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The Most Complete .
Set Tester Ever Built!

The Jewell Pattern 444 Set Analyzer tests every circuit in any
set, including those using variable mu, and output and radio *.e-

I

L R R
553' Sadidiel =

135834411

quency pentode tubes. y

An improved switching system for selecting circuit tests separates |
all A.C. and D.C. tests. This speeds testing and greatly reduces
the possibility of securing incorrect readings.
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In addition to all the voltage and current measuring ranges bey. g

available at time saving pin jack terminals, a triple range output a
meter circuit and a triple range ohmmeter are provided for use i.,
set servicing. A.C. current ranges up to 8 amperes are provided ¢
for servicing other household appliances such as vacuum cleaners,

oil burners, and electric refrigerators.
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Every possible feature has been incorporated that will reduce
wear and make the instrument more sturdy. The elimination of
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binding posts which loosen and break, non-shatterable glass scaie
. covers, and a test plug and cable that are separable from the ana-
Pattern 444 Set Analyzer. complete with all . . .
accessories, Jewell Data Service and data pad. lyzer by a multi-plug at the instrument panel are typical examples.

List Pricc $112.00 Servicemen’s Price $84.00
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!

Radio frequency circuits, whether in a tuned-radio-frequency or
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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
Pattern 568 Test Oscillato:, complete with the band from 125 to 185 K.C.

two ‘230 tubes, batteries, and portable triple-
range output meter.

:: List Price $102.00
3 Servicemen’'s Price $76.50

T

I’aitern 56C Test Oscillator without output
meter., Write for a bulletin describing the
complete Jewell Radio Service Instru-
ment Line. You can pay for them

Pattern 559 Output Meter only. from your extra profits.

List Price $15.00
Servicemen'’s Price $15.00

List Price $82.00
Servicemen’s Price $61.50

31t

230t

Jewell Electrical Instrument Co., 1642-V Walnut St., Chicagos,
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£ INDEX TO COMMERCIAL WIRING DIAGRAMS

i

E #'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 *he cover; throw away the old index pages and replace them with the new ones;
and then $nsert the supplement pages in their numerical and alphabetical order. Then replace the cover and the book
is complete.

Oft‘ly the trade name of a set is known by the user of this book but the name of the manufacturer not known.

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

Ingthe 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
thers, Many diagrams of obsolete sets are difficult to obtain, but we are using every possible effort to procure them.

~We V‘"iSh to express our thanks to the many subscribers who have taken such extreme interest in the MANUAL,
?r'l_d_em:!osl_zilly to those who have voluntarily submitted diagrams for publication in the supplements.—THE PUBLISHERS.

WADTAGE OF RECEIVERS __ . 76N
PHONO-RADIO INSTALLATION 76M
R.'M. A. COLOR CODE )

Model 62—D. C. ... .
 Model 63—D. C. . 90G
AMERICAN TRANSFORMER CO.

B-180 Form B; B-145; BY; BW
or B Model D; B-11 _
Socket “A” supply

METER MULTIPLIERS PF 250 Power Amplifier ... 334 6-180 Form A
ABC Hi Power Box . .. . 26 BREMER-TULLY MFG. CO.
2-AP amplifier and 21-D Hi B-T Counterphase 6; Counter-
A Power box ... .. 342 phase 8; 6-40 power converter

Amertran Concert-Hall Ampll-
fier type 25A; Approved
78 Audio Circuits ... .. 334A

A. C. DAYTON Co.
XL-20; XL-25; XL-30 _
XL-61; AC-66

6-40 circuit diagram; 8-20A
7-70 and 7-71 .
(Also see Brunswick)
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AC-63; AC65 79 Plate Supply Transformer BROWNING-DRAKE CORP.
XL-5; Navigator, Navigator Connections e 334B Model 34, 36 and 38 .
Power P. 80 AMPERITE Line Voltage Con- MB30 .
XL-10; XL-70 trols for Standard Receivers .. 76l Model 69; Models 70 & 71 8
XL-60: XL.50A.C. AMRAD CORPORATION BRUNSWICK BALKE COLLENDER
ACME ELECTRIC CO. Neutrodyne A.C.-5; Model D.C.- CO.
Model S.G. 88; A.C.-T .. 81 6; Model A.C.-6 Concerto Models 14, 21 and 31 S.P.U. __. 109
ALL AMERICAN MOHAWK CORP Nocturne .. -~ 92 Model 31 combination radio
6 and 8 tube A.C. “W” Power ) Model D.C.-7; Model A.C.-7 .. 93 and Panatrope . ... ... 110
Pack ) 892 M(I)\;iel 880,535, and 83; No. 7100; o1 };{Pg‘.lh RpAd_4 :
i 50, 61, 62, 65 a ] 0. S-5 . = odels 3and 10 . 267
Ly6réc ‘r_m‘)_drels 60, 61, 62, 65 and - 3500.2; 250:)_11\;1 biggg' 7191 o BI%UNSW!I‘C!](] Rﬁl&lo CORD)
i ), 83, 81, 85, 5 power unit; No. ¢ : remer-Tully Models 81 & 82 . 110A
Ly8181c -m407d'els 80, 83, 84, 85, 86 0 Axéu-ad model 81 (Bel Canto 96 Brseysnzer-Tu]]y D]{30dels S]§IS &
| 75; No. 0 chassis. € L €S} [ ——— - 96 —25 cy; Brunswic 14
70&;07:1,;'1'3 75' No.- 90 chassis, 83 APEX RADIO CO. o & S21; Brunswick Panatrope
Ei No. 90 chassis, 25 cycle; No. 96 See U 8. Radio and Television Co. S31 . e 110B
= chassis, 60 ’cycle ! ’ 84 ARGUS RADIO CORP. ) Bremer-Tully S81 & S82—60
Mohawk one dial battery and B-195; B-125 326 cy; Brunswick S-14 & S21—
A.C. 226-227 85 ATWATER KENT MANUFACTUR- 60 cy. .- oo 110C
Model D. Lyric Receivers . 84A ING CO. ) Model 5NO (SPU X-900, Chas- g
= Model 44: Model H Q4B Model 10; Model 10B; Model 20 sis X-1101 . ... — 110D
£ y All American Lyric B-94 " 358C compact; Model 12; Model Panatrope 3NC8 (Chassis X- =
£ *LLIED RADIO CO 19; Model 20 . . .. 97 1103, SPU X-901) .. 110B &
g ' (Same as Columbia Radio Co.) Model 21 dry cell; Model 32; Model 3KR8 (SPU X-355, Chas- 2
& AMERICAN BOSCH MAGNETO Model 36 with condenser vol- sis X-822) R 110F
8 CORP ume control;lModel 3{: \ivxth 08 SP[IJ{R)({)-:;“‘%I{(}IQ%ed éﬂ};%, XBKR'
; : - . resistance volume control .. 5 & & ), -341
le“;‘,?lif’irt‘t’llﬁ'S‘);Z.A5'3,‘b:;3d§‘7’ <Ly 0 Models 30, 33, 35, 48 and 49 . 99 & dynamic spkr, (used with
Cruiser Royal C;*uxser and Im_ MOdel 37; MOdel 38; and power 3KR6 & 5KR6 memeremeceeeciaan i'—
perial Cruiser model 35 bat- unit = . 100 Chassis X-801 (used with 5KR,
tery sets 7 Models 40, 42 anq 52; Model 44; 5KRO 2KRO & ©5KR6); §-§
Models 66, 76, and 76L the and power unit - 101 & dynamic spkr. (used with i
* Cruiser; Models 66AC. 96 Model 41; Model 43 - 102 panatrope combinations and g
E 116, 136 for A.C.: Model 107 Model 50; 2nd. type power unit 3KRO & 3KR6) . ... 110H E
= for’ AC.: Modeié 126. 146 for Model 41; 3rd. type power Chassis X-1104 (used with g
E 166, 176, 46A.C ! " 88 unit for Model 41; 2nd. type panatrope combinations and g
] Model 96 D. C. 110 V s power unit for Model 44 . 103 3NW8); SPU X-962 (used 8
E Model 156 Cruiser: Model 28: Model 55 and 55C .. 104 with SNWS) 1101
& . e e 3rd. type Model 60-C 328 Models 15 & 22; Model R-1 . 110J
= Model 825 Super Dynamic GeD 1103 Jillls - odels @ ao; Model R-1 ...
£ Power Pack 89 AUDIOLA RADIO CO. Model B-15 “Uni-Selector . 110K
3 Modcls 48 and 49; Type BAN Series 31 3 104A Model D.C.-15 .. ... .. 110L
edition 2 Noba'ttery' Type Superheterodyne receiver 104B  BUCKINGHAM RADIO CORP.
¢ BAN edition 3 and 4 Nobat- AUTOMATIC RADIO AND MFG. CO. Model 80 ... ... . . 348
=1 tery; Types BAN edition 5 “Tom Thumb” Portable .. 340 BUSH AND LANE PIANO CO.
2 and 6 Nobattery 90 AUTOMOBILE RADIO CORP. No. 10 DeLuxe; No. 12 S.G . 111
£ Model 54 D.C. receiver; Bosch TR-106; NR-109 ... 75
=] Motor Car receiver .. 91 B C
B Model 58,50 - 90A  GALKITE PRODUCTS COMPANY.  CANADIAN MARCUNI CO.
o e G (] oo 9B aodel C; Model F . 105 Type XIVD.C. . 360
i ® Model 60 Volume Control Re- ‘9. AL ; 352 T Unit Types XV. XVI
= X ; Models A-3; A-5 and A-T . uner Unit Types . ,
g celver nmsremms QO (A & B Eliminators) XVII, XVIIi A.C.; Power
LU O - 90D Balkite BX; Combination KX; Unit XVI 361
E  Model 60 and 61 (Automatic AB6-135 Form A; AB6-135 Model 20 A.C. Chassis . . 362 §
g VRl (Seiely) e Form B . . . .. 104A  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 cy(le .. 375
Model 89 . - 376
Model 90 . 371
Model 99 378
Model 110 . 379
Model 120 .. . 380
CANA})’{AI\N WESTINGHOUSE CO
JTD.
Model 55, WH5A, W57, W60,
W58 37
6-Tube A.C. Chassis 1928 model
and 200B loud speaker No.
18 SPU . S 372
CAPEHART CORP.
See Webster Elec. Co. Page .. 350

CLEARTONE RADIO CORP.
Golderest Model 60; Model 80 112

Clearodyne Model 70; Clear

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

COLONIAL RADIO CORP.

Model 31 A.C. . N - 115
31 and 32 D.C. . 116
32 AC. - 117
33 & 34 A.C. Remote Control __ 330
Model 33 D.C.; Model 16 . 116B

COLUMBIA PHONOGRAI’H"('IO.
(see Kolster)
6 tube A.C. set; 7 tube A.C.

set oo . 118
Columbia C-5 and Kolster K- 24

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

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

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

combination 124

COLUMBIA RADIO co.

Screen Grid - 8 ... . 125
Screen Grid 8 receiver 118B

CONTINENTAL RADIO CORP.

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

Ten 29-D and C with 250-L
power unit .. . .. 128
All Models - 129

CROSLEY RADIO CORP.

AC-7 and AC-7C 130
Model 3B and 3C; ’l‘rndyn 3R3;
5-38; Type \ Model 51;
2stage AF. ampllflex for
type V; Model XI and XL ... 131
Model 4- 29 Models 30S, 318,
338, 348; Models 10S, {18,
428, 82S . 132
Models 408, 418, 1ZS 82S ar-
ranged for M type speaker,
Model 401; Modcl 608 . 133
Models GOS 61S, GZS " 63S;
Jewelbox T04-A oo 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
Modelb 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 Mldget 361

Wigit model 48 358A
Model 58; Model 77- 1 138A
Model 91 . . 138B
Model 55; "Model 56 138C

Model 26; Model 59; Model 76. 138D

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

Model 77; Model 84; gupel Bud-

dy Boy
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
Balmoral and Berwick; ‘Band-
box Jr.; A.B.C. Power unit

138E
138F

381
282

Barcarolle and Minute; Etude
Electric
383

and Symphony;
Hastings
First Series Symphony, ‘Elect-
Berwick; Second series Sym-
phony; Nocturne, A.C.; Con-
certo, Sonata and Opera
Types 400-420; 410
ARIA and Troubador models
Aria and Troubador models
type 740; type 750 -
Type 800 Chassis; Type 810
Chassis
Ty%e 810 Phonograph Ty;x
700
DeFOREST RADIO CO.
CS-5; F-5; D-17
DELCO RADIO CORP.
“Police” Short Wave Set
Delco Automotive Radio

EARL RADIO CORP.
See Chas. Freshman, Inc.
ELECTRICAL RESEARCH LABORA-
TORIES

Erla model 224 screen grid ... 142A

Erla model 225 S 142B

Model 271 Midget . . . 142D
THOMAS A. EDISON, INC.

(Also see Splitdorf)

R-4, R-5 and C-4 141

R-1, R-2 and C-2 Chassis Jr.
and Je; Model C-1 chassis SC 142
RT-1, R-2 and C-2 chassis Jr.

and Cr (25 cycle) ... .. 143
Models R-6 & R-7 . . 140B
Models R4, R5, D.C. 140D

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

EMERSON RADIO & PHONOGRAPH
CORP.
Model F . ... 356

F.A.D. ANDREA, INC.
FADA RESISTORS AND CONDEN-
SERS . 76N
Fada 10, 11, 30 and 31 - 60
10& llZ 30Z, 31Z - 25
cy.; 16, 17 and 32 - 60 cycle;
16Z and 32Z - 25 cycle .
Fada 18 D.C.; Fada 22 battery
Fada 20 A.C. - 60 cycle; 20Z
A.C. - 25 cycle; 25 A.C. - 60
cycle; 25Z A.C. - 25 cycle
25 and 25Z with M-250 and
M-2560Z Electric Units; 35
AC. - 60 cy; 36Z A.C. - 25
cycle
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 ..
“7” A.C.; 75 and 77 A.C. 60
cycle ..
Special model 265-A and Fada
“7” model 475-A
460-A receiver and R-60 unlt
R-80-A unit, 480-A or SF
50/80A

144
145

146

147

149
160
151

152
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“Special” A.C. receiver 265 UA
or CA and RP-65-UA or CA;
262-UA or CA and RP-62-UA
or CA; 480-B and SF 50/80 B 1%
“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” unii
used with “special” and 7 AC
Fada KA-6 Chassis’ for models
42, 44, 16, 41, 47
Fada 5-tube Neutrodyne; 160
neutrodyne N
FEDERAL RADIO CORP.
Ortho-Sonic type D;
Filament type D;
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.

154
154B
154A

Series

155

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 Umt ‘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 (60-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 wnd 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

GENERAL ELECTRIC CO.

H-81 e - . 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-T;
OEM-7 super selective;
5-tube 1925 model ... 177

Day-Fan Five “5044” . 178

Model 5055 ... 3568A

Day-Fan Five Twenty ‘Seven
b-tube; Six - 6 tube; Seven
T-tube _ 179

Day-Fan 6-61 - 6tube, 6B -
6-tube; 6 Junior 6-tube; 6AC
6-tube ... . .

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-lube; Motor
Generator and Filter; Power
Supply for b-tube AC set;
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2 Power Supply for 6-tube AC 6 Tube Set 507 and 508; A.C.
: set; PB and (SJ Powl)verfSllp%y, 7-tube set inductance tuned;
ower Supply for o “A” chassis 510, 511, 514,
. tsf4 ’"1:2 (I;h; 52%57_ ..... e 182 b 516 - 8-tubes . 198
= -tube ode H -tube ower Unit K-50 for sets Nc
Model 5080; 8-AC Power Set 183 524, 525, 527 528 f;}fass,"s
i General Motors Model *“A” “BY 515, 519, 521 199
g chassis; Delco Automotive 623 and 526 with power unit
5 Radio .. oo 184 No.246 ... ... . 200
i «GILFILLAN BROS. INC. Wave Master; RFL 7-tube Cas-
3 A.C. Model 60; A.C. Model 100 185 eade ..o 201
GRAYBAR ELECTRIC CO. Models 533, 634, 535, 536 ______ 200A
Model 311 338
ggg 22‘(55%% COLIN B. KENNEDY CORP.
. Model 281; 110; 220 _ 202
770 266D
' Graybar No. 8 Midget - 266G M‘Zﬁf,le gd&yap:d iig L I 203
G};aybalr; l\gtéflé 0700 770, 900 266H 7 Cornet D.C.; Type 135; Model
£t A. H. GREB 20 type 410; Model 521 and
£ R.F. Amplifier type RORN; !
& “13” Regenerative Receiver; ngesl 10; Model 20 ggé
E Shcrt Wave type  CR-18; Kennedy 'Model 826B Combina-
2] Shgrt Wave type CR-GMU 5 186 tion .. 204A
£ Synchrophase  type -1 Royal 80; Models 30 and 32 _ 204B
£ Broadcast Recelver ... 187 KING MANUFACTURING CORP.
£ Super Synchrophase (tJype 4 188 Model 10K1 Neutrodyne; 25
5 3 iy{:ﬁg;%g};?ss T-AC 189 Neutrodyne; 71 Neutrodyne;
?4 Sﬂper Synchrophaqe 'A.C.-SK~4 188A %‘ORER_L L kil 6 206
£ B & C Socket power type 671-B Model E and 80A; Model 80;
= Synchrophase type AH-1 188B .
£ GRIGSBY-GRUNOW CO. yotodel, 81 207
:: Mojestic Modelggg 1)0 -80: 7{}}3})2 o0 (I))delkF Model 82 and power 208
:i  Power Unit; 7 ower Uni Model J; Model H 209
S Models 90, 91 and 92; 9P3 Pow- 1
g er Umt 9P6 Power Unit; BlggfLJ7 Model 98; ng Mon- 210
=] Model 70B chassis in 72 Set 191 Model G; Power pack wnmg
= Model 100; 90-B . - 192 King Ro al, Imperial, d
% Model 100-B; 180 and 181 ... 193 Morren Y o ane i
i 7P6 and 7P3 Power Unit (old KNAPP “A” POWER UNIT ___ 359
: wiring) 7P and 7P3 Power = =~ KOLSTER RADIO CORP.
8 e e Columbia type 930; Kolster 6K 212
g SPSyZ?ngP%nPO“i%{) I‘imt Sll:pgr Ko}\stcer 6-tul})3e rejeiver; 7-tube
E set (Brandves) 213
3 Screen Grid chassis roe T Kolster 8A-B-C; 6H; 7A and 7B 214
3 Super Screen Grid chassis in K-41; K-13 " 515
Z] model 130-A; in Model 230-A lgg K-45 216
£ Majestic “B” eliminators ....... Brandes B10; B15 Bie T~ 217
:E M%J:stlc Models 50, 51 and 52 - Tumndg-(:h;s?ls f(orz; ggbze set§
3] - used in K-21, K-23, K-24 an
G‘i};ﬁgﬁé‘;‘fﬁ&%‘“?‘ff ______ o K-28; i-tube chassis used in
= Champion Junio < 1966 Dowie supply and amplifier
g Model 724; 8-Tube -1 unit in K-24 218
='= K-20, K-22, K-27 & K-87 . 218A
5 HAMMARLUND MFG. CO. o K-12; K-30 & Ii:’»-l - 218B
3 HIQ 30 AC.
Hl’g 31 A.C. e 396 AFAYETTE — See Gulbranse
§ HORN RADIO MFG. CO. and Wells Gardner, ronsen
E " Model 15 o 488D PR BUTZ, INC,
H?\{Y&F%GRIAD‘IO CO. 196A Trc::)r;]sso(l):eanic; “Seven Seas’ -
B Mogel§ Green Diamond (3~ LINCOLN RADIO CORP.
| ModerSG-B Midget T 196c  Model 31 e 351
3 ode get - 5 Lincoln DC-8 = . .. 358C
- Model SG-C ; t96D M
MAJESTIC
1 e MASTER R.»\l)lO MFG. CO LTD.
3 Master Model 424 = . 355
! JACKSON BELL McMILLAN RADIO CO.
g Y Model 62 Midget . ... 354 Series 900; 8-AC Power Set 219
! JENKINS & ADAIR, Inc.’ MILLS PHONOGRAPH CO.
Microphone Mixing Panel Type Mills phonograph = 218C
: 3-B; Monitor Panel; Level Phonograph diagrams with ex-
: Indicator Panel 196K 1\101\?%‘5%??&? WARD & Co. 0P
3 “A” Amplifying Panel; . -0.
: TYPe . 4D amgh‘fgllng panel_ 196F 5 tube S.G. battery sets Nos.
2 JESS\% FRENCH & SONS PIANO CO. 1522 & 1562. (Wells Gard-
3 Junior Model “G” . . . 355 ner); 7-tube A.C. S.G. sets
3 Nos. 2822, 2827, 2895, 2897.
: (U.S. Rad. & Television Co.) 218M
i KELLER FULLER MFG. CO. LTD. 8 tube A.C. S.G. scts Nos. 2955
. Radiette Model 14F . ' . 355 & 2957. (Wells Gardner);
| Model FIFTY, Model SIXTY "283 8 tube A.C. S.G. sets Nos.
2 KELLOGG SWITCHBOARD AND 3035, 30217, 3065, 3067. (U.S.
3 SUPPLY CO. Rad. & Television) .. ... . 218N

NATHANIEL BALDWIN CO.

Screen Grid Model 80 . 324
NATIONAL CARBON CO. INC.
Eveready models, 1, 2 and 3;
series 50 . e 220
Eveready series 30 '30-C and
40 221

NATIONAL TRANSFORMER CO.
Midget Six . e
Screen Grid 8

PEERLESS
(See United Reproducers Corp.)
PHILA. STORAGE BATTERY CO.
PHILCO RESISTOR AND

CONDENSER DATA 76-0
OSCILILATOR CIRCUIT FOR

175 OR 260 K.C. 76-0
Philco Model 40; Model 41 . 222
Model 65; Model 76 . 223
Models 77 & T7A; 36 & 82 . 224
Model 87 _.. 225
96 & 96-A; 296 & 296- A 226
Models 511 521, 512, 513, 514

515, 531, 551, 571; Model J5 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-163, AB-123 226A
Philco Set Model 65; ‘“Baby

Grand” 20 & 20A . 226B
Socket “A” supply .. .. 23
AB-656 & AB-652 25
Models 92, 95, 95E, .)()A 9()E

296, ZJ()A ’th 226C
Models 111 and 111-A 226D
Models 220 and 220-A 226K
Models 211 and 211-A 226F
Philco Model 30 358C
Models 56 and 16-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 $0-A .~ 226L

PIERCE AIRO, INC.

AC-24-45 352
De WALD Model A. C 5"4 355
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 Radlo Grimes
110-volt D.C. New Yorker;
Twin S.G.8 e 229
K-106; K-108; S.G. 105 . 230
A.C. Super Wasp e 13
Pilot Midget = ... . 354
Pilot Universal Super Wasp 358D
PRIESS RADIO CO.
Models R and C nine-in-line
supers ... 357

R C A—VICTOR CO. (Victor Div.)
Alhambra I (7-1); Electrola
Cromwell, Borgia II . 231
Electrola 9-25; Electrola 9-40 232
Electrola Hyperion; Alhambra
II and Florenza; Radiola 25
Catacomb far Alhambra II
(7-2) and Florenza (9-1)
Models 7-3, 7-30 and R-20;
Electrola Radiola 7-26; Vie-
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 e 236
Victor Radlola 17 (in model
7-25); 9-15 . .

233

234
235

237
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OFFICIAL RADIO SERVICE MANUAL 6A

AP-735; AP-997C; Model 9-55 238 33-A power supply (256 & 60 No. 14' phonograph diagram;
% Electrola Radiola 9-54; Auto- cy:); 1929 9-tube S.G. sup- No.638 A&B . —. 300A.
3 matic Electrola 10—69; and heterodyne .. T .. 268A No.12 & No. 14 .. 300B
y I:powerRwn'ngE__ 5 RS 239 Iéd(l)del 3§4A hMlodel- 35-A . 268B i3
3 32 42 4 E-75, ilver arshall -Super with : 8
10-69; 10-51 —— Model 36A Chassis and 32A LR D it LS (1
5L AP-947 (RPA-1A); AP-952 an Power Pack . 268C |
AP-997 (RPA-5 and RPA-5 722 Band Selector 7; SM-712 TEMPLE CORPORATION
special); Electrcla Radiola . Tuner; 724 A.C. Receiver .. 268D gg(l) gg‘l) gg? IS —— gg%
9-18 . SRS — 41 Model 714 Superheterodyne; "0y OoOly 00 | e e
i 7-26; Radiola 9-54; Electrola Models 37, 38 and 39 . 268E TRANSFORMER CORP. OF AMER-
= 10770 _ 242  SONORA PHONOGRAPH CO. INC. ICA
E2 Vietor Radio R-14 . 242A Modél 2RP-25 269 Clarion AC-53, AC-55, 25, 51-
= Vietor Radio R-15 . 266D 3R and 4R 270 25,53 - 25,55 . . 328
E: Victor Micro-Synchronous Mod- 3 RP 271 Clar;on Jr. Mpdel 60 ... 355
els R-35, R-39, RE-57 . . 266E 5R 272 Clarion  Series 90, Models
Radiola Division mP 273 AC-90, AC-91, AC-91A, 25-90
RCA Centralized Radio System 49 B-31 (25 cycle); Phonograph and 25-91 .. — 328A
Radiola Senior; Radiola RS; automatic stop ... ... . . 274 TRAV-LER MFG. CO.
Radiola I1I; Radiola AC Am- SPARKS.WITHINGTON CO. Model 6 & 7; DC & AC power
plifier; AR; Balanced Am- Sparton Model 39; 89A .. _. 275 packs 332
3 plifier, Radiola VII __ 243 49; 9-30 .. ) U
i  Radiola V; VI; II; IV __ 244 931 and 301 D.C.
Radiola IIJA; IX; Superhetero- 6-26, 6-16; A.C. 62-63 & A.C. 7 278 ~ UNITED AIR CLEANER CO.
dyne; Radiola Grand . ... 245 A.C.-89; DeLuxe 109 ... 279 Sentinel 666-C 9-tube chassis
Radiola 16; AP-937; VIIB ____ 246 Sparks Ensemble . 280

QTR TR e TR e e

Radiola 20; Radiola 30 247 5-26, 5-15; Model 110 ______. 281  pior Phonograbh combination 346
67 248 Sparton 931 A.C. . - 280B Sentinel 104, for models 11, 12,
Super Vlll (AR 810), ‘‘semi- Equasonne Model 589 ... 280C 15 and 16 . 346A
sl (AISEPY), 29 frad Sparton Model 301 A.C. ... 280D gentinel 8 and 9; 31-33 and
26 . 9 SPIEGEL, MAY, STERN CO. power pack . - 346B
Radiola 25 o ) “Melrose”—same as Apex 41 ___ 306 R ’
46 D.C.; 33 ) SPLITDORF ELECTRIC MFG. CO. U. S. RADIO & TELEVISION CO.
Radiola 17; Radiola 60; Radio- R-200; PAD-4; ABBEY (Wlth (See Montgomery Ward & Co.)
la 18 _ 9252 volume control ... 322 Model 80; Apex 48 - 60 cycle,
8DC . . 253 ABBEY Model 171 324 48A - 25 cycle . 305
28 (battery operated): loud- Splitdorf Model M5, R.V.-695 322A Apex 41 - 60 cycle, 43 - 25 ey-
speaker 104 RPA unit . 254 odel M-6; R-100 ... 322B cle; 42 - 60 cycle, 44 - 25 cy-
4T 255 STANDARD RADIC CORP. ele T 306
Radiola 64; AP-951; AP-935 ___ 256 A.C. Model 29 - 342 Apex 46 & 47 - 60 cycle, 46A
Radiola 41: btexlmg SPU; Re- STEINITE RADIO COMPANY & 47A, 25 cycle; Model 30
ceptor SPU; Loudspeaker 105 257 50-A & 102-A . 282 Automotive . ... . 307
Radiola 67 . ... . 2B8 991, 992, 993; 261 & 262 ... 283 UNITED REPRODUCERS CORP.
Radiola 47 S 259 Model 40 power pack 28 {Peerless) Courier “65"” chas- =
Radiola 50; 51 . . 260 Power Pack Models 40C —60 sis; Series K-70 . ____ 303 e
41 DC; 51 D.C. .. . _ 261 — 120C 282A Series 20 Electrostatic E
18 D.C.; 62 R _ 262 No. 10 Screen Grid Chassis in (Kylectron) e 304 E

3 Radiola 66 263 Models 70, 80, 95 282B =

30-A 25 cy; 91 & 22 "30A STERLING MANUFACTURING CO.

% RPA Unit . 264 No. 4; No. 4 chassis, power WEBSTER ELECTRIC CO.

Brunswick RPA-i with Pana- unit, and speaker . . ____ 284 2-Stage PO. Amplifier; Code =1
trope and panel connection No. 4 speaker; No. 4 power 6005; 6025—JD Amplifier. 350A E
:i(-tube panel); RP1A with Stunll,; Nﬁ, d3‘:tchﬁ55(;zl G gg g 3-Stage PO. Amplifier;6030—JE
*anatrope and panel conn. . 265 ROLEN N SRBDIC B U RICO a7 : ]

Radiola 41 chassis; 32 RPA unit 266  STEWART-WARNER CORP. o R GRS e ST

: : 305-315-320; 300; 310-325; 330; ELLS GARDNER CO. =
Radiola 44; Models 3 & 10 3 ’ D g 9 (See Montgomery Ward & Co.) |
R (EX‘UHSWi(‘k) 267 }ég 3?8 SISt i) 286 Wells Gardner Co. Nine-in-Line =

: R i e D 5

p?‘ A 8680 ) 22%%% 500-520-525; 700-705-710; 530- same as Gulbransen — see g

: Audio frequency circuits (86) 266C 535; 715- 720 . 287 WESp'?lgﬁ ‘H e g L g

2 RCA 82 ) 266D Power unit models 530-535-715- MI?G %%SE ELECTRIC & £

- Radiola 28 A.C.; RCA Loud- 720; Power units modgls 801- WR5 e b 266A =

3 speaker 106 i . 266F 80.1A'811'811A‘ — series B; WR7 [ 266B E

Radiola 48, same as Victor 15 .. 266D Model 806 series B 288 WR6 T 966D
Radiola 42 oo 2424 Model 980; 950 series battery Westinghouse No. WR-10 266G

: adiola 24 and 104 we L .

| Mipeaker P 2498 050 D.C.; 950 25 & 60 cyele A.C. 290 VW RaR e models WRS &

i RCA-Victor Radiola “Super- Models R-100A, AF, B, BF, E, WILLARD STORAGE BATTERY CO. &
ette” Model R7 266G and EF - 290A “B” power units No. 3095; T8

Models 80, 82, 85 266H Scries 900 291 4095; 3310 & 4310: “A” pow- g
RADIO SERVICE OSCILLATOR 76] STORY AND CLARK RADIO CORP. er units No. 3280: 3262 g
REMLER RADIO CORP. Model 36 tuner unit; Model 36 3990 & 3390 ’ ' 304A B

45 KC Superheterodyne ... 340 power pack; Model 42 and “A_B” units No. 3301: 6301: 5]

Camep Model 14 . 354 Y uner unit 290B 4301 ' : ' 304 B
ROBERTSON-DAVIS CO. er ) 5

3 : v S STROMBERG-CARLSON MFG. CO. WURLITZER 5
MLtler'-;Iie‘:llél 11-tube Superhe- 357 Cireuit D-968; 523 & 524: 635 (See All American Mohawk Crop.)
/ & 636 . . 292 Z
38 bCise & o5d 532 ZENITH RADIO CORP =
JBUC ‘0. 638 D.C.; 652 & 654 . . .o : £
St ertone. Models ¥, G, H, J, 816 D295 1IE & 14E; 11-12-14 308
same as King ' 267, 208, 209 403 AA audio power unit, 404 17-series filament; 4R; ZE10

Silvertone F, FF, G, H, J 200B RA and 404 RAC SPU; 403 power supply; ZE-5 power &

SILVER-MARSHALL, INC. B audio power unit - 296 supply for model 17 - 309 &
e & Thacc) 635 D.C.; 601 & 02 battery - 297 33X & 362X 6-tube electric; 3
Models 30 (chassis), 60 Lowboy, 0,
95 Hi : i er No. 1-B; 403 & 4103A power 34P & 342P 6-tube electric 310 E
95 Highway and 75 Concert :
Grand ... 268 pack; No. 10 and 11 receivers 298 Mgdel 27; 31 & 32 . ’ 311
20 A.C. 59 No. 704-B; 501 & 502 .. 299 ZE 4" “B” power supply; ZE3 )
S.M. 690 Public Address System 340 No. 734-B; 633 & 634 300 “A" power supply; models
e PRSP PTEPEETRPL L A Wt OO | TP I | HEEL S STPRME T 1 I A i
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33-34-35; 35A-342-352-352A-

362 . 312
35P-35AP-352P-352AP; 37TA ___ 313
ZE14 power supply; ZE11 pow-

er supply; ZE13 power sup-

ply; ZE15 power supply
39-39A-392-392A; 40A
35PX-35APX-352PX-3562APX-

37A; 333-353A 6-tube D.C

set .. S S 316
ZE17 power supply; ZE18 pow-

er supply; Models 60, 61, 62,

602, 612 & 622 without loop;

64, 67, 642 & 672 with loop 317

Acmme—Acme Electrie Co.
Airline—Montgomery, Ward & Co.
Amertran—American Transformer Co.
Amrad—Amrad Corp.
Apex—United States Radio & Televis-
ion Co.
Arcadia—Wells Gardner Co.
Argus—Argus Radio Corp.
Atchison—Atchison Radio Mfg. Co.
Atwater Kent—Atwater Kent Mfg. Co.
Audiola—Audiola Radio Co.
Aztee—Stein, Fred W.
Baldwin—Nathaniel Baldwin Co.
Balkite—National Transformer
Co.

(Balkite Sales Division)
Dosch-—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

Mfg.

(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—Transtormer Corp. of Amer-
ica.
Cleartone—Cleartone Radio Corp. Div.
of Cincinnati Time Recorder.
Colonial—Colonial Radio Corp.
Columbia—Columbia Phonograph Co.
(Columbia Radio Co.)
Counterphase—Bremer Tully Mfg. Co.
Courter—United Reproducers Corp.
(Now Gray Electric Co.)
Crosley—Crosley Radio Co. )
Day Fan—General Motors Radio Corp.
DeForest—De¢Forest Radio Co.
Deleo—Deleo Radio Corp.
i Karl—Freed Radio Corp.
i Kdison—Edison, Thomas A., Inc.
Eleetrad—Electrad, ine.

TRADE NAME

OFFICIAL RADIO SERVICE MANUAL
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15 & 16; 15E, 15EP, 16E, 16EP;

42 & 422 . 318
ZE16 power supply; ZE12 pow-

er supply; Models 41 & 412 319
Models 52 & 53; 54 ... 320
Model 70 (71, 72, 713 & 77 -

60 cycle; 712, 722, 732 & 772

- 25 cyele) . 321
Model 80 - 320A
Model 80 Power Supply .. 320B

MISCELLANEOUS CIRCUITS

Aerodyne Six ... 344
Ambassador Four ... ... 344
Magnavox TRF-5 and TRF-50 344

Emerson—Emerson Radio & Phono-
graph Corp.

Erla—Electrical Research Laboratories.

Eveready—National Carbon Co.

Fada—Andrea, F. A. D, Inc.

Federal—Federal Radio Corp.

Fin-All—Find-All Radio Co.

Freed Eisemann—Freed Radio Co.

Freshman—Freed Radio Co.

General Motors—General Motors Radio

Corp.
Gilbert—Gilbert, R. W.
Gilfillan—Gilfillan Bros. Inec.
Graybar—Graybar Electric Co.
Grebe-—Grebe Radio Co., A, H.
Gulbransen—Gulbransen Co.
Hammarlund—lammarlund 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 Swhd. & 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 Eleetric Co.)

Leutz—Leutz, Inec., C. R.
Lincoln—Lincoln Radio Corp.
Loftin White—(See Elcetrad)
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.
Natiocnal—National Transformer Mfg.

0.
Navigator—A. C. Dayton Co.
Orpheus—Roth-Downs Mfg. Co.
Patterson—Patterson Radio Corp.
Peerless-—Unrited Reproducers Corp.
(Now Gray Electrie 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 Duplcx 358
Zaney-Gill Receiver ... .. 35%A
Mission Bell .and Royale . 358A

INDEX

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 Eiectric Co.
Radiette—Keller Fuller Mfg. Co. Ltd.
Radiola—R. C. A. Victor Co.
Radiotrope—U. S. Radio & Television
Co

Ranger—Brown & Manhart
Republic—Republic Radio 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.
Temrie—Temple Corp.
Tom Thumb—Automatic Radio & Mfg.
Co.
Transitonc-—Automonile 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 Electrie 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.

I
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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.

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

=] Potter Condenser[ e |
Replacement Chart |

Potter Rug Aerial

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

The Potter Co.

Sales Offices

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

905 Mission St.,
San Francisco, Calif.

1641 Stout St.,
Denveér, Colo.

Cartridge
Units

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

North Chicago, Il

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.

Invaluable

549 W. Washington Blvd.,
Chicago, Il

305 Seventh Ave.,
Pittsburgh, Pa,

1202 Maryland Ave.,

1913 Pacific Ave.,

Baltimore, Md.

261 Franklin St.,
Boston, Mass.

Nos. 103-300 |

Dallas, Texas,

276 Smith St.,
Winnipeg, Manitoba, Can.

eliminator stops interfer-

ence from entering set
through the power supply.

A National Organization

At Your Service
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INDEX TO COMMERCIAL WIRING DIAGRAMS

OFFICIAL RADIO SERVICE MANUAL

WM@“'H‘“AMNLM@'FT!WW.

ITH the issuance of each set of supplements, a completely vevised 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 bupplem(nt pages in their numerical and alphabetical order.

is complete.

Then replace the cover and the book

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

In searching for diagrams, if the particular diagram you desire cannot be found, be sure to look through the Mis-
If it is not listed there look through the Trade Name Index; this gives the name

cellaneous section at the end of this index.
of the manufacturer for each trade name.

Since all diagrams are listed in the index in alphabetical order in accordance

with the manufacturers’ names, it is absolutely necessary to know the name of the manufactuver before a particular

diagram can be found.

In the supplements are included diagrams for which we have veceived requests.

Wherever the diagrams that have

been requested are not included in one set of supplements, they will appear in the first set published after we receive

them.

Many diagrams of obsolete sets are difficult to obtain, but we are using every possible effort to procure them.

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

A
WATTAGE OF RECEIVERS . 76N
PHONO-RADIO INSTALLATION 76M
R. M. A. COLOR CODE 16M
A. C. DAYTON CO.
XL-20; XL-25; XL-30 77
XL-61; AC-66 . 78
AC-63; AC-65 : 79
XL-5; Navigator, Navigator
Power P. 80
XL-10; XL-70 80A
XL-60; XL-50A.C. 308

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, bl 62 65 and

66 . 82
Lyric models 80 83, 84, 85, 86

88 . 82
70, 73 and 75 No. 90 chasms,

bO cycle 83
No. 90 chassis, 25 cycle; No. 96

chassis, 60 cycle 84
Mohawk one dial battery and

A.C. 226-227 JUURUT . 11
Model D. Lyric Receivers 84A
Model 44; Model H 84B
All American Lyric B-94 358C

ALLIED RADIO CO.
(Same as Columbia Radio ('o.)
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 I 87
Models 66, 76, and 76l. the
Cruiser; Models 66AC, 46,
116, 136 for A.C.; Model 107
for A.C.; Modeis 126, 146,
166, 176, 46A.C. .. 88
Model 96 l) C. 110 V. ClulSEI
Model 156 Cruiser; Model 28;
Model 825 Super Dynamic
Power Pack . 89
Models 48 and 49; Type ‘BAN
edition 2 Nob‘.ttery, Type
BAN edition 3 and 4 Nobat-
tery; Types BAN edition §
and 6 Nobattery 90
Model 54 D.C. receiver; Bosch
Motor Car receiver

Model 58, 59 ... ...
Model 61 62 .. ...
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 Ampll-
fier type 25A Approved

Audio Circuits 334A
Plate Supply Transformer
Connections . 334B
AMPERITE Line Vc‘ltage Con-
trols for Standard Receivers 761
AMRAD CORPORATION
Neutrodyne A.C.-5; Model D.C.-
6; Model A.C.-6 Concerto
Nocturne 92
Model D.C.-7; Model A C -1 93
Model 80, 52, and 83 . 7100;
No. S-522 : 94
3500-2; 2500-1; S-733; 7191
power unit; No. 3590 95
Amrad model 81 (Bel Canto
Series) . 96

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

B-195; B-125 326
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 e - 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

B

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 AG

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

BRUNSglCK 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; Brunswnck S-14 & S21—
60 c 110C
Model 5N0 (SPU X- 900 Chas-
sis X-1101 : 110D
Panatrope 3NC8 (Chas;xs 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 & 5KRé6 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 3ANW8) . ... 1101
Models 15 & 22; Model R-1 110J
Model B-15 “Um 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
C
CANADIAN MARCONI CoO.
Type X1V D.C. : e . 360
Tuner Unit Types XV, XVI,
XVII, XVIII A.C.; Power
Unit XVI . . 361
Model 20 AC Chassxs 362
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RADIO MEN, ELECTRICIANS, TELE- PHOTO - ELECTRIC RESEARCH LAB-
PHONE MEN OR MEN WITH SIMILAR ORATORY CORP.—A MILLION DOLLAR
KNOWLEDGE, WRITE US ABOUT OUR CORPORATION — HAVE CONTRACTED
TRAINING PLAN-—-WE NOT ONLY TO EXCLUSIVELY EMPLOY OUR MEM-
ARRANGE TRAINING BUT SPARETIME BERS TO OPERATE THEIR NEW

WORK AS WELL, PHOTO-ELECTRIC ENGRAVER.

