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The Most Complete 4.
Set Tester Ever Bw‘,‘ !

The Jewell Pattern 444 Set Analyzer tests every circuit in ny
set, including those using variable mu, and output and radlo ‘e-
quency pentode tubes.
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An improved switching system for selecting circuit tests separates

all A.C. and D.C. tests. This speeds testing and greatly reduces%

the possibility of securing incorrect readings.

In addition to all the voltage and current measuring ranges be'g
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available at time saving pin jack terminals, a triple range output o
meter circuit and a triple range ohmmeter are provided for use i.,

i set servicing. A.C. current ranges up to 8 amperes are provided
& for servicing other household appliances such as vacuum cleaners,
g oil burners, and electric refrigerators.

;:’, Every possible feature has been incorporated that will reduce

dibiee

wear and make the instrument more sturdy. The elimination of

binding posts which loosen and break, non-shatterable glass scaie
) covers, and a test plug and cable that are separable from the ana-
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 Prico $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
super-heterodyne receiver, must be accurately adjusted to obtain
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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
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receiver built today and provides for future design in that it covers

Pattern 560 Test Oscillator, complete with the band from 125 to 185 KC
two ‘230 tubes, batteries, and portable triple-
range output meter.

3

Pattern 560 Test Oscillator without output
metes. List Price $82.00 Write for a bulletin describing the
. complete Jewell Radio Service Instru-
ment Line. You can pay for them

Pattern 559 Dutput Meter only. from your extra profits.

Servicemen’s Price $61.50

List Price $15.00
Servicemen’s Price $15.00
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List Price $102,00 g
Servicemen’s Price $76.50 é
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Jewell Electrical Instrument Co., 1642-V Walnut St., Chicagoa
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INDEX TO COMMERCIAL WIRING DIAGRAMS

AR N R R e R Iy

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

W

Oft"l, the trade name of a set is known by the user of this book but the name of the manufacturer not known.
rching for diagrams, if the particular diagram you desire cannot be found, be sure to look through the Mis-
cella section at the end of this index.

If it is not listed there look through the Trade Name Index; this gives the name
of th®y

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

ufacturer for each trade name. Since all diagrams are listed in the index in alphabetical order in’accordance

Ingthe supplements are included diagrams for which we have received requests. Wherever the diagrams that have
requested are not included in one set of supplements, they will appear in the first set published after we receive
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,
?T[Q_?S?f_igl!g _t_q_t_}E§e__v_vho have voluntarily submitted diagrams for publication in the supplements.—THE PUBLISHERS.

bee
the

2
E
=l
=]
E
g
=
=
=
:j WAATAGE OF RECEIVERS ___ 76N Model 62—D. C. ... ... 90F B-180 Form B; B-135; BY; BW
&5f PHONO-RADIO INSTALLATION 76M Model 63—D. C. ... 90G or B Model D; B-11 _________ 104B
el R.oM' A. COLOR CODE 76M  AMERICAN TRANSFORMER CO. Socket “A” supply ... 23 &
8§ MPETER MULTIPLIERS 76P PF 250 Power Amplifier . 334 6-180 Form A ... . ..~ o6 B
3 ABC Hi Power Box ... 26 BREMER-TULLY MFG. CO. E
2 2-AP amplifier and 21-D Hi B-T Counterphase 6; Counter- E
= A A Power ng T AT 342 phase 8; 6;140 power converter i06
£ A C. mertran Concert-Ha mpli- 6-40 circuit diagram; 8-20A _____ 107
2 AXCL_IZ)&A:Y)’(I‘I(: 1;5(: ?(1.-30 v fier type 25A; Approved 7-70 and 7-71 108 E
XL-61: AC-66 I Audio Cireuits ... 334A (Also see Brunswick) £
& AC-63: AC-65 .. T 19 Plate Supply Transformer BROWNING-DRAKE CORP. E
XL-5; Navigator, Navigator Connections ... 334B Model 34, 36 and 38 ... 350 &=
Power P ' g0  AMPERITE Line Voltage Con- MB-30 .. 108A E
XL-10: XL-70 80A trols for Standard Receivers .. 761 Model 69; Models 70 & 71 108B g8
E  XL-60: XL-50A. C. T 308 AMRAD CORPORATION BRUNSWICK BALKE COLLENDER
£ ACME ELECTRIC co. 7 Neutrodyne A.C.-56; Model D.C.- CO. S
g Model S.G. 88; A.C.-7 81 6; Model A.C.-6 Concerto Models 14, 21 and 31 S.P.U. .. 109 E
ALL AMERICAN MOHAWK CORP Nocturne 92 Model 31 combination radio g
6 and 8 tube A.C. “W” Power : Model D.C.-7; Model A.C.-7 ... 93 and Panatrope ... ... 110
B .C. 82 Model 80, gg, and 83; No. 7100; 04 RP‘;\.II; RP%-:;O_ ______
3 No. 8-522 Models 3 and 1
LyGréc models 60, 61, 62, 65 and 02 3500-2; 2500-1; S-733; 7191 o5 BRUNSW!I‘Cll(l RIG%I(I) COl;LP.2 o
: power unit; No. 3590 ... Bremer-Tully Models 81 & 82 .. 11
Lysréc models 80, 83, 84, 85, 86, - Amrad model 81 (Bel Canto 06 Brsemer-Tully lgodels Slfl &
2 A : Series) _. 82—25 cy; Brunswick S14 =
i 70, 073c acrllg 75; No. 90 chassis, 83 APEX RADIO CO. & S21; Brunswick Panatrope =
g: No 90yChSS°1525CC]eN0 98 See U 8. Radio and Television Co. S31 110B £
& c'hassis 60 e cley ’ : 84 ARGUS RADIO CORP. Bremer-Tully S81 & S82—60 5
Mohawk on d)iII battery am d B-195; B-125 . 326 cy; Brunswick S-14 & S21— g
A.C. 226207 - _oery and .. ATWATER KENT MANUFACTUR- 60 cy. .. ¢ B
[N Model D. Lyric Recoivers 7 R4A ING CO. Model 5NO (SPU X-900, Chas- =
E  DModel 44: Model T - ers 34B Model 10; Model 10B; Model 20 sis X-1101 ..o oD E
g All Ameri Lyric B-94 . 368C compact; Model 12; Model Panatrope 3NC8 (Chassis X- =
B R o drie B84 . 19; Model 20 «ooo oo 97 1103, SPU X-901) . 108 E
(Same a Columb';z Radio Co.) Model 21 dry celi; Model 32; Model 3KR8 (SPU X-355, Chas- ]
AMERI%A?‘I BOSC;[ Mz;\(l}Nlé)'i‘O Model 36 with condenser vol- sis X-822) 110F
CORP ume control;lModel 36 vlvith - SP[IJ{ }(()-{«}8;113K(§8e)d gv};%] }?Iéfi,
5 y . q resistance volume control ... 5KR s - g
R 1 Toolas 27 AmPorada; 46 Modeis 30, 33, 35, 48 and 49 __ 99 & dynamic spkr. (used with =
Cruiser, Royal Criiser and L Model 37; Model 38; and power 3KR6 & 5KR6 ... 110G &
""S‘."'i Coy*'f‘ C"“S;rl a§‘5d b"{' UNIE oo e 100 Chassis X-801 (used with 5KR, E
e aots o ode e Models 40, 42 and 52; Model 44; 5KRO 2KRO & GKR6). i
M 31‘317 S%GS 76 d 76L th and power unit 101 & dynamic spkr. (used with
. % G U Models 66AC 969 Model 41; Model 43 ... - 102 panatrope combinations and =
116, 136 for A.C.; Model 107 Model 50; 2nd. type power unit 3KRO & 3KR6) ... 110H E
2 for AC -miVI d o lgGe 146 for Model 41; 3rd. type power Chassis X-1104 (used with
: 1%% 176, 46A0 éls ! " 88 unit for Model 41; 2nd. type panatrope combinations and
Model 96 D C. 110 V. Crui o power unit for Model 44 _____. 103 3NWS8); SPU X-902 (used é
O el 156 Goiace, popers Model 55 and 55C ... ... 104 with 3NW8) ... 1101 £
B Model 835 Sices Mpodel 28: 3rd. type Model 60-C . 328 Models 15 & 22; Model R-1 __ 110J £
£ e AUDIOLA RADIO CO. Model B-15 “Uni-Selector” ... 110K B
T BT e e B Series 31 . 104A  Model D.C15 oo 110L
Modx_':t_s 82ang: ‘{)9’“ yp.e T Superheterodyne receiver ... 104B BUCKINGHAM RADIO CORP. =
*  BAN edition 3 and 3 Nobde AUTOMATIC RADIO AND MFG. CO.  Model 80 348 E
. Tvoos BAN dition 5 “Tom Thumb” Portable ........... 340 BUSH AND LANE PIANO CO. g
Sy ypes SoNedition AUTOMOBILE RADIO CORP, No. 10 DeLuxe; No. 12 S.G .. 111 E
and 6 NObattery -------------------- 90 TR-106: NR-109 75 £
Model 54 D.C. receiver; Bosch TEVEy SRRy T C =]
4 Motor Car receiver 91 B g
* Model 58, 59 ... ... 90A  BALKITE PRODUCTS COMPANY. CANADIAN MARCOUNI CO. &
Model 61, 62 ... . .. ... 90B Model C; Model F ..oooooooooo... - 105 Type XIVD.C. oo 360 &
® Model 60 Volume Control Re- Models A-3; A-5 and A-T .. 352 Tuner Unit Types XV, XVI, i
ceiver 90C (A & B Eliminators) XVII, XVIII A.C.; Power 8
Model 5 - 90D Balkite BX; Combination KX; Unit XVI . 361
Model 60 and 61 (Automatic AB6-135 Form A; AB6-135 Model 20 A.C. Chassis ... - 362 H
Volume Control) ... 90E Form B 104A Model 20 A.C. Power Unit ... 363 H
O e e T st s
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COLONIAL RADIO CORP.

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

369

Model 23 A.C. Power Unit
Model 19 D.C. B
Model 28—29 _

Model 70 .

Model 80, GO and 25 cycle 375
Model 89 376
Model 90 SN
Model 99 . R ¥
Model 110 . 379
i Model 120 . . 380
CANA{)L\N WESTINGHOUSE CO
.TD.
Model 55, W55A, W57, W60,
W58 371
6-Tube A.C. Chassis 1928 model
and 200B loud speaker
18 SPU . " 372
CAPEHART CORP.
See Webster Elec. Co. Page . 350

CLEARTONE RADIO CORP.

Golderest Model 60; Model 80 112

Clearodyne Model 70; Clear
tone Series 100 R 113

Model 110 compact; Model 112 114

Model 31 AC. .. . 115
31and 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.

CONTINENTAL RADIO CORP.

Models Ten 29-A and B with
171-L Power Unit; Model 9 128
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; lrlldyn 3R3
5-38; Type V; Model 51;
25tage A.E. amplifier for
type V; Model XI and XL 131
Model 4- 29 Models 308, 318,
33S, 34S; Models 4108, 418,
428, 828 132
Models 40S, 41S, 128, 82S, ar-
ranged for M type speaker,
Model 401; Modcl 608 . 133
Models GOS 618, 628 63S
Jewelbox T04-A oo o 134
Model 601 135

Jewelbox 704-B; Showbox Y706 136
Jewelbox 704; Gembox, Gem-
chest 610-609 A.C.; 804 A.C. 137
Jewelbox 706; Models 20, 21,
22; Model RFL-90
Models 41-A & 42-AC; 6-20 and
6-85 139
Bandbox Jr. 401 A; 602 Band-
box; Buddy and Chum 140
Model 54 - New Buddy Midget 351

set 118
Columbia C-5 and Kolster K- 24;

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

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

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

combination ... . _____. 124

COLUMBIA RADIO CO.
Screen Grid - 8 . . ... 125
Sereen Grid 8 receiver 118B

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

Model 26; Model 59; M-odel 76 138D

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

Model 77; Model 84; Supez ‘Bud-
dy Boy

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 FEerwick; Band-
box Jr.; A.B.C. Power unit

Barcarolle and Minute; Etude
and  Symphouny;  Electrice
Hastings ..

