair shop equipment. Speed every 
service job. Pattern 578, simultaneous reading 
oil plate, grid and filament voltages. and plate 
current Direst readings resistance and 
capacity. Pattern 579. seven meter, test panel 
with remote control boa The finest and most 
complete test panel ever built. Greatly increases 
the capacity of any service department. 

JEWELL PATTERN 209 TUBE 
CHECKER 

JEWELL PATTERN 575 TEST 
PANEL 

BUY SERVICE EQUIPMENT ON THE JEWELL TIME PAYMENT PLAN 

Jewell radio service equipment pays for itself when equipped, results in real dollars of profit The service• 
purchased under the Jewell Time Payment Plan. More man who is looking for a future in radio will be quick 
accurate work, greater number of jobs per day and the to take advantage of this liberal plan. 
increased prestige of a rails., organization when Jewell 

JEWELL ELECTRICAL INSTRUMENT CO. 
1642-V Walnut Street. Chicago. Ill. 

31 YEARS MAKING GOOD INSTRUMENTS 
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TRADE NAME 
Acme - Acme Electric ( o. 
Airline—Montgomery, Ward & Co. 
A inert ran-- 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 Saks 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 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. 
Facia—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. 
Glebe—Grebe Radio Co., A. H. 
Gulbransen—Gulbransen Co. 
Hammarlond—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. 

INDEX 
Kennedy—Kennedy Corp., Colin B. 
King-- King Mfg. Corp. 
Kolster—Kokter 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--k C. Dayton Co. 
Orpheus—Roth-Downs Mfg. Co. 
Patterson--Patterson Radio Corp. 
Peerless—United Reproducers Corp. 

(Now Gray Electric Co.) 
Philco—Philadelphia Storage Battery 

Co. 
Pierce Airo--Pierce Ai ro, Inc. 
Pilot— Pilot Radio & Tube Corp. 
Pioneer- --Pioneer Radio Corp. 
Priess—Pries 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 8r. 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—Automobde 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. 

triP 

t "tr. bWie  É  _; 
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A "POLICE" SHORT-WAVE SET FOR AUTOMOTIVE USE 

cl 

SLR 

........ . 

Above the schematic circuit of the 
Delco " Police" .thort.wave receiver, 
showing battery and speaker connec-
t ¡On S. It 71411 be observed that a 
scrren-grid tube is used as a rmen• 
emotive detector; the variable con 
deniers shown here are set with a 
screwdriver and locked ( their shafts 
are seen protruding through the 
chassis in the view at the left). 
R2. I men.: Hi. 250.000 ohms: R7, 
500.000; lt9. .000 R12. 2 meg: 
R14, 5 mea.; R15, 400 ohms. 

CR 

Cs--"" 

c, PENTODE TyIR "GA' 

•ti 

gi ......__, ....„  

•1•1•1:—.41.1.1- el-
1.11», - o'' “" 
II 'ROOM«. NO. 

l.J" : 1'6;1M%. a à 

7701.111.1. 2 11 trjo Cii • ei 
• 3 IROV e no, 

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 RA1110-
CiArr ( 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 minimum operating conditions, which 

permit a considerable reduction of battery 
voltages, are given as follows (a special 
analyzer being used): 

F P CG SG PC GT 
1 n.F.   2.0 100 1.1 55 2.0 2.8 
2 It.F. ...... 1.9 100 1.1 53 2.0 2.7 

I )et.   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; Cf;. 
yontrol-grid voltage; SG, screen-grid volt-

age; PC, normal plate current in analyzer; 
(;T, grid test reading.) 

LINE VOLTAGE CONTROLS 

The Service Man will encounter a wide variety of line- voltages in diff-
erent localities -- ranging 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-voltage regulators have been produced. An automatic voltage 

regulator requires a certain amount of current for its operation, and for this reason 
many sets are designed to operate on a lower than line-voltage. The difference 
between this voltage and the line voltare is used up by the remulator. Directions 
for installing the AMPERITE line-voltage 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" voltare position. When installed the voltare supplied to the 
set will refiein practically constant and reliable operation is assured. 

•14 thod 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. 

AMPEPIIIE Line VolIdgc Control 

Connect these two eut ends to the 
terminals of an AMPERITE socket 
as shown by lines " A dt B" or 
to. any standard UX tube socket. 
If a tube socket is used, make con-
nections tu either two opposite 
terminals. 

Mount the socket at any convenient 
place inside the cabinet. Insert the 
proper AMPERITE Line Voltage 
Control tube and the receiver is 
ready for operation. 

• • • • *. r.r.r•r-.. 
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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 niait 

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. Rtsistances may be calculated from the 

RHEOSTAT MAY 
BE INSERTED HERE 
TO REG,OLATE 
F IL AMENT VOLTAGE 

K-27 TUBES 

K-24 TUBES 

Fil. 
A.C. Volts 

K-24 2.5 

K-27 2.5 

C 

H H 

p 

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 TE 57 CK-r 
Z-1 TYPE TUES 

INSERT ONLY 
ONE TUBE 
DO NOT USE 
BOTH SOCKETS 
AT SAmE TIME 

G 

CONNECTOR 
FO pe 5cgtErti qoeio 

0-Z00 

FOR K-21 

s."71-  
Foie K-24 

TO AN OFF 
POSITION wriEri 
NOT uSe 

0 'Soy eov 75 v 

- 7 

ZOO OHM 
PeOTENTIOMETE (1„ SydrItm 

z‘v 

Difference of Plate Voltage Necessary for Constant Current 
Amplification Constant or Mu = - 

Difference of Grid Voltage 

Difference of Plate Voltage 
Plate Impedartre or Rp =_-

Difference of Plate Current 

Difference of Plate Current 
Mutual Conductance. or Gm =   

Difference of Grid Voltage 

{ With 41/2  Volts on Grid and 90 Volts on Plate Note Plate Current 
`'m With 0 Volts on Grid and 90 Vohs on I'late Note Plate Current 

RP With 4102 Volts on Grriidd aandd 9705 Ifoollttss Orr: Plaatte -741•41:11:  Plate Current 

Mu With 41.42 Volts on Grid and 90 Volts on Plate—Note Plate Current—Change Grid to 3 

Volts—Change Plate Voltage until Plate Current Is Sanie as Noted Above—Note Plate Voltage 

{ With 11/2 Volts on Grid-75 Volts on Screen Grid and 180 Volts on Plate—Note Plate 
"In j With 0 Volts on Grid-75 Volts on Screen Grid and 180 Volts on Plate—Note I'late 

D With I1/2  Volts on Grid-75 Volts on Screen Grid and 180 Volts on Plate—Note Plate 
”1) I With l V2 Volts on Grid-75 Volts on Screen Grid and 150 Volts on Plate—Note Plate 

Fil. 
A.C. Amp. 

131.4 

1114 

Grid 
Volts 

41/2 

CHARACTERISTICS OF KELLOGG A.C. TUBES 

Plate 
Plate Current Gm 
V.dis 
180 

90 

Min. 
2. M.A. 

800 to 
1600 

800 to 
1200 

Rp Mu 
400,000 W 

to 11,4 Meg. 

Current 
Current 

Current 
Current 

75 Volts on Scrern (, rid 

8 to 10 
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AIRLINE "8"-MODEL A.E.-11 ARCO- MODEL A 

Type tub. "B" ' C' Screen 7,..t.en Cad, Noel 
Tube Position Vs. Vt. Vu. Vt. Current Vt. MA. 

'27 IRF 221 100 60 60 3.1 
-2.7 IRF 221 101) 40 60 
'17 3 R F 221 100 60 60 

'27 Det 221 41 
27 I A F 23 91 12 

'71A)2AFt 17 170 43 
7141PP 1 47 170 43 

'80 Runt 48 

LV-111 

Grid 
Test 
MA. 

7 

14 4.3 
1.2 30 4.3 

i 1 18.5 

• 

37.1 err auk 

No Voltage Adi Vol Con Ma: 

AIRLINE "9"-MODEL A.E.-10 

BOSCH-MODEL 48 BREMER TULLY-MODEL 81 

Grid Type Tube "A" "B" "C" Sc..... Sen... Cath. Noel C'Testid Gid Type Tube "A" "B" 'C'' Screen Screen Cath. Noel Test 
r 

Tut Tube Position Vt. Vt. Vt. Vt. Current Vt, MA. MA, Tube Poiinon Vt. Vu. Vt. Vts, Current Vb. MA, MA. Type Tube "A" "B" "C' Screen Screen Catit. Noel 
Ts& Posation Vu. Vtt,, Vt,, Vt. Co.....' Vu. MA. MA. •24 1 R F. 2.4 171 2.1 70 ..1 3 30 6.0 27 I R F 24 760 11.1 121 3.7 7.5 
'27 I R F 241 146 94 29 66 11 24 2 R F 24 171 23 70 .1 3 30 6.0 27 1 R F 21 162 121 11.1 1.1 7.2 13 3 8 7 2 
'27 2 R F 241 146 94 
'27 3 R. 2 43 146 9.4 

' 40 1 2 4 . 27 Det 2 4 280 27 . . 

29 66 II '24 IRE 24 171 21 70 .5 3 10 60 21 ' R F s2.,1 21: 12 .1201 
29 66 II 

29 

44; 110o 

6 2 '44 1p I, 2 4 230 41 

80 Rect 4 8 

4, II .1 1' I 24 210 IS 

LV--111 I VS- Ill . IC 10 SS 

30 10 

2 0 .147, 121..: ii 3 22 1, 117 7 

.44?) /PRel: t ) 2, 1 241 ' 20 

'27 Dot 2 4 41 

ss:111 F. 7,4 arr.,- ‘ peak... trioonals gives actual hit., apron, 

LV - 112 V.4 Con Ma: 12 6 7 8. , 
42 50 
42 50 
31 4 

'27 Det 241 11 2 
'27 1 A.F 2 f 140 9 

'4 I2AF. 21 211 38 
'41 / P.P. 1 21 211 38 

sn Rea 1 1 

1.V IN VnItSrae Control Mar 

11 

ATWATER KENT-MODEL 55 BOSCH-MODEL 49 
BRUNSWICK-MODEL S- I4 

Grid Grid Grid • 
Type Tube "A" "B '"C" S.ri-en Screen Cath. Nor'l Tut Ten Type Tube "A" "W' "C' Screen Screen Cath Noel Test Grid 
Ts& Pennon Vt. Vts. Vu, Vis. Current V,s. MA. MA. Is: pT_e..i. ... n "A" "tr. "c . Screen Screen Cath. Noe l Tube Posotion Vts. Vu. Vt. Vt. Current Vt, MA MA. Eerie Tube "'V "B" "C' Screen Screen Cad, Nor'l Test 

4 7 8 7 i Vt. Vu. Vt. Vt. Current Vt. MA. MA. Tube Pontoon Vts 'its. Ve, Vt. Current Vu. MA. MA. 26 1RF 111 116 81 '26 IR F 131 116 8.1 '24 I R F 2 21 111 1 6 64 +1 g I 3 4 6 '24 1 R F 2 3 170 2 4 68 •24 2 R F 2 3 170 2 4 68 . 1 - 3 2 8 6 0 61 1-2 1 1 3 1 
'26 S R P 1 3/ 116 83 '14 2 R P 221 111 11 SO • 24 IRE 21 170 24 68 6 43 27 1 4 ' 1 2 K1 : t• 10.! : ii 1 2 -12 It li 

6 4-3 27 .1 g II I IS I : f, ,, • ,,,, 

I! 4.12 4 

+3 8 3 I 4 1 

26 4 RF I 31 116 81 '27 Du 121 61 1. '27 feet 22 281 26 .: 1,,,It, I : re:, 1,,,:, I,: 4, 3-2 I 1 
24 Det 2 2 80 1 1 IS '27 I A P 2 21 64 I ... 1 +1 1 1 '41 11 A F 1 23 24 , 41 ‘.2. I 422 2 95 + 2 n ls 

'41 IP P I 22 232 42 
'80 Rent 4 6 .. 42 pet iii6 80 Rect 41 37 

1V-110 L'OS  - Ili Vol C,,n 31a: g'1..;., li I IIII ,z. \,.1.1.:, Fil .2.0,2.2 :, :I.' 442:t .1 n 

40 pr sula 
26 12 

26 I A E 1.4 110 I 0 1 0 1 6 '41 12 A P I 2 31 223 42 1 . 23 30 '41 / PP 1 2 3 14 1 4, 
. 8 343 38 41 12 A F 1 2 2 232 4! 17 32 '43 1P.P ( 1 35 223 12 1 ... 28 30 Si. Re, '0 42 

LV-I 1 ; No Voltage A', Vol Con. not Critical. LV-114 Vol. Co, Mao Vol Cun Mat 

AMRAD-MODEL 81 
ATWATER KENT-MODEL 60 

Grid 

To& Poetic.", Via. Vt. Vts. Vts. Current Vta. MA, MK 
"24 1 13 1 2 1 130 I 1 :3 .. 4.2 ., 4 4 1 

Type Tube "A' "8" ' C' Screen Screen Cad, Noel Tut Type Tube 
Tube Potation Vta. Vu. Vt. Vu. Current Vt. MA. 

'14 1 R.F. 2.4 170 8 110 .7 +8 2 1 8.1 

"C' Screen Srreen Gib. Noel Ten 
g4A. Type Tube "A" "It" "C" Screen Screen Cad, Noel Tea 

Tu& Position Vt.. Ves. V.+. Vt. Current Vts. MA. MA. 

l 0 2id.0 1. 11e Tube "A" "B.' "C" Screen Screen Cad. Neel GñdTent 
Tube Punsiun Ve. Vt. Vts. Vt. Current Vta. MA. MA-
' 27 1 It F 2 4 le) 11 

Grid 

'14 1 It 1' 2 3 130 I i 7i ! 2 i 4 4 7 '24 2 R.F 24 171 4 130 .II +4 2.1 7.1 24 1 It l' i t 100 Var 23 .1 24 III te ';.-2 3 11 E. 2.4 116060 1143 +13 3.1 6.6 +13 1.1 66 
-,4 4 RE 21 1110 It 71 '-2 3 4 4 7 '24 3 R F 2 31 171 4 130 .8 +4 2.1 7.5 .14 1 It I 2 1 Ion I 0 25 

'27 It', 2 1 mi 1.4 I 4 '27 Det 2.31 101 12 . +12 .... 

4.1 , ,1 ..,:i I. 2 i i.di I I) 23 4 4 I 0 24 

21 I A F. 2 1 II() 8 

!7 Dee 2 4 41 .. +14 3.7 6.7 
3.3 

'4 5 12 A I- 1 2 3 221 4.. 30 37 '41 12 A F t 2.31 110 48 12•11:. 2214..ui11 .'84A1 JR2,/,:t.F t : 3 250 25 4 '45 1P .P {" 2.3 /10 33. +11 33.24 13 

42 
'17 I A I- 2.1 161 II) . • +2 3.1 6.8 '27 I A.F. 2.31 71 2 2 it)i. I 0 

-.el 1 A 1. ! t 43 4 o 

41 /PP 1 23 211 4.. to 37 '41 1PP 1- 2.31 210 48 22; 3377 (1A ) 2 A 1 ( 3 •• II., 22 ç 11 
42 

'1111 Rea 4.7 .. 14 r., Ira. '80 Rect. 49 41 71.41PP ( II. Ilto 121 12 II 24 o im Ballut • 

BOSCH 54 ( DIRECT CURRENT) BRUNSWICK-MODEL 31 COMB. 

LV--.118 I VS 11, Vol. Con Mu. 
LV-I20 Vol Con Max IV Ito lit V.4 I..,, MA% LV-I20 Vol Con Ma. 

NOTE-Cathode Volt. tattahlt• to tatting of Hum 
Control •• Resiitor :11 sent!, with grid. 

APEX 47 & 47A 
Grid 

Type Tube "A" "B" "C' Screen Screen Cad, Noel Ten 
T.& P011114011 V1., V18. Vu. Vt. Current Vts. MA. MA. 

'24 R 1 236 171 27 86 n a 27 30 41 
'24.2 R F 211 171 17 86 n 2 1.7 3.0 41 
.27 Dei 26 311 nu off 28 30 

'27 I A I- 228 100 6 I 
'41 13 A 1. 1 19 16v 380 
'41 1P 1' 1 -2 21/ 164 38 el 

lib Reel 461 

LV I il Vol l'ird! Mat 

6 I 32 38 
III 138 
11.1 11.8 

14 pr. nub 

ATWATER KENT-MODEL 56 
Grid 

Type Tube "A" "B" 'rC' Screen Scree.. Cath. Noel Tun 
Tub. Petition Vt. Vu, Via Vu. Current Vt. MA. MA. 

'24 I R F 1.1 161 12 110 6 +6 26 1.4 
'24 1R F 1.1 171 21 80 1 +3 28 10 
'24 38 F. 2.1 161 21 74 8 +3 36 1 4 

'27 Det 2.2 221 230 
'27 IAF 22 161 10 

.10 12 A F.t 70 440 78 O• 
'31) IP P 1 70 440 78 O. 

'II Rent 7 I 
'11 1 Red 7.1 

LV-1 IS Vol. Con Ma: 
• /Lupton. in 1.(fIl. with grid 

+21 .6 .7 
I-12 1.8 61 

13 
31 

18 
18 

40 
40 

APEX 48 & 48A ATWATER KENT-MODEL 70 
Grid 

Type Tube "C" Screen Screen Cult Noel Te.. 
Tt,. Position Vt. Vta. Vt. Vt. Cunene Vt. MA. MA. 

'24 IRF 24 181 34 90 et 34 40 1.4 
'14 2 R F 24 181 . 4 90 02 34 4.0 1.4 
'14 1R F 24 181 34 90 02 14 40 1.3 

'27 Det 23 71 91.1 90 01 0.6 
.27 I A F 24 101 611 60 4.3 1.9 

'41 ) 2A I' ( 24 177 410 
41 ) PP 1 24 137 110 

40 Rent 10 

LV - 117 Vol Con Mai 

no ue 
ne uo 

38 Opr udr 

Gr 
Type rube "A" "B" "C" Screen Screen Cath. Noel TS111 
Tu& Pontiac Vte, Vt. Vu, Vu. Green/ Vt. MA. MA. 
'14 I K F 24 170 0 III. .7 +8 22 81 
'2.4 IRE 24 171 4 1\1, It + 4 11 '7 
'24 1 R F 24 171 4 I... N 44 21 '73 

'17 Lkt 24 Ilei 12 
'27 1 A 1 24 71 2 

'41 11 A I 2 4 elf 411 
'45 I' I' 1 14 2111 48 

',PI 8,1 40 

V 00 V..I Coo Mat 

+12 

BOSCH MOTOR CAR RADIO Grid 

BUCKINGHAM-MODEL 80 

Grid Type Tube "A" "8" "C" Screen Screen Cath. Noel Tut 
1 el. 'lobe "A" "8""C' Screen Sc.'." Cud.. Noel T,,,, Tu& Petition Vu, Vs. Vte. Vt. Current Vu, MA, MA. 
T1111% Position Ves, Vt. Vt., Vt., Cr-rent Vis, MA. MA. 26 I R.F 1 21 111 8 6 6 II 
'4 1 K 1 ' IA.. O , 90 7 20 10 '26 IR F 1 21 131 11 6.6 11 
11 IRI 1 Igo I 3 911 'I ? 0 10 '36 ' RF 1 21 131 a 66 11 
>7 1 t it I. : ix.. 13 u.. 7 :0 t e 

'27 Ikt 225 46 26 3 3 
•4 1164 ill 1 or 1 ! '26 I A F I 23 125 7 i 1 81 

'12 AI I, 161 in 3 3. b yo '7IA r r 4 Y 2115 42 16 2 22 i 

VI I 1/41 '80 Re., 1 tg a4 

BRANDES- MODEL B- I6 
Grid 

Type Tube "A" "B" "C' Screen Screen Cub. Noel Tern 
Tube Position Vt. Vu, Vta. 3, at. Current Vta. MA. MA. 

'27 1 R F 2 80 2 
'27 IRE. 2 82 2 
'27 3 R P. 2 83 2 

'27 Det 2 34 
'27 ¡ AP 2 80 2 

+2 31 41 ' 41 J2 A F t 2.31 183 33 

1.1 17 '41 P P 1 1.31 181 31 
11 37 

4.1p. leer Rect. 4.7 

1 V-111. Vol Con Ma. 

+2 2.1 4 
+2 21 1.1 
+2 (.7 2 

+I 
8 I 

1.8 2.1 

20 22.1 
20 21.e 

48 
4 

CV III Vol Con Ma. 

COLIN B. KENNEDY-MODEL 10 

Grid 
1-3pe Tube "A" "B" "C' Screen Screen Cath. Noel Tut 
Tube Position Vt. Vt. Vet, Ve.,, Current Vt. MA. MA. 

'27 1 R I' 11 118 7 7 19 
'17 IRE 11 116 7 7 49 u 

xer 158 -I 7 49 9 

17 Ilet I 1 17 1 1 
'27 1 A E I I 113 92 49 61 

41 I2AF3 22 2111 17 127 
/1 ) P P I 2 210 17 325 

80 fluct 4.6 St 32 

IV -lis Vol Coo Ma. 

o 

e 
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EVER READY SERIES 50-MODEL 52.53-54 

Grad 
O '01A 2RF 1 100 1.1 1,7 .21 Type Tube "A" "B" "C" Screen Screen Cads. Noel Ten MODELS R-4, R-5 AND C-4 -type Tube "C" Screen Screen Cady. Noel Ten 
O 10 Tit Position Vt. . Vt. . Vts. Vu. Current Vt. MA. MA. 

'24 l R F. 2.1 141 2.3 68 .3 -1•2.1 20 44 00 Ty pe Twyy. ..,.. ..B .. ..,.. srryyn scyy‘yn c.ih. N,...1 GTre.tid 7, -.   .". PlossRuFon Vu. Vie Vu, Yu. Cœrent VI; MA. MA. 

'24 2 R.F 1.1 140 23 68 3 -4-2 1 20 
'24 ORF 2.1 140 23 68 1 +2 1 18 4 •, T Position Vt.. Vie Vie We. Current Vts, MA. MA. 

I. 

C e'e '71A 2 A.F. 1 91 11 

Ct el '01A Det 1 60 3 0 

'01A I Al' 1 90 39 
II. 

, , 27 I R P 2 4 114 6 4-6 1.6 8 2 '17 • R F 1 2 no 4 0 
'27 .1R F 2.1 to 40 

2.2 112 9 40 .4 -17 
- 21 I I 20 
- 24 I 1 1 0 

2 .1 

li ' 1-. d,_,,,Dc .27 1AF 21 141 4 0 
'27 Dei 22 90 II 0 -  '2; 2RF 24 114 6 

21 ORF 24 114 6  -4-6 6 2 10.1 
-27 I A F 2 1 •es i • o 4 5 

FT '41 IP.P. f 1.2 240 40 +110 28:8 3133 '27 Det 2 II 28 - a 4 6 1 A 
200 210 

'41 52 A F.I 2 1 240 40 2 0 ... 

'41 IP P I 2.11 210 46 + 7 3 7 113 .44: IAP I. II '1. I Il ',:: '. 1' 1'1. 27 1 
27.1 12.0 '80 14,4 ' 4 6 

32.0 
g '80 Rect. 4.1 . 14 '27 1 A P 2 4 112 6 s 

41 12 A F / 2 31 210 46 
cr COLONIAL-MODEL 31 AC LV- a 17. Vol. Con. Mar '20 7.7 :1 0 31 o 

FADA- MODEL 15-M 
3-0 EDISON LIGHT-0-MATIC 1 a> .01A I R P. 100 1.1 . 0,7 Grid 

0 COLONIAL-MODEL 28 AC CROSLEY-MODEL 3i-S DAY FAN-66-68- 69-77 
I 0 Gid Crid MODEL-PECK & HILL 5096 Grid 

Grkg Type Tube "A" "Ir "C"' Screen Scrum Cede Noe Teo 
Z Type Tube "A" "23" "C" Screen Screen Cath. Noel Ten Type Tube "A" "B" "C• Screen Screen Cads, Noel Test 

E it 

."1 Tu Position ' VIZ. Vie Vt.. V ts. CUrrelle VI,. MA. MA. TsrPoeition Vi. Vu. Vt... Va, Current Vts. MA. MA. Tube Poition Vie Vts. Vis. Vu. Current Via. MA. MA. '24 I R P. 2.1 141 2.8 60 
Type Tube "A" "B" "C' Screen Screen Carh. Norl Teat Tube Position Vu. Vb, Vie Vts. Ctstnestl.4. Vii..7.11 ' MA. 1714. 

'24 2 R P 2.1 144 2.6 60 

I. it4 26 2 R F. 11 101 -3 
'99 Det 3.3 10-10 + 6 7 1 

I 1 •24 2 R F 2 1 160 1 6 62 01 +20 24 31 26 I R.P. I 3 110 9 
'27 Det 21 110 170 +14 0 02 04 '26 2 R P. I 3 150 9 

2 4 3 I 

•26 3 R F. 1.3 110 9 4.1 8 
4.5 t 
4.1 I3 '27 Det 2.1 70 1 +1 1 7 

'26 I R F. 1.1 101 -3 7 1 •24 I R F 2 1 160 1 6 62 0 1 4-2 0 
CD '24 3 R• P. 2.1 144 2.6 60 .4 + I I If 
co 

'26 I A F 1.1 90 -6 3 g '27 I A F 21 101 8.06 +11 0 3.1 4.8 .26 4 R P. 1.3 ITO 9 4 1 8 '27 Its. ler 2.1 130 *I +II 223 8 264 9 

1-1 XI r 0 B H. Riot 7IA 2 A.F. 1. 161 37 . 32 

17 •41 I 2 A F t 2 1 240 410 
•41 1PP 1 2 1 240 41 0 1333 00 3377 00 '27 Det 1 2 10 

'26 1 A F. I 3 130 1 4.1 7.1 '41 IP P ( 2.11 201 40 22 26 
-0 I 7 .• '41 $: A F I 2.11 201 40 

* .... COLONIAL-MODEL 28 DC .80 Root 10 
LV-I19 Vol Con Max 11 0 14, 4.1' '41 12A PI 2.21 211 07 

•41 IP P Ç 2.21 231 •7 '80 Rect. 4.5 '80 LRveff.1094 4 .... . . LVS-101 41 pr• imeie 2277. 11 3322:0° I: Cag'• 

t3 Grid • First A.F resistan,e coupled 
LV-I10 LVS-None 

  .. 
Vpl Cot:.°84aP" :".. • Renitence Coupling. 

Resistance an series with grid 
Type Tube "A" "B" 'C' Screen Screen Cads. Noel Ted 
T.1 Position Vta. Vu, Vu, Vu, Current Vte MA. MA. CROSLEY-MODELS 40-S, 41-S, 42-S, 82-S • Resistor an series 'nth grad on '41 tulles 

10 .... 
• •60 Rect. 4.9 ..... ... i / • 117 LVS - Hach V.,I C.., Mat 

Grid CROSLEY-MODEL 705 LV-101 LVS .101 Vtil Con. Mai 

Tube Position V.,, Vis. Vt.. Vie. Current Vi.. MA. MA. 
type Tube "A" "H" "C' Screen Screen Cath. Noel Ted 

(Sisal ERLA MODELS 30, H, 32, AR-3 

.U. 4 R F 1 31 u1 4 1 A 
6 I obi. Pou ...... Vas. Vh. Vt.. Vb. Current Vis. MA. MA. CABLE AND SKY ROVER-MODEL 224 

e ,,,,. I aibe " 1*  Screen Seen. Cath. Noel Test FADA 25 ( 7 MA CHASSIS) .3 ,,, I R r I se 9S 4 % 

• •17 l'hi. 2 Is -40 2 • a 4 I R l' 1 2 19 1 2 8 90 0 8 i 4 0 8 I 2 Grad I s ;Ye tube -A." "If' "4' " 4nareen Screen Calk Neel Teri 
Grid 

.4 1 R 1. 2 1 l'ri 23 92 09 4-4 08 1 3 Type Tube "A""B" "C" Screen S. rien Cath. Norl Test 
'27 1AF 1 11 80 4 1 3 ' 22 Det 2 3 III 21 0 -423 0 0 0 1 Tube Poetion Vis. Vis Vis. Vu. Current Vt.. MA. MA. tub.• P.nitann Vt.. Vt.. Vt.. Vt.. Current Vat. MA. MA. 
'71A 12 AF 0 4f 160 31. 11 '24 1 R F 2 21 170 I 71 8, 2 2 3 0 4 4 '24 IRE 22 160 I 7 11 4 +2 01 07 
71A II' P t 4 1 160 li 11 il 11 AI / 10 180 400 19 0 22 0 '24 1 1 R F 22 170 I'! 61 2 2 30 4.1 . 2, aRF 12 140 10 4-11 I 1 2.1 

190 22 0 . ; •. rt 1, :. : i le 1, +16 I I 2.0 
811 Re. I 4 1 42 H'»Mt .n7.1. ii12: t ::": IS° 41" 330 pn  '24 3 R F 225 170 I 71 81 2 : 10 4.1 

'27 Del 221 90 11 0 f 11 01 01 27 Det a 3 10 I 0 07 08 
I V I I, '27 I A F 221 101 a 0 +1, 40 61 '7 I AF " 131 sn +9 1 4 1 8 

41 i'1 A F t 2 s 210 300 310 43 11 A 1 I 7 *. 211 400 2/ 0 300 
24 216 22' . 300 110 4/ / 1•1' I a 3 III 400 210 100 

'70 rnind, e '80 Res 48 17 0 r r a •• 
LV-110 LVS- 91•11 1 Vol Con Mal •4• 

COLONIAL-MODEL 31 DC CROSLEY SHOWBOX 706 '80 Rect .4 8 
1 V 117 I VS El , Vnl Con Ms. 

Grid 
Type tube "A" "W"'C" Screen Screen Cath. Noel Ten 
Tube Position Vu. Vu Vu. Vu. Garent V U. MA. MA. 

16 IRF I 4 10 2 
'26 2R F 1 4 71 2 
26 3 R 4 71 

'26 Det lO 40 2 
16 I A F 1; 70 1.1 21 

11 A I 44 71 12 
'71A PPI 44 71 12 

10 
10 

COLONIAL-MODEL 32 AC 
Grid 

Type Tube "A" "B" "C" Sudsy Screen Cads. Noel Tees 
Ti& Poetess Vu. Vu. Vie Vt. Cirrent Vs,. MA. MA 

'24 I R.F. 1.2 111 • 16 .1 + 10 2.1 3.1 
'24 2 R.F. 22 111 1 2 16 1 + 10 21 3.0 
'24 3 R.F. 2.2 160 1 I 12 .4 1 0 2.1 se 
14 Dot 1.1 88 • 9 01 4 4 .5 
27 1AF 22 68 +1 21 3 

'41 I2AF1 23 230 26 
41 IP.P Ç 21 210 /6 

80 Rect 

2$ 27 
:e 27 

R13 
113 

LV-117 Vol Con Mua 

• No reading due to a reort.ir I n setirs with the grid 

Grid 
F.pe tube "A" "B" "C" Screen Seven Cads. Noel Test EVER READY SERIES 30 
lob. Pt,locin Vt.. Wit Vh Vis Current V I 9. MA. MA. 

Grid 
26 1 R F II 160 10 61 10 u type Tube "A" "b" "C" Screen Screen Cath. Neel Ted 
.26 : It E I 1 160 10 61 10 0 Tube Pusitnan Vie Vie Vie Vis. Curtent Vu. MA. MA. 
•26 3121. IS 160 10 61 10 0 '27 I R P 2.4 110 7 +7 1 10 
'2'i Dag a 1 1 0 0 21 21 '27 2 R F 24 110 7 +7 1 10 
.6 1 1 I I 1 16i• u 41 1 1 2.7 3 R F 24 110 'I +7 1 10 

71 12 h 1 I t t, i no Ià :00 240 ?7 Det 24 41 4 4.1 
71 0.1' III 181 09 180 220 _7 , 4t 1 24 701 6 .6 11 1 

.30 Ha, , .. ,13 0 r- ...I 71 I I: 17: 40 19 22.1 
1 V 119 V..I Con M, 7, WI' i 1 2 172 40 20 221 

80 Rcct 10 IT ser seek 

DAY FAN--PECK & 1!ILL 5090 i‘, - II, Lvs-iti 

G. 
Type Tube "A" "Er "C" Screen Screen Cath. Nor') Ten 
Tube Poution Vi. Vis. Vt., Vta, Current Vu, MA. MA. 

'26 IRF 1 4 108 1 1.0 II 
'26 2 R F 1.4 108 1 1 11 
'26 3 Ft I' 1.4 108 1 5.8 II 

'26 4 R P. 1.4 108 1 . 1.0 II 
'17 Dct 201 20 44 7 
'26 I AP 1.31 98 1.1 1.2 6.1 

'7IA 11 A F ( 48 161 29 16 191 
'71A / PP 1 48 161 29 16 19 « 

80 Rea 42 40 p i.4i 

LV-110 LVS-I II Vol Con Ma. 

EVER READY SERIES 40-MODEL 42-43-44 
Grid Grid 

T).44 Tube "A" "B" "C" Screen Screen Cath. Neel Tees Type Tube "A" "B" "C" Screen bristis Cade, Noel Test 
Tube Peed.). Vt. VIS, VI. Vie Current Vu. MA. MA. Tul. Position sVts. Vie Vie Vie Current Vs. MA. MA. 

'27 I R F 218 91 6 +6 1.2 111 ' 24 I R F. 2 I 161 33 61 0.3 -41 1.8 2.0 
'27 2 R F 2 18 94 6 +6 32 5 '24 2 R F. I 170 3.3 70 0.3 -41 2.0 2.4 
'27 3RF 211 92 6 +6 32 '24 1 R I ' I 161 5.0 97 0.4 -40 2.0 1.4 

FADA- MODEL 35 OR 35Z 
Grad 

Type Tube "A" "11- "C" Screen Screen Cads. Noel Teel 
uhe Pennon Vt, Vt. Vts. Vt. Current Vu. MA. MA. 

24 IRE ' I 161 17 79 1 -46 46 
74 2 R F II 160 1 7 76 1 -41 I 9 3 
'17 Det 2 I 71 00 4-9 1 10 

r• I A E 2 I 141 6 r -.36 40 9 
4, 11 A FI 1 I 210 41 24.1 36 
4e se I' 1 2 I 210 41 200 31 

•,i R as 7 
IV - 116 High lap V.al flrin Maa 

FADA 40 

'27 Dei 211 40 
27 I A F 211 89 1 

.41 11 .1 E / 231 241 49 
'I4 II' I, I 211 2.41 49 

'80 Rect. 4.9 --

IV - 117 IVS-11 1 

28 30 
+11 37 1 

32 If 
32 11 

10 rn seer 

'27 Del 22 71 110 
27 1 A F. 2 I 160 :ea 
'41 I' 1 1 221 46.0 

41 PP 22 221 46 
'140 r...et 4 ... 

I V- In LVS. - High 
F,ast .1 I a.,-,t.i,.e could. d 

+12 01 0.1 
-36 3.1 4.1 

... 21.0 17.0 

27.0 29.0 
. 67.0 rude 

Vol Con. Mu 

• • ' 
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Type l'ab. "A* 'V"C' Screen Sereets Cad. Noel GlidTer 
(and KELLOGG-MODEI S 524, 525 Tube P  ' ' Vt. Vis, Via Vt,, Current Vt. MA. MA. Type Tile "A" "B" "C . Sereen Screen Cath. Nail 11..e 

Grid '24 1 It F 1 2 108 1.7 42 
'24 R F 

Tub. Pon Vt. Vei, Vis. Vet Curren, Vie MA. MA. 
((IAA ! RI. II', ,5 4 1 4 .1 7 9 Type Tube "A" "B" "C" Screen Srreen Cade. Noel Ter 22 1 Ill 1.7 42 .13 ++ 22 :77 22 2  
..)1A 2 R F 4) 70 11 i 9 72 Tis PO/16011 VI.. Via. Via. Vt. Current Vt., MA. MA. 24 1 R.F. 22 120 1 7 42 .3 +2 7 2 
1.2.1 3 R 1. et) 7.J 
•,1 A Die I e. AI 7 o } 7 '1 II 

Il 0 24 2 R F. 2.4 118 .2 47 .7 +2 1.6 3.1 
' 1 R F. 2 4 111 .2 47 .7 +2 1.6 3.1 

01..1 I A F 4 Ji 74 in I 9 15 '27 Det 21 26 •24 3 R F. 2.4 ' III .2 41 .6 +2 16 3.2 1.1 1.1 
71.1 I. A.F/ 4 i 78 11.0 170 
'IA ( PP. I 4' 75 I 711 h i., il ii '26 I A F 1.4 121 8 

2 4 60 '71A 2 A I 4.7 13? 28 17.1 22 27 I A F 24 171 11.0 
27 D« 2.4 180 4.1 11.1 

,IA12 A.11( 16 91 13.0 
it A 1P P ( 43 Itn 17 n I': :,5 I:i of: '80 Rect 47 •511 / I' P I 71 410 94.0 24 27 

to t : . \ i I 7 1 410 94.0 24 27 

LV-117. Vol Co.n. Mar SI Rect 74 
11 Red t 74 . ... 61 .... 

61 .... 

FREED-MODEL 78-79 GRAYBAR-MODEL 500 LSTER-MODEL K44 LV-118. Vol. Con. MMnai.. 

EARL-MODEL 31-32 Grid KELLOGG-MODELS 528 ( 25 CYCLES) 
Type Tuber "A" "8" "C" Screen Screen Catb, Nail GilTele 

Grid Type Tube "A" "13" "C' Screen Screen Cath. Nor'l Test 
Carid Tube Position Vt. Vts. Vu. Vt. Crete« Vt. MA. MA. 

Type Tube "A" "B" "C' Screen Screen Cath. Noel Teo Tube Position Vu. Vie. Vt. Vt. Current Vt. MA. MA. 

2 + 1 I 2 Tube Poution Vt.. Vei. Vt.. Vii. Current Vee. MA. MA. Type Tube "A" "8" "C"' Screen Screen Cad. Nor'! Ter '24 I R.F. 2.2 118 1.1 48 .2 +2 11 2.1 Tube Poeitian Vii. yte. Vt. Vto CUMIN h',.. MA. '24 I R P 2.11 111 I 2 40 

•- IR .F. 2.35 89 5.8 +1.8 3.1 7.2 •24 2 R F 211 111 1.2 40 I +I 1 2 '24 2 R F. 22 138 1.1 48 .2 +2 If 2.1 

'27 2 Re 2 3. 114 1 n + 5 3 2 7.0 '24 Det. 2.11 ITT 4.4 49 4 +8 .5 2.5 24 I R.F 2.1 111 2 47 .7 +2 1.6 3.1 '24 3 li F. 2.2 131 1.5 48 .1 +2 1.1 1.1 
'27 1 R.P 111 94 1 fl '24 2R F 24 111 .2 47 .7 +2 I 6 3.6. 
'27 Dee 128 2! 4-5 51.02 71. 02 ' '41 A.F. 2.21 220 1° 12380 32 '24 1 R 1' 2 4 ITS 2 45"  

27 Det 2 4 180 17 0 I 17 1 6 2 0 27 I AI' : 31 110 3 ... +9.1 3.1 4.1 
6 +2 16 3.2 .27 11.1 22 121 11 . +11 .1 3 .... 

'Z7 1 A F. 2.2E 85 5.5 I-5 1 3 1 4.8 .80 Red. 44 

- - 128 '27 1 A I' 24 171 11 0 III 67 70 45 12 A I: 1 2.49 260 47 31 '41 ,12.1P1 2.3 190 1. 0 15 ri 28.0 LV-111. Vol. Con Max. • 

'50 12 A 1, l 71 410 940 
in p p I 7 4 440 94 0 31 45 /P.P I 23 190 310 30 

80 Rect. 4.7 

1.V..-114.1). High Tap. Vol. eon Ma, 
34 0 
210 28 0. •NOTE-Thss s, not the true bur voltage, but the reading ob 

tamed at the socket due to sere. reretance 

High Tap 

'81 Rect 74 
64 
64 

24 0 27n 
24.0 27.0 44 1P l' e 2.49 260 47 

. '81 Rect. 7.2 

LVS-110.120 Vol Co{n7700Max. -

.81 LRVe-d 1187 4 Vol Con Mai LV-111. 

.FADA-MODE1.S 41, 42, 44, 46 and 47, 
(KA ('HASSIS) 

I' t'. Tub. 
I 114 Koine, 
24 R F 
24 R I 
24 ; R 

27 Del 
27 IAF 

45 12.4 11 
.41 ) pp. 

eo ners 

Vitt 

2: 

2: 

: 
: 

2 .2 
22 

I 

Gnd 
"8" • C'' Screen Serer. Cath. Noel Test 
Vie. %' 1e. Vel. Current Va. MA, MA. 

I.p, 80 8 i f 48 

140 .10 is -21 48 
'40 8 26 46 

24 e 2 4 1 
110 • 1 4.6 77 

221 42 30 11 
221 4? 30 31 

40 en nob 

T)pe rube "B" "C' Screen Screen Cad., Neil 
Tube Portion Vre. Vt. Via. Curvet Vos. MA. 
1.7 1 It F .... 10 

49:3' 4' ilú + 1110 1 I 

0 36 '27 2 R I .j.. 10 + 
27 : RI 

29 •F1.0 31 

".0 3 II 711 5 1 0 

7'187 i'7' :: 110 262 074 32 0n 
Pr ' 711 266:0 1:0 

30  
:7 Vol CAI 2 1 13 21 -I 0 

IN . II , IV Ii I line Tap knee Vol Con Mar • No  reading ar eneket due to rt....genre in ' acres with gr. VI‘l Ca/II Max  
Ba can be read each voltmeter lead connected between Llamen 

Ret... o'er in gill eiteur and eftatie  

GENERA!. ELECTRIC-MODEL H-31 KOLSTER-MODELS K-20, K-22 
FADA-MODUS 75-77 Grid GULBRANSEN NIODEL C 

Grid Tube Pontion 'V.. Vis Vt.. Vt.. Current Vie MA MA. 
Type Tube "A" -8" ' C' Strewn Screen Cads, Noel Ter 

Grid 
Tit& Position Vra. Vu. Via. yrs. current Via. MA. MA. 
Ty M Tube "A" "B" "C' Screen Schien Cads. Noel lie,so: 

Grid 
lype Tube "C" Screen Srzert Cub. Neel Tat 1 34 3.2 Te« 

4 2 1.8 

Tab, Poitiers Vta. Vt. Vt. Vie. Crum Vle. MA. ...lemA-e b• 2:74 IR.161, ; ; 6114" ' .  

'24 I R F. 2 3 160 1..4 21 II + 1.1 .6 1.1 ( i i 17. I : 7 ".0 7 5 7' s 21 0 21 
22 6./ 

'26 ! It I' I 1 120 8 

Tube POS1110.1 % IS. VI, VI, VIS. Current Vie. MA. 
26 1 It I. 1 1 111 8 

4 0 8.0 
1 1 14 .0 

'26 3 R F. I 4 90 6 

26 1 R.F. 1.4 90 4 
F. I 4 8d 6 

4 4 60 
1 + 1.1 11F 2 2 ! Its 2 2 79 

'24 3RF 22 160 1.421 .1 +1.1 .4 1.1 : 4 2 I 1 2 Z 340 4 7 78 I 34 4.0 11.1 1.6 '26 125 8 

4 I 6.2 

4.4 8.4 '27 Del 2 I 41 -9 1 2 I 8 

'17 I A F 2.2 141 8.0 
27 Dot 22 742 8.0 

10 j.2 A F 46 4$13 29.0 +11 3.6 4.1 41 1.1 F.1 2 2 200 . 19 
+8.0 .1 IA 27 2 1.341 22 :12 22 12 0.21 

21 
21 •26 I .1 I. I 4 80 8 

'26 4 It I' 1 11 121 8 

"24 Me 2 2 81 17 1 

0152 o1; '80 Rect 4 9 

4 a 144 26 I AF I 3 90 18 
71 2 A P 411 181 43 

. 12 e, ....1. 

183 226 
'11 IPPt. li.6 4,1 29.0 - 24.8 28 .41 IP PI 2: 200 • Pe 

24.6 26 V,4 Con Mas 4, 1: .6 I / 221 210 40 

Vol Con. Ma. 'Al l R.& 6.7 .. - 44 SP I' I 225 220 40 30.0 34.0 LW.-- 120 300 34.0 1V-117. 
IV-117. ¡VS .-High. Vol. Co.. Max. •Reseeince in Cod Circuit 

PiLEED-MODEL  55 GENERAL IMOTORS RADIO CORP. MODEL"A" 'V 80 Red 4 40 0 .......4. 

' 

I . 114 Vol Con Mar KOLSTER-MODELS K-21 and K-23 
Grid 

EARL-MODEL 22 Type Tube "A""IF" "C' Screen Saws Cub. Noei Tao KELLOGG-MODEL 523 T> to Tube "A" "B" "C" Screen Screen Cade. Noel CT'eetia 

'27 Do : 1 80 10 10 1 0 1 I 
'27 IAF 25 1 141 In 10 72 10 

11 1: .1 1 1 2 I 240 44 34 38 
I, IP 0. I 21 240 44 34 38 

lin Beer 48 14 r./ 4444 
i.v.... 114 

Grid T Position Vie. Vu, Vu, Vta. Curium Vu, MA. MA. 

Grid ' 24 Ilir 14 no 2 1 

4.1 el 

PuC Pir i.i.c.ei .e...• et: VC,: S'N't..ntr..1C/iti:.. tel MA. Tea '24 I 11 F 2 2 140 3.0 64 0.3 +3 2.0 4.0 
'24 2 R.F 2.2 140 3.0 64 0.3 +3 1.0 4.0 Tyne Tube "A" "B" "C" Seem Sor  Cat,. Nor'l Teet '26 Z11 I. 1.4 'HI 2 6 

24 IRF. 12 140 3.0 64 03 +3 2.0 4.0 Tube Portion Vt. Vu. Vt. Vts. Current Vie,  11 1. 1 3 9 1 2 6 4 3 6.1 

Tube Portion Vt. Vu. Vt. Vre. Current Vt. MA. MA. 
4 2 6.1 "24 I II F I 4 42 I 4 

:6 IR!' II 92 11 .... 4 2 8.7 
_ 4 ? 57 '27 Dot 22 100 11.0 ... + If 0.2 0.6 '24 IR f' 21 160 4 43 

4 1-3 1.1 10 .:6 4 It I' I 4 90 ? 5 4 2 6.1 
.:7 Drt ' 9 ilt   

:6 3 It F 1 4 8215 

2/ 141 19 7ii 4h •-.. ,.. :,' ', .':! 4% FAF1 11 231 20.0. 
A 7 27 I A F 22 145 2.0... +8 4.0 6.024 2R F ? 1 110 3 43 

... 30.0 no "27 II., 2 1 I : 1 13.0 

30.0 31.0 ' 24 1 R I. 2 1 1111 1 4, , ' 2 1.1 3 0 

.1h 1 4 1' I 4 95 2 5 41:: 61:02 

4 i 3 1.4 30 27 Its : 1 31 
.... 13.,4 81.0'1 ' a, I. I' I 2 3 235 20.0. 

-27 I A P 2 . 111 80 21 26 
71 12 AFI 41 lb , 27  - 
'71 (PP ( 4 8 11.. .. no SO Rea 4 1 . 