SERVICE MEN
WANTED EVERYWHERE

TO INSTALL and service all makes of sound repro-
ducing systems, public address systems, ete.

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 USERS OF BSOUND EQUIPMENT,

EQUIPMENT, you can join eur ergan- write us. We have an electre-scousticsal
ization and reap the advantages of the it e -
largest amd mest comprehensive seund engineer near yeu availadie no

service men's organization in the world. help you,

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( 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

gm
:

LTD.
Model 55, W5H5A, W57, W60,
w58
6-Tube A.C. Chassis 1928 model
and 200B loud speaker; No.
18 SPU

CAPEHART CORP.
See Webster Elec. Co. Page
CLEARTONE RADIO CORP.
Goldcrest Model 60; Model 80
(learodyne Mode} 70; Clear
tone Series 100
Model 110 compact; Model 112
COLONIAL RADIO CORP.
Model 31 A.C.
31 and 32 D.C.
32 A.C. .
33 & 34 A.C. Remote Control
Model 33 D.C.; Model 16

(see Kolster)
6 tube A.C. set;
set
Columbia C-5 and Kolster K- 24;
C-5 Substitute
Models 930-300; Model 931
Model 902; Type 950 radio and
phonograph combination
Models 900 - 801; Model 961 .
Power Pack for model 980; 6
tube D.C. set C6-C7
Type 980 radio and phonograph
combination

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

7 tube A.C.

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

171-L Power Unit; Model 9
Slagle 29-C; Slagle 29-A & B
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; Model XI and XL
Model 4-29; Models 30S, 318,
33S, 34S; Models 40S, 418,
428, 828
Models 408, 41S, 128, 82S, ar-
ranged for M type speaker;
Model 401; Modct 608
Models 60S, 61S, 62S, 63S;
Jewelbox 704-A
Model 601
Jewelbox 704-B; Showbox 706
Jewelbox 704; Gembox, Gem-
chest 610-609 A.C.: 804 A.C.
Jewelbox 706; Models 20, 21,
22; Model RFL-90
Models 41-A & 42-AC; 6-20 and
6-85 e O .
Bandbox Jr. 401-A; 602 Band-
box; Buddy and Chum
Model 54 - New Buddy
Wigit model 48

Midget

g}mnmummxmmmnmmmmmllnmmnunmmmumumlmnmnnnnmmnuummnnnmzzm::xmnnnmmmrmnmnm!m!mumﬂmnmmmlmmmunmmunmnnmmnmmmmunmummmmmmummmmm e

COLUMBIA PHONOGRAPH CO.

363
364
365
366
367
368
369
370
373
374
375
376
377
378
379
380

CANADIAN WESTING H()UQE CO.

371

372

350
112

113
114

116
116

. 117

330
116B

131

132

133
134
135
136

139

140
354
358A
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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; 410 386
ARIA and Troubador models
Aria and Troubador models
type 740; type 750 386
DeFOREST RADIO €O.
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 L. 142B
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 Jc; Model C-1 chassis SC 142
RT 1, R-2 and C-2 chassis Jrv.

and Cr (25 cycle) . 143
Models R-6 & R-7 . 140B
Models R4, R5, D.C. 140D

ELECTRAD, INC.

Loftin-White amplifier . 63
Type 250; and 250 Push-Pull 3588

FMERSON RADIO & PHONOGRAPH
CORP.
Model F 356

F

F.A.D. ANDREA, INC.
FADA RESISTORS AND CONDEN-
SERS . . 76N
Fada 10, 11, 30 and 31 - 60
y.; 10Z, 11Z, 30Z, 31Z - 25
y.; 16, 17 and 32 - 60 cycle;
16Z and 32Z - 25 cycle
Fada 18 D.C.; Fada 22 battery
Fada 20 A.C. - 6V cycle; 20Z
A.C. - 2b cycle; 25 A.C. - 60
cycle; 26Z A.C. - 25 cycle
25 and 26Z with M-250 and
M-260Z Electric Units; 35
A.C. - 60 cy; 36Z A.C. - 25
cycle
Fada 40 A.C. 60 cycle using
P-250 Elec. Unit and 7-A
speaker; Fada 50, 70, 71
and 72 . S 148
E-120 Electric Unit; E-180
Electric Unit; 192-A receiver,
192-S and 192-BS Units .
“7 A.C.; 75 and 77 A.C. 60
cycle 150
Special model 265 A and Fada
“7"” model 475-A
460-A receiver and R-60 umt
R-80-A unit, 480-A or SF
50 80A ; 152

144
145
146

147

149

151

o e dadi s 2t

GENERAL ELECTRIC CO.

Ly xkbibib 19 fieas s

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

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

Fada KA-6 Chassis for models

42, 43, 16, 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

Models 30. 40 and 48 Models
30N, 40N and 48N; ‘Model 50

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

Model 457 Power Umt Model
NR80DC

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

Model NR- 85; Model 53; Model
800 .. 166

161
162

163
164
166

CHAS. FREEMAN CO. INC.

Earl models 21 and 22; Earl
models 31 and 32 e 167
QD-16S; Model N 168
Model G Model G powex pack;
Model G with (60-S power
supply = .
Earl model 41; Freshman model
M with M-60-S power supply
New and improved Masterpiece;
Equaphase; Model H-9
Combination K and K-60-S;
QD-16S i
Q-15 and Q-16; 2N «nd 2N-60-S
21A( 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

169
170
171

172
173

H-31
H-71
H-51

.. 266A
R 266B
266D

GENERAL MOTORS RADIO CORP.

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

Day-Fan Five “5044”

Model 5056

Day-Fan Five Twenty Seven
5-tube; Six - 6 tube; Seven

OEM-7;
selective;

177
. 178
358A

7-tube 179
Day-Fan 6-61 - 6-tube; 6B -

6-tube; 6 Junior 6-tube; 6AC

6-tube . 180

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

OFFICIAL

RADIO SERVICE MEN'S
ASSOCIATION — —

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.

VER since the appearance of the com-
mercial radio broadcast receiver as a

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
urginﬁs that such an association must be formed
has led us to wundertake the work of its
orgauization.

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
ive them a recognized standing in that pro-
ession, 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. XENNEDY CORP.,, SOUTH BEND,
IND.

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

International Correslgondence Schools, Scranton,

Penna.; Mr, D, 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,
11.; 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,
I1l.; Mr. H. C. Lewis, President

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

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

There is absolutely no cost attached to any
service rendered by the Association to its mem-
bers, 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,

¢/o0 RADIO CRAFT,
98 Park Place,

New York, N. Y.

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

Name e e e

Address
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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 N

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 R
700
900
770

LT i BRI 0 T e ) TR

' A. H. GREBE & CO.

i R.F. Amplifier type
13" Regenerative Receiver;
Short Wave type CR-138;
Short Wave type CR-6

Synchrophase  type
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 .

MU-1;

GRIGSBY-GRUNOW (0.
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
I\,}nrmg) 7P6 and 7P3 Power

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

Super Screen Grid chassis in
mode] 130-A; in Model 230-A

Majestic “B” eliminators ..

Majestic Models 50, 51 and 52
Supers

E
g
E
E

i1

GULBRANSEN COMPANY
Model C 9-in-Line

HLG TS

H

HAMMARLUND MFG. CO.

LRI RIRETIN]

RORN;

182
183

185

186
187
188
189
188A

1881

190

191
192
193

194

195

196
25

192B

HI-Q 30 A.C.
HI-Q 31 AC.
HORN RADIO MFG. CO.

Model 16 . ... 458D
F HOWARD RADIO CO.
E Model SG-A ... 196A
¥ Model 8 Green Diamond (3
s diags.) o 196B
3
] INSULINE CORP. OF AMERICA
z A.C. Short Wave Set ... 340

OFFICIAL RADIO SERVICE MANUAL

JACKSON BELL

Model 62 Midget 354

JESSE FRENCH & SONS PIANO CO.

Junior Model “G” ... 365

K

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

KELLOGG SWITCHBOARD AND
SUPPLY CO.
6 Tube Set 507 and 508; A.C.
7-tube set inductance tuned;

“A” chassis 510, 511, 514,

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

524, 525, 527, 528; Chassis

“B” 515, 519, 521 .. 199

523 and 526 with power unit

No. 245 200
Wave Master; RFL 7-tube Cas-

cade - 201
Models 533, 5'%4 535 536 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 e 204
Model 10 Model 20 . ... . 205
Kennedy Model 826B Combina-

tion ... . . . . 204A
Royal 80; Models 20 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 SOA "Model 80
Model 81 . 207
Model F; Model 82 and power
pack .. .. 208
Model J; Model H 209
Model 97 Model 98; ng ‘Mon-
arch . ... ... 210
Model G; Power pack w1rmg
King Roya] Imperial, and
Monarch .. 211
KNAPP “A” POWER UNIT . 3569
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; 7TA and 7B 214
K-44; K-43 e . 215
K-46 . .. 216
Brandes B10; Bl5 '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

L

C. R. LEUTZ, INC.
Trans-Oceanic; *“Seven -Seas”
console . ...

e R R S OO S

LINCOLN RADIO CORP.

Model 31 357

Lincoln DC-8 365
MAIJESTIC

(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. battery sets Nos.
1522 & 1562. (Wells Gard-
ner); 7-tube A.C. S.G. sets
’\Jos 2822, 2827, 2895, 2897.
(U. Rad & Telewslon Co.) 218M

8 tube A.C. S.G. sels Nos. 2955
& 2957. (Wells Gardner);
% tube A.C. S.G. sets Nos.
3035, 3027, 3065, 3067, (U.S.
Rad. & Television) 218N

N

NATHANIEL BALDWIN (O.
Screen Grid Model 30 324

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

series 50 220
Evercady series 30, 30-C and
40 221

NATIONAL TRANSFORMER (O.
Midget Six 368E
Screen Grid 8 S58F

P

PEERLESS '
(See United Reproducers Corp.)

PHILA. STORAGE BATTERY CO.

Philco Model 40; Model 41 . 222
Model 65; Model 76 - 223
Models 77 & 7T7A; 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” socket

powers; 180 volt B and B

part of 180V. AB; Types B-

603 & B-2563; 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, 95K, 96A 96E,

296, 296A 296E - 226C
Models 111 and 111-A .. 226D
Models 220 and 220-A 226E
Models 211 and 211-A . 226F
Phileco Model 30 . ... 358C

PIERCE AIRO, INC.
AC-24-45 . ... . 352
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De WALD Model A.C. 524 355 Radiola 66 263
Pierce Airo DeWald D.C.-632 358C 30-A 25 cy; 21 & 22; 30A

RPA Unit 264
PILOT RADIO AND TUBE CORP. Brunswick RPA-4 with Pana-
PE6; K-113 power amplifier; trope and panel connection
Pilotone  Electrie  6-tubc; 8-tube panel); RP1A with
Super Wasp 228 Panatrope and panel conn. 265
Pilot Automotive Radio; Grimes Radiola 44 chassis; 32 RPA unit 266
110-volt D.C. New Yorker; Radiola 44; Models 3 & 10

£ Twin S.G.8 229 {Brunswick) 267

=] K-106; K-108; S.(;.-105 230 RCA R-80 266A

E  A.C. Super Wasp 73 RCA 86 o 2668

E Pilot Midget 354 Audio frequency circuits (86)  266C

E Pilot Universal Super Wasp 35581 RCA 82 266D

E Radiola 28 A.C.; RCA lLoud-

E » S ADIO CO. speaker 106 266F

g g I{Nllf(?eS]sRi{ and C nine-in-line Radiola 48, same as Victor 15 :Z)Gfil)

=] supers 357 Radiola 42 242A

= Radiola 21 and 104 power

L speaker 2428

R RADIO SERVICE OSCILLATOR 764

REMLER RADIO CORP. )
R C A—VICTOR CO. (Victor Div.) 45 K( Superheterodyne S0
Alhambra [ (7-1); Electrola Cameo Model 14 354

2 Cromwell, Borgia Il .le

3 Electrola 9-25; Electrola 9-40 232 ROBERTSON-DAVIS CO.

= Electrola Hyperion; Alhambra Melo-Heald 11-tube Superhe-

z I and Florenza; Radiola 25 terodyne 357

E Catacomb for Alhambra II

= (7-2) and Florenza (9-1) 233

= Models 7-3, 7-30 and R-20; S

Z Electrola Radiola 7-26; Vic-

= tor Radiola 16 234

= 10-70; AP-777C; (Catacomb,

= Radiola 28; 12-15; 12-25 235

8 AP952 and AP-09T; Victor g DO = 7

Radiola 18; AP-974-A; 951-A * e o sl O
and 997-A: 12-15 236 _same as King . 2017, ._()8 209
i ol 2 Silvertone F, FF, ;, H, J 200B
Victor Radiola 17 (in model -
7-25); 9-15 23T SILVER-MARSHALL, INC
AP-736; AP-997C; Model 9-55 238 Models 30 (chassis), 60 Lowboy,
Electrola Radiola 9-54; Auto- 95 Highway and 75 Concert
matic Electrola 10-69; and (nand 268
power wiring 239 20 A.C. 59
R-32, R-42, RE-i5, RE-75, f .\'.M. 690 Public Address System 340
10-69; 10-51 240 33-A power supply (25 & 60

= AP-947 (RPA-1A); AP-Y52 and ey.); 1929 9-tube S.G. sup-

AP-997 (RPA-5 and RPA-5 Be et ' TH

: Spfé'a”’ Electrcla Radiola 41 Model 34-A; Model 35-A 2688

Siver  Mar Super  wi

= 7-26; Radiola Y-54; Electrola . U:lildell:lj?:;:hz‘l}l\as:izpzlnd ‘;”;:

: 10270 ... 3 A Power Pack 268C

B Victor Radlo oe h 722 Band Selector 7; SM-T12

é Victor Micro-Synchronous Mod- LRt 0238 Sd B DS ss XY

: els R-35, R-39, RE-57 266E  SONORA PHONOGRAPH CO. INC.

Radiola Division fiiel 2Rpees 269

= RCA Centralized Radio System 49 4 RP :271

z Radiola Senior; Radiola RS; "»R o

B Radjola I1I; Radiola AC Am- ‘TP 973

plifier; AR; Ba!anced Am- B-31 (25 cycle); Phonogxabh
plifier, Radiola VII 243 A I ety 274
Radiola V; VI; II; IV 244 P

= Radiola IIIA; IX; Superhetero- SPARKS-WITHINGTON CO

E; dyne; Radiola Grand = .. . 245 Ty o :

H  Radiola 16; AP-937; VIIB 246 T MBS R Sl

2 ; A A 5

= E’?dlola 20; Radiola 30 ;jg 931 and 301 DC 277

:: 2 6-26, 6-16; A. T

3 pé)rtable” (AR- 812): 24 and 249 Sparks 'Ensemble 280

I ok e et LR 5 5-26, 5-15; Model 110 281

.= o ] ’

: }}:%0(133 %3 32‘1’ f_parton 93{“ A.Li. 280B

2 Radiola 17; Radiola 60; Radio- - gg:?&;}:nﬁod&dgofsg C : éggg

= la 18 < ’ o

Z 33 D.C. 253 0 (gD 5o 5

= SPIEGEL, MAY, STERN CO

S 28 (battery opemted), loud- g o ’ B . .

2 speaker 104 RPA unit 954 Melrose”-—same as Apex 41 306

= [ 1 (DR AC R eeeee 255{ SPLITDORF ELECTRIC MFG. CO,

e Radiola 64; AP- 951; AP-935 . 256 R-200; PAD-4; ABBEY (with

S Radiola 41; Sterlmg SPU; Re- volume control i 322

i ceptor SPU; Loudspeaker 105 257 ABBEY Model 171 324

5  Radiola 67 e 258 Splitdorf Model M5, R.V.-695 322A

H  Radiola 47 . - 259 Model M-6; R-100 322B

e Radiola 50; 51 . 260

= 41 D.C.; 51 D.C. - 261 STANDARD RADIC CORP.

18 D.C.; 62 . 262 A.C. Model 29 342

=
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STEINITE RADIO COMPANY
50-A & 102-A
991, 992, Y93; 261 & 262
Mode!l 10 power pack

STERLING MANUFACTURING

No. 4; No. 4 chassis,
unit, and speaker

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

power

STEWART-WARNER CORP.

305-315-320; 300; 310-325; 330;
335-340; 315-350-355-360;
385-390

500-520-525; 7T00-705-710; 530-
535; 715-720

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

Model 750; 950 series battery
S.G.

050 D.C.; 950 25 & 60 cycle AC.

Models R-100A, AF, B, BF, E,
and EF

Series 900

LB I HY

282
283
28

CO.
284
285

286
287

288

289
2490

290A
201

STORY AND CLARK RADIO CORP.

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

STROMBERG-CARLSON MFG.

Circuit D)-96%; 523 & 524; 635
& 636

611 & 642

638 D.C.; 652 & 654

840

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

635 D.C.; 601 & 6u2 battery

No.
pack; No. 10 and 11 receivers

No. 704-B; 501 & 502

No. 734-B; 633 & 634

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

No. 12 & No. 14

T

1-B; 403 & 403A power

290B

0.

292
293
294
295

296
297

298
299
300

300A
3008

TELEPHONE MAINTENANCE CO.
Telmaco P-1 353
TEMPLE CORPORATION
8-60, 8-80, 8-90 301
8-61, 8-81, 8-91 302
TRANSFORMER CORP. OF AMER-
ICA
Clarion AC-53, A(-55, 25, 51-
25, 53 - 25, 55 323
Clarion Jr. Model 60 355
TRAV-LER MFG. CO.
Model 6 & 7; DC & AC power
packs 332
UNITED AIR CLEANER (CO.
Sentinel 660 9-tube;
Sentinel 666-C 9-tube chassis
for phonograph combination 346

L T L L R el
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Model 444 and 440 7-tube S.G. 348
Sentinel 104, for models 11, 12,

15 and 16 316A
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 .

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

Ap.x 46 & 47 - 60 cycle, 46A
& 47A, 25 cycle; Model 30
Automotive

305

307

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

sis; Series K-70 303
Series 20 Electrostatic
(Kylectron) 304

W

WELLS GARDNER CO.

(See Montgomery Ward & Co.)

Wells Gardner Co. Nine-in-Line
same as Gulbransen — see
page 197

Acme—Acme Electrie Co.
Airline-—-Montgomery, Ward & Co.
Amertran—American Transformer Co.
Amrad—Amrad Corp.
Apex—United States Radio & Televis-
ion Co.
Arcadia—Wells Garaner Co.
Argus—Argus Radio Corp.
Atchison-—Atchison Radio Mfg. Co.
Atwater Kent-—Atwater Kent Mfg. Co.
Audiola—Audiola Radiv Co.
Aztec—Stein, Fred W.
Baldwin—Nathaniel Baldwin Co.
Balkite—National Transformer

o.

(Balkite Sales Division)
Bosch—American Bosch Magneto Corp.
Brandes—Kolster Radio Corp.

Bremer Tully—Brener Tully Mfg. Co.
(Now Brunswick Radio Co.)

Browning Drake—Browning
Corp.

Brunswick—Brunswick Balke Collender
Co.

Drake

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

Webster Elec. Co.
Cardinal—Long Radio Co.
Cardon-Sparks—Cardon-Sparks Phono-
craft Corp.
Carteret—Carteret Radio Lab.
Clarion—Transformer Corp. of Amer-
ica.
Cleartone—Cleartone Radio Corp. Div.
of Cincinnati Time Recorder.
Colonial—Colonial Radio Corp.
Columbia—Columbia Phonograph Co.

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

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

FRLABE LM BRRL AR bbb T

Mfg.

OFFICIAL RADIO SERVICE MANUAL

I

e I

WESTINGHOUSE ELECTRIC &

MFG. CO.
WRS 266A
WR7 266B
WR6 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
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
33-34-35; 35A-342-352-352A-
362

35P-35AP-352P-352AP; 37A

ZE14 power supply; ZE11 pow-

312
313

TRADE NAME INDEX

Enmerson—-Emerson Radio & Phono-
graph Corp.

Erla —Electrical Rescarch Laboratories.

Eveready - -National Carbon Co.

Fada Andrea, F. A. D,, Inec.

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. I

Gulbransen--Gulbransen Co.

Hammarlund—Hammarlund Mfg. Co.

Howard—Hcward 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 Swhd., & 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 Eleetrie Col)

Leutz--Leutz, Inc, C. R,

Lincoln--Lincoln Radio Corp.

Loftin White—(Sece Eleetrad)

Lyrie ~All American Mohawk Corp.

Majestic -Grigshy Grunow Co.

Marti —-Marti Radio Corp.

Master —Master Radio Mfg. Co. Ltd.

McMillan-—MeMillan Radio Co.

Melo Heald-—Robertson Davis Co.

Melorad  Cathedral-—Federated

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.)

Pur-

er supply; ZE13 power sup-

ply; ZE15 power supply
39-39A-392-392A; 40A .
35PX-35APX-352PX-352APX-

37A; 333-353A 6-tube D.C.

set R ... 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;

12 & 422 .
ZE16 power supply; ZE12 pow-

er supply; Madels 41 & 412 319
Models 52 & 53; 54 320
Model 70 (71, 72, 713 & 77 -

60 cycle; 712, 722, 732 & 772

314
315

318

25 cycle) . 321
MISCELLANEOUS CIRCUITS
Aerodyne Six 344

Ambassador Four 344
Magnavox TRF-5 and TRF-50 344
Continental Wireless and Sup-

ply Co. “Voice of the Road”

Automotive ; 344
Magnaformer 9-8 Superhetero-

dyne 352
Blair TRF 6-tube receiver 342
St. James Superheterodyne 336
Madison Moore Superhetero-

dyne .. 336
Victoreen Superheterodyne 336
Garod Neutrodyne ... 358

Grimes 4-DI. InverSe Duplei 358
Zaney-Gill Receiver

Mission Bell and Royale 358A .

Philco—Philadelphia Storage Battery
Co.
Pierce Airo—Pierce Airo, Inc.
Pilot—Pilot Radio & Tube Corp.
Pioneer—Pioncer 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
Republie—Republic Radio Co.
Sentinel—United Air Cleaner Co.
Seven-Seas— Levitz, Ine., C. R.
Silver—Silver Marshall, Inc.
Silvertone—Sears, Roebuck & Co.
Simplex—Simplex Radio Co.
Sonora—Sonera Phonograph Co. Ine.
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 &p Clark—Story & Clark Radio
Corp.
.\‘t,rmnberl)-g Carlson—Stromberg Carl-
son Tele. Mfg. Co.
Telmaco—Telephone Maintenance Co.
Temple—Temple Corp.
Tom Thumb-—-Automatic Radio & Mfg
Co.
Transitone-—Automebile 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 Electrice Co.
Westinghouse-—Westinghouse Elec. &
Mfg. Co.
Willard—Willard Storage Battery Co.
Work-Rite—Work-Rite Radio Corp.
Wurlitzer—(Sc¢e  All American  Mo-
hawk Corp.)
Zenith—Zenith Radio Corp.
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A new Jewell Test Oscillator

—at an astonish

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,

31 YEARS MAKING GOOD INSTRUMENTS L

JEWE

—with every

necessary test feature

—plus Jewell
quality construction

and

dependable operation

ing low price

In the Pattern 563 Test Oscillator, Jewell has again set new stand-

ards in value.

Now no serviceman need go without an adequate oscillator or

be handicapped by an inaccurate

or undependable instrument,

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

bility of operation.

Features of the Pattern 563

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

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

Metal carrying case and panel form
effective shield.

Operates from batteries carried
within shielded case.

Single control adjusts output fre-
quency.

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

Calibration curves and operating
instructions carried in cover.

Trimmer adjustment permits spot-
ting any much used intermediate fre-
quency at a convenient point on the
dial.

Space provided in case for carrying
Jewell Pattern 559 Output Meter,
which may be purchased separately.

Completely equipped with shielded
output lead, calibration curves, in-
struction chart, one '30 type tube, and
all necessary batteries.

Handsomely finished metal carry-
ing case protects the instrument from
damage and provides an effective
shield for the oscillator.

Write for prices and complete description.

Name ..

Address ..

City

Jewell Electrical Instrument Company,
1642-V Walnut Street, Chicago, I1l.

Please send me literature describing the new Jewell
instruments, Patterns 563 and 531.
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INDEX TO COMMERCIAL WIRING DIAGRAMS

ITH the issuance of each set of supplements, a completely revised and up-to-date index is furnishgd. To use this

first remove all of the pages from *he 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 diagrams are listed in the index in alphabetical order in’ accorfiance
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 t.he diagrams that hgve
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.
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WATTAGE OF RECEIVERS....76N Model 62—D. C. ........... 90F  Model C; Model F.......... 105

PHONO-RADIO INSTALLATION 76M Model 63—D. C. ........... 90G  Models A-3; A-5 and A-7....352

R. M. A. COLOR CODE........ 76M  AMERICAN TRANSFORMER CO. (A & B Eliminators)

METER MULTIPLIERS ....... 76P PF 250 Power Amplifier..... 334 Baikite BX; Combination KX;

ABC Hi Power Box......... 26 AB6-135 Form A;' AB6-135
A 2-AP amplifier and 21-D Hi Form B ................ 104A
Power box .............. 342 B-180 Form B; B-135; BY;

A. C. DAYTON CQ. Amertran Concert-Hall Amph- BW or B Model D; B-11....104B
XL—%O; Xl‘rgfz; XL-30....... 71 fier  type 25A; Apporoved Model A . ... .. ... ...... 108C
XL‘-()}; AC-66 ... 38 Audio Cireuits ........... 334A Socket “A” supply ......... 23
AC-65; AC-6o ...... .. e 1Y Plate Supply Transformer Con- 6-180 Form A ............. 26
XL-5; Navigator, Navigator NECLIONS .« v oo ieee e 334B BREMER-TULLY MFG. CO:

i Bower PR 80 AMPERITE Line Voltage Con- B-T Counterphase 6; Counter-
XL-10; XL-70 e 80A trols for Standard Receivers.. 761 phase 8; 6-40 power con-
f\L--‘GO‘; AL-50A.C. ......... 80B  AMRAD CORPORATION verter ....... ... ..., 106

ACME Ll.:E'CTRlC CO. Neutrodyne  a.U.-o;  Model 6-40 circuit diagram; 8-20A ..107
Model S.G. 88; A.C-T ...... 81 D.C.-6; Model A.C.-6 Concer- 7-70 and 7-71 ............. 108

ALL AMERICAN MOHAWK CORP. to NOCLUINE o oo oo v sme e 92 (Also see Brunswick) E
6 and 8 tube A.C. “W” Power Model D.C.-7; Model A.C.-7.. 93 BROWNING-DRAKE CORP. 2

Pack ................... 82 Model 80, 82, and 83; No. Model 34, 36 and 38........ 350 £
P Lyric models 60, 61, 62, 65 and 7100; No. S-522 ......... 94 MB-30 . .................. 108A B
i 6 L. PR 82 3500-2; 2500-1; S-733; 7191 Model 69; Models 70 & 71....108B E
E Lyrie models 80, 83, 84, 85, 86, power unit; No. 3590..... 95 Model 36 ................, 108D
& 88 L.........ei.iell... B2 Amrad model 81 (Bel Canto 4-tube Battery Model ....... 108C £
i 70, 73 and 75; No. 90 chassis, SErieS) . .ovverinriarann 96 BRUNSWICK BALKE COLLENDER &
g , 60 cycle .............L. 83 Models 84, ACT ............ 96A CO. i
No. 90 gha§51s 25 eycle; No. 96 APEX RADIO CO. Models 14, 21 and 31 S.P.U...109
] chassis, 60 eycle .......... 84 See U.S. Radio and Television Co, Model 31 combination radio :
. Mohawk onc dial battery and ARGUS RADIO CORP. and Panatrope ........... 110 8
ACo 226227 ... 85 B-195; B-125 ............. 326 RPA-1; RPA-4 ...,...... ... 265
g R{odle{ i)4 L%'irlci ll{tigexvers. . %ig ATWATER KENT MANUFACTUR- Models 3 and 10........,., 367 3
lode ; Model H......... ING CO. £
All Amecrican Lyric B-94....358C Model 10; Model 10B; Model BRBl{.:ﬁx-l’I(‘:lﬁlleqgggs (;(1”};?52 110a £

ALLIED RADIO CO. . 20 compact; Model 12; Mod- Bremer-Tully Models $81 and :
(Same as Columbia Radio Co.) el 19; Model 20.......... 97 & S21; Brunswick Panatrope Z

AMEgcl)([Z‘?’N BOSCH MAGNETO Mode! 20 (Also see)......... 1961 S31 ... 110B

. Model 60 ..o vrunnn. .. 96B : 4 ’ _ 60 ;
16 Amborola; 27 Amborada; Model 21 dry cell; Model 32; Bzgrsnger- I;:_)ll;c'y SSBIIU?:S“SXSC? 5(1’2 -
46 The thUC‘Sl}I; 57 & 87 86 Model 36 with condenser vol- cy; Brunswick S-14 & S-21 '
Cruiser, Royal Cruiser and Im- ume control; blodel 36 vith 60 €Y. e 110c B
perial Cruiser model 35 bat- resistance volume control.. 98 Model 5NO (SPU X-900, Chas- 3
tery sets ..........o.. 817 Models 30, 33, 35, 48 and 49. 99 sis X.1101 et 110D i
b Models 66, 76, and 76L the Model 37; Model 38; and power Panatrope 3N('J.8”(Chassls X- r;
Cruiser; Madels 66AC, 96, unit ... 100 1103, SPU X-901) ........ 110E &
= 116, 136 for A.C.; Model 107 Models 40, 42 and 52; Model Model 3KR8 (SPU X-355 Chas-
£ for A.C.; Models 126, 146, 44; and power unit....... 101 sis X-822) ......... " . 110F H
S 166, 176, ‘46A-C- c....... 88 Model 41; Model 43......... 102 SPU X-341 (u's.ed with S5KR. £
: Model 96 D.C. 110 V. Cruiser; Model 50; 2nd. type power unit 5KRO & 3KRO), SPU X-341 £
Z Model 156 Cruiser; Model for Model 41; 3rd. type pow- & dynamic spkr' (used with 5
2 28; Model 825 Super Dy- er unit for Model 41; 2nd, 3KR6 & 5KR6) .v..... 110G i
: namic Power Pack........ 89 type power umt for sodel Chassis X-801 (used with 5KR. g
1 Moduls 48 and 49; Type BAN 44 e 103 5KRO, 2KRO and 5KR6):
g %d‘&tllqoned?tioliob;tterg;4T’%’qpe Mod(«i-(:ll 59 a"%a55c ---------- 104 & dyn'amic spkr. (used with
E an o- 3rd. type Model 60-C...... g atr Sy
== battery; 1Types BAN edition AUDlOLAygADIO CO. ¢ 528 gf{l;?(t)mai:il Ciioll{n}%)(lir)latmns,andllo“
2 b and 6 Nobattery........ 90 Series 31 .................. 104A  Chassis X-1104 (used with
Model 54 D.C. receiver; Bosch Superheterodyne receiver ....104B panatrope combinations and
H Motor Car receiver........ 91 AUTOMATIC RADIO AND MFG. CO. 3NW8): SPU X-902 (used
Ei Model 58, 59 .............. 90A *“Tom Thumb’ Portable ..... 340 with 3I\3W8) ,,,,,,,
B Model (31, 62 ... 90B AUTOMOBILE RADIO CORP. Models 15 & 22‘.1.\'[0(101 R-l.. '110‘]
: Model 60 Volume Control Re- TR-106; NR-109 ........... 5 Model B-15 “Uni-Selector”. ..110K
R S ggg Model D.C-15 . ....o.... .. 1101 §
- S AL DAY L B BUCKINGHAM RADIO CORP. 5
Model 60 and 61 (Automatic Model 80 348
E_i Volume Congrold ... ...... 90E  BALKITE PRODUCTS COMPANY, = 0 ‘trrirrrrsesseeeses
- 3
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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
Menual, Therefore, to have a complete directory of
the wiring diagrams of all commerocial receivers, you
need hoth books. As ap inducement to the purchaser
of our 1931 Manual, we will allow  you to plece your
order at the pre-publication price of $4,00 (instead
of $5,00) although this offer has already been with-
drawn,

=
=
£
£
E
=
3
i
=
::g

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

Sincerely yours,

GERNSBACK PUBLICATIONS, INC,
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BUSH AND LANE PIANC CO.
No. 10 DeLuxe; No. 12 S.G ... 111
C

CANADIAN MARCONI CO.

Type XIV D.C. .. .......... 360
Tuner Unit Types XV, XVI,
XVII, XVIII A.C.; Power
Unit XVI ... ... ... .. ... 361
Models X, XIII ... ... .. .... 370A
Models XI. XIT ......... .370B
Models V., VII ... ... ....... 370C

Models X1I, X111 power units 370D
Models III, IV, VI .. ... ... 370E
Models Vlll, lX, 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

Modcl 21 A. C Power Umt .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 ............. 3173
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, WbBHA, W57, W60,
W58 371
6-Tube A.C. Chassis 1928 mod-
el and 200B loud speaker;
No. 18 SPU
CAPEHART CORP.

See Webster Elec. Co. Page. .350
Models 400, 401, 402. ..... .350C
Tuner only. Models 100, 401,

402 ... ......350D

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

tone Series 100
Model 110 compact; Model 112 114
COLONIAL RADIO CORP.

Model 31 A.C. ............. 115
31 and 32 D.C. ....... ... .. 116
32 AC. ... . 117

33 & 34 A.C. Remote Control 330
Model 33 D.C.; Model 16....116B
COLUMBIA PHONOGRAPH CO.
(see Kolster)
G tube A.C. set; 7 tube A.C.

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

tube D.C. set C6-C7T ...... 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
Model 3B and 38C; Trirdyn

3R3; 5-38; Type V; Model
51; 2-stage A.F. amplifier
type V; Model X1 and XL..131
Model 4-29; Models 308, 318.
338, 34S; Models 408, 418,
425, 828

rrryesnngsey: RS i EEML ML IO PEAL 115520111511 LALOMCASMOOE S SORE MRS T IR ARG b KD B stiatiid UMMM L R

Models 40S, 41S, 42S, 82§,
arranged for M type speak-
er; Model 401; Model 608..133

Models 608, 61S, 628, 63S;
Jewelbox 704A ...

Model 601 ................ 185

Jewelbox 704-B; Showbox 706 136

Models 705. 804 ........... 136A
Jewelbox 704; Gembox, Gem-
chest 610-609 A.C.; 804
AC. e 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; Mode! 56......... 138C

Model 26: Model 59; Model 76 138D
Model 120 Super- Sondo Super
Rondeau and buper-Admm-

istrator Reeceivers ........ 138F
Model 77; Model 84; Super
Buddy Boy .............. 138F
D
DAVEN RADIO CO.
Bass Note Circuit . ......... 136B

DAY-FAN ELECTRIC CO.

Seen General Motors Radio Coro.

DeFOREST-CROSLEY LTD.

DC-5 Compact; C-6 compact;
Conway and Hastings; War-
wick and Windsor..... .881

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

Barcarolle and Minute; Etude
and Symphony; Electric
Hastings ..........

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 Chassns, Type 810
Chassis .38

Type 810 Phonograph T)pe

T00 ... i 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 700 394
Type 702 ... ... ... ..... 395
Type 7056 ............ .396
Type T07 oo 397
‘Type T40B ... .. ... ..., 398
Type T41 ... ... ... . ... 399
Type 742 ... ... ... . .... 400
Type 748 ... ... .. ... ... ... 401
Type 750, Motor Board Wir-
lif? coooo0o0000000800000008 402
Type 762 ................. 403
Type T66 ..o, 404
Type 810B ............... 405
Type 810B, Motor Board Wir-
INE o 406
DeFOREST RADIO CO.
CS-5; F-5; D-17 ........... 363
DELCO RADIO CORP.
“Police” Short Wave Set..... T6A
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
Mo<1°l 271 Midget

THOMAS A. EDISON, INC.

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

G0 ) ARMAMBEIA L RER AL

(Also see Splitdorf)
R-4, R-5 and C-4
R-1, R-2 and C-2 Chassis Jr.

and Je; Model C-1 chassis

SC ... .142
RT-1, R-2 and C-2 Chassns Jr

and Cr (25 cycle) ....... 143
Models R-6 & R-7 .......... 140B
Models R-4, R-5, D.C. ...... 140D

ELECTRAD, INC.

Loftm White amplifier ...... 63

Type 250; and 250 Push-Pull 3588

EMERSON RADIO & PHONOGRAPH

CORP.
Model I . ... . ... ... 366

INC.

SERS ...... ... ... e
Fada 10, 11, 30 and 31 - 60
cy g 10Z 11Z, 30Z, 31Z - 25
; 16, 17 and 32 - 60 cycle;
IGZ and 327 - 25 cycle....144
Fada 18 D.C.; Fada 22 battezy 145
Fada 20 A.C. - 60 cycle; 20Z
A.C. - 25 cycle; 25 A.C. -60
cycle; 25Z A.C. - 25 cycle.
25 and 257 with M-250 and
M-250Z Electric Units; 35
A.C. - 60 cy; 35Z A.C. - 25
cycle
Fada 40 A.C. 60 cycle using
P-250 Illec. Unit and 7-A
speaker; Fada 50, 70, 71
and 72
E-420 Electric Unit;
Electrie Unit; 192-A receiver,
192-S and 192-BS Units. ...149
=7 A.C.; 75 and 77 A.C. 60
cycle
Speqal model 265-A and Fada
“7" model 475-A .1
460-A 1eceiver and R-60 umt

T6N

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” §
volt supply types 86-V and
82-W; Type J unit; Type
“C” unit used with “special”
and 7 AC
IFada KA-6 Chassis for models

42, 44, 46, 47..... .. ..., 154B
Fada 5-tubc Neutrodyne; 160
neutrodyne ....... ...... 154A

FEDERAL RADIO CORP.

Ortho-Sonic type D; Series
LIilament type D . ........ 155
Model K .................. 156

Scries Filament type F'; Ortho-
Sonic type H ..
Se{lies Filament type E; Type

FEDERATED PURCHASER

Melorad Cathedral Tonc. .. .365

FREED-EISEMANN RADIO CORP.

Model NR-6; Model NR-T7;
Model NR-9 - 9A..... ... . 159
Model 10; Model NR-11; Mod-

el NR 12 ............... 160
Model IFE-15; IFE-18; NR-20;
NR-60 ....... 161

Models 30, 40 and 48 Models
30N, 4ON and 48N Model

50
Model 130; Model NR-215,
NR-400; English long and
short wave set ........... 163
Model 457 Power Unit; Model
NR8ODC ...............
Model 90S AC; Model NR- 95
AC; 470
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OFFICIAL RADIO SERVICE MANUAL

6A
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Model NR-85; Model 53; Model Short Wave type CR-6..... 186 Type “A" ”Amphfymg Panel;

800 .................... 166 Synchrophase type MU-1; pe “D” amplifying panel. "196F

Models NR-80, NR-6 ........ 166A Broadcast Receiver ....... 187 JESSE FRENCH & §ONS PIANO CO. £

Models NR-78, NR-55A ...... 166B Super Synchrophase type SK- Junior Model “G” ......... 356 ;

CHAS. FRESHMAN CO., INC. 4; Synchrophase 7-AC ....188 z

:  Earl models 21 and 22; Earl Synchrophase 7 ..... 29 000 .4 20 K i

models 31 and 32 ........ 167 Super Synchrophase A. &

5 QD-16S; Model N .......... 168 B Efc gocket I1))ower type 671- KELLER FULLER hg.FG co., LT:;DS

Mcdel G; Model G power pack; B Synchrophase type AH-1..188B Radiette Model 14F . S X'I’Y : 3988 b

E  Model G with G60-S power Models SK-4-DC, AH-1....... 1188C _Model FIFTY. Model SI 3

2 SUPPLY ..ot 169  GRIGSBY-GRUNOW CO. KELLOGG SWITCHBOARD AN

£ Earl model 41; Freshman mod- Majestic Models 60-707-80; SR (e 08: A.C :
i el M with M-60 power sup- 7BP3 Power Unit; 7BP6 6 Tube Set 507 and 508; A.C.