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

Types 400-420; 110 .

ARIA and Troubador models

Aria and Troubador models
type 740; type 750 .

Type 800 Chassis; Type ‘810
Chassis

Type 810 Phonograph Type
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.

138E
138F

381
282

383

384
385
386
387
388

ELECTRICAL RESEARCH LABORA-

THOMAS A. EDISON,

TORIES
Erla model 224 screen grid
Erla model 225
Model 271 Midget

INC.
(Also see Splitdorf)
R-4, R-b and C-4
R-1, R-2 and C-2 Chassis Jr
and Je; Model C-1 chassis SC
RT-1, R-2 and C-2 chassis Jr.
and Cr (25 cycle) ... ...
Models R-6 & R-7
Models R4, R5, D.C. .. .. .

ELECTRAD, INC.

Loftin-White amplifier
Type 250; and 250 Push- Pull

141
142
143

.. 140B

140D

63
368B

EMERSON RADIO & PHONOGRAPH

CORP.
Model F _

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

SERS .
Fada 10, 11, 30 and 31 - 60
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. - 60 cycle; 20Z
A.C. - 25 cycle; 256 A.C. - 60
cycle; 256Z A.C. - 25 cycle

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

Fada 40 A.C. 6D cycle usmg
P-250 Elec. Unit and 7-A
speaker; Fadx 50, 70, 71
and 72 . .

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

“77 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 umt
R-80-A unit, 480-A or SF
50/80A . .
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356

76N

144
145

. 146

147

148

149
150
. 151

152

“Special” A.C. receiver 265 UA
or CA and RP-65-UA or CA;
262-UA or CA and RP-62-UA
or CA; 480-B and SF 50/80 B 1%
“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
Fada KA-6 Chassis’ for models
42, 44, 46, 41, 47
Fada 5-tube Neutrodyne; 160

154
1+54B

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

162

wave set ... 163
Model 457 Power Unit; “Model

NR8ODC .. 164
Model QOS 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 82 . ____ 167
QD-16S; Model N 168
Model G Model G power pack

Model G with (G60-S power

supply 169
Earl model 41 "Freshman model

M with M-60-S power supply 170
New and improved Masterpiece;
Equaphase; Model H-9 171
Combination K and K-60- S

QD-16S . 172
Q-15 and Q- 16 2N und 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-31 266A
H-7v L . 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-T7;
OEM-7 super selective;
5-tube 1925 model .. - 177

Day-Fan Five “5044” ... _. 178

Model 50556 . .. ... ... 358A

Day-Fan Five Twenty Seven
5-tube; Six - 6 tube; Seven
T-tube . - 179

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

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

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

Power Supply for No.
524 and No. 55256 ... 182
8-tube Model 5077; 8-tube
Model 5080; 8-AC Power Set 183
General Motors Model “A”
chassis; Delco Automotive
Radio 184
I ANIR RO TN G
A.C. Model 60; A.C. Model 100 185
.GRAYBAR ELECTRIC CO.
Model 311 338
700 266A
900 266B
770 266D
Graybar No. 8 Midget _....... 266G

Graybar Models 700, 770, 900 266H

A. H. GREBE & CO.

R.F. Amplifier type RORN;
“13"” Regenerative Receiver;
Skort Wave type CR-18;

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

Broadcast Receiver ... ... 187
Super Synchrophase type SK-4;

Synchrophase 7-AC ... 188
Synchrophase 7 ... ... 189
Super Synchrophase A.C.-SK~4 188A

B & C Socket power type 671-B
Synchrophase type AH-1 . 188B
GRIGSBY-GRUNOW CO.
Majestic Models 60-70-80; 7BP3
Power Unit; 7BP6 Power Unit
Models 90, 91 and 92; 9P3 Pow-
er Unit; 9P6 Power Unit;
Model 70B chassis in 72 Set
Model 100; 90-B .
Model 100-B; 180 and 181 __._ .
7P6 and 7P3 Power Unit (old
wiring) 7P6 and 7P3 Power

190

191
192
193

Unit oo 194
8P6 and 8P3 Power Unit; P.U.

System in 130-A  Super

Screen Grid chassis . ... 195

Super Screen Grid chassis in

model 130-A; in Model 230-A 196

Majestic “B” eliminators .......... 25
Majestic Models 50, 51 and 52
SUPErS oo 192B
GULBRANSEN COMPANY
Model C 9-in-Line ... . 197
Champion Junior 196G
Model 724; 8-Tube ... ... 196H
HAMMARLUND MFG. CO.
HI-Q 20 AC. i 51
HI-Q 31 AC. . . e 356
HORN RADIO MFG. CO.
Model 15 . J R — 458D
HOWARD RADIO CO.
Model SG-A s 196A
Model 8 Green Diamond (3
diags.) ... S —— 196B
Model SG-B Midget .. ... 196C
Model SG-C ... ... e 196D

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

«;
¢

JACKSON BELL
Model 62 Midget . .- 354
JENKINS & ADAIR, Inc.
Microphone Mixing Panel Type
3-B; Monitor Panel; Level
Indicator Panel e 196E
Type “A” Amplifying Panel;
Type “D” amplifying panel. 196F
JESS% FRENCH & SONS PIANO CO.
Junior Model “G” . ieieeen 355

KELLER FULLER MFG. CO. LTD.
Radiette Model 14F 355
Model FIFTY, Model SIXTY 228B

KELLOGG SWITCHBOARD AND

SUPPLY CO.

10 i
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6 7Tub§ Set 507 and 508; A.C. N
-tube set inductance tuned;
“A™ chassis B0, gu, %34' NATHANIEL BALDWIN CO.
516 - 8-tubes ... ... 198 Screen Grid Model 80 ... .. 324 :
Power Unit K-50 for sets No. NATIONAL CARBON CO. INC. :
524, 525, 527, 528; Chassis Eveready models, 1, 2 and 3; :
“BY 515, 519, 521 .. __ 199 series 50 ... e 220
52%‘ ar12d5526 with power unit E‘g%ready series 30, 30-C and - 3
0. 24 200 o, .30 e - ‘
Wave Master; RFL 7.tube Cas- 0 NATIONAL TRANSFORMER CO.
cade 201 1§'Iidget S X ——— _. 358E
Models 533, 534, 535, 536 .. 2004  SereenGrid 8 .o 358F
COLIN B. KENNEDY CORP. PEERLESS
I\L;IIOgell %81; 110;2%?0 = 202 (See United Reproducers Corp.) E
odel 6 type 420; Model 15 PHILA. STORAGE BATTERY CO. E
type 430 and 431 ... 203 PHILCO RESISTOR AND :
7 Cornet D.C.; Type 435; Model CONDENSER DATA 76-0 &
20 type 440; Model 521 and OSCILLATOR CIRCUIT FOR
e TR 204 175 OR 260 K.C. 76-0 i
odel 10; Model 20 .. ... ... 205 Philco Model 40; Model 41 ... 222 E
Ke;medy Model 826B Combina- Model 65: Model 76 293 B
fon oo e 204A M : L6 & 8o :
Royal 80; Models 30 and 32 . 204B Mgggllsg777 & TTA; 36 & 82 ... égé
KING MANUFACTURING CORP. 96 & 96-A; 206 & 296-A . 226

Model 10K1 Neutrodyne; 25
Neutrodyne; 71 Neutrodyne;

30 T.R.F.; 61 T.R.F.; 62
Model E and 80A; Model 80;
Model 81 207
Model F; Model 82 and power
pack . . 208
Model J; Model H ... ... 209
Model 97; Model 98; King Mon-
arch e 210
Model G; Power pack wiring
King Royal, Imperial, and
Monarch . B 211
KNAPP “A” POWER UNIT _____ 359
KOLSTER RADIO CORP.
Columbia type 930; Kolster 6K 212
Kolster 6-tube receiver; 7-tube
A.C. set (Brandes) - 213
Kolster 8A-B-C; 6H; 7A and 7B 214
K-44; K-43 .. . ... 215
K-46 . . ... 216
Brandes B10; B15; B16 . . ___ 217

Tuning chassis for 7-tube sets
used in K-21, K-23, K-24 and
K-28; 4-tube chassis used in
K-20, K-22, K-25 and K-27;
Power supply and amplifier
unit in K-24 - 218

K-20, K-22, K-27 & K-87 _ . 218A
K-42; K-30 & K-32 218B
L
LAFAYETTE — See Gulbransen
and Wells Gardner.
C. R. LEUTZ, INC.
Trans-Oceanic; “Seven Seas”
console JE 338
LINCOLN RADIO CORP.
Model 31 ... . . 357
Lincoln DC-8 ... 368C
M
MAJESTIC
(See Grigsby-Grunow Co.)
MASTER RADIO MFG. CO. LTD.
Master Model 424 . 355

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

Mills phonograph 218C
Phonograph diagrams with ex-
tra speakers . ... 18D

MONTGOMERY WARD & CO.
5 tube S.G. battery sets Nos.
1522 & 1562. (Wells Gard-
ner); 7-tube A.C. S.G. sets
Nos. 2822, 2827, 2895, 2897.
(U.S. Rad. & Television Co.) 218M
8 tube A.C. S.G. scts Nos. 2955
& 2957. (Wells Gardner);
8 tube A.C. S.G. sets Nos.
3035, 3037, 3065, 3067. (U.S.
Rad. & Television) ...

Models 511, 521, 512, 513, 514,
515, 531, 651, 571; Model 95

“A” & “B” Eliminators “DB”
& “B” part of “DAB” socket
powers; 180 voit B and .B
part of 180V. AB; Types B-
603 & B-253; AB-663, AB-,
623, AB-463, AB-423

Phiico Set Model 65; ‘“Baby
Grand” 20 & 20A . S

Socket “A” supply

AB-656 & AB-6562 . .. .. .

Models 92, 95, 95E, 96A, 9GE,
296, 296A, 296E 2

Models 111 and 111-A

Models 220 and 220-A

Models 211 and 211-A

Philco Model 30

Models 56 and 46-E

Models 111 and 111-A

Models 112 and 112-A -

Models 112 and 112-A Radio-
Phonograph; Models 270 and
270-A .. .2

Models 70 and 70-A .

Models 90 and Y0-A . —

PIERCE AIRO, INC.