IV- - 118 LVS-120. Vol. Con. Mn. 
... 18.0 pet arde I' i'Al I 2 5 210 44 I5 I 2 ' 1 .71 2 A.1 4 x 185 I. 4 8 :,. 343 4 r%1 7 

40 Red. . 4 .. 

1.V-117 
.90 Rect 4 9 

1V--11• Vnl Co,, M.. :2 5 • Resistance in gild circuit.. ..I. IP1' I 21 230 41 I Vh - I 211 Vol Con 34448a l" " 

'80 Kn., 48 53 

1 V -. I 18. Vol Con Max KOLSTER-MODEL K-43 FREED-MODEL 78.79 DC 

EARL-MODEL 31.32 DC GRAYBAR-MODEL 311 

Grid 
Type Tube "A" "B" "C' Screen Screen Cads. Noel Test 
TaIs, Portion Vu. Vt. Vt,, VI., Current Vts. MA. MA. 
'26 I Il, F I 4 127 8 5.1 14 
'26 2 R F. 1.41 126 5.1 6 IS 
'26 IRF I 45 126 5 11 

FREED-MODEL 95 
EARL-MODEL 41 

2' 

'27 4 R I 2i 
27 Dei : 1 
27 I A I. 24 

'II 12 A I' 3 
•41 1P I' I ! 

Rn/ 

• _1.... • • • ' , fic t ,,,,.. „. 1 ly_I- f , r i ael. v  - . .. I. I a 4. 4 r • 4 4 .4 .,..!- !.....7.-ri 

GREBE SUPER SYNCHROPHASE SK4 

.Grid Grid Grid Type Tube "A" "B""C' Screen Screen Cath. Noe'! Ter 7-,p,. Tube ..A . 11- ..C . Sur.'... Sire.. G.& N oel +,,.. 

Ter Ta Portion Vts. Vta, Vu, Vt. Current V,. MA. MA. Ter6 Portion Via. Vts Vis Vt. Cunene Vta. MA. MA. 
MA. 
76 '24 I R P 24 14T 2 18 4 28 12 '24 I R e 2 ! 170 ! 60 2 1 8 I 1 
7.5 24 IRP 2.4 ISO 2 18 t 28 30 24 2111: .23 170 3 60 4 3 I 4 I 5 

7 1 ' 24 3R11 24 150 2 3h 5 28 31 '24 ' RI 21 171s 1 60 I 3 -2 2 • 21 

'27 Det 24 180 .1 I 4 
'41 II A FI 24 221 • 37 42 
'41 3P P I 2.4 2:1 • 37 42 

'80 Rect 4 9 Ill mg 6/44 

LV-116. 

I V I01-DC 

KENNEDY-MODEL 20 

'27 Det. 2.1 11 
1; 1 A 1. 2.2 108 3 

+17 1.6 20 41 12.1 h I 2.21 188 33 
'I'll 1.7 7.0 .1. / 1'1' I 2.21 188 33 

'80 Rect 4.7 
1 V - I II. Vol. Con. Ma: 

I 1 
2.1 7.1 

17 
17 

f40 

144 

20 
20 

E 
e 
144 

o 

c-) 

t-

I
 Vf
lN

YY
1 
3
3
 L
A
H
3
 S
 O
 IC
I 
VI
I 



P•7   t r  in• ir,/or.r, ^-oe 

KOLSTER-MODEL 45 MAJESTIC- MODEL N-41-92 MAJESTIC MODEL 90, 91, 92 and 181 comb. 
Grid Grid Grid Grid 

Type Tube "A" "8" "C" Screen Scrims Cad. Noel 'Tat Type Tube "A" "8" "C" Screen Semen Cad. Noel Test Type Tee "A" "8" ' C' Screen Screen Cads. Noel Teat Type TJt6 11A" ..s."•c' Screen Scram Cub. Nael Teas 
Tu Ninon Vt. Vt. Vt. Vtm, Current Vt. MA. MA, Tu 4 Petition Vt. Vo Vt. Veg. Canted Vt... MA. MA. Tu Petition ' t. Vt.. Vta, Vt.. Current Via. MA. MA. Tub. Fruition Vt. Via. Vos. Vt. Current Vt. MA. MA. 

14 I R.F. • 1.9 110 1.1 31 .1 +1.0 .8 1.6 '27 I RI. 2.3 110 14 .•.. ••.. 19 3.46 '27 1 R.F. 2.1 130 7.1 +7.5 1.0 8.7 12 1 R.F 2 110 60 I 1 
24 2 R.F. 2.0 110 1.1 36 .4 +1.0 6 1.3 '27 2 R.P. 2.3 110 13 •.•• • 17 3.1 6 '27 2 R.P. 2.2 130 7.1 +7.1 6.0 10.3 '32. 2 R.F 2 110 18 it 
'24 111,11 21 uf 1136 2 +1.0 .6 1.2 '27 3 R.F. 2.3 110 13 ..- 18 1.66 '27 3 R.F. 2.2 1307.1 +7.11,4 9.9 '12 3 R P 2 ISO 48 I 9 

'27 Det. 2.1 100 9.0 +9.0 8 2.9 '27 4 R.P. 2.3 III 11 .•.. 12 6.6 8 '27 4 R F. 2.2 130 8.2 +8.2 4.6 6.0 10 Dot 
27 I A.F 2.2 100 2.1 +7.1 2 6 1.1 '27 Dot. 2.3 290 29 28 .8 1 '27 Det. 1.3 280 26.0 +26.0 1.0 1.2 Rect 2 
'27 12 A F.( 2.2 100 7.! +8.0 2.1 4.4 '41 11 All 2.4 281 10 31 40 '41 11 A F I 2.37 210 470 30.0 34.0 ' II/ Dot 
'27 / P.P. I 2.2 100 7.1 +8.0 2.1 4.4 41 / P.P. I 2.4 281 10 .... 31 .40 46 pp 1 237 210 470 ... 32.1 36.0 

I 
'10 J3 A.? / 7.1 371 64.0 ... 16e 62.0 '80 Rect. 4 8   

LV-I14. Vol. Con. Mae 60 '80 Rea 4 8 . 
63 pr suit i3301 .2 t A Amp 

2 

é., 1 19'11 
)'10 244 2 

90 F P I 7.1 371 64» 62.0 LV-116 Vol Con Max 
'II Rect. 70 .. .. 81.0 NOTE-Volume control controls bias on Oat three R.F. tube. Equaliser ruttier at 110 KC approx. 600 ohm. '11 /P.P. 1 2 110 24 88 

41 Rect. 70 .. 810 *Volume control off 4 volts NORDEN HAUCK .. 
I.AUTER A-DAY FAN 5096 

Grid Grid Type Tube "A" "8" ' C' Screen Screen Cads, Noel TIM 
Typo Tube "A" "8" "CS Screen Screen Cath. Nor') Test Tube.r„,. Tube'C' Screen Screen Cath, Noel Tee. Tube Position. Vt. Via. Vt. Vi Curran Vt. MA. MA. PHILCO 40, 41 
Tu Position Vt.. Va. Vis, Veg, Current Vt. MA. MA' Ts's Position Vt. Vt. Vt., Vu. Current Vt., MA. MA. '24 I Det 22 121 I./.15 II 0.3 0 1.0 1.6 

26 I R I I 3 110 9 1 1 8 '27 I R F 2.3 117 7.1 71 1.3 9.2 ' 24 1 I F 22 121 0.11 51 0.3 0 1.0 1.6 Type Tube "A " "8" "C" Screen Scum Cad.. Noel Glee 
'26 1R 1. 1.1 ITO '1 . 4 1 R 4 1 8 .17 2 R F 23 137 71 71 1.7 97 '27 Osc 22 II 11.00 11.1 10 4.1 Ty. Position Vt.Vt.Vt. Vu. Graeae Via, MA. 24A. '26 / R.I. 13 150 9  

'27 3 R F 2 3 111 7.1 7.1 6.4 10 1 '21 21 P 2.2 121 n II 11 0.3 0 1.0 1.6 ' 24 IRF. 2.1 100 0.4 71 
'26 4R F 1.3 150 9 4'1 8,, 27 4 R I. 23 111 9.0 90 10 64 24 1 I e. 22 121 0 II 51 0.3 0 I 0 I 6 '21 2 R.F. 2.1 100 »4 75 3.4 
'27 Dei 22 30 - 9 1.9 '-' • 27 Det 23 280 31.0 310 0.7 0.81 24 4 I I' 22 121 0 II If 01 n 11/ 1.6 • 3.3 

18 11 0 26 I A.F 1.3 130 1 4.1 7.1 
33 37.0 24 2 Det 2 2 110 1.40 85 02 1.0 1.0 1.7 

'27 I A F 21 87 »2 
• 

2.7 ..83 

. 

45 12 A.F.1 2.2 23/ 7• 27.1 32.0 :41 91 A I- l 24 211 48 è 4% II' 19 1 24 211 480 34 36'0 • 27 1 A F 22 31 7.50 
•30 J2 A F 1 7 2 421 76.00 I . 9 2.0 3 0 

110 19.1 74 /F.1"P'F I i :11 II/ 
41 .(Isi I 2.2 211 7• 271 320 Ic  

40 sn ....1. '80 Rea I 0 . 63 pi ...ii ' 50 1P P I 72 421 76.00 110 49.3 
1V 11T Vol Con Max IT 1199 9r, Root 41 .. • ... 

LV - 116 Vol Con. Mu - dial 110 KC. SI Rea 72 620 
LV - III Vol Con. Max 

'Al Rea 72 62 n 
Reilito• ilt 41•11611 WIII1 end 

MAJESTIC 90A ADMIRALTY SUPER-10- 30-AC Grid 

PHILCO 30 

Volume control on feu than I volt 

I YRIC-0-1 1, D-19, D-29, D-39, D.69 
Grid 

rspe lobe "A" "8" "C" Screen Saeen (2ath. Noel Test 
Position Via, Vt.. Vin. Vt., Current Vt. MA. MA. 

4 RI 24 11 14 64 
4 rRI 11 I I' 1 4 64 
4 Ile, I 2 111 '2 11 

7 IA? 2 • 4% • I 
12 AFI 2 220 40 
)1`1? I ! ? tol 

:41/ R/,/ 4 1 

Iv 116 IVIIt" 

He-rd./me .6 God Co/ to/ 

Grid 
Type rube "A" "8" "C" St-reed Screen Cath. Noel Ten 
Tube Position Vro. Vt., Vt. Vis. Current Vis. MA. MA. 
27 1 R.P. 23 13. 7.1 71 1.3 90 

.8 1 I 2 2.1 39 ' 27 2 R.F. 23 131 7.1 71 1.8 9.8 
8 1-1 2 21 n 1.1 '27 3 RI. 2.1 136 7.5 7.1 SI 10.1 
I 1 2.0 0 1 g 

'77 4 R P. 23 134 87 87 1.0 6.5 
18 0 306 ' 27 Det 23 240 280 280 I 0 1.2 

ji 10 
21 10 ' 41 91 A F / 2.3 260 48 33» 37.1 

.44 / VP 2. 3 260 481  2à 0 31 
All r,.4.4. 

en Rect 4 8 . 63 Opt me 

LV--1111 LVS-115. Vol. Con Mu.-dial / 10 KC 

MAJESTIC 9013 tr ti3 voi Con Max PHILCO-MODEL 65 

OZARKA 91 AC Gnd 
Type Tube ".4.- "8" "C" Screen Screen Cads. Noel Teat 
Tut,. Position Vt.. Vt. Vt.. Vt.. Current Vt. MA. MA. 

'24 I R F I I 161 -9 1 44 2 2 2.71 
24 IR F 2.1 161 9 44 4 1 2 279 
14 II? 7 I 164 94 .1 2 2 2.75 

.24 Det .4 I 42 - -46 • ' 4 1 07 8 I .2 
'27 1 A.F. 21 143 -I 10 4.; 10 
'45 12 A.P.t 22• 243 - 46 1 12 80 
41 1PP Ç 12 240 -- 46 12 80 
'80 Rat. 4 8 42 pr Jong 

LV-113. Vol. Con Ma. 

PEERLESS COURIER WITH KYLECTRON 

Grid 
Type Tube "A" "8" ' C' Screen Screen Cath. Noel Ter 
Tub. Puente Vto, Vcs Vts, Via. Current Vox MA. MA 

'21 I R.P. 21 120 1.4 14 
'24 2RF 21 120 1.4 54 
'27 Del 21 211 21 

'41 JIAF/ 22 211 37 30 34 
'41 ( PP Ç 22 211 37 10 34 

'en Red 44 

I V. - 11% V01 Con Mai 

I 4 I 6 21 
I 4 2.0 28 

+24 1 3 1 I 

47 

MAJESTIC 93 Grid PHILCO 76 
LYR1C-MODEL 90 Type Tube "A' -21" "C" Screen Stns.% Cad. Noel Tom 

(and Grid Tta Poétion Vt. Vt. Vt. Vt. Current Vt. MA. MA. Grid 

T3por Tube "A" "8" "C• Screen Screen Cath. Noel Test Tu Position Vt.. Vt. Vt. Vt.. ••••Sarrent Vt. MA. 8T'8:::* '144 1 /11:F: r, .12 1:1 2 : 1.4 
Type Tribe '•A" "8" "C" Sa 41Srreen Cad. Noel Type Tube "A" "8" "C' Scram Scrams Gods. Haul Tau 

: I:1 33.1, 5.1 Tube Poition Vt. Vt. Vts, Vt. Current Vt. MA, MA. 
Tube Petition VI6 Vt6. VIII. Vt4 CLVIVIU Vt.. MA. MA. 
27 I µ I. : : itu '7 ,, '27 IR? 13 141 10 +10 31 1.9 '24 1 R.F. 2.1 181 2.2 90 1.1 +2 1.0 8.1 '24 IR? 2.1 146 3.0 90 0.4 13 3.1 
2- 2 It r 2 1 100 s'l 17 ' " .; •27 2 R F 11 145 IC +10 40 7.1 '27 Dot. 2.1 31 7.1 90 .1 .1 '24 2 R F 2.3 141 ge 90 es 13 3.1 
2." 3 R F 2 1 100 6 a Pt 

27 Drt 2 3 240 7.4 +23 0.7 0-9 '41 12 A.P.1 2.6 180 33. 
'27 I A.P. 16 81 2 11.. 241.s 3,01.6 '24 Mt 2 3 16 1.4 30 0 0 12 »0 04:22 

'27 I R F 2 3 141 10 +10 3.1 7.3 4.2 

:I at? 2, 100 " A 1 3 11 -.. 7 I .1F 24 141 9 +9 10 6- 1 '41 jP.P. I 2.6 280 33T 21 30 '27 I A.P. 2 3 110 1.0 10 3.0 4» 
17 net •• I • ç 1 i I 7 •41 12 A Ft 13 230 460 30.0 33.1 

12 .1 I 1 1 4 261 4 .. 120 37.0 40 Rect 10 . TO pit .s. '41 l.P P I 23 230 46» 30.0 33.5 
j'i II A 14 1 2 '• lot/ ., e, % A e, 4 .44; 

/P l' I 2 4 260 41 . 320 37» '99 111, titan., 3.3 11..,..4 38 
2' IPP 1 2 3 Iflo n n t h .. 4 SO Rect 4 1 

'110 I Kr., 4 .. V . 610 I« ••"9 LV- 120 LVS-ton. Vol. Con Mat 10.0 pr ue • 
41 12 A I' I 24 22 1 44 30 31 NOTE-Voltage across speaker- 140 V. ( D C ). LV- 111 Vol. Con. Mai. 
.. II' P 1 24 72' I% 111 a IS V-- 113 ol C.on N .• • Resistor in : tries with god. 

80 Rr.i 4.4 421 
1V-111 Vol iSyn Nu MAJESTIC-MODEL 180 . 

PHILCO 20, 20A Grid 
LYRIC, MODEL 94, 96, 175 Type Tee "A""I" "C" Screen Screen Cads. Noel Test Grid 

Gnd Tee Position Vt. Vt. Vt.. Vie. Current Vt.. MA. MA. ry pc rube "A" "8" "C" Screen Screen Cads. Noel Test 
Type Tube "A" "8" "C" Screen Screen Cad.. Neel Tao :7 I R F 221 141 81 ' • 1 11 165 tube Poution Vis. Vt., Vt'.. Vt., Current Vt. MA. MA. 

+1 1 16 I.1 I R I. 12 111 la 82 Tube Petition Vt. Vu, Vt. Vt. Current Vt. MA. MA. ' 2/ 2 R l• 1 2 45 8 1 1 10 10 
1 1 : ".14 1 R F. 2.4 110 ge 91 0.6 4.1 3 6.0 27 IR?   1: 143 81 +I 4 1 4 I 12 I- 2 : 130 28 g: in 10 

24 1 R P 2.4 110 4.092 0.6 1.0 3 6.0 .27 Da 2 2 18 - 8 31 3 . 24 Dr/ 22 10 I 2 g 0 
'24 3 R.F 2.4 110 4.0 91 06 4.3 3 60 •± 7 I .3 p y y 114 // t 41 101 17 I AF 11 Ill 7 3.0 

-1.11.1.1 F 1 46 190 4 18 0 1 '27 Da 2.4 'rf 7.0 . 7.0 .7 1.0 . qtr 92.6 F 1 5; 154 64 49 60 
i .r; IA?. 21 III 20 100 4.4 1.1 ' 1,1 II, I• 9 7 , 1,, 64 .9 ,,,, 71A ip P 1 44 Ile 41 4 n 

'45 / I' F. s 2.4 210 100 22 1 27.0 31 st,.,., - 80 I V I I-1 V. 3 80 Rai 4 4 ,1 t'.". Max IA r..0.6 '4% 1:A F / 1 4 240 10.0 22.1 27.0 . 31 0,,, 80 

'80 Rat. 47 18 290 ,'d' IV II - \ . 1 Con Mo' 
LV.-111. LYS-95.1 I f Vol Co... Ma. 

PHILCO 77, 77A 

Type Tube "A" "8"'V' Screen Serena Cath. Noel GreTeat 
Tube POtiti011 Vt. Vb. VIS. V.. CUP141114 VOL MA. MA. 

24 I R.?. 2.3 111 3 
'24 I R.? 23 141 3 90 
'24 Det 21 36 I 4 30 

'27 1AP 23 140 I 
'41 12 A.F.1 21 210 46 
'4 1 1P P f 2: 210 46 

'60 Rect 41 

LV-111 Vol Con Mae 

13 11 
13 3.1 
12 

10 3.0 
30 
30 

10 pm phi' 

CI
N 
V
 J
D
 V
.I

'1
0/

1 
S
I
M
I
 C
IV
SH
 
Il
i 

lers t-: à • r .••••••,..à...1.M. 1 I al  



Inadanialaneuniani-ce-•••• 

PHILCO-MODEL 87 
Grid 

To pe Tube , "A" "B" "C' Screen Screen Gait. Neel Tau 
Ti.& Petition Vt. Vta, Vt. Vt., Current Vta, MA. MA. 

:es I 11.F IS 78 1.5 
26 ? F 1 78 1.5 
.2t 1 R F 1 76 15 

'27 Der 2 21 
16 A F 1 1 71 4.1 

'45 11 A . 2S 201 31.1 
'41 1PP 1 2 21 201 37.1 

•  • '80 Rea 4 4 . 

IV 115 Vol Con Max 

Ii. . 

140 

9.4 

11, 

ti 

6 

• 

3.4 
3.4 
34 

6.9 
6.9 
6.9 

RADIOLA-MODEL 44 

WITH INCREASED SCREEN BIAS VOLTAGE 

Type Tube "A" "B" 
Tube Padden Vey,. Vela 

'24 
'24 

3.2 6.2 '24 

21 30 
25 30 

41 

PHILCO 95 
Grid 

Type Tube "A" "B" "C" Screen Screen Cads. Noel Teat 
rube Poeition Vt.. Vta Vt. Vt. Current Vt., MA. MA. 
'21 R V 2 II 151 0.0 91 0.8 1.3 4.0 1.1 
:4 I R P 2.15 III 0.0 91 et 1.1 4.0 5.1 
24 3 F, P 2.11 115 0.0 96 08 5.3 4.0 1.1 

27 De 2.15 0 05 0.7 0.0 0.0 
*r. le Le 2 II 27 0.$ 1.1 0.0 0.1 
27 I A.P. 2 11 85 0.2 1.5 2.1 3.1 '46 A.F. 

41 12 A P.( 22 250 41.0 18.0 30.0 80 Re« 
41 jP P I 22 210 41.0 28.0 30.0 
.80 Rec. 4.1 43.0 r sod. 

LV-111. Vol. Con. Mu. 

PHILCO %. 296, 96A, 296A 

Type Tube "A" "W' "C" Screen Screen Cath. Neel 
Tu4 Position Vts, Vt.. Vt.. Vt., Current Vie MA. 

24 1 R.F. 111 155 
'24 2 R.P 2.11 115 
24 3 R.F. 2.31 Ill 

"27 Det. 2.11 0 
'27 Det. Amp. 2.11 27 
.27 1 AIL 2.11 85 

41 } 1/1.E.1 2.2 210 
'41 I P.P. 1 2.2 210 

80 Rect. 4.1 

LV--115. Vol Con. Max. 

/Volume control of. 

O 91 
O 95 
o 01 .8 

.••• .•-• •..• 

Grid 
Ten 
111/s. 

1.V 117 

Grid 
"C" Screen Screen Cad, Noel l'est 
Val. Vas Current Vu. MA. MA. 

1 R.P. 2.11 111 1.2 40 
2 R.P. 2.11 III 1.2 40 
Dot. 2.11 IT! 4.1 19 

.2 + 1 

.1 + 1 

.4 +8 .1 

2 
2 
2.1 

'45 A.F. 2.21 220 1• .... .... 30 32 

'80 Rect. 4.6  
128 

LV-114 High Tap. Vol. Con. Max. 

•NOTE-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" "B" "C" Screen Screen Cath. Nor'l 
Tube Polition Vt.. Vt.. V Ve.. Cuvent Vet. MA. 
'24 IRF 7.5 160 1 4 37 -1-1.5 1 
24 2 R F 22 110 1.3 39 .. 1-1.1 1.1 
'24 Dei 2 ?. 110 4.6 16 +62 .2 

24 217 6 
47 

Vol Con. Max. 

Grid 
Tut 
MA. 

1.73 
2 

R. C. A.-MODELS 47,67 Grid 

Type Tube "A" "B" "C' Screen Screen Cads. Noel 
Tibe Position Vets V.., Vta, Vts. Current Vta. MA. 
27 I R.F. 2.4 121 3 -11 4.3 
'27 1 Dei 2.3 70 8 -14 
'27 1 I.F 2.4 131 6 -16 
'27 2 I.F. 2.4 140 8 -17 
'27 Osc. 13 -13 
'27 2 Dei. 2.3 230 27 -14 
'27 Yel.fort 2.3 65 2 .. 
'10 A.F. 70 420 76 . 75 58 
'81 Rect. 7e .. 63 
'81 Rect 7.0 . 63 

LV-I16. Vol. Con. Max 

Test 
MA. 
94 

.6 3.1 
6.0 6.8 
6.0 6.8 
6.4 7.0 
.1 .8 

R. C. A.-VICTOR THEREMIN 
rube Type "A" "B" 

Politico Tube %ha. Vui 
I '27 1.91 60. 
2 '24 1.95 131. 
3 '27 1.91 60. 
4• '27 1.95-2 to 10 
1• '20 0 $ 1.54 
6• '71.A 4.6 91 

"C' Screen Screen Cath. Noel 
Vt. Vt. Current Vta, MA. 
11.5 • 0 i I 
Mt 10.2 0.1 0 0 
11.0 0 5.5 
0 0 45.32 
0  

31431 111.17 

2.2 7e '71.A 4.6 RI 1.112 Si. II 26 t. 10 
27 30 Rect • '80 4.6 .... .... .... ... . .. 24 t. Portia. 

. . • The range uf variation of the readings taken on Radiotrons 
Nos. 4, 1, 6 and 7 is caused by a change in the resonance point 
of the volume control loop circuit. Any object ( such as the 
measuring instrument cable, body of the operator, etc.) ,o111198 
in proximity to this circuit will give the variations noted above 

LV-120. LVS-120. 

47.5 

RAD1OLA-MODEL 46 
WITH INCREASED SCREEN BIAS VOLTAGE 

Type Tube "A" "B" "If." Screen Screen Cadi. Noel 
Tat,. Petition Vu, Vt., Ve.. Vu. Current Vet, MA. 

1.3 4 1.6 '24 1 R.F. 2.1 145 1.6 54 .2 +2 1.1 
5.3 4 1.7 24 2 R.F: 2.1 141 1.6 14 .4 +2 1.6 
1.3 4 1.6 24 Det. 2.1 90 3 32 .2 +4 .4 

.7 0 0 '41 A F. 2.1 190 *8 .... 21 
1 0 0 '80 Rect. 4.2 40 

1.1 2.1 4.0 LV-109. Vol. Con. Max. 
28 33 
28 33 

43 pa seek 

RADIOLA-MODEL 33 

Tube "A" "W' "C" Screen Screen Gib. Nor'l 
7 uhe Poeitien Vt. Vt, Yes Vt. Current Vu. MA. 

:6 1 R r I 4 127 li 5.1 
2•1 1 R 1' I 45 126 14 3 3 

3 Ill 1 R I 41 126 3 

Pet 2 I 26 
1 Al. 1 4 121 8 

F 17 131 29 

47 . . 

Vol Con. Max 

IS 

4 

17 3 

20 

Grid 
Ten 
MA. 
14 
II 
15 

1 1 
III 
22 

RADIOLA-MODEL 44 

Type 
PTrabo CnitIiCen "Ve.. 

'24 1 R F 24 
'14 2 R 13 
)4 Det 22 

Grid 
"B" "C" Screen Screen Cath. Nor'l Test 
Vt. Vt. Vu, Current Vt.. MA. MA. 
162 1 4 38 I IS I I 71 
I 11 1 3 39 F-1. 1 I I 2 
110 45 11 I-6 . 2 22 

43 A 14 14 211 6 
Rea 48 

LV 117 Vol Con Mas 

29 32 
911 

•Resistor in refits with grid. 

Grid 
Tut 
MA. 

2.1 
2.8 
1.6 

27.1 
.•.• 

RADIOLA-MODEL 64 
Grid 

Type Tube "A""B" "C" Screen Screen Cads. Nor'l Teat 
Tube Potation Vt. Vt. Vt.. V.P. Current Vra. MA. MA. 

'27 Coupler 24 124 2.% . -If 38 
'27 R.F. 2.35 124 21 .... -If 3.8 
'27 1 Del 24 71 9 +11 2 

'27 On:. 
27 I I I' 
27 2 1 F. 

'27 2 Der 
'27 Vol. Cm 
'so A F 

'81 liet 
'n1 Red 

2 4 
24 
2.4 

2.4 
2.5 
7 

140 
140 
'70 

7.1 
'1.1 

170 24 
• 70 2 
156 65 

-17 
-17 
-11 

-14 

6 
6 
8 

. • 

13 

71 60 
7 I 60 

LV I 17 

No Iwo,'n tuned in 

INS- I 2.0 Vid Con Max 

11.8 
7.2 
2.2 

2 11 24 I R F. 2.4 112 1.5 64 0.8 1.7 
2 7 '24 2 R P. 24 141 2.0 64 0.8 2.0 
2 7.2 .24 3 R.F. 24 148 2.0 64 0.7 2.0 

SILVER 30 ( Serial number above 12907) 

Typo'tube **A' "B" "C" Screen Screen C.ath. Nor'l 
rube Position Vt. Vo. Vt.. Vt. Current Via. MA. 
24 I R.F. 
24 2 R F.. 
24 1 R.F 

'24 Dei. 2.2 55 5.4 
27 I A.F. 2.3 176 0.0 

'4S 32 A F./ 2.3 205 400 
'4f 1P.P 1 2.3 201 40.0 

'80 Rea. 4.3 

LV-114. 

2.2 141 1.0 60 0.6 1.0 2.6 
2.2 140 1.4 58 06 1.4 2.3 
22 140 1.2 58 0.6 1.2 3 2 

.•. 
Vol. Con. Max. 

Grid 
Test 
MA 

3.2 
3.1 
442 

40 0.1 10.0 0.2 0.4 
12.0 6.6 8.6 

28 0 32.0 
28.0 32.0 

41 Oat 5e1 

SILVER 43 

Type Tube 
Tt Poeition 

'24 I R.F. 
'24 2 R.F. 
'24 1 R.F. 

'24 
'27 

'41 
41 

Dot. 
1 A.F. 

.1 2 A.F.I 
/P P. 1 

SILVER 63 
Grid 

"A" "B" "C' Scrams Screen Cath, Nor'! Teo 
Vu, Vt. Vta. Vta, Curreot Vt. MA. MA, 

2.4 170 1.0 71 0.9 2.8 4.1 
2.4 161 2.0 71 0.8 1.7 3.1 4.0 
2.1 164 2.0 70 0.7 2.0 3 0 3.e 
2.6 76 7.0 69 02 7.0 0.1 0.5 
2.4 196 I . 14.0 7.8 9.2 

2 1 225 44.0 ... . 30.0 33.0 
24 221 44.0 . 30.0 33.0 

'80 Rect. 4 

f.V - 117 Vol. Con. Max 

42 0 per »Jr 

SILVER MARSHALL-MODEL 30 

Type Tube "A""B" 
Tube Position Vts. Vt. 

'24 I R 225 142 
'24 It 1. 221 14(1 
«24 1 R 325 140 

Grid 
"C" Screen Screen Cath. Noel Teet 
Vt., Vis. Current Vt. MA. MA. 

-1 F60 1-1 26 1.5 
-1.4 ir58 H. 2.1 3:3 
--I.2 L-58 1.1.2 3.2 4.2 

'24 Det. 2.21 11 -- 5 4 1 10 • I 10 .2 
37 I A I, 21 176 . 12 6 8.7 

'41 12 At / 2 3 205 -40 28 37 
'45 P.P. Ç 2.1 205 -40 28 37 

.80 Rect 4 7 • 40 

LV-I14 Vol. Con. Max 

NOT?. -Thew Are lowext allowable , abiex 

SILVERTONE MODEL 51-58 comb. 

Grid 
Type Tube "A" "B" "C" Screen Screen Cath, Noel Test 
Tile Position Vt. Vt. VI. VIZ, Current Ve  MA. MA. 

27 I R.F 2.0 110 4.0 
'26 2 R.F. 1.5 110 8 8.0 
'26 3 R.F. 1.5 110 8 8.1 

'27 Det. 2.0 45 0 3.0 3.1 
'26 I A.F. 1.1 110 7 7.8 

'7IA j2 A.F.1, 4.1 175 38 17.0 
'71A P.P. S 4.1 I7f 38 17.0 

'80 Rect. 4.5 ... .... . . 35.0 ier sub 

LV-I18. Vol. Con, Max. 

SILVERTONE 53-54--60 
Grid 

Type Tube "A" "B""C' Screen Screen Cath. Nor'l Test Type Tube 
Tube Position Vt., Vts. Vt. Vts. Current Vt. MA. MA. Tube Position Vet. VA, 

4.5 1.1 '17 1 R.F. 2 
3.6 1.1 '27 2 R F 2 
3.1 1.0 '27 1 R F. 2 

9 '24 Dot. 2 1 68 6.0 '12 0.2 1.0 0.1 0.3 '27 4 R.F. 2 101 
.6 '27 I &P. 2.5 184 1.0 ... 7.0 9.3 '27 Oct. 2 40 0 

61 4 '27 I A.F. 2 100 6 •41 12 API 24 223 44.0 :..: 28.0 33.0 
)P P. Ç 2.4 223 4.0 28.0 33.0 '4% 12. A F 2 2.1 180 30 

.17 /P.P. 1 2.1 180 10 
SO Rect. 4.4 43.0 per and 

'80 Rect. 4 5 
LV-117. Vol. Con. Max 

1.V 118 Vol Con. Max. 

RADIOLA-MODEL 66 Grid 

Type Tube "A" "B" "C" Screen Screen Cath. Noel Test 
Tube Position Vt., Vt., Vt., Vt., Current Vta, MA. MA. 

27 R.F. 23 70 1.5 . -21 4 85 
'27 Dot. 2.3 61 -7 . 14 .4 2.1 
27 I, LP. 2.3 70 3 -21 3.8 72 
'27 2 I.F. 2.3 70 -1 -21 4 8 
'27 Osc. 1.3 61 . 6 11 
27 2 Dot. 2.23 210 27 -if I 2 '24 Dot. 

'27 1 A P 41 A?. 2.3 200 12 4 

'80 Rect. 4.6 

LV-114. High Tap. Vol. Con. Man. 

*NOTE-This is not the true btu voltage, but the reading ob 
mined at the socket due to series resistance. 

10 
30 • 

Type Tube 
Tube Position 
'24 I R F 

'24 2 R.F. 
'24 3 R.F. 

SILVER-60, 95 

"A" "B" "C" Screen Screen Cads. Noel 
Vt. Vts. Vts. Vts. Current Vt., MA. 

23 140 1.2 60 6 +2 2.5 

23 135 1.2 60 6 +2 2.4 
3 135 1.2 60 .6 +2 2.1 

13 60 3.8 40 .0 +6 
2.3 180 1.• +11 

•43 A F 2 23 210 40 
'41 ipo Ç 21 210 400 

'80 Rect 48 

LV-117 Vol Con Max 
*Res in grid. 

0.1 
1.6 

29.0 33.0 
290 33.0 

380 0944•44 

Grid 
Teo 
MA. 
11 

"C" Screen Screen Cath. Nor'l 
Vij Vt., Current Vt., MA. 

105 7 +7 3.1 
101 7 +7 3.1 
101 7 +7 3.6 

7 +7 
o 

+6 

3.0 
2.0 
3.0 

Grid 
Teo 
MA. 

6.1 
6.6 
6.4 

6.0 
2.1 
4.1 

22.0 21.0 
22.0 21.0 
42.0 rr ardle 

SILVERTONE 56 

Type Tube "A" "B" "C" Screen Screen Cads. Noel 
Tube Position Vt., Vu. Vt.. Vt., Current Vt. MA. 
'27 Dei. 2 I 

3.4 24 I R.F. 2.1 
3.4 '24 2 R.P. 2.1 

co '27 I A F. 2.1 
7.0 '45 llAPO 2.1 

IS /P P 1 2.1 

'80 Rect 4.5 

IN- - 118 

150 2.6 .76 
ISO 2.6 70 

111 9.0 . . 
190 31.0 
190 310 .. 

Vol Con. Max. 

+6 
: 4 +3 
7 +3 

+9 
• . 

0.5 
1.0 
1.0 

5.0 
25.0 
25.0 

37.0 

Grid 
Test 
MA. 

1 0 
1.1 
1.1 
7.1 

29.0 
29.0 

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
 

-•mg!_..=.1..2.  • •  



7 0 SPARTON-MODEL 110 ce Grid Grid Type Tube "A" "B" "C' Screen Screen Cub. Noel Ten 
•••• 4 Type Tube "A" "B" "C" Screen Screen Cada Nor'! Test Tube Position Vt. Vu. Val, Sits. Current Ve., MA, MA, 
F It Tube ¿onion Vu. Vie Vb, Vta, Current Vte, MA. MA 24 I R.F. 24 226 .71 100 .4 +3.0 2.1 1.1 

L  484 I R.P. 2.6 145 4.1 +4.1 4 8 24 2 R.P 2.4 210 3.1 98 .1 +3.1 3.4 6.0 
I.. go 484 2 R.F. 2.6 110 4.1 +4.9 4.6 9 '24 3 R.F. 2.4 201 3.9 98 .61 +4.1 3.0 6.3 
17  484 3 R.P. 2.6 141 4.1 +4.1 4 8 27 DEL 2.4 235 24.0 

i,. 484 4 R F. 2 6 148 4.5 
'45 f I A F.1 2.1 230 49.0 +44.0 1.3 1.6 .... 32.1 37.0 

I. ge-4 484 S R P 26 140 4.1 +4.1 3.1 7 
+4.5 4 8 '45 1P P. f 2.5 230 45.0 .... 32.1 37.0 

8 

I Cl" 2226 

Det 2.6 121 10 +10 .5 .7 '80 Rect. 4.8 IA F. 

1.21 20 . ............8.5 11.1 IN- - 120. LVS-High Vol. Con. Mae. 

.... 42.0 per us& 

•  
4 2281 Rect 'I 2 ...••••  80 .. 
(.: 2181 2 Al' 7.2 415 ••.• o 72 

.2 o 
li 0 1V-110 Vol Con. Max 

4 s7. o 

eeer•••••!' '7. . .3............_ .............:-............., - 
;e1 

SLAGLE "STAR RAIDER"-MODEL P. A. STARK PIANO CO. 
V' 0  2 20-25-30--R. P. 40 Grad Type Padden "A" "Pr "C"' Normal Grid Screen Cathode 

Grid Type Tube "A" "B" "C' Screen Screen Cad, Noel Ten 
Type Tube 'A" "B" "C' Screen Screen Cath. Neel Teat Tube ol Tube Volt. Volts Volta MA. Tea Grid Volie 1 

I i 
Grid  

r x pi Type Tithe "A" "5'"'C' Screen Screen Cacti. Nor'! Teat Tube Position Vt. Ves. Vu. Via. Current Va. T Pennon Via Vet. Vta Vts. Current Vta MA. MA. MA. MA.' 26 I R.P. 1.3 101 9 3.9 
cl. Tube Poeit.un V, Vea. Vb, Via Current Vt.. MA. MA. '24 I R F. :es 164 .... 60 1.3 2.4 3.6 '27 I R.F. 2 I 90 4 +4 2.1 3 '26 2 R.P. 1.3 101 9 3.9 

•. CD 484 IR F 2.39 110 5 el I 9.4 '27 2 R F. 2.05 I SO 12.5 .... 12.1 6.5 9.0 '27 2 R.F 2 I 90 4 +4 2.8 4.3 '26 3 R.F. 1.3 101 9 3.9 
1.4 ''. a 484 7 R P. 1 ie5 126 1 1 54 10.3 '27 3 R.F. 2.05 ISO 12.1 .... 12.5 6.1 9.0 '27 3 R.F 2 I 90 4 +1 3.1' 26 4 R.F. 

r; t< 4414 3 R F. 281 112 1 1 1 9.6 27 Da 241 6.8 0 27 Dit. 2 31 .. 2 I 1 16 1 R.F. 1.3 101 9 1.9 
484 4 R F 89 126 5 1 1.1 4 9 8 8 .27 11 A.F.1 2.01 144 12.3 .... 113 1.7 74 

- 7. 
'27 I A.F 2 80 4 +4 3.1 4.1 .27 Dd. 2. '  2.1 40 .... 3 

" 484 1 R.F 285 117 1 1 18 4e 8 4 '27 / P.P. f 2.05 144 12.3 .... 12.3 5.7 7.8 71 A f 2 A F. 4.4 111 10 22 40 16 I A.F. 1.3 100 6 4.5 
- 0 484 6 R F 2.81 120 11 1.5 4 I 6 7 122 '41 12 A.F.i. 13 245 40.0 27.1 32 "7IA ¿P P. 1 4.4 III 30 22 40 '41 2 A.F 

484 Det 2.81 250 20 20 1.1 1.7 .1 2.1 230 40 37 . 
:' cr 

'45 / P.P. 1 /3 241 40e 27 .a. 1 32 '80 Re 4 4 
LVS-H I 37 1 

'41 C.P 

0 210 i 1 A F i 7.2 360 66 41 '80 Rect. 4.4 14 sir Mt Vol Cun Mac .30 Rect. 4.4   
r e 4«, P P 7 2 160 66 38 41 LV-- - 11U. Vol. Cnn Max LV-I17 LV-110 Volume Control Max. 

r 2-'81 Reiet '7 2 TS Deal Set at 131 LC. 
te 4.81 Rect. 72 57 

•7 b•-• Lys--I I I. Vol. Con Mu. STEINITE-MODELS 70-80 STROMBERG-CARLSON-MODEL 641 8c 642 ZENITH-MODEL 41 
!7 Cti  

STROMBERG CARLSON-MODEL 638-A VICTOR-MODEL R. E.-45, R-32 

Grid 
Type Tube "A" "B" "C" Screen Smeen Coda Neel Teat 
Tit Position Via Vta Vt., Vt., Current Ve., MA. MA. 

'24 I R.P. 2.21 125 241 14 .1 +2.1 71 2.2 
'24 2 R.P. 2.21 121 2.8 14 .1 +2.1 1 3 
'24 3 R.P. 2.21 130 2 18 .4 +1 2 3 

'27 Dit. 2.2 230 -2• .... +27 1.8 2 
41 A.P. 2.2 230 40 .... .... .... 32.1 32 

'80 Rect. 4.4 .127 .... 
127 .... 

1V-111. High Tap Vol. Con. Mu. 
'NOTE-This is not the true bras voltage, but the reading ob-

tained at the socket due to emits eminence. 

Grid 
type Tube "A" "B" "C' Screen Screen Cad, Noel Ten 
Tal,. Petition Vu, Vt., Vta, Vta, Queue Vu MA. MA. 

'24 I R.F. 1.91 200 2 98 ... +2 3 4 
'27 2 R.P 2 91 4.5 +4.1 4 7.1 
'27 3 R.F. 2 91 4.9 +4.5 4 '7.1 

'27 Dit. 1.91 38 .. 2 I 2.3 
'27 I A.P. 2 89 4 1 4 1 3 4.3 
'71A 2 Al. 42 141 29 I 4 5 15.1 

'80 Rect. 4.1 7 g 

1V-I10. Vol. Con. Max 

ZENITH-MODEL 42 
STEWART WARNER-MODEL 900 STROMBERG-CARLSON 652 Grid Type Tube "A" "B" "C' Screen Screen Cath. Nor'l Test 

SPARTON-MODEL 301 Grid Grd Tx Pennon Vs., Vt., Vt. Vu. Current Vu. MA. MA. 
Type Tube "A" "B" "C' Screen Screen Cad, Noe l Test 1.90 214 1 94 .... + 2.2 3 4 1.7 

E.2 Type Tube "A" "B" "C' Screen Screen Cath. Noel GTrUtd Tube Position Vie Var. Vu, Vts. Current Vu. MA. MA. Type Tube "A" "B" "C" &IMO Screen Cads. Noe Teat '24 1 R.F. 
Tube PCIStiOtl Vb. Vb. Vt. Vet- Comma Vea, MA. MA. '27 ZRF 1.90 80 4 

. +4 7: 11 t. 51 I: Tu Pennon Vt., Vos, Vt.. Via Current Vm, MA. MA. ' 27 I R F 2.2 141 10 ++100 43.77 6807 24 I R F 2.2 130 2.4 17 0.2 +3 0.7 2.0 '27 3 R.F. 1.90 81 4 r 484 I R F 2 71 130 4 484 2 LP 2.75 130 4 +4 3 I +4 4 6 
7.5 ' 27 2 R F 2 3 147 10 '27 tRF 2.2 147 10 1-10 3.0 7.1 '24 2 R.F. 2.2 130 2.4 17 0.2 +3 0.6 2.0 

1 8 2.0 24 3 R.F. 2.2 131 2.3 60 0.2 +3 0.6 1.8 '27 Det. 1.90 31 '27 I AP 1.90 78 4 + 4 1:, 1; 

184 3 RIP 2.76 128 4 +4 3.1 6 .27 Det. 2.2 

484 5 R F. 2.71 121 4 +4 4 7.1 •41 2 A.F .t 2.2 231 4420 22.1 
31 

+4 4.1 8 27 I A F 2.2 140 8 4-8 4.5 5 '7 '27 Dit. 2.3 210 •41 A.F. 2.3 240 1-21 321:06 31:0 ' 10 Z AP 6.5 120 31 
464 4 R.P. 2.75 130 4 '81 Rect 6.9 

484 Det. 2.75 100 20 +20 .1 1.1 '45 P.P. t 2.2 235 14 215 30 0 SO Rect. 4.4 .... 
Vol Con. Mas 

32 31.0 LV-I 18. ... 41.0pr tub '81 
LVS-High. Vol Con. Max. LV-111. 

!'. 281 Rect. 7.0 72.5 . 1.V- I09 Vol Con Max 47,1 . 

181 j I AP), 7 0 380 . 40 41 80 Rect. 4 6 
181 1P .P 1 7.0 380 40 45 • Resistor in grid circuit. 

di 281 Rect. 7.0 72.1 ZENITH-MODEL 52-53-54-55 
LV-117 Vol Con. Mao STROMBERG CARLSON-MODEL 846 

Ii 
E 

.11 

STEWART-WARNER-MODEL 950 (60 CY.) Grid Grid 
SPARTON-MODEL 930 Grid Type Tube "A" "B" "C" Smear Set« Cilth. Nor'l Tan Type Tube "A" "B" "C' Screen Semen Cath. Noe Test 

rube Puition Vt. Ver, Vu. Vet. Current Vox, MA. MX Tu Pennon Vu, Vu. Vta Vb. Curer V2te. MA, 114A.3.9 
Grao Type Tube "A" "B" "C" Screen Screen Catit. Noel Test It +3 2,4 3.6 '24 I R.F. 2 3 173 I 14 

Tube Position Vta, Vs*. Vet, Vt.. Current Vu, MA. MA. '24 I R.F. 2.4 110 .2 58 .8 +3 2.5 3.7 24 2 ELF. 13 173 2.2 3.9 
Type Tube "A" "B" "C' Screen Screen Cath. Nor'l Tee 24 2 R.P. 2.4 110 .1 18 2 54 .3 2 
Tube Position Vie Veg. Vu. Vt.. Current Vu. MA. mA. •21 I R.F. 2.2 172 -1.6 72 .7 +1.1 2./ 4.0 '24 2 R F. 2 2 170 -1.6 72 1.2 +1.5 4.21 1.7 ' 24 3 R.F. 2.4 155 .7 60 .6 +3 1.7 4.0 '24 Det. 2.3 81 4 36 ... I .... .1 

C•48 I R.P. 2.8 100 3.1 
C-48 2 R.P. 2 3 111 3.1 +3.1 8.7 13.7 

24 SRF 2.11 170 -1.3 71 .6 + 3.1 3.0 4.0 27 Dit. 2.1 220 22 .... 
4:-12-1702 .4:41 6:32 '27 J2 A.F.1 2.3 1T3 1.2 1.1 

'27 I A.?. 13 SI 

C•48 3 LP. 28 119 3.1 +3.1 3.2 6.3 '27 Det. A.F 2.15 U7 -134 -1-16 0.6 0.7 ' 27 1 A.F. 2.1 110 6 '27 1P.P. f 2.3 153 3.4 5 
'27 I . 2.2 170 -1.1 +II 4.7 1.7 '27 141. fsatr. 2.5 21 2 3.4 1 

C-48 4R F 2.8 113 3.1 
C-48 IRF. 28 UT 3.9 +3.i 6.7 14.3 

9.2 '41 12 A F.I..2 233 -400 26.0 29.0 '41 f 2 A.F./ 2.1 270 10 ..:• !.110 4413) .': $3 AP), 221 22%0 4499 :..:. .... 23 27.1 
80 Rect. 44 27.0 30.0 '41 jP.P. 1 2.1 270 10 

'80 lett tel 5.0   
LVS--120. Vol. Coa. Max. 

.... 23 27.5 
C-48 et. 2.85 160 16 +16 1.2 

+3.1 5.8 3 '41 1PP 1..2 231 -40.0 

17 
18!-F 0 1P.P.f 4.6 180 36 37 LV-107. Vol. Con Mae 12.1 puui. LVS-High. 

.... 
Vol. Con. Mu 

ZENITH 71, 72, 73, 77-60 CYCLES 

um,* fA.F.1 4.6 180 36 ... 14 37 '80 betide 5.0   LV-120. LV-116. 

SO Rect 4.6 ... 
LV-II4. LVS-110-120. Vol. Con. Mu. TEMPLE-MODEL 860, 880, 890 712, 722, 732, 772-25 CYCLES 

STEWART WARNER SERIES 950 Grid 
SPARTON-MODEL 931 Grid Type Tube "A" "B" "C' Screen Screen Cath. Noel Teat Type Tube "A" "B" "C' Screen Screen Cada Nor'l Te:11 

Grid Type Tube "A" "B" "C' Screen Smeen Cath. Noel Teat TatePoeition Vt.. Vs. Vt.. Veg. Current Vex MA. MA. 