: Ply oo 170 Power Unit ............. 190 7-tube set inductance tuned; ,
£ New and improved Master- Models 90, 91 and 92; 9P3 A’ chassis 510, 511, 514,
E viece; Equaphase; Model Power Unit; 9P6 Power 616 - 8-tubes ........... 198 Z
= L 71 Unit; Model 70B chassis in Power Unit K-50 for sets No.
E Combination K and K-60-S; T2 Set o vvveenennnnnnn. 191 52% 6526, 527, 628; Chassis :
g QD-16S .. ..............] ‘172 Model 100; 90-B ........... 192 B 515. 519. 521........ o199 &
g Q- 15 and Q-16; 2N and 2N-60- Model 100-B; 180 and 181..193 523 and 526 with power unit £
B 0SS 178 7P6 and 7P3 Power Unit (old No. 245 ................ 200 :
H 21AC and 22AC; 3Q-15 and w1:rmg) 7P6 and 7P3 Power Wave Master; RFL 7-tube Cas- :

3d LB i 74 URQt .+ oviveveeneenonnnes 194 Msggg 523" 53y 'sés"ééé""ggéA :
Model 121: Model 21 D.C.; 8P6 and 8P3 Power Unit; P.U. ©9, , ) s F
Farl models 33, 31 and 24 System in 130-A Super COLIN B. KENNEDY CORP. E
DC .................... 175 Screen Grid chassis........ 196 Model 281; 110; 220........ 202
32 and 32 AC; 31-SAC and Super Screen Grid chassis in Model 6 type 420; Model .15 =
32-SAC and Earl 33-SAC; model 130-A; in Model 230- type 430 and 431......... 203 g
41AC ... 176 . 196 7 Cornet D.C.; Type 435; Mod- E
Models “Q” 2N-12 176A Majestic ‘‘B” eliminators..... 25 el 20 type 440; Model 521 =]
Majestic Models 50, 51 and 52 and 525 ................ 204 =]
G SUPErS .. ......o.o.iiounn 192B Moedel 10; Model 20...... ...206 B
cggop 1aoio co CULSERNSEN CORPNGT ", Soppey ol G|
Gﬂmag;ll\EAEi.ﬁéi'Hlé CO """ LY Champion Junior ........... 196G Royal 80; Models 30 and 32..204B
3 .81 266A Model 724; 8-Tube ......... 196H KING MANUFACTURING CORP.
E H71 i 266B Model 10K1 Neutrodyne; 25
H H:51 """"""""""" 266D H Neutrodyne; 71 Neutrodyne;
General Electric Models G.E. HAMMARLUND MFG. CO. 3T0RERF 61 T.R.F.; 62206 ]
Jr. No, S'22' G.E. Jr. No. HI-Q 30 AC. ... 51 Model E d80AModel 80 =
MSE2I2XH3;1<* 184'4521 "&'ﬁ"’zi"gggg HI-Q 31 AC. ..ovvuunrnn.. gggc Meodel 81 ‘o7 B
odels H-31, H-61 and H-71.. lund-Roberts Hi-O .. 356C o Model 81 ... ......... 2
GENERAL MOTORS RAD}E(I)VI CORP. grgm;,x ........... N oo e Model Fi Model 82 and power g
ay-ran i1 0 73 Hi-Q Six Power Supply...... 356C  Modol - Model H .
OEM-7 super selectlve, 5- Hx—8 20 battery mgﬁeyl. .....356D ﬁoge} Jg.?{Odﬁl 5{] ‘o8 'k'iﬁ'zog =
D tu%e 191?5 nl?5d(ﬂ:1"' -------- igg Z-4 Commander ............ 356D oMfmarch ode o ..g.210 i
. Model 5055 ............ . 368A A S e LABORA- Model G; Power pack wiring :
| Day-Fan Five Twenty Seven Mastertone  Super-10, 1981 ﬁmg, Eoyal. Imperial, and211 i
g 5-tube; Six - 6 tube; Seven Model ................. 6A Modol FF ..l i 220E
£ T-tube ................. 179 Mastertone, 1929 Model, and KNAP; “A" POWER UNIT . 359
gi  Day-Fan 6-61 - 6-tube; 6B - Nine-in-Line ............ 56B CoRP. =
£ 6-tube; 6 Junior 6-tube; 6 HATRY & YOUNG, Inc. KOLSTER RADIO 2t =
£ o ’ Columbia type 930; Kolster g2
E ) B R e et Short-Wave 6 ........ ..... 188D 6K 212 B
£ Y . 5-tube Mode “tube; ES HOODWIN CO. (AERO) 6K ... ... g
g 6AC Power Set; 6 Junior AC Cﬂﬁeﬁhpolita?uo Four, Intgrna- ) Kolster 6. tubﬁ reﬁelver T t“be213 £
5 Power Set; 110 Volt D.C. tional All-Wave, 15-30 Watt s AR ge00000 =
B 6-tube; Motor Generator Transmitter . ........... 196k Kolster 8A-B-C; 6H; 74 and =~ &
£ Set ... 181 1929-1930 Auto Radio, Aero Kedd: Kag ool 215 3
& 32 volt D.C. set 6-tube; Motor S. W. Converter, Aero Lo- P WXX) cooooagaoooooaaac 216 ¥
& Generator and Filter; Power Power Transmitter ....... 1961, K-45 ..... T ryq f B """"
g Supply for 5-tube AC set; Aero Seven, Aero Short Wave Brandes B10; B15; Bi6. . ... ts
% Power Supply for 6-tube AC Adapters for A.C. and bat- Tuning chassis for 7-tube sets
set; B and C Power Supply; Ceries  .................. 196M used in K-21, K-23, K-24 and
B Power Supply for No. Aero “Trio” A.C. Three, Aero- K-28; 4-tube chassis usﬁ ln.
5524 and No. 5525........ 182 dyne D.C. SIX «vvvrrnrn.. 196N K-20, K-22, K-25 and lt;":l"v
8-tube Model 5077; 8-tube Aero 1931 Midget, Aero 1931 Power supply and amplifier
Model 5080; 8-AC Power Auto Radio ............. 1960 S ) S tegagagsgeanas
Set .......... .., 83 HORN RADIO MFG. CO. K-20, K-22, K-27 & K-37.. N
! General Motors Model “A” Model 15 ................. 458D ~ K-42;K-30 & K32
5 chassis; Delco Automotive HOWARD RADIO CO.
& clLF}}?_dﬁxN. BROS . lNC ...... 184 k{iode% SG- é ............... 196A L
i o . odel 8 Green Diamon o
E T AC. Model 60; A.C. Model dlags.) oimornons (3 1ggp LAFAYETTE-—See Gulbransen
E {1V 650060000000000000000 185 Model SG-B Midget ........ 196C LONG RADIO CO.
£ Models 105, 106, GN6 ...... 176B Model SG-C ............... 196D Cardinal Model .70
_'5:-_ GRAYBAR ELECTRIC CO. C. R. LEUTZ, INC.
E %%del EINE c00aococ00000000 gggA I ’l‘rans-O]ceanic; “Seven Seas”
B 900 ...................... 266B INSULINE CORP. OF AMERICA TNy CI A KL ELRRR
Boqro I 266D  A.C. Short Wave Set........ 340  LINCOLN RADIO CORP.
£ Graybar No. 8 Midget....... 266G Lincoln DC-g .. .
=1 Graybar Models 700 770, 900 266H J """""""
ﬁ GRAY & Df\NlELS_ON MFG. CO. JACKSON BELL M
2] Remler R-14, Infradyne...... 220F Model 62 M
£  Sargent-Rayment, 1927 ...... 220F oce idget. .......... 354 MAJESTIC
g JENKINS & ADAIR, lnc
& A. H. GREBE & CO. Mi h Mi (See Grigsby-Grunow Co.)
g RF. Amplifier type RORN; ‘oropnane Wixing Panel Type MASTER RADIO MFG. CO., LTD.
3-B; Monitor Panel; Level ’
5 “13” Regenerative Receiver; Indicator Panal  2nets Leve Master Model 424 .......... 356
2] Short Wave type CR-18; ndicator Panel .........., 196E
LT LR o AR 411 107 T PR NPT PN MR RPN 1111111411111 1 TR TPV e B T T e T TR s e
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1 Series 900; 8-AC Power Set..219
i 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, 28917.

(U. S. Rad. & Television2
18

3 .)

S 8 tube A.C. S.G. sets Nos.

= 2955 & 2957. (Wells Gard-

3 ner); 8 tube A.C. S.G. sets
Nos. 3035, 3037, 3065, 3067.
(U.S. Rad. & Television)..218N

Model 78 and Viking 92AC. .3581

P

PEERLESS
(See United Reproducers Corp.)
PFANSTEIHL PRODUCTS CO.
Models 34 and 60 AC........ 230F
PHILA. STORAGE BATTERY CO.
PHILCO RESISTOR AND

CONDENSER DATA ..... 76-0
OSCILLATOR CIRCUIT FOR

175 OR 260 K.C. ........ 76-0
Philco Model 40; Model 41 ...222
Model 65; Model 76......... 223
Models 77 & T7A; 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 ......... 238
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....,..226F
Models 211 and 211-A........226F
Phileo Model 30 ... .. 0000000 358C
Models 56 and 46-k ........ 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 ............. 230F

MchLLAN RADIO co plgk‘cg AIRO, INC.

AC-24-45 . ... ... .. ... . ... 352
De WAILD Model A.C. 524.. 855
Pierce Airo DeWald D.C.-632 358C

PILOT RADIO AND TUBE CORP.

PE6; K-113 power amplifier;
P]lotone 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

N Public Address Am,?liﬁse:r. . 230C
NATHANIEL BALDWIN CO. Models  §-155, C-157, S-156,
Screen Grid Model 80....... 324 ’I'Rc-lsl%d'd' ot U ‘versal. ‘rid‘230D
NATIONAL CARBON CO., INC. F. Mi get, Universah anC e0E
Eveready models 1, 2 and 3; K-Sl319 gac """"""" 3583
series 50 . ...t 220 PRI;!l‘fése f{cA(l))rlo ‘o
Bvegcady series 80, 30C and )1 Models R and C nine-in-line
NATIONAL Co INC. SUPErS . ...coeveroennoenen 357
Models SW3, SW4 .......... 220A
Models MB-29, MB-30 ...... 220B R
Models SW5 and Special Tele- RADIO PRODUCTS LABORATORY
vision Receiver ........... 220C g9 tube model .. ...........n. 358J
Automobile Receiver ........ 220D p ¢ A—VICTOR CO. (Victor Div.)
Models 20, 21 .............. 220E Alhambra I (7-1; Electrola
NAT‘IONAL' TRANSFORMER CO. Cromwell, Borgia II ...... 231
Midget Six ................ 358E  Electrola 9-25; Electrola 9-40 232
Screen Grid 8 ............. 358F Electrola Hnerlon’ Athambra
II and Florenza; Radiola 25
0 Catacomb for Alhan(qgra 11233
(7-2) and Florenza (9-1)..
e s58G ~ Models 7-3, 7-30 and  R-20,
Models 89, 90 .............358H Electrola Radiola 7-26; Vie-

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; 9561-A

and 997-A; 12-15 ........ 236
Victor Radiola 17 (in model
7-25); 9-156 ............. 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-T5,
10-69; 10-51 ............ 240

AP-947 (RPA-1A); AP-952
and AP-997 (RPA-5 and
RPA-b special); FElectrola

Radiola 9-18 ............. 241
7-26; Radiola 9-54; Electrola

WH®) 6 coooo00000000000000 242
Victor Radio R-14.......... 242A
Victor Radio R-16.......... 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; IvV...... 244
Radidla IITA; IX; Superhetero-

dyne; Radiola Grand ...... 245
Radiola 16; AP-937; VIIB...246
Radlola 20; Radiola 30...... gig

Super VIII (AR-810), “semi
portable" (AR-812), 24 and

..................... 249
Radlola 2§59 6000000000000 000 260
46 D.C.; 83 ... 251
Radiola 17; Radiola 60; Radio-

la 18 ... .coviiiiiii 252
€8] J0HCh 000000000 00000000a0 263
28 (battery operated); loud-

speaker 104 RPA unit..... 254
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ssias

% 6o0e600000000BB000000000 255
Radiola 64; AP-951; AP-935..256
Radiola 41; Steu lmg SPU; Re-

ceptor SPU; Loudspeaker

105 o 257 E
Radiola 67 ................ 258 3
Radiola 47 ................ 259 i
Radiola 50; 51 ............. 260 =
41 D.C.; 51 D.C. .......... 261 i
18 D.C.; 62 oo, 262 E
Radiola 66 ................ 263 H
30-A 25 cy; 21 & 22; 30A 5

RPA Unit .............. 264

Brunswick RPA-4 with Pana-
trope and panel connection
(88-tube panel); RPIA with
Panatrope and panel conn..265

Radlola 44 chassis; 32 RPA

................... 266
Radlola 44; Models 3 & 10
(Brunsww ) I 267
RCAR80 ................. 266A
RCA 86 ...........c...... 266B
Audio frequency circuits (86) 266C
RCAB82 .........ovvien. 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 R7T .......... 266G
Models 80, 82. 86 ........... 266H
RADIO SERVICE OSCILLATOR 76J
REMLER RADIO CORP.
45 KC Superhetcrodyne ... .. 340
Cameo Model 14 ........... 354
ROBERTSON-DAVIS CO.
Melo-Heald 11-tube Superhe-
terodyne ............... 357
S

SCOTT TRANSFORMER CO.
All-Wave Super-Heterodyne . .196P
SEARS. ROEBUCK & CO.
Silvertone Models F, G, H, J,
same as King ....207, 208, 209
Silvertone F, FF, G, H. J....200B
SILVER-MARSHALL, INC.
Models 30 (chassis), 60 Low-
boy, 95 Highway and 75 Con-

cert Grand .............. 268
720 A.C. .................. 59
S.M. 690 Public Address Sys-

tem ........... ... ... .. 340

33-A power supplv (25 & 60
cy.); 1929 9-tube S.G. sup-
erheterodyne ........... 268A

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

722 Band Selector 7: SM-712
Tuner: 724 A.C. Recewer .268D

Model 714 %nerheterodyne.

Models 37, 38 and 39...... 268E

Models 30-B, 630 ..... ... .. 268G

SONQRA PHONOGRAPH CO., lNC

Model 2RP-25 .............

BRand 4R ................ 270

3RP ... . 271 =

BR ooveeeeinie s 212 E

0 P 273 =]

B31 (26 cycle); Phonograph =
automatic stop ........... 274 §

Models E-AC, A-36 ......... 268H =

SPARKS-WITHINGTON CO. =

Sparton Model 39; 89A ..... 275 B2

49; 930 . ... ..., 276 &

931 and 301 D.C. .......... 2717 2

6-26 6-16; A.C. 62-63 & A.C. E

...................... 278 E

AC -89; DeLuxe 109 ....... 279 =

Sparks Ensemble ........... 280 =]

5-26, 5-15; Model 110 ...... 281 =

Sparton 931 A.C. ........... 280B i

Equasonne Model 589 ...... 280C E

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



OFFICIAL RADIO SERVICE MANUAL

6C

b L P R PRt 3 rmats h EE LA UL E 0 LT P . AL b 5 1 LY T L AR HRELLEEL PON HEELE LS FERLBEEEEoL L LEV AL AU L 1132 L | L EBESRRELS EELLH EL LAV LM £
£ Sli[f{GlELv ,')Mva 225‘2‘3;31 " TRANSFORMER CORP. OF AMER- WURLITZER
i elrose”’—sa .. . £
ii SPLITDORF ELECTRIC MFG. CO. T AC-53, AC-55, 25, 51- (See All American Mohawk Corp.)l |2
8  R-200; PAD-4; ABBEY (with 2§, 53 - 25, 55.......... 328 Z B
volume control) .......... 322 Clarion Jr. Model 60........ 355 g
ABBEY Model 171 ........ 324 Clarion Series 90, Models AC- ZENITH RADIO CORP. B
“Inherently Electric’”” Model. .324A 90' AC-91, AC-91A, 25-90 =
Splitdorf Model M5, R.V.-695 322A and 25-91 ... r 328A
Model M-6; R-100 .......... 322B TRAV-LER MFG. CO. 11E & 14E; 11-12-14. . ...... 308 2
STX‘ED‘;{%dDeI%DlO CORP. 342 ModeLG & 7; DC & AC P0W91'332 17-series filament; 4R; ZE10 =
STEINITE RADIO COMPANY PAEES e bower supply; ZES power o B
g 0-A & 102-A ............. 282 ST ST S 0 2000 oo E
991 952, 903; 261 &.262. 285 U S €2 BEPb (O Clasiges =
£ Model 40 power pack ....... 28 UNITED AIR CLEANER CO. MoiP & s4zP S-tube electric 810 &
= Power Pack Models 40C — 60 Sentinel 660 9-tube; Sentinel ZE 4 “B” power supply: ZES3
E — 120C ... ... il 282A 666-C 9-tube chassis for “pr Owgr <u lg? yr;;odels
3] No. 10 Screen Grid Chassis in phonograph combination ...346 33_34_%5, 35A-§£2-.‘§52-
= Models 70, 80, 95......... 282B Moael 444 and 440 7-tube 352A-362’ 312
£ STERLING MANUFACTURING CO. SG. .. 348 35P-35AP-352P-352AP: 37A . 313
No. 4; No. 4 chassis, power Sentinel 104, for models 11, 12, 7ZE14 power suppl . ZE11 0\.v.-
E unit, and speaker ........ 284  15and 16 ... 346A o oly 7ol owerpsup_
& No. 4 speaker; No. 4 power Sentinel 8 and 9; 31-33 and ly th15’ ower §upply 314 =
_gj unit; No. 3A chassis....... 285 power pack ............. 346B 39p39A 3992. 382A 40A '315 2
tSerling Midget; Model “B”. .268F Model 50 . ......... ... ..... 324A 35PX-35APX-352PX-352AI"X- 5
g STEWART-WARNER CORP. U. S. RADIO & TELEVISION CO. 37A: 333.353A 6-tube D.C 5
= 305- %15:?320 34030%45 gég g%g (See lMontgomery Wag(l) & ?o.) set "T'316 £
= 33 5 - Mode 80; Apex 48 - eycle, el eisiielliss ooognag ]
E 360; 385-390 ............ 286 48A - 25 cyele ... .. .n .. gop  ZE1T power supplys ZELS
& 500-520-525 ; 700-705-710; Apex 41 - 60 cycle, 48 - 25 cy- 22 602 %‘ig’& 622 without
= 530-535; 715-720 ......... 287 cle 42 - 60 cycle, 44 - 25 cy- 10(; B 64, 67, 642 & 672 with ]
Power unit models 530-535- ele ... 306 oop o crewtr B
715-720; Power units models Apex 46 & 47 - 60 cycle, 46A 15 & 16: 15E "I5EP. 16E =
801- 801A 811- 811A — series & 47A, 25 cycle; odel 380 16EP: 4’2 & "122 ' ! 318 =S
B; Model 806 series B....288 Automotive ............. 307 ZE16 power supply: ZE12 E
= MOdel 750; 960 series battery Model 86 .................. 96B ower supply: Mode,ls 11 & =
] S.G. e 289 UNITED REPRODUCERS CORP. 212 ‘ pp y’ ............ 319 =
] 950 D.C.; 950 25 & 60 cycle (Peerless) Courier *65” chas- Models 52 & 53; 54 320 g
g AC. ......... ..., 290 sis; Series K-70 .......... 303 Model 70 (71, 72, 73 & 77 - =
g Models R-100A, AF, B, BF, E, Series 20 Electrostatic (Ky- 60 cycle; 712, 722, 782 & =
g and EF ................. 290A o i 304 ycle; g
Series 900 .. ...ttt 291 M 7d72l '8%5 cycle) ........... gg(l)A g
STORY AND CLARK RADIO CORP. Q] L) 00000000000 Yoono g
Model 36 tuner unit; Model 36 w Model 80 Power Supply...... 320B =
power pack; Model 42 and WEBSTER ELECTRIC CO. E
& 51 tuner unit ............ 290B 2-Stage PO. Amplifier, Code s
% STROMBERG-CARLSON MFG. CO. 6005; 6025—JD Ampllﬁer .350A MISCELLANEOQUS C:RCUITS E
& Circuit D-968; 528 & 524; 635 3-Stage’ PO. Amplifier; 6030— Aerodyne Six .............. 344 2
g & 636 .. 292 JE & B-37-50 Amplifier....3508  Ambassador Four .......... 344 =2
=1 641 & 642 .....i.ieiein.nn 293  WELLS GARDNER CO. Magnavox TRF-5 and TRF-60 344 g
& 638 D.C.; 662 & 6564........ 294 (See Montgomery Ward & Co.) Continental Wireless and Sup- Z
846 .t 295 Wells Gardner Co. Nine-in-Line ply Co. ‘“Voice of the Road . E
=] 403 AA audie power unit, 404 same as Gulbransen — see Automotive ............. 844 8
RA and 404 RAC SPU; 403  Dage ....ovvvemennnnnn.. 197 Magnaformer 9-8 Superhetero- g
B audio power unit....... 206 wasrmcuouss ELECTRIC & dyne ................... 852 B
635 D.C.; 601 & 602 battery..297 MFG. CO. Blalr ’IRF 6-tube receiver...342 g
£  No. 1-B; 403 & 403A power WR5 ....... e 966A  St. James Superheterodyne...336 =
= ack; No. 10 & 11 receivers 298 WR?T ....... 000000600600 090s 266B Madison Moore Superhetero- 2
=5 b
2  No. ‘704-B; 501 & 502...... 299 WR6 ..o 266D  dvme L.l 336 3
g No. 734-B; 633 & 634 ...... 300 Westinghouse No. WR-10 . ...266G ictoreen Superheterodyne ..336 i
= No. 14 phonograph diagram; Westinghouse models WR-8 & Garod Neutrodyne .......... 58
= No. 638 A& B ..., 300A WR-SBR  .....ooooernn .. 266H  Grimes 4-DL Inverse Duplex. .
g No. 12 & No. 14 ........ 300B WEXTARK RADIO STORES Zaney-Gill Receiver ........
& Knight Model 8/9 . ......... 324p  Mission Bell and Royale...... 368A E
& T WILLARD STORAGE BATTERY CO. MAJESTIC
Z TELEPHONE MAINTENANCE co. 4095 3310 & 4910+ A% (See Grigsby-Grunew Co.)
] Telmaco P-1 ............... powe;' units No. 3280;,3262; Model 90, phonograf) jack
B TEMPLE CORPORATION AT G connections and voltage ta-
2 8-60, 8-80, 8-90 ............ 301 “AB” units No. 3301: 6301 ble ........ ... .. .. 1961
= 8—61, 8-81, 891 ............ 302 4301 Lo RN D 304B 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—Transformexr 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.

OFFICIAL RADIO SERVICE MANUAL
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Trade Name Index

Eria—ZElectrical Research Laboratories Philco—Philadelphia Storage Battery

Eveready—National Carbon Co.
Fada—Andrea, F. A. D., Inec.
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.
JCA—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—MecMillan 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.

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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A new Jewell Test Oscillator

—with every

necessary test feature

—plus Jewell
quality construction

and

dependable operation

E————
——

—at an astonishing low price

In the Pattern 563 Test Oscillator, Jewell has again set new stand-

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

EWE

31 YEARS MAKING GOOD INSTRUMENTS L

ards in value.

Now no serviceman need go without an adequate oscillator or

be handicapped by an inaccurate

or undependable instrument.

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

bility of operation.

Features of the Pattern 563

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

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

Metzl carrying case and panel form
effective shield.

Operates from batteries carried
within shielded case.

Single control adjusts output fre-
quency.

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

Calibration curves and operating
instructions carried in cover.

Trimmer adjustment permits spot-
ting any much used intermediate fre-
quency at a convenient point on the
dial.

Space provided in case for carrying
Jewell Pattern 559 Output Meter,
which may be purchased separately.

Completely equipped with shielded
output lead, calibration curves, in-
struction chart. one '30 type tube, and
all necessary batteries.

Handsomely finished metal carry-
ing case protects the instrument from
damage and provides an effective
shield for the oscillator.

Write for prices and complete description.

Address

City....

Jewell Electrical Instrume
1642-V Walnut Street, Chicago, Ill.

Please send me literature describing the new Jewell
instruments, Patterns 563 and 531.

nt Company,




4 OFFICIAL RADIO SERVICE MANUAL
N TS RTTERILE

INDEX TO COMMERCIAL WIRING DIAGRAMS

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 atthe end of this index. If it is not listed there look through the Trade Name Index; this gives the name
of che manufacturer for each trade name. Since all diagrams are listed in the index in alphabetical order in’ accorfiance
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 h:%ve
been requested are not included in one set of supplements, they will appear in the first set published after we receive
tnem. 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.
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WATTAGE OF RECEIVERS....76N
PHONO-RADIO INSTALLATION 76M
R. M. A, COLOR CODE........ 76M

Model C; Model F.......... 105
Models A-3; A-5 and A-7....3562
(A & B Eliminators)

Model 62—D. C.
Model 63—D. C. ...........
AMERICAN TRANSFORMER CO.

R e TR RS TR R RRE R BB D

R TR s e TR g

METER MULTIPLIERS ....... 76P PF 250 Power Amplifier..... 334 Baikite BX; Combination KX;
ABC Hi Power BoX......... 26 AB6-135 Form A;' AB6-135

A 2-AP amplifier and 21-D Hi Form B ................ 104A
Powel bOX .............. 342 B-180 Form B; B-135; BY;

A. C. DAYTON CO. Amertran Concert-Hal l Ampll- BW or B Model D; B-11....104B
XL-20; XL-25; XL-30....... 77 fier type 25A; Approved Model A ......... ... ...... 108C
XL-61; AC-66 ............. 78 Audio Circuits ........... 334A  Socket “A” supply ......... 23
AC-OU; A(.;-(‘)D ........ R 79 Plate Supply Transformer Con- 6-180 Form A ............. 26
XL-5; Navigator, Navigator NECtions . . ovvv v e 334B BREMER-TULLY MFG. CO:

Power P, ............... 0 AMPERITE Line Voltage Con- B-T Counterphase 6; Counter-
XL-10; XL-70 ............. 80A trols for Standard Receivers.. 761 phase 8; 6-40 power con-
?(L—GO; XL-50A.C. ......... 80B AMRAD CORPORATION verter .................. 106
£ ACME ELE‘CTRIC CO. Neutrodyne ALY} Model 6-40 circuit diagram; 8-20A ..107
£ Model S.G. 88; A.C.-T ...... 81 D.C.-6; Model A.C.-6 Concer- 7-70 and 7-71 ............. 108 £
ALL AMERICAN MOHAWK CORP. to Nocturne ............. (Also see Brunswick) 2
6 and 8 tube A.C. “W” Power Model D.C.-7; Model A.C-7.. 93 BROWNING-DRAKE CORP. £
Pack ........ 105990000090 82 Model 80, 82, and 83; No. Model 34, 36 and 38........ 350 B
§ Lyl.'lc models 60, 61, 62, 65 and 7100; No. S-522 ......... 94 MB-30 ................... 108A E
a 66 ...l 82 3500-2; 2500-1; S-733; 7191 Model 69; Models 70 & 71....108B
§ Lyric models 80, 83, 84, 85, 86, power unit; No. 3590..... 95 Model 36 ................. 108D E
= 88 ........ ... ..., B2 Amrad model 81 (Bel Canto 4-tube Battery Model ....... 108C =
g 70,‘ 73 and 75; No. 90 chassis, Series) ... . 96 BRUNSWICK BALKE COLLENDER E-
& 60 cycle ................ 83 Models 34, ACT ............ 96A CO. =
No. 90 chassis 25 cycle; No. 96 APEX RADIO CO. Models 14, 21 and 31 S.P.U...109 £
chassis, 60 cyele .......... 84 See U.S. Radio and Television Co. Model 31 combination radio =
Moha\'lvk one dial battery and ARGUS RADIO CORP. and Panatrope ........... 110 =
A.C. 226227 ... ... ..., 85 B-195; B-125 ............. 326 RPA-1; RPA-4 ............. 266 E
Model D. Lyric Receivers.... 84A ATWATER KENT MANUFACTUR- Models 3 and 10........... 267 E
Model 442 Model H ......... 84B ING CO. BRUNSWICK RADIO CORP.
All American Lyric B-94....358C Model 10; Model 10B; Model Bremer-Tully Models 81 & 82 110A

ALLIED RADIO CO. . 20 compact; Model 12; Mod- Bremer-Tully Models S81 and

- (Same as Columbia Radio Co.) el 19; Model 20.......... 97 & S21; Brunswick Panatrope

g AME&I)(I:‘;;N BOSCH MAGNETO Model 20 (Also see)......... wﬁg S31 . 110B

E 7 Model 60 ................. 96 -Tully S81 ¢ , S89 60

2 16 Amborola; 27 Amborada; Model 21 dry cell; Model 32; Brg'g‘;’_“;‘g“iy.silmﬁsﬁii oo g

i 46 The Little Six; 57 & 87 86 Model 36 with condenser vol- cy; Brunswick S-14 & S-21 i

£ Cruiser, Royal Cruiser and Im- ume control; Model 36 with B 110c B

g perial Cruiser model 36 bat- resistance volume cortrol.. 98 Model 5NO (SPU X-900, Chas- 3
# tery sets :............ 817 Models 30, 33, 35, 48 and 49. 99 sis X-1101 ' 110D 8

i Models 66, 76, and T76L the Model 37; Model 38; and power INC8 (Chassls X- =

i Cruaiser: M 3 » > P Panatrope 3NC8 (Chassis X-

ruiser; Models 66AC, 96, UNRIE oo eie e e 100 3 E

i » . 1103, SPU X-901) ........ 110E

= 116, 136 for A.C.; Model 107 Models 40, 42 and 52; Model Model 3KR8 (SPU X-355, Chas- g

g for A.C.; Models 126, .146, 44; and power unit....... 101 sis X-822) ..... ' .110F B

] 166, 176, 46A.C. ........ 88 Model 41; Model 43......... 102 SPU X-341 (used w1th 5KR =

& Model 96 D.C. 110 V. Cruiser; Model 50; 2nd. type power unit 5KRO & 3KRO), SPU X-341 E

i. Model 156 Cruiser; Model for Model 41; 3rd. type pow- & dynamic spkr' (used with =

= 28; Model 825 Super Dy- er unit for Model 41; 2nd. 3KRG6 & BKR6) .voovnnn.. 106 B

E namic Power Pack........ 89 type power umt for Model Chassis X-801 (used with 5KR B

£5 Models 48 and 49; Type BAN 44 e 103 5KRO, 2KRO and 5KR6): ]

E %d&tll‘?n d?tioNolgatterg;4T§%e Mo3<‘ir¢iil 55 andM 530 .......... 104 & dynamic spkr. (used with i

£ edition an .No- . type Model 60-C...... 328 inati

= battery; 1'ypes BAN edition AUDIOLA RADIO CO. gﬁri?(t)magfd %olénl%)ér;atlons andl 10H

g 6 and 6 Nobattery........ 90 Series 31 ..., 104A  Chassis X-1104 (used with

g Model 64 D.C. receiver; Bosch Cuperheterodyne receiver ....104B panatrope combindtions and

g Motor Car receiver....... .. 91 AUTOMATIC RADIO AND MFG. CoO. 3SNW8); SPU X-902 (used

8 Model 58, 59 .............. 90A “Tom Thumb’’ Portable ..... 340 with 31\3W8) ,,,,,,,,,,, 1101

5 Model 61, 62 .............. 90B AUTOMOBILE RADIO CORP. Models 15 & 22"M0del R-1..110J

£  Model 60 Volume Control Re- TR-106; NK-109 ........... 76 Model B-15 “Uni-Selector”. ..110K

s celver ..........iieiiann 90C Model D.C.-15 e 1101

B Model 5 .......oiniin.... 90D B BUCKINGHAM RADIO CORP.

= Model 60 and 61 (Automatic Model 80 ) 348 i

B NVolume Congrol) ......... 90E  BALKITE PRODUCTS COMPANY. GEEL BT e :

amumm:. BEOEIREPPY PO PR BRI 414141 111 7504 1171 O LT IO ) Ll e T S T T L e s e T 033  tececeressonn iieniliss
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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 heve combined Supplements five and six of the
1931 Manual and have issued them both together umnder
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,

HHL LTI N L G et A R e e 1

None of the material contained in the 1931 edition
and the Supplements will be repeated in the new
Menual, 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 Manuel, 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,

T R e G T

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,.

e T s e ey

S HITE

EH i

N U R TR LR TR R T 00 LR TERAIALT LD EIMALL LR L CERR b0 PR AT LR PO PRSI b0 [ e

LN T R T OO OO SO PR PR R TR IIOE D111 111117717 (110 TSP 1T IOV PO PO T T T R S s
N P ) M. > World Radio History »
e ERETY i S — 3 = -"&N‘:‘_‘_‘A diin M s Y el B, -



OFFICIAL RADIO SERVICE MANUAL

6

At MBS L - ST

EESRbLILRbA0RL] 2 10 Bl DAL L BT

1ty

Fh

iEid

e

§133 !m

.

Lt

;', BUSH AND LANE PIANO CO.

No. 10 DeLuxe; No. 12 S.G ... 111
C

{7 CANADIAN MARCONI CO.

Type XIV D.C. ............ 360
Tuner Unit Types XV, XVI,
XVII, XVIII A.C.; Power

Unit XVI ............... 361
Models X, XIIT ............ 370A
Models XI, XII .......... .. 370B
Models V, VII ............. 370C
Models XI1I, 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.C. ............ 370
Model 28—29 ............. 373
Model 70 ................. 374
Model 80, 60 and 256 cycle....37b
Model 89 ................. 376
Model 90 ................. 377
Model 99 .......... ... .... 378
Model 110 ................ 379
Model 120 ................ 380

CANADIAN WESTINGHOUSE CO.,

LTD.

Model 55, WB5A, W57, W60,

W58 e 3171

G6-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.
Golderest Model 60; Model 80 112
Clearodyne Model 70; Clear

tone Series 100 .......... 113
Model 110 compact; Model 112 114
COLONIAL RADIO CORP.

Model 31 AC. ............. 115
31 and 32 D.C. ............ 116
32 AC. ... ... .. ., 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.

(35 500 000000000000600000 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-T and AC-7C ........... 130

Model 3B and 3C; Trirdyn
3R3; 5-38; Type V Model
51; 2- stage A.F. amphﬁer
tvpc ; Model XI and XL..131

Model 4- 29 Models 308, 3IS
338, 34S8; Models 4OS 418,
428, 82S ............... 132

Models 40S, 418, 428, 828,
arranged for M type speak-
er; Model 401; Model 608..133

Models 608, 618, 628, 63S;

Jewelbox T704A .......... 134
Model 601 ................ 136
Jewelbox 704-B; Showbox 706 136
Models 705, 804 ........... 136A

Jewelbox 704; Gembox, Gem-
chest 610-609 A.C.; 804

AC. 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 buper-Admm-

istrator Receivers ........ 138F
Model 77; Model 84; Super
Buddy Boy .............. 138F
D
DAVEN RADIO CO.
Bass Note Circuit . .......... 136B

DAY-FAN ELECTR]C CO.
Seen 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
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 e 394

Type 702 ................. 395

Type 705 ............ ....396

Type 707 . ................ 397

Type 740B .. ... .. ...... ... 398

Type 741 ................. 399

Type T42 ... .............. 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 ... i, 406

DeFOREST RADIO CO.
CS-5; F-5; D-17 ........... 363
DELCO RADIO CORP.
“Police” Short Wave Set..... T6A
Delco Automotive Radio..... 184
E

EARL RADIO CORP.
See Chas. Freshman, Inc,
ELECTRICAL RESEARCH LABORA-

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

THOMAS A. EDlSON

(Also see Splitdorf)

R-4, R-5 and C-4 .......... 141

Rl R-2 and C-2 Chassis Jr.
and Je; Model C-1 chassis

SC .. e .142
RT-1, R-2 and C-2 Cha551s Jr

an(l Cr (25 eycle) ....... 143
Models R-6 & R-T .......... 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. i
Model F ... ... it 356

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

SERS .. ... ... i, 76N
Fada 10, 11, 30 and 31 - 60
y.; 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
eycle; 25Z A.C. - 25 cycle. .146
25 and 257 with M-250 and
M-250Z Eleectric Units; 35
A.C. - G0 cy; 35Z A.C. - 25
eyele ... i 1417
Fada 40 A.C. 60 cycle using
P-250 IKlec. Unit and 7-A
speaker; Fada 50, 70, 71
and 72 ... 148
E-420 Electric Unit; E-180
Llectrie Unit; 192-A receiver,
192-S and 192-BS Units. .. .149
“7" A.C.; 76 and 77 A.C. 60

eyele ... ... ... oo 150
Special model 265-A and Fada
“7” 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
UA or CA and RP-65-UA or
CA; 262-UA or CA and RP-
G2-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 T AC ............... 154

I'ada 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

I'ilament type D ......... 155
Model KX .................. 156
Scries Filament type F; Ortho-

Sonic type H ............ 157
Series Filament type E; Type

M ..o 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

Model 130; Model NRr215
NR-400; Englxsh long and

short wave set ........... 163
Model 457 Power Unit; Model
NR8ODC ................ 164

Model 90S AC; Model NR-95

AC a0 L 165 §
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Model 121; Model 21 D.C.;
Earl models 33, 31 and 24
DC ...

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

175

41AC ...
Models “Q” 2N-12 }Zng
G
GAROD RADIO CO.
Madel EA ................. 188D
GENERAL ELECTRIC CO,
H-81 ..................... 266A
H-T1 . i, 266B
H-b51 ... ... 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..........
Day-Fan Five “5044”
Model 5055
Day-Fan Five Twenty Seven
b-tube; Six - 6 tube; Seven

Ttube . ................ 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;
6AC Power Set; 6 Junior AC
Power Set; 110 Volt D.C.
6 tube, Motor Generator

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;

OFFICIAL RADIO SERVICE MANUAL

EprmnmEE T e e T T Y TS
E Model NR-85; Model 53; Model Short Wave type CR-6..... 186
: 800 ........... ... . ..., 166 Synchrophase type MU-1;
g Models NR-80, NR-5 ........ 166 A Broadcast Receiver ....... 187
: Models NR-78, NR-55A ... ... 166B Super Synchrophase type SK-
i CHAS. FRESHMAN CO., INC. 4; Synchrophase 7-AC ....188
#  Earl models 21 and 22; Earl Synchrophase 7 ............ 189
z models 31 and 32 ........ 167 Super Synchrophase A.C.-SK-4 188A
E QD-16S; Model N .......... 168 B & C Socket power type 671-
2 Mcdel G Model G power pack; B Synchrophase type AH-1..188B
i Model’ G with G60-S power Models SK-4-DC, AH-1....... 188C
g supply . ......... ... ..., 169 GRIGSBY-GRUNOW CO.
i Farl model 41; Freshman mod- Majestic Models 60-707-80;
E el M with M-60 power sup- 7BP3 Power Unit; 7BP6
. Ply ...... @00000B0a0 a0 170 Power Unit ............. 190
New and improved Master- Models 90, 91 and 92; 9P3
plece; Equaphase; Model Power Unit; 9P6 Power
) 0o0oc0a0ap00000g00n00e 171 Unit; Model 7T0B chassis in
Combination K and K-60-S; 72 Set .....oiviniinnn 191
QD-16S ................. 172 Model 100; 90-B ........... 192
Q- 15 and Q-16; 2N and 2N-60- Model 100 B; 180 and 181..193

7P6 and 7P3’ Power Unit (old
wiring) 7P6 and 7P3 Power

Unit ... oiiiininenns 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-

7 196
Majestic “B” eliminators..... 25
Majestic Models 50, 51 and 52

Supers ........ i 192B

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

H

HAMMARLUND MFG. CO.
HI-Q 30 AC. ............. 51
HI-Q 31 AC. ............. 356
Hammarlund-Roberts Hi-Q 356C
Hi-Q SiX .....covvvit vveenn 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 ................. 6A
Mastertone, 1929 Model, and

Nine-in-Line ............ 6B

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 ....... 1961,

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

teries .................. 196M
B 'Power Supply for No. Aero “Trio” A.C. Three, Aero-
5524 and No. 5525........ 182 dyne D.C. Six ........... 196N
8-tube Model 5077; 8-tube Aero 1931 Midget, Aero 1931
Model 5080; B8-AC Power Auto Radio ............. 1960
Set ....... ... ... 183 HORN RADIO MFG. CO.
General Motors Model “A” Model 15 ................. 458D
chassis; Delco Automotive HOWARD RADIO CO.
GlLFl}?_(}_iZN' BROS. lNC ------ 184 Iltliode{ SG-A ............... 96A
- 5 d 8 G
AC. Model 60;" AC. Model Ginga) a8 R
100 ... e 186 ModlSGB Mid L
Models 105, 106, GN6 ... ... 176B  Model SG-C .. bov i 1oeD
GRAYBAR ELECTRIC CO. '
Model 311 ................ 338 I
T00 ... e 266A
900 . ... 266B INSULINE CORP. OF AMERICA
TT0 e e 266D A.C. Short Wave Set........ 340
Graybar No. 8 Midget..... .. 266G
(igl,ybar Models 700, 770, 900 266H J
i PAVELIONMFC €O, sackson pruy
Sargent—Rayr;lent 1927 ... 220F Model 62 Midget........... 364
A. H. GREBE & éO. """ JENKINS & ADAIR, Inc.
R.F. Amplifier type RORN; Mlgr%phoMne Mlxmg Panel Type
13" Regenerative Receiver: o onitor Panel; Level
Short Wave type CR-18; ndicator Panel ........... 196E
e T e T TR P Lo e

6A

Ty “A” Ampllfymg Paner;
pepe “D"” amplifying panel.196F

JESSE FRENCH & SONS PIANO CO.