AC-24-45

De WALD Model A.C. 524 . ¢

Pierce Airo DeWald D.C.-632

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

Pilotone Electric  6-tube;
Super Wasp .. oo 228
Pilot Automotive Radio; Grimes
110-volt D.C. New Yorker;
Twin S.G.8 . ion 229
K-106; K-108; S.G.-105 . 230
A.C. Super Wasp . ... 73
Pilot Midget .. . 354
Pilot Universal Super Wasp ... 368D
PRIESS RADIO CO.
Modeis R and C nine-in-line
SUPETS oo ememeeeeeane 357

R C A=-VICTOR CO. (Victor Div.)
Alhambra 1 (7-1); Electrola
Cromwell, Borgia II ... 231
Electrola 9-25; Electrola 9-40 232
Electrola Hyperion; Alhambra
II and Florenza; Radiola 25
Catacomb far Alhambra II
(7-2) and Florenza (9-1) . 233
Models 7-3, 7-30 and R-20;
Electrola Radiola 7-26; Vic-
tor Radiola 16 . .. ... _ 234
10-70; AP-777C; Catacomb,
Radiola 28; 12-15; 12-256 _____..
AP-952 and AP-997; Victor
Radiola 18; AP-974-A; 961-A
and 997-A; 12-15
Victor Radiola 17 (in model
7-25); 9-15 237
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AP-735; AP-997C; Model 9-55 238 33-A power supply (25 & 60 No. 14 phonograph diagram;
Electrola Radiola 9-54; Auto- cy:); 1929 9-tube S.G. sup- No.638 A&B .. -
2 matic Electrola 10-69; and heterodyne ... . 268 A No. 12 & No. 14 ..
: N poweerirm T R i 239 Ié’l(l)del 34-A; hModel- 35-A . 268B FE
E R-32, -42, ilver Marshall -Super with .
108 1051 o 240 Model 36A Chassis and 32A L AR S DI L s
% AP-947 (RPA-1A); AP-952 an Power Pack _... .. . ... 268C o e
X AP-997 (RPA-5 and RPA-5 722 Band Selector 7; SM-712 TEMPLE CORPORATION
| special); Electrcla Radiola 5 MTuner, 724 A.C. Recelver ... 268D gg(l) gg(l) gg? 3 i
: 9-18 41 odel 714 Superheterod ne; ; =
; 7265 Radiola 9-54; Electrola sonllodels 37, 38 and 39 T g6sE TRANSE OKMER CORP. OF AMER- E
: 10270 oo 212 NORA PHONOGRAPH CO. INC. =
2 Victor Radio R-14 . . 212A Modél 2RP-26 . .. 269 Clarion AC-53, AC-55, 25, 51- 2
2L Victor Radio R-15 . 266D 3Rand 4R .. 270 25,53 - 25,85 | — 328 Z
! YVictor 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 g
Radiola Division P 273 AC-90, AC-91, AC-914, 25-90 i
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 11I; Radiola AC Am- SPARKS.WITHINGTON €O, Model 6 & 7; DC & AC power g
E plifier; AR; Balanced Am- Sparton Model 39; 89A .. 275 packs .. 332 =]
E plifier, RadiolaIVIIIV : .. 243 49; 9-30 ... .. 276 U =
= Radiola V; VI; II; IV ________ 244 931 and 301 DC. o 277 B
& Radiola J1TA; IX; Superhetero- 6-26, 6-16; A.C. 62-63 & A.C. 7 278 Ulgé:‘tl;]rll)elAslgf) ghﬁl“;’NER &2 3
E dyne; Radicla Grand A.C.-89; DeLuxe 109 ... 279 Sentinel 666-C 9-tube chassis
é Radiola 16; AP-937; VIIB ... Sparks Ensemble ... - 280 for phonograph combination 346
E  Radiola 20; Radiola 30 __ 5-26, 5-15; Model 110 _ 281 Pid aod oS
= Model 444 and 440 7-tube S.G. 348
B 67 o Sparton 931 A.C. .. 280B  gentinel 104, for models 11, 12
E  Super VIl (AR-810), “semi- Equasonne Model 589 ... 280C 15 and 16 . 346A
£  portable” (AR-812), 24 and Sparton Model 301 A.C. ... 280D Sentinel 8 and 9; 31.33 and
= 26 e 249 SPIEGEL, MAY, STERN CO. e vk ’ n 46B
£ Radiola 95 _ 250 “Melrose"——same as Apex 41 . 306 p p L
& 46 D.C.; 33 251 SPLITDORF ELECTRIC MFG. CO. U. S. RADIO & TELEVISION CO. E
& Radiola 17; Radiola 60; Radio- R-200; PAD-4; ABBEY (with (See Montgomery Ward & Co.) 5
g la 18 .. volume control ... . ... 322 Model 80; Apex 48 - 60 cycle, =
g 33 D.C. ABBEY Model 171 324 48A - 25 cycle . .. ... 305 =
E 28 (battery operated): loud- Splitdorf Model M5, R.V.-695 322A Apex 41 - 60 cycle, 43 - 25 cy- 3
g speaker 104 RPA unit _ 254 odel M-6; R-100 = ... .. 322B cle; 42 - 60 cycle, 44 - 25 cy- =
= 47 255 STANDARD RADIC CORP. cle oo 306 =
&  Radiola 64; AP-951; AP-935 __ 256 A.C. Model 29 342 Apex 46 & 47 - 60 cycle, 46A =
£ Radiola 41; Sterling SPU; Re- STEINITE RADIO COMPANY & 47A, 25 cycle; Model 30 =
= ceptor SPU; Loudﬂpeaker 1056 267 50-A & 102-A . .. Automotive o oo 307 =
E Radiola 67 . - 268 991, 992, 993; 261 & 262 UNITED REPRODUCERS CORP. =
'."=_' Radiola 47 O, 259 Model 40 power pack (Peerless) Courier “65” chas- =
£ :{]ad[l)o]é 5(5)1 %10 ______ . Eg(l) Powerlzf)’éck Models 40C —60 oA S sis; ggr}gls K-70 . 303 E
_— - rersins oo Coieeomeeoen eries ectrostatic £
18 D.C.; 62 .. . 262 No. 10 Screen Gnd Chassis in (Kylectron) . oo 304 :
Radiola 66 . _. 9263 Models 70, 80, ... 282B =
30-A 25 cy; 21 & 22: 30A STERLING MANUFACTUR!NG Co. E:
RPA Unit . o 264 No. 4; No. 4 chassis, power WEBSTER ELECTRIC CO. z
i Rrunswick RPA-4 with Pana- unit, and speaker ... 284 2-Stage PQO. Amplifier; Code
3 trope and panel connection No. ‘t Sﬁeagil‘;hNO-‘ 4 power 6005; 6025—JD Amplifier. 350A £
3 8-tube panel); RP1A with unit; No. chassis ... -Sta . ifier ; 60: 3
2 Panatrogc an()i panel conn. . 265 Sterling Midget; Model “B” __. 268F 3 i ie37pg) AAm[l)'l;iﬁer,Goso-—JE =
Radiola 141 chassis; 32 RPA unit 266 STEWART-WARNER CORP. WELLS GA phter - 350B- §
| Radiola 44 Modcls 3 & 10 305-315-320; 300; 310-325; 330; 4 ARDNER CO.
e R T S A T
2 RCA R- 30 _______ _ 266A 385 390 . o -in-Line
1CA 86 2263 500-520-526; 700-705-710; 530- 257 Sz‘;: as Gulblansen—see 197 ,E
3 Audio frequency circuits (86 2 535; 715- 720 8 e s oo £
E  Rca g2 y ¢ ) ZSSS Power unit models 530-535-715- WESTINGHOUSE ELECTRIC & ’3
5 Radiola 28 AC "RCA Loud- 720; Power units models 801- w MFG. CO. #
speaker 106 . . .. . 266F 801A 811- 811A — series B; W}ng 266A
Radiola 18, same as Victor 15 . 266D Modcl 806 series B ... 288 WR6 - ~ 366b
Radiola 42 . . ... 242A Model 750; 950 series battery Westingha oo 266D
Radiola 24 and 104 e s.G. T 289 westmghouse No. WR-10 ___ 266G
speaker . 242B 950 ch R95(;) ;5 g;g‘o %ychAg: 290 %;}{nngouse models WR-8 & -
RCA-Victor Radiola “Super- Models R-100
ette” Madel RT P 266 and EF " 290a WILLARD STORAGE BATTERY CO. |}
Models 80, 82, 83 266H Series 900 . 291 power units No. 3095; é
RADIO SERVICE OSCILLATOR 76J STORY AND CLARK RADIO CORP. 4095; 3310 & 4310 “A” pow- £}
i REMLER RADIO CORP. Model 36 tuner unit; Model 36 er units No. 3280; 3262; 3
: 15 KC Superheterodyne 340 power pack; Model 42 and 23290 & 3390 . 304A H
Cameo Model 14 7 354 51 tuncx umt ~ _ 290B A4-B units No. 3301; 6301 §
ROBERTSON-DAVIS CO. e A : - 304B
Melo-Heald 1l-tube Superhe- STROMBERG-CARLSON MFG. CO. TZER :
terodyne _ T 357 c.z u(.;t& 61) -968; 523 & 524; 635 (See All American Mohawk Crop.) 3
641 & 642 Z E
SEARS, ROEBUCK & (CO. 638 D.C.; 652 & (654 ZENITH RADIO CORP. 8
Silvertone Models F, G, H, J, 816 . - 295 11E & 14E; 11-12-14 308 E
same as King 207, 208, 209 403 AA audio p(mex unit, 404 17-series filament; 4R; ZE10
Silvertone F, ¥F, G, H,J = __.__ 200B RA and 404 RAC SPU; 403 power supply; ZE-5 power
SILVER-MARSHALL, INC. B audio pewer unit e e 296 supply for model 17 309 &
Models 30 (chassis), 60 Lowboy, 635 D.C.; 601 & 02 battery . . 297 33X & 362X 6-tube electric; £
95 ngh“ay and 75 Concert No. 1-B; 403 & 403A power 34P & 342P 6-tube electric 310 :
Grand . . . 268 pack; No. 10 and 11 receivers 298 Model 27; 31 & 32 .. 311 ¥
720 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
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33-34-35; 35A-342-352-352A-

362 ... ) 3t2
35P-35AP-352P-352AP; 37A .. 313
ZE14 power supply; ZE11 pow-

er supply; ZE13 power sup-

ply; ZE15 power supply ... 314
39-39A-392-392A; 40A 315
36PX-35APX-352PX-352APX-

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

set - 316
ZE17 power supply; ZE18 pow-

er supply; Models 60, 61, 62,

602, 612 & 622 without loop;

64, 67, 642 & 672 with loop 317

Acnie—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.
Aztec—Stein, Fred W.
Baldwin—Nathaniel Baldwin Co.
Balkite—National Transformer

5

Co

Mtg.

(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. v
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.
Courter—United Reproducers Corp.

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

TRADE NAME
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16 & 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 & 17 -

60 cycle; 712, 722, 732 & 772

- 256 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. Inc.
Graybar—Graybar Electric Co.
Gicbe—Grebe Radio Co., A. H.
Gulbransen—Gulbransen Co.
Hammarlund—Hammarlund Mfg. Co.
Howard--Howard Radio Co.
Hyatt--tlyatt 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 Electric Co.)
Leutz—Leutz, Inc., C. R.
Lincoln—Lincoln Radio Corp.
Loftin White—(See Electrad)
Lyric—All American Mohawk Corp.
Majestic—Grigsby Grunow Co.
Marti—Marti Radio Corp.
Master—Master Radio Mfg. Co. Ltd.
McMillan—McMillan Radio Co.
Melo Heald—Robertson Davis Co.
Melorad Cathedral—Federated Pur-
chasers.
Minera—Minerva Radio Co.
Nati%nal—NationaI Transformer Mfg.
0.
Navigator—A. C. Dayton Co.
Orpheus—Roth-Downs Mfg. Co.
Patterson—Patterson Radio Corp.
Peerless—United Reproducers Corp.
(Now Gray Electriec Co.)

T T TS T Sl

Continental Wireless and Sup-
ply Co. “Voice of the Road”

Automotive _ . . 344
Magnaformer 9-8 Superhetero-

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

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

Grimes 4-DL Inverse Duplex 358
Zaney-Gill Receiver .. 358A
Mission Bell .and Royale .. 368A

INDEX

Philco—Philadelphia Storage Battery

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

o.

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 Phorograph Co. Inc.
Sparton— Sparks Withington Co.
Splitdorf—Edison, Thomas A., Inc.
Star Raider—Continental Radio Co.
Steinite—Steinite Radio Co.
Sterling—Sterling Mftg. Co.
Stewart Warner—Stewart Warner

orp.

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.

Transitone—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 Electric Co.

Westinghouse—Westinghouse Elec. &
Mfg. Co.

Willard—Willard Storage Battery Co.

Work-Rite—Work-Rite Radio Corp.