Type Tube "A" "13" "C' Screen Screen Cash. Ner'l Tan Tube Position Vie. Va., Var, Vb. Current Vu, MA. MA. '27 I R Tube Padden Ve., Via. Val. Via CUITINW Vu. MA, MA.F. 2.05 100 5 + 5 3.8 5.1 
Tube Position Ve. Vts. Vt.. Vea. Cintrent Vs., MA. MA. '24 1 R.F. 2.3 166 1.5 78 0.8 - 1.1 3.9 7.2 '27 2 R.F. 2.01 100 1 + 1 4 6 '24 I R.P. 2.5 175 2 15 2 20 3.1 2 R.F. 2.1 171 3 11 

484 2 R P. 2.6 151 5 +1 8.1 Ili '24 3 R P. 2.3 167 2.0 71 0.8 - 2.0 6.1 9.8 '27 
4 R.F. 2.05 100 1 ++ 61 44.2 64.7 :2244 2 2.0 3.1 464 I R.F. 2 2 115 1 +1 8.1 11.1 '24 2 R.F. 2 3 168 1.0 71 0.8 - 1 .0 1.9 9.6 '27 3 R.F. 2.01 mo 1 Det 2.5 81 4 • 2.1 0.2 4 

484 3 R.P. 2.6 115 1 +1 7 12 5 1.1 3.4 '27 Det. 2.3 180 -20.0 0.6 0.6 '27 Dye. 2.05 + 7. 42i74 27:79 .722772 2p1 45. sAF...ell'ill 222:.255 11601100 11222 
13 3 1 1.2 

411. 4 R.F. 24 155 1 +1 10 18. 1 '27 I A.F. 2.3 182 -13.1 5.8 6.8 '27 I .1.F. 2 I I I 1 7 13 3.1 1.2 

27.0 31 0 '41 1P P. Ç 2.4 190 38 . . 27 5 30 48e. s R. P. 2.6 ISO 5 +1 7.1 14 '45 2 All 2.3 260 ... 240 01.0 '41 12 All 2.4 190 38 
464 Det. 24 ISO 11 +11 .2 .5 '45 P P. ( 2.3 260 27.1 30 :4461 PP ¿ 24 22:44 229500 1/22 

182 11 A F./ 41 215 27.1 .... 40.0 4444 

182 1P P. 1 45 215 27.S '80 Rect. 46 ..... ... Vol. Con. Max. • '80 Rect. 4.8 .. . .... 
LV-109 Vol. Con. Max 40 

LV-I20. Vol. Con. Mee: LVS-120. 

280 Rect. 4.8 47 .. 1V--1 IS Actual voltage same as on R.F. plates, but cannot be measured 
unless Electrostatic voltmeter à used. 

1V-117. Vol Cnn. Man. 
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UFFI CIAL RA DI O SERVICE MANUAL 761 

r -1. rr":"„J. 

AMPERITE LINE VOLTAGE CONTROLS FOR STANDARD RECEIVERS 

SET 

ACME 

77 

AC-7 

AMRAD 

USE 
AN1PERITE 

8-A-5 
9•81-5 
Co-A-5 

8.40, 84C; 84D 9,1,5 
81 10-A-5 
70 8-A•3 

APEX 
- Amp.nme 

10: 11;1;14; 9.2 8•A•5 
115; 140; 240 11•A•5 
24 31; 37 11,1•3 
46; 47: 48; 49 8-81•5 

ATWATER-KENT 
111o.1.14-

70: 74; 75: 76 9-A•5 
55; 1055 7,11•5 
601 1060 8-A•5 
46; 53 6-A•5 
56; 57: 40; 37 5-A•5 

AUDIOLA 
/41.4.1•14-

60; 70; 80 9•A•5 

7330; 8430 9-A•5 
829; 929 111.6.•5 a 

• BALDWIN 
.414,44444.44 

50; 70 5-81-5 
80 6.A2S 

BALKEIT 
Amine+. 
9.A•5 
8-A -5 

SET 
USE USE 

ANIPERIT( AMPERITE 

84 11-A•5 
70.6 5•A•5 
30.4 314 324 344 9•A•5 
30; 31; 32; 40; 41 5-A•5 
404 41.4 424 82-6 9-A•5 
41-A; 42; 82 7.91•5 
609 610t 704 5-A•5 
704 706 5-A•5 
804 6.A•5 

DAYFAN 
A.•••••• 

908 918 93; 94 9-A•5 
66; 64 691 72 6-A•5 
110; el; 82; 83 6•A•5 
25; 26; 27; 28 6- A- S 
43; 46; 54 56 6-81•5 

EARL 
14•4.1,-
21, 22 5.A•5 
31-4 32-4 334 10-A•5 
31; 24 6•A•5 
32; 41 10-A•5 

EDISON 
Ampere 

R•6; R•7 13-A•5 
R-1; R•2 10-A•5 

11.4 R-5 

EMERSON 
45.4.•••• 

E-3. F-3: G-3 7,1-5 

ERLA 
141444414- 45.4p44.4. 
36 36; 38; 37 9-A-5 
30; 31, 32 9-A-5 
652 R 9•A - 5 
S-61 10-A-5 
71. 72. 73 11-A-5 

EVEREADY 
BALKITE 
Nlo.1.1,- Am11...44 52; 53; 54 8,A-5 

S. G. IL 12,11•5 42: 43; 44 11-A-11 
A-3: A.7 7-A•5 31. 32: 33; 34 7-A-5 

B-7; 13-9 12 ,A•5 FADA 
BOSCH Model,- Ammode 

A.m.. 401 41; 42 9•A-5 

516A; 58-B 9-A-5 44; 46 9-A• 5 
604 60E: 62-C 10..1-5 20; 20-Z 7-.1.•5 
48 Smieo: all models 94,1•5 75; 77 10•A•5 
49 9.A•5 25; 25-Z 9-A•5 
36 Series 5-A•5 16: 17; 32 6•A•5 
29 Series 6.81-5 10; II; 31 5•A• 5 

28 Seel« 4-A•5 71: 72; 10.6-420 11•6•5 
66: 96; 116 5.A• 5 70,E-420 I I - A•5 
136. 146 5-A•5 50-6,180; 70-E-I80 10•A•5 

1261 166; 176; 107 5-A•5 FALCK 
BREMER TULLY Ne.1414- A.....444 
1,4,10- A.4.4.44. 23; 26: 27 6•A•5 

S-61; S-82 9•201- FEDERAL 
el; 82 9-A-5. .1.4,1.- A!otroem 

6.24 621 9-81.5 TY P. ..M" 16.1•5 
6-40; 641; 7-70; 7-71 5•A - 5 Type "K" 5-A•5 

BR- DRAKE Type"L" 8-A-5 
MoJelo- A t 
60 Seri« 8-A•APIre 5 FRElED- EISEMAN 

Idodee- Aenirre•oe 
70; 70.R; 71: 71.R 9•A•5 

NR-55; NR-54 5-.1•5 
53; 54; 56: 57 11•A•5 MI-NJ-AC 6 - A• 5 
34; 36: 46 8-A•5 NR-79-AC 8-A•5 

BRUNSWICK NR-95; NR-115 9.A•5 
510.141.- A44,4444., NR-80; NR-150W 5.A•5 

IS. 22; 12 7•A•5 FRENCH. JESSE 
614: 621; 631 9-20" 
14; 21; 31 940' All 1•144.14.6 9-A-1 

BUCKINGHAM FRESHMAN 
J. - 

1, 2: 3: 4: eo 8-A•5 
te SG 10-A•5 

BUSH & LANE 

55; 75; New 
20; 21; 30; 32: 34 

40: 50; 60; 70; 90 
10-K: 11.1( 

11-K; 172 

CLARION 
51.4.1.-
AC-SI; AC-53; AC-55 

CLEARTONE 

9-106 
8-A• 
8-A-5 
8•A - 5 

8-A• 

1040' 

/ 12 All Models 11•A•5 

COLONIAL 
441.J4.1. - 

31-AC; 32-AC 
33-AC; 34-AC 

COLUMBIA 
Mode),- Ao,perere 

30.111; 940 8-A•5 
C-I; C-3 3-A•11 
C-2; C-4 10-A-S 

C-20; C-21 II -81•5 

COURIER 
M•eirli- A,,,perm 
64 65.1; 662; 663 7-A•5 

CROSLEY 

A.4,4444 
13•A•5 
8-.1•5 

53; 54 
77 

4•44n144nse 
6-A•5 
10-A-5 

N•1.4 N.17011•12 9•A - 5 
G•2; G-3; G-4; G-5 
G•6; 3-Q; 3-QD 6.A•5 

"K"; "M"; M-11 6..11•5 
Q-16; QD-16 6-A-5 

GENERAL ELEC. 
31; 51 9.11-10 or 11•A•5 
CombinetIon 9-V•10 or 8•A -5 
7 Tube T.R.F. 

GEN. MOTORS 
Model,- ,,,, 

124 134 140 10•A•5 
150; 160 10-A•5 

GILBERT 

69 

GILFILLAN 

109d 106 
100; 101; 102; 103 

33: 44 668 77 

GRAY BAR 
1,4•441, - 

700i 770 9-V.I0 or 8•A 
900 9-11•10 or 8•A 5 
330; 340 9-A-5 
504 550; 5261- 5- A- S 

GREBE 

6-A•5 

7.A•5 
9-A•5 
9,A•5 

11.1•4•1e- ArMere•or 

160, 18950; 225, 265 9-A•5 
285 9-A - S 
21950-A; 170-A 10-20' 
270.0 10-20" 
285-A; 450-A 10.20' 
6;7 5.A•5 

GULBRANSEN 
Model,-

291. 292. 200; 9950 7- A- S 

290; 295. 296. 297 7•A•5 
161 11-81•5 

HAMM. - ROBERTS 

HI Q-31 10-10' 
HI Q-30 20* 
HI Q-29 6- A- S 

HEL 
618.4.1.-

Mutertone 
lemma 

HOWARD 
54•44.14-

Nutro•Mpitle 
S. G. A.- Model. 

KELLOG 
51,44,-

523: 526; 533; 534 10-A-5 
5248 527 8-A-5 (we 21 
514; 516, 517; 518 5•A•5 
515; 519 520.521 5.A-5 

510; 5111 512 5-A-5 

KEMPER 

USE 
SET -811 ,10ERITE 

MIDWEST RADIO 
Merdel, - 

A; Bi H; Jr 8-A-5 
Kg 1.4 M; AC4 13-A•5 

MINUET 

30i 31; 32 33; 34 8-A-5 

351 38 8•A-5 

NATIONAL TRAN. 
61.4. le - Anom.e 

Air Knight Admiral 10.20-
Asonian; Crown; 10.20' 
EJectra 10-20 
LaPmr; Melotrope 10.20' 
National; Winch« 10.20 

NAVIGATOR 
14-10' 1.1.44.44 
A 5 AC-98. AC-9960 8- A-S 

AC-9970 111•A 
AC•9960 AC-9990 8-A-5 

AC-99100 8.A.5 
AC-66 7-A•5 
50: 60 6.A•5 

8-A-5 
8-A-1 

Ar4.4.444.44 
S. G. 7; S.C.]; 6-.1/4 •5 

KENNEDY 
Model, - 

4261 526; 626 9•10* 
726; 826 9-106 
631; 1030 9-10. 
2101 310; 220; 320 9-A-5 

60; 70; 60 7.A-5 

KING 
!denier,- .14.44.4.re 

100: 101; 109 5•A•5 
218 Churls 8-A•5 
Royal; Monarch 7- A•5 
H. K.: J. K• 6-A-5 

KNIGHT 
8 Tube Sc. Grid 8-A - 5 
9 Tube Sc. Grid 9-A-5 
6,7 5•A -5 
8.9 all Model. 7-A-S 

KOLSTER 
61,1414-

K-0, K-23 
IC•20; K•21. K-22 
K-25 
K-24 
6-K. 61. 6- Ft 
6-H, K-64 

KYLECTRON 
Awrew. 

K-71; K-72 11-20" 

Amperme 
9,A-5 
6.81-5 
85.A.5 
10-A-5 

*7-.11•5 
13-A•5 

LAFAYETTE 

Duo•Symphonk 
Pre Selector 7-.1•5 
Challenger 7•81-5 

LEUTZ, C. R. 
Ale 4414 1.0AM re 

Seven Sear 10-A-5 (use 2) 
Silver Ghmt II -A•5 (war 2) 

LINCOLN 
/1.1,1.-
De Luxe 104811 Models 9-A•3 

LYRIC 
?denier,- Aap4.4.4, 

D-11.13-19;62111D-19 16,1•5 
1619; H-29 5549 9-A-5 
93.95 10•A-5 

6461; 62.65;66 6-A•5 
50, 83; 541 85 7-A•5 

116; 86 7 - A • 5 

MAJESTIC 
/414441.14-

130; 131:132 11•A•5 
91; 92; 93 7•A•3 (wet 2) 
90 12.A•5 
74 72 12-A-S 

MASTER 
111.41,14- A 4,404,4414 

701 50; Coweede 7.A•11 

Mc MILIAN 
M ed. I • - Moir* 
9954 969-4 959-6 9-A-5 
959 965; 975; 999 164-5 
925; 934 937 11-A-5 
14111-Y; 185: 166 7.A•5 

SET 
USE 

ANIPERITF 

SIMPLEX 
M• J.14 - 

All Modele excerpt H s- 1-5 
H 6-A• 

SONORA 
1.4•4.1e-

A-31; A-33; A•35 10-A-5 
A-30; A-32; A-34 12•A-5 
A-40 12-A-5 

SPARTON 
51.41.14-

589: 600 610; 620 I I- A-5 
591; 593: 930; 931 10-A-5 
740: 750 8•A-51..er 21 
109: »I 9-A-51... 

110.111SPLITDORF 

Wert. ick; Avon 8-A-5 
Lorento ;Winthrop 8-A-5 
Salem, Como; Devon 9-A-5 

STAR - RAIDER 
Amp. ,re: 

R-20, R-30 18-10 (ow 21' 

NORDEN- HAUCK RP-40 18-10(use2r 
514,141.- Ammer. Tuner 6H-20' 

Short Wave DX-5 7-A-S STEINITE 
Admiralty 11.20 (me 2) 

ORPHEUS 
- 

192 9.A.5 

52. 61 8 A-5 

PATTERSON 
11•J.:4- 44.4,4raec 

6-59: 6-69 7-A-5 
7-69; 7-79 111,1•5 

PEERLESS 
Model,- 

23; 25 II- 20' 
21: 22; 24 l • 21)* 

PHILCO 

77: 77-A; 296 
74 65;137 
92; 95; 96 
62; 82; 83; 86 
511; 512; 513; 514 
515 
521; 522; 523: 524 
525; 531: 551; 561 

80 95: 70; 105: 100 7- A• 
45; 40; 60 10-A 5 
50; 102 13..A. 5 (nse 2) 
261: 262; 263 6•A 
264; 265: 266 6.A. 5 

STERLING 
1514.441, - 

A-260; A•360 B-260 9-A-5 
C: E 7•A - 5 

5-A•5 

STEWART WARN, 

Seri. 100 10-A•5 
Seri« 950 10•A•5 
POO; 901; 902: 903 12-A•5 
911; 912; 913 I2•A•5 
951; 952; 953 12-A-5 
8431.B; 802-11; 811-B 5-A-5 
812-15 5-A-5 

STORY 71. CLARK 
161•1.1.-

36: 43; 501 5I 10-A• 

PIERCE - AIRO STROMBERG CA. 

S.G.-7241 AC-715 

524 

RADIETTE 

PIONEER 

All Models 

RADIOLA 
/.1•1.14-

84 82 9.v•10 or 11-A•5 
66 9-V-10 et (1-A-5 

44 46 A.C. 8-A-5 
60; 62166 11•A•5 

8-A•5 

5•A•5 

Arn,ore 

6.A•5 

Ante•••• 

Il-30' 

A-44144.1e 

4444 44 11-A-5 

REPUBLIC 

311 I P.C. 

SARGENT 
4,4144.44* 

7-10 10-A-1 

SCOTT 
141•41.1. - 

AC.10 All Models 

SENTINEL-
M•4.1.- Ay,* 

Ill 14 15; 16 10-10* ZENITH 
104 Chris 10-1C0* #1,44.14- A.14̂..4 
444 445; 555 111-A•5 70 Sorter 10-A•5 
66614 9 9-4•5 60; 61; 62: 64: 67 12-A-5 
6116.0 10•A•5 602. 612; 622 12-A•5 

642. 672 12-4•5 
SILVER- MARSH. 34-P. 342-P 10-4•5 
M•drle- Amilei., 36P; 356P 10-A-5 

Typr 34 Charela 7.4•5 35-11X, 351.PX II -Ad/ 
Tsp. 35 Charlie 8•A•5 35-APX. )96APX I I -A • 5 
604 75-4 614444ey 10-15" 34 35•A; 35.2 7-A•5 
60; 74 95 10-35. 352-A, 334 7.A-5 
30. 30.11 1445' 52, 531 5.4 17: 522 10-A•5 

722, 735 7.91 - 5 1.6 11. 34.1. 162 7.6-5 

44.4•44.4 

5.A.•5 

12-20. 

51•41.14 - 

10: 11; 10•A; I I•A 
12; 148 846 
641; 652 
642; 654 

TEMPLE 
M•dele- Arne,: 

640; 1664 690 11-A• 
841; 841; 691 8-A•5 
640 11-.1•5 

TYRMAN 

10-A•5 
- 12-A-5 

6-A-5 
S-A-5 

56 
72-AC 

VICTOR 
111..1 el I It 

R-35; R•39 9•V•10ori•A• 
86,57 9-V-10or6A-5 
R-32; R•52 10- V- 1008-9 ,A-5 

RE-45 10-V•10or 9-A-5 
RE-75; ILL-154 10•A•5 

RE-I 56 10-A-5 

Amen.. 

10•A-5 
9-A-S 

WESTINGHOUSE 
Meeeiele- A4,4414e 

WE-5 9 V- Ill m 11-A-5 
W111-6.WR-7 9-V-10er11-A-5 
WR-4 

WORK - RITE 
M • J 4. 14 - 

33; 35; 37; 39; 40 
IS; 261 38; 511 

6-A-5 
5.A•5 

N o te: Models indicated by * mark following the Amperite do not require the mounting socket Their chagrin provide • socket foe Ainpunite. 

I. • 
rig 
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-  è a Neemh.aocalmaa. I . .—"frel, T1=- 1 .  , ;.; •tz-z . • 

RADIO SERVICE OSCILLATOR No. 1112:1618 . 
(Courtesy Canctdian Westinghouse) 

ELECTRICAL CONSTRUCTION. 

The filament heating transformer used is a standard push-pull output.choke coil with two 
additional windings wound on top of the standard ceil to secure 1.8 volts, .06 amperes, for the 
filament of the oscillator radiotron, and 3.2 volts. .06 amperes to light the filaments of the two 
rectifier radintrons 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 volt secondary 
consims 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 1.5 to 2.2À and still give satisfactory service and life. One radiotron is used as an oscillator. 
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 MFI). When the oscillator is going to be used mostly on 25 cycle it is marked 25 
cY'cic and the value of the .2 MF!) is- used for the condenser Cl. • The value of the condenser 
Cl is not critital as either the 25 cycle oscillator or the 60 cycle oscillator may be used on either 
25 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 AND SHIELD 

3 UX 230 

IF OSCILLATOR 
COIL ANO SHIELD 

PUP JACK FOR COUPLING LEADS 

RE IF SWITCH 

TUNING DIAL 

FILAMENT 
TRANSFORMER 

Fig. 4. Interior View. Fig. 5. Oscillator Ready For Use. 

Referring to the circuit diagram, Fig. 3 of the oscillator S No. I-1-23618 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 shcrt 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 nut 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 550 kilocycles to 1400 kilocycles. Calibration points 
are marked approximately at 1400 and 550 kilocycles. On the IF side the rang is approximately 
from 150 to 200 kilocycles, calibration point; at 180 kilocycles and 175 kilocycles. 

The RE oscillator coil consitls of 87 turns of .0089 enamelled copper wire wound with a 
centre tapon a micarta tube 1W long and 1 inches outside diameter. The pick-up winding. is 
a coil about 1" diameter consisting of 275 turns .005 insulated wire. This complete RF coil is 
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. 

1- rG  
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Fig. 3. Schematic Circuit Diagram RS. Oscillator H23618 

Key To Circuit Diagram 

R Grid Bias Resistor 3.000 ohms. 
LI I F. Oscillator Coil and Pick-up Winding 

2 1.2 R.F. Oscillator Coil and Pick-up Winding. 
1.3 R F. Choke Coil. 
CI Tuning Condenser . 00035 MFD 
C2 I.F. Series Condenser 100 MMF 
C3 Filter Condenser (25 cycle .2 Mfdi 160 cycle 

.1 Mfd). 
3 

C4 I 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 ¡IX-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 patts 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 screws 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 of the dummy antenna is to simulate the electrical 
characteristics of the average broadcast receiver 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 2.5 microhenries inductance, 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 he 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 desired 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 approximately 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 2W in diameter and should be held in shape by means of tape or string and 
covered with shellac. 

No 12 TINNED COPPER 39 TURNS No. 30 

Fig. 6. Dummy Antenna. 

WIRE L5.0 5 5 C. ADVANCE WIRE Sr, pl • ...•• 

f" goo I ...a 
.0 e• wo• • C 11{•111, ow. ••••••,, 

Fig. 7. Balancing Ring. 

beet Lilt\ 

,STIEL SLADE 

Fig. 8. Dimensions of Non-metallic Screw Driver. 

IITIETID1177.1-
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C Clip Lead. When it is desired to feed a very strong si;.!nal from the oscillator into sonic 
portion of the radii' set under test a clip lead should he used. This lead consists of approximately 
thirty inches of flexible insulated wire, haying a phone tip on one end and a Pet- Wee clip on the 
other. 

d Neutralizing 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 they make a metallic contact ti) the metal frame of the radio set), a special neutral-
izing screw driver is required. t In most Westinghouse sets standard slot- headed screws are used 
in the adjustable condensers. The screw driver illustrated in Figure No. s is therefore the type 
that is required. In a few Westinght use sets a special hexagon head unslotted screw is used in the 
adjustable condensers. In this ease a special bakelite or fibre hexagon socket wrench should be 
used. 

(e) Output Meters. Any of the standard forms of output meters may he used with radio 
service oscillator S No. 1-1-23fils. 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 haying 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 i as follows: 

CATHODIC 

RESISTOR 

HEATER 

GRID 

Fig 9. Dummy Automatic Volume Control Radiotron. 

COUPLIVG LILAC, 

/ 

1-rs nol<, 
L. 

GEC .. A.0 

1 

D.bnier 

Fig 10. Hook-up of Oscillator, Radio Set 
Dummy Set, Dummy Antenna and Output Mete,. 

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 purposes a dummy radiotron will he 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 haying 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 oscillaue 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 haying an automatic volume control radiotron without 
throwing any of the tuned circuits out of resonance, a dummy automatic volume control radiotron 
may be used. 
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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. 

i/oz &me coNr,ex reo4,77-5.e 

PAY04/0 
,cycA-che 

,=1/04/0 7,e4Ns. 

54? z7.7" .5e/iTCH 

50CA1c7 /NCl/455/.5 

FIG.1 
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 (lot. 
In this system, 
"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 
:1—pink or orange 
4—yellow 
5—green 
6—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 ci phers. 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 dot "C" of red. 
From the tables we find that its resis-
tance would be: 

"A":=-- Violet = 7 
"B" ,--= Orange = 3 
"C" - 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 

by color. 

Our 
Part 
No. 

408-Ms 2-Megs 

2- 1299-Ms 250 
2- I300-MS 750 

2- 1207-MS 2000 

I 265-MS 3000 

2- I 308-MS 5000 

134I-MS 20,000 

14 17-Ms 50,000 

2- I 3 1 5-Ms 70,000 
1375-Ms 1 2 5,0 0 0 
31 I -M S 250,000 

I 394-MS 500,000 

1467-Ms 2000 

2- 1330-MS 3000 

2- 1 334-MS 1200 

2- I 344-Ms 1000 

2500 

I 25 

I 0,000 

2- I 3 4 5-Ms 

2- 1346-MS 

2- I347-MS 

2- I 358-MS 500 

2- 1364-Ms 75 00 

Wire wound resistances 
identified by spots of color 
ing below. 

Our 
Part 
No. 

145 8-Ms 
1414-Ms 
1459-Ms 
I 46o-Ms 
1461-Ms 
r3s8 Ms 

in Fada sets 

Resistance • 
Ohms ± to% 

are identified 

Identification 

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 

1,4 " 

/ 8 

" 

'4 " 

Vs " 

Vs -

1/4 - 

Ya " 
Vs' 

Y8 - 

Y8 - 

14". 

I%" 

1/4 

used in Fada receivers are 
in accordance with the list-

Resistance 
in Ohms 

75 
250 
500 
600 
750 

1.000 

Identification 

Red 8 White 
Yellow e White 
Blue 8 Green 
Red e Blue 
Red e Green 

Yellow 

2- I219-MS 
1415-Ms 
2- 1218-MS 
1416-MS 
I 462-MS 
14 63-M5 
2- 1249-MS 
2- 1250-MS 
2- 1251-MS 
2- I311-MS 
2- I 312-MS 
2- I 379-MS 
2- 1390-MS 

1.200 
2.000 
2,500 
3,000 
6,000 
10.000 

65 
65 Tap at 40 

10 

20 

200 taps at so VS 160 
1 500 

5000 

Green 8 Yellow 
Green e White 
Blue 8 White 
White 8 White 
Red e Yellow 
Blue e Yellow 

Red 
Blue 

Yellow 
White 
Green 

Red e Red 
Blue e Blue 

Fada Condensers 
These condensers are all 

ber, capacity and voltage. 

Our Part No. 

I238-Ms 

1239-Ms 
1240-Ms 
124I-Ms 
242-Ms 

1418-Ms 

I4 19-Ms 
490-Ms 
I 225-MS 
2- 1307-MS 

2- I 340-MS 
2-1341 -MS 
2- I 353-MS 
2-I 36o-Ms 

labeled with our part nurn 

Operating 
Capacity D. C. Voltage 

1.0 Mfd. 
2.0 

I.0 

0.5 

0.5 

.25 - .25 

.5 Mfd. 

.15 

.25 " 

.07 " 

.25 " 

.25/.25 

. . 25 - . 25 

.25/25 

••  

200-V 

200-V 

400-V 
200-V 
200-V 

200 ZS 4o0-V 
400-V 
400-V 
400-V 
40o-V 
200-V 
400 - 400 
200 - 200 

200 - 200 III 

Type 

Il 

Ill 
II 

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 400 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 
This is the maximum rating. The 

receiver would probably consume about 
60 watts. 
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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 PAP. COLOR 

3082 .00026 Yellow 

3774 .00006 White 

3910 .0006 Green 

4059 .002 Light Blue 

4619 .00011 Blue and Golden Yellow 

4520 .0007 White and Golden Yellow 

4587* .00005 Light Blue and White 

6120 .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. 
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CIRCUIT DESIGNED FOR EITHER 175 OR 260 K. C PHILCO. 

pifit,co 
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 (Wafts) 
RESISTANCE 

(Ohm) 

—COLOR— 

BODY  

Brown 

TIP  

Black 

DOT 

3524 1 10,000 Orange 

3625 1 32,000  
5,000 

Orange Red Orange 

3626 1 Green  
Violet 

Black Red 

3642 1 70,000 
1,000 

Black Orange 

3655  
3656  
3766 

1.6 Brown Black Red  
Orange 1 26,000 Red Green 

1 13,000 Brown Orange Orange 

3767 1 99,000 White White Orange 

3768 r 240,000 Red  
Yellow 

Yellow Yellow 

3769 1 490,000 White Yellow 

4237 1 61,000 
1,000,000 

Green Brown Orange 

4409 .5 Brown Black Green 

4410 .5 240,000  
99,000 

Red Yellow Yellow 

4411 .5 White White Orange 

4412 .5 10,000 Brown Black  
Black 

Orange 

4414  
4515  
4616 

1 1,000,000 Brawn Green 

1 2,000 Red Black Red 

.6 25,000 Red  
Yellow  
Green 

Green Orange 

4517 .6 490,000 White Yellow 

4518 .5 - 61,000 Brown Orange 

4690  
6023 

1 1,000 Brown Black Red 

1 190,000 Brown White Yellow 
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TO MAKE a D.C. VOLTMETER a MULTI-RANGE  VOLTMETER,  

Rv ==resistance of voltmeter in ohms, or, if 
ohms per volt is given, then 

R7 ==ohms per volt x maximum reading, in volts. 
Vi— original maximum reading, in volte. 
V2==desired new maximum reading, in volts. 
V2 

==11==multiplying factor. 
Vi 

Rm .resistance of multiplier needed, in ohms. 

Then 

INTERNATIONAL RESISTANCE COMPANY 

TO MAKE a D.C. MILLIAMETER a D.C. VOLTMETER.  

I = original maximum reading, in milliamperes. 
V = desired maximum reading, in volts. 
Rm=mreRistance of multiplier required, in ohms. 

Then p1, 000 x V 

TO FIND THE SHUNT REQUIRED TO MAKE ANY D.C. 
MILLIAME1SR A HIGHER RANGE MILLIAMETER.  

Ikmmresistance of meter, in ohms. 
Im =original maximum reading, in milliamperes. 
I =desired new maximum reading, in 

milliamperes. 

=N.:multiplying factor. 
Tm 
R8 =resistance of shunt required, in ohms. 

Then Rm 

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 r.r.approximate meter resistance, as from 
manufacturer's catalog. 

Rk=a resistor, equal, in ohms, to 9 times 

Then R ..Rkem 10 Rm 
8 17= 1-7 = N-1 

Rm. 

Note: For intermittent use, it is recommended 
that the load on any Precision Wire 
Wound Resistor should not exceed 2 watts. 

 gaLasiMM=. 



f ..... •—._!  , • , • , • • 

E 

XL- 70 

SHORT ANT 
MEDIUM ANT 
LONG ANT 

PI.1 J.:.: .: t.4-i,..,.a:-..azi..e..1.-4..i.i_t_u_l_:_i_i_...._....i-_.._:...:..4;.:-.4-:- -  

FIRST 
RADIO 

SEcoNu 
RAPIO 

FIRST-
AUDIO 

SECooe 

950 00,1 000 Z.5 

XL- 10 

DIAL CONTR.OL. 

• 

Mc 001 Mr', 
too 000 0,41.1 

 •--Y.Weeret I  

PET E. CT 

•0
3 
N
O
I
A
V
O
 
J
. V
 

I I •1` I f • ,— , 11.14•••••••11.1-, 



' """ "-"*"."1" ' ... LL:171-"I'Mr,"77- . 
Of 

: i 0  

îlr e 
iirelmennelleCASE. 

.001.5 

CASE 

30 
OHM 

ONE DIPq. CONTROL. 

XL - 60 

ONC MM. CONTROL 

XL - 50 A . C. 

.000 k5 MFP. 

?.00,00o OHM 

.000L5 MFD 

15004,0 ortm 

0 -SPEAKER 

 -0 + SPEAKER. 

- c 

A-3+c 
GKEEN 

i-A 
MARo OW 

+-45 
BROWN 
-t- 410 

\--1 YELLOW 
 ,r) + 135 

\-1 PINK. 

o 

0- SPEet n 
 0+ SPEAKER 

- cq MARoom 

  - C4 IM-Acic 

-5 GRUEN 

 0.}E 5 VOLTS c 

®+45  IMOWN 

 ® to YEL.L.0*/ 

 0+150 PINK 

4 



OFFICIAL RArto SERVICE MANUAL MA 

Radio Service Data Sheet 

ALL AMERICAN-MOHAWK "MODEL D" LYRIC RECEIVERS 
This radio set, manufactured by All-American 

Mohawk Corp., North Tonawanda, N. V., is 
made into a number of different cabinet jobs. 

Following are the values of the units in the 
assembly. Resistors: RI, 10,000 ohms; R2, 
7,500 ohms; R3. 200 ohms; R4, R5, 30.000 
ohms; R6, 300,000 ohms; R7, 70,000 ohms; 
148, 1.0 megohm; 149, 900 ohms; RIO, 303 ohms; 
RU, 1,000 ohms; R12, 2,000 ohms; RI3, 2,000 
ohms. The ganged tuning condensers are of 
.00034-mf. capacity; the others measure: CI, 
C2, 35 mmf.; C3. C4, . 03-mf.; C5, C14, 0.5-mf.; 
C6, .03025.mf.; C7, .0001•mf.; C8, .02-mf.; 
C10, CII, 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 R1- 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, 
VS, V6, 2.45. 
The color code of the resistors in this set is 

given: 148. black with red end; R6, orange with 
green end; R7, orange; R4, 125, 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 Cl2 required ( to form 
a 120-cycle rejector) has a value of 0.2-mi. 
This circuit arrangement fur 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 
...i., 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 green lead, .073 mf.; lug next 
to red lead, 1.0 mf.; red lead, 1.5 mf. 
The tone control switch Sw.I is located at 

the rear of the chassis, next to the antenna 
and grouoil binding posts. 

The tandem volume control RI, R2, is of 
the tapered- resistance type, with a hop-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 1g in., or more. Should this 

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 for a phonograph pick up, 
which must le connected manually by removing 
the jumper and inserting the tips. The volume 
control is turned 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 ( CI 
or C2) to a wavelength above the broadcast 
band; the other is effective at the shorter wave-
lengths. When the shorter wave stations are 
being tuned in, condewers Cl and C2 act as 
by-passes; at the longer wavelength both coil 
sections are effective. The purpose uf this 
"staggered" design is to obtain more even atn-
plification throughout the tuning band. 
The screen-grid detector V.1 is wired for 

plate- rectification, and is resistance-capacity-
coupled to the first stage of A.F. 

Connected to the reproducer 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 field leads are red and 
white; the reil one being connected also to the 
center tap of T2. 

Power transformer PT has a 5- volt winding 
S2, two 21,:j-volt windings 53, S4, and the 
usual high- voltage secondary SI. 

Filter tuning condenser C12 is within the 
filter condenser can. 
As a matter cif record it may be of interest, 

to some of itir readers, to list : he- equipment 
suggested by the makers as necess.iry for out-
side service, namely; a high resistance voltmeter 
reading 0.50-250; a battery auil high•resivance 
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; a output 
meter (thermo.galvanometer, preferably. The 
design and use of such units has loon given 
in past issues of Raiiio-(itsrr); and a tested 
dynamic reproducer for this model cha••is. 

In this receker model, the procedure ai bal-
ancing is as follows: connect the output test 
meter in series ssith voice coil of reproducer, 
tune set to approximately 1,300 kc. and tune 
oscillator to set; of course, placing oscillator 
sufficiently near set to be heard. 
To protect output meter against liurn-out, 

shunt it with a 6-ohm rheostat, which will 

serve also to control the deflection. Also, dur-
ing the first part of balancing the set this re-
sistor may le 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, slightl,)-, 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 12; 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 lie made by checking the performance of 
a phonograph pick-up connected to tip-jacks JI. 

Abnormal hum usually can be traced to 
troubles which have been described in past 
issues of Itsoio-Cssrr: 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 iiiteiference pickup, do not forget, 
after remos tug 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. 142. or condensers Cl, C2, C7, or C12, 
exceptional care should be taken to obtain the 
correct ty pes and values in the replacement 
units. In particular, condenser C12 must be 
exactly right to resonate the circuit Chi-( 12 
at the second harmonic ( 120 cycles) ripple of 
the o0- cycle A.C. line- frequency. 

Diagram of connections of the .4 1 American-Mohawk "Model D" Lyric screen-grid receiver: a jumper closes the circuit at 11 when a phono-
graph pick-up is not in use. Tone coatrol is obtained with switch SW.1. 
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RECT 
280 

1' I -Main ower Transformer 
T2-Audio Input Transformer 

T3-Audio Output Transformer 

C27 

2540 R.F. 
224 

MODEL 58 

Model 58 Receiver 

1'1- I,t RF Tuning Condense, 

C2-10 RF 'Estaing Condenser 

C3-3rd RF Tuning Condenser 

C4-361 RF Timing Condense, 

( S - Detector Tuning Condenser 

Cte • Antenna Tromming Condenser 

C7- tu RE Alignment Condenser 

(•11- - 3rd RF Alignenent Condenser 

CO- Ird RF Abgnment Condenser 

(10- Derector Alignmeni Condenser 

CII-Ist RF Coupling Condenser 01 mid 

C 12-Cathode By pa. Condenser 5 mid. 

C 13-Plate 13, pi,e• Condenser . 5 mir/. 

C14-Filter Cundrnser .2 mid. ( 25 cycle ) 

C I 5-3rd RE Coupling Cundenser .04 inid. 

C16 -Cathode /1, pass Condenser . 5 mfd. 

C I 7-Screen H tuas Condenser 5 mfd. 

CIS-Detector Cathode By-pass l'ondins..., I. mfd. 

*** 
C25 C2G 

3 RD R.F. 

orsousseim mi: 

DEI. 151 A.F: 
224 224 C 24 227 

o  
T 2 

R 15 

7.17 '. 28 

Figure 3 - Schelem ic Dieeion of Model 58 Receiver. 

C19-Detector &rem By lao Condenser . 5 mid. 

C20-Tone Control Condenser .006 mid. 

C21-Do, Condenser .04 mid. 

C22-Detectur Plate By.pass Condenser .0001 mirs. 

C 23-Detector Plate By-pus Condenser .0001 mid. 
C24-Audio Coupling Condenser .006 mid. 

C 25-Power Pack Folter Condenser 2 mfd. 
C26-Posser Pack Faim Condenser 2 mfd. 

C27-Buffer Condenser I !Md 

C 28-Audio Bi po., Candemer 4 mid. 

R I -Anienna Remuer 500ohms 

R 2-1/e-coupling Resistor 1,000 ohms 

3-Screen Resistor 20.000 ohn, 

R4-Volurne Control 3.000 ohms 

R 5-Screen Resistor 250 ohms 

Rb-Untuned Transhumer Resistor . 1 megohni 

R 7- ..Ird RF de-coupling Resistor 1,000 ohms 

8--1,d RF Cathode Reustot I,0110ohnss 

R11-Detector Resistor 1,000 ohms 

R 10-Detector Cathode Resistur 50,000 ohm, 

R I - Detector Screen Resistor 1 megohns 

R 12-13etector Plate Resistor . 25 megohns 

R II-lo Audits Grisi Retro°, 2 negohms 

14-Center lap Resistor ( chus', ) 

R 15--Center Tap Resistor ( power 

R16-Screen Supply Resistor 2,050 ohms 

R I 7-Audin Cllhode Resistor 1.950 ohms 

O 18-Dividrr Resistor 180 ohnis 

R I9-Audio Bias Resistor 950 ohms 

20-Tone Cont rol .5 megolun 

Li - Io RF Coil 

12-Ist RF Coil 

L3-2nd RF Coli ( untuned) 

I.4-3rd RF Cod' 

L5- 3rd RF Cod 

L6-Detector Coil 

L7-Detector Plate Choke 

L8-Power Pack Filter Choke 

L9 -Speaker Field Coil 

1.10-Siraker Voice Coil 

TI-Marn Pour, Transformer 
T2-Audio Input Transformer 

T.I-Audio Output Transformer 

2 ND A.F 
245 

T3 

2ND AF 
245 

FIELD 
COIL 

eeeNm: 

Model 60 Receiver 

I -Antritna Trimmer ( ondemer 

(.2- lot RF Tuning Condenser 

Cil- I.. RF Tunrog Condenser 

C4-I st RF Alignment Condenser 

C 5-3rd RF Tuning Condenser 

Cti-3rd RF Aligoment Condenser 
C7-3,d RE Fannite Condenser 

C8-3rd RF Alignment Ceindenor 

Cg- Drim,. Tonifie l'ondenser 

CIO-Detector Alignment Condenser 

C 1 1-Ist RF Coupling Condenser .01 tnid. 

C 12-2nd RF' Grid Return Condenser .5 mit 

C13-Ist and 2nd RF Scrren Condenser .25 raid. 

C14- 1,. and 2nd RF Plate Condenser . 25 mid. 
CIS-3rd RF Coupling Condenser .04 muid. 

C I6-3rd RF Cathode Condenser .5 mid. 

C17-3rd RF Screen Condense, . 5 miel. 
C 18-3rd RF Plue Condenser . 5 mid. 

C 19-Detector Grid Rrturn Condenser .04 mid 

C20-Detector Cathode Condenser I. miel. 

C21-Detector Screen Condenser .5 mid. 
C22- Detesto. Piste By-pass Condenser »001 mid. 

C23-Detector Plate By-pasi Condenser .0001 mid. 

C 24-Audeo Coupling Condenser la. 
C25-AVC Plate Bv.pass Condenser 006 mid 

C 26-ButTer Condenser . 1 mid 

C27-Power Pask F Cunden, . 2 old 
C 28-Power Pack Fil,,, Condense, 2. mite 

C 29-Power Pack Filter Condenser 4. mid. 
C30-Power Pack Foirer Condenorr 2 'nid. 

C.31-Filter Choke Tuning Conden,r »75 mid 

C32-Tone Cantus! Condenser 006 mid 

C33-By-pass Condenser 2 mid 

R I -Antenne Resistance 500 ohm, 
Ri- I.. RF dr.cotpling Resistur 11100 ohms 

R3-Untuned (*. al Ressort. 50.000 ohms 

R4-I st and Ind RF Clrid Rh... .5 mee• 

R 5-Ist and 2nd RE Serren Re•ITIOT 20.000 ohm, 
R6-3rd RF dr-coupling Revis., 1.000 ohm, 

R 7-3rd RF Bi. Remo,. 3000 ohm. 

R8--Detecto, Grid Rmistor 13100 ohms 

RO- Detector Bi. Resistor 50,000 ohm, 

R 10-Detector Plate Resistor . 5 ,neg. 

R Control .5 mes. 

R12-Ist and 2nd RF Center Tap Resistor 

R I 3-Cenor Tap Resistor 

R 14--I st and 2nd RF Scrren Re 20 000 ohms 

R15-Resittor 10000 ohms 

R I6-AVC Resistnr . 5 megohm. 

R 17-Resistor 900 ohms 

R 18-3rd RF Scrren Resistor 5.000 «MM 
R I9-AVC and Detector Screen Resistor 25.000 ohms 

R 20-Resistor 5,000 ohms 

R21- 1st AF Bias Resistor 2.000 ohms 

R22-AVC Bias Resistor 2.000 ohms 

R 23-Voltage Divider Resistor 1.300 ohms 

R 24-Voltage Divider Rmistor 2.380 ohms 

R 25-Voltage Divider Resistor 160 ohms 

R 26-2nd Audio Bise Resistor 950 ohms 
R 17-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 

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-inf.; C16, 1.0 mf.; C18, C19, .0001-
mf.; C2I, C22, C27, 2 mf.; C23, C24, 4 mf.; 
C25, 0.75-mf. (exact). 

Resistors RI, 500 ohms; R2, R4 R6, R8, R9, 
1,000 ohms; R3, R11, R12, R13, R26, 5/2-meg.; 
R5, 20,000 ohms; R7, 10,000 ohms; RIO, R28, 
50,000 ohms; R16, 900 ohms; RI?, R19, 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 automatic 
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. 1.etters 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 advisable, in some 
localities, to operate the set without a ground 
connection. Check the alignment of the tuning 
condensers. 

I'oor tone quality may be due to a defective 
'45 ( which is ionized). Check also the remain-
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, 5.0 volts. 
Plate potentials; VI, 170 volts; V2, 180 volts; 
V3, 185 volts; V4, 60 volts; V5, 150 volts; 
V6, V7, 250 volts; V8, 30 volts. Screen- grid 
potentials; V1, 70 volts; V2, 80 volts: 
85 volts; V4, 10 volts; V8, 20 volts. Control. 
grid potentials; VI, 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.; 

\ 7, 30 ma.; V8, r, 2-ma. 

The condenser drive-belt consists of a heavy 
stranded phosphor-bronze 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 small 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% 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 be 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 feed back between voice and 
field coils and the " B" supply. The only 
adjustment consists in centering the moving 
coif 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. long 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 brown leads run to the voice 
coil; and the black lead to a terminal. 
On the Model 60" is a meter M which may 

be used in aligning 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 the " phono" position, or dial 
zero setting, and in this position prevents cir-
cuit oscillation. 

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 the detector tube. This higher 
voltage is applied to the grid of the auto-
matic volume- control tube, by direct connec-
tion through one lead. A higher voltage on the 
grid of the automatic volume- control tube results 

ANT Li , I L2 '24 LS '24 L4 I I LS '24 L6 i 
I I ' 

I , C A R2  
o 

1E7 § 

0 I. 
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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 3%; 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 megohm, black; 2 
megohms, 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 so 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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10-Det. plate By-pass .0001 mfd. 

EC 11-RF Cathode By-pass .05 mfd. 

12-RF Plate By-pass .05 mfd. 

C 13-RF Screen By-pass .25 mfd. 

11.0 14-RF Plate By-pass .05 mfd. 

15-Det. Cathode By-pass 1.00 mfd. 

C 16-Det. Screen By-pass .25 mfd. 
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AMERICAN BOSCH MAGNETO CORP. 
2 24 2 tiP 224 0E77- 224 AU0/0 

C7 C8 

C 1-Antenna Trimmer Condenser 

C 2-Tuning Condenser 

C 3-Tuning Condenser 

C 4-Tuning Condenser 

C 5-Alignment Condenser 

C 6- Alignment Condenser 

C 7-Coupling Capacity 

C 8-Coupling Capacity 

C 9-Audio Coupling Condenser .006 

 e D0015.0 
L7 

C. 9 
247 

derâ 

Schematic Wiring Diagram of Model S Receiver 

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 5/2 megohm 

R 7-Audio Grid Resistor 100,000 ohms 

SOCKET VOLTAGES 

L6 

R 8-Mid Tap Resistor 

R 9-Divider Resistor 50,000 ohms LI-
M 
a•• 

R 12-Audio Bias Resistor 400 ohms M 

R 10-Screen Resistor 50,000 ohms 

R 11-Screen Resistor 10,000 ohms 

L I-Antenna Coil 

L 2-Primary of 
L 3-Secondary 1 - 

L 4-Primary of 
L 5-Secondary 1 

L 6-Speaker Moving Coil 

L 7-Speaker Field Coil 

RF Coil 

RF Coil 

T 1-Audio Output Transformer 

T 2-Power Transformer 

Stage 

1st RF 

2nd RF 

Det. 

Audio 

Rect. 

Tube 

224 

224 

/94 

247 

280 

Fil. 

2.3 

2.3 

2.3 

2.3 

4.8 

Plate 

250 

150 

150 

250 

Screen 

90 

90 
*20 

250 

Cathode 

2.5 

2.5 

3.0 

Plate current of each 

Grid Plate MA 

2.5 4.5 

2.5 4:5 

1.5 .5 

*16 32 

plate- 20 

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 circuits 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 
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The Bosch Model 60 receiser incorporates an 
autodiatic 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 switch, SW2, which, 
in the tuning dial's "0" position is designed 
to replace a I,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-
tone the R. F. portion of the receiver. 

The components of the "Model 60" receiver 
have the following constants: Condensers CI, 
C2, C3, C4 and CS are tuning units, shunted 
by aligning condensers C2A, C3A, C4A and 
C5A in the positions indicated in the schematic 
circuit; C6, antenna trimmer; C7, band- selector 
coupling condenser; CH, C10, 0.25-mf.; C9, C12, 
C13, Cl?, C28, 0.5-mf.; C11, C14, .04-mf.; 
C15, C20, C26, .006•mf.; C16, 1 mf.; C18, 
C19, .0001-mf.; 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, R11, R12, R13 (volume con-
trol), R26 (tone control), 0.5-meg.; R5, R6, 
20,000 ohms; R7, 10,000 ohms; RIO, R28, 
50,000 ohms; R14, RIS, R27, center- tapped 
resistors; R16, 900 ohms; R17, R19, 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 resistor color code used in this receiver 
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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, 
V7, 2.4 volts; V3, V4, V5, V8, 2.3 volts; 
V9, 5 volts. Plate potentials: VI, 170 volts; 
V2, 180 volts; V3, 185 volts; V4, 60 volts*: 
V5, 150 volts; V6, V7, 250 volts; VH, 30 
volts*. Plate currents: VI, V2, 3 ma.; V3, 
2 ma.; V4, 0.1- ma.*; VS, 6 ma.; \'6, V7, 
30 ma.; V8, 0.2- ma.*. Screen-grid potefftials: 
VI, 70 volts; V2, 80 volts; V3, 85 volts; V4, 
10 volts*; V8, 20 volts*. Control-grid poten-
tials: V1, V2, 2 volts; V3, 1.5 volts; V4, 1. 
vole.; V5, 0.1-volt'; V6, V7, 50 volts; VH, 
0.2-volt'. 