Junior Model “G” ......... 355

K

KELLER FULLER MFG. CO., LTD.
Radiette Model 14F .........366
Model FIFTY, Model SIXTY..328B

KELLOGG SWITCHBOARD AND

SUPPLY CO.

6 Tube Set 607 and 508; A.C.
T-tube set inductance tuned;
“A” chassis 510, 511, 6514,

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

624, 525, 527, 528; Chassis

‘“B” 515, 519.5621......... 199
623 and 526 with power unit

No. 245 ................ 200
Wave Master; RFL 7-tube Cas-

€Ade . 201
Models 533, 534, 535, 536....200A

COLIN B. KENNEDY CORP.

Model 251; 110; 220........ 202

Model 6 type 420; Model 15
type 430 and 431

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-

ton . ... e 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
TRFE. ... i
Model E and 80A; Model 80;
Model 81 ...............
Model F; Model 82 and power
pack ......... ..,
Model J; Model H........... 209
Model 97 Model 98; King
Monarch ................

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

Model FF .................

KNAPP “A” POWER UNIT. ...
KOLSTER RADIO CORP.

Columbia type 930; Kolster
6K ... .. e

Kolster 6-tube receiver; 7-tube
A.C. set (Brandes) .......

Kolster 8A-B-C; 6H; TA and
B

M coococcooc00acacaoan 214
K-dd; K-43 . .....oovnnn. .. 215
45 e 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............. 18
K-20, K-22, K-27 & K-37....218A
K-42; K-30 & K-32.......... 218B
L
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 .............. 368C

MAJESTIC
(See Grigsby-Gruncw Co.)
MASTER RADIO MFG. CO., LTD.
Master Model 424 355
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Radiola 48, same as Victor 15 266D
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i McMILLAN RADIO CO. PIERCE AIRO, INC. AT 255
g Series 900; 8-AC Power Set..219 AC-24-45 ... .............. 352 Radiola 64; AP-951; AP-935..256
i MILLS PHONOGRAPH CO. De WALD Model A.C. 524.. 355 Radiola 41; &L(x.hng SPU; Re-
3 Mills phonograph ..... s 218C Pierce Airo DeWald D.C.-632 358C ceptor SPU; Loudspeaker
i ek e PILOT RADIG AND TUBECORE  palio i
ii MONTGOMERY WARD & CO. Pllotone Eplectnc 6-tube; Radiola 47 ................ 259
5 tubes S.G. battery sets Nos. Super Wasp ............. 228 Radiola 50; 51 ............. 260 H
1522 & 1562. (Wells Gard- Pilot Automotive Radio; Grimes 41 D.C.; 51 D.C. .......... 261 i
: 1098 Yty Joe (e, (20 110-volt D.C. New Yorker; 18 D.C.3 62 .+t 262 B
M, Pk el I, A Twin S.G.8 - .ouvooonnn - 229 Radiola 66 . ... ........... 263 £
: (8 5 Litwl, of ok K-106; K-108; S.G.-105 230 30-A 25 cy; 21 & 22; 30A =2
; ) oRogougogoo0gooegas G A.C. Super Wasp .......... 73 RPA Unit .............. 264 =]
i 9 S0 eden BiEs S A Pilot Midget .............. 354 Brunswick RPA-4 with Pana- £
2955 & 2957. (Wells Gard- Pilot Universal Super Wasp..3568D trope and panel connection =
: )3 1) G0 A% S (0] Models C-153, C-154 ........ 230A (88-tube panel); RPIA with g
5 Nos, 3035, 3037, 3065, 3067. Models S-148, S-164, C-151, Panatrope and panel conn..265
: (U.S. Rad. & Television)..218N C-162 oonriniearainins 230B  Radiola 44 chassis; 32 RPA
: Short-Wave  Converter and unit L. 266
= N Public Address Amplifier. 6 230C Ra:ifi;ola 4; kh;lodels 3 & 10267
£ Models S-155, C-157, S-156, runswick) .............
I bLUGLAE o LR N G5 CABB o 230D  RCA R-80 ................. 266A
e o TRF. Midget, Universal, and RCA 86 ... ... 000 266B
g NATIONAL CARBON CO., IN , K-139 pack . ............. 230E Audio frequency circuits (86) 266C
g Evercady models 1, 2 and 3; Pre-Selector .............. 3581  RCA 82 .......cococ.o.o... 266D
g series 50 .... 5o OC 3 .a220 PRIESS RADIO CO. Radiola 28 A.C.; RCA Loud-
= Ev:(r)'eady ED G, LAY O 221 Models R and C nine-in-line speaker 106 ............. 266F
£

-
r

I

&
£
E
£
£2
£
=
£,
£3

R

NATIONAL CO., INC.
Models SW3, SW4 .......... 220A
Models MB-29, MB-30 ...... 220B
Models SW5 and Special Tele-

vision Receiver ........... 220

Automobile Receiver ........ 220D
Models 20, 21 .............. 220E

NATIONAL TRANSFORMER CO.
Midget Six ................ 3568E
Screen Grid 8 ............. 358F

o

OZARKA, INC.
Models S-7, S-6, 5-A ........ 358G
Models 89, 90 ............. 358H

Model 78 and Viking 92AC. .358I

P

PEERLESS

(See United Reproducers Corp.)

PFANSTEIHL PRODUCTS CO.

Models 34 and 50 AC........ 230F

PHILA. STORAGE BATTERY CO.

PHILCO RESISTOR AND

CONDENSER DATA ..... 6-0
OSCILLATOR CIRCUIT FOR

176 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
96 & 96-A; 296 & 296-A....
Models 511, 521, 512, 513, 514,

615, 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 66; ‘“Baby

Grand” 20 & 20A......... 226B
Socket “A” supply ......... 28
AB-666 & AB- 652 .......... 25

Models 92, 95, 95E 96A, 96E,

296, 296A 29 ......... 226C
Models 111 and 111A ...... 226D
Models 220 and 220-A....... 226EF
Models 211 and 211-A........ 226F
Phileo Model 30 ............ 3858C
Models 56 and 46- ........ 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 ....... 2261
Model Series 5 ............. 280F

RADIO PRODUCTS LABORAToalggJ

9-tube model

R C A—VICTOR CO. (Victor Div.)

Alhambra I (7-1; Electrola
Cromwell, Borgla 11
Electrola 9- 25 Electrola 9-40 232
Electrola Hnerlon, 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 ........... 234
10-70: AP-777C; Catacomb,
Radiola 28; 12-15; 12-25..235
AP-952 and AP-997; Victor
Radio'a 18; AP-974-A; 951-A
and 997- A 12-15

.233

E
‘i
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Radiola 42 ...............:242A
Radiola 24 and 104 poser
speaker ................. 242B
RCA-Victor Radiola ‘‘Super-
ette” Model R7T .......... 266G
Models 80, 82. 86 ........... 266H

RADIO SERVICE OSCILLATOR 76J
REMLER RADIO CORP.

45 KC Superheterodyne ... .. 340
Cameo Model 14 ........... 354
ROBERTSON-DAVIS CO.
Melo-Heald 11-tube Superhe-
terodyne ............... 357
S
SCOTT TRANSFORMER CO.
All-Wave Super-Heterodyne ..196P

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

iR e iR s i R e

in model Silvertone F, FF, G, H. J....200B ¢
R lloéa 17 (in mode 237  SILVER-MARSHALL, INC. :
AP-736; AP-997C; Model 9-55 238 Models 30 (chassis), 60 Low- =
Electrola Radiola 9-54; Auto- boy, 95 Highway and 75 Con- g
matic Electrola 10—69 and cert Grand .............. 268 =
power winn ,,,,,,,,,, 239 720 AC. .... S 59 E
R-32, R-42, RE-45 RE-75, S.M. 690 Public Address Sys- g
10- 69; 10-51 ............ 240 tem ..., 340 =]
AP-947 (RPA-1A); AP-952 33-A power supplv (25 & 60 =
and AP-997 (RPA-5 an]d cyi'n);t 1939 9-tube S.G. sup-268A =]
RPA-5 special); FElectrola erheterodyne ...........
Radiola 938 ) .......... 241 Model 34-A; Model 35-A....268B
7-26: Radiola 9-54; Electrola Silver Marshall Super with =
10970 .o 242 Model 36A Chassis and 32A g
Victor Radio R-14.......... 242A Power Pack ............. 268C &=
Victor Radio R-15...... ... 266D 722 Band Selector 7; SM.712 g
Victor Micro-Synchronous Mod- Tuner; 724 A.C. Recelver .268D
els R-35, R-39, RE-57...... 266E Model 714  Superheterodyne; g
Model RE-17 .......... 2661, 266J Models 27, 38 and 39...... 268E
Radiola Division Models 30-B, 630 ........... 268G
RCA Centralized Radio System 49 SONORA PHONOGRAPH CO., INC. :
Radiola Senior; Radiola RS; Model 2RP-25 ............. 269 E
Radiola III; Radiola AC Am- S8Rand 4R ................ 270 =
plifier; AR, Balanced Am- B3RP ... 2711 8
plifier, Radiola VII ....... 243 BR oo 972 B
Radiola V; VI; II; IV...... 244 TP et 273 =
Radibdla IITIA; IX; Superhetero- B-31 (25 cycle); Phonograph =1
dyne; Radiola Grand ...... 245 automatic stop ........... 274 =
Radiola 16; AP-937; VIIB...246 Models E-AC, A-36 ......... 268H 2
Radlola 20; Radiola 30...... 247 SPARKS-WITHINGTON CO. =
....................... 248 Sparton Model 39; 89A .....275 g
Super VIII (AR-810), “semi 49; 9-30 ..., 276 g
ortable" (AR-812), 24 and 931 and 301 D.C. .......... 277 2
..................... 249 6-26; 6-16; A.C. 62-63 & A.C £
Rad)ola 1 S 2560 7Y ©600000000000000000000 278 z
46 D.C.; 33 ............... 251 A.C.-89; DeLuxe 109 ....... 279 =]
Radiola 17; Radiola 60; Radio- Sparks Ensemble ........... 280 &
Iy 3 cooooo0c000000000000 262 5-26, 5-15; Model 110 ...... 281 i";‘
83 D.C. ...t 253 Sparton 931 A.C. ........... 280B i
28 (battery operated); loud- Equasonne Model 689 ...... 280C =2
speaker 104 RPA unit..... 2564 Sparton Model 301 A.C. ....280D E
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i} SPIEGEL, MAY.. 225'}\';‘)653-1 506  TRANSFORMER CORP. OF AMER- WURLITZER =
5 SPLITDORF ELECTRIC MFG. CO. Clz!fi‘:n N, AR OF. Gt (See All American Mohawk Corp.) £
R-200; PAD-4; ABBEY (with 2§, 53 - 26, 65..........32 7 B
volume control) .......... 322 Clarion Jr. Model 60........ 856 g
ABBEY Model 171 ........ 324 Clarion Series 90, Models AC- ZENITH RADIO CORP. g
“Inherently Electric” Model. .324A 90, AC-91, AC 91A, 25-90 =
Splitdort Model M5, R.V-695 ‘8224 amy g1 2 00 200 328A =
3 odel M 6; BRI corp. TRAV-LER MFG. CO. 11E & 14E; 11-12-14. . ...... 308 B
E ST‘:’E‘:D?{%&I%DIO FORP'- 942 ModeLG & 7; DC & AC POWGT332 17-series filament; 4R; ZE10 =
= STEINITE RADIO COMPANY packs .......... . ... powelr fsupply(;i 1Zf}rzs power309 .;z
B 50-A & 102-A ............. 282 LT M0 1eLREL o goac i
£ 991, 992, 993; 261 &.262....283 1Y) R L0 ELIbS COLD I
£ Model 40 power pack ....... 28 UNITED AIR CLEANER CO. el oa - W =
=4 Power Pack Models 40C — 60 Sentinel 660 9-tube; Sentinel 7ZE 4 “B” power supply: ZE3 =
Et — 120C ....... ... ... . .282A 666-C 9-tube chassis for I owl;r ou 8 lp? yr;‘lodels i
=] No. 10 Screen Grid Chassis in phonograph combination . ..346 33_34_%5. 35A-§£2¥é52-
g Models 70, 80, 95......... 282B Mocel 444 and 440 7-tube e P
£ STERLING MANUFACTURING CO. S.Ge et 348 AT T RS B
= No. 4; No. 4 chassis, power Sentinel 104, for meodels 11, 12, ZE14 power vs ZE11 pow- 3
= unit, and speaker ........ 284 15and 16 ...........u... '346A - ZE13 power eun. £
No. 4 speaker; No. 4 power "Sentinel 8 and 9; 31-33 and ly: ZBTE nower mioply. Paly B
unit; No. 3A chassis....... 285 power pack ............. 346B o P ¥ A 40AT. 315 B
tSerling Midget; Model “B”..268F Model 50 . ........u..... 324A  $rDX 35APX.852PX-352APX. =
STEWART WARNER CORP- U. S. RADIO & TELEVISION CO. 37A: 333-353A 6-tube D.C E
o Model 80; Apex 48 - 6 eycle, Sy reniccecccs s ARREEEE,
i 360 385890 . nrirr 286 48A - 25 c‘,’fcle ,,,,,,,,,, 306 ZE107werPgl‘;'erl ,S&Pol:ilg’lg ngslf
£ 500520.525;  700-705-710; Apex 41 - 60 cycle, 48 - 25 cy- 82 602, 613 & 622 without
= 530-535; 715 720 ......... 287 cle; 42 - 60 cycle, 44 - 26 cy- 1 h. 64, 67 642 & 672 with
£  Power uth Lt I e .. e 306 loop’ ’ 317 E
= 715-720; Power units models Apex 46 & 47 - 60 cycle, 46A 200 CO0C00 0000000000 =1
= 801-801A-811-811A — series "& 47A, 25 cycle; Model 30 D G T ey s 28
g B; Model 806 series B....288 Automotive ............. 307 7ZE16 power supply: ZE12 E
£  Model 750; 950 series battery Model 36 .................. 968 wer suoply . Models 41 & £
£ S.G. 289 UNITED REPRODUCERS CORP. Ei’z er supply; € 219 =]
= 950 D.C.; 950 25 & 60 cycle (Peerless) Courier “65” chas- Models 52 & 53: 54. .. .. ... 320 =
E AC. ......... L.l 290 sis; Series K-70 .......... 303 Model 70 (71 7’2 73& 77_ £
| Models R-100A, AF, B, BF, E, Series 20 Electrostatic (Ky- U SR g
= 60 cycle; 712, 722, 732 & g
and EF ................. 290A lectron) ............... 304 772 - 25 eyel 321 =
Series 900 ... .............. 291 o S B €) .l 320 E
STORY AND CLARK RADIO CORP.  xgr 0 ggmomy 2y o i m o =
Model 36 tuner unit; Model 36 W Model 80 Power Supply...... 320B =
power pack; Model 42 and WEBSTER ELECTRIC CO.
2 51 tuner unit ............ 290B 2-Stage PO. Amplifier, Code
STROMBERG-CARLSON MFG. CO. 6005; 6026—JD Amplifier. .350A MISCELLANEOUS C:iRCUITS
£ Circuit D-968; 523 & 524; 635 3-Stage PO. Amplifier; 6030— Aerodyne Six .............. 344
= & 636 .. 292 JE & B-37-50 Amplifier....360B  Ambassador Four .......... 344 =
B 641 & 642 .........ininn.. 293  WELLS GARDNER CO. Magnavox TRF-5 and TRF-50 344 5
£ 638 D.C.; 652 & 654........ 294 (See Montgomery Ward & Co.) Contmenta‘l‘ Wireless and Sup'-' 2
& 7 295 Wells Gardner Co. Nine-in-Line ply Co. “Voice of the Road E
2 403 AA audie power unit, 404 same as Gulbransen — see Automotive ............. 344 g
RA and 404 RAC SPU; 403 = page ......veeuuennnnn. 197 Magnaformer 9-8 Superhetero- E
B audio power unmit....... 206 WESTINGHOUSE ELECTRIC & dyne ............. FEEREE 352 =
635 D.C.; 601 & 602 battery..297 MFG. CO Blair TRF 6-tube receiver...342 g
£  No. 1-B; 403 & 403A power WR5 ....... e 266A  St. James Superheterodyne...336 =
g pack; No. 10 & 11 receivers 298 WR7 ........ 0600000000000 266B Madison Moore Superhetero- g
£ No. \704-B; 501 & 502...... 299 WR6 .......ovivininnnn.. 266D dyne ...l 336 =
No. 734-B; 633 & 634 ...... 300 Westinghouse No. WR-10 ....266G  Yictoreen Superheterodyne ..336 i3
8 No. 14 phonograph diagram; Westinghouse models WR-8 & Gared Neutrodyne .......... 358 =]
g No. 638 A & B .......... 300A L AT 266H  Grimes 4-DL Inverse Duplex..358  E
No. 12 & No. 14 ........ 300B WEXTARK RADIO STORES Zaney-Gill Receiver ........ 368A
Knight Model 8/9 ...... .... 324B Mission Bell and Royale...... 368A E
T WILLARD STORAGE BATTERY CO. MAJESTIC =
. TELEPHONE MAINTENANCE CO. AL N (See Grigsby-Grunew Co.) g
E 4095; 3310 & 4310; “A =]
£ Telmaco P-1 ............... ower units No. 3280: 3262: Model 90, phonograf) jack
TEMPLE CORPORATION P ’ ’ ’ connections and voltage ta-
g 8-60. 8-80 8-90 301 3290 & 3390 ............ 304A ble 1961 =
= =0V, O°0V, O7JU 0w L] “A_B” units No. 3301; 6301; R I E PP
£ 8-61, 8-81, 891 ............ 302 4301 304B Interference Suggestions ....196J
g TOUUTERTER et THE 4801 :
£ g
g g
= =
= 5
=
&
g £
g
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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—Transformex 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, Inec.
Emerson—Emerson Radio & Phono-

graph Corp. Pfansteihl—Pfansteih]l Products Co. CAUEOn LD (G0,
TR E R st Rt TR M T T Tt iz i R R TR i B R R e b R

Erla—Electrical Research Laboratories: Philco—Philadelphia Storage Battery

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 Swhd. & 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)
Lvric—All American Mohawk Corp.
Majestic—Grigsby Grunow Co.
Marti—Marti Radio Corp.
Master—Master Radio Mfg. Co., Ltd.
McMillan—McMillan Radio Co.
Melo HHead—Robertson Davis Co.
Melorad Cathedral—Federated Pur-
chasers.
Minera—Minerva Radio Co.
National—National Co., Inc.
Natio(;nal—National Transformer Mfg.
0.
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.)

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, Ine.
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 %adio Corp.
Wurlitzer—(See All American Mo-
hawk Corp.)

i

b i v TR R R s R R e i R T s TR R i i R



OFFICIAL RADIO SERVICE MANUAL

Potter Condenser Service

Replacement By-Pass and Filter Blocks
For All Receivers

Special Units Duplicated 48 Hours
After Receipt of Order

Unequalled Hi-Speed Shipment of
Standard Condenser Units

Any condenser unit can be duplicated in less than 48
Send the old block in and get back from Potter

Our container plant makes special

Potcer Condenser service provides immediate shipment
of condenser units for standard sets. Nourst
Use the Potter Wall Chart of Replacement Condensers an exact duplicate.
when you need by-pass or filter condensers. Just look up
the make and model, and order by number the unit you

want.

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.
Replace defective units with Potter Condensers, made to A =

the set manufacturer’s specifications. There’s more profit
and you can depend on the quality.

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

the factory in North Chicago, Ill.

Send For This Free Chart

—— [
Ij" Potter Condenser | -.
| I LT
" Replacement Ch
I —— AN AmNA- lua ~ 1 :‘m Q_I" ml 3 ﬁ
) el s pgmaecimages rormawe T
E = om H -
o
. H e S » compm—— (e _._.._..u-.-.-,u——... . .
| TR .
e e B Cartridge No. 1
. e = =i i N2 PR ¢
Potter Rug Aerial P EiF Pin - : Units Wax
- WS T P x H @

The convenient and sensitive E’ = ; ? 3 -U Potter cartridge condenser units
aerial for all sets. Makes the out- I e g il Pl §=O w2 and No. | wax should be carried
side antenna unnecessary. No in- — = 57 ==; £ Sk by every serviceman. Invaluable
stallation; just connect to receiver. - - - = for quick repairs.

i oxy = g E ol B
Bl I= = a aB T .
The Potter Co. . R E-Iile North Chicago, Ill.
] L LT s @ 20 E ENe 5
Sales Offices s = I ol ) S H Sales Offices
443 So. San Pedro St., p ] P B =0 = T 202 Baker Bldg.,
Los Angeles, Calif. y — =8 Minneapolis, Minn.
5 Missi S 5 nl= i Y 191 Starin Ave.,
g Fveen 2L, I L~ : o= £ s il 2 ¢ Buffalo, N. Y.
San Francisco, Calif. S 3 H = = oz = 1At )
| = E P e i 710 Union Central Bldg.,
1641 Stout St., 1 Git & St R A A0 Cincinnati, Ohio.
Denver, Colo. f z .% ER - AN e 1400 W. 25th St.,
549 W. Washington Blvd,, T | eawm = ﬂj_i:-;'.Js o= aave ol Cleveland, Ohie:
Chicago, IIL SR N IR i ST = : = ol 305 ls)""“h Ave,
1 = ; - - = — ittsburgh, Pa.
2 M b - —_ g & i i i \ 4 .
1202 B{a;“l:{r:xao':rel Aﬁ';. ﬁ"[— R L e g ¥ ‘! 1913 Pacific Ave.,
v . L i Dallas, Texas
261 Franklin St 276 Smith St.,
Boston, Mass. POTTER NOS- 103'3m Winnipeg, Manitoba, Can.

A National Organization

eliminator stops interfer-
ence from entering set
throughthe power supply.

At Your Service
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HIS book has been campiled in an attempt to give the radio Service Man as complete
and oconcise a oompendium of practionl date and instruction concerniag radio -
installation, maintenance and repair as could be selonted from the hosts of mater-
ial already written on the subject, It is evident that a book of this type, to be
entirely ocamplete, would cover virtually all phases of radic and lnolude camplete dia-
‘grams and specifications of every radio set that has ever besn bullt -- an enormous
t undertaking which would give the book a stupendous size, While such 8 volume would be
-| of value for referencs, it would be too olumsy tc be handled by the busy radio Service
- Man who wants praotical information, suggestions, and data in few words at his finger
L{tips, with diegrams and speoifications of the more popular types of sets in aoctive
| service that dally require his attention. Therefore, only the salient features of radio
[l servioing are given, 2nd information on the servising of battery sets, whioh are daily
ibecoming obsolete, is covered more in general than in detail., In all instances where
! possible, specifications are given in conneotion with the diagrams, which wers obtained
[ throuzh the kind assistance of the various manufacturers, More up-to-iate information
jon later sets can be supplied from time to time as the materiul becames awvailadble, for
|whioch purpose the loose-leaf form of this book has been adopted. Ir connection with
RADIO-CRAFT Magezine (which supplies the latest important news on the subjeot in propsr
-|page size to fit in this boak) the book ocan be kept alive and up-to-date and be of
) inestimable value to the active Service Man.
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l Ko attempt is made to delve into the theory of radio, since this is not within
[|the scope of a book of this type. There are many technical books covering the theory
-and praotice of radio, fram which the would-be Servioe Man can get a good elementary
grounding on the subjeot. Therefore, it is here assumed that the reader has an adequate
H{technical knowledge of the subjeot, although teohnicalities are avolded as much as

| possible and simple language 18 used throughout, covering mainly the practiocal rather :
than the theoretical aspesct 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 correot the defects. A man of theoretiocal knowleadge only is
at seas 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 praotioce. All the books in the
{world cannot give as much knowledge in this line of wark as ocan be obtained by install- |
Ting, servioing, and repairing a hundred sets of different types, Highly-trained engin-
eers have been known to labor for hours on & set thut would not work, only to find out
later that the antenna was disconnected; s condition which would be instantly noticed
by a less-technical but practically-trained Service Man, He who oan give the quickest ]
and best service wi.i: have the greatest number of satisfied oustomors and will build up |
the greatest reputation and monetary income. He who bluffs his way through and mskes
only temporary repairs in hopes of obtaining future work on the same sets, will soon i
find that his best customers have left him, A thorough knowladge of the work, baoked ﬁ
{by a 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 of a suocessful .
{serviocing business, provided it is ocondusted in an honest manner. We hope that the reade::
ers will find this book as waluable as we are trying to make it, i
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Aside fram his theoroticnl and practissi knowladge of radio, the Servioe Man, like
a practioing dootor, should be somewhat of a psychologist. Not that h. s psyshology will i!
{have any effeoct upon the subjeot on which he is working, as in the case cf the dootor, |
but he will come in contect with all kinds ¢f people, the wvast arcy of radioc set owners, .
same of whom will look upon him with suspicion and presume that they are belng swindled, i}
‘no matter how fairlv he treats them. He will be oalled upon tc explain in detail every- 3
ithing oonnected with the work, and must not only repair the set, but give the highly- :
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NOW' 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

Pattern 380 Tess Qsctllatar complete with built to meet the needs of radio servicemen. Simplicity of operation,
Tt battertes aid vblput meter hair-line accuracy. and assured reliability are the cardinal features of
List Prive - . $97 00 & h d b .

Net ¥rice 72.75 this portable test oscillator. ch feature has been achieved by incor-
Pattern 560 Test Oscillator without outpur porating constructional details which have proved absolutely necessary.
L 1. 744

Last e . $82.00

New Frice S 6150 i

Partern 559 Output Meier only.

List Price UL PEATURES OF THE JEWELL RADIO

Nev Pricm .23

SERVICE OSCILLATOR

Sclt-Contained Batteries
Leak-Proof Interlock Shieldin,:
Broadcast and Intermediate Bande«
New 30 Type Tuben

Output Meter

Easy to Operate

JEWELL SET ANALYZERS

U'hequalled for ease of operation and com-
pletenese of the tests that mav be made
Dependable operation 1s assured by aturdy coun-
«truction Pattern 199 compact light weight
and low priced  Pattern 409, the speediest set

JPWELI. PATTERN 199 SET

5 analyzer ever bwilt. simultaneous readings of a
ANALYZER plare. filament, and gnd voltages and plate JEWELL PATTERN 209 TUBE
currer All Jewell analvzers are bhacked hv CHECKER

the romprehensive Jewell Test Data Service

JEWELL TUBE CHECKERS

Puttern 210, partable. A C operated. no cal-
culating for dynamic tube condition Pattern
209, counter type, low price. compact, eusy tn
Aaperate A single button gives desired reading

JEWELL TEST PANELS

Complete repair shop equipment. Speed every
service job. Pattern 578, simultancous reading
of plate, grid and filament voltaces, and plats
current Mirect readings of resmistance and
capacity. Pattern 579. seven meter, test panel
with remote control box The finest and maost

L

JEWELL PATTERN 409 SET complete test panel ever built.  Greatly increases JEWELL PATTERN 578 TEST
ANALYZER | the capacity ol any service department. PANEL
|
BUY SERVICE EQUIPMENT ON THE JEWELL TIME PAYMENT PLAN
Jewell radio service cquipment payas for itself when equipped. results in real dollars of profit  The service
purchased under the lewell Time Payment Plan. More man who 1» looking for a future n radio will be quick

accurate work, greater number of jobs per day and the to take advantape of this liberal plan
ncreaned prestige ol a rerhn organization when Jewell

JEWELL ELECTRICAL INSTRUMENT CO.
1642-V Walnut Street. Chicago. 11l

31 YEARS MAKING GOOD INSTRUMENTS
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TRADE NAME

Acme - Aeme Eleetrie Co.

Airline—Montgomery, Ward & Co.

Amertran— American Transformer Co.

Amrad—Amrad Corp.

Apex—United States Radio & Televis-
ton Co.

Arcadia—Weclls Gardner Co.

Argus---Argus Radio Corp.

Atchison— Atchison Radio Mfg. Co.

Atwater Kent—Atwater Kent Mfg. Co.

Audiola --Audiola Radio Co.

Aztee— Stein, Fred W,

Baldwin -Nathanicel 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.)
Browring Drake—Browning Drake

Corp.
Brunswick—Brunswick Balke Collender
Co.

(Brunswick Radio Co.)
Buckingham-—Buckingham Radio Co.
Bush & Lanc--Bush & Lane Piano Co
Capchart 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—Cotonial Radio- Corp.
Columhia—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—Gencral Motors Radio Corp.
Dekorest--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 Rescarch Laboratories.
EFveready--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.
Grayhar—Graybar Electric Co.
Grebe—Grebe Radio Co., A. H.
Gulbransen—Gulbransen Co.
Hammarinod—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.
Ring-- King Mfg. Corp.
Nolster—KRolster Radio Corp.
Kylectron- ~United Reproducers Corp.
(Now Gray Eleetrie Co.)
Leutz- -Leutz, Inc., C. R,
Lincoln—Lincoln Radio Corp.
Loftin White—(Sce Eleetrad)
Lyric— -All American Mohawk Corp.
Majestic  Grigsby Grunow Co.
Marti- - Marti Radio Corp.
Master— Master Radio Mfg. Co. Ltd,
McMillan— McMillan Radio Co.
Mclo Heald —-Robertson Davis Co.
Melorad Cathedral—Federated Pur-
chasers.
Minera—Minerva Radio Co.
National-—National Transformer Mfg.
Ao
Navigator—A. C. Dayton Co.
Orpheus-~Roth-Downs Mfg. Co.
Patterson—-Patterson Radio Corp.
Peerless—United Reproducers Corp.
(Now Gray Electric Co.)
Phil(-(o—-!’hiladvlphia Storage Battery
0,
Pierce Airo —Piercee Airo, Inc.
Pilot —Pilot Radio & Tube Corp.
Pioncer. -Pioncer Radio Corp.
Priess—DPriex  Radio Co.
Premier—Premicer Eieetrie Co.
Radictte—Keller Fuller Mfg. Co. Ltd.
Radiola - -R. C. A. Victor Co.
Radietropu—U. S. Radio & Television
0.
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. Ine,
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.
TomCThuml)——Automatic Radio & Mfg.
0.
Transitone——Automobile Radio Corp.
Trav-Ler-—Trav-Ler Mfg. Co.
U. S. Radio—U. S. Radio & Television

Corp.
Vagabond—Vaga Radio Corp. i
Victor—R. C. A. Victor Co. a
Victoreen—Victoreen Radio Co. i
Webhster—Webster Electric Co. g

Westinghouse-—Westinghouse Elec. &
Mfg. Co. z

Willard—Willard Storage Battery Co. i

Work-Rite—Work-Rite Radio Corp. G

Wurlitzer— (S¢e  All American Mo-
hawk Corp.)

Zenith—Zenith Radio Corp.
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A "POLICE" SHORT-WAVE SET FOR AUTOMCTIVE USE

The circuit, which is shown herewith, in-
corporates three '24 screen-grid tubes, which B
are connected in series to the car’s storage fi
battery; a first audio stage, with a *12A H
tube, resistance-coupled bhetween detector ||
and a pentode; and the latter, which serves
as the output stage. ‘This tube, which fol- if
lows the description given in May Ranio- j
Crarr (page 578) is here first used for the ||
first time in a connuercial receiver in Amer- f
ica. With a filament voltage of 5, and con-
sumption of 1) -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 ]

S S o

i

Arcturus Radio Tube Co.
T'he minimum operating conditions, which '
permit a considerable reduction of hattery 3
" Above the schematie circuit of the voltages, are given as follows (a Sp(‘(‘ialg
Ul Delco *Police™  short ware receiver, analvzer being used): I
shotetng battery and speaker connec-
- tivns. It el be obscrved that @ F P CG SG PC GT
| sereen-arid tube is wsed as a reaen. I RF. ....20 100 1.1 55 20 28
‘| erative dctector; the variable con- . Y
densers shoten here are sct aeith a 2 RF. - 19 100 1.1 53 20 27
i sercwedriver and locked (their shafts Det. 1.9 18 0.0 225 023 0_2‘:
arc scen protruding  throwah  the 1 AF 4.0 80 0.1 .. 0.13 05 x
| chassis in the view at the left). 2 AF. . L0 135 90 135 7.5 6.0 |
S R7. f
B ;,20 nlnn'-"ﬂlléé Rl:{ n.:;)()..ﬂzﬂlzoln?x;"l:’,-' (F. filament voltage; P, plate voltage; CG, /!
R14, 'S mca ; RIS, 400 olms. control-grid voltage; SG, screen-grid volt- i
age; PC, normal plate current in analyzer; |8
3 GT, grid test reading.)
1| [ p—
i
H
A LINE VYOLTAGE CONTROLS

: The Service Kan will encounter a wide veariety of line-voltages in diff-

| erent locslities -- ranging anywhere between 105 and 130 volts. Under such conditions
4 it is lopical to expect erratic operztion of the various sets. To avoid such troubles
1 various forms of line-voltape reguletors have been produced. An automatic voltage

- regulator requires & certain amount of current for its cperation, and for this reason
- many sets are designed to cperate on a lower then line-voltage. The difference
betweer. this voltare and the line voltare is used up by the reerulator, Directions

for installine the AMPERITE line-vcltapre rerulator are eiven below, To make the in-

- stallation, first disconnect the set power cord fron the house lightinp line outlet, %
1 If the set chassis is provided with a vcltare control switch or variable voltape i
| fuse, place on the "low" voltape position. When installed the voltare supplied to the f
1 get will remain practically constant and reliable operation is assured, g
NMethod of Installing AMPFERITE Line Voltage Control
: Sr=- g
- A f&’ [ UQ(* :

A "QE’!"Q"’

\ go

P

!
L‘JLT.: Tttt |

To install the new AMPERITE line
voltage control cut one lead of the
power supply line or cable at any
place Letween the set and the house
socket plug.

Connect these two cut ends to the
terminals of an AMUIERITE socket
as shown by lines “A & B or
to. any standard UX tube socket.
If a tube socket is used, make con-

nections to either two opposite
terminals,
PR T S 5 B ) E??—ﬁ'_-—-'— e e e B L IR T U] T G N T T T T 5 DN S S ,T‘:'?"__a.

DO 0L SO0 S ot S o O IO T IO T A S T 1

Mount the rocket at any convenient
place inside the cabinet. Insert the
proper AMPERITE Line Voliage
Contro! tube and the receiver is
ready for operation.

S T T N O O N N Y T T O ]
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TUBE TESTING CIRCUIT

(Courtsey Kellogg Swd. & Supply Co.) Ohms Law formula I=; or E=1IR or RZT

For the convenience of the service man who has  wherein I == current in amperes, E = voltage, R =
no elaborate tube tester, a circuit is furnished on  resistance in ohms.
this page using equipment which every service man All measurements of D.C. voltages as indicated
I should have. A tester of this type will facilitate tube  on charts, are to be made with a high resistance
| tests and may often save time in correcting trouble  meter, 800 to 1000 ohms per volt. Lower resistance
caused by defective or worn out tubes. meters will not indicate as accurately and allowance
With this equipment resistors and capacitors may. should be made for slightly lower readings than
be tested. Resistances may be calculated from the specified in the tables.

Tuee TesT CkT
29 & 27 TYPE TUBES

W@” X

RHEOSTAT MAY o 2
BE INSERTED HERE

A CONNECTOR
TO REGULATE FOR SCREEN GRID

FILAMENT VOLTAGE é ) $
S Qw
K-24

INSERT ONLY
Op K'Z-,K ONE TUBE P KO_
OO0 NOT VSsE

6
BOTH SOCKETS
AT SAME TIME T
<

TO)= It

E
of 0-z0o ) \ 200 OHM
——()—9¢ ForentiomeTER
FoR K-27

N

W SWITCH
em® O O s
FoR K- 24

awITCH 180V 20V ISV AN
TO AN OFF
POSITION WHEN
NOT 1N USE
Difference of Plate antage Necessary for Constant Currenl

Amplification Constant or Mu—= -— _—
Difference nf Grid Voltage
Difference of Plate Voltage
Plate Impedance or Rp=———— - -
Difference of Plate Current
Difference of Plate Current

Mutual Conductance or Gm —————
Difference of Grid Vollage

K-27 TUBES
{ With 4% Vohs on Grid and 90 Volts on PPlate Note Plate Current
Gm ! With 0 Volts on Grid and 90 Volts gn Plate Note Plate Current

Ro {th 4% Volts on Grid and 90 Volts on Plate- Note Plate Current
¥ With 4% Volts on Grid and 75 Vults on Plate—Note Plate Current

Mu With 4'% Volts on Grid and 90 Volts on Plate— Note Plate Current—Change Grid to 3
Volts- -Change Plate Voltage until Plate Current Is Same as Noted Above—Note Mate Voltage

K-24 TUBES
With 1% Volts on Grid—75 Volts on Sereen Gnd and 180 Volts on Plate—Note Plate Currenmt

Ol gWilh 0 Volts on Grid—75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current

R {f With 1% Volts on Grid 75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current
P ) With 1% Volts on Grid—75 Volts on Screen Grid and 150 Volts on Plate—Note Plate Current

CHARACTERISTICS OF KELLOGG A.C. TUBES

Plate
Fil. Fil. Grid Plate Current Gm Rp Mu
A.C.Volts A.C. Amp. Volts Volts Min. 800 to 400,000 W
K-24 2.5 1% 1% 180 2. MA. 1600 to 1%4 Meg. 75 Volts on Screen Grid

800 to

8to 10

25 15 4% 9
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AIRLINE "8”"—MODEL A.E..11

Grid
Type Tube A" “B" “C* Screcu Micen Cath. Nor'l Temt
Tube Pesition Vi Vis. Vs, Vi, Current Vis. MA. MA.
27 LRF 228 100 6.0 60 Y% 7%
27 IRF22% 100 2.0 60
27 3RPE2.2% 100 0 60 =
27 Det 2.1 48 14 )
27 1AF ) 98 5.2 $2 30 4)
‘A IKF( 47 i70 4 it 18.%
TIAIPP § 47 170 & o 5
80  Reax 48 . o 5 37,8 per aande
LV—118 No Voltage Adj. Vol Con. Max.
AIRLINE "“9"—MODEL A.E.-10
Grid
Ty Tube A" *“B" “C" Screen Screen Cath. Nor'l  Tesmt
Tube Position Vie Vis. V. Vis. Cwerent Vis. MA. MA,
26 1RF 133 116 3¢ 47 87
‘26 MRF 138 1le 88
26 sRF 133 116 38F%
‘26 4RF 13§ 116 8%
24 Det 34 80 Iy 1
‘26 1AF 14 110 19 4«0 11
a8 12AFRp 22 232 42 2 32
48 PP {22 11 42 o
‘80 Rect 46 © 42 o asede
V117 No Voluge A ', Vol Con. nat Critical
AMRAD—MODEL 81
Grid
Type Tube A" *B” “C' Screen Screen Cath. Noell Tem
Tube Position Vie Ve Vie Vi Carrent Voo MA, MA.
M4 IRE 2y 30 %S +2 4 47
M4 RFE 2 130 1 2 3 P4 47
>+ YRF 21 10 s oE 2 34 47
7 Det 389 M 1.4 1.4
ML AF N 6% 10 42 55 68
48 12AF) Xy 8 e bV X
48 PP J 13 2% an W0
8¢ Ret 4.7 £4 Prr Aoude
LV--118 1VS 12 Vul Con Mazx.
NOTE--Cathide Volte vatnble aconrding to setting of Hum
Conteal
APEX 47 & 47A
Grid
Type Tube A" "B" “C' Screen Screen Cath, Noe'l Tem
Tube Posiion Via Vis. Vis. Vi Current Vo MA, MA.
il FRE 236 173 17 86 ng 27 0 41
24 IRE 29 m 27 86 N 11 30 40
27 bet 1w 0o on 18 Y0
7 tAF 228 tnm 6t 61 32 8
45 N2AEL 229 16y 380 13y s
4 PN y 229 14 180 113 1ns
80 Rea 461 S TR R T Y
LV His Vol Con Max
APEX 48 & 48A
Grid
Type Tube “A" *B” “C' Screen Screen Cath. Nor'l Tem
Tube Position Via V. Vi Vea Carvemt V. MA. MA.
:14 TIRF. 34 181 34 90 01 Y4 40 3.4
24 2 RF 24 181 34 90 02 Y4 40 94
24 YRF 24 181 34 90 02 Y4 40 93
77 Det ) 7% 90 90 02 06
‘277 VAP 24 108 6u 60 43 39
4T JIAFL e 187 410 120 150
o PP {24 187 @10 120 1%.0
80 Reat S0 380w sande
LV---ny. Vol Con Max

e LTI

ARCO—MODEL A

Grid
T Tube “A" “B" “C’ Screen Screen Cath. Noe'l Tem
Tm Posiion Vi Vo Ves Vi Current Vo MA. MA.
27 TRF 24% 146 94 29 66 11
i) 2RF 245 146 94 . 19 66 11
‘27 IRF 245 146 94 29 66 11
‘27 Det 245 855 2 © 40 3 4
“qu 1AF 2% 140 9 29 ] 612
45 J2AF] 2% 219 38 43 50
‘4% PP } 2% 215 8 49 $0
‘80 Rect LR 13
LV 14 Volume Control Max.
ATWATER KENT—MODEL 55
Grid
Type Tube “A" “B” "C Screen Screen Cath. Noe'l Test
Tube Position Vis. Via. Vis.  Vis. Current V. MA. MA.
‘24 IRF 228 1%¢ 16 B84 +18 13 46
‘24 2RP 223 1% 3% B0 418 V1 48
‘27 Det 28 88 08 +12 4 7
‘27 'AF 228 64 In +1 vsooNs
48 2AF] 238 1y 4% 2 0
i ‘P.P 238 212y als 28 10
80 Rect 48 37
LV—i14 Vol. Con Max
ATWATER KENT—MODEL 60
Grid
T Tubs “A” “B" *“C' Screen Screen Cath. Noe'l Tem
Tube Posiion Ve Vie Vis.  Vis. Current Vis. MA, MA.
‘14 tRP 2.4 170 8 10 7 +8 11 88
‘24 2RP 14 178 4 130 8 44 1 79
‘24 3RF 238 I 4 130 8 +4 PR A |
‘2?7 Det 2.3% 108 12 +12 -
‘17 LAFR 138 7% 2 2 38 48
48 {IAF .38 250 48 5 1% 37
48 PP 138 250 48 ... 5 1 37
‘80 Rect. 49 ... . 43
LvV—i20 Vol Cnn Mn,
ATWATER KENT—MODEL 56
- Gnd
Typs Tubse “A” “B" “C* Screcn Screeu Cath. Nor'l Tem
Tube Position Vis. Ve Vie  Vis. Cuarrent Vi, MA, MA.
‘24 IRF. 21 168 $2 10 6 +6 16 5.4
‘14 RF 11 178 1% &0 3} 4+ 18 3.0
‘24 IRF 22 169 1 74 8 ) 36 %4
‘27 Det 22 1% 1o +13 6 "
17 1AF 22 169 $0 +12 58 6
‘50 J2AF) 70 440 780 s 40
‘0 PP} 70 440 780° ) 40
8t Reet. 71 58
R Rect 7.1 @ k1 ]
LV—118 Vol. Con. Max
* Resistors in series with grid
ATWATER KENT—MODEL 70
o
Typs Tube “A™ “B" "C"* Screen Screen Cath. Noe') Tex
Tube Position Vis. V. V. Vu Curvent Vi MA, MA,
‘24 IRF 24 10 x 13U 7 48 212 8%
‘24 IRF 24 17 4 1M X 44 EAi 7%
‘24 YRF 24 179 4 10 X 14 A A
‘17 Det 24 08 12 +12
7 1AF 24 kA] 2 +2 s 49
‘4 J2AF) 24 250 4 s 37
45 PPy 24 PALTIE s N
W Kot 3] 4.5 pre owie
LV 10 Vol Can Max

REI YT

BOSCH—MODEL 48

Grid
Type Tube A" “B” *C' Screen Screen Cath. Nor'l Test
Tube Position Vts. Vis. Vs, Vis. Current Vis. MA. MA,
‘24 IRF. 2.4 178 25 70 5} 3 30 60
4 IRF 24 171 1% 0 ] 3 30- 60
‘4 IRF 14 17% 2% 70 ] 3 10 60
17 Det 24 238G 27 20
45 {1 AF| 24 50 4% 30 10
LIS o L 250 4% 3 fu
80  Rect 438 s
LV--11% 1VS- s
BOSCH—MODEL 49
Grid
Type Tube “A" "B" “C’ Screen Screen Cath Nor'l Test
Tube Position  Vis. Vis. Vi Vis. Current Vis. MA MA.
‘14 VRF XY 1700 24 68 g =3 18 60
‘24 2RF 21 170 24 68 6 +3 39 8
24 SRE ) 190 24 68 6 4 28 $4
Y Tret 22 8% 2 310 33
45 (1 AFY 2) 44 W0 42
48 PP o4 23 s n n 42
N Rea:
1v- 1 St Vot Cuin Max
BOSCH 54 (DIRECT CURRENT)
Gnd
Type Tube “A" “H" (" Screen Screen Cath. Nor'l  Test
Tube Pesinon Vs, Vi, Vi Vis. Current Vis. MA. MA.
M RE 2 1 Mar 2% s 1t 20
i TR 28 no 10 2% 4 16O 10
°p TR 80 1id 1 2% 4 1N 20
vy (RN , e (1] (IR 2
7 1Al A s 4n "y (43}
TIAJEAL L S 11 228 120 240
AP é s dlo 2s 120 240
IV i v Vil Tan Mas
BOSCH MOTOR CAR RADIO
Grd
Vype Tube A" “B” “C" Screcn Sureon Cath. Noe'l  Test
T Puution  Vie Vi Vi Viw Gierent Vi MA. MA,
4 1R 0 (LX) 7 0 SO
I MRE: (LT T 7 00 sq
T vR I . [EU T8 7 210) S0
4 (] ’ Sn Ta {
N Al [N [ES N TR () LX(]
Vol € Max
BRANDES—MODEL B-16
. Grd
m A" “B" “C" Screen Screen Cath. Nor'l Test
T Po-non Vis. Vie Vis. Ve Current Vo MA. MA.
27 IRFE 2 80 2 +1 25 4
27 IRF. 2 82 1 +2 9 s
‘27 3IRFP 1 83 2 +2 17 2
27 Det. 2 34 3 1
‘T 1AF 2 80 2 . . 1.8 29
48 fQAFL 237 188 N -~ el 200 228
4 PPy 235 188 3 E e 200227
M0 Rect. 47 e o=
1V -1 Vol. Con. Max.