Wurlitzer—(Sce  All Amervican Mo-
hawk Corp.)

Zenith—Zenith Radio Corp.
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Potter Condenser Service

Replacement By-Pass and Filter Blocks
For All Receivers

Unequalled Hi-Speed Shipment of Special Units Duplicated 48 Hours
Standard Condenser Units After Receipt of Order
Potter Condenser service provides immediate shipment Any condenser unit can be duplicated in less than 48
of condenser units for standard sets. hours. Send the old block in and get back from Potter
Use the Potter Wall Chart of Replacement Condensers an exact duplicate. Our container plant makes special
when you need by-pass or filter condensers. Just look up cases for any job.
the make and model, and order by number the unit you . . . .
If it’s a condenser you need, Potter has it or will make

want.
Replace defective units with Potrer Condensers, made to
the set manufacturer’s specifications. There’s more profit

it to your exact specifications on short notice.

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

and you can depend on the quality the factory in North Chicago, IlL.

Send For This Free Chart

o ' Potter Condenser | -.

e |
Replacement Chart | " |
A ATIONAL OIGANIIATION ATmSERVICE ﬁ l

- TS BEERAT IEEERT . Do |

aaliﬂﬂ

. B e e
I EEEEEETETE Y | Carvidge
Potter Rug Aerial |7 OE IR Units Wax
i E 4
The convenient and sensitive : ; - Potter cartridge condenser units
aerial for all sets. Makes the out- E :F and No. 1 wax should be carried
side antenna unnecessary. No in- £ o by every serviceman. Invaluable
stallation; just connect to receiver. §_ e for quick repairs.
: 3 g ¢
The Potter Co. g TE North Chicago, Ill.
Sales Offices ;E % Sales Offices

202 Baker Bldg.,

Minneapolis, Minn,

Starin Ave.,

Buffalo, N, Y.

710 Union Central Bldg.,
Cincinnati, Ohio.

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

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

905 Mission St.,
San Francisco, Calif.

1641 Stout St.,
Denver, Colo.

549 W. Washington Blvd., T
Chicago, 1L l*

19

1 THHMELII B AW
i R
—

Il 305 Seventh Ave.,
] Pittsburgh, Pa
1202 Maryland Ave., : = @ : : o
e 0{ = , S 1913 Pacific Ave.,
S 'S ) L _7_44 j S Dallas, Texas.
ranklin St., 4 276 Smith St
I I L 2]
Boston, Mass. PO ER NOS. los'sm == Winnipeg, Manitoba, Can.

eliminator stops interfer-

A National Organization | ence from entering set At Your Service
through the power supply. R W TR IR R - (PSR WY
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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 furnished.

and then insert the supplement pages in their numerical and alphabetical ovder.

is complete.

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;

Then rveplace 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 manufacturer not known,

In searching for diagrams. if the particular diagram you desire cannot be found, be sure to look through the Mis-
I7 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 manufacturer before a particular

diagram ean be found.

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

Wherever the diagrams that have

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

them.

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

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

A

WATTAGE OF RECEIVERS T6N
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

Pox\en P 80

XL-10; XL-70 B0A
AL-60; XL-50A. C. 30B

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
Lyﬁrbéc models 60, 61, 62, 65 and

. 82
Lyric models 80, 83, 84, 85, 86,
88 82
70, 73 and 75; No. 90 chassis,
bO cyele 83
No. 90 chassis, 25 cycle; No. 96
chassis, 60 cycle %4
Mohawk one ial battery and
A.C. 226-227 85
Model D. Lyric Receivers 84A
Model 44; Model H 848
All American Lyric B-94 358C

Audio Circuits 334A
Plate Supply Transformer
Connections 334B
AMPERITE Line Vcltage Con-
trols for Standard Receivers 761
AMRAD CORPORATION
Neutrodyne A.C.-5; Model D.C.-
6; Model A.C.-6 Concerto
Nocturne 92
Model D.C.-7; Model A.C.-7 93
Model 80, 82, and 83; No. 7100;
No. S-522 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 19 99

Model 37; Model 38; and power

ALLIED RADIO CO. unit . 100
{Same as Columbia Radio (o.) Models 40, 42 and 52; Model 44;
AMERICAN BOSCH MAGNETO and power unit 101
CORP. Model 41; Model 43 102
16 Amborola; 27 Amborada; 46 Model 50; 2nd. type power unit
The Little Six; 57 and 87 86 for Model 41; 3rd. type power
Cruiser, Royal Cruiser and Im- unit for Model 11; 2nd. type
perial Cruiser model 35 bat- power unit for Model 44 103
tery sets 87 Model 55 and 55C 104
Models 66, 76, and 76l the 3rd. type Model 60-C 328
Cruiser; Models 66AC, 96, AUDIOLA RADIO CO.
116, 136 for A.C.; Model 107 Series 31 104A
for A.C.; Modeis 126, 146, Supelhetelodyne receiver 104B
166, 176, 46A.C. 58 AUTOMATIC RADIO AND MFG. CO.
Model 96 D. C. 110 V. Cruiser; “Tom Thumb” Portable 340
Model 156 Cruiser; Model 28; AUTOMOBILE RADIO CORP.
Model 825 Super Dynamic TR-106; NR-109 75
Power Pack 89
Models 48 and 49; Type BAN
edition 2 Nobattery, Type B
BAN edition 3 and 4 Nobat-
tery; Types BAN edition 5
and 6 Nobattery 90
Model 54 D.C. receiver; Bosch BALKITE PRODUCTS COMPANY.
Motor Car receiver - 91 Model C; Model F . 105
Model 58, 59 . 90A Models A- 3; A-5 and A-7 352
Model 61, 62 90B (A & B Eliminators)
AMERICAN TRANSFORMER CO. Balkite BX; Combination KX;
PF 250 Power Amplifier 334 AB6-135 Form A; AB6-135
ABC Hi Power Box . ... 26 Form B 104A
2-AP amplifier and 21-D Hi B-180 Form B; B-135; BY; BW
Power box 342 or B Model D; B-11 104B
Amertran Coneert-Hall Ampli- Socket “A” supply 23
fier type 25A; Approved 6-180 Form A 26
ki i i R T T e e R R iR R e DL H R

BREMER-TULLY MFG. CO.
B-T Counterphase 6; Counter-
phase 8; 6-40 power converter 106
6-40 circuit diagran; 8-20A 107
7-70 and 7-71 108
(Also see Brunswick)
BROWNING-DRAKE CORP.

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

BRUNSWICK BALKE COLLENDER

CO.

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

and Panatrope 110
RPA-1; RPA-4 265
Models 3 and 10 267

BRUNSWICK RADIO CORP.

Bremer-Tully Models 81 & 82 110A
Bremer-Tully Models S81 &

S82—25 cy; Brunswick S14
& S21; Brunswick Panatrope
S31

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

110B

60 cy 110C
Model 5NO (SPU X-900, Chas-
sis X-1101 110D
Panatrope 3NC8 (Chassis X-
1103, SPU X-901) 110E
Model 3KR8 (SPU X-355, Chas-
sis X-822) . . 110F
SPU X-341 (used with 5KR,
5KRO & 3KRO), SPU X-341
& dynamic spkr. (used with
3KR6 & 5KR6 110G
Chassis X-801 (used with 5KR,
5KRO 2KRO & 5KRé6);
& dynamic spkr. (used with
panatrope combinations and
3KRO & 3KR6) 110H
Chassis  X-1104 (used with
panatrope combinations and
3NW8); SPU X-902 (used
with 3NWS8) . 1101
Models 15 & 22; Model R-1 110J
Model B-15 “Uni-Selector” 110K
Model D.C.-15 110L
BUCKINGHAM RADIO CORP.
Model 80 . 348
BUSH AND LANE PIANO CO.
No, 10 DeLuxe; No. 12 S.G 111
C
CANADIAN MARCONI CO.
Type XIV D.C. .. ... 360
Tuner Unit Types XV, XVI,
XVII, XVIII A.C.; Power
Unit XVI 361
Model 20 A.C. Chassis 362
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RADIO MEN, ELECTRICIANS, TELE-
PHONE MEN OR MEN WITH SIMILAR
KNOWLEDGE, WRITE US ABOUT OUR
TRAINING PLAN —WE NOT ONLY
ARRANGE TRAINING BUT SPARETIME

PHOTO - ELECTRIC RESEARCH LAB-
ORATORY CORP.—A MILLION DOLLAR
CORPORATION — HAVE CONTRACTED
TO EXCLUSIVELY EMPLOY OUR MEM-
BERS TO OPERATE THEIR NEW

WORK AS WELL. PHOTO-ELECTRIC ENGRAVER.

SERVICE MEN
WANTED EVERYWHERE

O INSTALL and service all makes of sound repro-
ducing systems, public address systems, etc.

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

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

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

USERS OF SOUND EQUIPMENT,
write us. We have aa electre-acoustical
engineer near yeu avaiiable now te

MANUFACTURERS OF SOUND
EQUIPMENT, you can join our orgem-
ization and reap the advantages of the
largest amd mest comprehensive seund
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.




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; 7 tube A.C.
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 B recciver

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-7T and AC-7C

Model 3B and 3C; Trirdyn 3R3;
5-38; Type V; Model 51;
2.stage A.F. amplifier for
type V; Model X1 and XL

Model 4-29; Models 30S, 318,
33S, 34S; Models 40S, 418§,
428, 828 . .

Models 408, 418, 128, 82S, ar-
ranged for M type speaker;
Model 401; Modcl 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 . . .

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

Model 54 - New Buddy Midget

Wigit model 48

Ll i peediiHRTB TR T R R R s el aii s i e satidii s s st it e ous gyt it niig i
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COLUMBIA PHONOGRAPH CO.

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

371

372

350
112

Model 20 A.C. Power Unit
Model 21 A.C. Chassis
: Model 21 A.C. Power Unit
E Model 22 A.C. Chussis
Model 22 A.C. Power Unit
Model 23 A.C. Chassis
: Model 23 A.C. Power Unit
g Model 19 D.C.
E Model 28—29
] Model 70
E Model 80, 60 and 25 cycle
g Model 89
é Model 90
E: Model 99
15 Model 110
E Model 120
g CANADIAN WES'I]N(.HOUQE Co.
LTD.
E Model 55, Wb6A, W57, W60,
E W58
= 6-Tube A.C. Chassis 1928 model
E and 200B loud speaker, No.
18 SPU . . ..
CAPEHART CORP.
See Webster Elec. Co. Page
CLEARTONE RADIO CORP.
Golderest Model 60; Model 80
(Clearodyne Model 70; Clear
tone Series 100

113
114

116
116

S 117

330
116B

118

119
120

12
122

123

124

125
118B

126
127
128
129

130

131

132

140
364
368A
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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 CO.
CS-5; F-5; D-17 353
DELCO RADIO CORP.
“Police” Short Wave Set 76A
Delco Automotive Radio 184

E

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

Erla model 224 screen grid 142A

Erla model 225 142B
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 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 3588
EMERSON 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.; lOZ, llZ, 30Z, 31Z - 25
y.; 16, 17 and 32 - 60 cycle;
16Z and 32Z - 25 cycle 144

Fada 18 D.C.; Fada 22 battery 145
Fada 20 A.C. - 6V cycle; 20Z
A.C. - 25 cycle; 256 A.C. - 60
cycle; 26Z A.C. - 25 cycle
25 and 26Z with M-250 and
M-250Z Electric Units; 35
A.C. - 60 cy; 36Z A.C. - 25
cycle : 147
P‘ada 40 A.C. 60 cycle uamg
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
150

146

149

cycle
Special model 265 A and Fada
“7" model 475-A
460-A receiver and R-60 umt
SF

151

R-80-A unit,
50 80A

480-A or

T N R T W AT T T

cial receive UA
o €A 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” ¢ 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, 14, 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 3656

FREED-EISEMANN RADIO CORP.