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 con-
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 
be heard; and then turn the adjustment knob 
of CIA 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. 

'24 LS C 

The automatic volume control circuit functions 
in the following manner. When the signal 
being received increases in volume (as when 
uning 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 
R11. 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 VI 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 rietuned, 
and tube V8 out of the socket. The reading 
should be 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 
oser the pin at the top right-hand side of the 
large drive drum. Lead the cable along the 

DEI R PC. C20VOLUME CONTROL 
'24 

R16 

R17 

R18 

R19 

520 

R21 

511 

TWISTED 

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; which 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. 
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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 

R1I-Detector Screen Resistor I meg. 

R12-Detector Plate Resistor .5 meg. 

R13-1st Audio Grid Resistor 2 meg. 

R14-Filament Resistor 1.8 ohms 

R15-Filament Resistor 18 ohms 

RIO-Filament Resistor 18 ohms 

R17-Filament Resistor 18 ohms 

R18-Tone Selector Resistor .5 meg. 

R1-Voltage  Divider Resistor 1,400 ohms 

R20-Voltage Divider Resistor 2,600 ohms 

R21-Voltage Divider Resistor 250 ohms 

C 5-1st 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 

C11-1st RF Coupling Condenser .04 mfd. 

C12-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. 

CIS-Detector Cathode Condenser 1. mfd. 

C19-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 I-"C" Battery-2234 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 9-3rd 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-1st  and 2nd RF Bias Resistor 1 meg. 

R11-Bias Control Resistor 1 meg. 

R12-Filament Resistor 1.8 ohms 

R13-A VC 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 

R18-Filament Resistor 18 ohms 

RI9-Filament Resistor 18 ohms 

R2O-Filament Resistor 18 ohms 

R2I-Tone Control Resistor 5 meg. 

R22-Voltage Divider Resistor 1,400 ohm. 

R23-Voltage Divider Resistor 2,600 ohms 

R24-Voltage Divider Resistor 250 ohm, 

C 1-1,t RF Tuning Condenser 

C 2-lot RF Tuning Condenser 

C 1-3rd RF Tuning Condenser 

C 4-3rd RF Tuning Condenser 

C 5-Detector Tuning Condenser 

C 6-Antenna Trimmer Condenser 

C 7-1st 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-Ist RF Coupling Condenser .04 mfd. 

C13-2nd RF Condenser .5 mfd. 

C14-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 1 mfd. 

C19-Detector Plate Condenser I mfd. 

C20-Detector Plate Condenser .0001 mfd. 

C2I-Detector Plate Condenser .0001 mid. 

C22-Audio Coupling Condenser .006 mfd. 

C23-Plate By Pa,. Condenser .25 mfd. 

C24-Screen By Pa., Condenser .25 mfd. 

C25-Plate By Pa,. Condenser .5 mfd. 

C26-A VC Plate By Pas, Condenser .006 mfd. 

C27-AVC Screen Condenser .5 mfd 

C28-Filter Condenser 4 mfd. 

C29-Filter Condenser 4 mfd 

C30-Tone Control Condenser .006 mfd. 

T 1-Input Tn.an•former 

T 2-Output Transformer 

B I-AVC Plate Battery 224. volts 

B 2-2nd Audio "C" Battery 22Vz volts 

S 1-Local Distance Switch 

S 2-Phono Switch 

S 3-Main Switch 

S 4-Mute Switch 
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N AMRAD CORPORATION 

Tube Operating Voltages 

Tube Position A B C Screen 

1 

W. '.,2u67CW,l 

o 
o 

o 

'24 let r.f. 2.3 170 2.5 60 
'24 2nd r.f. 2.3 170 2.5 60 
'24 3rd r.f. 2.3 170 2.5 60 
'24 detector 2.3 95 4.0 35 
'27 let a.f. 2.3 130 8.0 
'45 2nd a.f. 2.3 220 40 
'45 2nd a.f. 2.3 220 40 
'Bo rectifier 4.6 250 --
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KEY TO PARTS LIST 

1. 10,000 ohm volume control. 

2. Antenna input RF transformer. 

o. 300 ohm C bias resistor. 

4. 4 gang variable condenser. 270 mint. with trimmer. 

5. Intermediate stage radio frequency transformer. 

6. 3-.1 by-pass condenser block. 

7. 15,000 ohm detector bias resistor. 

N. . 5 mfd detector by-pass condenser. 

9. 2-.001 detector plate by-pass condensers. 

Ill. Detector plate RF choke. 

11. Push-pull input audio transformer. 

27 0 '45 

ts trts.r...e• 

Meter Readings With Test Plug in Socket of Set 
LINE 115 01,TS-VOLUME CONTICOL FULL ON 

ord.:;• • .1...U.t. .11 I 23 tI 5 6 1 7 

II Typ.• ggf tub. I 1 •21 '21 27 I '45 50 
L. 1.,,,i(ion 

g,f tube 1st R. F. 2nd It. F. 3rd It. F. DET. P. 1'..A.F P. P.-A. F. RECT. 

4.9 V. 
I). Filament or 

heater volt. 2.4 V. 2.1 V 2.4 V. 2.9 V 2.4 V. 2.4 V. 

E. l'lat.' voltage I 164 169 164 Ingo 250 25a 276 

.. 

.. 

1. 1-ontro1 grid 
voltagg• 

1. Set,co g rid 
cgoling.• 
• ' - 

II. 1•..to....1.• t.. 
1......., 

I. l'Intg• g•torrcoot 

3  

7:g 

2.8 

72 

. . 

75 

3 

15 

15 

70 

48 

.. 

48 

. 

.. 

28. 2.8 2.8 28. 58. 

J. Tube Test 6.0 6.0 6.0 1.2 32. 32. 
K. l'Iote cur-

rent change 3.2 3.2 3.2 .2 4.0 4.0 

1.: Dynamic cpeaker assembly with plug and 4 conductor cable: 2500 ohm 
field: voice transformer in speaker chassis. 

lull watt power transformer. 

11. 2.5 volt pilot light. 

15. 150 ohm. 3 henry filter choke. 

16. 3-8.0 nit(' tilter condenser. 

17. Voltage divider resistor 2300-2100-550 ohm. 

Note: Models Incorporating "Tone Control - have a third knob in center 
below escutcheon plate, which rotates a otte megohm variable resistor (part 
No. 1S I. In a series with a . 001 ni(d condenser ( part No. 19) connected grid 
to grid in the push-pull stage. 

'O
D 

01
C1

Vè
l 

V1
01
C1
r1
V 



r•l• • • 17.11....11..2.• 
.. e allemetateeee • 

0 0 

1. 10,000 ohm volume cot trot. 
2. Antenna-Pre-selector inductance assembly. 
3. 250 ohm R. F.-lst I. F. C Bias resistor 
4. 4 gang variable condenser, 330 mmf., with trimmers. 
5. Detector-oscillator inductance assemb'y. 
6. . 1 mfd. 150 volt by-pass condenser. 
7. .5 mfd. 150 volt by-pass condenser. 
S. .5 mfd. 250 volt Plate Supply by-pass • onden› 
9. R. F. choke coil. 

10. Detector choke coil. 
11. Local-distance switch. 
12. 5 M.M.F. R.F. Coupling condenser. 

KEY TO PARTS LIST 
It. 745 MMF fixed shortening condenser. 
14. 60 MMF trimming condenser. 
15. 745 MIN' grid condenser. 
16. 6000 ohm resistor. 
17. 40,000 ohm grid leak. 
IS. 2000 ohm detector-oscillator bias resistor. 
19. First I. F. transformer. 
20. 2nd and 3rd I. F. transformer. 
21. 2000 ohm bas resistor. 
22. 15.000 ohm bias resistor. 
2:1..002 by-pass condenser, 
24. Push-pull it put transformer. 

peRH E. RoDYN 

REcE,ER 

A up, () LA R Ar.go 
Cs%ce“,.0 

pviG 0- 92.450 

METER READINGS WITH TEST PLUG IN SOCKET OF 
SET LINE 115 VOLTS-VOLUME CONTROL FULL ON 

A. Tubes to 
order tested ' t 2 3 4 

It. Type of tohe t •2 I '27 '24 '21 
e. Position 1st 

of tube It. f. 1St'. DET. 

1 2 4 
D. Filament or 

heater volt. 2.4 2.1 
E. Plate 

voltage IGO GO 150 Intl IGO 

I,. Control grid 
voltage  

C. Screen grid 
voltage 

H. Cathode to 
heater 

L. ¡'loto current 

2.5 SO S I _. 0..._  

RO .. 50 50 _SO_ 

2.5  .12 0 ii.0 2.5 1 4 0 

4.0 *7.0 .2 1 3.0 I 2.0 

•Non•OselllatIng. 

25. 1 Nlegohm tone control. 
26. .004 MFD condenser. 
27. 2500 ohm dynamic field and speaker 

assembly with input transformer. 
28. 150 ohm. 3 Henry choke. 
2n Triple 8 mfd. Mershon Condenser. 

1  ; 9 

•2I '27 '45 *45 SO  
n.I r.P. 
1,ET  A.F. A.F.  RECT. 

24 24 2.52 I  222 4.7  

150 245 245 7.60 

IR 414 4R 

18 .  

1.0 28 20 se 

30. Power Transformer. 
2i. Voltage divider resistor. 

2450-3150-850 ohms. 
:12. 2.5 volt did light bulb. 
33. 100.000 ohm resistor. 

UZIBM.2 • treee....-s= 
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BALKITE PRODUCTS COMPANY 
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Balkite BX 

Balkite AB 6-135, Form B 

Balkite AB 6-135, Form A 

Balkite Electrolyte 
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 
case destruction to the unit would result. 
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km, smiè bi- and L. elm S—I. rn• Ham 'Moll  

TO L.ONT 1COCET 

BALKITE PRODUCTS COMPANY. 

RECTIFIER 

Balkite B- I35 

C.- 4G RECTIFigq 

CROKE 

TO LICIT SOCKET 

TRANSFORMER 

TO LiCeiT SOCKET 

CnOKIL 

OX 
eo 

CHOIR 

Balkite B-180, Form B 

67500 
ONT.'S 

'ffle  

 O LOW 

MT. 

CRONE CRONE 

RECTIFIER 

Balkite B- I80, Form B 
NO coNNErn  
.TO GeOuNO DO31 

RECTIFIER 
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er, TO CASE 
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MED 

LOW 
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W-IRESISTADET 

+ 100 
Balkite BVV or Balkite B, Model D 
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L. CONSTANTS FOR MODEL 69  
F 

BROWNING DRAKE CORP. 

1. - 400 ohms 1 watt 
2. - 600 ohms 1 watt 
3. - 50,000 ohms 1 watt 
4. - 3000 ohms 1 watt 
5. - .5 megohms 1/3 watt 
6. - 1 megohm 1/3 watt 

7. - 45,000 ohms 2 watt 
8. - 20,000 ohms 3 watt 
9. - . 25 megohms 1/3 watt 

10. - 60,000 ohms 2 watt 
11. - 90 ohms wire wound 
12. - . 25 megohms 0 watt 
13. - . 25 megohms 1/3 watt 
14. - 2 megohms 1/3 watt 
15. - 2000 ohms wire wound 

16. - 2000 ohms wire wound 
17. - . 25 megohms 1/3 watt 
18. - . 25 megohms 1/3 watt 

19 . - 
20. - 

21. - 

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 MF 300 volt 
102.1 
102.2 

103 
104.1 

104.2 
104.3 
104.4 
104.5 
104.6 
105 
106 
107 
108 
109 
110 

- .5 MF 200 volt 
- .5 MF 300 volt 

- . 1 MF Midget 
- .2 MF 200 volt 
- .2 MF 300 volt 

- . 2 MF 200 volt 
- .2 MF 200 volt 

- . 2 MF 300 volt 
- .5 MF 200 volt 
- .01 MF Midget 
- .00025 MF Midget 

- . 00025 MF Midget 
- 8 MF Electrolytic 
- 8 MF Electrolytic 
- . 01 MF Midget 

L. A 0:H, 

A 0,9 

ONO 

PRE- SELECTOR UNTUNEO 0F 006 
BAND PASS COILS r TRANSE MFD 

 ,-- 1 -24 -24 r 

.05 

20,000--/ 500 ' 
OHMS OHMS 

NOTE-
CONDENSERS MARKED 
'A' ARE .01 MED. EACH 

C) 

CONSTANTS FOR MODELS 70 & 71 

R1 R2 R3 R14 R13 - . 25 
R4 R5 R6 - 10,000 ohm 
R7 R8 R9 - 20,000 ohm 

R10 R29 - 1 meg. 
Pli R18 R19 - 40,000 ohms 

R12 .1 
R16 - 40,000 ohm 

R17 - 90,000 ohm 
R20 - 200,000 ohm 
R21 - 300 ohm 
R22 - 45 ohm 
R23 - 20 ohm 
R24 - .5 mes. 

R25 - . 15 meg. 
R26 - 20 ohm 
R27 - 10,000 ohm 
P28 - 20,000 ohm 
R30 R32 - 2 meg. 

- 2000 ohm 

meg. 

.01 MED. 

CABLE 
OUTLET 
TO SET 

meg. C1.1 02.1 C3.1 C1.2 02.2 
03.2 - . 1 MF 200 volt 
01.3 C2.3 C3.3 - . 1MF 300 V 
C4.1 04.2 - . 1 MF 200 V. 

04.3 - . 25 MF 300 V. 
05.1 05.2 - 1 MF 200 V. 

06 07 C13 - . 00025 MF 

08 - . 01 UF 
C10.1 - . 25 MF 200 V. 
C10.2 - .5 MF 300 V. 
C10.3 - . 1 MF 300 V. 
010.4 - . 2 MF 200 V. 

C10.5 - 2 MF 200 V. 
C14 - .00025 MF 

245 

MB30 tuner. 

CABLE 
OUTLET 

SPEAKERT    

AC 
LINE 

Circuit diagram of the type VSA Speaker-Amplifier for use with the 

BAND PASS 
COILS 

24 

1F Ç CHOPEE Ç) ci,K, t•it B- 30 RF 

e 

- 27 

SPACED R. F. 
TRANSE. 

-24 r 

R F 
CHOKE 

MMMI• 

F 
CHOKE 0oor OUTPUT 

00025 MED 
". EACH 

B-

--50.000. 
OHMS 

B+67 V. 

13+155 
20 TO 150V 
OHMS-

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 
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t 
E 
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BROWNING- DRAKE CORP 5 

FOUR-TUBE BATTERY OPERATED. 

C.—.0005-mfd. variable condenser. 
C.—.00025-mfd. variable condenser. 
C3—.00025-mfd. fixed condenser. 
C4—.0.1-to 1.0-mfd. fixed condenser. 
C3—.0001-mfd. fixed condenser. 
L.-46 turns No. 20 d.s.c. wire on a form 3 inches 

in diameter, with a center tap. 
1...-75 turns No. 20 d.s.c. wire on a 3-inch form. 
L3-24 turns No. 28 d.c.c. wire wound in a groove 

o 0 
B.45 13.9P 

o 
I3.135 Cs C-41/2 C-9 

and placed under the filament end of the 
secondary. 

14-20 turns No. 28 d.c.c. wire wound on a 24-
inch form to fit in grid end of secondary (L.). 

I —100-henry choke coils. 
R —1-megohm grid leaks. 
N—Neutralizing condenser, consisting of a small 

brass disc about an inch in diameter. 
mounted so as to make its position, in re-
lation to L., variable. 

F 
F, Fs. F3,—Fixed filament control resistances to 

match the type of tubes employed. 
J —Single-circuit filament control jack. 
G —.00025-mfd. grid condenser and leak (6-

megohm). 
T., T.,—Two tiv-199 tubes. 
T3, T4,—Two 11V-201-A or High-mu tubes. If 

the latter are used. F. and F. may be 
omitted. 

T3,—Semi power tube. 

FAN5TE.EL PRODUCTS CO. 

BALKITE. MODEL- A. 

NEVTRALIZING CONDENSERS 

1r • 
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COLONIAL RADIO CORP. 
MODEL 36 

C4, 200 Me« 
(5, 300MMF 
C6. 750 MMF 
Cl, 0.2- MF 
CB, 1. me 

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 extreme 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-
saty to replace either the tuning condensers or the 
R. r. transformers: 
The station selector dial should be set to the fre-

quency of some strong local station, above 1,000 kc. 

I  

and preferably between 1,200 and 1,400 kc.: and 
the volume control then reduced until the signal is 
barely audible. The compensating condensers should 
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 
replaced. 
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. 

LONG RADIO CO. 
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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 high amplification); a type '30 
A.F. amplifier; and two type '31 power tubes in 
push-pull. The completed receiver is designed to 
operate three " It" batteries, a "C" 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; R2, 250,000 ohms; 
123, 500,000 ohms; R4 (tone-control variable 
resistor), 0-50,000 ohms; R5, 2 megs.; 126, fila-
ment current limiting resistor, 0-6-ohm, 

The condensers in the " B-15" have the fol-

ORUNSWICJE MODEL- 15 MT URI MECUM 

-A- -31 

At left, top view of the Brunswick "Model B-15," designed to work with 2-volt tubes. 
an " inductor dynamic" reproducer, and an air-cell "A" battery: the last unit, approxi-

mately the size of a storage battery, will be noted in the sketch at the right. 

lowing designations and respective capacities: 
C, 10 mnif.; Cl, tuning condensers, C2, C3, C4, 
.000423-nif.; C5 ( volume control) variable dual 
condenser, 10 mmf.; C6. C7, 10 mmf.; C8, 
.0002-mf.: C9 ("A +" by-pass to chassis) CIO 
and C12 Vi-mf.; C11, 0.14-mf.; C13, .0002-mf.; 
(14. .02.-mf.; C15. . 03-mf.; C16 and C17, 1 mf. 
The A.L. transformer T has a ratio of 2:1. 

In connection with the voltage readings ob-
tained, during analysis at the tube sockets, 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 neighborhood of 5 volts; 
whereas, the values indicated, in the list below, 
are the effective operating 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 volts; 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 plate-
current readings are as follows; VI, V2, V3, 

1.1 

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 ma. 

The color code of the resistors used in the 
"B-15" is as follows: RI, purple; R2, blue; 12.3, 
black; R5, green. 

The reproducer is special; this "inductor 
dynamic" unit reproduces low notes with more 
efficiency than the ordinary magnetic reproduc-
ers, while it does not require the field-current 
supply used by the regular dynamic reproducers. 

The moving voice-coils of the indivto , dynamic 
reproducer, like the coils in an ordinary mag-
netic reproducer, are of the high- impedance type. 
The small tone-c introl knob is located directly 

AIR CELL BATTERY --' - B-

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 mul-
tiple control. Pushed in, it operates switch 
Swl for "local" station 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 
".‘" battery's terminal reading is 2.5 volts; in 
the set this is reduced to the required 2 volts by 
the drop through resiscir R6. 
The accessories are specially recommended for 

use in the Model 11-15. The color code for the 
battery leads is as follows: " A—," " 11—" and 
"C +" black; " A +," white; "B + 67%,," 
yellow; "D + 135." maroon; "C — 3" (and 
chassis), brown; "C — 22%1," yellow. 

There are a few precautions to be observed 
when checking this receiver; probably the niost 
important is not to use any method of testing 
which will put a short circuit across the tube 
filaments, or the "A" supply. 

C5  /VOL. CONTROL 

'32 » Ll '32 '32 
-; 0E7. 

Cl it '31 

The reason for this is, that if the current 
output 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 %t-
amp. 

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 B-15," 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 air-cell may be olf-
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 " I3-15" 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 of 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 orimary 
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 be controlling. It is 
intended for a distance-getter, having a rated 
sensitivity of 5 microvolts per meter, on the 
standard antenna. 

'30 C15 T 
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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 develcprnt tit. 
What is more, those improvements and refinements are 
translated into everyday terms-- into tubes available 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 
.,frcsh 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 would know the latest technique in radio tubes and 
what it means in radio set operation, insist on fresh DeForest 
Audions. And for your ,guidance - 

up-to-date tubes: Here's how you can identify fresh, 
1 mprored Tone Quality resulting from greater rigidity and 
therefore minimum rnicrophonic effects, together with sup-
pression of distortion arising from undesirable regenera-
tion. 

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 :: PASSAIC, N. J. 

RADIO TUBES 
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identical electrically except that Model 34 has 

a more sensitive loudspeaker, capable of finer 

reproduction. 

OUTSIDE INSIDE 
ANT. AN 

MODEL 
16 j11111114.- C+i 

L„ e 
L 

iR 
L13 

Cts 

5111ELDED 
LEAD 

 e PIN 
JACX5 

R 

cis 

 M-

o 1 

C17 

1 MEG 

1 

!R 

e 
I.' 

A F - A F-2 
0--

 'WAIN 

1.17 

INPUT 

CUTPuT 
TRANS R 

, LIB 

: 

RIG 

- eme 
TRANS R I3 R14 

ea Mims Gempeasaterm 
Suttee Oe Speaker 

PILOT uGHT 

MODEL 33 D.C. 

111111- + 90 

SPEAKER 

e 
r. 



OFFICIAI RADIO SERVICE MANUAL 118A 

— ree. 
main o».• 

••• 

SUCCESS 
lo dw SE VICE MAN 

As Good Tools Help to 
Make a Good Mechanic. 

Good Parts are Essential 
to Effieieilli Service Work 

FA VERY service 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 conden-
ser headquarters. Later came coils, dials, 
chokes, shields, couplings and the fa- Send 25e 
nions "HiQ" Custom-Built Receivers—all for HiQ-31 
leaders in their field. Manual. 

A Mint of 
Not by chance has Hammarlund leadership 

helpful 
been maintained—but by the power of bet. Information 
ter engineering, better manufacturing and 
better values. 

Will you give us the opportunity to assist you? 
We shall welcome it. 

HAMMARLUND MFG. CO. 

424-438 West 33rd Street 

New York. N. Y. 

It Ucet-Bgtbet 
à m marl u n 
PRODUCTS 

Po ECISION Ft  

 I 

MAIL 
COUPON 
for 
Data 
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Radio Service Data Sheet 

COLUMBIA SCREEN-GRID 8 RECEIVER 

This is a standard radio receiver mercnandised 
under a number of individual trade marks. For 
instance, M:extark Radio Stores. Inc., of ( hi• 
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, CO are blocking condensers with celluloid 
washers, . 025- in, thick, separating each pair of 
plates; C7, 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 eithe: 

a Yaxley 6,000-ohm or a Centralab 30.000 ohm 
potentiometer; R2, 110 ohms; It 3. Rs. R12, 
10.000 ohms each; R5, R8, 100.000 ohms; R6, 
R7, 65.000 ohms; 129. 1,000 ohms; RIO, 30,000 
ohms; RI1, 7,500 ohms; R13. 1(14, 30 ohms. 

R.F. chokes ('hl Ch2, and t-h3 consist of 
635 turns each of No. 38 S S.C. wire; CIA, 
400 turns of No. 38 silk enamel covered wire. 
ChS ( 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  t to the strip on which are mounted 
the R.F. coupling impedances and capacities: 
R5, R9, 1413, R4, RIO, R7, R6, R11, R12. Re. 
autos R3 is connected at the side of the re-
sistor strip, one lug being soldered to R9 and th. 
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 RI4 are located at the power pack. 

Between the tuning drum and the power trans. 
former is located a condenser bank, which com-
prises the following capacities: CII, brown-
white leads, 300- volt rating; C15, slate, and 
green- white, 200 v.; C16, red, 300 v.; C17, 
green, and green- white. 600 v.r 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 he 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 final circuit, shown in this Data 
Sheet, was responsible for greatly improved sta-
bilization of the R.F. circuits, at the upper end 
of the tuning 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 protsably eliminate this tendency. 
which may exist in a iew instances. Tne reason 
for this circuit oscillation is that th chlkes are 
designed to resonate at a wavelength ¡ ust above 
the upper end of the broadcast hand; 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 

emissicn. 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 spacing washer of each 
condenser; and tightening the holding screw to 
the fixed point that i necessary to bold the 

plates tightly in position. The tmlectivity 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 . 02°- or 030 in. It is important to remem-
ber that any increase or decrease in the ca. 
parity 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 
Of 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 salts, with the volume control 
set at maximum. and the power transformer's 
primary tap switch set at the position shown 
in solid lines in the schematic circuit: 

Tube in Tester 

Tube Out 

VI 2.45 180 
V2 2.45 180 
V3 2.45 180 
V4 2.45 106 
VS 2.45 162 
V6 235 230 
V7 2.35 230 220 212 — 3811 
The screen grils should carry 80 volts posi-

tive potential. 
Condensers C7 and (.9 are contained in one 

case. The identifying colors are: C7 lead, red; 
C7- C9 common lead, four cabled red leads; C9, 
blue. 

Condensers CIO and C19 are contained in one 
case. The identifying colors are: CIO lead, 
green; C10 •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; C12 C13 c•immon 
lead, yellow. C1.3- C14 common lead, red; C14, 
brown. 
To prevent sircuit 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. 

2.10 
2. 40 
2 40 
2.40 
2.40 
2 20 

174 
174 
174 
106 
68 

212 

"C” 
— 1.5 
— 1.5 
- - 1.5 
—14.5 
— 3.0 
-38.0 

1.5 
1 5 
1.5 

14 5 
10 

Ma. Ma. 
Nor- Grid 
mal Test 
45 67 
45 6.7 
45 6.7 
0 2 .. 
3.2 38 

20. 23. 
...• • .• •• • . 

nit 

WI it 11.C. 

This seven- ube modern receiver is manufactured for distribution by retailers, jobbers and mail order horses tinder their private brands. Observe the metal 

brackets grid:co:tied by dotted lines alongside Ch 1, Ch 2 and Ch 3; the connections of these vary in different receivers, ar explained in the tee. 

—  • xlinsms 



(WFICIA.L RADIO SERVICE MANUAL 
 NUOMEEMMEIMMIMMUMIMMIGUICIMII" 

136A 
uttnimumn: 

MODEL 8434 

727 
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The timber control is an essential part of the 
receiver. It contains three positions, each hav-
ing been given a name 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 
brilliant reproduction. It is especially useful 

in rooms that are acoustically rather " dead." 
lithe 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. 
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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 Practically Full Scale Open antenna transformer 
(Chassis) (about 45 volts) primary or faulty connec-

tions 

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 

Part Scale 

Part Scale 

Part Scale 

Part Scale 

Practically Full Scale 

Part Scale 

Faulty connection or open 
circuit 

Faulty connection or open 
resistor shorted Conderser. 

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. 

r_. 

El 

til
T 

:..
dll

lfl
iil

ill
lli

lul
tii

lfl
tlt

 

- .11 I II irtlt:   . I UM 1 ; MI111111;1:1; M 11111111111ME= ottati tilt.: itt..attlillinli=t 1  t 



miumumummEn.mumnumminimarminiumumunnumiunimmunimm..millinimmummilummummin",""rimurainizmiunimpanipmlimmumminimummilimmunimp.arirmulmmummtsimunnumnEumumumnim.mmuunirium:p2", " -"nu 

i
a
p
o
w
 
ur

e.
au

la
 
pn

a.
qa

 

F.1:4 

re: 

cozoon, 7OI &On 

40•A .3/0.4. 

eaeo.53814 

lue 20.3ele 

7/W Z/547   
o oi  

o 
Wee1.11 

CF.)' 4r 

0 % P.M 

>I 206% 
Zi731 

-Frinfinfn-\-> 
If I i r  

r  

ingir“oz: 

lb ml L056. 

Nit» 

100.000" 

aldriarva 01 WO  

_ 

liv 213:3 

L - 

M  cl 
. 1 fralfaRRYP 
- 

rj 

1 11 

il 

Fi 

'7? 

70 ti 
0 11 

nil 

o 
• 11 
• 11 
7o 11 

1 

1 

>ïr   loomnion 

t-4 

*--ps  
I0••,e1 

W •   ilefiéroen 

/ 

ItI4fe4 

0.17 .0.0•11 

7a0 Zi 7SZ 
ica t j  

17, 

4,611, 
0,-po 

o 

lbw 2134Z 

CLQ..0 0 r 

00-álYZ1v0 ' 
e 
• r•.% 

4 \ - 

Otriele2;t1t1 

• .r..\ 

W - 
=11111011111-- ; 

t0.000. 

—1PeeD inn Z0.4"=^ • reA,  nro 

+1 41 

,
 

l e_-
 eN 

t
NI

AN
O 

f
 



r-1 

1 I 

9
 L 
""
I
C
I
O
I
N
 

n.. .. . . 4.4. . 

3.."/C., Neu°, 

4,1 7:914:1 mot 

  ;e22-£9 co —1 
•ma 50444 

6/ MID 
, 1•141. 

Pi/ 00445 

ào, 10504 

 WASWANIWNNINN  

ree 6 ,  

reeeree-
5 w.f... Ps 

I 

6
c
 P
O
Z
 I
n F

L 

LOCAL- Mr 
SWITU4 

A 

-22 

• • 

Model 26 Circuit 

-1- - R—F-2 
I '35 L '35 • 

200TO 
250 omm5 

30.1, 

100,000 

C4,CS, ELECTROLYTIC 

-12-0 OR 
-014, 

!MCCANN 

0E7. .0005- . 02-MF 
'24 MF PEHTDOE 

t( 
8 

-01-00 12 

-12e 

Schematic circuit of the Croslry 
"Model 59." The field coil is be-
tween "G" and "B—;" the pentode's 
biasing resistor R2 is 300,000 ohms, 

R3 one megohm. 

Pere 

ALACO, rzu.ow 
•111.4.09/ ,WACIE19 

mF 
C4 

10 OHMS   

........................ 

Ii Cr4 

t=3 
/A 

PT 5W 

• 

110 V 
A.0 

 à     111111?""11111111;111111111111111111lluniatàiàsffillià  .  



OFFICIAL RADIO SERVICE MANUAL 138E 

MIMMErremne""re'rrr""""1711PRIEMIIMIIIIIIIIIRIMIIIRMW"urn 

ti 
El 

= 
El Radio Service Data Sheet 

•-: CROSLEY MODEL 120 SENIOR SUPERHETERODYNE 
(PLIODYNATRON) CHASSIS 

" Super-Sondo," "Super-Rondeau," and "Super-Administrator" 
Receivers 

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, C8, 

C9, CIO. 0.1-mf.; CH, .001-mf.; C12, C15, 
.02-mf.; C16, C20, C21 (optional), .00025-mf.; 
C17, CI9 (electrolytic), 9 mf.; C18 (electro-
lytic), 18 mf.; C3B, .001-mf. (fixed); C3C, 
50 to 300 mini. ( variable). 

Resistor R1 (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; R11, 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 volts; V6. V7, 
260 volts; V8 (each plate), 275 volts. Filament 
potentials, VI, 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-
sided; since tie volume control on the receiver 
operates in the R.F. portion of the circuit. 
Phonograph mott rboards 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-05H) 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 
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of I.F. amplifier tube V4. Connect the output 
leads of an accurate 175-kc, oscillator to the 
control-grid of V4 and the chassis. Adjust the 
two screws (C5A-0511) on either side of the 
rear S.F.) coil L5 (between the socket of V4 
and shelwer tubes), until the test,oscillator 
signal gees 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. 

ED e 
O ED 

0 @e 
I ube la3out, Crusicy Model 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 or three tubes in this po-
sition to obtain a satisfactory one. 
The volume-control resistor R1 performs the 

dual functions of increasing the control- grid 
bias of amplifiers V1 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 superheterodynes, 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 

OSC.(0111ATRON)'. 

*24 CSC 

CS 

a's 

Ce 

C45 

loud. connect a fixed condenser C21 to the posts 
marked "A" and "G," and loosely eouple 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, end adjust the trim-
ming condenser C3A (the control 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 lour wave-
lengths. Now proceed as described below, for 
test and possible re- adjustment at high wave-
lengths. 

Tune to a signal near 600 he. 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 bakelite 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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Schematic circuit of the Crosley Model 120 series "Senior Superheterodyne" (Pliodynatron) chassis. 
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This seven-tube circuit (and the pentode counts for two stages) gives the immediate impression of a large console set. It 
incorporates the latest tubes—variable-mu amplifiers, and a pentode output giving a margin of volume on all signals 
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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 sets for radio servi ing, meters for radio 
transmitting panels, and instruments for radio laboratories, and 

manufacturing plants. 

Illustrated above are three of Weston's recent contributions to better 

radio servicing. They are outstanding in design, speed of operation 

and reliability. 

Whatever your instrument require-
ments may be. Weston can serve you. 

MODEL 564— VOLT OHMMETER 
for voltage and resistance mea-
surements and continuity tests. The 
compact 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 birplone 
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 Tube Checker, 
Practically a portable radio testing 
laboratory. Checks all types A. C., 
D. C., Pentode and Rectifier tubes 
and 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 
than Model 565. Checks tubes 
under some conditions os exists 
when in their sockets. Checks oil 
type A.C., D.C. tubes and oil makes 
of Radio Receivers. 

e 

WESTON 
ELECTRICAL INSTRUMENT CORP. 

578 Frelinghuysen Avenue 4 4 • Newark, N. J. 
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Radio Service Data Sheet 

ERLA MODEL 224 A.C. SCREEN-GRID RECEIVER 
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, ( .7. C8, C12, 
C13, 0.25-mf.; C9. C10, .001-mf.; C11, C19. 
I. mf.; C14, 0.1-mf.; C16, C17, 2 mf.; C18. 
3 mf. 

Resistors RI, 1(6. It.7. 70.000 ohms; 1(2, 5,600 
ohms; R3, 1(12. 6.000 ohms; R4, 80 ohms; 
R5, R8, 100,000 ohms; 1(9, 1,000 ohms; RIO, 
R11. 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 volts; 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, W, 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 tules 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 also 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 to 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 power transformer will result. If 
une of the plates of the '80 should become 
quite red and its filament bright, whereas the 
other filament and plate are comparatively 
cool, the trouble is due to improper conneetion 
of the high- voltage winding to the plates of 
the '80 tube. Voltage tests will generally show 
a considerably higher reading un one plate than 
on the other. This is due to the connection 

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 either 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 troubles 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 hitting 
with a sharp tool or 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 end, there will be no control 
of volume on weak 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 of 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 switch, governed by the shaft 
of this control does not operate, when the control 
is turned toward the extreme left in the "off 
radio and on phono" position, no phonograph 
operation will be had. An examination of this 
switch will generally reveal either condition, and 
the method of its correction by re- adjustment. 
A 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 trouble. Low "II" voltages re-
sulting from a defective '80 will, of course, 
cause distortion. If the distortion is due to 
rattles in the speaker, this may be defined by 
substituting another speaker. Generally a 
speaker which rattles 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 had, 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 se.-ve 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 
•'<listance" position. Turn down the volume 
control until station can just be heard. With 
the No. 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. 
Follow this procedure with the remaining 
circuits. 

It is important that the proper polarity in 
connecting the pick-up leads to the chassis be 
observed. One jack is marked " R," meaning 
red or grid side of cord; 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. 

Schimatic circuit of the Earl "Model 224 A.C." screen-grid receiver. Note that tie field coil of the reproducer is in series with the "B-" 
of the power tack; and the phonograph Pick-up connects to the input of the first audio tube, VS. A novel "local-distance" switch, Stol, is 

of the design. 
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nnOtinC lng 
the NEW IYOZ 

Official RADIO Service Manual 
WITH FREE 

Supplements 
mailed to Manual Owners every 60 days 

THE 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. Nason, 
Managing Editor 

Clyde Fitch, 
Managing Editor 

;.00  
•-.60' A COPY 

Over 1000 Pages 

Size 9" x 12" 

Flex ible 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. 

The Contents of the 1932 Manual 

A step- by• step analysit of • typical radio 
'welter, whirls ha. ail the features and all 
Dutiable eorobinations of modern radio prolice: 
all thià has been included in • single design 
far the Mato...Don of the service teehnirlan. 
Thls chapter rosot•los • great umny how. fully 
  by many diagrams to make every 

point plain. It Is the moat valuable rontrIbu-
Ion to the radio tonic, held that bat hren 
made, and nothing like it hat ever appeared 
in print. 

A complete Manual on the operation of all 
type< of vacuum tubes, whether no,, standard 
or ohmlete. Xvi quotion that you could possible 
orb in connect ton . 1th the operatiOD or 11.8ge 

of varuum tube, ho been omitted. A dismission 
or the operating voltages for %WO)n, types of 
tube, end abat (ow, sthen they are under. or 
oler- loaded. I. omen. Completely Illustrated 
.1lb chart. and diagrams. 

Complete servire data entering ail modern 
radin voids ert which the technlelen is likely to 
encounter in ht' work. together with xperlalleed 
tervlee note, entering the pin-olio', lei of the 
lolly bloat orris,. A 'en-lai chapter to' de-
toted to • Inic of the older receivers kick mere 
nod ineltailed In the tint Manual. 

Pmetirally sil data of an exclusive remelt on 
the operation of the new Pentode and Variable 
Mu tube, a. used in the lined rereivers. 
O Ith complete information and their character-
id le.. 

A enrnp1ete dim...Inn of the superhetenxiene 
and it. Inherent peculiarities with detailed 
Ind ruction on the alignment of the owl Rater 
and intermediate. t requency rirrulto Complete 
trouble hunting Information on the superheter-
°dynes. leasing no Important detail untouelsod. 
Aids a special chose, on tool, tiled on super-
heterodyne circuits. 

A Manual on the full operation of the Tanya 
set toteeu and anal, zers no« on the market. 
Dew on the onn.trintion vif ten seeable testing 
equipment: tube soltnieter, output meters. rio 
el.Litori. aligning tool., etc 

A 'pedal large <ert ion I. de. wed to IlIdget 
r ret.o I,. This chapter contains the difficult 
toroidal,. that are suet with in these type re-

Additional Features— 

rovero—how to moire thon MOW{ economically 
—tirne•mving short- ruts—where to look first for 
trouble: and. of rourse. • tub- section des oted 
to the eireult diagrams of the most important 
midget lets on the market. 

Poetic-ally all of the whematir dlegrams and 
hook-ups are now augmented Ivy full color rod• 
Ingo, and hy the ',equation of the complete 
circuit and coding arrangements of the M-
ills idual parts. an-ording to RM.\ merit Ira-
Don, This innovation atore is of tremendous 
importenee to the Semi, Ilan, and will toe 
the Mt( of the book many times over. 

Complete Rewire Manual on the commercial al, 
craft equipment now being supplied for Wie on 
rommereial lOrWini, in order that the terh-
nirlan may be put In a position of inereasing 
hi, Income by the stroking of rffrirerr on 
planes patting through the local airport. 

All available new data on the commercial 
.hort • w•ve rerels elf and ',inverters. Including 
honk • tips. diagrams. and 'retiring data on such 
receivers and «inverters. Many 1932 reretvers 
are now equipped with shortwave tuner, or 
  and It it Important to the Service 
Man and teehnirian to know thls phew of the 
art, al It Is Inc ..... ng year by year. The 
problems of connecting exterior potholer, and 
• deseription of them. Including hook-ups of 
such converters. Is included in 1h ta chapter. 

A romplete and exhaustive chapter feeturIng cir-
cuits •nd service dato on the more Important 
ptblIe-aitdreta systems. and on talk log motion. 
Pleture equipment. This It • phoe of radio 
tibias the Serviee Ilan often overlook.: and 
let It is an Important sourer of his income 
b loge amount of material shion here I. 
entirely new. 

A complete wet Ion giving dome< of tellies of 
olet• on tartish, phasea of radio servicing. The 
material slow", in this chapter là ail "meat." 
and is ot n practical nature: thl. information 
alone. Is worth the entire price of the book. 

Complete tablea of standardized rotor boding, 
for roistors. Them tattles are mo« important. 
and will he referred to dully hy tkouisnvtt and 
thotRando of motto Merrier Men all ov er the 

Sutri ,i.Inon, Ur the Nrw bladua I . 111 he I...I ed eterY fie 
VIIEE OF I'll ARCM. 

tiut,tini, and An.. cr Service to ewer owner of 
the Manual. 

Mani, page. for ',cording mites. diagono lir skotrhei 
are Included.v,vv,i are tren•ferablo to ant part of the boob. 

The No< Memo! . 111 contain line t low a< many page. 
and to 1te a. man> dioram. alio cirrulta o the first 
Manual 

THERE WILL DE NO CI'I' PRICE ON THE 1932 
MANI ' AL .tNVIVIIEltE 

NEW MATERIAL 
THROUGHOUT 

NO REPRINTS 

ALL ORIGINAL 

MATERIAL 

NOTE! 

Last year the Supplements mere 
motel to subscribers on • regulm 
àuliarelpt Ion hot< at the rate of 
13.50. This rout Imo In addition to 
the prim of 53.50 for the blanual. 
WITH THE 1932 OFFICIAL RADIO 
SERVICE blANCAL YOU WILL 
RECEIVE THE SUPPLEMENTS 
EVERY .0 DAYS WITHOUT ANY 
.11/1tITION AL CHA RC: E This Is 
the mot sensal on. I offer riot, by 
any publisher at any tine. 

GEFZNSBACK PUBLICATIONS, Inc. 

96 PARK PLACE NEW YORK, N. Y. 

I 
L 

. alote•ai 



I tie 

z o z 4-GANG CONDENSER A-6583 

I 

—1 ( ' 

r- - \ 

OC, 

ANT R FCOIL 
A-6586 

300 11-

- '24 _ 

4 

211.9R.F COIL 
A-6560 

6274-0 

- — 

'24 

3gPR.F.00IL 
A-6560 

I-1I fl-

PICK-UP 
PHONO 

= 27 9  
r-- -- - 1 R.F.CHOKE '27 

1 • - 

A-614.0 
I--( 

-r   o . o 
8 
d 

1 
I 

+-

DEI COIL 
A-6580 

è.11 

e 
o 
o 
o 
o 

.1 MF I.2SMFJ25M 

_ 606E70 

r. I 25 MF i5;;;11171i11F 

LT  T I _I 
6066-0 

TANDEMVOLUN1E 
CONTROL 6482 0 
e •   

10,000.a. 

- MODEL 2.71 — 
RECE ‘VER— 

NOTE - 1- DOTTED LINES DENOTE st-HELPING. 
2 - ALL NUMBERS SHOWN RELATIVE 

PARTS ARE OUR PAKT 
3 - NUMBERS SHOWN WITH PREFIX ' A: 

ARE COMPLETE ASSEMBLIES. 

5600 A-
NvVlearVs. 
6128-0 

o o 
o 

Acijopeet4 lRPVAr-a2845' ITÍS'------1/11 
'45 Î , SieeeFtwl , -levo‘CIE 

I  i 1 oat, 
I I 1 

1 I 

,r—c)-s—pE- Ziy..°Eg i 1! 
, SocKET i 
-0-- -I o-- I 
o  

✓ 05 I 
— — - 

I 

\ r: - NI 
9 

10,000.n_ 6569 -0 

I ISMF. leMF, 
."..à. 

1552.r 

PowER. TRANSFORMER. 
A- G521 

4.99.10g, 

 '‘tillitatt' I" .. tà lit  ià'al:111'11'11111444  

a. 

L ,} RECEPTACLE FOR. 
ELE(TRIc CLOCK 

ON- OFF Su) ITCH 64 8e -0 

àià ...44 4 1.43.41.1.1 Lt.:" .  à . 



OFFICIAL RADIO SERVICE MANUA.L 154A 

11,1 

=am. eal 

RAJ> ANDREA, INC. 

NEUTRODONS OR 
\me...NEUTRALIZING CAPACITIES-.. 

II\ I 

ROTOR 
PLATES \ Ç IP:LATÉS 

\4  

ANTENNA TIMING UNIT FIRST RA FREQUENCY 
UNIT OR ninaoroRmcR , OR NEureFoRmER 

1E. RADIO 
FREQUENCY TUBE 

,SHIELD 

ROTOR 
PLATES 

SECOND RADIO FREQUENCY 
UNIT ORNEUTROFORMER 

00025 ,4d 
GRID CONDE NMR 

rr RADIO 
cateezY TUBE 

FIRST AUDIO FREQUENCY 
AMPLIFYING TRANSFORMER 

2 MEGO//M 
GRID LEAK 

tortcTeR 
TUSE 

G 

SECOND AUD1O-FRE 
AMPLIFYING TRANS'M 

eG 

0 • 

DETECTOR/  
RKE0t,TAT 

L 
R-.CO`A'7" 

TO 25 ned OR LARGER 2,11  
IXED BY PASS CONDENSER 

o  

" FADA" 
SCHEMATIC WIRING DIAGRAM 

OF FIVE TUBE 
NEUTRODYNE CIRCUIT RECEIVER 

Avrtaam rows van. 
O rremeerverpee 

/llama f.+100 
argsserry 

0 

.117irre 

• • • • 
ANT GND RP•iP DEI - + A 

BAT. 

FADA - 160 
NEUTRODYNE 

NEUTROG#WS 

ri 
R 

NMI 

gear 
Impres 

PPIQuercr 
POW" 

St:MOO 
rewerr 

•RwPt#fiER WOWS 
POWER eiteSERE; 

PHONES 

ofr 

o 

FILAMENT 
SWITCH 

A. tur. 
- - + 

o 

WORN 

ROYOR 
ptaiTS 

sEGO*O RAPO -EREQUi 
(rhea! rreerroroppicir 

ofjicloR 
RN( 95T.2• 

+- flumgeffr Swing 

setae awe- fftEPIKACY 
APAPIIPY,Wf MANSAPRAIEVE 

o 
Cv?Por 

»AST AMNP4111111MINCY 
4401tellile 11.4.Mieleptel 

MOM 
.0 0 me »06 



This 'circuit makes use of a two element 
detector working out of an untuned coup-
ling transformer in the third screen 
grid amplifier stage. 

2:4 3991 
.7e, 40J 

3/ile Pr fe/ (/0 
/022 

2 /445 ,Y5 
00 3 /*ire) 

eee.41 442.4414-
..1110/Cif 

,0 e.052 e03 

eecalot.t.e., 
.-Year.• 
- _ 

.yeree midi ...  
 • rtouin-o-c••00, ¡ lull' 

-II f ..-• , 
,.;;..v ....›.  01.40, ltAi ;Jr- . O 4(...:: ......, j I 

I VP, 3wr/rrr , 7-- ....„..-- 
1 ILAS4-0 (.40.0 

SwOrcii 

tit 41 
(320 ie/Irr 

eirrer 
14 Ode' 
1104, 

(e.t.a/ »20 
eemie444e• 
re ..24Ce.5 

it-112h- dilOr14- / e/f0 - 200 r 

 11-:- DROWN- iffF0 - 200 b• 

H- 1ED ,mfg — 400 r 

127.7J Ns 

/332 X 
70444 

0.4 -017 i• 

•j/gerf.4 

440X-00,y 4d. 

J 
e S10 or • '1:4 

X /III /Is 
64440 /'D 
Ndial 

PliOl LOVI7 
M*1124 t3-0. 