BREMER TULLY—MODEL 81

Geid
Type Tube ~A” "B" “C" Screen Screen Cath. Noe'l Test
Tube Posiion  Vis. Vis. Vis. Vi Cuarrent Va. MA. MA.
e IRE 24 16u 12§ 128 Y71 78
2 PRE 24 162 12% 128 3 7.2
Y TR 34 182 11 1 LE T
27 Det a4 45 S 318 4
31 tAt P 157 7 12 67 8¢
4% Sal g 89 235 ‘20 42 50
s PPy 2% 248 <20 42 50
KD Redt s 38
LV g2 Vil Con Max
NOTE  Test ucr o~ speaker rerminals gives actual bias, approx
ALY 2Y

BRUNSWICK—MODEL S-14

’
Grid
Ivpe Tube A" BT C” Screen Sureen Cath. Noe'l  Tent
Tube Posiior Vis Vis. Vic Ve Carrent Voo MA. MA.
Yo e i N s 6% 2 1s 3%
K1 ie « 3¢ 12 412 [ 1¢
1 (] ” 083 i 4¢ 2 [ 2
¢ e 165 At g 1N % +21 00 7t
\ i - s x R 4 5
P8R0 8 v 33 38
LRI B LS LA R 240 2 2
R Jleg 40 proanede
[ S B Vol Con Max
BRUNSWICK—MODEL 31 COMB.
lype [ube “A” "B” “C"” Screen Screen Cath. Noe'i Temt
Tube Postion  Vis. Vis. Vis. Vis. Current Voo MA. MA.
TRF a4 160 13 .+ 3 6.6
:7 ZRF 24 160 14 +13 s 66
ITOYRE O e 160 13 +14 s 6.7
)7 Da a4 45 32 W)
U QAT 36 50§ - +12 34 42
43 IAF% 23 250 2¢¢ o e 31 35
4% PP pAY 250 28° oo B0 3%
‘8" Rt s 42
108 Bailawe -
Lv—izo Vol Con Max.
** Resistor in seres with gnd
BUCKINGHAM—MODEL 80
Grid
Ty Tube “A" “B" “C’ Screen Screen Cath. Noe'l Tem
Tube Postion Vis. Vir Vis. Via Current Vs, MA. MA,
26 IRF 125 1% % 66 11
26 YRE 129 3¢ L] 66 11
26 ARF 128 138 R 66 11
27T Det 22 46 16 W2
16 AN 089 =4 75 s RS
A PT 49 0% 42 182 228
an Redt < 38
LV ¢ Vul Can May
COLIN B. KENNEDY—MODEL 10
. Grid
Ifype Tube “A™ “B" “C" Screen Screen Cath. Noe'| Tem
Tube Poution Vi Vie Vie  Vie Cirrent Vis. MA. MA.
7 TRF 21 "y 7 . 7 49 9
2T 2RF 2V nR 7 7 9
"7 IR 1 1A ¥ 7 49 9
*7 et 1t 37 R L. hE 3 12
&) tAF 3t 13 62 49 4%
45 12AF) 2 210 W7 .1 M
PP 122 N0y BT LI Y A |
80 Rect 48 AL M
IV-s Vol. Con Mar

3 U D U OO X 2% O O it
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COLONIAL—MODEL 28 AC

Grid
Tube ™“A” “B" “C” Screen Screen Cath. Noe'l Temt
T Position' Vis. Vo Vs  Vu Current Vio. MA.
‘16 IRF. LS 108 —3 79
‘26 2RF Ly 108 —3 73
99 Det 33 3050 + o 195
26 LAF 1°% 90 —6 IR
71A 1AF % 165 37 17
BH. Rect 32
COLONIAL—MODEL 28 DC
Grid
Type Tube “A” “B" “C" Screen Screen Cath. Noe'l Tes
Tube Posinon Vs Vis. Vs Vis. Cusrent V. MA. MA.
‘0iA 1RFP Y 100 195 5.7
‘01A 2RF 9§ 100 1.5 . 57
‘0lA Det 5 60 30 o .2
‘1A 1 AP S 90 30 L.5-2.%
‘NMA 2AF % 95 19 10
LV— 115 PC
COLONIAL—MODEL 31 AC
Grid

Type Tube “A"
Tube Possion Vi Vie Vi

H"* “C' Screen Screen Cath. Nor'l Test
Vis. Current Vis. MA. MA.

*6 1RF 115 95 4% [y
Y TRE 1S e 49 '3
7 e 118 n 2
17 IAF 215 30 45 y
TTHA L AR T 48 160 3¢ 1
APy 48 160 Y iy
W Rent 4 42 peroanede

COLONIAL—MODEL 31 DC

Grid
Type Tube “A™ “B" “C" Screen Screen Cath. Nor'l Test
Tube Position Via Vis. Vis. Vi Curent V. MA. MA
26 IRF 14 0 2 1
26 2RF 14 7% 2 5
26 IRF 14 99 9 s
26 Dt 1 0 2 1
26 1AF 153 70 [ 19
TIAJYAF 44 7% 12 10
A ,[l L R ) R B 10
COLONIAL—MODEL 32 AC
Grid
Ty A" =B “C* Screen Screen Cath. Noe'l  Tesy
ut:Posman Vis. Vis. Vis. Vi Current Vis. MA. MA
‘24 I1RP. 22 155 ¢ 56 s +10 2% 35
‘24 2RP. 22 155 12 %6 s +t0 13 Y0
‘24 IRF 22 160 11 5 4 H10 28 10
‘24 Det 22 88 9 0% 44 s
17 1AF 12 68 +3 15 )
‘48 1AP] 2) 230 26 18 27
4 {P.P } 23 10 36 . B TR ¥
‘80 Rect @ o an o RS)

LvV—117, Vol Con. Maz

* No reading. due 1o 3 resustor in senes with the grid

CROSLEY—MODEL 33.S

G-id
Type Tube “A” “B" “C" Screen Screen Cath. Nor'l Tent
Tube Position Vis. Vi Vi Vis. Current Vis. MA. MA.
14 1RF 2% 160 16 62 0s 20 24 31
24 2RF 2% 160 16 62 05 +20 24 31
27 Det s 1o 170 +140 01 04
27 1AF 2% 105 8.0° +110 3y 48
48 12AF)] 2% 240 450 330 30
48 PP {25 240 4350 Mo 3170
‘80 Rect 50 $$ 0 per nand

LV—1i9 Vol Con Max

* Pirst A.P resistance coupled

CROSLEY—MODELS -3, 41.S, 42-S, 82.5

Grid
“A" “B* “C* Screen Screen Cath. Norl Test
TuE: Pmmon Vis. Vis. Via. Vi Current Vis. MA. MA.
‘14 IRF 21 145 23 68 3 425 20 40
‘24 2RF 21 140 23 68 3 428 10 40
‘24 IRF 21 140 23y 68 3 42 18 49
27 Det 22 90 110 +110 2 1}
27 1AF 21 145 40 +110 36 45
45 {2AF] 22 40 40 18 0
4s PP .2 M0 W 28 i
‘80 Rect 4.5 o
Lv—n7 Vol Con Max
CROSLEY—MODEL 705
Gnd
Ivpe dube  “A7 "8 “C" Sceven Screen Cath, Norll - Teat

fubs Pownen Vi Ve Vin Vis. Current Vie. MA - MA
i TR1 St 195 18 90 08 13 03 L
4 DR o 143 1y 922 0y 14 08 13
27 bt 13 15§ 220 ) ¥ 00 01
Lo ALY SuU 180 00 190 220
gty L] 150 00 190 22V
s Rae S0 V30 perased
I\ it Nl ot Mo
CROSLEY SHOWBOX 706
Gend
Tape Tube “A” "B "C" Scecen dcrren Cath. Nor'l Tew
lubs Pevnon Vs, Viso Ve Vie Current Vis. MA. MA
206 IRF s 160 10 6% 0V
16 IRF [ 160 10 6% 100
16 IRF 1S 160 In 6% 10V
3 Dt 84 Woov 1] 2 1
N A1 (I} [T 48 LY
T IALY S (RS 00 240
RN S IRS Wy 180 2v
30 Rt i 380 oo
I\t Vil Cen M
DAY FAN-—PECK & I1ILL 5090
Grn
Type [ube A" "B" “C" Screen Screen Cath. Noe'l Tem
Tube Poution V. Vis. Vis Vi Current Vs MA. 5
‘26 tRF 14 108 ¢ $.0 11
‘26 2RF 1.4 108 5 s0 1t
26 3RF 14 108 ¢ LX Y
‘26 4RF 1.4 108 s a f0 1
17 Da 20 20 44
‘26 1AF 135 98 5% 11 68
TIACAF| 48 16y 29 16 19%
7MAPP 48 165 29 16 19«
‘80  Rect 42 10 prasede
Lv—110 LvVS—ns Vol Con Max

T T e I T

DAY FAN—66-68- 69-77
MODEL—PECK & HILL 5096

Grid
Type Tube *A™ “B* "C" Screen Screen Cath. Noe'l Tem
Tube Position Vis. Vis. Vi Vis. Current Vis. MA. MA.
‘26 IRP. 1} 150 9 45 8
‘26 2RP 13 150 9 45 ¢
‘26 3RP 1) 150 9 45 8
‘26 4RP 1Y 150 9 45 8
‘27 Det 22 30 —9 17
26 TAF 13 130 § 45 1
‘4 IAFI 225 238 7 279 320
4% {228 235 7 275 1.0
‘80 Rec! 49 40 prr ande
Lv—110 LVS.—-None Vel Con. Maz
® Remstor 1n series wath gnd nn "45 tuhes
EDISON LIGHT-O-MATIC
MODELS R-4. R-5 AND C.4
Ged
Ty, Tube *“A” "B" "L Screen Screen Cath. Nor'l Tem

Tube Postion  Vis. Vea. Vo, Vis. Current Viss. MA. MA,

17 IRF 24 114 6 +6 56 82
27 2RF 24 114 6 +6 56 100
2% 3RF 24 14 6 46 62 105
27 Det 215 18 20
27 1AF 24 112 65 +7 ¥1 50
45 f2AF | 235 290 46 275 M0
3 QPP 235 290 46 275 310
‘80 Rect 49 . .. {fg

L\V-—10s IVS tos Vol Con Max

ERLA MODEIS 30. 31. 32, AR.3

CABLE AND SKY ROVER—MODEL 224

Grd
Type Tube “A” "B "C" Screen Screen Cath. Noe'l  Tem
Tube Poston  Vis. Vis Vi, Ve Cuwrrent Vis. MA. MAL
=0 I1RF 212% 70 7% 83 2 1 10 44
14 TRT  22% 17 RIE-A 2 2 310 4%
24 IRF 228 7 175 85 2 3 30 49
27 Det 128 90 30 t12 os [ ]
7 I AF  212% 10§ +5¢ S0 65
45 \ F l 24 150 N0 %0
48 P 124 /0 ¢ W00 350
‘80 Rect A8 170 o vk

Lv—-1i0 LVS 9s-11° Vol Con Mas
EVER READY SERIES 30

Gnd

Fype Tube “A™ *B" “C" Screen Sceeen Cath. Noe'l Tes

Tube Poution  Vie. Vie Vo Vis Cuntent Vis. MA. MA,
i IRF 24 tHo 7 +7 s 10
7 IRF 24 1o 2 +7 s 10
27 3RF 4 110 7 -+7 s 10
27 Det 24 45 4 4.1
7 Al MR ins 6 -6 s s
L L B B 171 40 19 ns
Ttk oy 52 171 40 0 s
30  Reet 0 45 per savde
T -7 LVS—11%

EVER READY SERIES 40—MODEL 42.4344

Gnd
Type Tube “A™ “B" “C* Screen Screen Cath. Noe'l Tem
Tube Position Vis. Vis. Vis. Vi Current Vo MA, MA
27 IRF 218 9% 6 +-6 32 8l
27 IREP 218 94 6 +6 31 8
‘27 3RP 215 91 6 +6 317 8
‘27 Det 118 40 18 30
27 1TAF 21 89 5s +5s5 3 s
A5 1TAF L 238 24 49 3 3%
S e 238 245 49 32 38
‘80 Rect 49 SO p ivedr

v -117 LVS—11y

AL a8 K 0

vowoml Ala ded 01 8 a3

EVER READY SERIES 50—MODEL 52-53-54

Grid
“A" “B” “C" Screen Sareen Cath. Nor’l I‘r

T..E Po-non Vo Vo Vis.  Via Current Via ' MA. 5
‘24 IRP. 21 145 18 60 4 +1 1 16
‘24 2RF 21 144 26 60 4 $1 ] 1.5
‘24 JRP 21 144 26 & 4+ LS
27 Det 11 7 3 +5 as| M
27 Raim 2.1 130 1 +11 38 49
45 f2AF] 215 203 40 - e 2226
45 PP { 219 201 40 . w2 26
80 Rect 44 45 per soude
LV--109 LVS—10%
* Remstance Coupling
Resistance n scries with gnd
FADA—MODEL 15-M
Grid

Fype Tube *“A" “B" "C' Screen Saeen Cath. Noe'l Tem

Tobe Postion Vis. Vis. Vis. Vi Cwrent Vo, MA, MA.
24 IRF. 2.2 12 9 40 4 -1 2 R
S RF 21 Liv 40 —25 1.1 10
27 S RF 2 1o 40 —24 10
> int ) - 4 5
7 1AF 2 .5 S -4 6 in
4 (DALY 1§ i3 00 50
ERRNN 2 b L T | 135 I50 00 50
L1 Rivt * 46 to
AT LVS -High Vol Cin Max
FADA 25 (7 MA CHASSIS)
Grd
Tipe Tube A7 K" "€ Sireen Screen Cath. Noe'l Test
Tube Pomtion Vie Vi Vo Ve Carrent Vie MA, MA,
24 HRF 2 ten 17 s 4 +2 05 07
7 XRF 2 qan S0 s 14 21
: TRE Y s sn 16 1t 10
17 Det 3 s 10 07 08
7 1AF N 139 g0 +9 14 8
45 1\2AEg YT 218 400 150 300
a3 ey 218 400 150 0
‘80 Rect 8 37.0 praed-
tv 17 VS H: Vol Con Mar
FADA—MODEL 35 OR 35Z
Gnd
Type Tube “A" "B" “C" Screen Screen Cath. Nor't Test
Tube Pomtion Vis Vis. Vis. Ve Current Via. MA. MA.
kLl IR 21 161 17 79 § —46 1 46
T4 PRI 2 160 17 % § —48 i9 3
v Det 21 7T 90 +9 [} to
TOO1LAF 21 145 61 —.36 40 9%
i y2AF) 21 210 4 245 W
LB AR R B | 110 4 AU M
1 R 7 ki
IV e 1hgh Tap Vil 2 Mas
FADA 40
Gnd
Type Tube “A" *B” “C" Screcn dcreen Cath, Not'l Tem
Tube Postion Wis. Vis. Vis Vis. Curvent Vo MA. MA.
T4 IR 21 162 3) 69 0.3 —49 18 10
‘T4« RF 1 170 33 70 0.3 —45 20 2.4
24 IRF 1 16§ $0 97 0.4 —40 20 14
27 Det 83 7% 120 +12 0% oS
7 1AF 21 160 2.0 —36 s 49
4y PP 21228 460 . 250 270
4s PP T 227 460 27.0 2990
B0 Remt 43 L. 67.0 prrownde
PN e LVS -High Vol. Con. Max
st A1 vestence comphd

ase

mwm
TYONVN JOIAHIS OIdvd TvIDIJdO

SHFAIFOHAY OIGY¥ GMVANVIS 40 SONIQVIY INIHYND OGNV FOVITOA




R Y i )

FADA—MODELS 41, 42, 44, 46 and 47,

(KA CHASSIS)

Grid
Tipe Tube  “\" “B" - C" Screen Screen Cath. Noe'l Tem
Piba Pusiison Vi Vis. V. Vi, Carrent Vis, MA. MA,
24 IRE 22 L4 . 8u [} s 48
4 IR 23 I MR ] s 48
o R g N T L 26 46
17 Det 33 24 +2 4 5
S VAF 130 s 46 17
4 42 AERG 22 bR B 30 3%
4% QPP 4 22 2 0 0 s
S Reet i 40 pr aveds
27 Vol Com 22 no2s ~-10
LV .13 Vol Cun Max
Revotince i prrl cneune
FADA—MODELS 75.77
Grid
lic Tube A" “B" “C" Screen Screen Cath. Noe'l Ten
T8be Positivn Vis. Vis. Vis.  Vis Current Vis, MA. MA.
‘M LRP23 160 14 2 1.2 1y 6 19
‘4 IRFE 23 160 14 X .1 15 4 1.0
‘4 IRF 2 160 1.4 28 1 4y 411
Ry Det 22 RN X+ S +8.0 1 [R]
21 1AF 212 48 80 Al 16 49
1WOJIAF 66 40 290 248 28
Y PPL w6 49 290 248 23
‘Al Red 6.7 8 5 o 63
LV=—=117 LVS ~High. Vol. Con. Max.
PFREED—MODEL 5%
EARL—MODEL 22
Gnd
Type Tube ~A" “B" “C" Screen Screen Cath, Nor'l Temt
Tube Position  Vta. Vis. Vs Vis. Current Vis, MA. MA,
28 't F (] S2 L2 42 87
W IRE &2 s¢ — 4’7
& 3RF 14 ]2 89U  om 5 ) A7
27 et v [ S = hR 1
AL T 4R L I Y
M \2AF) 4% 1w 270 . - 3.2 180
N PP { 4n v 300 L oo 138 1Rn
A Reat 4 B oo .

IV.-11- Vol Con Max
FREED—MODEL 78.79 DC
EARL—MODEL 31-32 DC

9 Gnid
Type Tube A" C” Sreen Screen Cath. Nor'l  Tewt
Tube Position  Vis. Vie. Ve Viw Corrent Vis, MA MA.
OIA IR 14 2 15 42 T4
‘MA YRF 44 70 Ug 2073
CXA SRE s 7y 3 [
MA Dot 1A Gy 3a 0o
MA VY AF a4 A an LTI Y
TAVCAF) 45 7130 A 130
TIAWPP 4 4 n oo 1Y A0
TIAS2AF] 46 XS 130 15 56
“l\ipp § 45 &N 170 4 RO
IV 105—DC
FREED—MODEL 78.79
EARL--MODEL 31.32
Gnid
Type Tube “A' “B" “C" Screen Screen Cath. Not'l Tem
Tube Position Vts. Vis. Vis.  Vis Current Vis. MA. MA,
) IRF i35 89 53 +58 3§ 7.2
27 2RF 23 R4 50 +¢ A2 70
‘27 3RP 235 %4 50 £t v 700
27 Det 22 2 10 112
LT LAF 228 8% % FSS 35 48
4% J12AF] 20 190 3c0 20 280,
45 (PP 2} 190 350 50 280
80 Rect. 47 340
LVl 140, High Tup. Vol. Con Ma

-l:--rvﬁ;’ﬁ».ﬂ.n;lnzuiir-nv-lﬁni‘lﬂ-L]'l'-' bl & J L2

FREED—MODEL 95
EARL—MODEL 41

Grid
Type Tube ~A" “B" “C' Screen Screen Cath. Nor'l Test
Tube Postion Vi V. Vis  Vis. Current Vis. MA, MA,
27 URF i N0 50 +50 35 7§
27 RE 2t 50 S0 +s5.0 s 1S
T OTRE e s w1y +50 35 7§
27 4R NPSTREE "I A ) Ls0 35 7%
X7 Da S 8% 20 10 1.0
27 TAF 228 Ay S 5o 27 40
HSONTAER] 23 v Ty 60 3120
LN L L T [ ] 60 W0
My Reut 47 350
LA ] Hweh Tap Val Con Max
GENERAI. ELECTRIC—MODEL H:31
Grid
Type Tube A" "R “C" Screen Screen Catht Noe'l Test
Tube Pounon “Vie Vs Ve Vis Current Vis. MA. MA.
4 R N LR TOREER A 1)) 5 34 32
17 O T an 2 L8]
849 Ve 22 a9 g A1 021
14 1k 2h 2 Xl IR 34 4.0
24 ¥ 33 40 4 TR 1L 1.6
S YDet 22 mon 12 0.2s
v 1AFL 22 00 *1Y b3
48 )PPy T NLURS L 2
fo Mas

*Resstanve 1 Gnd Circunt

GENERAL MOTORS RADIO CORP.MODEL"A™

Grid
Ty, Tube A" “B" “C" Screen Screen Cath. Noe'l Tem
Tube Positon Vs Vis. Via  Vis. Currest Vo MA. MA,
24 LRF 11 140 30 64 0.3 +3 1.0 40
‘24 2RF 12 140 3.0 64 03 43 20 40
74 3RF 22 140 3.0 64 03 +3 10 40
2T Det 22 100 is0 +1s 0.2 0s
27O LAF 1) 148 20 +8 40 60
45 §2AF) 23 238 200° 300 350
It {1' P 135 2000 300 350
$0  Rect 43 . 55.0 pet anede
L\ s LVS—120 Vol. Con. Masx.
* Resistance in gnd circuit. .
GRAYBAR—MODEL 311
Grid
Type Tube “A™ “B" “C" Screen Screen Cath. Not'l Test
Tube Positon Vs Vis. Vis. Vi Current Vis. MA. MA.
26 IRE, e 127 3 55 14
‘26 2RF. 145 126 8 s 15
‘26 3RF 145 126 85§ s 19
‘27 Det 21 26 1S 1S
‘26 TAF 14 121 L] 45 11
TIA 1AL 47 135 29 179 2
‘80 Rect 47 .
Lv—117 Vol Con Max
GRAYBAR—MODEL 500
Grid
Type Tube “A" “B" "C" Screen Screen Cath. Nor'l Test
Tube Position Vis. Voo, Vis.  Vis. Cureent Vis. MA. MA.
‘2 IRP 218 15T 12 40 241 ! 2
24 2RF 215 455 12 40 i+l 1 2
‘24 Det 215 155 45 89 4 +8 s s
‘45 AP 225 220 s° e o %g 1
‘80  Rect 46 28
LV—114 High Tap Vol Can Max

*NOTE—This 1 not the true bias voltage, but the reading ob

tained at the socket due to senes resistance

GREBE SUPER SYNCHROPHASE SK4

Grid
Type Tube “A™ “B" “C"* Screen Screen Cath. Nor'l ‘Tem
Tube Position Vs, Vis. Vis.  Vis. Current Vis. MA. MA.
‘24 JRP 24 5% bR 1 s 18 N
24 IRP 24 150 18 N 2% 30
24 WRP 24 1950 1o s 28 )S
27 Det 24 IR0 S 14
45 N1 AF] 24 25 e 1 4
WEOQPP 424 8 e LY B
B0 Rect 49 SO per snede

LV—116

* No bias reading ar socker due (o reastance n-series sath g
Bias can be read with voltmeter Icad connceted between blamen
and chasie

GULBRANSEN MODEL ¢

Grud
Type Tube “A° "B “C Surcen Mreen Cath. Nor'l Tent
Tubt Pasition Ves Vie Vs Vie Current Vis, MA. MA.
26 PR [ s 3 3 7.0
26 RE 13U oy 40 80
W CRE 4 12y 5 8
6 4RE 12y g g 45 85
14 Det 838 LA 175 02 01
W6 1Al LIV 25 3s
49 VAL 225 220 40 30.0 340
Woarr oy 21 a0 300 4.0
B0 Rear 4¢ 400 po awdr
I\ 114 Vol Con Max
KELLOGG—MODEL $23
i Gnd
Tyve Tube “A" "B" “C" Screen Screen Cath. Nor'l Test
Tube Postion  Vis. Vis. Vis.  Vis. Curvent Vis. . MA,
MR F 16 60 4 40 LS | 15 30
RE e s I s 13 14 30
) TR ] Y 1% LI A A 2 s 30
7 I 34 [RA A ER) 13 12 b4
slt) TAF 2 13 80 48 44 57
ALy s 10 ax 3 8
wre oy 230 4f LR} 38
RO R 48 53
PV -y Vol Con Max
KELLOGG—MODEI S 524, 525
) Grid
Type Tube “A" “B" “C" Screen Screen Cath. Noe'l Tem
Tube Postion Vis. Vis. Vis.  Vis. Current Vis. MA, MA.
24 IRF. 24 158 1 47 7T+ 16 s
‘24 2RF 2.4 15§ 2 47 7 42 16 15
‘24 IRP 24 [RA} .2 45 6 42 e 32
‘27 Det 14 180 170~ +17 16 2.0
27 1AF 24 178 110 +11 57 10
SOAZNE LTS 450 940 o o X 27
Sooqre 17 450 940 @ 24 27
‘81 Rect 74 63
‘Bl Rect 74 L N 65
LV--118 Vol. Con. Max.
KELLOGG—MODELS 528 (25 CYCLES)
Grid
Type Tube “A" “B" “C" Screen Screen Cath. Not'l Test
Tube Position  Vts. Vre. Vie.  Vis. Current Vis. MA. MA.
24 IRF 24 153 4 2 +2 16 3¢
‘24 2IRF 24 15¢ 1 4 7 +2 1é 39,
‘24 VRF 24 15§ 2 4t 6 +2 16 32
27 Det 24 180 170 117 16 20
TOLAF 24 178 o b1l 57 70
TO J2AFL 7Y 450 940 40 270
5N PP 7% 450 940 40 270
‘81 Rect 74 65
8t Rect 74 65
Lv—118 Val Con Max

KENNEDY—MODEL 20

Ged
AT BT “CY Scicen Sceeen Cath. Noe'l Tem

Tepe Tube
Tube Pusition Vis. Vis Vi, Vis. Currear Vis. MA. MA.
‘24 TRF 23 170 13 o0 3] 3 8 15
24 XREF N 170 60 4 2 14 19
4 ZRF IV 70 (5] LI § 950 059
27T e 3 o n 10 11
T VAF v Fo1es o 10 72 10
WOz AR) 2 40 45 34 13
(AT £ RO | 240 45 - 34 i ]
R0 Recr 48 54 pet oo
1v-.-ns
KOLSTER—MODELS K-20, K-22
Grid
Ty Tube “A” “B" “C* Screcn Scrcen Cath, Noe't  “lemt
Tube Position Vis. Vis. Vs Vi Current Vis, MA. MA,
26 IRF. 1.4 9 o 43 6.1
‘26 2RP. 14 8 6 @2 18
‘26 JRF 14 9 o 44 60
‘27 Det 21 45 . -9 12 18
‘6 LAF 13 20 58 41 6.2
n 1AP 48 185 43 183 228
‘80 Rect 49 . 42 g1 asde
LV--117 LVS-120 Vol. Con. Max

KOLSTER—MODELS K-21 and K23

Grid
Ty Tube "\ “B" “C* Screen Screen Cath. Noe'l Test
Tube Position Vis. Vis. Vs, Vi, Current Vis. MA. 5
6 IR 14 90 2% . 42 6.1
6 MRE g RO T4 62
26 SR 13 R4 26 43 6.1
RIEEL S ] w2 . 42 61
T by 30 i —6 1.0 1.2
26 1AF g S SR 45 60
m AL ax 18s o 2 26
‘80 Rect i~ 48 ot shedr
LV—1}17 IVR 1w Vol. Con. Max
KOLSTER—MODEL K-43
F, * 3 Gu
Type Tube "A® “B" “C" Screen Screen Cath. Noe'l Tesm
Tube Position Vs Vis. Vs Vis. Current Vs, MA, MA.
4 IRE 22 108 1.7 42 3 42 ] B
24 RF 2 s 1 a2 3 42 ad  f)
‘MG RE O 0 11 4 RIE o] g
27 Det 33 3 . Ly ..
AL Y 108 e e 48 25 3
48 ARG 228 138 13 . 50 17 10
Wore oy 225 138 33 . 17 20
B0 Rect 47 {:.'

Vol. Con, Max

KOLSTER—MODEL K44

Grid
Iype Tube “A™ “B" “C" Screen Screen Cath. Noe'l Temt
Tube Position Vs, Vis. Vis. Vi, Current Vs, MA. MA
4 IRF 22 118 15 48 2 42 Ly 1
‘4 2RF 22 133 1S 48 2 +2 Ly 2s
‘24 AKF 22 138 15 48 2 +2 1y 29
27 g 22 s +11 s 3
) TAF 3% 120 +9.% 3% 49
45 4XAF) 249 260 47 e T R Y |
QPP ) 249 260 47 a o« - 30 88
81 Ree. 12 ... e {;8
LV—11s LVS—110-120 Vol. Coa. Maz.
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KOLSTER—MODEL 45

MAJESTIC- MODEL 90-91.92

Ged Gnid
Type Tube “A" “B” “C" Screen Screen Csth. Nor'l ‘Tex  Type Tube “A" “B" “C"' Screen Screen Cath. Nor'l Text
Tube Position Vis. Vis. Vu. Vo Current V. MA, MA. Tube Position Vis. Vo Vis. Ve Current Vio. . MA. MA.
24 1RFE .19 110 11 3 3 410 8 16 27 (RFE 23 150 14 .. .. 19 34 6
24 2RF 20 110 1.1 36 4 +10 6 13 27 2RE 23 150 13 ... .. 17 3% 6
2 ARE 21 NN 36 2 410 6 12 g3 3RE 23 150 B .. . IF 36 6
77 De. 21 100 9.0 +90 8 29 27 4RP 23 18 12 12 66 8
27 1AF 22 100 2% +75 26 s W Da.” 23 290 2: - 28 “a ‘;
45 fLAPRY 24 288 0 .. .. ..
27 J2AFQ 22 100 7S +80 25 44 .
37 PP {21 100 7§ 180 25 44 4% IPP {24 288 SO .. .. .. :; 0
. . ‘80  Rect. 48 L
S0 [YAF 1 378 4 0 560 62.0
50 PP 4 71 37% 640 $6.0 62.0 LV—114. Vol. Con. Max
‘a1 Kect. 70 8350 NOTE—Volume control controls bias on first three R.F. tubes
31 Rect. 70 850
ILAUTER A—DAY FAN 5096 MAJESTIC 90A
Grid Grid
Ty, Tube “A" “B"” “C’ Scrcen Screen Cath. Nor'l Tem Ty Tube “A" “B" “C" Screen Screen Cath. Noe'l Test
Tube Position  Vea. Ve Vis. Ve Current Vs MA. MA. 1b poiion Vis Vi, Vi, Vs Current Vis. MA. MA.
26 1K1 1y o150 9 45 8 GRE 23 137 7 75 83 92
26 2RI 13 150 R 99 2RE 23 137 7 7% 51 97
76 3RT 1Y 190 © 43 B 39 ARF 23 s 7 75 64 103
‘26 4RE 13150 9 45 8 7 uRE 23 13 90 90 50 64
27 Det 22 30 =9 BT 17T . De 23 280 310 30 07 08
6 1AF 13 130 X X .
48 JIAF] 24 255 480 33370
i IAFl 12 ns7 3 320 o gpp oy 14 255 40 34 360
48 {22 28 7 278 320
0 i B0 Rt 30 63 por annds
W [on 08 " 1V—1l6 Vol Con Max-—dul 550 KC
LV 11 Vul Gon Maa
Remstas 11 series with grid MAJESTIC I
1.YRIC—D-11. D-19, D29, D-39, D69 ]
o God Tyne Tube AT “B* “C" Screen Screen Cath. Nor'l Test
Type lube “A" “B" "€ Screen Saeen Cath. Nor'l  Test  pup, poytion Vis. Ve Vis  Vis. Current Vis. MA. MA,
Tubr Pusiion Vis. Vie Vs, Vis, Cureent Vie. MA. MA, 27 1RE 23 i3e 18 7% 83 90
L4 TR 2.0 14 64 8 t12 29 3% 99 RF 13 138 1% 79 58 98
4 RE2Y 14 64 8 1 (2: r‘,: 27 3RF 23 136 71§ 7% 6% 109
S0 [ 838 % 8 0 1 ¢80 G 1 4RE 213 134 87 87 10 63
MTOTAF 1 e M teo 36 $6 9 De 23 240 280 B0 10 1.2
® fearg 4 AW db 3w 45 1TAF] 23 260 8 330 378
o Jre § a8 ¢ 45 PP 23 260 48§ 280 3t$
0 Coen G e N Kect 438 : 630 pr ased:
UL fve e Wl @ K LV- 118 LVS-115 Vol Con Max —dial 150 KC
Rewatam e 1 G £ un
MA]JESTIC 93
LYRIC—MODEL 90 J o
L S poe Fube tAT “BY UC” Ser on Screen Cath. Nor'l Test
Type Tube “A“ “B” “C" Screen Screen Cath. Nor'l Tes il ool Vis Vis. Vis. Vs Current Vis. MA. MA.
Tube Postion  Vis. Vis. Vis.  Vie Curreni Vis. MA, MA. . VRF 3 145 10 +10 vy 5.9
2 IRE a3 Toan 1 oy RF OV s ¢ +10 40 7§
27 IRI v o000 Y ooy 1t aREO2voas a0 +10 38 T
ToRETUo e . 27 Det 13 40 e +23 07 09
1 4RF 1V o PN a1 TAF 24 0-% 9 +9 s0 6%
7 et LR IS 18 7 .
45 1A}y 2 NP EY 320 170
2T WVAFL T e A r TOOAL PPy t4 60 48 320 1370
27 PPy 2% Fer L3 L e L}
30 s R0 Reua s 610 por avede
6 JTARL 2e 228 W
as :pp : 24 22¢ 4 . s 1V- 118 Vol Con N .x
80 Reur 49 as -
[A2RIT Val Con Max MAJESTIC—MODEL 180
o
“AT B “C' Screen Screen Cath. Nor'l Tes
LYRIC, MODEL 94, 96, 175 oy W G O U E S AL
Ty| “A” “B” “C' Screen Screen Cath. Noe'l Tew 7 (RF 215 143 8F s ; s :: 5
ut:Poomon Vits. Vio. Vo  Vis. Current Voo MA, MA, _E‘I !RE 23 143 :: t} ' L
4 1RFE 24 150 40 92 06 45 3 60 7 ‘RF 2 14
‘24 2RF 24 150 40 92 06 50 3 60 7 D 18 8 v
24 3JRF 24 150 40 9N 06 45 60 37 1 AF 2t 118 =% 45 10
27 Det 2.4 s 1.0 7.0 7 10 «n (1AF) 7 165 64 49 60
31 TAF 24 18 20 100 44 55 e gp) % N o 64 9 e
4¢ 12 AF) 24 20 500 228 270 g oo N 80
48 qre } 2.4 240 $00 25 270 w0 Rt 1 80
‘80 Rect. 47 A8 2o aende [ Kt Ao Can Mo
LV-~11§ LVS—95.11§ Vol Con. Max

i W N B et A ey ; T

— .
T il Ioehiee craem e i asi _ames3 e

MAJESTIC MODEL 90, 91, 92 and 181 comb.