Model NR-6; Model NR-7:
Model NR-9 - YA . 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; Mode! NR-215, NR-
400; English long and short
wave set -

Model 457 Power Umt Model
NR80DC

Model 90S AC; Model
AC; 470

Modgl NR-85; Model 53 Model
80

161

162

163

164
'NR-95
165

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 power 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

Q-15 and Q-16; 2N .nd 2N-60-S

21AC and 22AC 3Q-15 and
3Q-16

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; 41AC

G

169
170
171

172
173

174
175
176

GENERAL ELECTRIC CO.

H-31
H-71
H-51

- 266A
266B
266D

GENERAL MOTORS RADIO CORP.

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

Day-Fan Five “5044” _ .. 178

Model 5056 358A

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

OEM-7;
selective;
P 177

T-tube . 179
Day-Fan 6-61 - 6-tube; 6B -

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

6-tube ... 180

S5AC - 5- tube Model 35 7- tube,
6AC Power Set; ¢ Junior AC
Power Set; 1]0 Volt D.C.
6-tube; Motor Generator Set 181
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Announcement!

OFFICIAL

RADIO SERVICE MEN'S
ASSOCIATION — —

VER since the appearance of the com-

mercial radio broadcast receiver as a

household necessity, the Radio Service

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

The necessity, also, ot a strong association of
the technically-qualified racio Service Men of the
country is forcing itself upcn all who are familiar
with radio trade problems; and their repeated
urgings that such an assoc.ation must be formed
has led us to undertake 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 commoas interests, all well-
qualified Radio Service Men; to make it readily
possible for them to obtain the technical informa-
tion required b{ 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 #s such by radio manu-
facturers, distributors and dealers.

To give Service Men stch a standing, it is
obviously necessary that they must prove them-
selves entitled to it; any Service Man who can
pass the examination neccssary 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 gioup of the best-known
radio manufacturers, as well as the foremost
radio educational institutioas.

The following firms are co-operating with us:

GRIGSBY-GRUNOW CO (Majestic), CHICAGO
STROMBERG-CARLSON TELEPHONE MFG.
CO., ROCHESTER, N. Y,
CROSLEY RADIO CORP., CINCINNATI, OHIO
COLIN B. KENNEDY CORP., SOUTH BEND,
IND.
The schools who have consented to act as an
examination board are:

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

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

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

Radio Training Association of America, Chicago,
I1l.; 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.

Scranton,

Radio Division, Coyne Electrical School, Chicago,
I11.; 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-
vers, 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,

¢/0 RADIO CRAFT,
98 Park Place,

New York, N, Y.

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

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

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

General Motors Model “A”
chassis; Delco Automotive
Radio

GILFILLAN BROS. INC.
A.C. Model 60; A.C. Model 100

GRAYBAR ELECTRIC CO.
Model 311
700
900
770

A. H. GREBE & CO.

R.F. Amplifier
“13” Regenerative Receiver;
Short Wave type CR-18;
Short Wave type CR-6

Synchrophase type MU-1;
Broadcast Receiver

Super Synchrophase type SK-4;
Synchrophase 7-AC

Synchrophase 7

Super Synchrophase A.C.-SK-4

B & C Socket power type 671-B
Synchrophase type AH-1

GRIGSBY-GRUNOW (CO.
Majestic Models 60-70-80; 7BP3
Power Unit; 7BP6 Power Unit
Models 90, 91 and 92; 9P3 Pow-
er Unit; 9P6 Power Unit;
Model 70B chassis in 72 Set

Model 100; 90-B

Model 100-B; 180 and 181

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

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

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

Majestic “B” eliminators .

Majestic Models 50, 51 and 52
Supers

GULBRANSEN COMPANY
Model C 9-in-Line

H

HAMMARLUND MFG. CO.
HI-Q 30 AC. . .
HI-Q 31 AC.

HORN RADIO MFG. CO.
Model 15

HOWARD RADIO CO.
Model SG-A
Model 8 Green Diamond (3

diags.)

type RORN;

BT 1t AR T U it

182
183

. 184

185

338

. 266A

266B

. 266D

186
187
188
189
188A

1881

190

191
192
193

194

195

196
25

192B

197

51
356

458D

196A
. 196B

INSULINE CORP. OF AMERICA

A.C. Short Wave Set

340
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JACKSON BELL
Model 62 Midget 354
JESSE FRENCH & SONS PIANO CO.
Junior Model “G"” . 355

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, 534, 635, 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
52 D e Tt 204
Model 10; Model 20 . . 205
Kennedy Model 826B Combina-
tion . 204A
Royal 80; Models 30 and 32 204B

KING MANUFACTURING CORP.

Model 10K1 Neutrodyne; 25
Neutrodyne; 71 Neutrodyne;
30 T.R.F.; 61 T.R.F.,; 62
T.R.F. 206
Model E and 80A Model 80
Model 81 207
Model F; Model 82 and power
pack 208
Model J; Model H 209
Model 97 Model 98; ng Mon-
arch 210
Model G; Power pack wmng
King Royal Imperial, and
Monarch ... 211
KNAPP “A” POWER UNIT 359
KOLSTER RADIO CORP.
Columbia type 930; Kolster 6K 212
Kolster 6-tube receiver; 7-tube
A.C. set (Brandes) 213
Kolster 8A-B-C; 6H; 7A and 7B 214
K-44; K-43 - . 215
K-45 ... 216
Brandes B10; B15 Blﬁ 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 ... ... 338

o P ot KT L LILLERLEEIARRT LALLERERTI D EEELAS] B CAR L

Mo
Lincoln DC-3

M

MAJESTIC
(See Grigsby -Grunow Co.)

MASTER RADIO MFG. CO. LTD.

Master Model 424 355
McMILLAN RADIO CO.
Series 900; 8-AC Power Set 219
MILLS PHONOGRAPH (O.
Mills phonograph 218C
Phonograph diagrams with ex-
tra speakers 218D

MONTGOMERY WARD & CO.

5 tube S.G. battery sets Nos.
1622 & 1662, (Wells Gard-
ner); 7-tube A.C. S.GG. sets
Nos. 2822, 2827, 2895, 2897.
(U.S. Rad. & Television (‘0.) 218M

8 tube A.C. S.G. sets Nos. 2955
& 2957. (Wells Gardner);
8 tube A.C. S.G. sets Nos.
3035, 3057, 3065, 3067. (U.S.
Rad. & Television) 218N

N

NATHANIEL BALDWIN CO.

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

NATIONAL TRANSFORMER CO.
Midget Six 368E
Screen Grid 8 81130

P

PEERLESS [
(See United Reproducers Corp.)

PHILA. STORAGE BATTERY CO.
Philco Model 40; Model 41 222
Model 65; Model 76 223
Models 77 & TTA; 86 & 82 . 224
Model 87 . .. 226
96 & 96-A; 206 & 296-A ... 226
Models 511 521, 512, 513, 514
515, 531, 551, 571; Model 95

“A” & “B” Eliminators “DB”
& “B” part of “IDAB” socket
powers; 180 volt B and B
part of 180V. AB; Types B-
603 & B-263; AB-663, AB-,
623, AB-463, AB-423

Philco Set Model 65; ‘“Baby
Grand” 20 & 20A

Socket “A’ supply

AB-656 & AB-652

Models 92, 95, 95E, 96A, 96E,
296, 296A 296E :

Models 111 and 111-A

Models 220 and 220-A

Models 211 and 211-A

227

226A
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Philco Model 30 358C E
PIERCE AIRO, INC. E
AC-24-46 .. ... 352 E
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De WALD Model A.C. 524 3565 Radiola 66 : 263 STEINITE RADIO COMPANY g
Pierce Airo DeWald D.C.-632  358C 30-A 25 c¢y; 21 & 22; 30A 50-A & 102-A 282 =
RPA Unit 264 991, 992, Yy43; 261 & 262 . 283 =2
PILOT RADIO AND TUBE CORP. Brunswick RPA-i1 with Pana- Model 40 power pack 28 B8
PE6; K-113 power amplifier; trope and panel connection
Pilotone  Electric  6-tube; 8-tube panel); RP1A with STERLING MANUFACTURING (O.
Super Wasp 228 Panatrope and panel conn. ... 265 No. 4; No. 4 chussis, power
Pilot Automotive Radio; Grimes Radiola 44 chassis; 32 RPA unit 266 unit, and speaker 284
110-volt D.C. New Yorker; Radiola 44; Models 3 & 10 No. 4 speaker; No. 4 power
Twin S.G.8 229 (Brunswick) 26{ unit: No. 3A cha»h 285 B
K-106; K-108; S.G.-105 230 RgA R-30 .3((3‘%1[\; =
A.C. Super Wasp 8 RCA 86 26 CEea « TarTr t .
Pilot Midget 354 Audio frequency circuits (86)  266C bl;l(‘);\;\lg l ZEARNEII{O( ORP . g
Pilot Universal Super Wasp 358D RCA &2 266D 305-315-320; 300; 310-325; 330; =
Radiola 28 A.C.: RCA Loud- 335-340;  345-350-355-360; =
. C106 266F 385-390 286 =
PRIESS RADIO CO. speaker 106 : 266F 500-520.525: T00-T06.710¢ 530- g
Models R and C nine-in-line }%“g.'”lla 13’ SENCLEM 2,3’22 53‘?,_; 751%1"72(‘)(0 T0B-T10 550 287 ~
Supets 357 S or I’ower unit models 530-535-715-
Radiola 21 and 104 power e toce.
speaker 9408 720; Power units models soé?
L ‘ Model 806 series B " 288
R RADIO SERVICE OSCILLATOR  76J Model 750; 950 s:*ries battery
S.G. 289
REMLER RADIO CORD. 450 D.C.; 450 25 & 60 cycle A.C. 290
R C A—VICTOR CO. (Victor Div.) 45 KC Superheterodyne 340 Models R-100A, AF, B, BF, E,
Alhambra I (7-1); Electrola Cameo Model 14 354 and EF 290A
Cromwell, Borgia 11 231 Series 900 291
Electrola 9-25; Electrola 9-40 232 ROBERTSON-DAVIS (CO.