141.5-rm 

KA-GO CHASSIS 

Fada Models 42-44-46-41-47 
(Phonograph Circuit Applies only to model 47) 

AC 60 Cycles 

/022 x 

.t-ei 
004, iff0 
Ate A? ree 

zi 5 000 - 

r•--tr *:>4/-' r leon-s 6,04r 201/-1:egirj dib 2: Mr/ liter A err 

Xd elf0 lei 
I 1-- 

L-_P_-_____IF____7?_____ __ __ .1 
,f„,,,,,,„ .,. . i .:„ , I 'a 

o i t •.. , 
x Jo e* 0e ze 

WEI 

rite t  
1Wel 

0/404 Ml 
0/ ere, 

 it  

4 e 
C 5,77.• te€27 

L'oh, 2eLf re 
(A., 2 Ff / .., 
et 400 'hoe 400 4deil 

je 
434 

murt A..9.1 204 = 

he • • r dri i 0.112 // *war 

1 tie Li LT?. Uk 

102 lee-Mil LW*/ 

'D
NI
 '
I
M
I
G
N
V
'
G
'
Y
 

1:1 



OFFICIAL RADIO SERVICE MANUAL 166A 

. 211L9 i 111.111E.E! "41 1E.E "IT.!! -I! E " " " 1" " " " " "1111, I.! !MIMI!" '''  " " " r e Ire " " r "" 711" "" " " " !I II :I! 1.11 !! LI  n E1.2 E " vq1-".1:1111131ll111111! 11 ! I 1 11  " ' "  • 

226 

FREED El5EMANN RADIO CORP. 
MODEL NR-80 P.C. 

II ALPHCI P4G N E.S 

226 

Lime 
seintre 

`81 

C=. 

OC=> 

C=. 

0=1. 

480 

COO, 

1.130, 

10. 

-L 

•  

VOLUME 
CONTROL 

221 

IC=3, 
C=. 

22c, 

LOUD 
SPEAKER 

MODEL P.1 R.- 5 

NIEUT RA utopia CeN 0 

F ----11-1 

de àe 

7— cz. p=. 
Ig=i 1,= , 

201-O 701-0 

PHONE 
JACK 

PET. 

puotie 
.1 A c.K 

EiJI e 
F 

57A6E 

LOUD 
SPEAKER 

- c 

+ 45 

+ 90 

 .. .   ...„. .  

E 



11FMS!!!Itftm•M-171.11t!,!MI Prill2111"'"""r'- ' 1""t""1""1"""MEI:21221111!III1iiiiMMIII!!""1"""ITIMWIll'Ini""IIMIIIIMMIIIIMEMMIIIIIMMIIIMUM11111111"""PIIIIMIIIIIHMIIIIIIIIIIIIIIIIIMMIillill!r"""milllimin""""1111M111111111111111:1:1111111111111111E1iIIMIM.-rra 

0000 0000 

4  

(OW 1501r 

 11  

O.; 

eft  
000e6--0-é 

 11. 
IL  

00* q0 

000 

000000 

r•J 

11, 

 dam) 
 our 

„ 
To Loup SeCit • OUT Pen' 

Tewpis co otmiot. 

o 
o 
rn 

To Wed Speaker 

1 
o 
o 
rn 



OFFICEAL RADIO SERVICE MANUAL 176A 

::".11111111':11:...• • 111:"...7.7—.^!'"fl"5" 1/11 filn e=1:771111MIMMMEMIMPU Tranetelb. erMilnine=n: 

IM
Ml

ii
IM

II
II

MM
il

l1
11

1H
II

II
IR

li
1U

11
11

11
11

1:
1M

11
11

11
11

11
li

ll
UM

II
MM

=M
II

MI
II

II
IM

MI
UM

II
II

II
II

II
MI

II
IM

I1
11

11
11

11
11

11
:5

11
11

11
!M

IM
II

IM
Mf

fi
ti

ll
II

MM
Il

ll
II

IM
II

II
I:

TU
!U

ll
il

l1
11

11
11

11
1M

II
MI

UM
11

11
11

! 

\ -/Ant. 
0-360 
mmf. 

Volume 
Control 

0.25 mid 

uI 
mtd 

"•é  

 it 11 
  Ics 

Gnd 

Ant 

Gnd. 

CHARLES FRESHMAN, INC. 

MODEL " 

Radio 0-n.,3,6? 
222 Transformer T .- • 

ro 

V. Rg 

GrnR   

0.002 Audio 
4 227 mfd.`, Transformer 

Equiphise 

226 
400 
ems 

Green 

280 

226 
Audio 

Transformer 171-A 

Black 

2 rek 1(0-125 V. 60— 
Supply 

110 V Yellow 

Switch 

MODEL 2N-]2 

Equaphase Radio 0•335 Equaphasi 3 mtg. 
0-335 Stabilizer Trans. mitild Stabilizer. Ohm • 
mina 226 ,- 226 

400. J77 ohms ' o 

150 ohms 
150 
ohms 

ms 
, 

150 
ohms 

o 
E 

120 V 

Fuse.5 amps 

0.002 Orange Audio Jack(Dynamic Orange Tip Jacks 
mfd. Trans Red Speaker) 's •, Output (Magnetic, 

227 226 Change 25orrP  Trans Speaker); 

Blue 
Green 

Green. 

RECEIVER CHASSIS 

CONNECTMIG CABLE 

POWER SUPPLY 

Gnd 

1 mid 4000v. r - 
4 mfd. 2500V. 
1 mid. 1000V. 
1 mid. 1000 V. 
.25 mid 500 V. 
.25 Mid 500 y   

2 mrd 1000 V. 

1800 ohms wadi 
Black 

Red 

Jack Dynamic 
Speaker Field Taps 

18100io, Okma 

50,000- ohms 
0.25 mfd. 
1500V. 

..Red 

o 

0.25 rnfd. 
1500 V 

Blue 

Dial 
Lamp 

Blue 

Switch 

'- Red-Green Black- Ref 

IM
il
lI
II
II
II
II
MI
IM
II
II
II
II
II
II
IM
IU
MI
II
II
I 

il
li
tt
il
ii
iI
II
II
M:
11
11
11
11
1i
1 



 "t'1111111111MUMIIIMIIIIMIMMMIIMMEIMM!!!!!!!!!!!!!!!MOMMIIIHMEMUMUMMMMIHMIMMUMMINIMMIIIIIMMIIIMMUUMMUIMUMUMMIIIM111111MMMMIMIMM!!!!!1:11111111MIIIII1111011=111111!!!!!MM!!!!!!!IIIIMIMIM111". i!""""""Ini IF":11" ""'"111" 11"! 

ie 0) 

9
N
 I
) 
N
 Y
1
'
1
1
.
3
1
1
0
 

col 

CO 

O0 

o 

tr, 

o 

 ?olotor 

• WNW.  

o 

 1001-0:11 
 rni9 

 00000F 

›. 1,41A 

e,› 

8000-n 20001' 
ArVAAAMA.AnAnnAnirnAnn 

20 000 20 000 
.4 12 

Ji 

+— 
g--000000Q1  

 istruq L.3 
3.3 

migninbahanduintiminumiuninatiumuusinninumuminnamenunguannounanummuuumummuntinumnammiummuuumuumamilinumummuunemumuumiummumummuniummunnumumummuninuinuminuninimimumememmummminmunierli 



OFFICIAL RADIO SERVICF WC:UAL 188tt 

i:1 

o  

Radio Service Data Sheet 

GREBE SUPER-SYNCHROPHASE A.0 RECEIVER MODEL SK-4 

This A.C. screen-grid receiver, a product of 
A. H. Grebe and Co., Richmond Hill, N. Y., 
incorporates a band-selector input to the f.rst 
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 il) for phono-
graph pickup connection. 

It is important ilia: the correct lire Laliast 
be used at R21, in accordance with the following 
line-voltage ranges and ballast model numbers: 
95-110 V., No. 6310; 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 R13 and local-distance switch 
SW1; remove the five screws holding the panel 
escutcbeon; loosen lock-nut holding 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: RI, R2, R6, R8, R10, 20,000 
ohms; 013, R7, R11, 1,000 ohms; R4. R14, 7 
ohms; R5, 152 ohms; R9, R22, 3/4 -meg.; R12, 
1/10-meg.; R13, 2,800 ohms; R15, 677 ohms; 
R16, 2,200 ohms; R17, 62 ohms; R18, 7,000 
ohms; R19, 10,000 ohms; R20, 1,500 ohms; 
dynamic reproducer field coil, 650 ohms. 
The condensers in this receiver have the fol-

lowing capacities: CI, 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 mf., 
C22, 1.5 mf.; C23, 1.5 mf., C24, 2 mf. 
Coupling coil L6 has 6 turns of bare No. 26 

wire wound on a tube about Iq in. in diam-
eter, the turns being spaced about -- in. 
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 be sufficiently 
good; or even an accumulation of dirt under 
the contact brakes on the condenser rotor shaft 
may cause circuit oscillation (usually between 
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550 and 700 kc.). Merely clean the contact 
surfaces-do not use oil. 

Compensating condensers of ab-,ut 30 mrof. 
capacity shunt each of the tuning condensers 
although they are not shown in the diagram. 
The leads from these units to the coils rrixs1 

be correctly placed with regard to the chassis 
and each other, in order to prevent circuit 
oscillation. 

Circuit oscillation not remedied by any of 
these corrective measures may respond to ad-
justment of the three adjustable "gain screws" 
protruding through the base of the R.F. chassis; 
these screws control C8, C9 and CIO. This 
adjustment will not be necessary except in 
rare instances. At the factory the correct set-
ting is obtained by turning down the screws 
tightly and then backing 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 g of a turn. ( More than g-turn will 
change the resonance of the tuned circuits and 
necessitate re-calibration of the kilocycle scale. 
The over-all sensitivity of the receiver is also 
reducel by turning out the gain screws-which 
are most effective for correcting circuit oscil-
lation in the frequency range from 1200 to 
1500 kc.) 
Checking the alignment of the gang condenser 

is accomplished by watching for maximum read-
ing on an 0-5 or 0-10 ma. milliammeter (or, 
an 0-15, or less, voltmeter connected as a milli-
ammeter) in the plate circuit of detector V4, 
when an audio-modulated R.F. oscillator cali-
brated at 1400, 800, and 550 kc. (used in this 
order) is the circuit driver. The circuits of 
LI, L2, L3, L4, 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 
milliarnmeter ( increased reading denotes circuit 
out of resonance; and reducing the inductance 
of the coil, through use of the shorted ring, has 
brought the circuit into resoriance with the 
oscillator). 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; hence it is necessary to 
use the equivalent plan of carefully bending 
outward, slightly, the end plate of condenser 
C5, and noting the meter reading (which should 
remain fixed or decrease). 

This procedure completes the check on the 
high- frequency side of resonance; now we will 
check the low side. Using an insulated rod, 
gently press inward the end plates of Cl, C2, 
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C3, C4 and C5. This increase of capacity 

should result in the meter's indnating no change, 
or else a little reduction in the scale reading; 
an increase indicates lack cf resonance or, tht 
low side of the oscillator frequency. The an-
tenna condenser C7, is not in a sharp-tuning 
circuit and will not require balancing; inci-
dentally. this conder set-. 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: Cl, 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 3/4 ,-meg. 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 g-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 to 1 
meg., with brown ends. 
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GROUND SYMBOL., 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; 
L6 —Oscillator coil plate winding; 

CKI—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—Hammarlund 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; 

C2—.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. Simeon° 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—Same as Cl, but tuning condenser 
for oscillator; 

C8-1-mf. Tobe fixed condenser; 
C9-500 mmf. Sangamo fixed conden-

ser, three required unless second 
detector is '12A ( see C10) ; 

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-

c id harge gr: 
R5—o0,000- or 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 
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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, 

2j2.S-221..\__ 2 

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 steles 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 

1%" and winding space of two inches wide. This type choke is for a load of 
6 amperes or less. 

FIGURE No. 4 Shows method of connecting two 1. to 4. MFD condensers in 

series across the A C line. In serles 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 Wm ease should 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 •pproiimately 

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 

MAJESTIC "MODELS 50," "51" AND "52" 

SUPERHETERODYNE RECEIVER 

The "Model 50" 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: (Cl, C2, C3, ganged variable 
condensers); (C5, C6, C8, C9, C10, C11, C12, 
('13, are built into the receiver assembly as 
circuit alig g  ); C4, C7, C17, C18, .001-
mf.; C'14, 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; 113, 12,500; R4, 500; 
RS, 35,000; 116, 25,000; 117. 800; R8, 60; R9, 
2,680; RIO, 4,170; 1111, 4,030; 1112, 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, R12. 
Lack of plate voltage on the second detector 

may be reported in some instances; probably 
due to- an open resistor ( 116). 

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; 4, 225 volts; 
VS, 90 volts; V6. V7, 250 % ohs; 8, 35$ 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 alx.ut 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-.:4;" 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' 
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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 
VO', and the grid circuit of V4 for maximum 
deflection of a milliammeter or thermogalvano-
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 
abotit midway down the right-hand side; from 
left to right (facing the receiver from the 
rear) their order is: C10, CII, 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 Cl, 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. liase assembly, and 
just to the right of the power transformer; C8, 
the first antenna alignment condenser, is acces-
sible from the back 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 C5, C8, C9. Next, tune in a 
o00-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-
iug dial to exactly 1,500 kc. and tune in, by 
means of the oscillator aligning condenser CS, 
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 19. 
If this readjustment results in nothing more 
than slight improvement, the adjustment of 16 

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 ( 1112) 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 minimam. For this reason, a replacement 
condenser of exactly die 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 c POWER TUDeS 
L2 ÇIDET C10CI CII WLF C11 1.4 CU TI TYPE 45 

& RIZ ARE GANGED) 

Re 

RIO 
Clit 

ftiz (ex.) mt. 
Ruh 

Thc Majestic "Model 50" chassis is the most compact of the A.C.-operated superheterodyne: vet 
has a single stage ( screen-grid) of intermediate-frequency amplification, working at 175 kc. The 

being ganged with that of the oscillator. 

SW 
PT 

110V.ILC 

produied, being adaptable to tutu a midget cabinet. It 
tuning is single-dial; the R.F. stage's tuning condenser 

Ii 
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SatatataCsr..... 

Radio Service Data Sheet 

HOWARD "MODEL SG-A" SCREEN-GRID RECEIVER 
This radio set is a product of IlowSrd Radio 

Co., South listen, Mich. A novelty in its 
design is the t) pe of the tuning scale. which 
is a white strip, graduated in kilocycles, ar-
ranged tu slide from side to suie. 

Following are the parts salues used in this 
receiver: Tuning condensers C, . 00030.mf.; CI, 
25-mf.; C2, C3, C5, 0.9-inf. ( in individual 

shield cans); C4, 0.5-mf.; CO, C7, .001-mf.; 
C8, C9, CIO, each 8 mi. ( Mershon electrolytic 
triple unit). 

Volume in this receiver is controlled by the 
tandem unit 121-R2. The resistance of 11 is 
2'3,000 ohms; 112, of the "tapered" type, has a 
resistance of 10.000 ohms maximum ( two-thirds 
turned. about 2,500 ohms; and one-third reading, 
atout 10 to 23 ohms); R3, 300 k-i. 126, 
10 ohms; R5, 15,000 ohms; R7, 900 .. hnis; 148, 
Loon ohms; 149, 2.300 ohms. The resroducer's 
field coil has a resistance of 2,400 ohm,: and 
('h, 2 is a 21"J 'hm unit rated at 20 henries. 
The primary uf 1.1 has a resistance of 9.5 

ohms; while the piimaries of 1.2, 1.3. 1.4 hase 
a considerably higher resistance-245 ohms. The 
resistance of the primary of the input trans. 
former T1 is 1,200 ohms: of the secondar), 
total. 10.000 cbms. The primary of 1.2 has a 
resistance of 400 ohms. 

Operating current supply values for this set 
follow ( tube out of socket): Filament potentials, 
\ 1, \' 2, V.1. 2.45 volts; 34, 2.47 volts: V5. 
Vt.. 2.33 volts; 3.7. 5.60 % ohs. Plate poten-
tials. 31, 32, 3 t, 171 volts, V4, lo7 volts; 
3 5, 3.6, 272 volts 
With the tube tinilyr test placed in a standa ,.1 

asialszer the follow Mg readings may !,e 
rained: Filament soltages, 3 1, 32, V3, 2.3 
volts; V4, 2.35 volts; 35, 3.6. 2.114 volts: 37 
4.36 volts Plate potentials, 3 1, 3.2, 1, 164 
%ohs; 3 4, 152 volts; 3.5. Vo, 254 volts. Grid 
bias potentials, VI, 32, 33, 2.88 suits; 34, 
14.7 volts; V5, 36. 48 volts. Cathode poten-
tials. 3 1, 3.2, \•.1, 3.12 volts; 34, 12.4 volts. 
Normal plate current readings, 3.1, 32, V3, 
3.6 milliamperes; \ 4, 1.1 nia.; V5. V6, 26 ma.; 
V7, 60 ma. Screen- grid potentials, VI, V2, 
V.1, 68 volts. 

hese values were obtained with a line po-
tential of 110 volts, and the power transformer 
PT set mi 110- volt tap, volume control full 
ou and tuning Control turned co lowest fre-
quency. 

If a bridge is available fur measuring the 
mutual conductance uf the tubes to be used in 
the set, note that a value of 1050 mmhos, is 
avelage. 750 mmhos. is low, ami 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 oscil-
lation, and those reading lower may result in 
poor volume. 

In instances where the set has been allowed 

to stand idle for some time, it may be found 
that there is a very noticeable hum in the 
reproduction; this is an indication that the 
electrolytic condensers are in need of re forming. 
This is simply done l'y leaving the set turned 
on for about fifteen minutes. with ail tubes 
except rectifier V7 rermased from their sockets. 
(This puts about 400 volts across the filter 
electrolytic condensers.) lloweser, 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 may act in this way, when 
first turned on, lies in the fact that the leakage 
current through the electrolytic condensers has. 
increased appreciably, t!;us lowering the voltage 

.000294MT. OX' 99 

Tja 
ENAM 

P/4 IN IN 
I DIAMETER 

RF 
I CHOKE 
I85 Inki 

145 ezy 
_ 

lit thit mrdulated escillator, the vari-
able grid leak ecu;i.,.r ri.c (1.110 Hail% 

l'eltmeter I .1/ May t c i ter natty for 
initial sett n0r . the Intia.t.s being intulated 
fiorn the shit- id. ¿re Mirnryr of coil turns 

vary zeith the tuning capacity erupt ,y,-‘21; 
thc oscillator may be calibrated agatiist 
broadcast stations, if desired. The amount 
of testing signal coupled tide, the set under 
inspection is determined by tile 125-ohm 

variable resistor. 

on the tubes. l'hecking the voltages is a con-
venient way of finding out when the condensers 
again are fully formed. This forming opera' 
lion * ill not be necessary if the set is in oper-
ation at least one hour each day. 

Each make oi radio set has its own particular 
design, which responds best to certain types of 
service pioeedure; and therefore the method of 
re-ganging the condensers in this receiver ( called 
by the manuiacturer " re-gaining the see') will 
be describe- I. 

In no case, when re- gaining the set, should 
the Compei.sator condensers be adjusted with 

.7. me. E _ 4  — 
'2 L2 I '24 L3 I '24 L4 

ec, 

R 

CHASSIS 

CH-

C6 C7: 

C4 

GREV, 'as 
Ti 

the set cover ri moved. Before attempting to 
improve the gain uf the receiver, it is necessary 
to see that, when the tuning 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 tuft-
ing range. Should this 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 serrilled plates on the condenser rotors 
until meter M shows maximum deflection. 
An oscillator uf somewhat unusual circuit 

design is recommended as particularly con-
ventent for re-gaining this set; its circuit con-
nections are reproduced here. To complete the 
CollritCCI0115 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." and "Grid." of the set to the posts pro-
vided on the shielded R.F. service oscillator, 
adjust the oscillator for a frequencs of 1400 
kc., and adjust the 30-ohm filament rheostat 
until the voltmeter V NI 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 ; as,-
vided in the chassis coser and adjust the com-
pensator on the variable co.slenser tuning the 
input circuit of V1, until mAXIMUrn deflection 
of the A.C. voltmeter is obtained. Then follow 
to the next stage, adjusting the rheostat for a 
1.yolt 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 a., in 
accord with the diagram of the receiver. Othes-
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 lie placed at least three inches from the 
room wall. 

To check the line terminal plug connections 
for best operation, follow this proce hare: tune 
in a distant statios., 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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LIST OF PARTS 

Part Numbers 

1310 
1827 
1801 
1826 
1744 
1802 
1803 
1912 
1937 
1747 
1827 
1938 
1935 
1825 
1832 
1932 
1748 
1934 
1940 
1812 
1700 
1312 
1936 

40WARD RADIO CO. 

:II I 

Description 

Gang tuning 
Resistor 
Condenser 
Condenser 
Condenser 
Condenser 
Condenser 
Resistor 
Potentiometer 
Resistor 
Resistor 
Variable Resistor 
Audio Transformer 
Condenser 
Fuse 
Power Transformer 
Electrolytic-condenses 
Choke 
Resistor 
Condenser 
Resistor (Center tap) 
Speaker 
Output Transformer 

.34 

t 301 

MODEL SG -E3 
" M I DGET " 

re>   Coo• ..1M.07. •••• 

condenser 
(Used 

Sub-Assembly 
Numbers 

1242 
1243 
1206 
1244 
1245 

Remarks 

only on sets numbering 150,000 to 151,000) 
.001 mid. ( fixed) 
.005 mid. ( fixed) 
.004 mfd. (fixed) 
.5 mid. (fixed) 

1.0 mfd. ( fixed) 
300 Ohm, 1/2  Watt 

10,000 Ohm, (tapered) 
50.000 Ohm, 1/2  Watt 
30.000 Ohm, 1/2  Watt 
2.5 megohms (tapered) 
Ratio 3:1 
1/4  mid, and 1/2  mid. 
2 amp. 

8 mid. ea. unit 
10 henry 
Voltage divider 7400 ohms. 
1/2  mid. ( fixed) 
10 ohms. 
2400 ohm. Field 

Description 

Antenna compensating. cond. 
Antenna coil 
Radio frequency transformers 
Broad band transformer 
Radio frequency choke coil 
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CARBON RESISTORS 

_ 

CODE-Fig. 1 STOCK NO. RESISTANCE COLOR» 
_ i 

R2 90953 350 ohms Orange-green-brown 

R3 90954 250,000 ohms Red-green-yellow 

R4 

R6 

R7 

R8 

R9 

90910 Vs CO % megohm Pink 

90931 

90931 

90905 

90958 

70,000 ohms 

8,660 ohms 

15,000 ohms 

White 

Black and red 

Brown-green-orange 

1,800 ohms Brown-gray-red 

RIO 90959 20,000 ohms Red-black-orange 

P.11 90934 4,000 ohms Yellow-black-red 

R12 90932 70,000 ohms White .14 

R14 90959 20,000 ohms Red-black-orange 

R15 90937 12,300 ohms Brown-red-orange 

Isere 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 Noted M 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 
00 V. 

Fil. 1.75 
224 Plate 130 
R. F. Screen 68 

Cathode* 2.0  

Fil. I i 1.77 
224 Plate 35 

Detector Scree:: l 37.5 
Cathode* 2.55 

227 Fil. 1 1.79 
Plate 95 

1st A. F. Cathode 5.7  

Fil. 1.8 I 
245 Plate 180 

2:ad A. F. Grid -35 

Fil. 3.66 
230 Plate I 
Rect. Current 54 ma 

  -  

LINE VOLTAGE 

HAI V. 110 V. 

1.95 2.17 
150 169 
78 86 
2.43 2.83 

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 

1  6.7 7.5 8.4 9.3 
2.0 i 2.23 2.35 
210 233 255 
-42.3 -49 -55 

4.1 4.55 4.8 5.35 

64 ma 73 Mt  I 82 ma  90 ma 

120 V. 130 V. 

2.3 2.57 
183 
94 
32 

193 
100 
3.6 

2.62 
280 
--62 

"Control grid voltages os. the 224 tubes are oseasstreof from cathode to ground. 
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TAXi..sy 
'JUNIOR 
JACK 

GRIGSBY- GRUNOW CO.(MAJESTIC) 
MODEL 90 

PART 5 
r ADDED 

.00025 Mil). 

4.74 R.Y. 
COI L 

QuJ__ 
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-To CHAS5IS 

R.F.CHOKE, 
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.004 Mr0 
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INPUT -TRANS. 

PKOMOGRAPH 
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c•R., A N( OTNER 

AUDIO TRAHs FORM ER. 

1 1 TO 4:I RATIO 

30,000 TO 50,000 OHM PHONOcaRAPN 
VOLUME CONTROL POTENTtomET eft 

PARTS ADDED TO CHASSIS"-

I- YAXLET JUNtOR JAcK - OPEN CIRCUIT TYPE, 
1- .00025 Min). cortm_rtgeet. 
I- MEOHIY1 RESISTOR-

41U-• R.F STAE MUST 8E RE-AtmiNED AFTER.. 
THE. Ao0ITION OF ABOVE iTEMs. 

WHEN uSIMO THE PHONOGRAPH PICKUP THE 
RADIO vot...urne corrnitoL. NIU5T BE -TUR NED TO 
A miNimUm, OTHERWISE BROAD CA.Slimy 
STAT ION S MAY BE HEARD THROUGH THE PROMO-
CaRAPH MUSIC. 

WHEN 051NIR RA.olcs, THE. p>HorloGRAF•t-% 
relu5T BE. REMOVED FRON% SACK., 

1961 

se. 
E 

STO. PHONE PLUG TO 
JACK IN CHASSIS 

ScKEMATic OtAGRAm OF PICKUP 

CONNECTION 10 FLUE. 

N. h0d of Add i-nf nIonop-d5oÀ Jduli uillodel go 

.1 
FG HOLE 

Table of Voltages 

G -4.5 

_ 

I' et- el 
FRONT OF CKASSI5 

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 Position 

A 
Volts 

13 
Volts 

( 
Volts 

Cathode 
Volts 

Normal 
Plate M. A. 

G-27 

G-27 

G-27 

G-27 

G-27 

G-45 

1st R. F. 2.35 130 8 8 5.5 

2nd R. F. 2.35 130 8 8 5.5 

3rd R. F. 2.35 130 8 8 

9 

5.5 

5.0 4th R. F. 2.35 130 9 

Detector 2.35 270 30 30 1 

Power 2.45 250 50 32 

G-45 Power 2.45 230 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. 

1   Ilub uitilt.: 
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INTERFERENCE SUPPRESSION. 

(SUGGESTED BY GRIGSBY GRUNOW CO.) 
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METHODS OF SUPPWESSNVG L/NE 0/STURSA/VCES FIG. 67 
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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 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 Nq" 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 i. 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 he 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 back 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: ••12," 
"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 RI'. tubes. This rheostat is the 
volume control. The off-on switch is in 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 " B" 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.-1-; maroon, "45 V.+"; 
blue-red, " 13+1st A.F."; black-green, "C-Ist 
A.F."; black- yellow, "A-"; brown-green, "C-
power"; black- red, " B--"; green, "C-1-"; red, 
"11-4- 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); 114, 1,000 ohms (brown); R5, 

C4 

VOLUME 
CONTROL 

• MODEL FF 

C5 

MODEL J 

CHASSIS 

C6 

50,000 ohms (gray); R6, 3,000 ohms (green); 
R7, 2,000 ohms (small, black); RS, 300 ohms, 
wire-wound; R9, RIO, 20 ohms, each. 

Tilt capacity values are as follows: Cl, 
C2, C3, tuning condensers; C4, C5, neutraliz-
i..g condensers; C6, 0.1-mf.; C7, .00015-mf.: 
C8, .006-mf.; C9, CIO, CII, C12, C13, C14, 
1-mf., each. 
Turning now to the "Model G," we find 

that it is substantially the same as the Model 
1'; 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 be 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 Al'. 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-
:rents and the 1-ohm resistor. The "A+" of 

C7 DET. 

'27 Ti '26 12 

CIE DE1.: 
'‘ '27 C19 ri 
 I 

'2 

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 II 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, CIO, CH 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, 10,000-ohm po-
tentiometer; R2, 3 meg.; R3, 1,000 ohms; R4, 
R10, 20 ohms; R5, 50,000 ohms (gray); R6. 
2.500 ohms (black); 117, 10,000 ohms (blue); 
R8, 1,000 ohms, (brown); R9, 3,000 ohms 
(green); RI 1, 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 Al..., 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 116 into circuit when the field coil 
of a dynamic reproducer is not utilized as the 
second filter choke. 
The power transformers for the " Models Ir 

and "J" receivers are not interchangeable. 
Thanks are extended to Mr. R. Hartwell 

Allen for the use of references in the prepara-
tion of this Data Sheet. 

'12A REO CHI  pp  r • 5 y. 

TO REPROOuCER. R6 swe 
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-OUTPUT FILTER 
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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. 
'lured combination wave" radio receivers 
The long- wave chassis, covering the regular 
broadcast band (and a bit more), tunes from 
about 19$ to 550 meters, and is " Model 26;" 
the short wave chassis, " Model 34," tunes 
over three wave-length bands of 15.25, 25-50 
and 50-100 meters, each band being switch-
selected. The two cheeses, in a " Model 826' 
cabinet, comprise the Kennedy " Model 82611" 
receiver; the latest diagram of connections 
appears below. The receiver has a tone-con 
tics' (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 
condenser of small capacity ( built-in); ( IS, 
C5S, C6S, CI1S, C13S, CI4S, 1/4 .mf.; C4S, 
C8S, . 0001-mf.; C7S, 2 mf.; C9S, . 0005•mf.; 
C1OS, . 06-mf.; C12S, .002-mf. 

Resistor RIS, 2. megs.; R2S, lierneg-; 
R3S, 500 ohms; R4S, 1,500 ohms; 1055 
RI2S, 25,000 ohms; R6S, R7S, R8S, RIOS 
RIIS, 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; brown, 
500,000 ohms; black ( flexible, covered re-
sistort 500 ohms. The solume atol rt. gcuera 
lion control is potentiometer R9S. Unit RI- C 
Is is a wire wound resistor of 1,000 ohms 

ANT I 
CIS 

CAR ' 24 

• 

Ç:, TICKLERC011 
c/ 

MODEL 34 CHASSIS 

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. R.F. chokes 
RFC 2S, RFC3S, and RFC 4S are of the 
standard 1.000-turn type. A.F. choke AFCS 
is an audio transformer with primary and 
secondary in series (airline 
The "Model 26" chassis is composed of 

the following units: Condensers CI, C2 
C3, C4 are the tuning condensers (ganged): 
C5, C6, C7, C8, C9, C10, C11, C12, C13, 
0.25-Inf.; C14, 1.0-mf.; C15, C16, .0005.mf. 
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; R3, 25,000 ohms; R4, RI I, 5,000 
ohms; R5, 106, 3,000 ohms; R9, 750 ohms 
RIO, 20 ohms ( center- tapped); 1013. 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.meg.; red, 1,500 ohms. 
The tubes in chasses 26 and 34 test as 

follows ( line potential, 120V.): Filamen 
potentials, VIS, V2S, V3S, VI, V2, V3 
\ 4, VS, 2.3 volts; V6, V7, 2.3 volts; V8 
4.8 volts. Plate potentials; V1S, VI, V2, 
V& 160 volts; \' 2S, 140 volts; V3S, 55 
volts; V4, 125 volts; VS, 155 volts; \ 6, 
\ 7. 210 volts. Control- grid bias, VIS. 1.1 
sobs; V3S, 5 volts; VI, 2, V3, 3-5 
volts; \ 4, 10 volts; V5, 9 volts; V6, V7, 

111FCES Dv NialzoN 
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AFC 31. 
RFC 45 
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MIS 

45 volts. Screen- grid potentials; VIS, 70 
volts; V2S, ( volume control at maximum) 
30 volts; V3S, 160 volts; VI, V2, V3, 85 
volts. Detector V2S 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 
ke. (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 ohms; to this cable is con-
nected a 4-wire cable for the short-wave 
chassis. 
The cable color codes are as follows: 5-

wire cable; 1, large black; 2, large white; 
3, red; 4, black; 5, 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 roil in center of 
use, 15-25 meters. 
The midget condenser C2S tunes the oscil-

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 82611" receiver 
are recommended only to the experienced 

VOLUME CONTROL 

LI 

Service Man, and are to be applied with 
care: Change C1JS to .04-mf., and shunt 
the old 0.25-mf, unit across CI4S. 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:stions 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-
graph pick-up switch Sw4 is part of RI- R2. 
Abnormal hum with chassis inverted is nat 
ural, and due to the disturbance of the elec-
trolytic condensers; otherwise, exceptional 
hum ( in normal position) often may be cot, 
reeled by interchanging the connections of 
the electrolytic condenser sections. 

Test for circuit oscillation only with 
chassis right-side up and with baseplate 
screwed on. if one R.F. coil becomes de-
fective, 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 I scessive circuit oscillation may be 

to open or high resistance R.1 ( graphite). 
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Radio Service Data Sheet 

KOLSTER K20, K22, K25, Kr AND K37 SIX-TUBE RECEIVERS 
Before proceeding with a detailed description 

of these Kolster receivers, of which the -1(20" 
as 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 " 1(20" model is 
a table- type radio receiver incorporating the 
fotir-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 ")(25" has the same general design for op-
eration on 25 cycles. The '• 1(22" is a con. 
sole arrangement of the tuner chassis and 
power pack used in the K20; while the " K27" 
is a console adapt,ation of the 25.cycle equip-
ment. Another model of the Kolster line was 
designed for use as a portable demonstrator; 
this number, the 1(37. employs the circuit of 
the K20. • 
The service department of the Kolster Radio 

Corp. points out that the use of a lamp for 
testing continuity in the Kolster sets will prob-
ably cause the grid resistors RI. It2 or Ill 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-
sponse characteristic of the A.F. transformers 
used in these sets is particularly good and this 
should be considered when there is s com-
plain of exceptional hum; for the least hit of 
disturbance of the circuits may develop an 
A.C. hum that would not be evident in many 
other makes. 

Volume control is centered in R5. 
Following are the values of the parts used 

in all the models mentioned above: Resistors 
RI, R2, RI, 1700 ohms; RS, • 2 or 5 mega.; 
R5, 25.000 ohms; R6, R7, 6 ohms. These 
values are found in the vitreous voltage- divider: 
RN, 840 ohms; R9, 60 ohms; R10, 220 ohms; 
Rh, 3,000 ohms: R12, 3,000 ohms. 

(.. lensers t 6, C7 are 45•mmf. 
C8 is . 00025.mf.: C9, . 002-mf.; C10, C11, 06. 
mf.; (712, 1.0-mf.. 400 V.; C13, 2 mt., 16(1 V; 
C14, 2 mf., 400 V.; C15. 2 mf., 400 V. (• 16, 
1.0 mf.. 400 V. The condenser bank in the 
power pack contains units that may be identi-
fied by the following color code for the leads: 
C12, blue, and yellow; t.1.3, black, and green; 
C14, gray, and brown; C15. red, and brown; 
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C16, orange, and black with white tracer. The 
values given are for 60- cycle operation; for 
25-cycle operation the following changes are 
to be noted: condenser CI6 has a capacity of 
4 raf., and returns to the tap between R8 and 
R9, instead of the tap between R9 and RIO 
(chassis ground). 
Choke ail has a resistance of 3,000 ohms; 

Ch2, 1,300 ohms; Ch3, 800 ohms. • 
Jack j is the provision for phonograph pick-

up connection. 
Pilot light V8 is of the 2.5- volt type and 

operates at 2.2 volts. 
Hum control resistor R6 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 receiver 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.C.; 8-9 (detector heater) 3.2 
V., A.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 case of Kolster sets incorporating the cir• 
cult shown, this fault may usually be localized 
to one of the following causes: poor tubes; 
shorted RI. R2 or R3; excessive voltage at 
tap 4 on the connector plate; C10 or CII open 
or shorted, antenna too long; poor ground con-
ditions,  • ed primary winding of the spe-
cial R.F. transformer combination 1.1; shorted 
CS. C6, Cl. Ci or C9; or open C9. 

Microphonic howl will yield to service atten• 
tion directed with regard for the same factors 
as mentioned above in connection with circuit 

Substitution of - a 5-meg. resistor, 
fin- the more usual value of 2 megs. in the 
grid leak R4, is sometimes a successful cura-
tive measure. Additional palliatives may be 
necessary; such as ehanging the positions of 
the exposed corner plates of C5, 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-

111( 
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chassis connection posts) so that it is further 
removed from the shield of this 4-gang cont. 
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 senil' 
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 remove this chassis, first take out the 
power pack; then unscrew the cap screws in the 
bottom of 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 be 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 he needed 
a pair of long-nose pliers, a screw-driver, and 
a No. 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 lie 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 drum 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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MONTGOMERY WARD & CO. 
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MONTGOMERY WARD & CO. 

Eight Tube A. C. Screen Grid Receiver, Nos. 2955 and 2957 
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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 210-
270- volt power supply. 

Automatic volume control and the " Multiplex" 
linear power detector V4, which has two-element 
or "diode" connection of the type '27 tube 
giving exceptionally fine audio quality character-
ize these "Screen-Grid Plus" Philc° 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 have the 

following values: Condensers C are the aligning 
condensers; CI, C2, C3. C4. the tuning eap..ci-
ties; C5, C6, C7, C8, C9, CIO, CII, C17, 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.; C2I, . 0I-mf. (each); C23, 
0.25-mf.; C24, C26, 2-mf.; (.25, 0.15-mf. 
The resistors measure as follows: 121, 5,000 

ohms; R2, 20 ohms; R3, R16, RI8, 70,000 
ohms; R4, 125, R7, R12, 250 ohms; 126, 1211, 
R13, R14, Vrmeg.; R8, R19, 13,000 ohms; R9, 
RIO, 1221, I/10-meg.; RIS, R25, ! 4•Ineg.; R17, 
25,000 ohms; R20, 8,300 ohms; R22, R23. 70 
ohms each side; R24, 800 ohms. Choke Ch 
measures 200 ohms. 

Early models of the "95" did not have re-
sistors R7 and 1212; these units having been 
added shortly after production started. Their 
inclusion in the circuit prevents oscillation when 
using the "Loc." terminal. 

Following ail the readings indicated for the 
average set analyzer: filament potentials; VI, 
V2, V3, V4, V5, V6, 2.15 volts; V7, V8, 2.2 
volts; V9, 4.5 volts. Plate potentials; VI, V2, 
V3, 155 volts; V4, zero; V5, 27 volts; V6, 85 

ANI 1.1 

volts; V7, V8, 250 volts. Control- grid poten-
tials, VI, V2, V3, zero; V4, V5, 0.5-volt; V6; 
0.2-volt to 2.0 volts; V7, V8, 41 volts. Screen' 
Grid potentials, VI, V2, V3, 95 volts. Cathode 
potentials, VI, V2, V3, 5.3 volts; V4, 0.7-volt; 
V5, V6, 5.5 volts. Plate current, VI, V2, V3, 
4 ma.; V4, V5, 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; R2, 
flat wire-wound; R3, R16, R18, jade green; R4, 
combined with C7; R5, combined with C8; R6, 
R11, R13, battleship gray; R7, combined with 
C11; 128, R19 Belgian blue; R9, RIO, R21, sil-
ver gray; RIS, R25, witite; R17, auto buff; 
R20, wire-wound tube, 6 in. long; R22, R23, 
flat wire-wound, center-tapped; R24, 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 transformer at the right. Count-
ing from 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 A) at the lower left. Also, the 
dynamic reproducer plugs into the circuit at 
XI, X2, X3, X4. The tone control C2I-Sw4 
is found in the "96" and "296.•' Condensers 
C2.1 are not used in the " Model 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 tune to eliminate circuit oscilla-
tion. The two condensers C23 are provided to 
reduce the tendency toward circuit oscillation. 

In the diagram, the standard pick-up con-

L2 24 I. .24 L4 I 
I  

o 
- DETECTOR-' CY,f2 AmpuF,E,,, 
2- ELEMENT),) 
DETECTOR 0 

RECTIFIER. 

110V AC 

Ij 
5W 2 

GREEN 

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 jelly; 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 malt-
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 V3. Align for 
maximum deflection. 

In detail 11 ( lower left) is shown the arrange-
ment of the condensers in the filter block "No. 
3754"; at C, the tube layout. 

Reception may be improved if the position of 
the line plug is reversed; this change will be 
particularly noticeable when the receiver is be-
ing operated with the connection "• LOC" (to 
which may be attached any short wire, 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 he 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, R14. 

In locations where it is impossible to get a 
low- resistance ground connection, it is advisable 
to dettine 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 R 25 ..-DiODE- OCT. C17 VOL , 
• OFT. - Ai-40 

'mow 0 
RICK - UP 

OV N - 
REPRODUCER 

7 TONE 
CONTROL 

Schematic circuit of the Phileo "Model 95" receiver, inclueng the variations which distinguish several other models of thc " Screen-Grid 
Plus" series. At the lower left, additional details of the sets are: A, the input connections of the "96" and the "296"; B, tesminal Con-

nections of filter condenser block "No. 3754"; C. tube layout. Since V4 does not amplify, it is supplemented by VS, 
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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 111 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 

Tabs 
Filament 
Volta 

Plate 
o Vl te 

Screen 
Grid 
Volta* 

Control 
Grld 
Volts 

Cathode 
Volte 

Plate 
MI111- 

Amperes 

Screen-Grid 
Milli-

Amperes : Type Circuit 

24 let R. F. 2.1 190 60 .2 5 1.7 1.75 
27 08C. 2.1 45 .7 7 1.6 ... 
24 let Dn. 2.1 180 92 4.6 14 •St .15 
24 let I. F. 2.1 185 65 

.2.2 
5 1.5 1.7 

24 2nd I. F. 2.1 190 82 5 3 1•85 
27 Det. Rect. 2.2 .. .4 .5 ..... .... 
27 Det. Amp. 2.2 35 .. .4 5 .201 • ... 
27 let A. F. 2.1 95 .. 1.2 s 4. .... 
45 2nd A. F. 2.2 255 50 ... 32.5 .... 
45 2nd A. F. 2.2 255 .. 50 ... 32.5 .... 
90 Rect. 4.9 .. • .. • • • • • • 50/Plate • • • • 

'Read with C 100 Scale. 
tHead with 20 Mil. Scale. 
tRead with 2 Mil. Scale. 

Terminals 

1-2 
3 
4 

5-6 
7-8 
9-12 
10-11 

Rubber Covered Lead 

Note-Volume Control Off; Station Selector turned to Low 
Frequency End; Range Switch set in "Normal" Position. 

Table 2-Power Transformer Voltages 

A.C. Volts 

2.67 
2.68 

7501 
5.0 

Primary 
Center Tap 80 Tube 
Center 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 

27 1 

Ill 
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PHILADEL6-11A STORAGFeTT., CO. 
Table 3—Condenser Data 

(Other Than Filter Condenser) 

Noi oanndF14". Capacity 

.05 

.05 and 250 Ohm itesistor 

.25 ( two sections) 

.00011 

.0007 

.05 

.05 and 250 Ohm Resistor 

.00005 

.5 

.00025 

.015 

.015 (two sections) 

.05 

Table 4—Resistor Data 

No. on Figs. I 
3 and 4 "`"' Color 

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 

Model Ill Condenser Block Part No. 3754 Model Ill-A Condenser Block Part No. 3755 

5 

tJ5[1 
7 1 2 

T 

( Same chas si s 

GNO. APE. 
o 

PHILCO MODELS 220 AND 220-A 
as 20 and 20-A except for 

24 
e 
4 

e 

acHitional wiring, for rad i o-phonograp 

24 

C F 

41 3  

DIFFERENT CIRCUIT ARRANGEMENT FOR MODEL 220-A 

G 

I) 

J 

I: INDICATES CHASSIS 
SPEAKER PLUG AND SOCKET 
CONNECTIONS SHOWN -Om.--

TERMINAL 5 OF @ IS DUMMY TERMINAL 

LM 

Model 220-A for use on 25-60 cycle lines is wired differently than the Model 220. The plate supply 
lead for the two 24 R. F. Tubes is taken from the 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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INDICATES CHASSIS 

MODEL 211 AND 211-A RADIO-PHONOGRAPH 

- -7 
'24 ,' '24 

NOTE:--Starting January 15th, 
Detector Rectifier Cathode is 
the volume control No. 47 and 
by removing the green wire in 
No. 66, and lengthening it to 

control. 

'27 '27 

45 

0— 

•  

ely-",1 SPEAKER PLUG AND SOCKET CONNECTIONS SHOWN -0 al— 

the connection from the pick-up to the 
changed so as to reach the connection between 

resistor No. 48. This change has been made 
the radio-phono switch cable from resistor 
reach the connection indicated at the volume 

X 
0 
CD 

c-I-

en 

îl 

o 

CD 

›.` 
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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. 

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 

Models 46 and 46•E 

Tuhe 

Type Circuit 
F:titIrtnfaen' 

14 
14 
14 
17 

71-A 
71-A 
2 
3 

let R. F. 
2nd R. F. 
Detector 
1st Audio 
2d Audio 
Push-Pull 
Ballast 
Ballast 

13.5 
13.5 
13.5 
13.5 
4.5 
4.5 
8 

128 

Plate 
%tilts*. 

100 
100 
30 
100 

Crid Screen Crid 
ultafte voltage 

1.5 60 
1.5 60 
1.0 25 
.25 

15.5 
15.5 

Cathode 
Volta*. 

'Measured 
with Prod, 

Plate 
Milliamperes 

7 14 

2.5 
2.5 
2.5 
4.5 

17 

'7I-A 

INDICATES CHASSIS SPEAKER PLUG AND SOCKET CONNECTIONS SHOWN —0 MI— 

il 

Table 2—Condenser Data 
Other than Filter Condenser , 

'4o2 :ndFI3g. 
Capacity MFD 

.0005 

.01 

.05 

.05 and 250-ohm resistor 

.25 

.25 (two sections) 

Fill. 1 Table No. 3—Resistor Data 
2 
2 No. on rigs. 2 and 3 Terminal 

.1 

5 
11.5 
11.5 

All readings taken with antenna disconnected and ground on. Volume ('ontrol on full. 
The majority of set testers are not equipped to measure a l)(' filament voltage as high as 14 

volts. In this case the volt meter binding post prods will have to he used. This method will also have 
to be used in checking cathode voltages across resistances No. 17—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. If, by mistake, a speaker from an AC Electric 
Receiver is plugged into the DC Receiver no damage will result. 

e 
t®— ® 

Part No.-4860 

(2-3 
;1-2 
I3-4) 

Resistance t;oho 

, 10 
14 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 

nuns natal 
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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 III set. 