Grid
Screen Scrumn Cath. Noe'l Tem

Ty r‘h "A" uBll nc('

Tube Position  Vis. Vie. Vis.  Vis, Current Vo MA. MA.
27 1REPE 22 130 7§ +7% 50 8.7
‘27 1RE 12 130 7% +7.5 6.0 103
27 MRFE 212 130 7% +79 14 99
27 4RF. 22 130 82 +8.2 46 6.0
‘27 Det. 2.3 280 260 +260 1.0 1.2
‘4% J1AF) 237 2% 470 30.0 340
48 PP {237 2% 470 325 360
‘80 Rect 48 . 63 prr asede

LV—116 Vo! Con Max

Bqualizcr remstor at 550 KC approx. 600 ohms

NORDEN HAUCK
ADMIRALTY SUPER—10-30-AC  Gria

T Tube “A"™ “B” “C’ Sireen Screen Cath. Noe'l Tem
Tube Position * Vts. Va. Vis. Vi Cwrent Vis. MA. MA.
24 1 Det 22 123 ov1ts s 03 0 10 1.6
24 11F 22 129 013 % 0.1 0 1.0 1.6
27 O 22 §§ 1100 s 30 41
24 21F 22 178 n1s s 03 0 1.0 1.6
4 e 22 128 015 5% 03 0 10 16
24 41F 22 128 ni1s s nr n [KH 1.6
14 2De 22 1o | 40 8¢ 012 10 10 1.7
27 1AF 212 3 7130 1 20 10
0 j2AF 72 42% 76 00 S0 399
S0 PP 72 425 7600 $S0 S9°S
8t Rect 72 620
R Rect 71 a2 0
IV 1s Vol Con Max
OZARKA 91 AC God
Ty Tube A" “B” “C" Screen Screen Cath. Nor'l Test
Tube Position Vi, V. Vis. Vi, Current Vie MA. MA,
‘4 tRF 1 16% 93 tae ] 2 2 .78
‘24 PRFE 21 16% 95 44 s ) 2 2.7%
24 ARF 21 16% Vs 44 B 3 ? 2.7%
24 Det 1 42 -46 748 07 I 2
7 1AF 143 -1 10 4% 10
‘4§ YAFRL 22 243 a6 32 80
4 PP 22 240 46 12 80
‘80 Rect. 48 . 42 gt oavede
Lv—in Vol Con Max
PEERLESS COURIER WITH KYLECTRON
Grid
Ty Tube “A’ *B" "“C' Screen Screen Cath. Nor'l Test
Tubs Position  Vis. V. Vis.  Vis. Current Vis MA. 5
‘24 IRFE S 190 2.2 88 6 12 1Y 9.4
‘24 2RF. 2% 190 2.2 90 6 +2 3y 5
24 VRE 2§ 188 2.2 9% L 42 5.0 8%
‘27 Det 2.¢ 13 75 90 +8 A o)
‘27 1AF 26 85 2 +3 435 356
‘45 {2AF] 26 8¢ 33° 29 30
45 {PP. 26 280 13 2% 0
‘80 Rect 50 . SO pet sonde
99 Spbr felirzrt 3.3 Revned 38
Lv—120 LVS—Low Vol. Con Max
NOTE—~Voltage actoss spulu——)lo VvV (DC)
® Resistor in :eties with guid
PHILCO 20, 20A
Fipe Tube “A" “B" “C" Screen Screen Cath. Nor'l Test

[ube Pomtion  Vis. Vis. Viu Vs, Current Vis. MA. MA
4 itRF 22 S84 1as 82 10 0

X 2RF 22 130 28 Al 10 0

14 Det 33 0 1 N R n
71T AFR 0 s ? 30
TIAJXAFL 48 190 4) 180
71-\{PP L4k v 180

‘80 Rect 48 T4 pidete

[ASENEX] Vol o Max

PHILCO 30
Grid
;.c “A? “B C Scresm Scress Cath. Nor'l Tam
T Po-non Vo Vo Vs Ve Current V. MA. MA.
IRF 2 1350 60 1.9
)" 1RF 2 150 58 Ly
12 TRF 2 150 58 1.5
0 Det
Rect 2
0 Det
Amp. 2 135 5 o
30 1LAF 2 9 2
31 {1 A F.} 2 150 24 8
N PP 2 150 24 L]
*Volume control off 4 vnits >
Volume control on less than 1 volt
PHILCO 40, 41
Grid
Type Tube “A' “B” “C” Screen Screen Cath. Nor'| Test
Tube Position Vis. Via Vs Vis. Current V. MA. MA.
24 1RF 2 100 04 75 .4 27 34
24 2RFE 21 100 04 7% 4 27 33
24 Det 21 45 18 1% 0 : =
‘27 1APF 24 87 0.2 27 33
"IlA{ZAF ] 8 13 1% 19
‘TIA |PP. s 8 1 13 19
Tv- 1s Vol Con Max.
PHILCO—MODEL 65
Grid
Ty Tube A" “B” “C" Screen Screen Cath. th. Nee’! Tem
Tube Pusition  Vis. Vis. Vis.  Via. Current Vi, MA. MA.
‘24 IRF 2 120 e 34 14 16 2%
:2‘ 2RF 21t 120 1.4 S5+ 14 20 238
27 Det 21 % 24 +24 13 -1s
4% f1AF) 22 a5 37 30 34
4s PP } 12 us W7 0 34
‘80 Rect 44 47
IV 1s Vol Con Max
PHILCO 76
Grid
“A" “B” “C’ Screen Scresn Cath. Nor'l Test
Po-non Vis. Vi Visa Vi Current Vo MA. MA,
‘24 tRF 23 l4s 30 9 04 13 15 42
‘24 2RF 23 14 30 90 04 13 35 42
24 Det 23 36 1.4 3 00 12 00 02
7 1AFR 23 140 10 10 3.0 40
43 {ZAF} 23 230 460 - 300 N9
45 (PP 23 130 460 300 39
‘80 Rect 4 S0.0 per 200de -
LV—11% Vol. Coa. Max.
PHILCO 77, 77A
WA uprr i :
E A" “B” “C’ Screen Screen Cath. Nor'l Test
Tul Po-non Vis. V. Vo Vi Cusvent Vis. MA. MA.
IRF 23 143 3 13 3y
'24 SRE 23 145 3 90 13 3.
‘24  Det 3 36 14 30 12
‘77 1AF 23 140 1 10 3.0
Kl {1 A F.} 2L 0 46 30
‘4% PP 2 230 46 30
‘20 Rect 4 5 oo 50 prr plots
Lv—i1s Vol Con Max

SYIAIIOTY OIAVY QUVANYLIS 40 SONIAVEY INIY¥AD OGNV FOVIT0A

TVOANVN 3D[AdES OIAVY TVIOILdO

L

T T ]

e

T ETTIE LS

d9.



e emmr e e
R S Lo St g S i S O N S-S s S L % S Sy o

PHILCO—MODEL 87 RADIOLA—MODEL 44 R. C. A—MODELS 47, 67 Geid SILVER 63
. r‘, Tube nAII IIBII ncv S een s: L G‘d
Type Tube , “A" “B" “C’ Screen Screen Cath. Noc'l Test WITH INCREASED SCREEN BIAS VOLTAGE [ podition Vi Vu. Vis  ven Curnnto\"tl: 7»17' I\TA:' Type Tube “A" "B" “C" Screen Screen Cath. Nor’|l Test
Tub. Position Vis. Vo Vis Vs Current Vi MA. MA. . 27IRES 24 a1 15 43 94  TubePosiion Vis. Vi Vis. Vis Current Vs MA. MA
3 tRF 13 kL) 8 i 2 14 2 " , o : et. 2.3 0 8 . . = j ‘24 P N
6 MRE 11 78 58 % o P pr_'f'?' "8 ‘{,’; I g cs""" S b 27 1IF 24 135 6 Tle 6'8 2'& 34 “%.:. e 30 ;} g': STy
20 ARF 3 78 1% 34 69 . uon s Vo Current Vis. MA. MA. 97 [F 24 140 8 —17 60 6. 24 ARFE 25 164 20 1 2 10 30 3
24 1RP. 215 155 12 40 2 +1 1 2 27 Ose. 23 68 136 o . ) 0 7 07 20 30 38
’ i Det 3 28 24 IRF 215 155 12 40 1 +1 1 2 27 2Det. 23 230 27 e : 7'3 24 Det._ 25 76 1.0 69 02 70 0.1 0S5
. 3 6 A+ [ 75 45 32 62 ‘24 De. 215 155 45 59 4 18 s %8 :3(; y::;.. ;3 65 2 : S 27 tAF 24 196 10 . 140 78 92
: 45 JIAPL .25 205 35S 1 0 . d 420 76 ) 43 Fp o2
Wolep T 22s a0s a5y 15 30 T I R 81 Rect. 70 .. .. g W R R 20 a0
: ‘80 Rect. 4.6 28 81 Rect. 1.0 o VIR be s aen i
. . 46 : I - 83 . .
- 80 Rect 44 4 A s LV—116. Vol. Con. Max RO Reew 43 BOE
LV 11§ Val Cnn Max LV—114 High Tap Vol. Con. Max vV -n7 Val Con. Max
'l g *NOTE—This is not the true bias voltage, but the reading ob- R. C. A—VICTOR THEREMIN g
? ) PHILCO 95 tained at the socket due to series resistance Pfh& ; “A” “B" ;‘]C" Screen Screen Cath.  Nor'l SILVER MARSHALL—MODEL 30 c
o Ged ostion Va. Ve ts. Vo Current Vis. MA. )
e  Type Tube “A" “B" “C" Screen Screen Cath. Norl Test RADIOLA-—-MODEL 46 L2119 60 1S 0 71 Type Tube “A" "B" “C" Screen Screen Cath. Noe'l Tom =
s B o e Vo Ve v Comene Vo MA. MA. G 1024 195 1. 115 102 01 0 0 Tibe Position Vis. Vis. Vis. Wee, Comvent Ver Ma. M. Q
| e LRT 215 15% 00 95 08 53 40 51  Type Tube “A" “B" “C" Screen Screen Cath, Noc'l Test > 27 199 60. 110 .. 0 5. 24 LRE. 225 142 1 t60 b1 24 ma =
o 4 IRF 215 158 00 9% 08 53 40 11 Tube Position Vis. Ves. Vi, Vs, Current Vis. MA. MA. 4 27 195—lted0 0 . 0 Vteds 23 2RI 138 140 — %0 il 80 ap
| w ¢ 3xP 215 155 00 95 08 %3 40§14 IRE 2% 160 14 37 FIs U 175 (0020 0 Wws o o0 bW 3 RE 33 e i Te e 5 5 >
- 7 De 118 0 OF 87 00 o0 24 2RF 22 150 13 3v FLS 11 2 6* LA 46 95 Hul . Y] . b4l
T mtep 215 27 09 %5 00 01 2% De 22 150 46 56 +62 2 22 7' TLA 46 Wul Buw 2 e, 4B # =00 [0 1B 8 & é
o T OLAR 2 gr 02 $s 28 L1 45 AF. 14 11 6 27 30 Rex*'80 46 S T o G Pl 208 69 G
. F. £ A . .otle r - N 3 k!
? g m \2/‘)?.( 22 2150 410 280 30.0 80 Rect 47 475 ‘Lhc range uf vanation of the 1eadings taken on Radiotrons :: ;f);l ‘l g; %8: ::g a8 3
a5 PP {22 250 410 80 300 V- 117 Val Con Max 0s. 4.5, 6 and 7 16 caused by a change 10 the resonance point . s 23
:f 80 Ret 45 . = . 43.0 per ameds :-f :hc ~volume control Iglop hu:lw“'f l;’\ny object (such as the 80 Rect 47 40
? LV—115. Vol. Con. Max. neasuring instrument cable, body of the vperator, etc ) coming LV—114 V.
: c RADIOLA—MODEL 46 i prosimity Lo thi crcut il e the vavaions noted 260W  NOTE Thee 4re et iomsbe saies <
1 g PHILCO 96, 296, 96A, 296A WITH INCREASED SCREEN BIAS VOLTAGE -3
'; D P CEp Grid Grid SILVER 30 (Serial number above 12907) SILVERTONE MODEL 51—58 comb.
5 ¥y Tube “O “‘/B “‘/C SavcenSa'c-l Cath. Noe'l Tesmt Type Tube *A" *'B"” “C™" Screen Screen Cath. Noe'l Test : 5 E
Position Vis. Voo Vts. Vea. Current V. MA. MA.  Tube Position Vis, Vis. Vis. Vis. Current V. MA, MA.  Typ. Tube <A™ “B" “C" Screen Screen Cath. Nor'l ?nd Type Tube *“A” “B" “C" Screen Screen Cath. Nor'l ?ﬂd
£ Qe o by 2 & $ 11 4 36 24 IRE 21 L L6 w 2 41 LS 25 TubePosiion Vis. Ve Vis  Ves Current Via MA. Ma  TubePosiion Vis. Vis Vis  Vis Current Vis MA Ma. o
2 P2 s s Foo21 145 16 54 : . : : 6 )
HWOIRE M OO ON b B Lok 3R H SR 2R Mono oo W EG 6 M o0 g L T B S~
. ' : a p : . 4 23 31 . 3 = . 44 B8O
X De?',:\.mp ol @ e w800 45 AR 21 190 %8 B s 24 IRF 22 140 12 58 06 12 32 4o 26 3RE LS 108 .50 88 2
27 VAR 215 85 20f .. 55 15 40 V109 Vol Con. Max “ ‘24 Det 22 55 54 40 01 100 02 04 27 Dt 20 45 .0 30 31
. - - Con. Max 27 TAR 23 176 00 0 65 86 26 IAF 15 110 7 . ]
45 J2A8) 22 250 41 B 3 ) o : 120 65 86 e LS
a5 PP } 22 150 41 8 It *Resistor in series with grid. 45 §2AF] 2.3 205 400 TIA§2AF] 45 175 18 ) o
: Bt 180 320 JIALA . 150 170 vy
40  Rect. 4.5 I, 43 per annde 45 PP {23 205 400 280 320 VALPP Jas 75 a8 15.0 17.0
Vo115, Vol Con. Max. AD 80 Rect. 43 . 410w ue 80 Rect 45 woprad A
tVulume contiol off. = IOLA—MODEL 64 =0 Vol. Con. Max. 1v—tg b (B, L g
Grid
¥ize PT'fb.' "O" :,B" '\‘/C" Sc{,ten Screen Cath. Nor'l  Test %
RADIOLA—MODEL 33 Tube osition ts. Vis. Vs th. Current Vis. MA, MA, SILVER 43
17 Coupler 24 124 23 15 A8 118 Grd SILVERTONE $53—54—60 gs
Grid 124 2% L1538 712 -
e - ) o Type Tube ©“A" “B" “C" Screeq Screen Cath. Nor'l T Grid
! Tube A" “C" Screen Scrcen Cath. Noc'l Test T aDet 2475 9 +15 122 e ee Screen - Nor'l Test  Type Tube “A" “B* “C* Screem Scr. . (=)
Tube Pomtien Vie. Vv Vo Vis Current Vs MA. MA. 27 Ow 24 140 78 —® G O] JupePosuon 2‘:"- \l":i Vll* Vis. Current Vis. MA. MA. 0P p 00 0 Vi Vi Ve cm:':..c;?: LEE e
e IRE 14 127 B 5.5 14 201F 14 10 7S 17 61 1 . i S 64 08 LT 45 55 99 G pE 05 : "
th JRE 145 136 RS $ s M 2F 24 0 24 2RP 24 145 20 64 08 20 36 51 oy IR s 7 138 el
W OARE 145 126 85 s s oo —15 82 72 34 IRE 24 148 20 6 07 20 33 S0 a7 iRp 1 17 11 ese O
17 2De 24 170 24 —14 9 ‘24 De. 25 68 60 72 02 50 Ol 27 4 o 20 @ o
o De 21 26 1513 2; Vol Con 25 .70 2 . 8 27 AR 25 184 10 130 7.0 g'; %Yr :)R i A A w8 O @
26 TAE ta 12t 8 45 115 0 AF 7 356 6% 53 6§ . PR ’ ’ . : : : . et 2 40 0 0 20 21
Jea AL 47 1M 29 175 22 Sl Re 71 0 s f2A P} 24 223 440 280 330 27 1AFE 2 100 6 +6 30 4S =
: . B Bt 21 . e 45 IPP. { 2.4 223 440 80 330 45 (2AF} 21 180 10 . 220 250 [
et LV 17 LVS 120 Vil Cnan Max ‘80 Rea 44 o NOpra P IPE 21180 30 Pam w0 WO (Y
LV-—117 Vol Con Max N Statron tuned in =00 Vol. Con Max % I 3“‘1 18 o V‘r‘\‘l Co M‘ : : B0 F_‘Ij
- n. ax
- RADIOLA—MODEL 66 Grid
RADIOLA—MODEL 44 Type Tube A " 1C" Sceen Sreen Cath N b SILVER—é60, 95 . SILVERTONE 56 E,
Grid  TubePosition Vi Vis. Via Vi Cument Vie MA. MA. Ty Tupe wA™ #B" “C® Screen Screen Csth, Norl oo . Gid 2
Type Tube “A" “B" “C" ScreanScreen Cath. Norl Tew 27 RF 23 70 15 —21 4 85 TubePosition Ves. Vi Vis.  Vis. Carreat Vis. MA. Ma,  17pe fube “A" UB" «C" Screen Screen Cath. Noe'l Tex
Tube Posttion Vs, Vis. Vis.  Vis. Current Vis. MA. MA. 27 Der. 23 65 —7 14 4 25 24 IRFE 23 140 12 60 5 A ac © Tube Position Vts. Vis. Vis.  Vis. Cuwrent Vis. MA. MA.
24 IRE 24 162 14 38 TR EL ;z “% fi ;g : D ;z R SN S O A S A 27 De 21 6860 L .. 4e 03 10
. 8 2 s s 11 2 P — . R 1 . inp - : - . 21 150 26 70 4 i
£ f‘:((l‘ 1 i 130 r-e V0 e I3 e Y RG 24 3RF I35 12 60 6 42 25 34 24 2RF. 21 150 26 70 9 i: 0 U
- 27 2Det. 225 210 27 —15 1 2 24 Det. 23 60 38 40 0 +6 01 02 27 1AF 21 135 90 .. . 49 $0 71§
PEDYEPE » T A an o Ee T a0 7 1LAF 23 180 1° .. FU 56 70 4% 2AFI 21 190 350 . 250 290
x Rea 48 B0 Rect. 46 e e e e e i S )2AF) 2} 210 400 19 4PP 321 190 35.0 25.0 290
wn M 50 4§ PP 313 20 400 19,0030 ‘80  Rect 45
RO Vil Con May LV—114 High Tep. Vol Con. Max. w0 Re  an &0 80 Bon B0 G VR thill
*NOTE—This is not the true bias voltage, but the reading ob LV“‘I!'] 48 VI o 380 porasede -
= al n Max

tained at the socket due to series resistance
*Res 1 grid
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o SLAGLE SX;.:R ;R.ugsg 4—OMODBL P. A. STARK PIANO CO. STROMBERG CARLSON—MODEL 638-A VICTOR—MODEL R. E.-45, R-32
20—25—~30—R. P. Grid L per e Gnd T Positioa “A” “B” “C” Normal Grid Screen Cathode
= WA wmn g y Grid Type Tube A" “B” “C' Screen Screen Cath. Noe'l Test Tug A" "B’ “C" Screen Screen Cath. Noe'l Temt Tm of Tube Volts Volts Vols MA. Tem Grid Vol
" Type Tutr “A" S’ “C’ ScreenScresn Cath. Norl Test TubePosition Vis Vis. Vi Ve Current Vo MA. MA. i Un o Vo Vo Enooth s B gn png 3
o ke Posicon Vi Ve Via  Via Corrent Vi MA. MA. 54 | RF. 205 164 .. 6 .. 13 24 36 .27 JRE 21 90 4 - & 99 b oy mid B W&
@ Lo U o) I Y s % 94 37 RE 205 150 1is .. . 125 es oo .27 IRE 2190 4 . F4 28 43 96 SRE 43 108 o 39 13
2 484 2RF 1» 126 S T $4 103 27 3IRP 205 150 12§ 125 65 9.0 27 3RF 21 90 4 +S 35 54 o : : 3
< DTN § 6 80 op my am @ es 70 21 Det 2 — 2 45 26 4RE 13 105 9 39 73
: 484 4RF 185 126 59 S5 49 88 59 (1 AF) 208 144 123 i $71 o7 27 VAF 2 30 4 PR U B 2 (R E Ry L3 G105 R LR
R ot SRE 18% 117 s v ie a4 M {P.P. ] 205 144 123 n.: 57 7.: _ 5 5 27 Det 21 40 .. ¥ 14
) 484 6RF 285 120 59 55 41 6 N : ’ - ; d .7"‘{“” 44157 30 22 40 26 1AF L3 100 6 45 T4
im B 45 J2AF] 23 245 400 275 32 TIAIPP. § 44 155 30 2240 s q
. Det 185 1250 20 0 15 17 . 3 4 (AR L, 5
ier 2501 AF | 72 360 66 3 g 45 IPP. | 2.3 245 400 7.5 32 ‘80  Rect. 44 37 ‘45 PP . 0 40 37 41
1O o ; : 8 g ‘80 Rect. 44 . €4 perogede
HB sgv P 72 360 66 18 48 LV 110, i B Vi LV—i17 LVS—HI Vol Con Mar. 40 Rect VR T T
iy 2781 Rest 72 55 Dial Set at $35 K.C Lv—110. Volume Control Max <
a = 481 Rect 72 . R &} b
i '5‘ LVS--11§ Val. Con Max. STEINITE—MODELS 70-80 STROMBERG-CARLSON—MODEL 641 & 642 ZENITH—MODEL 41 S
o] Q IN-— E 0 . Grid Grid
2; o SR 0.1 ] Grid WA R S , Grid Type Tube “A" “B” “C" Screen Screen Cath. Nor'l Tem t: “A” “B" “C* Screen Screen Cath. Noc'l Test >
<1 e an s Noel T. Type Tube “A B “C" Screen Screen Cath. Nor'l Tem Tube Position Vis. Vis. Vis. Vi Current Vis. MA. MA. Po-uon Vis. Vis. Vis. Vs, Current Vis. MA. MA. @
IS T Tube “A” “B” “C" Screen Screen Cath. Nor’ est Tube Position Vts. Vis. Vo, Vis. Current Vis. MA. MA. 24 P LRF 195 200 2 98 B =
{:. 5" Tube Position  Vis. Vis. Vi, Vis. Current Va. MA. MA 24 LRF. 24 226 75 100 .4 +30 25 515 4 ;&F %%: }g: ;A; :: } i%: . 73 §2 27 Wp 5 o I4 s : ; .
R 484 IRPE 26 145 45 45 4 8 24 2RF 24 210 %1 98 5 431 34 60 ‘24 3IRF 225 130 2 58 4412 3y 27 3RF 2 95 45 . tas 4 7.1 >
b f» 484 IRE 26 150 4.8 445 46 9 ‘24 3RF. 24 205 39 98 .67 +45 30 63 : 27 D o %
i 484 IRF. 26 145 45 +45 4 8 ‘27 Der. 2.4 235 240 . 4440 13 16 37 Dee 22 230 —2¢ e #2118 2 3y [AF lz 33 4 45 :.1 3;
i pq 484 4RFE 26 148 45 +45 35 7 45 f1AF } 3% 230 450 .. . .. 328 310 4 AF 22 230 40 33,-’ 32 1A 2AF 42 145 29 45 158
[ E 484 SRFE 26 140 45 ++4.1 g G ;‘ PP §25 230 450 .. .. .. 329 !Z.: ‘80 Rect 44 . @l = " Op 78 8
484 De 26 12§ 10 . 10 . ‘80 Rect. 48 .. .. o 42.0 por naode ; - : 4
s 0o Mo e oy Y Lv—iis.  High Tap Vol. Con. Max. LV—110 Vol. Con Max E
L %;:ﬁ ;:: _173‘ 4%2 - - 60 7 V--120. L High. ol. Con Max. *NOTE—This is not the true bias voltage, but the reading ob-
H 18 Rew 71 oo “ 8o tained at the socket due to series resistance. m
iRy . O G, e ZENITH—MODEL 3
i Y LV-—110 ol 42
3 STEWART WARNER—MODEL 900 .
§|.3 . STROMBERG-CARLSON 652 T , Grid
i SPARTON—MODEL 301 Grid Y| b B” "C" Screen Screen Cath. Noe'l Temt
vje : Grid  Type Tube ©A" “B" “C" ScreenScreen Cath. Nor'l Tex - Grid TubePosiion Vis. Via. Vis. Vis. Current Va. MA. MA
E‘ Type Tube “A” “B" “C’ Screen Screen Cath. Nor'l Test Tube Position Ves. Vis. Vis. Vs, Current Vis. MA. MA. :ll: PTI_lb_t o ;,B :,C' Sﬂ{lmm Cath. Noc'l Test 24 1RPF. 190 214 3 94 L4222 34 87 o
A Tube Position Ve Vis. Vis. Vis. Current Vie. MA. MA. 27 IRF 22 145 10 +10 371 67 | osition V. Vis. Vi Vs Current V. MA. MA. 27 IRF 190 20 4 +4 35 65 —
1 i 315 6 27 MRE 23 147 W +10 47 80 24 1RF 22 130 24 %7 02 43 07 20 ‘27 3IRF 19 87 4 4 15 6.5 =
i 484 IRF 275 130 4 4 17 WRF 22 141 10 Yio 39 71 24 2RF 22 130 24 $7 02 43 06 20 33 p
3 484 2RF 275 130 4 @ 8, W 3¢ IRE 22 135 23 60 02 +3 06 18 - A I 2 ; 22 7 Q
o 484 IRF 275 128 4 +4 35 6 27 Det. 22 30 .. 1R 20 : : : d $ 27 LAF 190 78 4 L 44 25 38 )
7 1AF 21 140 8 s 45 57 27 Det. 23 250 90° e 28 1.6 18 10 2AF 65 40 M . .20 228
484 4RF. 275 130 4 +4 45 8 WS AF 23 240 410 320 350 -
484 SRF 275 125 4 . F4¢ 4 185 45 1AF % 22 235 44 275 300 g0 Rew 44 d T owe 81 Rea 69 3 o
484 Dee. 27 100 120 F200 4 15 a5 PP {22 385 44 B e LV—ti18 LVS—High Vol. Con. M ! =
585 (1 A.F.} 70 180 40 4 50 Rect 46 .5 «Res - ,d o g ol. n ax. Lv—i11s Vol Con. Max )
s85 {P.P 7.0 380 40 45 LV_109 Vol Con Max esistor in grid circuit ]
281 Rect. 70 o . . 7.5 <
281 Rect. 70 .. 728
Lv—117 Vol. Con. Mas . STROMBERG CARLSON—MODEL 846 ZENITH—MODEL 52-53-54-55 3
STEWART-WARNER—MODEL 950 (60 CY J) Geid Geid ;
L Grid Type Tube “A™ “B" “C" Screen Screen Cath. Noc’l Temt Type Tube “A” “B"” “C’ Screen Screen Cath. Noe'l Tes
SPARTON-—MODEL 930 Type Tube A" “B" “C" Screen Screen Cath. Nor'l T:,.‘ lube Position Ves. Ves. Vis. Vis. Current V. MA. MA. Tube Position Vis. Vis. Vis. Ve Cwrrent V. MA. MA. (=)
QD D @D Tube Position Ve Vis. Vea. Vi Current Vis MA. MA. 24 (RF 24 150 2 58 8 43 24 36 24 IRF 23 173 1 54 3 2 2 3.9
"2 A" “B" “C" ScreenScreen Cath, Noel Test .7 pp 59 172 —16 72 .7 +15 25 40 24 2RF 24 150 3 58 's +31 25 37 24 2RFE 23 1M 2 54 302 22 39
Poaon Via Ve Vis Ven Cument Ve MA. MA. 2OARE 12 IR Ve 72 12 4us 425 57 24 3RE 24 135 9 60 6 43 17 40 M D 2383 436 5 K
C48 IRF. 28 100 3.5 435 5 85 34 3RF 3215 170 —13 71 6 +15 30 40 27 De_ 21 220 22 .. .. +2 1 2 37 1AF 23 35 13 4 na ng
D ol g GH B 58T BT g7 pe 215 157 —130 F16 06 07 27 1AF 21 110 6 e T 4463 97 A Y 1 1y 5 345 =
&0 BIE 20 31 By 15 32 6% g3 AR 22 170 —15 F11 47 57 27 W2y 2 2 - =30 R I R I TRV o
C48 4RF 28 113 135 +3.9 67 143 o L uFp2 233 —400 260 290 4% f2AF] 25 270 30 35 40 ’ :
C48 SRF 28 15 3% +35 58 92 4L WBBTITY 23 —wo 390 00 45 (PP 25 210 S0 . . C 35 4 45 (3AFL 21 2% 49 .. .. .. 23 118 g
C48 Det. 285 160 16 +16 12 3 2 & §2.5 prowe 80 Dottt 50 c 50 . ‘4 PP 21 250 49 .. .. .. 23 11§
"o } ‘e o 36 R N | o ‘80 Rebpr 50 . .. 17 LV—116 LVS—120. Vol. Con. Max g
.lan;-rokpp :: 180 36 . . e ;; 37 LV-—107 Vol. Con Max. LV—130. LVS_High. Vol Con. Msx. - . b &
ect y S a NI 71, 72, 73, 77 L
LV—114  LVS_110120. Vol Con. Max TEMPLE—MODEL 860, 880, 890 b T2 73 77 CYCLES
STEWART WARNER SERIES 950 Geid s , 732, 772—25 CYCLES
SPARTON—MODEL 931 Grid “A" “B" “C" Screen Screen Cath. Noc'l Test ) Grid
Geid Type Tube “A" “B" “C" Screen Screen Cath. Noe'l Test TB pesoen Via. Ve Ve Ven Curent Ve MA. MA, Type Tube “A" “B" 'C" ScreenScreen Cath. Norl Tew 2]
Type Tube “A” “B’ “C” Screen Screen Cath. Nor'l Tes Tube Position Vis. V. Ve Vis. Current V. MA. MA. 37 | RF. 205 100 % 4 18 53 5. Voo Vs ts. Current Vis. MA. MA,
Tibe Pomtion Vis. Vis. Vis.  Ves. Current Vi MA. MA. 24 |RF 23 166 15 78 08 —13 39 72 ‘27 2RF 205 100 § +s5 4 6 24 1IRE. 25 175 2 §% .. 2 10 31
484 LRF 25 158 ¢ t 8§ 155 ‘24 2RF 23 168 20 7§ 08 —20 59 96 27 3IRF 0% 100 9§ +9 42 6 '24 2RF 25 17% 3 53 2 20 31
484 2RF. 25 155 S s 85 155 '24 3RFP 23 167 20 75 08 —20 62 98 .. L pE 205 100 3 +5 4 57 24 Det. 25 85 4 O o 25 02 4
484 3R 26 155 S +5 7 12 97 pe 23 180 185 .. —200 06 06 27 Det. 205 3% 24 23 2 LAR 25 €0 2 L. .8 LT M
s 10 185 ‘27 1AF 23 182 2§ . —135 53 68 . d } s o1s0 12 .. . 13 35 52
G gRln Bo - e g 1‘, 2o Y 21 TAF 21 W5 7 +7 42 57 31 PP bas 1so 12 T 13 35 812
8 wF. 1 45 2AF] 23 260 460 . 240 180 ‘45 (2AF] 24 190 38 275 30
484 Det. 26 150 31 . . FH 2T g P } 23 260 460 270 310 45 PP { 24 190 38 75 30 473 A.F.} 24 250 52 400 44
182 {I A F.} 45 25S 23 27.5 ‘80 Rect .6 ) ) ‘80 Rect. 48 ) “© 45 (PP 2.4 250 52 . 40.0 44
182 {PP. {45 255 i 27 Ve Vol. Con. Max LV—109 Vol. Con. Max LV—120 Lvs—120. Vol. Con. Max.
280 Rect. 438 41 . Actual voltage same as on R.F. plates, but cannot be measured

LV—i17. \}ol. Con. Max. unless Electrostatic voltmeter is used.
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AMPERITE

USE
SET AMPERITE
ACME
Meodels— Ampeos,
77 8.A.5
L 9.A.5
AC-7 6-A.S
AMRAD
Modelr— Ampeiae
84B; 84C; 84D 9.A¢S
8 10-A.8
70 8.A.8
APEX
Modvlsi— Ampre
10: 117 R-1; R2 8.A.8
115; 140; 240 8.A.5
28; 31; 37 8.A.8
461 47; 48; &9 8.A.8
ATWATER - KENT
Amperae
9:.A-S
7-A-8
8.A-S
6-A-8
!6‘ $7; 40; 37 5.A.S
AUDIOLA
Models— Amperue
60; 70; 80 9-A.S
733C; 8430 9-A.8
819; 929 8:A-5
BALDWIN
Modelsim Amperae
50; 70 5.A-S
80 6:A°S
BALKEIT
Mudelyg— Amperue
C 9.A-5
F 8.A-8
BALKITE
Modcls— Amperne
S.G. & 12-A-3
A-3; AT 7-A.8
B-7; B9 12.A.8
BOSCH
Models— Amperue
58-A; 58-B 9-A-S
60-D; 60-E; 62-C 10-A.5
48 Series; all models 9-A-8
» 9.A-8
38 Series 5.A.5
29 Series 6-A.5
28 Series 4-A-5
66, 96; 116 5-A.5
136; 146 5.A.5
126: 166; 176; 107 5-A.8
BREMER TULL
Models— Amperae
S81; 582 9.20
&1; 82 9.A-%
820; 821 9.A-5
6-40; 6-41; 7-70; 7-71 5.A-5
BR. — DRAKE
Modely— Amperue
60 Series 8.:A.5
70; 70-R; 74; 71-R 9.A-8
$3; 54, 36; 57 11.A.8
34 36; 46 8-A-S
BRUNSWICK
Modeli— Amperae
15 22; 42 7-A-5
S-14; $21; 8301 920
14 21; 31 9.20"
BUCKINGHAM
Modols=— Ampriy
1: 2, 3; 4 80 8-A.8
8d.sG 10-A-5
BUSH & LANE
Models— Ampsrie
53; 78; New 9-10°
20: 21; 30; 32; 34 8.A-8
40; 30; 60; 70; 9O 8.A.3
9.K: 10K; (1-K 8.A-3
12.K; 172 8-A-8
CLARION
M Amperae
AC-31; AC.53; AC-3S 10-10°
CLEARTONE
Models— Amperes
112 All Models 8-A.5
COLONIAL
Models= Amperue
31-AC; 32.AC 8-A.8
3I3AC; 34-AC 8.A.8
COLUMBIA
Modcls— Amperae
SG& 940 8-A-3
c;; Gy S5.A-5
C3C4 10-A-8
C.23 C-21 11.A.8
COURIER
Medels— Amperiae
65; 63-1) 65-3; 65-3 7-A-3
CROSLEY
Meodeli— Amperisa
£3; 34 6-A.S
7 10.A.8

N O te: Models indicated by * mark following the Amperite do not require the

LINE VOLTAGE CONTROLS FOR STANDARD RECEIVERS

USE
SEV AMPERITE

84

708

308 318 32-5; 34-8
30; 31; 32; 401 41
408; 41- 42-8; 828

pweuonOn-
>>353>555>
PR ARV R R

41.A; 42; 82 .
609 610; 704 A
7065 708 <A
804 .
DAYFAN
Medels— Ampeeae
90; 915 93; P4 9-A.5
66; 68; 69; 72 6-A-S
80; 81; 82; 83 6.A-S
185; 26; 27; 18 6.A.5
43, 48; 34; 36 6-A.5
EARL
Madsls— Amperae
21; 22 S5.A.S
318 325 338 10-A.S
31; 24 6.A-S5
e 10-A-S
EDISON
Modals— Ampree
R-6; R-7 13:A-3
R.1; R2 10-A.5
R4 RS 9.A.8
EMERSON
Models— Amperae
EYF.3G-3 7-A-3
ERLA
Models— Amperas
34 36; 38; 37 9-A-5
30; 31; 32 9.A.5
S-52 R 9:A.5
S61 R 10-A.5
™I 8.A.5
EVEREADY
Amperise
8-A.5
8.A.9
7-A-8
Amperue
9-A-5
9:A-S
7-A-8
10-A.5
9:-A-S
6:A.5
5.A.5
11-A.8
o4 11.A.8
»bl& 70-E-180 10:A-S
FALCK
Modeli— Amperice
23; 26; 27 6.A-S
FEDERAL
Modeli— Amperice
Type "M™ 8-A-8
Type “K” S.A.S
Type “L" 8-A-S

FREED-EISEMAN

Modelr— Ampereue

NR.35; NR.36 S-A.S
NB-78-AC 6-A-5
NR-79-AC 8-A-5
NR-95; NR-8S 9-A.8
NR-80; NR-80W 5-A.8

FRENCH, JESSE

Mudelt~— Ampuaate
Al Models 9.A-5
FRESHMAN

Models— Amnperae
N-14 Na7; N-12 9-A-5
G-2; G-% G-4; G-S 6.A.5
G6; 3-Qy 3QD 6.A.8

“K”; “M"; M-11 6:A-S
Q16 QD16 6-A-S
q‘E‘N‘ERAL ELEC
sn.sx ' 9-V. w..a A s

Combination 9-V:100r8-A-S
7Tube T.R.F.

GEN MOTORS

Modelo—
1205 130 140 l A 5
150y 160 10-A-8
GILBERT

Modalr— Ampoeue
(2] 6:-A-3
GILFILLAN

Modeli— Amprae
10% 106 7-A-5
100y 103; 102; 103 9:A-8
33 44 66; 77 9-A-S
GRAYBAR

Models— Ampecrue
700 770 9.V.100r 8:A.5
900 9-V.100r 8-A-8
330; 340 9-A.3
300; 550 520-1 5-A.8
GREBE

Medels— Anperuc

SRl s — o= =

e

USE

3 AMPERITE
160; 18950; 225%; 265 9-A.8
288 9.A.5
21950-A; 270-A 10.20*
170C 10.20°
285-A; 450-A 10-20°
&7 $.A.S
GULBRANSEN

Models— Ampenies
291; 292; 200; 9950 7-A-8
290: 295; 296; 197 7-A-8
161 8.A.8
HAMM.-ROBERTS

Medelr— Amperie
Hi Q-31 10-10
Hi Q-30 11-20°
HiQ-29 6-A.8
HFL

Models— Apenite
Mastertone 14-20°
lsatone 8-A-35
HOWARD

Models— Amperie
Nutro-Models 8-A-S
8. G. A.-Madels 8-A-%
KELLOG

Medeli— Aripee
$23; 526; 533; 534 10-A-8
$24; 527 8-A.5 (use 2)
S144 5161 517; 518 5.A.5
5185; 519; 520y 531 5.A-5
$10: 51); 812 S.A-S
KEMPER

Models— Amperac
$.G.1:8.6.1 6-A-5
KENNEDY

Models— Amperine
426; 316; 626 9.10°
726; 826 9.10°
632; 1030 9.10°
210; 3105 220; 320 9-A-8
60; 70; 60 7-A-8
KING

Models— Amperne
100; 101; 109 5.A.8
218 Chassis 8.A.5
Royal; Monarch 7-A-5
HK;:) K 6-A.S
KNIGHT

Modili— Ao
8 Tube Sc. Grid 8-A-5
9 Tube Sc. Grid 9-A-5
6.7 5.A-S
8.9 all Models 7-A-8
KOLSTER

Medels— Amperite
K-43; K-23 9.A.8
K-20; K-21; K22 6-A-5
K-28 6-A-3
K-24 10-A-S
6.K; 6.); 6-R 7-A-3
6-H; K-44 13-A-8
KYLECTRON

Modeli— Amperu
K-71; K-72 11-20°
LAFAYETTE

Models— Amperue
Duo-Symphonic 8.A-8
Pre-Selector 7-A-S
Challenger 7-A.8
LEUTZ, C. R.

Models— Amperies
Seven Seas 10-A.5 (use 2)
Silver Ghost 11-A-5 (use 2)
LINCOLN

Models— Amperne
De Luxe 10-all Models  9-A.S
LYRIC

Models— Amperue
D-11;D-19;D-291D-39 8.A-S
H-19; H:29; H49 9-A-S
% 95 10-A-8
60; 61; 62; 65; 66 6-A-8
80, 83; B4 83 7:A-S
86; 88 7-A.3
MAJESTIC

Medels— Aperue
130; 1315132 11-A.8
91; 97; 93 7-A-S (e 2)
920 12.A.5
;71 12.A.8
MASTER

Medels— Ampering
70 50s Console 7-A-8
McMILLAN

Medolr— Amperisa
993.8; 969-8 959-8 9.A-S
959 965 273; 999 8-A-S
92% 93% 937 S-A-S
& 8-Y; 189; 186 7-A-8

USE

SET AMPERITE
MIDWEST RADIO

Meodelr— Ampersie
ABCH ) 8.A-5
K Ly M; ACH 8.A-8
MINUET

Medals— Amperite
30; 31; 32 33; 34 8-A.S
38 38 8-A-S

NATIONAL TRAN.