Electrola Hyperion; Alhambra Melo-Heald 11-tube Superhe- , . R . )
Il and Florenza; Radicla 25 terodyne , 357 M\(.I,(l){ 1‘:14{; lt)u(ntli\}frt(it!{‘\\/llzfigl (';(c)m'
(Catacomb for Alhamtra Il Model . 2 A 36

7 D ‘er pack; Model 42 and
(7-2) and Florenza (9-1) 233 powe) Qdk ; )
Models 7-3, 7-30 and R-20; S 51 tuner unit 290B

Electrol;i Radiola 7-26; Vic-

é
E tor Radiola 1¢ 234 E
or aaio il B vy S e < s .
Radiola 28; 12.15; 12-28  #35  SEARS, ROEBUCK & C0. & 636 292
AP'*’*”.ZP o i Silvertone Models F, G, H, J, 641 & 642 293
LR AR B same as King 207, 208, 209 638 D.C.; 652 & 654 294
and 997-A; 12-19 N Silvertone F, FF, G, H, J 2008 846 295
Vlcto% Rddllgld 17 (in model 237 403 AA audio puwer unit, 404
7-25); 9 ol SILVER-MARSHALL, INC. RA and 404 RAC SPU; 403
AP-736; AP-997C; Model 9 55 238 Models 3¢ (chassis), 60 Lowboy, B audio power unit 296
Electrola Radiola 9-51; e 95 Highway and 75 Concert 635 D.C.; 601 & 6u2 battery 297
matic Electrola 10-69; and _— Grand 268 No. 1-B. 403 & 403A power
; B Rz " RE-75 : 020 GG 59 pack; No. 10 and 11 receivers 298
R-32, R-42, RE-15, L-19, 200 S.M. 690 Public Address System 340 No. 704-B; 501 & 502 .. 299
10-69; 10-51 o 33-A power supply (25 & 60 No. 734-B; 633 & 634 300
AP-947 (RPA-1A); AP-Y an5 cy.); 1929 9-tube S.G. sup- No. 14 phonogxaph dlaglam
z AP-997 (RPA-5 and RPAI heterodyne I 268A No. 638 A & B 300A
3 special); Electrcla  Radiola 041 Model 34-A; Modei 35-A 2638 No. 12 & No. 14 .. 300B
3 9-18 Sitver  Marshall Super with
H 7-26; Radlola 9'54; Electrola o Model 36A ¢hassis and 32A
= 10-70 . - ij Power Pack 268C
H  Victor Radio R-14 3623 722 Band Selector 7; SM-712
3 Victor Radio R-15 Tuner; 724 A.C. Receiver 268D T g
e Victor Micro-Synchironous Mod- =
E els R-35, R-39, RE-57 . 266E  SONORA PHONOGRAPH CO. INC. g
E . . Model 2RP-25 269 g
. Ra(lhola D];ISIOSII 3R and 4R 270 =§=
RCA Centralized Radio System 49 5 o T 6 . e , P . =
H  Radiola Senior; Radiola RS; T B ﬁ% TELEPHONE MAINTENANCE €O. 2
H Radiola ITI; Radiola AC ﬁm- ap T » o ocosm=a oo e Telmaco P-1 - 353
plifier; AR Balanced Am- :
plifier, Radiola VII 243 B j&toﬁinzysc:g)' P h°"°g"‘Ph ' 574 TEMPLE CORPORATION
Radiola V; VI; II; IV L 244 L 8-60, 8-80, 8-90 . 301
E Raddiola IRIIQ; llx(;} bu;‘)ierhetero- o SPARKS-WITHINGTON CO. 8-61, 8-81, 8-91 302
yne; Radiola Lrand . ‘ Sparton Model 39; 89A . 275
Radiola 16; AP-937; VIIB .. . ‘246 49 9-30 . . 276 T NS ME ‘ » )
= Rad,ola 20; Radiola 30 ... 247 931 and 301 D.C. - RANSFORMER CORP. OF AMER-
g e 6-26, 6-16; A.C. 62-63 & A.C. T 278 —— .
S“Pe" VI (AR- o 245‘”“'& A.C.-89; DeLuxe 109 . 279 “';gm;,‘.; AC3, AC-55, 25, 51- 993
portaple” (AR-SIZ), 21200 b4 Sparks Ensemtle 280 Clarion Jr. Model 60 355
2‘;5 WS e 5-26, 5-15; Model 110 281 : ’ E
Radiola 25 .. - sl Sparton 931 A.C. 280B E
e T T 60; Hadi Equasonne Model 589 _280C  TRAV-LER MFG. (0. 2
Radiola 17; Radiola 200" o Sparton Meadel 301 A.C. . 280D Model 6 & 7; DC & AC power E
33181) 1C8 253 packs 332 E
28 (battery open\ted), loud- s*:.lﬁ(}]lj“lj' ,,MA‘Y' STFXN C401~ 306 E
E speaker 104 RPA unit 254 CURELLFESRETUNE ER) 4R =
E 47 265  SPLITDORF ELECTRIC MFG. CO. =
E  Radiola 64; AP-951; AP-935 . 256 K-200; PAD-4; ABBEY. (with U E
z Radiola 41: Sterlmg SPU; Re- volume Lom,ol 322 F
i ceptor SPU; Loudspeaker 105 257 ABBEY Model 171 324 k]
5l Radiola 67 . ... ... 268 Splitdorf Model M5, R.V.-695 322A £
5  Radiola 47 - 259 Model M-6; R-100 . 322B  UNITED AIR CLEANER (0.
£ Radiola 50; 51 . o 260 Sentinel 660 9-tube; 3
= 41 D.C.; 51 D.C. e e 261 STANDARD RADIC CORP. Sentinel 666-C 9-tube chassis 3
= 18 D.C.; 62 . : - 262 A.C. Model 29 342 for phonograph combination 246 &
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U. S. RADIO & TELEVISION CO.
(See Montgomery Ward & Co.)
Model 80; Apex 48 - 60 cycle.

48A - 25 cycle 3056
Apex 41 - 60 cycle, 43 - 25 cy-

cle; 42 - 60 cycle, 44 - 25 cy-

cle 306
Ar.x 46 & 17 - 60 cycle, 46A

& 47A, 25 cycle; Model 30

Automotive 307

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

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

W

WELLS GARDNER (O.

(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 Transtformer 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.
Balk(i:te—National Transformer
0.

(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
Corp.

Brunswick—Brunswick Balke Collender
Co.

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

Webster Elec. Co.
Cardinal—Long Radio Co.
Cardon-Sparks—Cardon-Sparks Phono-
craft Corp.
Carteret—Carteret Radio Lab.
Clarion—Transformer Corp. of Amer-
iea.
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—Unitéd Reproducers Corp.

(Now Gray Electric Co.)
Crosley—Crosley Radio Co.

Day Fan—General Motors Radio Corp.
DeForest—DeForest Radio Co.
Delco—Delco Radio Corp.
Earl—Freed Radio Corp.
Edison—Edison, Thomas A., Inc.
Electrad—Electrad, Inc.

Drake
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Mfg.

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.)

Z

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

33-31-35; 35A-342-352-3562A-

362 312

35P-35AP-352P-352AP; 37A 313
ZE14 power supply; ZE11 pow-

TRADE NAME INDEX

Emerson--Emerson Radio & Phono-
graph Corp.

Erla -Electrical Rescarch Laboratories.

Eveready -National Carbon Co.

Fada -Andrea, F. A. D., Inc.

Federal Federal Radio Corp.

Find-All - Find-All Radio Co.

Freed Eisemann-—Freed Radio Co.

Freshman—Freed Radio Co.

General Motors—General Motors Radio
Corp.

Gilbert —Gilbert, R. W.

Gilfillan—Gilfillan Bros. Inc.

Graybar- -Graybar Electric Co.

Grebe —Grebe Radio Co., A. H.

Gulbransen--Gulbransen Co.

Hammarlund—Hammarlund Mfg. Co.

Howard—Hceward Radio Co.

Hyatt -Hyatt Electrical Corp.

ICA—Insuline Corp. of Amserica.

Jackson Bell—Jacksou 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.
kKolster—kolster Radio Corp.
Kylectron—United Reproducers Corp.
(Now Gray Eleetrie 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  MceMillan Radio Co.
Melo Heald-—Roebertson Davis Co.
Melovad  Cathedral-——Federated
chasers.
Minera—>»Minerva Radio Co.
National—National Transformer
Co.
Navigator—A. C. Dayton Co.
Orpheus-—Roth-Downs Mig. Co.
Patterson—Patterson Radio Corp.
Peerless-- United Reproducers Corp.
(Now Gray Electric Co.)

Pur-

Mfg.

Mode : WESTINGHOUSE ELECTRIC & er suppl.  ZE13 power sup-
Sentinel 104, for models 11, 12, MFG. CO. ply; ZE15 power supply 314
, 15.and 16 ’ - 346A WR5H 266A 39-39A-392-392A; 40A 315
Sentinel 8 and 9; 31-33 and ) WR7 266B 35PX-35APX- 352PX 352APX-
power pack 346B WR6 266D 37A; 333-353A 6-tube D.C.

set ... .. . 316
ZE17 power supply, ZE18 pow-

er supply; Models 60, 61, 62,

602, 612 & 622 without loop;

64, 67, 642 & 672 with loop 317
15 & 16; 15E, 15EP, 16E, 16EP;

42 & 422 318
ZE16 power supply; ZE12 pow-

er supply; Madels 41 & 112 319
Models 52 & 53; 54 320
Model 70 (71, 72, 73 & 77 -

60 cycle; 712, 722, 732 & 772

26 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 {-DL Inverse Duplex 3568
Zaney-Gill Receiver 358A
Mission Bell and Royale 358A

Philco—Phitadelphia Storage Battery

Co.
Pierce Airo —Pierce Airo, Inc.
Pilot— Pilot Radio & Tube Corp.

Pioneer--Pioneer Radio Corp.
Priess—Priess Radio Co.
Premier—Premier Electric Co.
Radiette—Kkeller 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, Ine., C. R.
Silver —Silver Marshall. Ine.
Silvertone—Sears, Roebuck & Co.
Simplex-—Simplex Radio Co.
Sonora—Sonora Phonograph Co. Inc.
Sparton—Sparks Withington Co.
Splitdorf—Edizon. 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. Mtg. 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. 8. Radio—U. S. Kadio & Television
Corp.

Vagabond—\Vaga Radio Corp.

Victor —R. . A. Victor Co.

Victoreen—Victoreen Radio Co.

Webster—Webster Electric Co.

Westinghouse—Westinghouse Elee. &
Mtg. Co.

Willard- -Willard Storage Battery Co.

Work-Rite—Work-Rite Radio Corp.

Wurlitzer—(See All  American Mo-
hawk Corp.)

Zenith—Zenith Radio Corp.
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A new Jewell Test Oscillator

—with every

necessary test feature

—plus Jewell
quality construction

and

dependable operation

—at an astonishing low price

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

1O DA e %

ael)
) 7‘1‘ -

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 Professianal
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

LI

JEWE

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 350 to 1,500 K. C. in
the broadcast.

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

Metal carrying case and panel form
effective shield.

Operates from batteries carried
within shielded case.

Single contral adjusts output fre-
quency.

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

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

quency bands. shield for the oscillator.

Write for prices and complete description.

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

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

wan

Name ....

Address

City.... ... .......... State... ... ..........
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INDEX TO COMMERCIAL WIRING DIAGRAMS

“ 7 ITH the issuance of each set of supplements, a completely revised and up-to-date index is furnis}lgd. 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.

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-
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’ accor:dance
with the manufacturers’ names, it is absolutely necessary to know the name of the manufacturer before a particular

cellaneous section at-the end of this index.

diagram can be found.

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

Then replace the cover and the book
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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 MANUAE.
and especially to those who have voluntarily submitted diagrams for publication in the supplements.—THE PUBLISHERS.