Available constants are listed, as follows: 
Condensers: CI, C2, C3, C4, tuning gang; 

and their H.F. trimmers, CIA, C2'A, C3A, 
C4A. C5, C6, Cl?, C20 are I.F. trimmers; 
C6A, C7, C17A, C35, .00011-mf.; C8, C9, CIO 
(with resistor), C11 (with resistor), C18, C19, 
(and resistor), C23, .05-mf.; C13 and C16 
(double unit), 0.25-mf.; C14, .0007-mf.; C15, 
L.F. trimmer; C12, LF. resonator; C20A, 
.00005-mf.; C21, 0.5-mf.; C22, .00025-mf.; 
C24, .015-mf.; 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; 157 (brown 
body, black tip, red dot), 1,000 ohms; 118 
(belgian blue), 13,000 ohms; R9, R14 (battle-
ship gray), 500,000 ohms; R11, R18 (auto 
brown, yellow tip), 25,000 ohms; R15 (white), 
250,000 ohms; R16, volume control; R17, R24 
(jade green), 70,000 ohms; RI9 (long tubular), 
10,000 ohms; R20, R21 (one unit, flat, wire-
wound, center- tapped), 35 ohms (each half); 
1122 ( short, tubular), 800 ohms. 
The operating voltages for the "Model Ill" 

are as follows: Filament potentials: VI, V2, 
V.3, V4, V5, V8, 2.1 volts; V6, V7, V9, V10, 
2.2 volts; VII, 4.9 volts. Plate potentials: VI, 
V5, 190 volts; V2, 180 volts; V3, 45 volts; 
V4, 185 volts - V7, 35 volts; V8, 95 volts; V9, 
V10, 255 volts. Screen-grid potentials: VI, 
60 volts; V2, 62 volts; V4, 65 volts; V5, 82 
volts. Control-grid potentials: VI, 0.2- volt; 
V2, 4.6 volts; \ 3, 0.7- volt; V5, 2.2 volts; V6, 
V7, 0.4- volt; V8, 1.2 volts; V9, VIO, 50 volts. 
Plate currents: VI, 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 ma. per plate. Screen-grid current 
(as read on 2- ma. scale): VI, 1.75 ma.; 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-mf.; C29, CM/, 2 mt.; C31, 
0.15-mf.; C32, .015-mf.; C36, I mf.; in 25-
cycle model, C31, 0.3-mf; C29, C30, 3 mf. 

r-

Mao most 

un     I 
.V1 

CIA CY 3 -41 

COIPLIN6 
COIL 

RS 

02 

CIA 

VII 
A.C.LINE CA VI V3 VZ V4 

C15 C4A C17 C5 C3A VIO V9 

V5 VG 

V7 
7 

C20 

SPkR. 
PLUG 

Arrangetnents of parts on the top of the chassis of the Philco "Ill" Superheterodynes. Two 
trimmer condensers (C5, Cl?) 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, L5; 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" (C4A) 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 

CIA Rte "ti!.110 LILTJ otomgla 

ft.rii '' re Rtto=o,524 
Ris , (6R citA4 Re ,.L .IA e=. 

m Eh e ( ilq i ' C4A 115 hu iffli 
/ c ao ma .in Ris 

I ' In ..t Re C17' RC „,_ 8,rg Rle ‘„es s'e ttl Cea .gia>. r eir' C2A 11‘ 1,1F2i1 
... R12 RA> se a •b4 'an 

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 I in the diagram set at "normal." 
Putting this switch in the "maximum" position 
increases greatly the sensitivity of the Philco 
"Ill" 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 
or' trimmer condensers: "These reamers are 
accurately adjusted at the factory prior to their 

C11A. CSA Cl 

C4 . 2„• 

oè  Li 
172,1,F 

vs 

RR 

vs 

Cu 

cto clot 

Lb- fe:i-

Ls r=.0it 
'21 

'14 

R13 VG 

C/ 

2d1 

mii 

 1 
C11 

C21 

1X1 01/941, 

'ti-W 
1SY RI 
•ri 

C21 

C24 

 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 "211.1" 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 15, 1931, are wired to 
place a higher bias on the first I.F. amplifier, 
V4. This connection is made by swinging the 
resistor R9 from the chassis to a center- tap 
which is obtained by changing RI2 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. 1. 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 I.F. 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. 

HII  
CIS 

R1/ 

Va 

Cl 

e 

Al'  

521 

04 

RIO R11 

 Wet, R11 

Pl. 

Schematic circuit of the Philco "Model 111" Receiver. Tone con rol is obtained by shunting one to three fixed condensers across the output 
of the second A.F. tube, V8. Note that the center-tap 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 
Volta 

Screen 
Grld 
Volt.* 

Control 
Grid 
Volta 

Cathode 
Volts 

Plate 
Milli- 

Ampere* 

Screen-Grid 
Milli-

Amperes I 'Fyne Circuit 

24 let R. F. 2.1 190 60 .2 5 1.7 1.75 
27 08C. 2.1 45 .7 7 1.6 ... 
24 1st Det. 2.1 180 02 4.6 8 .5t .15 
24 1st 1. F. 2.1 185 65 5 1.5 1.7 
24 2nd I. F. 2.1 190 82 2.2 5 3 1.8.5 
27 Det. Rect. 2.2 . .. .4 .5 ..... .... 
27 Det. Amp. 2.2 35 .. .4 5 .201 .... 
27 
45 

1st A. F. 
2nd A. F. 

2.1 
2.2 

95 
255 

.. 
. 

1.2 
50 

5 
... 

4. 
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 C, ntrol 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 

2.67 
2.68 

750. 
5.0 

Primary 
Center Tap 80 
Center 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 

Table 3-Condenser Data 
(Other Than Filter Condenser) 

No. on 
Has. CAPACITY COLOR 

.05 Bakelite Container 

.05 and 250 Ohm Resistor Bakelite Container 

.25 (two sections) Metal Container 

.00011 Blue, Golden Yellow 

.0007 White, Golden Yellow 

.05 Bakelite Container 

.05 and 250 Ohtn Resistor Bakelite Container 

.0»5 Light Blue, White 

.5 Metal Container 

.00025 Yellow 

.015 Bakelita Container 

.05 Bakelite Container 

.015 (two sections) Bakelite Container 

.05 Bakelite Container 

Table 4-Resistor Data 

No. on Power 
Figs. (Watts) 

.5 
1 
I. 
.5 

1. 
.5 

I. 

.5 
I. 

Resiet-
•nce 

COLOR 
Body Tip Dot 

1,000 
10,000 
13,000 
25,000 
50,000 
70,000 
100,000 
250,000 
500,000 
500,003 

70 
803 

10,000 

Brown -Black -Red 
Brown -Black -Orange 
Brown -Orange -Orange 
Red --Green -Orange 
Green -Brown -Orange 
Violet -Black -Orange 
White -White -White 
Red -Yellow -Yellow 
Yellow -White - Yellow 
Yellow -White -Yellow 
Flat Wire Wound (two sections) 
Short Tubular 
Long Tubular 

Model 112 Condenser Block Part No. 3754 Model 112-A Condenser Mock Part No. 3755 
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  eND. ri 
Fi 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 

Type Circuit 
Filament 
Volta 

Screen Control I Plate 
Plate Grid Grid Cathode Mliii-
Volte Volte Volte Volte amp,ee 

24 
24 
27 
24 
24 
47 
ao 

let R. F. 
let Dot. 
Ose. 

let I. F. 
2nd Det. 
Audio 

Rectifier 

2.25 
2.25 
2.25 
2.25 
2.25 
2.25 
4.7 

250 
250 
as 

250 
105 
245 

85 3. 19.5 3. 
87 5.5 21.5 .5 

.. 2. 19.5 2.5 
87 3. 19.5 3. 
75 6. 22. .1 

255 1. 
S. 40'plate 

Note-Volume Control Off; Station Selector turned to Low Frequency End. 

Table 2-Power Transformer Voltages 

Terminals A.C. Volte 

1-2 
3-5 
6-8 
9-10 
11-13 
4 
7 
12 

105 to 125 
2.5 
2.5 
5. 

700. 

Primary 
Filament of 47 
Filament of 24 
Filament of 80 
Plates of 80 
Center Tap of 3-5 
('enter Tap of 6-8 
('enter Tap of 11-13 

Black (Small Gauge) 
Dark Green 
Black (Heavy Gauge) 
Light Blue 
Yellow 
Black, Green Tracer 
Black, Yellow Tracer 
Yellow, Green Tracer 

Table 3-Condenser Data 

No. on Fig.. 4Flga. 
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 cycles) 10. 

6. 

Color 

Yellow Orange 

Blue, Golden Yellow 

Light Blue, White 

Green 
Yellow 

Table 4-Resistor Data 

No. on Fige. 
3 and 4 Redetance Terminal 

50,000 
5,000 
13,000 

250,000 
100,000 

1,060 
2,300 

70 
180 

1 2 
23 
4-5 
5 -6 

Color 
Body Tip Dot 

Green Brown Orange 
Green Black Red 
Brown Orange Orange 
Red Yellow Yellow 
White White Orange 

Long Tubular 
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Model 90 Receivers are for Operation on 105-125 volt, 50-60 cycle AC Lines. 
to/ 

Models 90 and 90-A Receivers 

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 Plat. 

Voltage Grid 
Voltage 

Screen 
Grid 

Voltage Catho Voltagete Plate Milliamperes Type Circuit 
24 
27 
24 
24 
24 
27 
45 
45 
80 

let R. F. 
Ose. 

let Pet. 
1st I. F. 
2nd Bet. 
1st Audio 
Audio 
Audio 
Rect. 

2.1 
2.1 
2.1 
2.1 
2.1 
2.1 
2.2 
2.2 
4.5 

250 
60 

250 
250 
48 
140 
243 
243 
. . . 

3.3 
1 
5.5 
3.8 
3.7 
.25 

48 
48 
... 

83 
.. 
23 
80 
42 
... 
... 

... 

15 
15 
15 
15 
15 
10 

... 

3 
2 
.5 

4.5 
3 

30 

... 

readings taken with antenna disconnected and ground on. Volume Control on full. 

Table 2-Power Transformer Voltages 

Terminals  A.C. Volta Color 
1-2 
3-5 
4 

6-8 
7 

9-10 
11-13 

12 

105 to 125 
2.5 
2.5 
2.5 
2.5 
5.0 

650. 

Primary 
Heaters of 24 and 27 Tubes 
Center Tap of 3-5 
Filament of 45 Tubes 
Center Tap of 8-8 
Filament of 80 Tube 
Plates of 80 Tube 
Center Tap of 11-13 

Black (Small Gauge) 
Black (Heavy Gauge) 
Black with Yellow 
Dark Green 
Black with Green 
Light Blue 
Yellow 
Yellow with Green 

Table 3-Resistor Data 

No. on Fig. Terminal  Power 
(Watts) Real stance Color Body-Tip-Dot 

1-2 800 
2-3 263 

4 3-4 
5--8 

75 
370 1 (Long Tubular) 

8-7 1,800 
7-8 ... 1,430 

j 

g 
1. 
.5 

13,000 
50,000 

Brown-Orange-Orange  
Green-Brown-Orange 

g 1. 1. 50,000 
250,000 

Green--Brown--Orange 
Red -Yellow-Yellow 

0 8 .5 250,000 Red -Yellow-Yellow 
4 .5 1000,000 Brown-Black-Green 

Table 4-Condenser Data 

No. on Figs. 

@ (25 to 40 cycles) 

Capacity 
.09 Double 
.09 Double 
.00011 
.000035 
.5 

f.25 Double (Black wires to Ground)} 
1.5 (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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Pilot Midget 

Models S-155, C-157. 
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S-155F, C-157A,C-157B, 
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Models S-156, C-158 

o 
s4a 

c 
cn 
rn 

o 

:0 



OFFICIAL RADI 0 SERVICE MA.NUAL 230E 

L17 

!I
fl
hI
ll
Uf
l!
Uh
If
lu
Il
lI
ll
l!
il
lh
lf
li
l!
ll
ll
fl
!!
H!
!I
fl
ll
 

i'="1"1"e"11.:1'"—.1ElE"rn'TEMPIEUPT=1.1111111112-e—enrittElLM.I!!!==11111111111110111"'"1" 

PI LOT RADIO ik TUBE CORP. 

13.- SP 8551 

Pilot Universal 
S-141 

cut, 

C 

This schematic diagram of the Universal is a functional hook-up, and does not show the actual 
connections to the cam switches. 
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R, C. A . VICTOR CO. 

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 directly under the operating switch. 

gl 

if1:11 

3 

SHIELD 

GROUND 
ar/ LE AD 

All the information 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. 

4-GANG CONDENSER..., 

,,.....................,.........-...--7....--....---%-••••••••"--- •- , --....-..-

UY-224 ; UY-224   .... UV- 224. 
/ VW R. F...., .. 3WR.F. •, Ill R. F. •.,   

7' 40A b r:  . - 

3011. 

All GROUNDS ARE 
TO FRAME AND TO 
GROUND LEAD 

3.011. 

2 

Ur- 224 
3,0 It • DETECTOR 

r.szka., 25/1. 
o o 

90/1. 9011. 

e 
320 
MUDD. 

UR- 249 
POWER 

.025 ..erAPLIFIER FIELD COIL CONE COIL 
UPS u •  133011\ 2.5 fa, 

• 33011. 
, TOTAL 
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-.25 14F0. 

-200,00011. 

• 15.000 
TOTAL 
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- 1 1AFLI. 

?5,1 

D30 A 

RADIOLA- 42 - 
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3200 IL 
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 III  

o 

1511 

OMFD. I -- e_300. 'V 
530 ATOTAL 

1 

0.1 MID  J  OPERATING SWITCH 

UX•280 

- 71511 

It will be noted that a new volume control is used. The antenna section of this unit has 
a value of 25,000 ohms 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 in the same position. When making replacements 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 reason for this is that the replacement unit supplied 
is suitable for either the Radiola 42 or 48. 
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Schematic Wiring Diagram, Victor Radio R-14 
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Radio Service Data Sheet 

RADIOLA "28" SUPER AND "104" POWER SPEAKER 

Condenser Cl, in the principal diagram be-
low, is the loop-tuning condenser, in the input 
circuit to the first R.F. 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, VI, 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 C 1 and C2 are 
ganged, and are under the control of the left 
tuning drum; condenser C1, 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.E. circuit 
is neutralized by condenser C7 ( inaccessible). 
The dotted 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 clue 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. 

I.ack 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. 

BLUE 
BLUE- EILACJ4 

C. 

tool, RtE207AcLE 
CREAFtwatow MANSUR 

Lt 

LA 

Cl 

1tY oft. 

OIL 

C9 

condensers, C12, (' 15, are not shorted). If 
condenser C12 or C15 is open, circuit oscilla-
tion and low volume may result. Noisy or 
intei mittent operation may be clue 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 

(vz-v).uti ems 
AA OK WI 

-e eeee 
'RCA NM 
POWER SPEAKER' 

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, L. 
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; 123, 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: 
RI, 271 ohms; 142, open; R3, 236V, ohms; 
R4, 197 ohms; R5, 183Y, ohms; 126, 154Y, 
ohms; R7, 145% 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 RI may be a single 
unit of 310 ohms; and 122, 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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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 chassid" 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 
evident that extreme care must be taken in serv. 
!tin( these receivers, in order to maintain per-
fect circuit &dance. 

The figures in parentheses represent the re-
sistance of each element of the circuit. The 
capacity values are ids follows: Cl, C2, C3, 
C4, 18 to 330 mmf.; C5, C6, C7, C8, C9, CIO, 
120 to 220 romf.; C11, 745 mmf.; C12, 4.5 
mmf.; C13, C15, C16, C19, 0.1-mf.; C14, 0.5-
mf.; C17, 1.0 mf.; C18, .0024-mt.; C20, C2I, 

3 mt.; C22, 2 mf.; C2J, . 05-mf.; C24, 3 mf. 
(for 25 cycles only); C. 745-mmf. 
Normal operating readings with volume con-

trol R2 at maximum and local-distant switch 
at "distant," are as follows: 

Plate voltages, VI, V4, V5, 240; V2, 70; 
V3, 235; V6, 210; V7, V8, 200. Plate cur-
rents; \' 1, 4 ma.; V2, 6 ma.; V.1, 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; V5, 5; V6, 23; V7, V8, 20. Screen. 
grid voltages; VI, 90; V3, 80; V4, V5, 85; 
Filament voltage ( between 2 and 3 on the tér• 
minal strip), 2.5. Power-pack output voltage 
(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 forming a 
highly- selective link circuit preceding a stage 
of signal- frequency amplification, VI. The R.F. 

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- transformer 
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 coil of 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 pilot-light socket. 

Jerky action of the station selector may be 
corrected by adjustment of the condenser-drive 
cable spring or by placing • few drops of oil 
on the condenser bearing. 

Remember that when this set is located close 

to a powerful station, better volume control 
may be obtained by removing R3. 

Should a noisy volume control fail to respond 
to treatment with a pipe cleaner and cigarette-

lighter fluid, it will probably be necessary to 
change the control. 

Acoustic bowl may be due to defective rub-
ber cushions, wood shipping blocks not being 
removed, microphonic tube, or chassis not swing-
ing freely in the rubber cushions. 
Low volume may be caused by defective. 

tubes, poor antenna system, or condensers out 
of balance ( in either R.F., oscillator, or I.F. 
circuits), defective A.F.T's., shorted field cod 

(check zurrent through cot), or opens, aborts 
or grounds in set or pack chasses. 

This chassis is practically hornless. Exces-

sive hum, however, may be due to these defects 
poor ' fiC, open or shorted Ch3, defective con-
densers, shorted or open resistors. 

Distorted reproduction not traceable to repro-
ducer may be due to one of the following con 
ditions: defective tubes, circuit oscillation ( re 
suiting in whistle on stations, where the wIlistle 
is not due to the heterodyne of two stations) 
defective A.F.T's., faulty alignment of tunec 
circuits, tuning slightly off the correct tuning 
point, strong local station, open or shorted con-
densers ;ir resistors. 

Audio howl often may be traced to defective 
tubes ( particularly V6, V7, V8), open con-
densers, or circuit oscillation at R.F. causing 
heterodyne with station carrier. 

Circuit oscillation and misalignment of the 
tuned circuits are probably the two foremost 
troubleso-ne factors in this receiver. The former 

is fairly easy to locate and remedy by ordinary 
service procedure; the latter should not be 
attemptec by anyone not experienced in suPer-
heterodyre 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 pro-re to be due to shielding not making 
proper contact, control- grid leads out of posi-
tion or not making good contact, open by-pass 
condensers, defective screen- grid tubes, or sepa-
rate grounding lead from by-pass condenser case 
not connected. 

In addition to the five circuit- balancing con-
densers in shunt with the four tuning condensers 
and the f iced condenser C, there are five adjust-
able sectors on each of the four tuning con-
densers. These are adjusted by studs; as they 
were balanced carefully at the factory it is not 
likely that it will be necessary tu touch them. 

However, it may be noted that these scctors 
are adjusted for five positions of the test 
oscillator: 1120 kc., 840 kc., 700 kc., 600 kc., 
and 550 kc. ( with the 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 th:s adjustment, there will be required 
• socket wrench, an audio modulated oscillator, 
and a 0-?-scale milliammeter connected in the 

plate circ--lit of the detector. ( This connection 

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 the 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 this space 
permits. Hence, these adjusting studs should 
not, be touched until the complete service data 
is available; as it is necessary after this adjust-
ment to cheek 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 milliammeter 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 arid forth. ( The dial scale 

should now read 600 kt.) Readjust oscillator 
to 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 grourd con-
nection, put the set in normal operation, place 
volume control at minimum, and remove 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 do so that there is no 
appreciable drop in the meter reading between 
172.5 and 177.5 kt., and an equal drop at 171 
and .179 kc. After adjusting the tuning of 
L7, repeat the operation for 1.6, putting the 

test oscillator output lead on the control- grid 
connection of V4. Finally, shift the oscillator 
lead to the control- grid of V3 and balance the 
circuits of L.5 ( which will tune very sharply). 
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This instrument is a combination radio receiver similar to Radiola 82, an oleo-

trio phonograph employing an improved type of magnetic pick-up and tone arm and a 
home recording mechanism by which either a radio program or sound 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 
chasi.is are itemized below: 

Condensers C2, C4, C12, each S mmf. 
(each capacity is formed by a single turn 
of wire); C5, C6, Cl, C9, C13, C14, CIS, 
0.1-mf.; CIO, 10 mmf.; C17, 0.25-mf.; 
C18, 0.75-mf.; C20, C2I, 50 mmf.; C22, 
100 mmf.; C24, 0.01-mf.; C25, C29, 1.0 
mf.; C26, C27, C28, C30, C34, 2 mf.; 
C31, 0.2-mf.; C32, :0012-mf.; C33, 4.5 mf. 
The resistors in these models have the 

following values: RI, 50,000 ohms; R2, 
130 ohms; )13, 1,000 ohms; R4, 2 megohms; 
RS, 1.5 megohms; R6, 28,000 ohms; R7, 
1.0 megohm, R13, R9, 0.5-megohm, RIO, 2,800 
ohms; RII, R15, 55 ohms; R12, R13, 8,000 
ohms; RI4, 70,000 ohms; RI6, 730 ohms; 
1(17, 9000 ohms; R18, 60 ohms; R20, 250 
ohms; R21, 140 ohms. The two volume-
control resistors RI and R3 are operated by 
the same knob. 
The hand microphone connects to the pin' 

jacks J. Unit L20 is the record microphone 
input transformer. 
The portion enclosed by the dotted lint 

DL is used only on the combination models. 
The links are to be closed, on radio models. 
The strips in the enclosure DL, marked 

R, RR, l'G, and RV are used to segregate 
the lilt's 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: V1, V2, V3, VS, 2.1 volts; V4, 
2.0; V6, V7, 2.25; V8, 4.9. Plate poten-
tials: VI, V.?, V3, 173 volts; V4, 50; VS, 

RADIO VOLUME 
CONTROL , 

Orb 

P1101 
LIGHT 

67; V6, V7, 222. Plate currents: VI, V2, 
v3, 3,1 ma .; V4, 0.3; VS, 1.5; V8, each 
plate, 40 ma. Grid potentials: VI, V2, 

t .1, 3.1 volts; V4, 1.5; V5, 0.2; V6, 7, 
37. Screen-grid potentials: VI, V2, 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 not 
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 good ground connection is essential, 

and must be used at all times. 
If the line voltage is high, a "Type 9-

V-10" 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 0.1-mf, by-pass 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: 1, 2, light brown; 3, yellow ( 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: wheo 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 

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, 1421, 
I in reactor unit; a shorted or open record-
microphone input traiisformer 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 iiick•up 
armature. If such a condition is traced 
to the pick-up, center the armature in the 
following manner: remove pick-up from the 
pick.up arm, and remove the cover. ( 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 hick- up inspect will prtHltice a 
noticeable loss of magnetism, which is re-
fleeted in decreased efficiency of the pick tip, 
particularly in home recording.) Place a 
steel keeper. 154 x 1 x 4- in, across the 
two ends of the magnet, and carefully slide 
the magnet from the pole pieces onto the 
keeper. Next, slide the magnet back onto 
the underside of the pole pieces. Then, 
loosen both round-head screws in the arma-
tom adjusting plate. 

Insert a pick-up gauge between the arma-
ture 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 iiick-up assembly. 

In some models C.13 hus a capacity of 
5.8 mf.; it is not in circuit ior electric 
phonograph or radio reproduction, but serves 
to increase the power of the motor, during 
honie-recording with either microphone or 
radio, to avoid increase of speed on play-

back. It is out of circuit for radio repro-
duction, to prevent the motor  g at 
high speed and becoming excessively hot as 
it might if left minting after moving the 
change-over switch friso "recording" to 
"radio." 

Following are the oscillator frequencies 
at which the variable condensers are to be 
aligned: 550, 711), 1nno, 1.11111, 1500 kc. 

If it " becomes necessary to re-renter the 
cone of the dynamic reproducer, a strong 
00-cycle hum may lie obtained by removing 
one of the R. F. Tubes and running a lead 
from 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 means -if the ad-
justing nut; which will le found on the 
lever midway between the cant wheel and 
the dial. A small amount of grease should 
be placed on both the top and the bottom 
of the roller track, to assure free move-
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 frequency 
marking which is correct for a station thrill 
being received. Check this at set t. :II dif• 
Went points on the scale. If the pilot lamp 
is mounted off center, the dial re.i.lings at 
certain sections of the scale will lie in-
correct. Check the location of lamp, which 
should be exactly in the rear of the tenter 
of the dial; while the hair- line station in. 
dicator should be vertical at the center and 
at the extreme ends of the dial. 
The tone control is effective on both radio 

and recoril reproduction. 
'ro prevent a twisting action the 

of the pick-up during recording. the head 
is splayed. This weight on the sides sers es 
by Its inertia to maintain a " level keel." 
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Radio Service Data Sheet 

RCA-VICTOR RADIOLA "SUPERETTE" MODEL R7 SUPERHETERODYNE 
Graybar No. 8 Midget; Westinghouse No. WR-10 Columnette; and General Electric Models 

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. amplification, V4; 
a type '27 power second detector, V5; 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 chassis are shown 
in parentheses in the diagram ( Fig. 1); other 
constants are given below: 

Tuning condensers Cl, 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 75 nwnf.; 
C6, 745 mmf.; C7, C14, C19, C21, 0.5-mf.; 
C8, 1 mf.; C9, 0.1-mf.; CIO, C13, la to 70 
mmf.; CI 1, C12, 20 to 220 mmf.; C15, .05-mf.; 
C16, C17, . 0024-mf.; C18, 4 mf. (electrolytic); 
C20, 10 mf. (electrolytic). 

Volume-control resistor RI, 3,800 ohms; R2, 
150 ohms; R3, 14,300 ohms; R4, 8,000 ohms; 
R5, 6,000 ohms; R6, 10,000 ohms; R7, 1 meg.; 
R8, 30,090 ohms; R9, tone control, 0.5-meg.; 
R10, R11, 0.1-meg.; R12, 40,000 ohms. 
Operating voltages in this chassis are as fol-

lows ( volume control at minimum): All filament 
potentials except V8: 2.4 volts. Cathode po-
tentials: VI, V2, V4, 40 volts; V3, 8 volts; 
V5, 25 volts. Control grid potentials: VI, 
V4, 40 volts; V2, 0 volts; V3, 7 volts; V5, 
5 volts; V6, V7, 30 volts ( note that the read-
ings of V5, V6, V7 are taken through units 
of high resistance, and therefore are not the 
effective values). Screen- grid potentials: VI, 

Fig. 2 
Locations of the trimming capacities; CS 
(underneath the dynamic reproducer) is be-

ing adjusted by the operator. 

N 4. 55 volts; V2, 90 volts. Plate potentials: 
NI, V4, 200 volts; V2, 50 volts; V3, 240 volts: 
\ 5, 220 volts; V5, 220 volts; V6, V7, 245 
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volts. Plate currents: VI, V4, 0 ma.; V2, 
4 ma.; V3, V5, 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; V5, 25 volts. Control-grid po-
tentials: VI, V4, 3.5 volts; V2, 0 volts; V3. 
V5, 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; V5, 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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Fig. 3 

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 dotted. Volume is controlled 
by simultaneously varying the cathode biases 
of the two variable- mu 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, L5, 
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 flat-
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 

G. E. Jr. No. S-22, G. E. Jr., 

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 12 and L3. The detector's grid-
circuit filter, comprising R7 and C15, serves 
to reduce the hum level. 

Since the electrolytic filter condensers 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 be 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 howl 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 ILF. 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; or 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. 11-31, Graybar 700); WR-6 (RCA Vic. 82, G.E. H-51, Graybar 770); V1R-7 
(RCA Vic. 8d, G.E. 11-71, Graybar 000); 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 
2dodel WR-6, except as modified for au electric 
phonograph. Models WR-6-R and WR-7-R are 
tit& same as the respective WR-6 and WR-7 
classes, 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; R3. R6, 6,000 ohms; R4, 18,000 
ohms; RS, RIO, 2.000 ohms; R7, R8, 40,000 
ohms; R9, 500 ohms; R11, 14,300 ohms; R12, 
10,000 ohms; RI3, 110,000 ohms; RI4, 60,000 
ohms, R15, 715 ohms; R16, SS ohms. 

Condensers CI, C2, C3, C4, 18 to 330 mini.: 
CS, C7, C24, 0.1-mf.; C6, 0.5-mf.; CO, 4.5 
mmf.; C9, C18, 745 mmf.; CIO, C11, C12, 
C13, C14, C15 120 to 220 mmf.; C16, (.23, 
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-mf.; 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 R1 at rnavinmns 
and switch Swl at "distant," are given below: 

Plate voltages, VI, V4, VS, 240; V2, 70; 
V3, 235; V6, 210; V7, V8, 200. Plate cur 
rents; VI, 4 asa.; V2, 6 ma.; V3, 0.25- ma.; 
V4, 5.5 ma.; VS, 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; 
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Filament voltage (between 2 and 3 on the ter-
minal strip A), 2.5. Power- pack output voltage 
(between 4 and 5 on the same strip), 250. 
The color code of the push-pull A.F. trans-

former is as follows: Ti 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 ( 120 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. 

«NARY SILICAS« »6704 

woos! 1....11,-.119te-e•-94 
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The combination 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 I to 2; 2 to 3, 150 
ohms; .3 to 4, 4,300 ohms. 

In the remote-control receivers Models 
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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-obra' 
resistors reduce the potential to 23 volts foi 
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 direction 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 "Columnaired Model WR-8 is, except 

for the cabinet, the same as the Model WR-6: 
while the Model WR-8-R receiver chassis and 
power pack are almost identical with the 
Model WR-6-R. Leads for the synchronous 
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- selector 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 thr.e 
buttons is pressed. 
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R.C.A. VICTOR 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 

to tttn..t noya 

le rot,' ec. 

KIM 'Yse 
SU. 

Pos Toureprooplea 

Radio Chassis Terminal Board, showing 
Additional Connections for Motor 

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 

GOO 0101 CONTROL 
RESISTOR SWITCH 

tem 

arft. LLo.. 

TO RADIO CHASSIS 
TERMINAL STILIP 

Under Side of Motor Board ShewingWiring Between Parte 

No. Name of Parts 
I. 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) 
6. 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 

434 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 Volte 

Record 
Volume Control 

Two End 
Terminals 8.6 Volts 

Input 
Transformer 

1 and 2 
3 and 4 

9.0 Volts 
7.2 Volts 

E 
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These are readinge obtained with the usual Set Ana's zero and are not true readings of the voltages at which the 

Radioirons operate. 
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SILVER MARSHALL INC. 

- 33 -A 
POWER 
SUPPLY 

,Ns 

11010 130V 

Y 'e 

LINE SO TO 60 , A C 

110V 

g 8 

AOC 

BLACK 

LEGEND 
CI • IE••••4 RFD. CONO 

ISO ,/ Cl- LS WO. COND. 
CI- COO .1 M.D. CORD 

1.1-•3113 CHOKE 
LZ-•1166 • 

- 600 W SPEAKER FIELDS 

110 V - 25 OR 40 •- A • C 

• 0 00 
h t. le e dag‘ ie tt ,frz 

41 

LEGEND 

TI • • 10056 POWER TRANS. 
TZ• • Z7I D. P. 04.171307 TRANS 

SW - SWITCH 

Cr • TRIPLE 4 14,0. COND. BANK 
CZ • . 23 >WO. CONO. 
C • DUO 0.1 mFp. BANK 
Ls • O 339 CHOKE 
LX • • 336 
L3- L4 • 600 Ca SPICK . FIELDS 
TI • 10000 PWR. TRANS. 
72 . AUDIO P.P. OUTPUT TRANS 
SWI • SWITCH 
C4 • DUO 4 HIM CONO 

e 

NM due 
•••••MOVININ211 

Co 

moldewe row,. 

e 0 9 e 
t e r, tri 

_ re-

RIAU 
aw.r ill I I 

Se.Jr1111 

 2-7.977 

 Fft3) 

—C:;0 

GREEN 

*P-
A, IV 
N VI 

  o 

33-A 

POWER 
SUPPLY 

GO 

192.9 - 
9— TUBE 

S—G. 
SUPER. 

-13 

+6 

AIN 

.41,.* =qr. V•i.  I,. • 



z 

MODEL 
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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 siguallrequency 
amplification is preceded by a hand- 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 must never be 
operated without the receiver chassis being 
attached. This is important. 

Following is a list of replacement- part 

values: Condensers I, C2, Cl. ( .4, 407 
fund.; C5, 750 mmf.; C6, 250 to 601i mmf.; 
C7, C8, C9, triple 0.1.mf. bank 

200 volts rating; C9, 300 volts); C10, C14, 
C16, C20, 0.25-mf.; (711, C17, C21, 0.1.mf.; 
C12, 05, C18, 1.0 rid.; C13, .001.mf.; 

C19, 4 mf. electrolytic condenser bank. 

Resistors RI, R5, 25,000 ohms; R2, 500 
ohms; R3, 750 ohms; k4, 2,000 ohms; If o, 
300,004 ohms; 127, 401) ohms; Ity 144, 100 
to 1000 ohms on one strip. wire wound; 

RIO, 375 ohms; Re, 3,000 ohms; I( II, 35.n) 
ohms, R12, 4,000 ohms; R13. It IS, 10,000 
ohms, 1414, 20,000 ohms. Resistors 142, 
R3, 147, and RIO air wire-wound. Note 
that resistors 1412 and 1(13 are uf 2- watt 

rasing; a tide 1411 is rated at 3 watts. -

The indoctances in this receiser have 

the following catalog designations. 1.1, 1.2, 
"No, 161 - coil; 1.3, -No. I 60 - cod; 1.4. 
1.5, - No. 162- coil; 1.6, 1.11, " No. 281" 
choke; 1.7, 1.8. 1.9, -No. 163 - oscillator 
cud; 1.10, - No. 339- choke. The speaker 
Iii- Id SP has a resistance of 800 ohms per 

section. The transformers are listed as 
follows: TI, - No. 272- ; T2, "No. 271A -

or special; PT, •• tio. 346-; In, " No. 21.r; 
I 12, 113, " No. 213." 

Average tube- supply values for this re-, 
trivet ate as follows. 1•11ament potentials: 
‘1, V2 V3, V4, Vi, 6, 2.27 s-tilts; V7, 

V8, 2.4. Screen- grid potentials; \' 2, 85 

Cl 

1.4- LS INDUCTIVELY 
COUPLED TO L7-15 - L 

7 as - 

volts; V.1, 80; V4, VS, 110; V6, 162. ( rid 
potentials; V7. 22.5 suits (depending upon 
meter); V13, 42.5. Cathode potentials: VI, 
\ 3, 37.5 volts; \ 2, 6, 7; V-1, 42.5; 5, 
45.0. Plate potentials: VI, 82 volts; V2, 
162; V), 76 (defending upon meter); V.S. 

5, 160; Vt., 245; V7. VS. 25. Plate 
currents: VI. II ma.; 2, 5, Vo, 4: 
\ 3, 3, 

One 800-ohm section of the field coil sup-
plies -C" bias for the power tube. Switch 
Sw2, the "local-distance" control unit, con-

trols both selecto it) and amplification at 
the same time glue power tube is 'Tripe-
ilance•coupled, and the other transformer. 

Collided, to the detector tube. The undis. 
touted power ouput of this combination is 

iattil at 4 watts. 
It may lie found desirable to arrange a 

line filter. consisting of two 1.mf. con. 
densers in series; the center tap being 

groundrid and the two end being connected 
aril... the light line, at the receiver. In 
some localities, it may be necessary to use 

a shielded Icatl•in. the antenna length being 
increased tu compensate for the by-pass 
effect of the shield. 
When placing the tules in the sockets, 

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. 

Peshaps 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 sat"( ac-
tory characteristics for the ditTerent posi-
tions it. the set. 
The first detector ('s.3) may be selected 

by tuning in a weak station, and tapping 
the tube in the second-detector 0 to socket; 
least noise being the desired nualits. Wlicn 

tionenicrophonic tube is located, it is to 
le taken out of socket \6 and put in socket 
\ 3. The tube for regular use as \ ... may 
lie selected by tur wig the volume contiol 

IT' 

for medium volume (on a local station) and 

selecting the tube which vies lest tone 
quality. 
A noisy volume control may often le 

repaired by simpl) turning the control knob 
rapidly to remote oxidization. 

lf all exceptional hum de%elups. check fur 

detecti‘e p.m.ct or rectifier tubes. The 
power tube., and rash plate of the rectifier 
tube, should read within S'q of each other. 
.\lso, hum nias be due to the pilot light 

10 becoming gr ..... Wed. 
Cris o 111g that gout) toles have been se• 

lected. a microphone hoist ma) le due to 
•non-remos al of blo.k• , or to the 
recessed- clia.as entire') supported 
b> the nailer co•hion.. 

Mans tails° set Ise ittations base a work-
bench with a metal top. The maiiiifactiii-
eri of this set isiint out that it should le 
aligned only on a table with a Isiuulen 

If the set lacks sensiti s ity ait! selectivity, 
...en though all tubes check pen tuct, 

pu-liai-le that the circuits shoold le aligned. 
>tart with the 1.1'. cat tilt, then shesk up 
the R.I'. and oscillator circuits. 

the 1.1'. traustorond trimmers are ac-

cessible through the tops of their shield 
cons, a.1).)%tinetit for 175 k, fi ei,sienc) be-

ing made with an ii i., lut -d sciewdis‘ri 
Before proceeding is ith this alignment 

process, it will )re in-ces-or) to pros ole a 
temporary pointer, out the dial scale. against 
whirl alignment ma) lei made ( the chassis 
being out of it. calunet ). tangs- the 

pointer so that lib the -. screw stoo on 
the ilriVe shaft released and the .... Liu 
condemer against its own stop ni the mine-
tnum position) the temporar)• pointi r si ill 
llnr tin exactly with the line mar ked - stop-
on the bal. The dual should then le rotated 
until the 140)) kc. masking is direct') op). 
site the temporary dial pointer llotli 
these operations must lie per I ormeil accu. 

rately. 
The Rh. circuits are to be balanctl 

off 
.54 

1.00 kc. and the oscillator at lie. T, 
balance the oscillator, it it iteCr••.mr> tit 

'orate arcurati Is the point at whith o00 
kc. is passed his the R F. amplifier 

lo do this, the wise connecting t u. (on 

the centra)ls located micarta strip) t. 
is .11,,,iniected from t4. The free end ot 

this mire nu* should le connected to a 
separate 350- or 500 rnmf. condmiser , the 
othei side being grottuiled to the cha.sis 
The test oscillator should now lie re..udinstisl 
to Wt1 he., and the rrcei.er liaI turned to 
that t railing a, well. 'Ilse external con 

denser, u hich has tell addrd to the o•cd 
lattit. is now rotated until the cignal is 
heard: and the input tu the refl.., et r,,n1 
the oscillator is adios:tr.l Ill gi• e a c.al. ens 
rut s alue un the , eut put flitter ciuiuu,ecte,l to 

the output of the I «el% er. The dial of 
the recruter ma le .... laird. taming 
the gang rond roser. until the iradlog iii 

the output meter i• a mammon,. I t. in this 
1.01111 1.0111 the setting ut the i ercis r 

and the adjustment of the piiir trim. 

midg .... lenses • the gang candenser 

t un.h.turled. 
I he sternal •,indriPirr should not, be 

rem .1, rd. .. 1.1 the tsu,e leturrii the o•cil. 
!JIM' sect mon h the gang and the 

oscillator ti un,mer rdiduld le I rplaccd 
and ...dieted Nutt, with a dal:elite stir. 
Jun cr. .olpt•I this oscillator low tu roues.. ) 

twin-net, ht undo. id the ailiti•ting icuiw 

in the lsick of the mica rt.. motioting strip, 

until the ootput torte, read. maximum This 
Corn:de... Ole alignment pi .... edure on the 

reert, er II, after the chassis is replaced 
in the calitlict, the dial does not read ex• 
actl. tr-ir, It may le shifted slightly un 

the shatt. 
A new cord mas I ill...all...I on Ow It UM 

dial without rem., lug the 11...1 horn the set. 

a 21 !- in. length of 391t" 
I, Cr,l is requiled it the drum dial turns 

stink. the gang e.....len•er beating mas ' 
ti. tight 

TERMINAL STRIP IN RORER UNIT., 
J I,,.. 's ' w(R 

, eke \:_•&ss£,..bi ammo 
C.4 

ZS 2.. Ott 

atervtim. 
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Schematic wiring diagram 

of new S-M 712 Tuner 

Ide,ANT • PIN 
LOCO, -CUSCO 

1:• 

SILVER MARSHALLING. 

Schiem•tie Circuit of 722 Band 
Selector Saran 

• 

, 

eir;IS 
2.5 

&.)i   
8 C.T. 1 

COMM , ,IIL 0 CA 
TAW« IMAM", 

'111 

e') 

Schemanc Winn% Diagram 724 AC Itaciri.er 

REPLACEMENT PARTS LIST FOR 724AC 

Cl. Cll, C9, C ! O. C16 5—Polymet . 25 Cond. 
Cased 

C13 I—Potter 1 mid. Cowl 
C6 I—Potter 3013 Tr.tite . 1 

add. Cond. 
C14 1—Elkton # 7044 l‘e Potter 

6258B) Condenser 
bank (4-4 

i- 6- WI 6171 Oecillator Detector Cod Assembly 
(lncludes) 1.2 1-162 r.f. Coil 

L.3 1-163 Oar. Coil 
R. -. R4 2—Carter RT./400 ohm Rel. 

R2 1— Yaaley 1000 ohm Rea. 
1—Bakeli e strip 

Hardware 
Cl, Cl, C3 1-6-18 6369 Condenser 81, Dial Assembly 

(S14325 es, S11811) 

Ca. CS I-6-61 6362 Oscillator Trimmer Amembly 

r-

4 

s er 

A,  
h. 

R12 1—Carbon 600 Ohm 2-watt Remit« 
R11 I-- Carbon 2360 Ohm 4-watt Resistor 
RIO 1—Carbon 3750 Ohm 3-watt Reaastar 
R7 1—Carbon 900 Ohm 3-watt Resist« 
R17 1—Carbon 150.000 Ohm Grid lu Resistor 
R14 I—Durham 25,000 Ohm I-watt 'ant« 
R9 I—Durham 20,000 Ohm 1-watt Resistor 
RI3 1—Durham 2.000 ohm 1-watt Itaaistor 
R IS I—Durham 300,000 ohm 1.watit Ranator 
R16 1--Durham 10.000 Ohm 1-watt ltainator 
R18 1—Dustiam 3500 ohms 2-watt Ihniator 
RS 1—Yailry 1000 Ohm Resistor 
RI 1—Yalaiey 3000 Ohm Vanish& Resistor with 

11iLlied Shaft 
RS, RS 1—Yaskey 1100 Ohm Tapped Riniesor 

J I—Yaudey et 704A 5-prons Jack 
SW I 1—H h H # 5174 Rotary 'witch with addled Shaft 
SW2 1—H h H * 5192 On-Off Toggle Switch Lead 

Mask 
CIS 1—Polyrnet .001 Fixed Cr 

C 1 1, C 1 2 2-6prague .1 tad: Condenser 

"' " ' ' 1-1-1 • •   • 1.1.azites_20****81-.11$08612:2=ta 
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ANT _CI 

GND 

IMANT-OPEN 
LoCAL-CIASIO 

714 
SUPER-

SILVER-MARSHALL 

0 

714 PARTS LIST FOR REPLACEMENT 
1--S--M 714 Chassis assembly $43.45 
(Includes) 1--Chassis complete with 

shields 0 10.50 
Ti 1--212-41 Transformer 0 5.50 
T2 1--213-42 Transformer 0 5.50 
T3 1-213-43 Transformer 0 5.50 

C8, C9 2--Potter dual . 1 mfd. 
cond. 0 $1.10 ea. 

C12. C13 2--Polymet . 25 mfd. cond. 
O $1.00 ea. 

Cil 1--Potter . 1 mfd. cond. 0 1.25 
Si, S2, 
S3, S4 4— CR 224-Sockets 0 . 50 ea. 
S5, S6 2— CR 227 Sockets @ . 50 ea. 

Li 1--SM 167 antenna coil 0 2.00 
L2, L3, L4 3--SM 166 r.f. Coils 

▪ 2.00 ea. 
Cl, C2, C3, 

C4, C5, 1--SM 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 0 . 75 1.50 

3--S-M 637 Tube Shields 0 . 40 1.20 
1--S-M 814 Escutcheon  . 50 
1--S-M 819 Knob  .30 
2--S-M 820 knobs 0 .30  .60 
1--S-M 818 Haokup Wire  .50 

L6, L7 2--S-M 30X Couplers 0 . 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  

" ' c; ci 
Lt 

  vl 

t.0(4,CWS1.0j mIX,UME 
DIS.KE-DieN 1 MIRING 1 

441.610 

The 

c4 CS 
I 

1.50 

—19 

...80 V - 15 

NOTE COIL LS INDUCTIVELY COUPLED TO 
CoiL Li 

R2 1--Durham 20,000 ohm 1-watt 
Resistor  .75 

R5 1--Durham 10,000 ohm 1-watt 
Resistor  .75 

R6 1--Durham 60,000 ohm 1-watt 
Resistor  .75 

R12 1--Durham 300,000 ohm 1-watt 
Resistor  .50 

R10 1--Carbon 3750 ohm 3-watt 
Resistor  .75 

Rll 1--Carbon 2360 ohm 5-watt 
Resistor  1.10 

C10 C14 2--Sprague . 1 mfd. Condensers 
0 . 90  1.80 

C16 1--Polymet . 002 Fix:4 
Condenser  .75 

C15 1--Potter . 1 mfd. Condenser  1.25 
R7 1--Carter RU 400 ohm Resistor . 20 

1-- H & H 5174 On-Off Switch. . 85 
SW 1--H & H 5192 On-Off Toggle 

Switch, Long Shank  1.00 
7--Binding Posts 0 . 15  1.05 
1--Set of Hardware  1.20 

C VS iTt C V4 

HARDWARE 
10--3898 L60 Lugs 
36--5701 #6 Shakeproof Washers 
29--4113 6/32 x * Hex Nuts 
41--4980 6/32 x * RH CP MS 
2-5697 #4 Shakeproof Washers 
2--4110 2/56 Hex Nuts 
2--4976 2/56 x ¡ RH OX MS 
1--3034 714-304 Coil Mtg. Bracket 
7--Feet #14 Yellow Wire 
1--5716 *" Hex Brass Stud 
3--5713 *" Fibre Washers 
2-4994 6/32" x re RH CP MS 

• 2-4989 6/32" x 1" RH CP MS 
5--5705 Ext. BP Washers 
5--5706 Plain BP Washers 
2--5031 6/32" x le RH CP MS 
2--5049 11/16" x e Spacer 

C v5 

C14 

C3 ICAj CI7 

UOVAC---- • 

L3 

71 

vu Seat 

SRICC011ClI 

Ira 

new "37, 38 and 39" Silver-Marshall super circuit, for midget chasses. Resistances (ohms): 
R1, 750; R3. 200; R5, R6, R7, 10,000; R8. 400; R9, R11, 100; RIO, 1,000; R12, 4,000; 
R13, 10.000; R14, 500.000. Capacities (mmf.): Cl, C2. C3. 425 max.; C4, 250-600: C5, 750: 
(mt.) C6, C7, C11, C13, 0.1; C8, C12, C14, 1.0; C9; .001; C10, C15, 0.25; C16, C17, 8 

(electrolytic). 1?2 and k4 are 25,000-ohm resistors of one-watt rating. 
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CABLE 5596 

le.ledeitilreMiteitee 

se" 
OR PDX 

4  
0 

ElLACR 

YELLOW 

 787E -OR 7- - -7032-
GEN ONO 'RO (ONO , PRECISE COMO ecot 

OR 7830 
7075 re 54e4i cost 

•  

zeal* JAM( CAS! 

0.0000000. 

e. 40K 

NOTE - A • ,OLU, E co.ra CL 8 - vOL uME CONTROL - C -SWITCro 
ARE ONE vh, T 777 7 vOLuNE CONTROL) CONTROLLED ev ONE .1002 

— STERLING MIDGET — 

2 MEG 3457 

224 

27,5000KM 

10,000 ONM 70 3i 7255 

MODEL "B" 

YELLOW 

MAROON 

C MORE 

17115 

°Z14'" 

7 WE IN Setl( CAM 

VIEW LOOKING AT 
SOCKET FROM 
OVT5/0! OF C005510 

VOICI BO  

lUX 245[ ---1 

01 
eLe 

  1.JX e45[1] * 

566 

“37 

••• 

•••• 
b . - • • 
C oS O•-••'. • ,e 

FIELC 

 4!: i.ijItia   rniumiudieunkiiilimminumnitiimmimminiumiiimmunumninennummumiutumunrinuttuninumminimminiumuliminuminnuniniiiiiiiinre4 



OFFICIAL RADIO SERVICE MANUAL 268G 
numumarnmmino=numulimmitim'munnumminmutor""numnummrmunnumumurd....numinnommmumnunamnammunimunminiuumemeu 

LONC 
ANT r 

SHORT 
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GND, 

SILVER-MARSHALL, INC. 

124 \ 122 

' 
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0.00035 
\ MFD\ 

0.00035 0 
MFD 

0.025 
MFD 

w. 
60000 
OHMS 
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Q 274 
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SONORA PHONOGRAPH CO., INC. 

SONORA MODEL E 

LONG .00015• 
MF. .26 

SNORT 
ANT. 

.00025-
MF. 

+ CHASSIS/  .0à323- 
tiev. MF. 

s 2.5V 0 1 
111. 

ere.9°.elp. 