Medelr— Amperae
Afr Knight; Admirsl 10.20"
Asonlan; Crown; 10.20°
Electra 10.20
LaPeer; Melotrope 10.20°
Natlonsl; Windsor 10-20
NAVIGATOR

Models— Aunperae
ACH8; AC-9960 8.A-5
AC#9970 8.A.5
AC9960; AC-9990 8.A.5
AC.99100 8-A-5
AC66 7-A-8
50; 60 6-A.8
NORDEN - HAUCK

Modelsm Amperue
Short Wave DX-S 7-A.5
Adminalty 1120 (wee 2)
ORPHEUS
Models— Amperat
82 9.A.%
52;.62 8.A-8

PATTERSON

Models— Amperae
6-59; 669 7-A-5
769 71-79 8-A.5
PEERLESS

Modele— Amperue
23; 28 11.20°
21; 22; 24 11.20°
PHILCO

Mudela— Amperay
77 717-A; 296 8.A.S
76 69; 67 8-A.S
92; 95; 56 8-A.S
62; 82; 83; 86 7-A-8
511; 512; 51); 514 5.A-S
518 5.A.8
521; 522; 523; 524 S.A-S
$25; $31; 881; 361 S.A.S
PIERCE - AIRO

Meodali— Amperue
$.G.-724 AC.723 8.A.8
524 5.A.8
RADIETTE

Medele— Amprrae
¥ 5 6.A-8
PIONEER

Models— Ampariae
All Models 11.30°
RADIOLA

Medels— Ampsrue
80 82 9-V.10 or 8-A.3
86 9-V.10 or 8.A-5
42146 A.C. 8.A.8
60, 63; 66 8:A-S
RANGER

Medeli— Amperiae
44 45 48 8-A-8
REPUBLIC

Meodele— Amparisa
3u1P.C $.A-3
SARGENT

Medels— Ampovine
710 10-A-8

SCoTT

Medels— Amperae
AC-10 Alt Models 12.30°

SENTINEL.

Models— Amperine
11131518 10-10°
104 Chassls 10-10°
444y 445, 353 8.A-S
666 & 9 9-A.5
646C 10-A-8
SILVER - MARSH

Medels—

Type 34 Chassle 1-A s
Type 35 Chassls 8-A.8
60-B 75-B; B-Highboy 10-15°
60y 75; 95 10-28°
30, 30-B 19-38°
722; 738 1-A.S

USE

SET AMPERITF
SIMPLEX

Models— Amoire
All Models except H 8.4.5
R 6-A.5
SONORA

Models— Ampennts
A-31; A33; A3 10-A-5
A0 A32; A-36 12:A-5
A-40 12-A-5
SPARTON

Medoli— Ampr
589; 600: 610; 620 11.A.8
591; 593; 930; 931 10-A-5
740; 750 8:A-5 (use 2}
109; 301 9-A-5(use 2)
1o, 1He 10-A-% (use 21
SPLITDORF

Modolsi— Amporae
Warnick; Avon 8-A-5
Lorenzo ;Winthrop 8.A.5
Salem; Como; Devon 9.A.5
STAR-RAIDER

Models— Ampceus
R-20; R-30 18.10 (use 2)°
RP-40 18410 (use 2)°
Tuner 6H.20°
STEINITE

Mod le— Aonpy oty
8GO; 95; 70: 108: 100 7-A.8
45; 40; 60 10.A.5
50; 102 8:A.5 (use 2)
261; 262; 263 6-A.-5
264; 265; 266 A5
STERLING

Modeli~ Amperite
A-260; A-360; B-260 9:A.5
CGE 7-A.8
F 3-A.S
STEWART WARN.
Medels— Amperue
Series 100 10:A.S
Series 930 10-A.9
900; 901; 902; 903 12.A.8
911; 912; 913 12.A.8
991, 952; 953 12-A.%
801-B; 802-B; 811-B 5.A-5
8128 5.A.5

STORY X CLARK

Medels— Araperns
36; 43 507 51 10-A.3
STROMBERG CA.

Models— Ampeese
10: 113 10-A; 11.A 10-A.3
12; 14 846 T 12.A.8
641; 652 6:A-S
641; 654 8.A.8
TEMPLE

Medelsm Armpecas
8-60; 8-80; 8-90 8:A.5
8461; 88); 891 8-A.8
6460 9.A.8
TYRMAN

Modeli— Amperue
0 10-A.8
72-AC 9:A.8
VICTOR

Models— Ao
R-35; R-39 9.V.10or8-A-5
RE-57 9.V.100r 8-A-5
R-32; R-52 10-V-100r9-A.%
RE-43 10-V-100r9.A.S
RE-75; RE-154 10-A-3
RE136 10-A-S
WESTINGHOUSE

Models— Amperac
WR-S 9.V.10 or 8-A-S
WR-6; WR:7 9.V.10ar8-A.8
WR4
WORK - RITE

Medels— Ampcrae
33; 35: 37: 39; 40 6-A.S
18; 28; 38; 58 5.A.8
ZENITH

Models— Amperae
70 Series 10-A-8
60; 81; 62; 64; 87 12-A-8
602; 613; 622 12.A-8
643; 672 13-A-S
34-P; 342.P 10.A.3
35-P; 352.P 10.A.8
ISPX; 353-PX 11-A-8
35APX, 353-APX 11:A.S
38 3%-A; 352 7-A-3
352.A; 33X 7-A-8
$2; 53 S4 57 512 10-A-8
;33 342; 62 7-A-8

ket. Thelr chassls provide a socket foe Amperite.
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(Courtesy Canadian Westinghcuse)

ELECTRICAL CONSTRUCTION.

The Hlament heating transformer used is a standard pnsh-pull output,choke coil with two
additional windings wound on top of the standard ceil to sceure 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 radiotrons which are connected in series for convenience.  The details of the filament
heating transformer are as follows:

I'he primary consists of 8000 turns of No. H} enamelled copper wire. The 3.2 voltsecondary
consiats of 333 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 arca of about 2/10th of ) squarce inch cross section.

I'he radiotrons used are all of the UNX-230 tvpe. This tube1s used on account of its extreme
ruggedness, its low filament consumption and its ability to operate on widely varving voltages.
The radiotron U X-230 in the oscillator circuit used will operate with a filament voltage anywhere
from 1.5 to 2.2A and «till give satisfactory service and life. One radiotron is used as an o~cillator,
the other two are used as rectifiers by connecting the grid and plate of each tube together.

The vahie of the condenser C1, when the oscillator is going to be used most of the time on 60
cvele, is .1 MFD.  When the oscillator is going to be used mostly on 25 evele it is marked 25
cvele and the value of the .2 MFD issused for the condenser C1. The value of the condenser
C1 is not critiral as either the 23 cvele oscillator or the 6 ¢vele oscillator may be nsed on cither
25 or 60 ¢vele supply line, the only difference being that the pereentage imodulation will change if
the oscillator is used on the different frequencies.

1F OSCILLATOR

~

_——PUP JACK FOR COUPLING LEADS
RF IF SWITCH

5 « RETAINING

TUNING O1AL SCREW

FILAMENT
TRANSFORMER

D
s

Fig. 4. Interior View. Fig. 5. Oscillator Ready For Use.

_Referring to the circuit diagram, Fig. 3 of the oscillator S No. H-23618 it will e ~een 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 (3, 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, alvo an
auxiliary contact on the switch short circuits the condenser C3 so that the condenser C2 only,
tunes the RF-oscillator coil. ' )

[t will be noted that the condenser C2 which is a .00035 MFD) condenser has neither the rotor
nor the stator grounded as this is not desirable in this tvpe 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 330 kiloeycles to 1400 kilocveles.  Calibration points
are marked approximately at 1400 and 530 kilocyeles.  On the IF side the rangd is approximately
from 130 to 200 kilocvcles, calibration points at 180 kilocveles and 175 kilocveles. '

The RF oscillator coil consists of 874 turns of 0089 enamelled copper wire wound with a
centre tap o n a micarta tube 12" long and 1!y inches outside diameter. The pick-up winding i<
a coil about 1” diameter consisting of 275 turns (005 insulated wire.  This complete RF coil i«
mounted in a copper shicld.

The IF oscillator coil consists of a standard intermediate frequency transformer as used on
Alodel 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. ‘T'his is mounted
in a standard metal container i the usual way.
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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. Toremove 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
b 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 entirelv from the metal container.

E:s:"-.:.. -

%{ Key To Circuit Diagram

s R Grid Bias Resistor 3,000 ohms.

i Y L1 I.F. Oscillator Coil and Pick-up Winding

| o 2 L2 R.F. Oscillator Coil and Pick-up Winding

X 4 ! L3 R F. Choke Coil.

i P Cl Tuning Condenser .00035 MFD

: ) ® C2 1 F. Series Condenser 100 MMF

3 < ? C3 Filter Condenser (25 cycle .2 Mf{d) (60 cycle
b — RF 5 1 Mfd).

"' ' $CS C4 I F. Calibrating Condenser.

1 1 gLs P Pup Jack for coupling leads.

" J ILF-RF. 3 pole double throw switch

i J T Filament transformer (approx. .3 Watt).

N D Radmtron No. 1—Osciilator UX-230.

[ Fig. 3. Schematic Circuit Diagrem R.S. Oscillator H23618 Radiotron No. 3 and No. 2—Rectifiers UX-230.
) MECHANICAL CONSTRUCTION '
i Figure No. 4 shows the general mechanical details of the oscillator. All of the parts are

b assembled on a sheet metal frame with all wiring and small parts on the upper side of this frame.

ADDITIONAL EQUIPMENT REQUIRED:

= et Ty ST e ey T o e — e — ¥

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 sucha

dummy antenna should be 25 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 mav be
wound with the same size copper wire and a resistor added in series. This resistor should be non-
inductive, and may be mounted inside the micarta tube. One-half of a standard 60 ohm filament
centre tapped resistor is quite satisfactory.

. AR

o AL

(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 ﬂexxb]e 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 shoulc be about 214" in diameter and should be held in shape by means of tape or string and
covered with shellac.

s i Ll

No 12 TINNED COPFELR 39 TURNS No. 30
WIRE LEAD S SC. ADVANCE WIRE SeLOLR Jean®

BOLOER JOumer

E onentiite'noo o come

MO 18 Wl COVERED wiTH SPASMETY

Fig. 7. Balencing Ring.
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¢ ClipLead. \Whenitisdesired tofeed a very strong siznal from the oscillator into some
portion of the radio sct under test a olip lead should be used. “This lead consists of approximately
thirtv inches of flexible insulated wire, having a phone tip on one end and a Pee Wee ¢lip on the
other.

d'  Neutralizing Screw Driver. Except where the ~crews of the adjustable trimming, ]
neutralizing, compensating condensers, ¢te., are at ground potential, (these serews are at ground -
potential when they make a metallic contact to the metal frame of the radio set), a speeial neutral
tzing ~screw driver is required. On most Westinghouse sets standard <lot-headed serews are used
in the adjustable condensers. The serew driver illustrated in Figure No. Nis therefore the type
thatis required.  Ina few Westinghouse sets a spectal hexagon head unstotted screw is used in the
adjustable condensers.  In this case a special bakelite or fibre hexagon socket wrench should be
used.

‘e; Qutput Meters. Anv of the standard jorm- of output nicters mav be used with radio
service oscillator S No. H-2361x8. It is more convenient however as a rule for the service man to
use the ordinary A.C. voltmeter that is included in most ~et testers.  In receiving sets using
dvnamic speakers having output transformers with a step down ratio of approximately 20 to 1,
the 4 volt scale of the meter in common use serves exeellent!y as an output meter when connected
across the terminals of the loud <peaker cone coil. The lead from the cone coil terminals to the
cone coil may be left connected or disconriceted, as desired.  In other radio sets not having step
down transformers of ratio approximately 20 to 1, the ten or fifteen volt scale of the A.C. volt-
meter in common use may be used.  In this case the connection should be made across the loud
speaker input terminals or across the primary of the output transformer of the radio set under
test and a very weak signal used.

T T T W

(f) Balancing Ring. In lining up the gang condensers of most radio frequency sets, it is
useful to have a balancing ring of the tvpe illustrated in Figure No. 7. The purpose of the balanc-
ing ring is as follows :

COUPLING LEAD DuMMY ANTENAA

e —

RESISTOR ——
: 4P TR | oane
oo ro - CROLND

L0 5 S 0 P i s 9w S o7 ;S

| ©8C . .a~Ch

RADIO SET N
= | 0]
| (S + |
HEATER —

CATHODE

OLTPUT MLTER

Fig. 9. Dummy Automatic Voiume Control Radiotron. Fig. 10. Hook-up of Oscillator, Radio Set,

. Dummy Set, Dummy Antenna end Output Meter.

If the balancing ring is placed so that the ring is around onc of the radio frequency cails.
or the ring is flat against the end of the coil, it will act as a short cireuited turn and deercase the
inductance of the coil. By using the ring in this way, as described further on, a ch'eck may he
made to sec¢ whether one of the gang condenser sections needs to be decreased in capacity.

(g) Dummy Radiotron. For ncutralizing purposes a dummy radiotron will be required.
This consists of a standard radiotron of the type normally used in the radio set being neutralized.,
but having one filament or heater prong cut off. A burnt-out or shorted radiotron should not be
used for this purpose.

(h) Dummy Automatic Volume Control Radiotron. In radio sets similar to the
Westinghouse Model No. 110 having an automatic volume control radiotron which is cou;?led to
the power detector radiotron through a coupling condenser, difficulty is sometimes experienced
in securing a suficiently weak signal for balancing purposes. [_n most sets when the signal used
for test purposes is so great that the output meter goes off scale it is mt.'tt'l)' nceessary to decrease
the sensitivity of the receiver by turning back the volume control. The best way of course to
reduce the signal to a convenient value is to move the test oscillator and coupling lead farther
away from the dummy antenna, but sometimes with a sensitive receiver, this method does not
decrease the signal strength sufficiently.,

In sets having an automatic volume control it is not satisfactory toreduce the sensitivity of
receiver during adjustment by turning back the volume control as then the automatic volume
control radiotron tends to keep the output of the radio receiver constant in spite of the various
adjustments that are being made.

To reduce the sensitivity of a receiver having an automatic volume control radiotron without
throwing any of the tuned circuits out of resonance, a dummy automatic volume control radiotron
may be used.

B o N eI A W 5 U I - 5 B I
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PHONO-RADIO INSTALLATION

When phonograph equipment is to be placed in a phono-radio console, the installation should be of a permanent nature.
For this purpose, the circuit shown in Fig. 1 is recommended as the best possible method of permanently connecting phono-

. 8 0mvanormernemmsunoums. e
It R e e ey f E T AT e Fe
S e S EE

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.
first audio tube.

A special adapter is used to connect the equipment in the grid circuit of the

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. | is recommended. For a medium impedance pickup (see below) the resistor
4 may have a value of 25,000 to 35,000 ochms. 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 characreristics of the pickup will not be
1 changed as the volume is varied.
: Phonograph pickups may be cither of the low, medium or high impedance type. Both the low and medium impedance
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-

ancc of 5,000 ohms or higher at the same frequency. We recommend the use of a medium impedance pickup. !
VOLUME CONTROL AOROTER
' 28 Q
_- PHONO g 7 S
|| esve ooemo| § 3'
; = 1
T SPoT SWITCH J
H | H
: | SOCKET INCHASSIS /o :
1 ' i
i . 8+ A Il 02270
H . ' :
; PHONO TRANS °°
. Fie.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 Ist 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. mav be used to permanently lower the pitch
il 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.

o T

The R.M.A. COLOR CODE

“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:

SHEET

PV
R e T e e e e e

s

TE e

e mt 4 8 v rmar e as.

,.i l—brown

L!‘ 2—red

i1  3—pink or orange
fii 4—yellow

'g} o—green

;fi 6—Dblue

f

Sy BT R DN R RN g e S W B g ot iy

The numbers in front of the colors
in this table also represent the number
of ciphers.  For example, yellow

A B
[ TN

C

e e B e e e - s 0 s e (e e em—e e
S T S S S T R R R T e e e S B S e SR AL A e T e T e Tt e e T e e
o S s e 28 e L i e e i 5

WA . 7—violet cquals No. 4 in “A,” No. 4 in “B,” and

“/B\"—(Bla)seercl?{locx(;lor é‘s‘——gray 0000 in “C.” A resistor entirely of
“C"_Band color or dot, 9——white yellow would therefore have a value
In this system, 0—black 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 — 7T

“B” = Orange — 3

“c” Red =00, giving a value

of 7,300 ohms.

If the band or dot color C were
black, it would have a resistance of
73 ohms.

B S A S R RN S R S S L e
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,,g
il i
i 2-1219-Ms 1.200 Green ¥ Yellow }:
I . . b
lg 1415-Ms 2,000 Green 8 White i
zg! F a.da Reswtance.s . 2-1218-Ms 2,500 Blue ¥ White |
iii All fixed resistances used in Fada sets are identified 1416-Ms 3.000 White 8 White
H by color. 1462-Ms 6,000 Red 8 Yellow |i
’55 o ) 1463-Ms 10.000 Bloe & Yellow |t
ijl pluf: Resistance ) Dm::"" 2-1249-Ms 6= T 65 gled i
:5'; No. bms + 10% ldentification Inches ::::g?:ﬂ: > :to 40 Yell‘::w §
(R H "
B 4o8Ms  2Megs  Red i M G OE I e !
f 2-1299-Ms 250 Light Brown !»4: oD 500 Red % Red E
i 2-1300-Ms 750 Green 33 2-1390-Ms 5000 Blue % Blue |
2-1207-Ms 2000 Black e i
1265-1g/l]s\4 3000 White D7 ;
2-1308-Ms 5000 Orange e £
1341-Ms 20,000 Green VA Fada Conde‘nseTS E
;411371-2/[?\% ;g'ggg 1\311.“91 . :/4 These condensers are all labeled with our part num- :
- - . 10le 75 . H
'}i 1375-Ms 125,000 Gray l/:, ber, capacity and voltage. . :}
i - ” erating 5
y 1311-Ms S Yellow l/‘ Our Part No. Capacity D. C? Voltage Type ?’
: 1394-Ms 500,000 Brown Le” :
1467-Ms 2000 None 2% 1238-Ms 1.o Mfd 200-V I i'
: 2-1330-Ms 3000 White %" 1239-Ms 20 " 200-V I H
i 2-1334-Ms 1200 Dark Green Le” 1240-Ms r.o 400-V I

: Green with 1241-Ms o5 " 200-V I

: 2-1344-Ms 1000 yellow end 3" 1242-Ms 0.5 200-V I

: Red with 1418-Ms .25 - .25 200 ¥ 400-V I1

: 2-1345-Ms 2500 yellow end 3" 1419-Ms -5 Mfd. 400-V I

i Gray with 1490-Ms A5 400-V I

b 2-1346-Ms 125 yellow end A9 1225-Ms 25 " 400-V I i
Blue with ‘ 2-1307-Ms .07 " 400-V I
2-1347-Ms 10,000 yellow end 14" 2-1340-Ms .25 200-V I

f ; v M / I

| Brown with 2-1341-Ms 25025 A S £

B 2-1358-Ms 500 blue end 1" 2-1353-Ms ..25-.25 200 - 200 [ ;
: Yellow with 2-1360-Ms .25/25 200 - 200 111 ;
E 2-1364-Ms 7500 blue end. o On the above, type I has two lugs. Type II has

Wire wound resistances used in Fada receivers are
identified by spots of color in accordance with the list-

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.

ing below. Type IIl condensers have four leads. A red lead
Our connects to 400 volt sections and a brown lead to 200
Part Resistance ldentification volt sections. Thus a 400-400 condenser has two red
No. in Obms 1

. eads and two black leads a 200-200 condenser has

1458-Ms 75 Red ¥ White

1414-Ms 250 Yellow ¥ White two brown leads and two  ack leads. The black

1459-Ms 500 Blue % Green leads are not common in type I11.

1460-Ms 600 Red © Blue

1461-Ms 750 Red © Green

1318 Ms 1.000 Yellow

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 multivlied by the pres-
sure in volts. In a battery receiver,

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

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:

Filament Watts

it is equal to the sum of the wattages = 224 ............... 4.375 ble ai h c. The following
used from the various batteries, each 226 ... 1.575 table gives the rectifier ratings:
one delivering a wattage equal to its 227 4.375 Filament
current in amperes multiplied by the 112A .............. 1.25 and Plate watts
pressure in volts. 17T1A ... .oevnn... 1.25 Tube (maximum rating)
In alternating-current receivers, the 210 ... ... 9.375 280 ......... ...l 50
wattage may be calculated in the same 245 ... 3.75 281 ..., 65
manner, there being a slight difference PXl) coooo00000000000 9.375 Knowing these figures, if the set

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:

. ] 12.85
filaments. In a single tube, the wat- BRITES 1'5751)132 2%2 50.00
tage equals the voltage multiplied by plus 3.75 —
the current (neglecting “power fac- - 62.85 watts

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, ete.

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:

This is the maximum rating. The

receiver would probably consume about I
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 MF. COLOR
3082 . .0002—5 a Y;ow> - B
3774 o .000056 White -
3910 .00(; Bl Green
4069 .002 - Light Blue- i
4519 .OOE_ I Blue and-Golden_Yellow
4620 o -.0007 W—}E and Golden Yellow
4587 B .00005 Light Blue and White— o
‘ 5120 .00041 ""l- 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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PHILCO

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

Diasibialing

tasanbtatioas

Todd,

Yt

T

as follows: =
0 — Black 6 — Green v T
1 — Brown 6 — Biue £
2 — Red 7 — Violet _I— =
3 — Orange 8 — Gray f_' E
4 — Yellow 9 — White > =
The body color represents the first digit in the resistance. The tip color represents the O g
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 m
No. 3524 in the table below has a brown body—this means that the first digit is one, it has a 5
black tip meaning that the second digit is zero, it has an orange dot meaning that there are r- £
three ciphers after the second digit or a resistance value of 10,000 Ohms. -O =
Philco Resistors are made in two sizes—one to carry .5 watt and a larger resistor to carry 3
1 watt. Below is a table giving the part number and color code used in present Philco I i
Resistors. s
—~ COLOR —
PART NO. |POWER (Watts) RF‘:?:::CE | SODY = o o
3624 1 ~ 10,000 | _ Brown ‘Black |  Orange m
3525 1 32,000 Orange _ Red Orange '4
3526 1 ~ 5000 Green Black Red O
3542 1 70,000 | Violet Black ~_Orange
3655 16 1,000 Brown Black " Red A £
3656 1 25,000 Red Green __ Orange > 5
38766 1 13,000 | _ Brown Orange Orange é
3767 | 1 99,000 White White Orange Q
3768 I 240,000 | _ Red Yellow | Yellow m £
3769 1 490,000 Yellow White — Yellow 3
4237 | 1 51,000 Green Brown Orange
4409 | 5 1,000,000 Brown Black ~ Green (§ g
4410 5 240,000 Red Yellow _ Yellow > =
4411 5 99,000 White White __Orange bl £
4412 | 5 10,000 Brown Black ~ Orange E
a4 1 1,000,000 | Brown Black Green -{ 1
4515 1 2,000 Red Black ~ Red B .
4516 b 25,000 Red Green  Orange £
46517 | 5 | 490,000 | Yellow White Yellow n £
4518 5 751,000 | Green Brown Orange_ O
4690 | 1 1,000 Brown | Black Red o I
5023 | 1 180,000 Brown | White Yellow £
:
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INTERNATIONAL RESISTANCE COMPANY

TO MAKE a D.C, VOLTMETER a MULTI-RANGE VOLTMETER,

Ry=resistance of voltmeter in ohms, or, if
ohms per volt is given, then

Ry= ohms per volt x maximum reading, in volts.

Vi=original maximum reading, in volts.

Vo=desired new maximum reading, in volts.

ForTHT{ PP AT

-\-,%=N- multiplying factor.

PSS 1 1

Rnnresistance of multiplier needed, in ohms.

Then Rp=(N—1)x Ry

TO MAKE a D.C. MILLIAMETER a D.C. VOLTMETER.

I =original maximum reading, in milliamveres.
V =desired maximum reading, in volts.
Rphn=resistance of multiplier required, in ohms.

Then Ryl oo<I> x vV

TO FIND THE SHUNT REQUIRED TO MAKE ANY D.C.
MILLIAMETER A HIGHER RANGE MILLIAMETER.

Rm=resistance of meter, in ohms.
Ip=original maximum reading, in milliamperes.
I =desired new maximum reading, in
milliamperes.
—%—=N-multiplying factor.
n .
Rg=resistance of shunt required, in ohms.

s A I HTRR TR T R R R D HTH Y e

Then R“"""i‘n%_

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=apnroximate meter resistance, as from
manufacturer's catalog.
Ry =a resistor, equal, in ohms, to 9 times Rp.

Then Rs_Rk+Rm =2 B

: ~.msmmu!!'=*?"'"'"!'m"-*"m""mn'"'s'""t'!i"ummuwmuzmmus|nz1:umm!mmnu1mnm:mmmmmmunnmmnnmmlmmmmlxmmmlnnmmmmnnmmummmmmmmmmnmmnmm:nnn_::mnnmuu:m:::mmmxmmmmn

Note: For intermittent use, it is recommended
that the load on any Precision Wire
Wound Resistor should not exceed 2 watts.

Teaidines
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Radio Service Data Sheet
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ALL AMERICAN-MOHAWK “MODEL D” LYRIC RECEIVERS

This radio set, manufactured by All-American
Mobawk Corp.,, North Tonawanda, N. Y., is
made into a number of different cabinet jobs.

Following are the values of the units in the

assembly. Reststors: K1, 10,000 ohms; R2,
7,500 ohms; R3, 200 ohms; R4, R3, 30,000
ohms; Re6, 300,000 ohms; R7, 70,000 ohms;

R8, 1.0 megohm; K9, 900 ohms; R10, 30} ohms;
K11, 1,000 ohms; R12, 2,000 ohms; R13, 2,000
ohms. The ganged tuning condensers are of
.00034-mf, capacity; the others measure: ClI,
C2, 35 mmif.; C3, C4, .053-mf.; CS5, C14, 0.5-mf.;
Ce6, .00025-mf.; C7, .0001-mf.; C8, .02-mf.;
C1o0, Ctl, 1.0 mf.; C13, 1.5 mi.; 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 bhe on full-volume
position; and the line potential should not

exceed 115 volts.

Cathode voltages; V1, V2, 1.6; V3, 5.0; V4,
10.0: plate voltages; VI, V2, 140; V3, 50; V4,
130; VS, V6, 300; screen-grid voltages; V1,
V'2; 90; V'3, 35; conmtrol-grid voltages; V5, V6,
50. Filament voltages are: V1, V2, V3, V4,
Vs, Ve, 2.45.

The color code of the resistors in this set is
given: R8, black with red end; R6, orange with
green end; R7, orange; R4, RS, white; R3, red
with black ends.

In this recenner a 24-henry choke coil is used
as Ch, 1; it is tuned by C12. in the 25-cycle
set. the inductance has a value of 50 henries,
and the tuning condenser C12 required (to form
a 120-cycle rejector) has a value of 0.2-mf,
This circuit arrangement for reduciug hum to
a minimum should he carefully noted.

The color code for the by-pass condenser
block is as follows: 0.05 mf., red leads; 0.5
mi., blue lead. The filter condensers, con-

tained in their metal cases, have a black Jead,
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.l is located at
the rear of ‘*he chassis, next to the auntenna
and ground bindiug posts.

The tandem volume control RI, R2, is of
the tapered-resistance type, with a hop-off re.
sistance value of 0.15-0hm; 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-

length be less, it may be corrected hy shorten-
ing the cable. This 15 most convenientiy done
by unhooking the spring, tying a knot in the
cable, and then again connccting the s<pring.

Tip jacks J1 are for a phonograph pick up,
which must e 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 (('1
or C2) to a wavelength ahove the broadcast
band; the other is effective at the shorter wave-
lengths, \When the shorter wave stations are
being tuned in, conden<ers {1 and C2 act as
by-passes; at the longer wavelength both coil
sections aie effective.  The purpose of this
“staggered” design is to obtain more even am-
plification throughout the tuning band.

The screen-grid detector V3 is wired for
plate-rectification, and is resistance-capacity-
coupled to the first stage of ALF,

Connected to the reproducer is a 4-conductor
cahle 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 red one being connected also to the
center tap of T2,

Power transtormer PT has a S-volt winding

S2, two 2li-volt windings S3, $4, and the
usual high-voitage secondary S1.
Filter tuning condenser C12 is within the

filter condenser can.

As a matter of record it may be of interest,
to sume of our readers, to hst v equipment
suggested by the makers as necessiy for outs
side service, namely; a high revistance voltmeter
teading 0-30-230; a Dbattery aund high-resigtance
meter for continuity tesung; a kit of radio
service tools; a set of tested tulwk for purposes
of comparison or replacement with those in the

recerver.  Where shop service is necessary the
following items are recommended: an audio-
modulated  oscillator  for halancing; a1 output
meter  (thermo-galvanometer, preferahly. The
design and use of such ummts has hern given
in past issues of Ranio-Cwkarrt); and .o tested

dynamic reproducer for this model cha.sis.
In this receiver maodel, the procedure o hal-

anciug is as follows: conuect the output test
meter in series with voice coil of reproducer,
tune set to approximately 1,500 ke, and tune

oscillator to set: of course, placing oscillator
sufficiently near set to be heard.

serve also to control the deflection. Also, dur-
ing the first part of lalancing the set this re-
sistor may be set to short the meter, and the
tests conducted by ear. Greater precision is
obtuined 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 auterma
circuit,

IFurther balancing should take place at about
1,100, 750, and 570 kc. lowever, the adjust
ment is to he made by bending the slotted sec-

tions of the rotor plate, slightly, instead of
adjusting the trimmer condensers. (lor this
adjustment a fiber strip will be handy.) To do

a real job, the set should be checked again at
1300 ke.

Slightly distorted reception and 1educed vol-
ume may be due to an open in one-half the
secondary of ‘I'2; which is conveniently checked
by removing one tule and noting reéception. It
is pointed out that a quick and convement test
of the entire audio system and power supply
may be made by checking the performance of
a phonograph pick-up connected to tip-jacks J1.

Abnormal hum wosually can Dbe traced to
troubles which have been described n  past
issues of Ravio-Crarr. hut, for the sake ot
completeness these possible causes are given
here: filament or heater wires grounded to
chassis; socket prongs grounded to chassis by
solder; defective hy-pass or filter condensers;
grounded {laasing resistors; unbalanced or de-
fective type 45 tube; defective '80, perhaps
with only one plate functioning; open Cl2;
reversed tield coil leads; defective detector tube.
In the latter instance, a cunvenient 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 he
replaced by a new one, if it functions satisfac-
torily in the R.F. position.

When checking the receiver for antenna or
light-line intesference pickup, do not forget,
after removing the aerial lead, to short the
antenna and ground leads; as the pick-up from
the binding posts only may be considerable in
some locahitres,

The recommended antenna length for this set
is 83 feet, ncluding lead-in.

If it becomes nccessary to replace resistors
RI. R2, or condensers C1, C2, (7, or (12,
exceptional care should he taken to oltain the

correct types and values in the replacement
units,  In particular, condenser C12 must bhe
exactly right to resonate the circuit Chl1.C12

graph pick-up is not in wuse.
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trol’'s fabric cable should he stretched to an To protect output meter against hurn-out,  at the second harmonic (120 cycles) ripple of
overall length of 13§ in., or more. Should this  shunt it with a 6-ohm rheostat, which will the v0-cycle A.C. hine-frequency.
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Diagram of conncctions of the All American-Mohawk *“Model D” Lyric screem-arid receiver; a jumper closes the circwit at J1 when a phono-

Tone coutrol is obtaincd with switch SW.1.
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Figure 3 —Schematic Diagrum of Model 58 Receiver.

Model 58 Receiver

L1—lst RF Cull

1.2—1st RF Coil

1.3—2nd RF Cuil (untuned)
1.4-3rd RF Coll

1.5—3rd RF Coil

1.6 Detector Canl

L7 -Detector Plate Choke
1.8—Filter Choke

‘'l ~Main 1 ower ‘Transformer
“I'2—Audio Input Transformer
13- Audio Output T'ransformes

C1-~1u RF Tuming Condenser

C2- st RF Tuning Candenser
3--3rd RF Tuning Condenser
C4-3rd RF Tuning Condenser
(S Detector “Luning Condenser
C6- Antenna Trrmming Condenser
C2- 15t RF Alignment Condenser
'8 - 3rd RF Alignment Condenser
(0 3rd RF Algnment Cundenser

€ i6= Detector Alignment Condenser
C =15t RF Coupling Condenser .04 mid
C12—Cathode By-pass Condenser $ mid.
C13—Plate By pass Condenser .5 mtd.
Cl4—Filter Condenser .2 mid. (25 cycle onlv)
C15--31d RF Coupling Condenser .04 mid.

16 ~Cathode By pass Condenser .5 mfd.
C17—S8creen By pass Condenser .5 mfd.
C18—Detectnr Cathide By-pass Condenser 1. mfd.

€ 19—etector Screen By-pass Condenser .5 mid.

¢ 20— f'one Control Condenser 006 mfd

¢ 21—Detector Condenser .04 mfd.

€ 22—Detector Plate By-pass Condenser .0001 mta.
( 23—Detector Plate By-pass Condenser .000§ mid
C 24—Audio Coupling Condenser 006 mfd.
C25—Power Pack Filter Condenser 2 mid.
C26—Power Pack Filter Condenser 2 mid.
C27—Bufler Condenser 1 mid

C 28— Audio By pass Condenser 4 mid.

R 1--Antenns Remistor 500 shms
R 2—1Je<coupling Resistor 1,000 chme
R 3—Scteen Resistor 20,000 ohens
R4—Vulume Control 3,000 olims
R 5—Screeo Resistor 250 ohms
R6-—Untuned “T'ransturmer Resistor .1 megohn
R7--3rd RF de-coupling Resistor 1,000 ohems
RE—31d RF Cathode Resistor 1,000 ohms
R9— Detector Grid Resistor 1,000 ohms

R 10-=Derectar Cathude Resistor 50,000 ohems

R J1-—Detector Screen Resistor | megohm

R12--Detectur Plate Resistor .25 megohm

R 13—1)st Audio Grid Resistor 2 megohens

R4 Center Tap Resistor (chassis)

R 15-—Center Tap Resistor { power pack)

R 16—Screen Supply Resistor 2,050 ohms

R 17--Audio Cathode Resictor 1,950 ohme

R 18--Disider Resistor 180 ohms

R 19--Audio Bias Resistor 950 ohme

R 20—Tone Control .5 megohen

Model 60

L)1t RF Coil

[.2—1st RF Coil

L.3—2nd RF Coil (untuned)
L.4—13rd RF Coil

[.5—3rd RF Coil

16— Detector Coil
1.7—Detector Plate Choke

L 8—Power Pack Filter Choke
1.9—=Speaker Field Coil

L. 10—Speaker Voive Coil

T1—Main Power Transfurmer
T'2—Audio Input Transformer
“F 3— Audio Qutput Transformet

- ~Antenna "I'rimmer ( ondenser

¢ 2— 13t RF Tuning Condenser

U 3—Ist RF Tuning Condenser

C4—Ist RF Alignment Condenser

¢ 5-=3rd RF T'uning Condenser

C6—3rd RF Alignment Condenser

C7—3rd RF T'uming Condenser

CB--3rd RF Alignment Condenser

CY—Detectin Turmng Condenser
C 10—Detectnr Alignment Condenser
Cli—Ist RF Coupling Condenser .04 mfd.
¢ 12—2nd RF (Gnd Return Condenser .5 mfd.
C13—Ist and 2nd RF Screen Condenser .25 mid.
C 14—lst and 2nd RF Plate Condenser .25 mfd.
7215—23rd RF Coupling Condenser .04 mfd.
C 16—3rd R¥ Cathode Condenser .5 mfd.
17—31d RF Screen Condenser .5 mfd.
C18—31d RF Plate Condenser .5 mfd.
C 19—Detector Gnd Retuen Condenser .04 mfd
C20—Detector Cathode Condenser |. mfd.
C21—Detector Screen Condenser .5 mid.

€ 22—Detevtor Plate By-pass Condenser'.0001 mid.
C23—Detector Plate By-pass Condenser 0001 mfd.

Receiver

24— Audio Coupling Condenser (X6 mtd
C25—AVC Plate By-pass Condenser (106 mtd
C26—Bufler Condenver .| mid

C27—Power Pusk Filter Condenwer 2 mid

C 28— Power Pack Filter Condenser 2. mid
C29—Power Pack Filter Condenser 4. mfd.

¢ 30—Power Pack Filter Condenser 2 mtd

C 31 —Filter Choke ‘T'uning Condenver 075 myd
C 32—Taone Cuotrol Condenser 06 mtd

C 33—By-pass Condenser 2. mtd

R E—Antenna Resistance 50 ochens
R2—1.t RF de-coupling Resistor 1000 ohens
R 3—Untuned Cial Resictor 540.0K) ohens
R4—1stand 2nd RF Grid Rewstor .5 meg.
R S—1st and 2nd RF Screen Resstor 20.000 nhene
R6—3rd RF de-coupling Resisror 1,000 ohms
R7—3rd RF Bias Resistar 1000 ohens
R8—Detector Grid Resistor 1,000 ohms
R9—Detector Bias Resistor 50,000 ohen~

R 10—Detectur Plate Resistor 5 meg.

R 11—Volume Control .5 meg.

R 12—1st and 2nd RF Center Tap Resistor

R 13—Center Tap Resistor

R 14— 13t and 2nd RF Screen Resistor 20 000 ohms

R 15—Resistor 10,00 shm

R16—AVC Resistnr .5 megohm.

R }7—Resistor 900 ohens.

R 18—3rd RF Screen Resistor 5,000 vhms

R 19—AVC and Detector Screen Resistor 25,000 ohms
R 20—R esistor 5,000 chms

R 21—t AF Bias Rasistor 2,000 ohens

R 22—AVC Bias Resistor 2,000 ohms

R 23—Voltage Divider Resistor 1.300 chms,

R 24—Voltage Divider Resistor 2,380 ohms

R 25-~Voltage Divider Resistor 160 ohms
R26-—2nd Audio Bias Resistor 950 ohms
R27—Tone Selector Resistor .S megohm

R 28—2nd Audio Center Tap Resistor
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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 C1, C2, C3, C4, C5 are the
usual tuning capacities; C6, an antenna trim-
mer; C7, Cl1, Ci4, .04-mf.; C8, C10, .25-mf.;
C9, (12, (i3, Ci17, o0.5-mf.; Cis, C2o0,
C26, .006-mf.; C16, 1.0 mf.; C18, C19, .0001-
mf.; (21, €22, C27. 2 mf.; C23, C24, 4 mf.;
(25, 0.75-mf. (exact).

Resistors R1, 500 ohms; R2, R4 R6, R8, R9.
1,000 ohms; R3, R11, R12, R13, R26, ¥;3-meg.;
R5, 20.000 ohms; R7, 10,000 ohms; R10, R28,
50,000 ohms; R16, 900 ohms; R17, R19, 5,000
ohms: RI18, 25,000 ohms; R20, R2}, 2,000
ohms; R22, 1,300 ohms; R23, 2,380 ohms; R24,
160 ohms; R2S5, 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. lLetters 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.

Poor 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; V1, V2, V6, V7, 2.4 volts;
V3, V4, VS, V8 2.3 volts; V9, 5.0 volts.
Plate potentials; V1, 170 volts; V2, 180 volts;
V'3, 185 volts; V4, 60 volts; VS, 150 volts;
V6, V7, 250 volts; \'8, 30 volts. Screen-grid
potentials; V1, 70 volts; V2, 80 volts; V3,
85 volts; V4, 10 volts; V8, 20 voits. Control-
grid potentials; V1, V2, 2.0 wvolts; V3, 1.5
volts; V4, 1.0 volt; VS5, 0.1-volt; V6, V7, 50
volts; V'8, 0.2-volt. Plate currents; V1, V2,
3 ma.; V3, 2 ma.; V4, 0.1-ma.; VS5, 6 ma.;
V6, V7, 30 ma.; V'8, € 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
cuil, 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
coil’ in the air gap. Do this as follows: loosen
the holding screw. Insert in the air gap,
around the moving coil, four gauges made of
paper strips 0.01-in, thick. The strips should
be about 6 in. 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. .\ higher voltage on the
grid of the automatic volume-control tube results

in the tube drawing greater plate current
through R3, which controls the grid bias on
the first and second R.F. tubes. The increased
plate current through RJ 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, V'8, and note the
action of the needle. The astomatic 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 sc 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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AUDIO 247

Schematic Wiring Diagram of Model 5 Receiver

> 1—Antenna Trimmer Condenser
> 2—Tuning Condenser
3—Tuning Condenser

> 4+—Tuning Condenser

> 5—Alignment Condenser

C 6—Alignment Condenser

(‘(‘O(‘(‘

C 7—Coupling Capacity
i C8—Coupling Capacity
=- C 9—Audio Coupling Condenser .006
C 10—Det. plate By-pass .0001 mfd.
C 11—RF Cathode By-pass .05 mfd.
C 12—RF Plate By-pass .05 mfd.
;fC 13—RF Screen By-pass .25 mfd.
# C 14—RF Plate By-pass .05 mfd.
1C 15—Det. Cathode By-pass 1.00 mfd.
i C 16—Det. Screen By-pass .25 mfd.

lﬂ!!!!!!m!!l!!l!!i!