WATTAGE OF RECEIVERS....76N
PHONO-RADIO INSTALLATION 76M

R. M. A. COLOR CODE........ T6M
METER MULTIPLIERS ....... 6P
A

A. C. DAYTON CoO.
XL-20; XL-25; XL-30....... 71
XL-61; AC-66 ............. 78
AC-60; AC-65 ............. 79
XL-5; Navigator, Navigator
Power P. ............... 80
XL-10; XL-70 ............. 80A
X1-~60; XL-50A.C. ......... 80B
ACME ELECTRIC CO.
Model S.G. 88; A.C-7 ...... 81

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

..................... 82
..................... 82

60 cycle ........ ... ..., 83
No. 90 chassis 25 cycle; No. 96
chassis, 60 cycle .......... 84
Mohawk one dial battery and
AC. 226-227 ... ... ... 85
Model D. Lyric Receivers.... 84A
Model 44; Model H......... 84
All American Lyric B-94....358C
ALLIED RADIO CO.
(Same as Columbia Radio Co.)
AMERICAN BOSCH MAGNETO
CORP.
16 Amborola; 27 Amborada;
46 The Litule Six; 57 & 87 86
Cruiser, Royal Cruiser and Im-
perial Cruiser model 35 bat-
tery sets ............. 87
Models 66, 76, and 76L the
Cruiser; Models 66AC, 96,
116, 136 for A.C.; Model 107
for A.C.; Models 126, 146,

166, 176, 46A.C. ........ 88
Model 96 D.C. 110 V. Cruiser;
Model 156 Cruiser; Model

28; Model 825 Super Dy-
namic Power Pack........ 89
Models 48 and 49; Type BAN
edition 2 Nobattery; Type
BAN edition 3 and 4 No-
battery; 1Types BAN edition
5 and 6 Nobattery........ 90
Model 54 D.C. receiver; Bosch
Motor Car receiver........ 91
Model 58, 59
Model 61, 62 ..............
Model 60 Volume Control Re-

CelVer . ........eiiiinn.. 90C
Model 5 .................. 90D
Model 60 and 61 (Automatic

Volume Congrold ... .. ..., 90E

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

Model C; Model F.......... 105
Models A-3; A-5 and A-7....3b2
(A & B Eliminators)

[~}
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PF 250 Power Amplifier. . ... 334 Baikite BX; Combination KX;
ABC Hi Power Box......... 26 AB6-135 Form A; AB6-135
2-AP amplifier and 21-D Hi Form B ................
Power boX .............. 342 B-180 Form B; B-135; BY;
Amertran Concert-Hal1 Ampli- BW or B Model D; B-11....104B
fier type 25A; Appsoved Model A . ... ............. 108C
Audio Circuits ........... 334A Socket “A’ supply ......... 23
Plate Supply Transformer Con- 6-180 Form A ............. 26
nections ................. 334B BREMER-TULLY MFG. CO: =
AMPERITE Line Voltage Con- B-T Counterphase 6; Counter-
trols for Standard Receivers.. 761 phase 8; 6-40 power con-
AMRAD CORPORATION verter ................,.. 106
Neutrodyne  a.u.-o;  Model 6-40 circuit diagram; 8-20A ..107
D.C.-6; Model A.C.-6 Concer- 7-70 and 7-71 ........... ..108
to Nocturne ............. 92 (Also see Brunswick) &
Model D.C.-7; Model A.C.-7.. 93 BROWNING-DRAKE CORP. g
Model 80, 82, and 83; No. Modetr 34, 36 and 38........ 350
7100; No. S-522 ......... 94 MB-30 ..... 0000000000000 108A
3500-2; 2500-1; S-733; 7191 Model 69; Models 70 & 71....108B i
power unit; No. 3590..... 95 Model 36 ................. 108D E
Amrad model 81 (Bel Canto 4-tube Battery Model ....... 108C =
Series) ... 96 BRUNSWICK BALKE COLLENDER &
Models 54, ACT ............ 96A Co. =
APEX RADIO CO. Models 14, 21 and 31 S.P.U...109 i3
See U.S. Radio and Television Co. Model 31 combination radio =
ARGUS RADIO CORP. and Panatrope ........... 110 2
B-195; B-125 ............. 326 RPA-1; RPA4 ......... . .° 266 i
ATWATER KENT MANUFACTUR- Models 8 and 10......... ..267 E
ING CO. BRUNSWICK RADIO CORP. i
Model 10; Model 10B; Model Bremer-Tully Models 81 & 82 110A £
20 compact; Model 12; Mod- Bremer-Tully Models S81 and
el 19; Model 20.......... 97. & S21; Brunswick Panatrope
Model 20 (Also see)...... ... 1961 31 110B if
Model 60 ................. 96B Bremer-Tully S81 & S82—60

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

Models 30, 33, 35, 48 and 49. 99

Model 37; Model 38; and power

unit .. ... Lo L 100
Models 40, 42 and 52; Model

44; and power unit....... 101
Model 41; wodel 43......... 102

Model 50; 2nd. tyvpe power unit
for Model 41; 3rd. type pow-
er unit for Model 41; 2nd.
tﬂpe power unt for Model
4

Model 55 and 55C .......... 104
3rd. type Model 60-C...... 328
AUDIOLA RADIO CO.
Series 31 .................. 104A
Superheterodyne receiver ....104B

AUTOMATIC RADIO AND MFG. Co.

*Tom Thumb Portable ..... 340
AUTOMOBILE RADIO CORP.
TR-106; NK-109 ........... 76

B
BALKITE PRODUCTS COMPANY.
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BUCKINGHAM RADIO CORP.

S82 - 25 cy; Brunswick S14
cy; Brunswick S-14 & S-21

—060 cy.
Model 5NO (SPU X-900, Chas-
sis X-1101
Panatrope 3NC8 (Chassis X-
1103, SPU X-901)
Model 3KRE8 (SPU X-355, Chas-
sis X-822)
SPU X-341 (used with 5KR,
5KRO & 3KRO), SPU X-341
& dynamic spkr. (used with
3KR6 & BKR6) ..........
Chassis X-801 (used with 5KR,
5KRO, 2KRO and 5KR6);
& dynamic spkr. (used with
panatrope combinations and
3KRO and 3KRG) ........
Chassis X-1104 (used with
panatrope combinations and
3NW8); SPU X-902 (used
with 3NW8) ............
Models 15 & 22; Model R-1..
Model B-15 “‘Uni-Selector”’...110K
Model D.C.-15
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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
ons index, These Supplements you are receiving here
with complete your subscription and wind up all the
material you will receivs for the 1931 edition,

We now urge you, if you have not already done so
to place your order immeliately 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 commeroial receivers, you
need both books, As an inducement to the purchaser
of our 193] Manual, we will allow you to place your
order at the pre-publication price of $4,00 (instead
of $5.00) although this offer has already been with-
drawn,

i
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We thank you for your past patronage and if you have 2
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 PIANO 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, XITI ............ 370A
Models XI. XII ............ 370B
Models V, VII ............. 370C

i Models I IV, VI ... ...... 370E
3 Models VIII, IX, and Model X

- power unit .............. 370F
3 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
2] Model 23 A.C. Chassis....... 368
E Model 23 A.C. Power Unit....369
#  Model 19 D.C. ............ 370
s Model 28—29 ............. 373
g Model 70 .........oovvoin. 374
£ Model 80, 60 and 25 cycle....375
£  Model 89 ................. 376
Ei Model 90 ................. 377
£ Model 99 ................. 378
5 Model 110 ................ 379
Model 120 ................ 380
CANADIAN WESTINGHOUSE CO.,
LTD.
Model 55, WbB5A, W57, W60,
W58 ... 371
6-Tube A.C. Chassis 1928 mod-
el and 200B loud speaker;
No. 18 SPU ............. 372
CAPEHART CORP.
See Webster Elec. Co. Page..350
Models 400, 401, 402. ...... 350C

i 402 . ... ... .. ...
CLEARTONE RADIO CORP,
Golderest Model 60; Model 80 112
Clearodyne Model 70; Clear

tone Series 100 1
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

i COLUMBIA PHONOGRAPH CO.
(see Kolster)

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

? Hm S

set ... e e 118
Columbia C-5 and Kolster K-
24; C-5 Substitute........ 119

Models 930-300; Model 981..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

= Type 980 radio and phono-
5 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 an(l C with 250-L
o power unit ....... . ..... . 128
All Models ................ 129

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

3R3; 5-38; Type V Model
51; 2stage AF. amphﬁer
tvpe ; Model XI and XL..131
Model 4- 29 Models 308, 318
338, 645 Models 4OS 4IS
428, 828

9833

Models 40S, 418, 42S, 828,
arranged for M’ type speak-
er; Model 401; Model 608..133

Models 608, 6IS 6285, 638
Jewelbox 704A

Model 601 ................ 1385

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 Super-Admm-

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

DAY-FAN ELECTRIC 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

First Series Symphony; Eleect-
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 ............

Type 810 Phonograph; Type
700 3

Type 402, Drake and Nelson
Models ..389

Type 403 ................. 390

Type 410, Motor Board Wiring 391

Types 603 605 . ........... 392
Type 700, Serenata model....393
Type 701 ................. 394
Type 702 ................. 396
Type 705 ............ .396
Type 707 . ................ 397
Type 740B .. ........... ... 398
Type 741 .. ............... 399
Type 742 ... ............. 400
Type 743 ................. 401
Type 750, Motor Board Wir-
ng L. 402
Type 762 ................. 403
Type 766 ................. 404
Type 810B ............... 405
Type 810B, Motor Board Wir-
g .o 406
DeFOREST RADIO CO.
CS-5; F-5; D-17 ........... 3563
DELCO RADIO CORP.
“Police” Short Wave Set. .. .. T6A
Deleco 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

e

AR

AR 1 If
EDiSvn, 1IN

4, R-5 amd C-4 .......... 141
R-1, R-2 and C-2 Chassis Jr.

and Jc; Model C-1 chassis

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

and Cr (25 cycle) ....... 43
Models R-6 & R-7 .......... 140R
Models R-4, R-5, D.C. 140D

ELECTRAD, INC,

Loftin-White amplifier ...... 63

Type 250; and 250 Push-Pull 358R

EMERSON RADIO & PHONOGRAPH

CORP. )
Model " . ... ... .. ... ... 356

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

SERS
Fada 10, 11, 30 and 31 - 60
ey.; 10Z, 11Z, 30Z, 31Z - 25
¢y.; 16, 17 and 32 - 60 eycle;
16Z and 32Z - 25 cycle....144
Fada 18 D.C.; Fada 22 battery 145
Fada 20 A.C. - 60 cycle; 20Z
A.C. - 25 cycle; 25 A.C. - 60
cycle; 25Z A.C. - 25 cycle. . 146
25 and 25Z with M-250 and
M-250Z Electric Units; 35
A.C. - 60 cy; 35Z A.C. - 25
cycle
Fada 40 A.C. 60 cycle using
P-250 Llec. Unit and 7-A
speaker; Fada 50, 70, 71
and 72
E-420 Eleetric Unit; E-180
Electrie Unit; 192-A receiver,
192-S and 192-BS Units. ...149
“7" A.C.; 75 and 77 A.C. 60
eyele ... . . ... 150
Special model 265-A and Fada
“7” model 475-A
460-A 1eceiver and R-60 unit;
R-80-A unit, 480-A or SF
50/80A
“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

76N

50/80 B ................ 153
“ABC” 6 volt supply types
66-0 and 62-R; “ABC” ¢

volt supply types 86-V and

82-W; Type J unit; Type

“C” unit used with “speclal"

and 7 AC
I'ada KA-6 Chassis for models

42, 44, 46, 47............ 1564B
Fada 5-tube Neutrodyne; 160

neutrodyne .............. 154A
FEDERAL RADIO CORP.
Ortho-Sonic type D; Series
Filament type D ......... 155
Model K ... ............... 156

Scries Filament type F; Ortho-
Sonic type H
Series Filament type E; Type

M ... 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 1
Model I<E 15 FE-18; NR-20;
NR-60 .................. ‘161
Models 30, 40 and 48; Models
30N, 40N and 48N Model
50 ... 162
Mode! 130; Model NR-215,
NR-400; Enghsh long and
short wave set
Model 457 Power Unit; Model
NR8ODC 164

Model 90S AC; Model NR-95
AC; 470
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CHAS. FRESHMAN CO,,

Models NR-£0, NR-b

Models NR-'?'S, NR-556A ...... 166B

INC.