"T -e"G̀ ss FEMALE PLUG 
e, 
± 2.5V ± 15V• I IN ""1" PACK 
e, 
±.5v 

o 
e+-4501, 

±i.sy.e 
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a 

E ohms 
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'26 '26 .00025- 3 mEs65 '27 
Me ' PET T1 

550 
OHMS 

\ 1.5 V" 

1.MF 

'IL A 

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 

2.'V 

REPRODUCER 

Ti 71 

V7 

5.V •EP +50 +105 +225 110V. 
At. 

7,500 0+045 3$0o owpAs 

+2z0 

+115 

unner-tion to each leg of the 1.5- volt 
;Ilan- in.. Note that the pilot light 
must be insulated from the chassis. 
The power for this receiver is ob-

Lcuned 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 
AVERAGg VACUUM TUBE AND LINE VOLTAGES 

FOR SONORA INSTRUMENTS 
Model* A-20; A-36 A-44, A-44 

Um Voltages 125 120 115 110 105 

Primary Voltages across Transtormer 87 M 82 50 77 

Filament Voltage 16.0 15.6 15.2 14.8 14.4 

Radio Amplifier PUN Tullelie 125 122 12 115 112 

Tubes TTM RA-1 Plate Current rnA. 5.4 5.2 5.0 4.9 4.7 

Grid Bias Voltage 4-6 4-6 44 4.6 4.4 

Deep, upe Filemmt Voltage 2.4 2.3 2.2 2.1 2.0 

Plate Voltage 22 21 20 18.5 19 Type DE-1 

Filament Voltage 2.4 2.3 2.2 II 2.0 

RA Audio Mete Voltage 115 112 110 107 104 

"eel" Tubb Plate Current mA. 6.0 5.8 5.6 5.3 5.1 
Type DEI 

Grid les Voltage 6.5 6.2 5.9 5.6 5.3 

Filament Voltage 79 7.1 7.5 7.3 7.0 

Penh-Pull Audio plat. yams. 435 420 409 390 380 

Annerei Tub.' Plate Current rail 47 ' 45 43. 41 39 
Type 50-2 

Grid Bias Voltage 87 _ 84 80 _ 77 73 

Brown.w, n, Gnd..\0•Ant 

Yellow-black-› 

Yellow 

Brown-red Brown 

POWER-UNIT 

3 mkt,-

-2 mid. 1 mtd. 

ohms 

9,500 ohms 

Black-
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01 
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Black - - - - 
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Green - - - 

Maroon-black 

Maroon --
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Yellow-black  

--
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1.5V •- ( 2 1.5 W1N0 - 

1NG5 1N 
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 O 
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LW ANT 

0 
867a61 66745 

61886 -60'-
62115 
62498 -220 

383Ts1 c' 
.000( 

38447 

6673.9 

66756 -60,-
6684i - 25,  
66651.-220v 

666217006. 

66000 GANO CONDENSER 

T66Soo TOR IIPHONOHOOELS 

66052 

66017 
.25 isro 
200V 

SEE NOT 

61207 

665/8 
z 

1-s0e 

66758 -60-, !OR 60, 
66842 .25 66755 66755 

- - 275012.675017 

1 01012 222017 
  0000)s—•-dr ono 66610 66611 

FOR 2.5, 

r 
1 — -,I  

1 -  1   i ., I 1 
1(5 I 

2 J 
66170. 60-- 
62288 ' 65— 

L I T TTT __TT 1 _ __T_  I 
_c-BLACes 

'11111114; 

AVERAGE VOLTAGE READINGS FOR MODEL R-100A 

Line Voltage 115 Volume Control Full On 

Position of 
Tube in Set Type of Tube Filament 

Voltage 

1 R. F. '24 2.16 
_ 

- 2 R. F. '24 218 

3 R. F. - '24 2. 2 

- (Jet. '27 2.18 
_ 

- 1 A. F'. '27 2.18 

2 A. F. I '43 I 225 

- 2 A. F. '43 2.25 250 
----- — 

Rectifier '80 4.7 

Effect ive 
Plate Voltage Plate to 

(Plate to Ground 
Cathode) 

160 165 

160 165 

160 165 

175 170 

125 130 

250 300 

300 

Scrs 

oltage 
Bias 

Voltage 

_ 

79 1 7 

79 1.7 
- 

79 1.7 

areurraten••••6. 

66023 -64000(1 

YELLOW 
PINK 

66325- 3.spoon 
66324 - 2000012 

ORANGE 

66326 • aspoo6 

66024-40030A 

GREEN 

23 
•___ _ 
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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 circuit 
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-
denser' CI, C2, C3, tuning units; CIA, C2A, 
C3A, shunt trimmers; CS, C21, .0008-mf.; C6, 
C7, C8, C9, I.F. circuit trimmers; C10, CIS, 
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; RS, R9, 100,000 ohms; 
R7, 40,000 ohms; R8, yi-meg.; RIO, 1.0-meg.; 
R11, 12,000 ohms; R12, 3,800 ohms; R13, 4,300 
ohms; R14, 1,800 ohms; RIS, 1,300 ohms; R16, 
435 ohms; R17, 400 ohms; R18, 65,000 ohms; 
R19, 20,000 ohms; R20, 210 ohms. 

Operating voltages (with volume control in 
position "full" and line potential 115 volts) 
are as follows: Filaments VI, V2, V3, V4, VS, 
V6, V7, 2.2 volts; V8, 4.6 volts. Plate po-
tentials, VI, 160 volts; V2, 168 volts; V3, 
125 volts; V4, 163 volts; VS, 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; VS, 6.8 volts; V6, 
4.6 volts; V7, 16.5 volts. Cathode potentials, 
VI, V4, 2 volts; V2, 4.9 volts; V3, none; 
VS, 9 volts; V6, 4.5 volts. Plate currents 
(normal), V1, 2.8 ma.; V2, V4, 2. ma.; V3, 
9.5 ma.; VS, 0.25-ma.; V6, none; V7, 36 
ma.; V8, 72 ma. Screen-grid potentials, VI, 
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; VS, 
V6, CL-24; V7, CL-PZ or CL-47; V8, CL- 80. 
The above readings on the pentode were taken 

LI CI. 

III RA 1U OfT 

PC CIS CI: NONNI COL 

LI / CS. 

Chassis of series "90" Clarion: compare 
this illustrative 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-volt 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 of a '27-except that the 
cathode prong becomes the space-charge- grid 
lead. An adapter which exposes these five con-
nections will be 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- resistance 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 to 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-

0%. L4 1111 F LS ISPOEL RFC 
6 ci CII CI (' 14 

eration at 1400 kc.; except that C3 (the high-
frequency 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 full on; the 
automatic volume control circuit will then cease 
to level the signal strength, and a tuning 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 VI and V4, and the plate of the oscil-
lator Vl; and that, with respect to ground, this 
lead has a positive voltage of 95. 

0 F- 0N TUNING VOLUME 
AND TONE 

Cl A- Cl®  CG 

ELECTROLYTICS 3A 

O C 

10 @ 

(2® 

C3 

V7 CAP 

® "ti.; c'14') 
POWER. 
LEADS 

WV.* 14.06dC, RcrN 

REPRODUCER-
cABLE 

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. 

Fr oft '47 TONE CONTROL 
c 22 pew:IOC,' Ott 

50KI 
COIL 

PT 

C9 

8 

SW. 

Schematic circuit of the highly-developed midget and console Clarion "Series 90" superheterodyne receivers; these utilize both variable-nut and 
pentode tubes, with automatic volume control. (Note: in the nianufacturer's "breakdown analysis" illustration of this receiver, condensers C24 

and C2S return to the juncture of R10 and R20, instead of to the chassis.) 
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AMERICAN TRANSFORMER CO. 
CONCERT-HALL AMPLIFIER-TYPE 25A 

r3 

Panel A—Two-stage input audio-frequency amplifier. First stage: 
one 227-type tube. Second ...Inge: two 226-type tubes. 

14 

0-100MA 
DC 

-SO 

AC 
LSE 

SWITCH 

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. 

DIY 
et LUXE 
I!! STASE 

1 ti n 

15,2 
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A EI• DE T. C - A 13•90X C - A eX. MAX 

FIG.7 STANDARD AUDIO CIRCU T OPERATED WITH BATTERY 
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Bal AF 

Eil•R 
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2 SVAC2 

2SVAC 7 
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1214D. 

AL 
IRE 
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Panel P—Power-supply unit. Provides all d.c. 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 amplifier 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 /sower 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 
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AMERICAN TRANSFORMER CO. 

PLATE SUPPLY TRANSFORMER CONNECTIONS 
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MIDGET RECEIVERS 

(The pilot lamp shown is used in Circull of the Cro3lcy " Model 54-.Vc,c Ruddy. -

In the Crosley 54 ("New Buddy") a con-
ventional circuit is used, with provision for 
a phonograph pickup ( PI, P2) Resistor 
R1 is the volume control, and tne 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 the Intest "New Buddy" and 
hence It varies a little from previous re-

lenses 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; V5. is an '80. Resistor RI Is a 25,000-
ohm potentiometer; R2, 20,000 ohms; R3, 
440 ohms; 114, 1 megohm; R5, 10,000 ohms; 
R6, 25 ohms on each side of the center tap; 

117, 1650 ohms; R8, 119, RIO, 10,0()0 ohms; 

The Jchematic circuit of the Jacksma-Bell "Model 62 The 16,9e filter capacities are provided by dry electrolytac condensers. 

Following are the values used in this set: R7, R8, 119, 10,000 ohms; RIO, 5,000 ohms; 
Volume-control resistor RI, 3,000 ohms; 1111, 2,200 ohms: R12, 30,000 ohms 

R2, 10,000 ohms; R3, 250 ohms; R4, 30,000 Condensers Ch, C6, C7, 7 rnmf: CR, C16. 
ohms; R5, 0.5-megohins; 116, 2 megohms; 

LOIS 
11.1/4 

Remler Division, 
Gray & Danielson Mfg. Co. 

CAMEO MODEL 14 

'14 

1115111 -
• kW, 

01+ 111111 
CO '14 Oil if (Riol 

160 ' 100V. 

the similar circuit of the "Model 53:1 

R11, 150.0(X) ohms; R12, 1 megohm. 
The condenser capacities are as follows: 

C4, C6, C7, C11, 0.1-mf., C5, C8, C12, 0.5-

inf.; C9, C10, .00025-mf., C13, a -twin-8" 

electrolytic condenser. 

(The pilot light, V6, is not used in the 

"Model 54" set.) The RI:. choke Chi and 
the condensers C9, C10, form a carefully-
designed R.F. filter system. The receiver 

is illustrated at the upper right on nage 274. 

C17, C18, 0.1-mf.; C9, C19, 1.0 mf ; C10, 
.00025-mf CII, 8 trif; C12, 02-nif; C13, 

.25-mf.; C14, 2 mf : C15, 4 mf. 

Pilot Radio & Tube Corp. 

"PILOT MIDGET" 

r440....donie.mmum414444444.3.44.444••••••44.4. 11M., f II 
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110V 

obim, r-r 

ISOlIMP 

: 1,1 
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Keller-Fuller Mfg. Co. Ltd. Jesse French & Sons Piano Co. 
RADIETTE MODEL 14F JUNIOR MODEL "G" 

Federated Purohaser 
MELORAD " CATHEDRAL TONE" 

W.. AC 

14 

Master Radio Mfg. Co. Ltd. 
MASTER MODEL 424 

11 11 C CI. 11 11 C CI 

The technical details are as follows: It 
(volume ('ontrol), 6,05)) 0100S; Rl, 500; It2, 
Ittl, 50,000; It3, 425; 114 ( hum control) 200; 

R5, 1584; 1t6, 1,800; It7, 2515; 119, 100,0()0; 
R10, 1{11, 500,000 ( tone selector). The 

voltage divider comprises 143, H5, 116, 117. 
The condensers have the following values: 

'14 II a  '45 

/400 011441 

11/116 sktr _ 

•  
 isurus 

 •O' 
1440 go00 

Si/ C111111S .5IA10 0141/5 0005 
- 

11 Li 

Toot 
ceirraci:-, no LS C) 

C, 350 nunf.; (Cl, trimmer condenser); C2, 

C.1, 0.1-111f.; C3, .002-mf.; C5, 0.5-111f.; C6, 
C7. Lo Inf. ( 60)) V.); C8, C9, 2 tuf. ( 1,000 
V.); Condensers C4, C5, C6, C7, C8: C9 are 
in litter hank. In some cases it is necessary 
to use .001-inf. for C3, to overcome feed.-

haek from the R.F. stages. 

1000 
0111111 

4 

o 
0 

o 
0 

DIU OW 
II 
Mr 

Pt 

ituumo 

110V. or. 

47) 

SI» 

001 Id I Iín1 71<: eft 

Fr; 

gill V AC 

---1 

Slots 

"rout. 
eft»  

11/11111  

CHOU 

t„, luto 

OF' knit 

'14 

01,11110 

--1 

Pieroe-Airo, inc. 
DeWALD MODEL A.C. 524 

Transformer Corp. of Amerioa 
CLARION JR. MODEL 60 

14-41 FL 

Following are the values of the compo-

nents: tuning condensers Cl, 420 111111f.; C2, 
C12, 0.1-mf.; C3, C15, 0.24-mf.; C4, C9, 
0.5-inf.; C5 ( tone control), .0005-nef.; C6, 

CIO, 1.0 Inf.; C7. C9, 1.5 inf.; CII, 0.4-inf.; 

SLIM *MS 

OHM 

011114 

OCT 

t Ina 

WUXI! 

if 4410 

01 

'14 ut/ 0114.r. '41 

IWO 1400 
OnIt Win 

titLo 
COA. 

C13, C14, 12 mmf. 
. The resistors have the following values: 

Itl ( volume control), 25,000 ohms; R2-1, 
167; R2-2, 13,400; R2-.3, 8,200; R2-1, 4,600; 
It3, 40,000. 
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SA 

L A 

GND 

EMERSON RADIO di PHONOGRAPH CORP. 

.c.  
à  ••• • ILI 

r. r. 

0; 
a. 

J._ 

4, 

C, .l'uning Condenser. 

C2 Neutralizing Condenser. 

C. Ilias C kaiser . 23 MF. 

C. RA'. Plate By- Pass Condenser . 25 MI'. 

C2, :Antenna Condenser .00025 MI'. 

C. I /et. Padding Condenser. 

C2 Ikt. Screen Grid Bias Condenser .25 NI F. 

Ce 1kt. Control (;rid Concknser .0001 M F. 

C. Plate Condenser .0005 
1.t Audio Coupling Condenser 0.1 Mr. 

.J - 

200. «V 
'41, INDICATES CHASSIS 

CHASSIS SHOULD stc GROUNDED 
TO A SEPARATE GROUNO. 
ALTHOUGH IN MANY CASES IT 
MAY BE CONNECTED TO THE 
GROUND POST or tHE RECEIVER 

ro 
ow/ 

Ls rirt_rs A C 

PHONO lo 
MOTOR 

90 

PEG 

CIRCUIT DIAGRAM OF-

HAMMARLUND "HI-Q 31 
A C RECEIVER 

o 

It Audio Grid Condenser 0.5 NI F. 

Filter Condensers 8.0 MI: Each. 
Filter Choke. 

Speaker Field 2!:00 Ohms. 
Phonograph Jack. 

Dial I amp. 

Volume Control 15,000 Ohms.. 

t;ritl Bias Resistance 620 I duns. 

1kt. Control Crid Resistance .5 Nleecilon. 

Det. Screen Grid Resistance .5 Nleeolon. 

1st Audio Coupling Resistance . 1 Nlegohni. 

MODEL 
-F - 

Re 1st . tulio Crul Resistance .5 Nlegohon. 

k 7 1st .Auclio ;rid Iii.,. Resistance 1750(111ms. 

11  Cord rol 20 ( Him,. 
R, I 0 Current Ite..istance 4500 ¿Hints. 
Roe 245 Crid llias Resistance 650 Ohms. 

T, Antenna Trait, runner. 

1. RI'. Inter stage Translormer. 

T. Input Audiu Tratishirmer. 

1 ower Transf lllll ter. 

It, Hi- Lo Tuggie Switch. 
IS, SI' S.T. Tuggle Switch. 

HAMMARLUND MFG. CO. 

o 

PHONO 

245 

245 

o  

o 

o 

2 • • é 

- 4. 0000 

1190. 

3 ' 50. 

150./ 

7400 

TOP ( L•8CL) 

L. 

G 

DOUBLE FIELD WINDING 
or SPECIAL  

"HI C1 SPEAKER 

Ii 

I AI 
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HIGH FREQUENCY LABORATORIES 

21.12F !nee 51t0 

HFL MASTERTONE 

192.9 MODEL 

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 side of the static characteristic curve of this tube. 
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HAMMARLUND MFG. CO. 

Ei 

Fi 

- CIRCUIT DIAGRAM OF - 
-HAMMARLUND- ROBERTS' 

HI- Q RECEIVER 

I. 

SHIELDS 

WOOD BASEBOARD 
9' . X 13 1/2  X 1/2" THICK _ 

ONE 
I  CONTROL 

METAL ,' 
BASE 

MICARTA PANEL, 
5 1/4 * X 9' 

WIRING DIAGRAM OF-
HAMMARLUND ROBERTS 
"HI-Q SIX' POWER SUPPLY 
- FOR USE WITH Eli POWER TUBE' 

TRUVOLT 
COMBINATION., 

RESISTOR   
NR. 2 

9   

FLEXIBLE 
LEAD , 

ONE 
CONTROL 

- CIRCUIT DIAGRAM OF - 
HAMMARLUND - ROBERTS 
"HI-Q SIX" RECEIVER 

RAYTHEON TYPE BH 
,TUBE SOCKET 

-  

TOBE 
N4.411 ( e- 0 
BUFFER - , 0 
COND. ' --- 

eR 

-A -8 +A +8 +8 +8 C -C 
+C GND 67V. 90V I35V 4.V. 9V. 

SAMSON N2.713 
POWER BLOCKS, 

INDICATES HOLES 
,IN BASEBOARD 

111-11.11 

Il III 

-7 - 
III I 

JJfl 

8-LONG 

k,, L -: 
I I 

I 

L 4 ------ ------- TRUVOLT RESISTOR NR.3 WITH MOUNT r -   

a 

TOBE 
HI-Q BC 

CONDENSER 
BLOCK 

FAHNESTOCK RAYTHEON TYPE R 
TYPE R REGULATOR TUBE 

CONNECTING SOCKET 
CLAMP 

HEAVY BLACK LINES INDICATE 
CONNECTIONS TO BE MADE ABOVE 
BASEBOARD. DOTTED LINES 
SHOW CONNECTIONS TO BE MADE 
UNDER BASEBOARD 

 sminliMninfilnIMMTM. - -  misundie•  

-=" 
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CIRCUIT DIAGRAM 
OF 

HAMMARLUND 
"HI- Ca 30" 

BATTERY RECEIVER 
MODEL 30- R- BAT 

f 
ANT 

HAMMARLUND MFG. CO. 

A— B— Cl-
BLACK 

B+ 35V 
YELLOW 

B+45V. 
BLUE 

6+135 OR 180V. 
GRAY 

A-B- C- C- B+ B+ 
C+ A+ 4.5V. 22.5V. 45V 90V. 135V PHONES 

C— 9V 
GREEN 

C- 27 TO 40.5V. 
BROWN 

H-RNIMFI.R.1-UND 

1 
1 

a 
a 

•a• 

E 

E-.-. 

„ /00 f. ellpe"ide 

" 2- Li Cowmantlern 
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LIST OF PARTS 

MELO—HEALD 
11— TUBE 

SUPER— 
HETERODYNE 

(MD 
0 j  

MUM. 

86.614 Clesist 
%vow. 

ar... 
0111110. 

ge400, 
(110 
emus 303,000 C • Vier,. C 1.10014F 

OHMS 

ROBERTSON-DAVIS CO. 

1-1M Oscillating Robertson- Davie Certified Melocoupler. 
1-124 Mixing Robertson- Davis Certified Melei:Queer. 
11.-133 Long Wave Robertson- Davis Certified Melocouplers. 
3-Multistage Robertson- Davis Certified Makdorreers. 

11- Ne-Aid UX Cushion Sockets. 
1-Dublikr 68IG .111623 MF Condensers, 
1-Dubiller 441 AM ME Condenser. 
2-Dubilier 867 I MF Condenses-n. 
1-Diabiber 3 Meg. Grid Leak. 
1-Dubflier 4 Meg. Grid Leak. 
I-Eby Binding Posts. 
1-Yaaley 499 Ohm Potentiometer. 
I - Y amley No. MI Filament Snitch. 
1-Ym.ley 2-Ohm Rheostat. 
1-Yazirry 4-Ohm Fixed Variable Resistance, 
1-Yrixley 1101 Cable Connector. 

2.-Hammariund MK MF Midline Variable Condensers 
1-Hanimarluau' .411118132 MF MCI Midget Condenser. 
1-Jetrrell 13.5 6-184 Miniameter. 
1-Jewell 13SB Double Scale Voltmeter. 
2-Elkay Type 2 Equalizers. 
1-Frost No. 11112 211,511 Ohm Variable Resistance. 
14-UX 261A Radintros,. 
1-UX 112 or U X 171 Rntitotron, 
1-Ltirnole 7:21 Drilled and Engraved Panel. 
1-14:27- inch Baseboard. 
3-Formica Terminal Strips. 
2-Kws-Karich No. SIS Walnut Dials. 
S6-Feet Belden No. 12 Wire, 
186-Kellogg Soldering Lugs. 
1-Package /teeter Solder, 

LINCOLN RADIO CORP. 

• IA '14 innPSM"M'17 

6,6\ 

"it si 061441- \. ' 3,000 
OHMS 

(14:: xitlell 

550V .(SW I ilILD es 3 
1101 411 

The heart at every superheterodyne is di intermediate amplifier The "Model 31" had four srreen grid I.F. stages, with plate windings tuned by the 

100-nunf midget condensers Cl The bi,pass condensers C are 025 nif P1 P2 are phonograph pickup sacks, and L the "local- distance" neritch. 

Lee/ 

'MA 

.000 II fee 
000 SeF CMCKI 

*ON 

-94ir • •• tb• 9oVO‘TS 

PRIESS RADIO CO. 
.0one erne 0002355F 

CROSI( Ilu C,IirsLmZ 

'ON •ClIA 
Of in• Dtri 

STOOL- CINNOL SWITCH IS SHOWN - - 
IN • 1.01T" POSITION 

RATIO S-I 

O O 0 • 
A* 5- HUI O-MI 

RAT 10 1/.1 

pèà P T .11A 

PI 

PO 2 

7 he circuit at the left i,r that of 
the Priess "Nine in Line." one 

of the matt powerful and efficient 
receivers of its day. This is the 

"Model IC; the "Model (••' 

added another tuning circuit. to 
Increase selectivity in concerted 

distrwt. Many inquiries for this 
circuit have been received . but it 
has only new become available. 
In some receivers, slightly dif-
ferent connections to the audio-

stage :witch will be found. 

1: 
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GRIMES 4-DL INVERSE DUPLEX 

0003 
MP() 

I MFD 

LOUD SEA 

s EL  

• 0005 MF 

AERIAL 

,3•11ri-

Cer ,f P 5,11El VED WIPE 

voLurtE copersoL 
GROuNo 

- - - 

iootes 

•cloo5r1F 

TELEPHONE 
MAINTENANCE CO. 

sTABIL- ZEM I99- c 
1000 Ofels 

The " Telmaco P-l" portable 
receiver, with optional 

loop and aerial and ground 

connections. The set, with 

its reflex circuit, vives 
three R.F. and three A.Y. 

stares with four V'99 

tubes. The battery oon-
gumption is very slight. 

- GAROD 
NEUTRODYNE 

0 OÙ 
MF 

0005• MF 

Ar-

30 
0,-4M5 

 e  15 PIE 

90 V 

2 MEG, a 3 

PR'. 

3e1;   

-T- I 
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eo81 

P122 CHOKE 

ANT. 

  _ 
7 

" DAY- FAN "I 
MODEL- 5055 

N21 

•.rtmertax,ruceranntr•=•na,:nrsrao iralimelmazdar:+raflimisalfsciasiax.rxemema. :•• 7•E 

eop oe 

Gar' 

7:7 
frie,. Velteptt Con ee ,,, /, 6e react 0,0,zerozorrda.k /o Voe, law cur.-awe 
C odo,obas fracelie, and 4,5 0.4otee. 

ore OS /ndlit•lene ofFen .Z4 et 0.1.4 z,IIIOZOI 
pe.porlionl lien*/ .1.-e/t0e.fro- Thi«, e• o• 

sh•uis Spa clue 740 ileC.iike• %l.. of rip .4 •,i,•• 

66-r 

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. 

ANT 

GNO 

I  i 2U00 TO 
40.000 
OHMS 

e 

Nil 
R.F. TRANS. 

1- 25000 — --- —r—  
o '24 çay OHMS '24 

r t 
I 

2gH0M0S0 

OUT PUT 

OET 

'24 

RE PRODUCEZ 
.002-14F. SOCKET 
1 .02-MF 

/RFC. 

0.1-NE " 1H16 

45 

0.St4f (Z5-
CYCLE SETS ONLY) 

Circuit of the Crosle)' Model 48" or "Wingt 

CABLE 

NY 2_ AUDIO TRANS CONDENSER. BLOCK N2 1 CHOKE 

—  COLOR. CODE FOR CABLE 

 sMU 
G SL 

PwR.1 

MERSHON 
,-- 8 MF PRI 

2.5 V 

_J 

Nlh AUDIO TRANS. 

RED B+ PWR. ; RED Je WHITE= 13+ PWR.1; MAROON if RED = 13+ AMP.; 
MAROON 8+ DET.; GREEN WITN REO &YELLOW TRACER.= A— B— C+ GND. 
YELLOW = A+; BLACK WITH GREEN TRACER = C— Pw R. BLACK WITH 

WHITE TRACER. r- C— PWR. 2. 

110V 

A C 



358B OFFICIAL RADIO SERVI CE MANUAL 

4* 

GROUND 

2 

ELECTRAD- LOFTIN-WHITE 

'24 — TYPE 250 — 

f er..ferd- BLAcK 

s 

-r 

2 MF. 
BLACK 

200V. P2 

R7A R7 s R7 c R7D 2500»-
,AAAM-MAWO FIELD 

800 800 

115q. 
GO ^.* 

'50 

2 MF. 600V. 
2 MF. 

'81 300 V.\ • 2 MF 

BUOC SPAGHETTI 
COVERED 
, TWISTED 

4 — 250 PUSH PULL 

4 MF. 200V. 

BLACK II Bli."tCivlqvZ. 

8 

o 

7 1000 V.111 
J. AV. 
/7 71500V, 

1/2 MF. 
1500 V. 

BLACK SPAGHETTI 
COVER-ED 

o 
o 
o 
o 
in 

250,000 
Re R9A R98 R9c GREEN 

50 000 13500 800 900 4 v g 
-O/IAM-MAM  

500 • 

'AIWV\e—IC):15E°L°Djá 025°° R11 Rla FIELD 

'50 

YELLOW 

YELLOW 
TW STED 

GROUND 

 v\MM-NAAMA,  
100,000 200,000 

115V. 
60", 

BLACK SPAGHETTI t 
TWISTED 

GREEN 
4 TWISTED 

oareeL_F.,(1C.E BLACK SPAGHETTI 
-  

b•- SWITCH 

2 MF. 
1000.V. 

\\ 2 MF. 
1500V. \ 

TBWLUISETED ReD 

REO 

La.m.u.e".:.-.tuL.e..-., • * • 
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PHILCO «MODEL 30. 

The cirrsiit of the Mille° "Model 30" receiver. zvhich is desiguel for operatitn from a. two-volt SOU le e. It incorporates 
automatic volume control and tone control; and operates an inductor dynamic which requires no field current 

C2 j ct,d 

o e" 

VELLOW   
WITH WHITE 
TRACER ••., 

80- mum& \-7 

ri10007- I4E. el• 
I.F.T. 

r- —  - --1 

50 NNE. 
thn DET. /4- BOOSTER / Y214EG. 

dr-14IIE-G 1,4EG STAGE/ J., • 

BLACK WITH WHITE J BLACK WITH GREEN 
TRACER GREEN TRACER 

hit 1 NB 2 NU 
.C.-" 3V. O **C--" 3V. "C+ -

210. 'A- 8- C+ " -A4'2v 

WHITE YELLOW 

se 1130V 

LINCOLN " DC -8'! 

LET 32 LET. ,32 LET. 

Li AND 12, PLUG-IN 
INDUCTANCES 

TONE CONTROL , 31 
d JI 1140. 

DVN. 

- 

, 1 

I d 

SLACK WITH YELLOW 
TRACER 

514S. Y2. MEG. 
22 DET 
'30 (130 

• A+- 

'31 

It 

o 
REPRO-
DuCERo 

-15+" 135 `d 4i V .• "C-- 22 v. 

76e Lincoln "DC-R" superheterodyne not only works on two volts, but gives a choice of two •ivarebands, which may be extended by t e Ilse of 
coils. This specially powerful set may be operated froin an air- cell batter .; or s, storage buttery may be used, l he filament-voltage control is external 

to the circuit shown 

ANT 

VOL 
CONTROL 

GNO 

.002- ME 

10,000 
OHMS c' 

V4-14F. 
(RED) 

ENA5515....„ 

110 TO 120v 
pi D. C 

PIERCE—AIRO "DEWALD MODEL DC 632 s: 
,32 
e *32 

4...-V4•MF. 0.1- MR 
1» (SLUE) (GREEN-) 

v7 .•-• NS 40 
MAZDA 

(611-.154 

C2. 

iT  ¡r 
1/4- MF. MF. 

I- 1 TRANS.(5PECIAL FILTER CHOKE) 

DIET 

'32 
.0005-ME 01- 

MF 30 

act000 
0604S'' 
PURPLE 

100,000 OHMS/ 
(SLATE) L. 

40000 OHMS 
(PURPLE ) 

„ID 000 OHMS 
R2 (BLUE) 

T1 
.0005-MF. 

'31 

'31 

NEW VALUES: 
CI, C 2, LO 
CS, 0.1- >4F, RI, 
25.000 OHMS, 
Et, 5,000 OHMS. 

T2. 

DO NOT REMOVE 
.:REPRODUCER. PLUG 
WHILE SET IS 
L.TURNE0 Ord: 

The schematic circuit of the Pierce-Airo "DeWald Model DC 632" midget illustrated above. It is designed for 110 volt D.C. operation; but may qe. 

connected to a 220- volt line through a series resistor the Mazda lamp ballasts the circuit. Note the dynamii field roil Is in series with the filaniciits. 

MODEL B-94 LYRIC. 
00034-14F. r- 

, SS MME 
1.1 32 PI L2 I 

ANT. 

R1 

10,000 
obeis 
vpit.temE 

coerinzois 
RI AND R2 

ARE GANGED) 

GROUND 

W -MF g, IEZ R4„  

-me  

10,000-r 75000 I'Ll5.000 
0•045 0104.5 014145 

. 35 MMF 
1 32 L3 I 
I é 

DET. 
32 

01 

c+s.6À "G V. 

R.F.C. 300,000 OHMS 
  (.02-ME 

0a) 

BLUE 

TI 

5112 

C- 18V. A+.61/. 

T-
ir YELLOW RD 4-

r—, 

— 1/2 -ME 

Steal 

"13+.135"V. 

I he schematic circuit of the All-.4mcrican Mohawk "Model 13-94" Lyric, 
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—I•eut 

"HT 

PILOT "UNIVERSAL SUPER-WASP:' 
PHONES 

C14 J1 TO 

P-ZZ1 P-245 4010E COIL 
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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 used .0004-mf, condensers used only to tune the highest waveband, above 470 meters. Note the unusual regeneration method. 
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PILOT RADIO k TUBE CORP. 

TO BATTE.3IES OR 
POWER PACK 

LOFTI N -WHITE TUNER-

FROM PLATE 
or DETECTOR 

ELECTRIC 
PHONOGRAPH 
PICK-UP 

226 226 250 

TO A - • C POWER PACK 

-AUDIO AMPLIFIER" 

COMPLETE SET 
SPEAKER 

° 

227 226 250 

PRE - SE LECTOR. 

SPEAKER 



11.1/11Unt SWITCH 

: I 

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-volt supply is correct for all sets using 201-A, 
112, I12-A, 171 and 171-A type tubes. Once the voltage adjustment has been made, no 
further 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 four tubes, it may be necessary to install 
a 6 or 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 trace 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 
degrees and put it back. 

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. 

4 
17 

13 

21 

L I 

CIRCLED FIGURES DESIGNATE WIRE NUMBER. 

Schematic Wiring Diagram of Knapp "A" Power Unit 
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Picture Wiring Diagram of Knapp "A" Power Unit, showing rear of Panel and Transformer and Chokes 
mounted on Base Plate 
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CANADIAN WESTINGHOUSE CO. LTD. 

A Radiotrons UX120. 

B Radiotrons UX199. 

C Antenna Coil Assembly. 

D First Stage R.F. Transformer Assembly. 

E Second Stage R.F. Transformer Assembly. 

G 

H 

N 

o 

PARTS 

First Stage Audio Transformer. 

Second Stage Audio Transformer. 

J and L Gang Condensers. 

First Stage Vernier Condenser. 

Second Stage Vernier Condenser. 

First R.F. Stage Neutralizing Condenser. 

First R.F. Stage Compensating Condenser. 

Second R.F. Stage Neutralizing Condenser. 

Second R.F. Stage Compensating Condenser. 

Phone Condenser. 

 O #A 

 0 # 905 

 O r45 

 o -41C 

 o f21C 

 o#1.350 

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 - B C Green, Yellow and Red. 

1-A Yellow. 

-1 90B Maroon and Red. 

45B (or -1 22 1 ,B) 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 UX201A and UX201B Radiotrons respectively. 

Wiring Diagram of W57 is similar to that of W55 with necessary modifications for use with 
201A or 20IB 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 W53 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. 

3 
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_ _ J 

WESTINGHOUSE SIX TUBE A. C. CHASSIS 1928 MODEL AND 20013 LOUDSPEAKER 

PARTS 

A—Radiotron UY227. 

B—Radiotron UX171 A 

C —Radiotron UX226. 

D—Antenrue Coil Assembly 

E. F, and G Second and Third 
R.P. Transformer Amiably. 

H and I— Audio Trundarmer Arembly. 

.1 —Output Transformer. 

E —Selectivity Control. 

L. M. N. and 0—Four Gem Condeimer. 

P—Grid Condenser. 

Condenier. 

R -By Pass Condenser (tapped). 

S and T -By Pon Condenser (tapped). 

U--By Par Condemer. 

V —First R.F. Stage Grid Resietor. 

W —Volume Control. 

X —Second R.F. Stage Grid Resistor. 

Y —Third R.F. Buse Grid Resistor. 

Z—Odd Lade. 
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PARTS 

A Rectran U11440. 

B -• Linse Trmaformer. 

C end D - - Filter Choke Aaminhay. 

E - Voltage Dividing Resielnr. 

F —Potentiometer. 

0—Potmtionseter. 

H—Poterstimeetsr 

I. J. K. L. Ili, end N-18., Condenser 
Aseembly. 

0-1.ane Volume Compenamins Switch. 

P -Line Merited 

TERMINALS 

I and 2 —Meek end Yellow 1.S Voltz A C. 

3 and 4 —Mee. 2.2 wk. A.c. 
S eme 4 —Gram 2.0 Volts A.C. 

7 —Gram and Red. —41 

I —lemon +42 Volts Detector. 

—14eirome mid Red + 13S Volt 

10 —Red. +II Power Amplifier. 

11 —Blade and Gran - SC and 
Cireined. 
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CANADIAN WESTINGHOUSE CO. LTD, 

1 

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. 

Cl— Antenna Series Condenser (Marked III; 
m.m.f.). 

C2, C3, C4, and C5—Four Gang Condenser. 
C6, C7- 1st 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 R.F. Stage Transformer. 

T4-3rd R.F. Stage Transformer. 
T5- 1st Audio Transformer. 

T6-2nd Audio Transformer. 
T7—Output Transformer. 

C 1—Antenna Series Condenser (Marked III, 
160 m.m.f.). 

C2, C3, C4 and C5—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 

1•1,3 /10•II 

 O 
0,1-AVT 

 O 
„a, a 

 •-".0o-acio 

Hl 

:ff-e—Ce-ege 

C9, CIO—Gang Condenser Trimming 
Capacities. 

C11—Fixed Condenser (Marked III; 160m. m.f. 
C 12—Fixed Condenser (Marked 1111; 320 

m.m.f.). 

C13—Fixed Condenser (Marked IIIII; 880 
m.m.f.). 

C I4—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 
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CANADIAN WESTINGHOUSE CO. LW. 

..,GANG CO MOENS 

MODEL 70 

GING-COMMVISEA. 

Schematir Circuit Later Model 70 

This later model 70 uses an extra audio 
transformer (see Fig. 5A) instead of 
resistance coupling. It 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 ,V2and 3 volts is recommended. 

RESISTORS, COLOUR AND VALUE (OHMS) 
RI Filament Series Resistor-Wire Wound- .a6 
R2 Volume Control-500,000. 
R3 Screen Grid Selles 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 RE. Transformer. 
T5 Input Transformer. 
T6 Audio Transformer. 

REACTOR COILS 
LI R.F. Choke-(40 ohms.) 
L2 & 
L3 Louspeaker Coils--(425 ohms each). [ 

e 
c CONDENSER 

CI 1st Gang Condenser Trimmer. 
C2 It Gang Condenser Section. 

i" C3 2nd Gang Condenser Trimmer. 
it C4 2nd Gang Condenser Section. 

C5 R.F. By-pass .5MFD. (Type 1268). 
C6 R.F. By-pass .5MFD. (Type 1288) 
C7 R.F. By-pass .5MFD. (Type 1268) 
C8 3rd Gang Condenser Trimmer. 

I CO 3rd Gang Condenser Section. 
Ê; 1 CIO 4th Gang Condenser Trimmer. 

CII 4th Gang Condenser Section. 
C12 R.F. By-pass Condenser .5MFD. (Type 1268) 
C13 LE. By-pass Condenser .0005. 
C14 Audio Coupling Condenser .01 MED. 
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The following voltages are correct for 90 volts on the green cable lead and 4¡ on the 
blue lead. 

Filament to Filament to Filament Plate 
Socket Filament Control Screen Grid to Current 
No. Volts Grid Volts Volts Plate Volts Milliamps 

I. Ant. Stage 2 I 4.5 60' 0 145 1 0 
2. 2nd R. F. 2 I 4.5 60* 0 145 1 o 
3. 3rd R. F. 2 I 4.5 60' t) 145 1 0 
4. Det  72.1 4.5 IO* 0 0 
5. 1st Audio 2 . 1 Ir 90 3 3 
6. Push Pull. 2.1 22 145 7 . 4 7 . 4 
7. Push Pull. 2 . 1 22 145 7 . 4 7 . 4 

Socket Reading Later Model 70 (See Note under Figure 6A) 

I. Ant. Stage   2 . 1 4.5 90 0 145 1 0 
2. 2nd R. F  . 2 . 1 4.5 90 0 145 1 0 

3. 3rd R. F... 2 . 1 4.5 so o 145 I o 
4. Det  2 . 1 4.5 48 0. 6 0. 6 
5. 1st Audio  2 . 1 2.8* 96 I . 8 1.8 
6. Push Pull.. 2 . 1 22 145 7.4 7.4 
7. Push Pull.. 2.1 22 145 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. 
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CANADIAN WESTINGHOUSE CO. LTD. 

) 224 

3/00 

227 

C f C5 
= 

Y/v..g.« IC /if.. 0 

-sett IC o 0itetaele-r" 

R 4  
a ow r• moor). 

f004000 . 
C-49 

.0 227 

C-8  

C-10 r4 

MODEL 80 
60 Cycle 

CIO 245 

MODEL 80 
25 CYCLE 

1 1 



376 OFFICIAL RADIO SERVICE MANUAL 

[ ti'f.—...— 

É 

.coe=rarvient rcz ,miam time iv, 

MODEL 

89 

CANADIAN WESTINGHOUSE CO. LTD. 

es 

4 

«awl 

ee 

L - 

sneer. SNOW 1:),, • diükéigaiMMEIEERar=A - ¡-4!)---

',- 1 1114'3 I. 

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 is used) 
T I—Antenna R.F. Transformer 
T2—First Stage R.F. Transformer 
T3—First Inter. Freq. Transformer (assembled with 

C.10, C. 5 and C. 6 
T4—Second Inter. Freq. Transformer (assembled with 

C. II, C. 7 and C. 8 
T5—Third Inter. Freq. Transformer (assembled with 

R. I, 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, ( 14 Meg. Brown) 
R4—Filament Centre Tapped Resistor (60 ohm. wire-

wound) 
R5—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.) 

RI 0—Oscillator Grid Resistor (3,000 ohm. Green with 
Blue tip; was Green) 

R11—Voltage Divider Resistor (Vitrohm 4800 ohms.) 
R12— Phono. Pick-up Bias Itesistor (if used, 2000 ohms.) 
R13— Phono. Pick-up Volume Control (if used) 
CI, C2, C3—Three Gang Condenser 
C4—R. F. Compensating Condenser 
C5, C7, 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.) 
C 1 3— 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) 
C18-0scillator Grid Condenser (720 m.m.f.) 
C19—Fixed Oscillator Trimming Condenser (720 m.m.f.) 
C20, C21—Oscillator 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.) C ltd C27—Filter Condenser (2 m.f.d.) Fi er on enser 
C28—Filter Condenser (2 m.f.d.) assembly 
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) 
Li, L2—Filter Choke Coils (assembled together) 
L3—Output Filter Choke (assembled with C26, C27, 

C28) 

rt•nre-.....a-faf,.-.r--vmszsarsat--asx•sprx.z gem :. raaets=-a.amaaazymelttp 
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MODEL 
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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 Blue-

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. 

RI O. 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 

Cl. 1st Gang Condenser Trimmer. 
C2. 1st Gang Condenser Section. 
C3. 1st R.F. Compensator. 
C4. R.F. By-pass-. 1 MFD. WG-44. 
C5. 2nd Gang Condenser Trimmer. 
C6. 2nd R.F. Compensator. 
Cl. 2nd Gang Condenser Section. 
C8. R.F. By-pass-. I MFD. WG-44. 
C9. 3rd Gang Condenser Trimmer. 
CIO. 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 MME. 
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 MME. 

C21. 

C23. 

C24. 

Audio By-pass 

Condensers in 

Container WG-41 

1 

C25. 1 .5 MFD. 
C26. Oscillator Grid Condenser-720 MME. 
C27. Oscillator Shunt Trimming Condenser. 
C28. Oscillator Fixed Series Trimming Condenser-

720 MMF. 
C29. 4th Gang Condenser Section. 
C30. Oscillator Series Trimming Condenser. 
C3I. Filter 1 MFD. 

C32. Condenser 2 MFD. 

C33. 1 Assembly S No. 652360 2 MFD. 
C34. External Filter Condenser-2 MFD. WG-23. 
C35. Tuned Filter Condenser-. 4 MFD. 
C36. Voltage Divider By-pass-. 5 MFD. iAssembled 
C37. Output Filter Condenser-.5 MFD. fwithC3l&c 

TRANSFORMERS 
TI. Antenna R.F. Transformer. 
T2. 1st Stage R.F. Transformer. 
T.3. 2nd Stage R.F. Transformer. 
T4. 1st I.F. Transformer. 
T5. 2nd I.E. Transformer. 
T6. 3rd I.F. Transformer. 
Ti. 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-I5 henries, 500 ohms. 
L4. Reproducer Field Coil-7,000 ohms. 
L5. Reproducer Cone Coil-10 ohms. 

MISCELLANEOUS 

SW I. Line Switch. 
SW2. I 10/120 Volt Switch. 

.5 MFD. 

.5 MFD. 

5 MFD. 
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CANADIAN WESTINGHOUSE CO. LTD. 
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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 C5---Four Gang Condenser 
Co, C7 and C8--Radio Frequency Trimming Conden-

sers (assembled with Cl, C2, C3, and C4) 
C9—Oscillator Series Trimming Condenser 
C10-0scillator Shunt Trimming Condenser (assembled 

with CI, C2, C3, and C4) 

f C111Radio Frequency Compensating Condensers 
Cl2 

C 1 31Inter. Frequency Compensating Condensers 
Cl4iAssembled with T4 and T5 

C15 Radio Frequency By-pass Condensers (. 1 mfd.) 
C16 ( Marked WG 44) 

CI7, C18, C19--Inter. Frequency Primary Tuning 
Condensers, (800 m.m.f. fixed—assembled with T4, 
T5, and T6) 

C20, C211Inter Frequency Secondary Tuning 
C22, C23J Condensers (assembled with T4, T5, and T6) 
C24—Phone Condenser (2500 m.m.f.) 
C25—Audio Frequency By-pass Condenser (. 1 m.f.d ) 
C26—Atidio Frequency By-pass Condenser 

(.5 m.f.d.) 
C27—Voltage Divider By-pass Condenser 

(.5 m.f.d.) 
C28—Voltage Divider By-pass Condenser 

(.5 m.f.d.) 
C29—Voltage Divider By-pass Condenser I 

(.5 m.f.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.c1.1 
C33-2 m.f.d.1Filter 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) 

By-pass 
Condenser 
Assembly 
W.G.41 or 
W.G. 53 

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 
T I 0— 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—Crid Bias Resistor, ( 1500 ohm. Blue or 1460 ohm 

Blue with Reo 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 
R14—Volume Control 500 ohms 
R15—Voltage Divider Resistor (4800 ohm. Vitrohm) 
R16—Voltage Divider Resistor (7000 ohms. Red and 

Yellow; was Brown and Yellow) 
R I7— 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) 
Ll } Filter Reactor Coil Assembly 
L2 
L3—Output Filter Choke Coil, (assembled with C32, 

C33, and C34.) 

=rtxeant.r.aex..-..=.=armaapas=ranv,r,e,ra.=aa.ta•a:ra,--r.a.=,=.:sarcnao=*mv•v.••eec•xeeos•aar-a.esnma,,c•:.*-rre_taa.4:ecmrrzesmao-••-•" 
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MODEL 110-KEY TO 
RESISTORS, COLOUR AND VALUE (OHMS) 

R I. Suppressor -Blue with Maroon--7,700. 
R2. Stabilizer-Black with Grey-8,570. 
R3. Filament Center-tapped Resistor Wire-wound--

60. 
R4. ‘'ariable 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. I Voltage Divider ) Wire-wound-485. 

R11 Resistors-mounted Maroon with Green-
8,000. 

R12. 1 together. J Wire-wound-395. 
R13. Volume Control- 1,600. 
RI4. 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-. 1 MFD. WG-44. 
C7. 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.F. Compensator. 
C9. R.F. By-pass-. I MFD. WG-44. 
CIO. 3rd Gang Condenser Trimmer 
Cll. 3rd Gang Condenser Section. 
C12. I.F. Primary Condenser-800 MMF. 
C13. I.F. Tuning Condenser. 
C14. I.F. Neutralizing Condenser. 
C15. IF. Primary Condenser. 
C16. I.F. Tuning Condenser. 
C17. I.F. Neutralizing Condenser. 
C18. I.F. Primary Condenser-80C MMF. 
C19. I.F. Tuning Condenser. 
C20. I.F. By-pass Condenser-2,500 MMF. 
C21. Tone Control . 05 MFD. WG-106. 
C22. Coupling Condenser 800 MMF. 

CIRCUIT DIAGRAM 

• 

(2k-, 

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. 

C30. 

C32. sers 
Assembled in 1 . 5 MFD. 1.0 MFD. 

.5 MFD C31. Condensers C29. f 
'By-pass 

FD. 

C33. C34. two Containers ' 5 M 
Marked WG-41 1 ' 0 MFD. 

.5 MFD. 