131

1

I

it

L7
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 I—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 7% megohm
R 7—Audio Grid Resistor 100,000 ohms

SOCKET VOLTAGES

R 8—Mid Tap Resistor

R 9—Divider Resistor 50,000 ohms
R 10—Screen Resistor 50,000 ohms
R 11—Screen Resistor 10,000 ohms
R 12—Audio Bias Resistor 400 ohms

I. 1—Antenna Coil

L 2—Primary ) 3.5
1. 3—Secondary S()f 18 Gl

L 4—Primary !
L. 5—Secondary §

I. 6—Speaker Moving Coil
I. 7—Speaker Field Coil

of RF Cuil

T 1—Audio Output Transformer

I" 2—Power Transformer

hluaiu-l..“‘

T e T R

11 b1

IR HH R

i
=
=
g
f

g
=
=
=
=
g
=
i
g
=
-':5_2
g
£
£ ]

tebiiant

Stage Tube Fil. Plate Screen CHEhOIE Grid Plate MA
E IstRF | 224 | 23 | 250 30 25 25 45
©  20dRF | 224 23 250 90 25 25 45
f Det. 224 23 150 | *20 3.0 15 5

Audio 247 2.3 250 | 250 | ... 16 | 32
= Rect. | 280 48 | Plate current of each plate— 2()

The readings were made with the volume control in

When the volume control is reduced the
the full “on™ position.

GBI

RF plate voltage remains constant
*These \()]tlL(‘Q are the correct values. The average

test kit will give much lower re'ldmgs (as low as 1/10
of these values) due to the low resistance of the meters
compared to the ln;_vh resistance included in the detector
plate and screen circuits 'llld th( 'ludm grid circuit.
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RF screen voltage increases
RF cathode voltage increases

RI grid voltage increases
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The Bosch Model 60 receiver incorporates an
autorhatic volume-control tube, V8; a ‘“mute
switch’* Sw4 (which should he closed, during
the operation of tuning. to short the voice coil
of the dynamic reproducer; thus eliminating
the sounds incidental to tuning in programs,
the automatic volume control’s panel-meter being
the resonance indicator) and connections for a
phonograph pickup. The pickup circuit is con-
trolled by an automatic switch, SW2, whick,
in the tuning dial's **O" position is designed
to replace a 1,000-ohm resistor and its bypass
condenser by a pick-up of approximately 1,000
ohms, .\t the same time, a ground spring
makes contact with condenser C4; shorting it
out of circuit and eliminating the need to de-
tune the R.I, portion of the receiver.

The components of the “Model 60 receiver
have the following constants: Condensers Cl,
C2, C3, C4 and (35 are tuning units, shunted
by aligning condensers C2A, C3A, C4A and
C5.\ in the positions indicated in the schematic
circuit; C6, antenna trimmer; C7, band-selector
coupling condenser; C8, C10, 0.25-mf.; C9, C12,
C13, Cl17, (28, 0.5-mf.; C11, Cl4, .04-mf.;
C15, C20, C26, .006-mf.; Cl6, 1 mf.; Ci18,
C19, .0001-mf.; C21, C22, 2 mf.; C23, C24

(each two 2-mf. sections in shunt), 4 mf.;
€25, .075-mf.; C27, 0.1-mf,
Resistor R1, 500 ohms; R2, R4, R8, R9,

1,000 ohms; R3, RI1, R12, Ri13 (volume con-
trol}), R26 (tone control), 0.5-meg.; RS, R6,
20,000 ohms; R7, 10,000 ohms; R10, R2S8,
50.000 ohms; R14, RI15, R27, center-tapped
resistors; R16, 900 ohms; R17, R19, 5,000
ohms; RI18, 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

(RPN BRI AP b L R ISR MO MR L LN R R

is as follows: 250 ohins, white; 500, yellow;
900, black-brown; 1,000, white-red; 2,000,
brown-yellow; 5,000, black.vellow;- 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: \'1, V2, V6,
V7, 2.4 volts; V3, V4, V5 V8, 2.3 volts;
\'9, 5 volts. Plate potentials: \'1, 170 volts;
V2, 180 volts; V3, 185 volts; \'4, 60 volts®;

\'5, 150 volts; V6, V7, 250 volts; \8, 30
volts*, Plate currents: V1, V2, 3 ma.; V3,
2 ma.; V4, 0.1-ma.*; V5, 6 ma.; V6, V7,

30 ma.; V8, 0.2-ma.*. Screen-grid poteiitials:
V1, 70 volts; \'2, 80 volts; V'3, 85 volts; V4,
10 volts®; V'8, 20 volts®*. Control-grid poten-
tials: V1, V2, 2 volts; V3, 1.5 volts; V4, 1.
volt*; \'5, 0.l-volt®; V6, V7, 50 volts; V8,
0.2-volt®,

These readings are made with the volume
control full en. These figures followed by aster-
isks are measured through resistors of high
value and, therefore, the reading will vary with
the particular type of testing instrument used.

The trimmer condensers are located on the
condenser gang. The antenna coupling cor-
denser C1A 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 C1\ 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.

The automatic volume control circuit functions
in the following manner. When the signal
being received increases in volume (as when
tuning in) a signal of increased strength is
applied to the detector tube V4; and thus to
the control-grid of screen-grid automatic vol-
ume control tube V8. This increase in the
control-grid potential of \'8 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 V1 and V2, therefore in-
creases; and this increased bias is effective on
the control-grid of V1, 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 V1 and V2. (Motion to the right indicates
a reduction in current; since the meter is wired
to work “backward” to standard test meters).

Note that the filament, cathode, and control-
and screen-grid potentials of V1 and V2 are
at approximately the same potential above ground
as the plate of V8. Therefore, particular
attention should be given to the possibility of
a short or leakage to ground through any por-
tion of the wiring or the associated apparatus.

A suitable tube to use as V'8 may he selected
in the followimg manner; Note the meter in-
Jdication with the set turned on, but detuned,
and tube V'8 out of the socket. The reading
should be between 3% 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 gahg to the zero position (plates
fully open), and place one of the cable loops
over the pin at the top right-hand side of the
large drive drum. Lead the cable along the

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 6%
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
knol> 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 $hield, 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 .0l-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 “\".”

The “Model 61" receiver has a chassis de-
signed for 25-cycle operation; the only difference
heing in the power transformer and the increased
filter capacity.

A letter following the numerals indicates the
cabinet style.
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NOMENCLATURE

R 1—Antenna Resistor 500 ohms

R 2—De-coupling Resistor 1,000 ohms

R 3—Resistor 20,000 ohms

R 4—Volume Contro! 3,000 ohms

R S—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 ochms

R10—Detector Cathode Resistor 50,000 ohms
R11—Detector Screen Resistor 1 meg.
R12—Detector Plate Resistor .5 meg.
R13—1st Audio Grid Resistor 2 meg.
R14—Filament Resistor 1.8 chms
R15—Filament Resistor 18 chms
R16—Filament Resistor 18 ohms
R17—Filament Resistor 18 ohms
R18—Tone Selector Resistor .5 meg.
R19—Voltage Divider Resistor 1,400 ohms
R20—Voltage Divider Resistor 2,600 ochms
R21—Voltage Divider Resistor 250 ohmns

C 1—1st RF Tuning Condenser

C 2—1st RF Tuning Condenser

C 3—3rd RF Tuning Condenser

C 4—3rd RF Tuning Condenser

C 5—Detector Tuning Condenser

C 6—Antenna Trimming Condenser
C 7—1st RF Alignment Condenser

C 8—3rd RF Alignment Condenser
C 9—3rd RF Alignment Condenser
C10—Detector Alignment Condenser
Cl1—1st RF Coupling Condenser .04 mfd.

i

Model 62 Recerver

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.
C18—Detector Cathdde 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.

€22—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-l.ong Distance Switch
S 2—Off and On Switch

B 1—“C" Battery—22%; volts

T 1—Audio Input Transformer
T 2—Audio Output Transformer

L 1—1st RF Coil

L 2—1st RF Coil

L 3—Untuned Transformer
L 4—3rd RF Coil

L 5—3rd RF Coil

L é—Detector Coil

L 7—Detector Plate Choke
L 8—Filter Choke

L 9—Filter Choke
I.10~Filter Choke

et AL

1 11T A A e TS

NOMENCLATURE
Model 63 Receiver

1—Antenna Resistor 500 ohms
2—De-coupling Resistor 1,000 ohms
3—Untuned Transformer Resistor 50,000 ohms
4—De-coupling Resistor 1,000 ohms

5—3rd RF Cathode Resistor 600 ohms
6—Detector Resistor 1,000 ohms

7—Detector Cathode Resistor 50,000 ohms
8—Detector Plate Resistor .5 meg.

”RRRRIRAA

R 9—Volume Control .5 meg.

R10—1st and 2nd RF Bias Resistor 1 meg.
R11—Bias Control Resistor 1 meg.
R12—Filament Resistor 1.8 ohms
R13—AVC Screen Resistor 20,000 ohms
Ri14—Voltage Divider Resistor 150 ohms
R15—Voltage Divider Resistor 900 ohms
Ri16—Voltage Divider Resistor 5,000 ohms
R17—Voltage Divider Resistor 20,000 ohms
R18—Filament Resistor 18 ohms
R19—Filament Resistor 18 ohms
R20—Filament Resistor 18 ohms
R21—Tone Contro! Resistor .5 meg.
R22—Voltage Divider Resistor 1,400 ohms
R23—Voltage Divider Resistor 2,600 ohms
R24—Voltage Divider Resistor 250 ohm«

C 1—1st RF Tuning Condenser

' 2—1st RF Tuning Condenser

C 3—3rd RF Tuning Condenser

C $+—-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

it R UG RER H rsssiREn i

C 9—3rd RF Alignment Condenser
C10—Detector Alignment Condenser
C11—Ground Series Condenser .0001 mfd.
C12—1st RF Coupling Condenser .04 mfd.
C13—2nd RF Condenser .5 mfd.
C14—Cathod¢ By-pass Condenser .5 mfd.
C15—3rd RF Coupling Condenser .04 mfd.
C16—~3rd RF Cathode Condenser .5 mfd.
C17—Detector Condenser .04 mfd.
C18—Detector Cathode Condenser 1 mfd.
C19—Detector Plate Condenser 1 mfd,
(20— Detector Plate Condenser .0001 mfd.
C21—Detector Plate Condenser .0001 mfd.
C22—Audio Coupling Condenser .006 mfd.
C23—Plate By Pass Condenser .25 mfd.
C24—Screen By Pass Condenser .25 mfd.
C25—Plate By Pass Condenser .5 mfd.

C26—AVC Plate By Pass Condenser .006 mfd.

C27—AVC Screen Condenser .5 mfd
C28—Filier Condenser 4 mfd.
C29—Filter Condenser 4 infd.
30—Tone Control Condenser .006 mfd.

T 1—Inpur Than~former
T 2—Output Transformer

B 1—AVC Plarte Battery 22Y; volts
B 2—2nd Audie “C” Bartery 22V volts

S 1—Local Distance Switch
S 2—Phono Switch
$ 3—Main Switch
S 4—Mute Switch
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OFFICIAL RADIO SERVICE MANUAL

SN HIRL R ERH DR TRt R s e b b igaifnhgiidigaiidgu it im sl s i B R CHRUHI TR

LA R U
SOCKET
R JEEAKER
m PLve- ~
%7
N . '/\
['—\ YW
—M\ /T
~ E
A
W TUBE
IIJ
w
DIAL
Lamp
9

LouD
SPEAKER
J

]
5

-
L
)
3
226
f;

) SEEER—, W LN, W SEp— W

- IFAE

j
=
|
|

vvvvvvv

—HNA L i "
n

o
)
|

ET

il

A
)
)

e

1

T L S S e L

ATWATER KENT MFG. CO.

LS

APEX MODEL 36

US.RADIO & TELEVISION CORP.

3

., | %
: W : \;": [Um o] 1’ il
B (0 & s DESIEE. ¥ | ’ " S 3§
H Q s g
E oz e e :EE&}_— .
i AH \ [0'0'0']
g ] = e .
e o L B ‘ 2 ; _
- & @ 5 &2 7 \\ Ul =
—HC—{ o w" |

e J‘m L

I17RP
‘A_AT = :
Swirew
AI_/
T
-
T

LINE

S—T l -

)i

1mz:xziii:zim:i?.mmnmimxﬁnmnmxmiumuilimmmmmumiin:zzitimmmmimmmmmumlmuummmmﬁmuunlmmmumulimmmmmmmmmmzimummlmmizm:mmmnmma!|unnmmmnmmmm;immuumuuunnmmmummnmﬁummmngnfﬂmmmnmm F

{HEHHT TR B R TR R H R R i i R R E B R R R T S A s it A i s ar il aHan et b e R R (e i TR R U BT

;-"!‘_ﬁ“fi!ﬁ! PR A a G LitA S E AR AL o

¢

ro »



QFFICIAL RADIO SERVICE MANUAL s
AT 111 40110160 LT EPAP s b LU ELREITO 11131110 LR MO I CISVAAIT 1 LT 1011 IS RIS LA R T b A a1

AMRAD CORPORATION

g

________ e SPVCCOWI T ARV

3

R

q
N
B T i T a1

‘ X
.
N
1

AP 48 TRRS DAy & 54
T AN 15 JRRI B LS ASO-F 3

Y A ZT S PN ¥
o
g
:
!

1 H U R HTH TR HIH ] T

MODEL -84

res
-

Tube Operating Voltages
Tudbe Position A B c Screen

‘24 lst r.f.
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Meter Readings With Test Plug in Socket of Set
LINE 115 VOLTS—VOLUME CONTROL FULL ON

X0 Tube Nrin

order tested 1 & 3
— — ——— —
I T 2t b
- ST . S—
[ |
IstRF. 2nd RF | 3rdKF
1. ament or | T
-ater volt. | 2.1\ 21\, 1 24 v
- S e
1: I Dlate voltage | 164 161 161
]: I". 1ontrol grid |
S | vedtag: 1 3 3| [ 18 iR
> . } ]|
-3 € Sereen pnd | 1
:; voltuge |5 | i |
2 N Cathade ! |
:: heiter 1 t 3 3| 8
V
O 1. I'late current l 2K 28 ” 2K | 1.4 2. 28 IR
< — -1 — -
<
!E J. Tuhe Tist X0 6N .6 19 30 12
1 K 14t cur- l T T - _‘ 0 -
rent change 3.2 3.2 3.2 2 4.4 4.0

KEY TO PARTS LIST

12, Dynamic speaker assemdbly with plug and 1 conductor cable; 2300 ohm
fickd: voice transformer in speaker chassis,

13, Ten watt power transformer.
14, 2.5 volt pilot light,

15. 1450 ohm, i henry filter choke,
16. 3-8.0 mfd filter condenser.

17. Voltage divider resistor 2300-2100-550 ohm

Note:  Models incorporating “Tone Control™ have a third knob in conter
Lelow escutcheon plate, which rotates a oue megohm variable resistor (part
No. 18), in a series with a .001 wmtd condeuser (part No. 19) conuected grid
to grid in the push-pull stiage.

1. 10,000 ohim volume voutrol.
2. Antenna input RF transformer.
3. 300 ohim RE ¢ bias resistor.
4. 4 garng variable condenser. ST mmft. with trimimer
5. Iutermediate stage radio fregueney transformer
6. 3-.1 RE by-pass condenser block
7. 15,000 ohm detector hias rosistor
S. L0 mfd detector by-pass condenser.,
9, 2-.001 detector plate by-pass condensers,
14, Detector plate REF choke
11. Push-pull inpnt andio trunsformer.
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10,000 ohm volume control,

Antenna-—Pre-selector inductance assembly.

250 ohm R. F.—1st I F. ¢ Bias resistor

4 gang variable condenser, 330 mmf., with trimmers.
Detector—oscillator inductance assembh'y

1 mtd. 150 volt by-pass condenser.
.5 mfd. 150 volt hy-pass condenser.

5 mfd. 250 volt Plate Supply by-pass
R. F. choke coil.

Detector choke coil.

Local-distance switch,

5 M.M.F. R.F. Coupling condenser.

ondens

KEY TO PARTS LIST

745 MMF fixed shortening condenser.

#0 MMF trimming condenser.

715 MMPFE grid condenser,
Sa06 ohm resistor.
40,000 ohm grid leak.

2000 ohm detector-oscillator hias resistar

First 1. ¥. transformer.

snd and 3rd L. ¥. transformer.

2000 ohm b as resistor.
15.000 ohmn bias resistor.
L2 hy-pass condenser.

Push-pull {rput transformer.
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METER READINGS WITH TEST PLUG IN SOCKET OF
SET LINE 115 VOLTS—VOLUME CONTROL FULL ON

N

H.

Tubes in

order Lested 1 2
Type of tube oy R
troxition

of tube RY¥. OUNC.
Filament or -

_h - volt 1 Qg
Plate

voltage 160 X0
Control grid

voltage 20
Screen grid

voltage H R0
“Cathode to |

hester {253 120
Plate current “ 10 | eto

*Non-Osctllating.

T b L e ey Ty ey

1 Megohm tone control.
004 MED condenser.
2500 ohim dynamic field and speakef
assembly with inpnt transformer.
150 ohm, 3 Henry choke.
Triple 8 mfd. Mershon Condenser.

150

s

X0

R0

150

2%

Power Transformer.

Voltage divider resistor.
2450—3150—850 ohms.

2.5 volt di4] light hulb.

100,000 ohm resistor.
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Fig. 19. Schematic Wiring
Diagram, Balkite Combina-
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N Balkite AB 6-135, Form A
; C 6o RECTIFIER =g}= CHOKES
: B2 owe
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o L AAA- i O DET :
: 4 L
B T « | I— % i
; < £ 3 TRANSFORMER ' ¢ (O NeG.
A 9 --— A
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. ) ) HIGH  RESISTANCES ww _AcHoke i
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1 0—0 00 ; SWITCH =" 8
13 3 3 3 Lo ( M '.
I : as
i A TRANSFORMER
1 . : - Balkite AB 6-135, Form B
: r o E - e
.3 H 4 3

L 1

Balkite Electrolyte

g' 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 destructlon to the umt would result.
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~ BROWNING DRAKE CORP.

CONSTANTS FOR MODEL 69 CONSTANTS FOR MODELS 70 & 71

1. - 400 ohms 1 watt Rl R2 R3 R14 R13 - .25 meg. Cl.l C2.1 C3.1 Cl.2 c2.2

2. - 600 ohms 1 watt R4 R5 R6 - 10,000 ohm C3.2 - .1 MF 200 volt .
3. - 50,000 ohms 1 watt R7 R8 R9 - 20,000 ohm Cl.3 €2.3 C3.3 - .IMF 300 V §
4. - 3000 ohms 1 watt R10 R29 - 1 meg. . C4.1 C4.2 - ,1 MF 200 V.

5. - .5 megohms 1/3 watt  R11 R18 R19 - 40,000 ohms  C4.3 - .25 MF 300 V.

6. - 1 megohm 1/3 watt R12 - .1 meg. c5.1 05.2 - 1 MF 200 V.

7. - 45,000 ohms 2 watt R16 - 40,000 ohm €6 C7 C13 - .00025 MF

8. - 20,000 ohms 3 watt R17 - 90,000 ohm c8 - .01 MF

9. - .25 megohms 1/3 watt R20 - 200,000 ohm €10.1 - .25 MF 200 V.

10. - 60,000 ohms 2 watt R21 - 300 ohm €10.2 - .5 MF 300 V.

11. - 90 ohms wire wound R22 - 45 ohm €10.3 - .1 MF 300 V.

12. - .25 megohms 1/3 watt  R23 - 20 ohm C10.4 - .2 MF 200 V.
13. - .25 megohms 1/3 watt  R24 - .5 meg. C10.5 - 2 MF 200 V.
14, - 2 megohms 1/3 watt R25 - .15 meg. Cl4 - .00025 MF

15, - 2000 ohms wire wound R26 - 20 ohm

16. - 2000 ohms wire wound R27 - 10,000 ohm
| 17. - .25 megohms 1/3 watt R28 - 20,0CC ohm
5l 18, - .25 megohms 1/3 watt R30 R32 - 2 meg.

110 - .01 MF Midget

! 19. - 30 ohms C.T. wire wound R31 - 2000 ohm 245

1 20. - Vol. Cont. Pot. 10,000 ohms .01 MFD. CABLE

4 21. - .1 megohms 1/3 watt INPUTS— I 227 e ;)PUETALEETR

| CONDENSERS gz ¢ ke

4 101.1 - .5 MF 200 volt e ] = Dol i
H 101.2 - .5 MF 3C0 volt OUTLET FIELD |
1102.1 - .5 MF 200 volt TS ST J B H
| 102.2 - .5 MF 300 volt L) < <% |
103 - .1 MF Midget ! J ) ] [E;j 3 ﬂ
[ 104.1 - .2 MF 200 volt \S LJdX (¢ - d
[l 104.2 - .2 WF 300 volt S T AL 1% ]
l 104.3 - .2 MF 200 volt FEtF OHMs i
H 104.4 - .2 MF 200 volt o

H 1C4.5 - .2 MF 300 volt VS 2 S

1 104.6 - .5 MF 200 volt

F 105 - .0l MF Midget :

il 106 - .00025 MF Midget . S FILTER |2

| 107 - .00025 MF Midget ] §

1 108 - 8 MF Electrolytic L 8

1 109 - 8 MF Electrolytic 3 TMFD MFO AL

A 1

Circuit diagramn of the type VSA Speaker-Amplifier for use with the MB30 tuner.

PRE-SELECTOR UNTUNED RF 006 BAND PASS SPACED R. F. RF
BAND PASS COILS $. TRANSF _MFD, CoILS TRANSF. . . CHOKE
g k! - ‘ ~ '

£ OQUTPUT ¥
b g
' i
: i
- \* -
f " 0025 MFD, §
g - EACH ;
o bl
: )
!ﬁ i
i [ 2 :
L. . : _§.]--sg.000. .
i 20,000~ 500° >3 M i
H OHMS OHMS 2
) "3\ —O B+67V.
f
: £ L— 1~ —0O B+I35

DE:IIOTRES. LD CHOKE x TO 150V
4 “A” ARE LT MFD. EACH ‘/L M s ° 25w
“l OO OOTCTOT I‘ 3 AC.
] i N
i 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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BROWNING-DRAKE CORP.

FOUR-TUBE BATTERY OPERATED.

b

HIHHHHHTHY

Y N
5
Switch
T Gl T o Ty . n_ % Ts
L] Ll L]
4L _# (
7 71 i R 1 I R
c —iCs
L ! L3 N L2 G B F
. Fi F2 i)
1
- l o & o L g—
= A BVolts 0 8- Bed5 B30 Beld5  Ce C-4y €9
C1—.0005-mfd. variable condenser. and placed under the filament end of the F1, F2, F3,—Fixed filament control resistances to
C>—.00025-mfd. variable condenser. secondary. match the t of tubes employed.

C3—.00025-mfd. fixed condenser.

C4—.0.1-to 1.0-mfd. fixed condenser.

Cy—.0001-mfd. fixed condenser.

L1—46 turns No. 20 d.s.c. wire on a form 3 inches
in diameter, with a center tap.

L2—75 turns No. 20 d.s.c. wire on a 3-inch form.

L2—24 turns No. 28 d.c.c. wire wound in a greove

L4+—20 turns No. 28d.c.c. wire wound on a 2}-
inch form to fit in grid end of secondary (La).
1 —100-henry choke coils.
R —1-megohm grid leaks.
N-—Neutralizing condenser, consistiog of a small
brass disc about an inch in diameter.
mounted so as to make its position, in re-

J —Single-circuit filament control jack.

G —. -mfd, grid condenser ahd leak (6-
megohm).

Ti1, T2,—Two UV-199 tubes,

T3, T4~—Two UV-201-~A or High-mu tubes. If
the latter are used, Fr and Fa may be
omitted.

lation to La, variable. Ts,—Semi power tube.

FANSTEEL PRODUCTS CO.
BALKITE MODEL-A.

BT R R A e

N!WRALI§|N6 CONDENSERS
.
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(2l 21 Iy ! SPEAKER
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LIS LI

COLONIAL RADIO CORP.
MODEL 36

VB S o AR B b J4 M ek iee |

1 s

i

GND. === -="— - - ~-fF-aT - - P MMF 20,000 0
Lo o ! ‘,250 N\ OHMS  .O1-MF  .4-MEG. ‘453 VOICE
a } 24 1oy TR S \ uxL\
1 | 3 y A
" 7 A v Y N3 i
. ; ca:Ilcs > 800 \
. ’ 4 !
f ! (& . om\‘cs ll ‘
3O . @ t 3 o \ - va :‘ \
%} Q 2 @ 3 (e R) ;f: S, ‘|
> ! 4
{ > 5 — O1-MF. :’ i_,:(r, Il
s8] |4 a m I
-4 <
-—d b3 - BN (i FIELD
bt .,\ voLt: | Nom Lo
<7 N l CONTROL BALANCER I ﬁ
3 ‘ <
3 \ bl OMMS !
r:: \ (.s )!61 d. H ! -\mll:l!
k i H - i (_CA:‘L
; 7
€5°000 / Y] l BW_L
CHASSIS \\ o000
100,000 onms ™
OMMS
(4, 200 MMF ’
€S, 300 MMF CH.2
€6. TS0 MMF 5000 OHMS 8
C7. 0.2-MF
B, 1. MF
)
[ o
AC

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
ohtain volume ccntrol. 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

and preferably between 1,200 and 1,400 ke.: an.d
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 ke. Service Men are

the lightline. The tone control 1s the extremg left cautioned against changing the set_(ings of these
knob on the front of the panel. condensers unless the tuning units have been
The following data are offered to Service Men by 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.

the manufacturers, for use when it becomes neces-
sary to replace either the tuning condensers or the
R.I. transformers:

‘The station selector dial should be set to the tre-
quency of some strong local station, above 1,000 kc.

LONG RADIO CO.
‘CARDINAL MODEL 70.

.025-MF )
7 27

I

- 0005-MF,
/0M.

4

(TR LT LR LT R e i b RRTER T i ed i i ot il et o aaisiaigh i s eins it e i s g

4
( i
¢ 4 25¢
[ om, 3,
AAMNVAA- .LJ\N\N\ ,
.ZJJI 8%
F
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ST

HE IR B T AR T s e s i i R o iyt S



B VORUME CONTRO:
- AND SWiITCN

ANTENNR COVPENSRTOR

" rm— MECHRNICRILY (COUPEDT —
27 L) :‘! —+ 4% -

anfant AxTions
T ?

comamvarion A 0

ror
n LI6NT

1

" BREMER-TULLY ~
MODELS 81 &82

Ay

TO SWITCN TERMINALS
ON SOCKLT POWER NI T

Tube No. Type Position of Tube
in of I1st R. F., Det..
Order Tube Etc.
| 227 Ist R. F.
2 227 2nd R. F
3 227 3rd R. F.
4 227 Detector
5 227 Ist Audio
6 245 Ist P-P
7 245 2nd P-P
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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.I. stages and a screen-grid de-
tector, to obtain high amplification); a type '30
AL amplifier; and two type 31 power tubes in
push-pull.  The completed receiver is designed to
operate three BB batteries, a “("’ battery, and
2-volt *".\"" battery, particularly the Eveready
type a\-600 “ANir-Cell.”

The values of the various construction units
are itemized in the following list:

Resistor RI, 750,000 ohms; R2, 250,000 ohms;
R3, 500,000 ohms: R4 (tone-control variable
resistor), 0-50,000 ohms; RS, 2 megs.; R, fila-
ment current liuniting resistor, 0-6-ohm,

NS EN the fol-

g BATTERY RRCHIYER

The condensers in the have

BRUNSWICK  MODEL-13

1.1 ma.; V4, 0.03-ma.; V5, 2.4 ma.; V6, V7,
6.2 ma.

From consideration of these figures it will he
noted that the total plate current consumption is
only slightly over 18 ma.

The color code of the resistors used in the
315" is as follows: R1, purple; R2, blue; R3,
black; R3, 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 requiie the field-current
supply used by the regular dynamic reproducers.

The moving voice-coils of the inducter dynamic
reproducer, like the coils in an ordinary mag-
netic reproducer, are of the high-impedance type.

The small tone-control knob is located directly

FOCTTIEY

aACKk—] |

‘C‘BAT';(RV ® ®
7, 1)
K /

O
QO

VLl il iy

BLACK
WHITE

°B" BATTERY
MAROON

"8 BATTERY

VL P27l

AIR CELL BATTERY — -B-

At lcft, top vicw of the Brunswick “Model B-15,” designed to work with 2-volt tubes,
an “inductor dynamic” reproducer, and an air-cell 1" battery; the last unit, approri-
mately the sice of a storage battery, will be noted in the sketch at the right.

lowing designations and respective capacities:
¢, 10 mmf.; C1, tuning condensers, C2, ('3, C4,
.000423-mf.; C5 (volume control) variable dual
condenser, 10 mmf.; C6, C7, 10 mmif.; (8,
D002-mf,; €9 .\ 4" hy-pass to chassis) C10
and C12 Y%-mf.; C11, 0.14-mf.; C13, .0002-mf.,;
C14, .02-mf.; C15, .03-mf.; C16 and C17, 1 mf.
The I, 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 thc large
resistances in the plate and screen-grid circuits
of the detector tube, V4, the reading on most set
analyzers will he in the neighhorhood of 5 volts;
whereas, the values indicated, in the list Lelow,
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 tule's position in the circuit, as fol-
lows: V1, V2, V'3, V6, V7, 135 volts; V4, 67.5
volts (note comment above); V5, 67.5 volts.
Control-grid potentials: V1, V2, V'3, V4, V5, 3
volts: V6, \'7, 22,5 volts., Screen-grid poten-
tals, V1, V20 V3, V4, 69 volts. The plate-
current readings are as follows: V1, \'2, V3,

pomsasaas T

............F.?V/!‘.’.‘::.‘.‘?"J_‘!QE-.._. .

below the **Uni-Selector’ control, which is, really,
a combination of two knebs; 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' hattery, are shown
in the detail sketch, It will be noted that the
A" bhattery's terminal reading is 2.5 volts: in
the set this is reduced to the required 2 volts bLy
the drop through resistor R6.

The accessories are specially recommended for
use in the Model 13-15. The color code for the

battery leads is as follows: " \—," “DI—" and
“C 4" black: N+, white; I 4 6747

yellow; “B 4 135, maroon; “C — 3” (and
chassis), browu; “C — 22%,"” yellow.

There are a few precautions to he observed
when checking this recetver; probably the most
important is not to use any method of testing
which will put a short circuit across the tube
filaments, or the A’ supply.

The reason for this is, that if the current
putput of the air-cell "A" battery exceeds the
value of 0.75-amp., the carbon electrodes of the
battery will become filled with the electrolyte in
the cells, and cannot again be made to function.
Service Men accustomed to shorting the A"
circuit (as when a storage battery is used for
the “A” supply) cannot use the same test pro-
cedure in connection with the air-cell battery
without permanently damaging the latter,

Auother point to be observed is that this char-
acteristic of the air-cell requires thut uo more
tubes than are shown here be employed in the
circuit; consequently, a pilot light must not he
placed in the set as an additional convenience,
since these lamps usually consume at least '4-
amp,

At the present moment, there is no convenient
wiay 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 dectermine 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 ob-
tained in this manner,

It is a common practice among service men,
in an etfort to speed the testing of receivers, to
successively tap the tubes in a receiver. In
the " 13-15" this is inadvisable, because the dan-
ger of shorting the elements of a tube, and thus
destroying the air-cell ™ 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 ot the “primary”
type; that is, it gencrates its own current. on-
sequently, it cannot be charged like a storage or
“secondary’’ battery. Mlso, unlike cther vrimary
batteries having a liquid electrolyte, this is not
designed to permit replenishing the elements
or the solutiou 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 "\ supply. Yor 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 broadeast station, must he controlling. It is
intended for a distance-getter, having a rated
sensitivity of 5 microvolts per meter, on the
standard antenna.
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BRUNSWICK MODEL DC-I5S RECEIVER

———— MECHANICALLY COUPLED - —

- Lg Cg
ICz -32 4|F2_¢ L -32 H. ﬂ'SO'_
l 2 ’?iﬂg ‘F} 1 : UL T
1 l a l N | Te, ir, $r
‘ J 8 B[]
1 Lo = L -1—03 L Tes jEs ’_C”:_‘ |
:LJ ) L3 ] L3 — ‘R i >——)—>——l }'—<
> > _— > >
i iR,
A - > |
R, s
= — -~ > -
Cis
@ DENOTES cr&ASSIS——»b
GROUND
L, LOm. h. C; 200 i . £ R, 15,000 (YELLOW)
L, 205 «.h. Cs 0.02 u. £ Rs; 30,000 (ORANGE) 25 Vet Le
L 52 m.h Co 0.03 . # R, 0~-50,000 2.3 Vo R
Le €65 mh. c:, 2.o,u../.f R, |5,ooc’> (YELLOW) Pilet Light 1 .
Ls D.C.Res.60“ 5% C, 10 i f. Ry, 18.0 ohms
Lo 12-15 hy, Ci. 0.02_wf R, 150 ohms 210% YO d.C.
g. '% -loj‘-;u-/ gus :.g ;,; 2” 1253‘ eg-;h:s;éé EgEoNsmms. LINE-120V.
2 ’“.}‘. " 14 He ¥ A 12 'y o~0 -
C3 425}4—/‘)‘ Ma x. Cis o'l4,“vg" S, H.&H. 3 Point Sw.ltch SPEAKER FIELD +
C, 200 s . £ R, 500,000 (BLACK) S, H.&H. 2 Point Switch
Cs 0.25 _u /. R, 250,000 (BLUE) T, 2:| PP Transformer
C. 0.14 u'f R; 50,000 (RED) T, 60:] Output * o

oot

Lelb QIO elioNes

————
it R

S S g sBee
=

r I T )

1011

TYHVN I0IAYES OIGVY TVIOIJJI0



OFFICIAL RADIO SERVICE MANUAL

Why notservice gg
those radio sets
with fresh tubes?

MPROVEMENTS 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 tupe research and engineerirg develcpment.
What is more, those improvements and refinements are
translated into everyday terms- - into tubes available to vou
without delay. And that's what counts rom the servicing
and merchandising standpoint.

Operating on a controlled production schedule rigidly geared
to actual demand, the DeForest organization offers yvou
fresh tubes  tubes produced a month or two ago, and not
tubes piled up in big inventories and consequently without
the latest improvements and refinements.

If vou woukd know the latest technique in radio tubes and
what it means in radio set operation, insist on fresh DelForest
Audions.  And for your guidance

Here’s how you can identify fresh, up-to-date tubes:

Improved Tone Quality resulting from greater rigidity and
therefore minimum microphonic 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.

Posttice 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 Valume 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 far 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.

&M RADIO TUBES
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Conaection To Chassis

R1

The two models, 33 DC and 34 DC, are

1

identical electrically except that Model 34 has
a more sensitive loudspeaker, capable of finer

reproduction.
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SUCCENSS
1o the SERVICE MAN

As Good Tools Help to
Make a Good Mechanie.

Good Parts are Essential F
to Efficient Service Work

VERY service man knows how mnch 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-
lund reliability.

Since radio began, Hammarlund has been conden-
ser headquarters. Later came coils, dials,
chokes, shields, couplings and the fa- | Send 25c¢
mous “HiQ” Custom-Built Receivers—all | for HiQ-31

leaders in their field. Manual.
) .| A Mintof
Not by chance has Hammarland leadership Helpful
. been maintained—bnt 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.

i 3 { MAIL
‘ot HAMMARLUND MFG. CO. { COUPON
. 124-138 West 33rd Street |
-y Y o .
New York. N. Y, i
P
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Rad_lo Service data Sheet

COLUMBIA SCREEN-GRID 8 RECEIVER

This is a standard radio receiver mercnandised
under a number of individua! trade marks. For
instance, Wextark Radio Stores. Inc., of Chi:
cago, distribute this chassis; and so does Allied
Radio Corporation, Chicago,. Its manufactur:
ers are the Columbia Radio Corp., Chicago, Il

The constants are as follows: capacities C4,
CS, Cé6 are blocking condensers with celluloid
washers, .025-in. thick, separating each pair of
plates; (7, Cla, C19, 0.1-mf.; C8, 0.88-mf.;
€9, Clo, 0.2.mf.; C11, 1.0mf.; (12, C13,
.001-mf.; Ci5, 0.5-mf.; Cl6, 1.8:mf.; (17, C18,
2.3-mf.

Volume control resistor R1 may be eithe;
a Yaxley 6,000-ohm or a Centralaly 30,000-ochm
‘potentiometer; R2, 110 ohms; RI3, R4, RI12,
10,000 ohms ecach; RS, R8, 100,000 ohkms; R6,
R7, 65.000 ohms: R9. 1.000 ohms; R10, 30,000
ohms; RI1, 7,500 ohms; R13. Ri4, 30 ohms.

R.F. chokes Chl Ch2, and (h3 consist of
635 turns each of No. 38 S.5.C. wire; Ch4,
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;
Ché (contained within the power pack), 400
ohms; Ch7, the dynamic reproducer’s field wind-
ing, 1,000 ohms.

The resistor strip-assembly, underneath the
chassis, includes the following resistor units,
parallel to each other in this order, starting from
the end nearest to the strip on which are mounted
the R.F. coupling impedances and capacities:
RS, R9, R8, R4, R10, R7, R6, R1l, R12. Re-
sistor R3 is connected at the side of the re-
sistor strip, one lug being soldered to R9 and the
other to R4. Resistor R2 is mounted at about
the center of the strip carrying the R.F. coup-
ling impedances and capacities. Resistors R13
and R14 are located at the power pack.

Between the tuning drum and the power trans-
former is located a condenser bank, which com-

prises the following capacities: Cl11, brown.
white leads, 300-volt rating; C15, slate, and
green-white, 200 v.; Cl6, red, 300 v.; C17,

green, and green-white, 600 v.; C18, red, and
green-white, 600 v. The '80 tube fits in the
corner, behind the power transformer; the other
tubes range along the back of the chassis in
numerical order.

1t will be observed that the smetal brackets
(shown dotted in the schematic circuit) sup-
porting the R.F. chokes Chl, Ch2 and Ch3, are
conneated to the cathodes of the screen-grid
tubes; approximately three thousand receivers

e 8 0y

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 prohably eliminate this tendency,
which may exist in a few instances. The reason
for this circuit oscillation is that th chnokes are
designed to resonate at a wavelength just above
the upper end of the broadcast band; this re.
sults in obtaining more even amplification
throughout the tuning band,

Circuit oscillation, between 70 and 100, may
be caused by an open or short in C8.

The makers of this receiver, in their manual,
stress the point that the Service Man should
determine whether the radio receiver has a
good ground connection and a set of good tubes,
before looking further for faults in operation.

Circuit oscillation or strong regeneration may,
in some cases, be traced to lack of the shield
which is furnished as a cover for the bottom
of the chassis.

Power detection is used in this receiver:
Note that the detector is resistance-capacity

coupled to the first stage of A.F. amplification.

Hum will result if one of the '45's loses
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 R1 by employing the
circuit shown and the values given above.

Coupling condensers C4, CS. C6. are made
in. a novel manner. Exact spacing between the
two plates is obtained by using a celluloid
washer baving a thickness of ,025.in. Capacity
adjustment is obtained, not by varying a screw,
but by cbanging the spacing washer of each
condenser; and tightening the bolding screw to
the fixed point that iz necessary to bold the

plates tightly in position. The gelectivity of
this receiver may he increased, at the expense
of selectivity, in special installations hy sub-
stituting, for the .025-in. washer furnished 1n
tbe chassis, celluloid spacers having a thickness
of .020. or 0030.n. It is important to remem-
ber that any increase or decrease in the ca-
pacity of these condensers does not unbalance
the tuning circuits, so long as the increase or
decrease in the amount of capacity is alike
in all stages.

A defect in the '‘radio-phono.” switching sys.
tem such as the switch's failing to connect ¢'10
or to open the pick-up circuit, may cause a
loud hum.

Following is a tahle of average operating
voltages for this receiver, taken at a line po-
tential of 115 volts, with the volume control
set at maximum. and the power transformer’s
primary-tap switch set at the position shown
in solid lines in the schematic circuit:

Tube in Tester

Ma. Ma.
Tube Out Nor- Grid
Tube'4” “B™ 4 "“B” “C” K mal Test
V1 245180 240 174 — 1.5 1.5 45 6.7
V2 245180 240 174 — 1.5 15 45 67
V3 245 180 240 174 - 1.5 15 45 67
V4 2.45 106 240 106 —14.5 145 02 ...
VS 2.45 162 2.40 68 — 30 30 32 38
V6 2.35 230 220 212 38.0 .. 20, 23
V7 235 230 220 212 —38.0

The screen-grids should carry 80 volts posi-
tive potential.

Condensers C7 and (9 are contained in one
case. The identifying colors are: (7 lead, red;
C7.C9 common lead, four cabled red leads; C9,
blue.

Condensers C10 and (19 are contained in one

case. The identifving colors are: C10 lead,
green; (10-C19 common lead grounded; C19,
slate,

The color code for the detector tone filter con-
densers and coupling condenser, contained in
one case, are: (12, green; Ci12C13 common
lead, yellow; C13-C14 common lead, red; Cl4,
brown.

To prevent vircuit oscillation, the tube shields
must be fastened securely.

A defective rubber grommet on the pilot-light
assemhly will short one side of the ‘45 flament
winding and cause R13 to burn out: resulting
in hum, no signal, or a burntout or shorted
power pack.
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This seven-tube modcrn vecoiver is manufactured for distribution by retailers, jobbers and meil ovder howses under their private brands.

Observe the metal

brackets indicated by dotted lines slongside Ch 1, Ch 2 and Ch 3; the connections of these vary in different receivers, as espioined in the test.
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OFFICIAL RADIO SERVICE MANUAL
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