C35. J Line Filter Condenser-Centre Tapped. 
C36. 1 1 MFD. each half. S No. 700759 
C37. f Filter ) 2 MFD. 
C38. J Condensers 1 4 MFD. 
C39. 1 Assembled with I 

I. T I J 4 MFD. 
C40. J External Filter 1 4 MFD.(2 of S No.552844) 
C41. 1 Condensers f 2 MFD.(2 of S No.579651) 

TRANSFORMERS 

T. 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. 
1.2. 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 I. Operating Switch. 
SW2. 110-120 Volt Switch. 

I 
• 
• 
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MODEL 120---KEY TO CIRCUIT DIAGRAM 
RESISTORS, COLOUR AND VALUE (OHMS) 

R I. 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. 
RO. 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-480. 
RII. 1 Resistors-mounted } Maroon with Green--.S.000. 
R12. 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. 
RI7. 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 MED. WG-44. 
C10. 3rd Gang Condenser Trimmer. 
Cll. 3rd Gang Condenser Section. 
012. I.F. Primary Condenser-800 MME. 
C13. I.F. Tuning Condenser. 
C14. I.F. Neutralizing Condensei. 
C15. I.F. Primary Condenser. 
C16. I.E. Tuning Condenser. 
C17. I.F. Neutralizing Condenser. 
C18. I.F. Primary Condenser-800 MME. 
C19. I.F. Tuning Condenser. 
C20. I.F. By-pass Condenser-2,500 MME. 
C21. Tone Control .05 MED. WG-I06. 
C22. Coupling Condenser 800 MME. 
C23. I.F. By-pass Condenser 2,500 MME. 
C24. Oscillator Grid Condenser 720 MME. 
C25. Oscillator Fixed Trimming Condenser 800 M/sIF 
C26. 4th Gang Condenser Trimmer. 

C27. oscillator Series Trimming Condenser. 
C28. 4th Gang Condenser Section. 
C29. .5 MED. 
C30. By-pass. 5 MED. 

C33. two Containers 
.5 MED. 

C31. Condensers 1.0 MED. 
C32. Assembled in 

C34. Marked WG-41 1.0 MED. F. MED. 
C35. f Line Filter Condenser-Centre Tapped. 
C36. 1 .1 MED. each half. S. No. 700759. 

C38. I Condensers I 2 MED. I 4 MED. 
C37. Filter 

C39. I Assembled with f 
Tb O I 4 MED. 

C40. C41. / External Filter } 4 MED. 
1 MED. 

C42. 1 Condensers 1 MED. 

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. 
Tb. Output Transformer. 
T1 I. Phonograph Input 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. 
. Reproducer Moving Coil-10 ohms. 

L7. & L8. Motor Series Coils. 
49. & LIO. Motor Shunt Coils. 

MISCELLANEOUS 
SVs'l . Operating Switch. 
SW2. 110-120 Volt Switch. 
SW3. Motor Switch. 
SW4. Radio-Record Switch. 
P. Phonograph Pick-up. 

CABLE--; e* 

=camps... -.sedum  

(2 of S No. 552844) 
(S No. 579651). 
(S No. 579651). 
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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. 

4-0 
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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. 
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THE DC5 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 :--ist R.F. Amplifier, 2nd Audio Ampli-
fier, 2nd R.F. Amplifier, 1st Audio Amplifier 
and Detector. 
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Figure 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 point. 
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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 

I LLi 
UK P.130 

Figure 17 
Schematic diagram of the A.B.C. Power Unit Circuit. 

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 

r 

rnr 

r.,.  
r 

e 

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. 
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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. 

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. 
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THE DE FOREST CROSLEY POWER UNIT 
FOR ETUDE AND 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. 
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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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DE FOREST CRO5LEY LTD. 

UY-224 UY-2.24 UY-?24 
Tz 

SYMBOL DESCRIPTION PART No. 

CI Tuning condenser gang A3394A 

C2 .25 Mid. cathode R.F. by-pass 
condenser 

CS .25 Mid. screen R.F. by-pass condenser A3819 
C4 .30 Mid. plate R.F. by-pass condenser 

CS .10 Mid. Det. automatic bias by-pass 
condenser 

CS 1.0 Mid. R.F. cathode by-pass A3820 
condenser 

C7 . 10 Mid. R.F. screen by-pass condenser 

C8 
CO 
do 

.0001 Mfd. R.F. plate by-pass condenser A3815 

.0001 Mid. R.F. plate by-pass condenser A3881 

.02 Mid. A.F. coupling condenser  A382I 
e.,Ler. Id«  

UY-224 UY-224 

TYPE 410 CHASSIS 

SYMBOL DemnirrioN PAIIIT No 

CI Tuning condenser gang.   A33154A 

C2 .26 Mid. cathode R.F. by-pass 
condenser  

CS .23 Mid. screen R.F. by-pass condenser 
C4 .50 Mid. plate R.F. by-pass condenser 

CS .10 Mid. Det. automatic bias by-pass 
condenser  

CS 1.0 Mid. R.F. cathode by-pass AS820 
condenser  

C7 . 10 Mid. R.F. screen by-pass condenser 

C8 .0001 Mid. R.F. plate by-pass condenser A3815 

C9 .0001 Mfd. R.F. plate by-pass condenser A5881 

CIO .02 Mid. A.F. coupling condenser .. AS821 
CI 1 . 10 Mid. R.F. cathode by-pass 

condenser  AS82.0 
ClIt 1.0 Mfd. output coupling condemner__ 

A3819 

-rs 

.SPeAKLR 

("Brock - and " Rideau' . Models) 

CII .10 Mid hum filter condenser 
CIS 1.0 Mid. output coupling condenser } A3820 
CIS 8 Mid. Mershon power filter condenser A9845 
RI 5,500 ohm antenna resistance A3791 
RS 75 ohm UY 224 bias resistance A3792 
RS 900 ohm vol. control (bias) resistance S3773 
RS 4,500 ohm voltage divider resistance 
R5 3,050 ohm voltage divider resistance } A3794 
1113 550,000 ohm Det. automatic bias 

resistance A3798 
R7 24.000 ohm cathode bias resistance   A3797 
R8 250,000 ohm screen voltage reducing 

resistance  A3798 
R9 100,000 ohm hum filter resistance__ . A3790 
RIO 300,000 ohm Det. plate resistance A3802 

U).224 

("Elgin" Model) 

CIS (2) 8 Mid. Mershon power filter 
condenser  A3845 

C14 .6 Mfd. hum filter condenser A2283 
RI 6,600 ohm antenna resistance A5791 
R2 76 ohm UY 224 bias resistance A3792 
RS SOO ohm vol. control resistance A4047 
R4 2,600 ohm voltage divider resistance } 

A9794 
R5 3,060 ohm voltage divider resistance 
Re 650,000 ohm Det. automatic bias 

resistance  A3798 
R7 24,000 ohm cathode bias resistance.... A3797 
RS 280,000 ohm screen voltage reducing 

reaistence  A5708 
R9 90,000 ohm Det. plate resistance  A4048 
R11 900,000 ohm A.F. grid leak resistance A3800 
Hit 1,850 ohm UR 246 bias resistance A3801 
RIS 280,000 ohm Det. plate resistance A4050 
R14 20,000 ohm hum filter resistance A4040 

SiRIS  ohm phono. vol. limit resistance  AS888 

C60 

1/»245 

DIAL 
LIGHT eix_2,50 

RI I 
Rit 

St 
S3 

T1 
Tt 
TS 
T4 
T5 
TO 
T7 
T8 
TO 

TYPES 400-420 CHASSIS 

cit 

s a 

900,000 ohm A.F. grid leak resistance A3800' 
1,850 ohm [IX 245 bias resistance AS801i 

"Hi-lo" switch (voltage control) C9395B 
"On-off" switch (power control). S9774 

Antenns coupling transformer 
R.F. Interstage transformers 
R.F. choke  
LE. choke  
A.F. output choke 
A.F. output transformer 
Power transformer 
Power filter choke 
Speaker field 

(IX-245 

A3828A 
A3909A 

  A3840A 
A3841 A 
A5779 
A9780 
A978I 
A1892 
A3529A 

RBI CO ohm phono. vol. control resistance A3(587 

SI Motor " on-off" switch.   A4078 
St " Hi-lo" switch (voltage control)  CSSOSB 
SS " On-off" switch (power control) 55774 
S4 " Radio-record" switch (3 gang) A4051 

TI Antenna coupling transformer A3826A 
TO LE. Interotage transformers A5009A 
T3 R.F. choke  AS840A 
T4 R.F. choke AMNIA 
TS A.F. output choke   AS779 
TO A.F. output transformer A3780 
T7 Power transformer    A3781 
TO Power filter choke  A1892 
TO Speaker field   AS621A 
TIO Pickup (record)  D418313 
'Il Pickup transformer A‘055A 
Ti? Mott* (86 cycle) A3898 
T12 Motor (80 cycle)    A3099 

LzAmmg 
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ARIA AND TROUBADOR. MODELS 
TYPE 740 

Ilf224 

/t2 

/Jo e looti 

0.Y 221 

Symbol Description Part No. 
Cl .25 Mfd. by-pass condenser 
C2 .25 Mfd. by-pass condenser Block A3565 
C3 .30 Mfd. by-pass condenser 
CS .002 Mfd. by-pass condenser   B3676 
C7 .25 Mfd. by-pass condenserl 
C8 .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 ( 
C14 Aligning condenser f   B3530B 
C15 .0001 Mfd. grid condenser   A3669 
RI 10,000 ohm Attenuator resistance A3595 

Tw0Tt ‘..0031. 

C./Y-224 

0  

ea 
G 0  

c, 

11/ 221 

doe.» 

eY1.17 

P T , 
...J.elere field] 23.. 

edsdeacer, 

Averd,eseadr....«./ 

era exers 

ifrie 

IleAZ 1:4711,JAP/MIte 

«-
eX 280 

R2 130 ohm Bleeder resistance  A3589 R13 
R3 615 ohm vol. control (Potentio) SI 

resistance   A3602 
R4 7,330 ohm voltage divider   A3596 S2 
R5 6,500 ohm voltage divider S3 

resistance   A3594 T2 
R6 835 ohm 245 bias résistance   A3572 T3 
RS 4,500 ohm Detector plate T4 

resistance   A3670 T5 
R9 I megohm grid leak resistance   A3597 T6 
R10 400 ohm 227 bias resistance   A3590 Ti 
Rit 20,000 ohm 227 bias bleeder T8 

resistance   A3671 T9 
R12 20,000 ohm 1st audio filter T 10 

resistance   A3598 

TYPE 750 

VY-ZE4 

Symbol Description Part No. 
Cl .25 Mfd. by-pass condenser] 
C2 .25 Mfd. by-pass condenser}Block A3565 
C3 .30 Mfd. by-pass condenser] 
CS .002 Mfd. by-pass condenser   B3676 

Cl .25 Mfd. by-pass condensel Block 
(also 

C8 .25 Mfd. by-pass condenser clo-) 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 f   
RI 10,000 ohm Attenuator resistance A3595 

  --n-,renra 

ti Y-2 

Ty 

5,3 

7,4.11,0 

UY-2.7'7 

I' • 

C.01.11.d • I • an 

C.•••89 , 

R2 130 ohm Bleeder resistance   A3589 
R3 615 ohm voltage control resistance 

(Potentio)   A3782 
R4 7230 ohm voltage divider 

resistance   A3596 
R5 6,500 ohm voltage divider 

resistance   A3594 
R6 835 ohm 245 bias resistance   A3572 
R9 t megohm grid leak resistance   43597 
RIO 400 ohm 227 bias resistance   A3590 
R11 20,000 ohm 227 bias bleeder 

resistance   A3671 
R12 20,000 ohm 1st audio filter 

resistance   A3598 
R13 1.25 megohm grid leak resistance A3703 
R14 31 ohm limiting resistance   A3686 
R1.5 60 ohm phono volume control 

resistance ( Potentio)   A3687 
RI6 10,000 ohm det. plate resistance   A3948 
R17 1 megohm tone control resistance 

(Potentio)   A3777 

er der 

1.25 megohm grid leak resistance B3668 
Local-distance (range control) 
switch   A358I 
Hi- lo ( volt. control) switch  A3393B 
On-off switch   A2647 
Radio frequency transformers   3578A 
Antenna transformers   A3575A 
Speaker field coil   A3496 
Filter choke   D3567B 
Push-pull audio transformer 

  F3544B Output audio transformer 
Power transformer   D3567B 
Radio frequency choke   B3677A 
Audio frequency choke   B3673B 

room re TO 
148000 y 01.10,1C C OOOOO 

1 .1 T. 0 NO,C S.Yll • boodé SWITCh “ Weele 

T1L 

1.00•T 

3 a 
U X-28 0 

R113 200,000 ohm loading resistanee .... A3947 
SI Local-distance (range control) 

switch   A3581 
S2 On-off switch   A2647 
S3 Hi-lo ( volt, control) switch   A3393B 
S4 Radio-record (on volume control) 

switch   A3782 

S5 Radio-recordi  Gang switch  A3945 
S6 Radio-recordf T2 Radio frequency transformers   3578A 

T3 Antenna switch   A3575A 
T4 Speaker field ( Pot) coil   A3496 
T5 Filter choke   D3567B 
T6 Push-pull audio transformer t  F3544B 
T7 Output audio transformer f 
T8 Power transformer   D3567B 
T9 Radio frequency choke   B3677A 
Tb O Phono pickup   A2283 
T II Phono pickup transformer   B3684 
T12 Phono motor 25 cycle   A3698 

Phono motor 60 cycle   A3699 

fen el y.0000:00,1001010:110 ,00:0000000,0•00[0100:010100.1•1,2001001 
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DE FOREST CROS LEY LTD. 

- MELODY AND MINSTREL MODELS-

Symbol Description 

RI 

RO 
113 

114 
R5 

116 
R7 
RS 

R9 

RIO 

1111 

RIO 

RIS 

1114 

R16 

1116 

Part No. 

10,000 ohm attenuator resistance . A9595 

100,000 ohm isolating resistance . A9799 
500,000 ohm isolating resistance .. A3867 

1.000 ohm isolating resistance A3889 
500.000 ohm isolating resistance A3887 
1,000 ohm isolating resistance A3869 

25,000 ohm voltage dividing resistance... A3600 
25,000 ohm voltage dividing resistance . A3600 

250,000 ohm plate resistance    A3798 

1.000,000 ohm level control resistance.   C3904 

250,000 ohm plate resistance   A3798 

500.000 ohm grid leak resistance . A3867 

100,000 ohm isolating resistance A3799 

400 ohm bias resistance A3590 

20,000 ohm A.F. bias bleeder resistance  A3671 

18,000 ohm isolating resistance   A3598 

Symbol Description l'art No. 
RI 10,000 ohm attenuator resistance A3595 
RO 100,000 ohm isolating resistance A3799 
R3 500,000 ohm isolating resistance A3867 
R4 1,000 ohm isolating resistance A3869 
RS 500,000 ohm isolating resistance A3887 
R6 1,000 ohm isolating resistance A3889 
R7 05,000 ohm voltage dividing resistance. A3600 
R8 25,000 ohm voltage dividing resistance A3800 
R9 450,000 ohm plate resistance A3798 
RIO 1,000.000 ohm level control resistance C3904 
R11 250,000 ohm plate resistance A3798 
R13 100,000 ohm isolating resistance A3799 
1114 400 ohm bias resistance .. A9590 
1115 20,000 ohm A.F. bias bleeder resistance. A3671 
R16 18,000 ohm isolating resistance A3598 

RIS  resistance. 
1117 835 ohm UX 245 bias resistance . } A3868 
18 07 ohm R.F. bias (  

R19 250,000 ohm isolating resistance . A3907 
ROO 4,700 ohm voltage divider resistance. A3865 
1141 5,600 ohm bleeder resistance . A3866 
ROO 1,000,000 ohm tone control resistance A4034A 

1104 
CI 
CO 
C3 
C4 
CO 
Co 
C7 
C8 
CO 
CIO 
CII 
CIO 
C13 
C14 
C15 
C'S 
CI? 
C18 
C19 

TYPE 800 CHASSIS 

R17 835 ohm UX 245 bias resistance 
11 R18 67 ohm . F. bias (constant) resistance. 

} 

RIO 250,000 ohm isolating resistance . 
ROO 4,700 ohm voltage divider resistance. 

ROI 5,800 ohm bleeder yesistance . 
ROO 1,000,000 ohm tone control resistance . 
CI Tuning condenser (4 gang) . 

CO .05 Mfd. by-pass condenser 

C4  .1. 1 Mfd. 
d '} R.F. by-pass condenser 

C9 Mf 

C5 .05 MM. by-pass condenser 

CO .05 MM, by-pass condenser . 

C8 .1 Mfd. 
R.F. by-pass condenser . 

C7 1 Mfd 

CO .005 Mfd, grid condenser  B389I TO 

CIO .0001 Mfd. R.F. by-pass condenser ,, B3801 T7 

CII .1 Mfd. by-pass condenser...... ...... B9871 T8 

CIO .1 Mfd. grid condenser  133875 TO 

TYPE 810 CHASSIS 
1123 160 oh or plum° solutno control 

resistance . 
31 ohm phono volume limit resistance 
Tuning condenser (4 gang)  
.05 MM, by-pass condenser. 
.1 MM). 
.1 Mfd. R.F. by-pass condenser 

A3687 
A3886 
A3530A 
B3873 

113872 SI 
St 

.05 Mf . by-pass condenser 113873 S3 

.05 Mfd. by-pass condenser   B3873 S4 

.1 Mfd.1 

.1 mfd.f 11.F. by-pass condenser. . B3874 T1 
T2 

.005 Mfd. grid condenser  

.0001 Mfd. RI,. by-pass condenser... 

.1 Mfd. by-pass condenser. 

.1 Mfd. grid condenser  

.25 Mfd. by-pass condenser   1 
1.0 Mfd. R.F. by-pass condenserf • 
9 Mfd. 
18 Mfd. Mershon filter condenser . .. 
9 Mfd. 
.00025 Mid. R.F. by-pass condenser. 
.002 Mfd. tone control condenser ..... 

B9891 T3 
133861 T4 
B387I T5 
B3875 TO 

113871 
T8 
TO 

A3932 TbO 

T I 1 111490  
B9076 TI 

C19 5 Mfd. by-pass condenser A9888   B9871 
C14 .0 Mfd. R.F. by-pass condenser f 

A3907 C15 Mfd. 
A3865 C16 8 Mfd. Mershon filter condenser A3934 

A3866 CI7 Mfd. 
C3924 C18 .00025 Mfd. R.F. by-pass condenser . B1496 
A3530A CIO .004 Mfd. tone control condenser B3676 
B3873 SI Voltage control switch A3993A 

SO " On-off" power switch A2647 
13387i 

TI R. F. Antenna transformer 

B387$ TO R. F. pre-selection transformer 3886A 
113873 T3 R. F. inter-stage transformer 

T4 R. F. fixed-tune transforme   A3889A 
B9874 

T5 A. F. intermediate transformer} 
A. F. output transformer A3909A 

Power transformer } 
Filter choke   A3884A 

Speaker (field) A3913A 

Voltage control switch 
"On-off" power switch 
Automatic stop switch 
" Radio-record " change-over snitch 
R. F. Antenna transformer 
R. F. pre-selection transformer ) 
R. F. inter-stage transformer 
R. F. fixed-tune transformer 
A. F. intermediate transformer1 
A. F. output transformer I 
Power transformer} 
Filter choke 
Speaker ( field) . .. 
Pickup transformer 

Motor in  eYde 
160 cycle 

Pickup 

A3393A 
A2647 
A3812 
A3955 

3886A 

A3889A 

A3903A 

A3884A 

A39I3A 
A3884 

. A3810 
A981/ 
A3697A 

2.1 

:1 

".1 
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TYPE 810 CHASSIS 
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TYPE 700 CHASSIS 

SYMBOL DEscniPTION PART No. 

Cl Tuning condenser (3 gang) 43394B 

C2 .5 Mfd. filament by-pass condenser... 
CS .5 Mfd. plate by-pass condenser  
C4 .5 Mfd, filament by-pass condenser.. 
C5 .5 Mfd. screen by-pass condenser  
CO .00026 Mfd. grid condenser  A3993 

C7 .00025 Mfd. plate by-pass condenser   A3993 

Cs .002 Mfd, grid condenser  A3992 

A3972 

Rev OlgiELDED GABLE 
- - - - 

Motor Board Wiring 

("Serenata" Model) 

Co .25 Mfd. plate by-pass condenser } 
A3973 CIO .25 Mfd. plate by-pass condenser  

CII .00025 Mfd. antenna by-pass condenser A1496 
RI 5,500 ohm Antenna resistance  A3791 
Rg 2 ohm filament resistance  A3978 
RS 3 megohm grid leak resistance  A3987 
R4 900,000 qhm grid leak resistance  A3800 
R5 25,000 ohm bleeder resistance  A3990 
Itil 35,000 ohm volume control resistance  A3994 
R7 45,000 ohm voltage divider resistance  A3988 
R8 20,000 ohm voltage divider resistance. A3989 

BROWN 

Mown  
Ur. — 

= _ 
\ oneen  

TR INC. LITRE Ft 

SPEED COAT ROL AHD HID IC TOE. 

M
O
T
O
R
 
1-
IN
E.
 

R9 5,500 ohm isolating resistance  A3027 

SI B supply " on-off" switch  A3978 
S2 " Local-Distance" switch  BS581 
TI Antenna transformer  A4090A 
TS R. F. Interstage transformers  A4089A 
TS R. F. Untuned transformer  A3889A 
T4 Radio frequency choke  A3841 A 
T5 Audio frequency transformer  A2095 
TO Audio frequency transformer 42098 
V Filament Voltmeter    AS979 I r! 

7.1 
64. 

11 
a...a e •• e  . - a _a  
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RI 

SYMBOL DESCRIPTION PART NO. 

Cl .25 Mfd. cathod R.F. by-pass condenser A423I 
C2 .1 Mfd. screen R.F. by-pass condenser. } 
C3 .1 Mfd. plate R.F by-pass condenser.. B4280 

a C4 .018 Mfd. Det. auto-bias by-pass con 
denser  C4229 

C5 .0001 Mfd. Det. plate by-pass con-
denser  A3815 

C6 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 
CIO 8 Mfd. Mershon filter condenser  A4173 
C11 8 Mfd. Mershon filter condenser  A4173 
C12 3 gang tuning condenser  A4207A 
C13 R.F. resonating condenser  A4314 

G 

) T6 
ZUMÉMIIMMurrrmer 

i 1 
. . MOIVIer 

> ' 4L4cet 

>-

V 3 

CI 

FIC. COIL ¿S., 

ed., < LAO 

TYPE 402 CHASSIS 

CIRCUIT DIAGRAM 

(" Drake" and " Nelson" Models) 
• 

tàx 

77V—se•s 

RI 5,500 ohm antenna resistance  B3791 
R2 120 ohm R.F. bias resistance  A4205 

R3 615 ohm (vol. cont.) bias resistance  A4242 

R4 5,000 ohm voltage divider resistance.. .) 

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 A4226 

R9 250,000 ohm screen voltage drop re-
sistance  A4225 

R10 400,000 ohm Det. plate resistance  A4224 

R11 900,000 ohm A. F. grid leak resistance  A3800 
R12 800,000 ohm resistance  A4223 

R13 1,000,000 ohm  A4222 

IA 

N 
X 

V4 

Ii -e 
g;  T4  

gip 1,0•‘,0r Cam. 0.0 

Nro 
.0.10 

U.« RUBBER 

CPI. WIRE 

-4,01 ter 

ELLOW 

T 5 

Ba 

DIAL LIGHT 
393 ,0 

St 

.0 betat 

Ti Antenna coupling transformer  4297A 
T2 R. F. interstage transformer  4298A 
T3 Detector R. F. choke  A429BA 
T4 Output R. F. choke  A4296A 
T5 A. F. output transformer  A4U5A 
T6 Speaker field (used as filter choke) . . .   4261 
T7 Power transformer  A424SA 
T8 R. F. interstage transformer  4311A 

Si Hi-lo switch  A4219A 
S2 On-off switch  A4242 

NO TE:—! &at releases use two capacities of . 1 Mfd. 

in series, parts B4230 and A4458. Later releases use 

only .05 section of block B.4230. 
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VI 

TZ 
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V2 
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V3 

T4 
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V.4 
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REMOTE SPEAKER 
TERMINAL PANEL 

—0 

Fri 

Symbol DESCRIPTION 
Cl R. F. cathode by-pass 

denser, .25 Mfd.   
C2 R. F. screen by-pass con-

denser, .1 Mfd.   
C3 R. F. plate by-pass condenser, 

.1 Mfd.   
C4 Det. grid by-pass condenser, 

.018 Mfd.   
C5 Det. plate by-pass condenser, 

.0001 Mfd.   
C6 Det. cathode by-pass con-

denser, 1.0 Mfd.   
C7 Det. screen by-pass con-

denser, .1 Mfd   
C8 A. F. coupling by-pass con-

denser, .02 Mfd.   
C9 245 bleeder by-pass condenser, 

.03 Mfd.   
C10 Filter condenser, (electroly-

tic) 8 Mfd.   
C11 Filter condenser, (electroly-

tic) 8 Mfd.   
C12 R. F. tuning condenser (3 

gang)   

TYPE 403 CHASSIS. 

Part 
con-

4772 

4810(B) 

4810(B) 

4229(C) 

3815 

4229(C) 

4810(B) 

4220 

4810(B) 

4560 

4560 

4728 

T 6 
ItIZMÉRTt,,i 00conx)  

4 i fon0 

1 

El• 

c 

I 722. 1... 

CO.& tei• 

No. Symbol DESCRIPTION Part No. 
C13 Tone control condenser, .001 

Mfd. 
Rl Ant. resistance, 5,500 Ohms.... 3791 
R2 R. F. minimum bias resistor, 

120 Ohms   
R3 Volume control resistor, 615 

Ohms   
R4 Voltage reducing resistor, 

6,000 Ohms   
R5 Voltage reducing resistor, 

5,140 Ohms   
R6 Voltage reducing resistor, 

3,080 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   
R11 245 grid leak resistor, 900,-

000 Ohms   

3588 

4205(A) 

4534 

4205 (A) 

4205(A) 

4205(A) 

3796 

4226 

4225 

4224 

3800 

L. COIL 41..0  

COMM., 

Symbol DESCRIPTION 
R12 245 grid bias resistor, 800,000 

Ohms   
R13 245 grid bias bleeder resistor, 

1,000,000 Ohms   
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   4716 
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 

Part No. 

4223 

4681 

r71 

..  

rd 

!«3 

e 
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PICTURE DIAGRAM—TYPE 410 CHASSIS 
("Elgin" Model—Motor Board Wiring) 
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TYPE 603 CHASSIS 
SCHEMATIC WIRING DIAGRAM 

(Pioneer, Voyageur and Explorer Models) 

p.SC 
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TYPE 605 CHASSIS 

SCHEMATIC WIRING. DIAGRAM 

(Adventurer Model) 
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¿IX- 230 OX-23/ UX-232 ¿IX-232 

evr'".Srz   

R 
re-

ca 

C. 

SYMBOL DESCRIPTION PART No. 

Cl Tuning condenser (3 gang)  A3394B 

C2 .6 Mfd. filament by-pass condenser... 
C3 .5 MM. plate by-pass condenser  
C4 .6 Mfd. filament by-pass condenser  
GS .5 Mfd. screen by-pass condenser  

CO .00025 Mfd. grid condenser  A3993 

C7 .00025 Mfd. plate by-pass condenser   A3993 

C8 .002 Mfd. grid condenser  A3992 

A3972 

Ta 

¿IX-232 (IX-230 

Tr' 
e 

T 4 

COTO° `—• 

C9 

" 

CIRCUIT DIAGRAM—TYPE 700 CHASSIS 

("Serenata" Model) 

C9 .25 Mfd. plate by-pass condenser } A3973 
C10 .25 Mfd. plate by-pass condenser  
C11 .00025 Mfd. antenna by-pass condenser A1496 
R1 5,500 ohm Antenna resistance  A3791 
Re 2 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 

é 8 

-4, 4110 vt"°-
c  

Si - + 135y 

it 

INCKTO. 0111/10.111l 

094 Sft.at 

3q7 

R9 5,500 ohm isolating resistance  A3927 

Si B supply " on-off" switch  A3978 
S2 " Local-Distance" switch  B3581 

Ti Antenna transformer  A4090A 
Te R. F. Interstage transformers  A4089A 
T3 R. F. Untuned transformer  A3889A 
T4 Radio frequency choke  A3841A 
T5 Audio frequency transformer  A2095 
TO Audio frequency transformer  A2096 

V Filament Voltmeter  A3979 

 11 
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LIX 232 UX 232 (1X232 
a T 2 T.3 
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Symbol DESCRIPTION Part No. 

Cl Tuning Condenser (3 gang)  4811 

C2 Filament by-pass condenser, .5 
Mfd.   4803 

C3 R. F. Plate by-pass condenser, 
.5 Mfd.   4803 

C4 Filament by-pass condenser  
.6 Mfd.   

C5 R. F. Screen by-pass condenser, 
.5 Mfd.   

C6 Det. Grid condenser, .00025 
Mfd.   3993 

C7 Det. Plate by-pass condenser, 
.00025 Mfd.   

(IX 230 
T4 

W HI 

TYPE 701 CHASSIS— CIRCUIT DIAGRAM 

Symbol DESCRIPTION Part No. 
C8 A. F. coupling condenser, .002 

Mfd.   3992 
C9 A. F. filter condenser, .25 Mfd  4804 
C10 A. F. filter condenser, .25 Mfd  4804 
C11 Antenna condenser, .00025 Mfd  1496 
R1 Antenna resistance, 5500 Ohms 3791 
R2 Voltage control resistance, 2 

4803 Ohms   
R3 Det. grid leak resistance, 3,-

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   

4803 

linriilMilriliMILIIIMIIIMMIIIIIMMIRIMMililininiMilililiMMIUMMWMMMUUMMIll 

3978 

¿IX 2.30 ¿1X231 

eerier° IMOVC TOIL 
DYNAMIC 

SPIA4111 

SIM 

UNIT 

if 4 $ 

5(5 .. We» satv 

Symbol DESCRIPTION Part No. 

R7 Voltage divider resistance, 45,-
000 Ohms   3988 

R8 Voltage divider resistance, 22,-
000 Ohms   3989 

R9 R. F. isolating resistance, 6,100 
Ohms   4827 

Si On-off switch (part of R2)  
S2 Local-distance switch   

3987 Ti Antenna coupling transformer  
T2 R. F. interstage transformer  

3800 T3 R. F. tmtuned transformer 
3990 T4 Detector R. F. choke   

T5 A. F. ( 1st stage) transformer 
3994 T6 A. F. ( input) transformer   

3978 
3581 
4815 
4816 

  3889 
4826 
4860 
4860 



IIM111111111111MMUMMMM111111111111MUM1M1111111111IMIIIIMIIMMIIIMIMMIMEMMIMMM11111M11111111MIMIIIMIIMMIMMIMMIUMUUMIIIIMMUMMUMUMMIIMIHMIWIMIMIIIMITIMMIRMEIMMIMIMMIIIIIIIIIM1111111111MMIIIIIMMIIIIIIMIIIIMMIIMMIIIII:=IIIIMMI 

A.Y WIRC • elfLLOW 

TYPE 702 CHASSIS—CIRCUIT DIAGRAM 

Symbol DESCRIPTION Part No. 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. coupling condenser, .002 
Mfd.   

Part No. Symbol DESCRIPTION Part No. 

4811 C9 A. F. filter condenser, .25 Mfd  
C10 A. F. filter condenser, .25 Mfd  

4803 C11 Antenna condenser, .00025 Mfd  
R1 Antenna resistance, 5,500 Ohms 
R3 Det. grid leak resistance, 3,- 

4803 000,000 Ohms   
R4 A. F. grid leak resistance, 900,-

000 Ohms   
4803 R5 Bleeder resistance, 25,000 Ohms 

3993 R6 Volume control resistance, 35,- 
000 Ohms   

R7 Voltage divider resistance, 45,- 
3993 000 Ohms   

R8 Voltage divider resistance, 22,-
3992 000 Ohms   

4803 

4804 R9 R. F. isolating resistance, 6,100 
4804 Ohms   4827 

1496 R10 Fixed filament resistance, 
3791 Ohms   5243 

Si On-off switch   4986 

S2 Local-distance switch   :":381 

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 

3989 T6 A. F. ( input) transformer  4860 

3987 

3990 

3988 

.6 

1? i:t 
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Symbol DESCRIPTION 
C. 1 Gang Condenser, 4 unit  
C. 2 R.F. Aligning Condensers   
C. 3 Ose. Aligning Condenser  
C. 4 Ose. Padding Condenser  .0006 mfd. 
C. 5 Ose. Aligning Condenser } 
C. 6 Ose. Aligning Condenser  380 mmfd. 
C. 7 Ose. Cathode Bypass Condenser....06 raid. 
C. 8 Ose. Plate Coupling Condenser.. . 0001 mfd. 
C. 9 Det. Cathode Bypass Condenser-..06 mfd. 
C.10 R.F. & I.F. Cathode Bypass Con-

denser   .25 mid. 
C.11 R.F. & I.F. Screen Bypass Con-

denser   .3 mfd. 
C.12 Ose. R. F. & I.F. Plate Bypass 

Condenser   .3 mid. 
C.13 I.F. Aligning Condenser   
C.14 I.F. Aligning Condenser   
C.15 Antenna Bypass Condenser  .00025 mfd. 
C.16 Antenna Series Condenser   30 mmfd. 
C.17 Det. Cathode Bypass Condenser   1 raid. 
C.18 A.F. Filter Condenser   . 12 mfd. 
C.19 I.F. Aligning Condenser   
C.20 Del. Plate R.F. Bypass Condenser . 002 mfd  
C.21 Power Filter ( Mershon) Condenser 8 mfd  
C.22 Power Filter ( Mershon) Condenser 8 mfd  

C 14 

va V3 

1 

Circuit Diagram-Type 705 Chassis 
Part No. Symbol DESCRIPTION Part No. 

C.23 A.F. Tone Control Condenser  .001 mfd. 4514 
4558 C.24 245 Bias Bypass Condenser  .5 mfd. 4801 

(A) Two sections in one unit I 6) Part of 
Assemblies L6 and 7 ( C) Twisted leads 

4673 of 82 
4518 R. 1 Ose. Voltage Equalizing Resist-
3815 anca  25000 ohms 4591 
409 R. 2 Mixer, Bet. Bias Resistance  30,000 ohms 4608 

R. 3 Mixer, Det. Bias Resistance 6600 ohms 4545 
R. 4 R.F. Minimum Bias Resistance 140 ohms 4861 ( E) 
R. 5 R.F. Variable Bias ( Vol. Cont.) 

Resistance   725 ohms 4891 
R. 6 Voltage Dividing Resistance 6225 ohms 4676 
R. 7 Voltage Dividing Resistance 6400 ohms 4622 
R. 8 Voltage Dividing Resistance 2200 ohms 4622 
R. 9 Ose. Bias ( Cathode) Resistance 5000 ohms 4546 
RIO Antenna Resistance  7000 ohms 4378 
R.11 245 Bias Resistance  1000000 ohms 4681 
R.I2 245 Bias Resistance  400,000 ohms 4680 
R.13 A.F. Tone Control Resistance....6 megohms 4611 
R.14 A.F. Shunt Resistance  3.5 megohms 4892 
R.15 °sc. Plate Resistance  30000 ohms 4631 

(13) In two sections in first releases 

4554 

4550 ( A) 

4802 

4560 ( A) 
(B) 
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1496 
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Symbol DESCRIPTION 
L. 1 Oscillator Tuning Coil   
L. 2 Oscillator Coupling Coil   

Tt 

Part No. 

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 ( Del. stage)   4669 
L. 8 R.F. Choke   (D) 
(D) Part of LT   
'I'. 9 Push-pull. Input Transformer   
T.I0 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.je-A Power Transformer, primary winding. . . 1 
T.15-B Power Transformer. N.V. secondary wind. 
T.15-C Power Transformer. 290 Fil. secondary 4544 

winding   
T.15-D Power Transformer, 227. 224, 245 Fil. I 

winding   
S. 1 "On-off" Switch   I G ) 
S. 2 "Loc-Dist." Switch   3581 
(G) Part of Vol. Control R5 

co 
a 



pililIMIIIIIIMIIIIIMMUMIMMIIIIIIIIIIIIIIIIHNI1/11111101H111111111111113111111EURIMEMIUMIIIIIIMIIIIIIIIIIMMIIIIMMIIIIMMIUMITIMIIIIIIMEIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIMIIIIMUDWIIIIMIIIMMI1191111111111111!IIM11:111HIMMIIMIIIIIIMIMIIIIIIUUIEMMIMIll .. A! 

g 

P E 
_ _C 1_-G a_h_g_ ,C a_nsit,ii 4 tx. Ëi 4141:Yeitiow ,  

El 
E 

Eie 
= 4-1 

Li 

Cánu 3 
SI.ch 

R3 

CULL Q1Y 

-1  

TYPE 707 CHASSIS—CIRCUIT DIAGRAM 

NOTE—Unless shown below parts and symbols are the same as for Type 705 Chassis. 

Cl? Audio Cathode By-pass 
Condenser 1 Mfd.   4973A 

C18 Audio Blocking Condenser 
.12 Mfd.   4973A 

C25 Power Filter (Mershon) 
8 Mfd.   4560 

C27 Audio By-pass Condenser 
.5 Mfd.  4969 

C28 Tone Control Condenser 
.12 Mfd.   4978A 

C29 Audio Coupling Condenser 
.1 Mfd.   4973A 

S 3 

R5 Radio Vol. Control and 
Phono-Radio Switch, 725 
ohms   

R16 Phono Coupling Resistor, 
26,000 ohms  

R17 Cathode Bias Resistor, 
2,000 ohms  

R18 Phono Volume Control Fixed 
Resistor, 31 ohms  

R19 Phono Volume Control, 80 
ohms   

V5 
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R20 Tone Control Rheostat, 45,-
000 ohms   4975 

4971 S3 Automatic Switch on Record 
Changer   

4974 S4 "On-off" Motor Switch  5018 
S5 Phono-Radio Switch   (F) 

4957 S6 Phono-Radio Gang Switch on 
Motor Board   4986 

3686 T12 Phono Pickup Transformer  4894 
T13-14 Filter Choke Assembly   4965A 

4985 (F) Part of Volume Control Assembly R5. 
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SYMBOL DESCRIPTION PART No. 
Cl Mfd. by-pass condenser  
C2 .25 Mfd. by-pass condenser  Block A3565 
C3 .30 Mfd. by-pass condenser  
C5 .002 Mfd. by-pass condenser 
C7 .25 Mfd. by-pass condenser  
C8 .25 Mfd. by-pass condenser  
C9 8 Mfd. filter condenser  

Mershon A1458 
C11 8 Mfd. filter condenser  
C10 8 Mfd. filter condenser  

Clt .00025 Mfd. by-pass condenser  A1496 
CIS Gang condenser  B3530B 
C14 Aligning condenser  
C15 .0001 Mfd. grid condenser  A3669 
C16 .002 Mfd. tone control condenser  A3676 

  B3676 

A4019 'Block 
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TYPE 740-B CHASSIS 

CIRCUIT DIAGRAM 

1./Y 227 
•••C.rt, 

•• 

RI 10,000 ohm antenna resistance  A3595 Si 
R2 130 ohm Bleeder resistance  A3589 S2 
R3 615 ohm vol. control ( Potentio) re- S3 

sistance  A3602 
R4 7,230 ohm voltage divider    A3596 
R5 6,500 ohm voltage divider resistance A3594 T2 
R6 885 ohm, 245 bias resistance  A3572 T3 
R9 1 megohm grid leak resistance k3597 T4 
R10 400 ohm 297 bias resistance  A3590 T5 
Rh I 20,000 ohm 227 bias bleeder resistance A3671 T6 
R12 90,000 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 

1.1 'co 

We 245 
( • T.) 
j_L.„ C Ler L 

SPÉCINER 

Local-distance ( range control) switch.. A3581 
On-off switch  A2647 
Hi-lo ( volt, control) switch  A8393B 

Radio frequency transformer   3578A 
Antenna transformer   A3575A 
Speaker field coil    A3496 
Filter choke  D35678 
Push-pull audio transformer F3544B 
Output audio transformer I  
Power transformer  D3567B 

Radio frequency choke  M677A 

Audio frequency choke  B3684 
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NOTE Wh•rf mounting, T÷ en Chassis keep Sidle 

nor* .4.11 Leads slogs is bony Cessishser Seel 

SYMBOL DESCRIPTION 

R1 7,000 ohm antenna resistance 

R2 4,725 ohm voltage divider resistance C4 
R3 415 ohm volume control resistance A4372 

R4 98 ohm minimum R.F. bias resistance * C5 

R5 4,200 ohm voltage divider resistance C6 
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 

(Note:—Coding 
plate supply) 

PART NO. 

A4378 

CIRCUIT DIAGRAM TYPE 741 CHASSIS 

of primary of T5 should be reversed—Red to 

L/r22 7 UX 245 

egue'r, hwirc 

UX290 

plate and yellow to 

SYMBOL DESCRIPTION PART NO. 
Cl .00025 mfd. antenna condenser B3993 
C2 4 gang tuning condenser A4389 

.25 mfd. cathode bias bypass 
condenser  

.25 mfd. R.F. screen bypass 
condenser  

.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 } A1456 
C14 8 mfd. power filter condenser 
C15 30 mmfd. antenna condenser A4376** 

'Twisted leads between Si and Chassis 

A4339 
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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**e 

***A part of volume control resistance. 
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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.   

T2. 
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Part No. 

4882 

4851(A) 

4851(A) 

4851(A) 

3669 

3676 

4866(A) 
4866(A) 
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TYPE 742 CHASSIS—CIRCUIT DIAGRAM 

Symbol DESCRIPTION 
C14 Filter condenser ( electroly-

tic), 8 Mfd.   
R1 Antenna resistance, 7,000 

Ohms   
R2 Voltage • reducing resistor, 

4,640 Ohms   
R8 Volume control resistor, 500 

Ohms   
R4 R. F. minimum bias resistor, 

98 Ohms   
R5 Voltage reducing resistor, 

4,200 Ohms   
R6 Det. grid leak resistor, 

1,260,000 Ohms 
R7 Det. plate resistor, 20,000 

Ohms 
R8 A. F. grid leak resistor, 

500,000 Ohms   
R9 A. F. cathode bias resistor, 

1,250 Ohms   
R10 A. F. filter resistor, 18,000 

Ohms   

Part No. 

4560 

4378 

4864(B) 

4865 

4864(B) 

4864(B) 
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Symbol DESCRIPTION Part No. 
R11 Tone control resistor, 1,500,-

000 Ohms   4887 
R12 245 bias resistor, 835 Ohms  3572 
Si "On-off" power switch   4865(C) 
Ti R. F. transformer, antenna 

stage   4884 
T2 R. F. transformer, 2nd and 

3rd stage   4885 
T3 Det. R.F. plate choke  4293 
T4 R. F. transformer, detector 

stage   4883 
T5 A. F. input transformer   4871(D) 
T6 A. F. output transformer  4871(D) 
T7 Power transformer   4870 
T8 Power filter choke   4874 
T9 Speaker ( Type D)   4889 
(A) Part of block condenser  4851 
(B) Part of candohm resistor  4864 
(C) Part of volume control as-

sembly   4865 
(D) Part of audio block assembly 4871 

re. 
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TYPE 743 CHASSIS—CIRCUIT DIAGRAM 

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) 
Cl 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 are in 

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(B) 
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 
RIO 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 

addition to or slightly different from assemblies used 

MMIlt111111,1111,MMIrtIll 

Symbol DESCRIPTION Part No. 
*R14 Record volume limit resist-

ance, 31 Ohms   3686 
*S1 "On-off" power switch   2647 
*S2 Motor auto-stop switch   3812 
*S3 "Radio-record" switch   4862(C) 
Ti R. F. transformer, antenna 

stage   4884 
T2 R. F. transformer, 2nd and 

3rd stage   4885 
T4 R. F. transformer, detector 

stage   4883 
T5 A. F. input transformer   4871(D) 
T6 A. F. output transformer   4871(D) 
T7 Power transformer   4870 
T8 Power filter choke   4874 
T9 Speaker (Type D)   4889 
*T10 Pick-up transformer   4894 

*Motor, 25 cycle, 120 volt   3698 
*Motor, 60 cycle, 120 volt   3699 
*Pick-up   2283 

(A) Part of block condenser   4863 
(B) Part of candohm resistor   4864 
(C) Part of volume control as-

sembly   4862 
(D) Part of audio block assembly 4871 

in the type 742 chassis. 
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TYPE 782 CHASSIS 

E SCHEMATIC WIRING DIAGRAM 
Li (Conqueror Model) 
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TYPE 782 CHASSIS 
SCHEMATIC WIRING DIAGRAM 

Dauntless, Invader A and B, and Renown Models) 
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T 6 —To UX '245 Filaments. 
Ifs rs 11 14 14 T 7 

Pow ER TRANSFORMER T 14—Dummy Connection for Line Cord and 
rl T 8—To Plate of UX '280. 111-lo Switch. 
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TYPE 766 C II ASSIS 
SCHEMATIC WIRING DIAGRAM 

dtenom n B Tudor, Royal York, Norman, Norman It, 
Stuart and Lancaster Models) 

we2AS 

Power Transformer Connections 
T 1—To Line ('ord. 
T 2—To Hi-lo Switch. 

T 3—To Hi-lo Switch. 

4}—To UY 224 and UY .227 Filaments. 
T 5 

to. •••• 

PllAdoor.laY 
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Fi Showing Connections. 

9— Center Tap of High Voltage Secondary 
grounded. 

T 10—To Plate of UX 280. 

T 11—To Filament of UX .280. 

12—Center '1'411) UX 280 Filament. (l'os. B 
supply). 

T 13—To Filament of t"X (280. 
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Symbol Description Part No. 
R1 10,000 ohm antenna resistance  A3595 
R2 100,000 ohm isolating resistance A3799 
R3 500,000 ohm isolating resistance  A3867 
R4 1,000 ohm isolating resistance  A3869 
R5 500,000 ohm isolating resistance  A3867 
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 

the224 UY-22 7 

CHASSIS 

CIRCUIT DIAGRAM—TYPE 810 B CHASSIS 

R22 1,000,000 ohm tone control res'tance A4034 
R23 60 ohm phono volume control 

resistance  A3687 
R24 31 ohm phono volume limit 

resistance  A3686 
Cl Tuning condenser (4 gang)  A3530 A 
C2 .05 Mfd. by-pass condenser  B3873 
C3 .1 Mfd C4 .1 mfd: R.F. by-pass condenser B3872 

C5 3 Mfd. by-pass condenser B3873 
C6 .05 Mfd. by-pass condenser  B3873 

C7  .1 .1 Mfd. }•• R F by-pass condenser  B3874 
C8 Mfd.  
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 

C14 1.0 Mfd. R.F. by-pass condenser...} •B3871 
C13 .25 Mfd. by-pass condenser  

C15 9 Mfd. 
C16 18 Mfd. Mershon filter condenser ....A3932 
C17 9 Mfd. 
C18 .00025 Mfd. R.F. by-pass condenser B1496 

54-
1-HP 

SOCRWCA 

U>c227 

7-9 

MCA (NON INSULATOR 

I/ X-2 45 

SIAL LUOIT 

1-7 

1 
Sa 

C19 .002 Mfd. tone control condenser  B3676 
Si "Hi-be switch  A3393A 
S2 "On-off" power switch  A2647 
S3 Automatic stop switch  A3812 
S4 "Radio-record" change-over switch A3955 

and A3949 
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 
T5 A. F. intermediate transformi A3903A 
T6 A. F. output transformer 
T7 Power transformer } A3884A 
78 Filter choke 
T9 Speaker ( field)  A3913A 
T10 Pickup transformer  A3684 

25 cycle  A3810 
T11 Motor{ 60 cycle A3811 
T12 Pickup  A4500 

Si 
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ILLUSTRATION 6 

MOTOR BOARD WIRING "MARLBOROUGH" MODEL 

(Type 810 B Chassis) 
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