Earl models 21 and 22; Earl
models 31 and 32

QD-16S; Model N

OFFICIAL RADIO SERVICE MANUAL

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

Broadcast Receiver ....... 187
Super Synchrophase type SK-

4; Synchrophase 7-AC ....188
Synchrophase 9 600000000000 189

Super Synchrophase A.C.-SK-4 188A
B & C Socket power type 671-

e

EATHE)  MEDE L

'I‘ype “A” Ampllfymg Panet;

“D"” amplifying panel.l196F

JESSE FRENCH & SONS PIANO CO.
Junior Model “G”

......... 356
K

KELLER FULLER MFG. CO,, LTD.
Radiette Model 14F ......... 366

i Mcdel G Model G power pack; B Synchrophase type AH-1..188B ¥
E M°del G with G60-S }fower Models SK-4-DC, AH-1... ... 188C h{t}:iélml‘;‘ll‘glv'le Tlg&dgtl)ilg)gﬂ; le)m :
8 PPy oo 169  GRIGSBY-GRUNOW CO. E SEEE D £
g Earl model 41; Freshmar mod- Majestic Models 60-707-80; € Tube Set 507 and 508: A.C %
= el M with M-60 power sup- 7BP3 Power Unit; 7BP6 Cldy 1195 WAV E3y v :
& PIY oo 170 Power Unit ............. 190 7-tube set inductance tur%e ;

g New and improved Master- Models 90, 91 and 92; 9P3 A Ch;stali 510, 511, 14'198
2] piece; Equaphase; Model Power Unit; 9P6 Power - 516 iI 3~ 1i(e530 RN o N
= 9 171 Unit; Model 70B chassis in 03';4" sgét 5é7 sgg.s%; O
E  Combination K and K-60-S; 72 Set .......c..eeiii..n 191 ) o e I 888!8199
2 QD-16S ................. 172 Model 100; 90-B ........... 192 623 and 5'26 V\;ith power umt
E Q- 15 and Q-16; 2N and 2N-60- 178 gilggel éo’?i’%;Plso arIl}i '38(1 .lé193 No 94 00
...................... an ower Unit (o
21gclgnd 22AC; 3Q-15 and wiring) 7P6 and 7P3 Power194 WgseMaster RFL 7-tube Cas-201
16 e, 174 L Lttt ie e 5
Model 121: Model 21" D.C.} 8P6 and 8P3 Power Unit; P.U. Conaals a3, BaL. D36, b3, -2004 &
Earl models 33, 31 and 24 System in 130-A Super . . &
D.C..................... 175 Screen Grid chassis. ....... 195 Model 281; 110; 220........ 202 i
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 461 ......... 203
41AC ... .. 176 5\ 600000000800000000000G 196 7 Cornet D.C.; Type 435; Mod- =]
Models “Q0” 2N-12 1768A Majestic “B” eliminators. .. .. 26 el 20 type 440; Model 521
Majestic Models 50, 51 and 52 and 6256 ................ 204 b=
G Supers ............ gpocac 192B Model 10; MOdelzz(ii o90005c .205 g
GULBRANSEN COMPAN Kennedy Model 826 ombina- =
C‘AL?%DI %ﬁDIO (el 188D Model C 9-in-Line .......... 197 tion ........... ..., 204A i
© GENERAL ELECTRIC ¢0. Champion Junior ........... 196G Royal 80; Models 30 and 32..204B
E T H31 : 266A  Model 724; 8-Tube ......... 196H KING MANUFACTURING CORP.
E H.71 ..................... 2664 Model 10K1 Neutrodynme; 25
= H—51 ..................... 2668 H Neutrodyne: 71 Neutrodyne: £
¥ D R R 1)0000000000000 3 0 T.R.F.; 61 T.R.F.; 62 E
General Electric Models G.E. HAMMARLUND MFG. CO. TREF LT n 206 g
Jr. No. $-22, G.E. Jr. No. HI-Q 30 AC. ............ , 51 Model E and 80A; Model 80; g2
Modols H.81, Ho6q and HL71 Seen  H1-Q 81 AC. ............. 35cn Model 81 ............... 201 E
odels H-ol, H-ol and H-71. . ammarlund-Roberts Hi- g
GENERAL Mgggns RAD{&?IORP- gi-Q SIX virinanas s 9....356C M°de1 175 Lkl BR el Power 08 g
ay-ran -11;  OEM-7; Hi-Q Six Power Supply...... 356C Ml T Moot =]
OEM-7 super selective; 5- Hi-Q 30, battery model. .. ...356D g}ggg} J9,¥°dﬁloii"gg."k'i,‘lé2°9 F’
tube 1925 n}‘odel.;' ------- 171 Z-4 Commander ............ 356D Tl T 210 i
; ﬁ%}(’i-l‘;agolglsve 5044" ....... égss a HIGH FREQUENCY LABORA- Modell G Foweriipackiiwiting
el OVUoo . ....... 000008 TORIES q ’ .

é Day-Fan Five Twenty Seven Mastertone  Super-10, 1931 i(imng,r Eoyal, LY and211 i3

i b-tube; Six - € tube; Seven Model ................. 856A  Model FF ...l 220E &
£ T-tube ... 179 Mastertone, 1929 Model, and S ian BOWER TN 2
Ei . A o KNAPP “A” POWER UNIT. .. .359 &
e Day-Fan 6-61 - 6-tube; 6B - Nine-in-Line ............ 6B KOLSTER RADIO CORP. g
&l ey ) SIIIe (LGS HATRY & YOUNG, inc. Columbia type 930; Kolster ]
E SA?‘C 3‘2‘%“"3{3'1‘ RRPEN .b--180 Short-Wave 6 ........ i .E.n.18)8D 6K 212 B
= » = o-tube Mode {-tube, CHARLES HOODWIN CO. (AERO b rone Sore 7 tuhe £
£ 6AC Power Set; 6 Junior AC Metropolitan Four, Interna- Kokstgr sc;ttu(bgr;i‘:i?:)er’ 7 tube213 =
8 Power Sat; 110 VoIt D.C. tional All-Wave, 15-30 Watt Kolster 8A-B.C: 6H: TA and
& 6 tube, Motor  Generator Transmitter ............ 196K 7B R 214
B oset ...l 181 1929-1930 Auto Radio, Aero K-d4d: Kod3 |l i 215
B 32 volt D.C. set 6-tube; Motor S. W. Converter, Aero Lo- K 45» ----------- 216
£ Generator and Filter; Power Power Transmitter ....... 196L Brandes B10: Bib: Bi6. ... 217
= SR A Ac seti Aero Seven, Aero Short Wave Tuning chassis for 7-tube sets
g Power Supply for 6-tube AC Adapters for A.C. and bat- 5 K-21. K-23 K-24 and
£ set; B and C Power Supply; BRIIES ..o s 196M e e
& B Power Supply for No. Aero “Trio” A.C. Three, Aero- K-20. 1\:2‘12 el(c_zaéssal'ndus&_zrln.

E 5524 and No. 5525........ 182 dyne D.C. SiX ........... 196N Skl iy Lty S LS
gi  8-tube Model 5077; 8-tube Aero 1931 Midget, Aero 1931 i i3 v d P, 8
i Model 5080; 8-AC Power Auto Radio ............. 1960 K ‘2‘3‘ K22 K97 & K37 218A
& Set ........ i, 188 HORN RADIO MFG. CO. K- 2" K-30 & K.32 U518 B
General Motors Model “A” Model 15 ................. 458D o L R ERREETEEE =
chassis; Delco Automofive HOWARD RADIO CO. &
QRS 184 Model SG-A .. 196A L 2
£ 0s,, e Model 8 Green Diamond (3 AYETTE—See Gulbransen 5
FE'-E A.C.- Model 60; A.C. Model diags.) .................. 196B L:l:]d WellsEGardner. ? i
Ei 100 ................... 186 Model SG-B Midget ........ 196C  LONG RADIO CO. &
£ Models 105, 106, GN6 ...... 1768 Model SG-C ............... 196D Cardinal Model 70.......... 108D i
&£ GRAYBAR ELECTRIC CO. C. R LEUTZ INC. 2
E %(())del 311 ... gggA I Trans_olceanic; “Seven Seas"338 g_g
B 900 .........ccoiunann.n. 266B INSULINE CORP. OF AMERICA SR e apR anaac:
ar0 TN 266D  A.C. Short Wave Set........ 340  LINCOLN RADIO CORP. o
B Graybar No. 8 Midget.......266G Lincoln DC-8 ... 000000 368C
5 Graybar Models 700, 770 900 266H J """""" &
GRAY & DANIELSON MFG. CO. JACKSON BELL M &
Remler R-14, Infradyne...... 220F Model 62
fi  Sargent-Rayment, 1927 ...... 220F oce Midget........... 364 MAJESTIC
& Microphone Mi Panel T (See Grigsby-Grunow Co.)
§ RF._Amplifier type RORN; 3.B: Mo ixing Panel Type MASTER RADIO MFG. CO., LTD.
g “13” Regenerative Receiver; indiationitor Panel; Level Master Model 424 .......... 855
4 Short Wave type CR-18; ndicator Panel .........., 196E
%lm“unnl.hl.ﬁn.mmu!.n.....uliﬂmm%‘ T e B L T R S T T Rt
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s e R A

603 & B-253; AB 663, AB-
623, AB-463, AB 423
Philco Set Model 65;
Grand” 20 & 20A......... 2268
Socket “A” supply
AB-666 & AB-652 ..........
Models 92, 95, 95% 96A, 96E,
2

Radiola Division
RCA Centralized Radio System 49
Radiola Senior; Radiola RS;
Radiola III; Radiola AC Am-
plifier; AR, Balanced Am-
plifier, Radiola VII
Radiola V; VI; II; IV...... 244

Models 30-B, 630

SONORA PHONOGRAPH CO., INC
Model 2RP-25

BRand 4R ................ 270
8 1% 60000000000000000000¢ 271
I3 00000000000000000000000 272
T\ 00000000000000000000 00 273

jiii A e I L1113 AT B S 1L BRI T
: MchLLAN RADIO CO PIERCE AIRO, INC. 255
- Series 900; 8-AC Power Set..219 AC-24-45 . . o 852 Radlbi:; 64 AP- ‘951 AP.935. 256 ]
] MILLS PHONOGRAPH co. De WALD Model A.C. 524.. 355 Radiola 41; Stcnrlmg SPU; Re- 2
3 %’IIHS phonograph ..... e 218C Pierce Airo DeWald D.C.-632 358C ceptor SPU; Loudspeaker %
honograph diagrams with ex- = pILOT RADIO AND TUBE CORP. 105 et 257 B
MONTGO&ERY WA.lib.&. bO : PE6; K-113 power ampliﬁer; Radiola 67 ................ 2568 I3
& 5 tubes S.G. battery sets Nos. Pilotone Electric  6-tube; Radiola 47 ................ 259 2
1522 & 1562, (Wells Gard. Super Wasp ............. 228 Radiola 50; 51 ............. 260 B
: ner); 7-tube A.C. S.G. set Pilot Automotive Radio; Grimes 41 D.C.; 51 D.C. .......... 261 =
: Now, 2829, 5897 5396, 2867 110-volt D.C. New Yorker; 18 D.C.; 62 «vovereennnn. 262 B
o G e Telesision TWin S.G.8 +vvvnovrnnnnn s ‘229 Radioln 66 ... v vvnsroonss 263 £
: 1 S clevision, oM K-106; K-108; S.G.-105 .230 30-A 25 cy; 21 & 22; 30A =
: B tube A.C. S.G. sets Nos A.C. Super Wasp .......... 73 RPA Unit .............. 264 B
g 291155e& 2957, WslelsG c(ojs Pilot Midget .............. 354 Brunswick RPA-4 with Pana- =
£ ."8 tub A(C eSsG art; Pilot Universal Super Wasp. .358D trope and panel connection =]
3 i et S s Models C-153, C-154 ........ 230A (88-tube panel); RPIA with =
£ 88' 1 & 1 31 5, 3067. Models S-148, S-164, C-151, Panatrope and panel conn..266 =
g (0, 1k .2 MREUEI) o oe Ak Nt I S, 230B  Radiola 44 chassis; 32 RPA i
g Short-Wave  Converter and Ui 0000000090000000000 266 =]
£ N Public Address Amplifier...230C Radiola 44; Models 3 & 10 E
E: NATHANIEI:. BALDWIN CO. Mogell;g S-155, C-157, S- 156 D RC(ABr}léngsngk) ............. gggA E
= X7+ T T S A AR R =OU . .ttt e e e e :“=‘
A ST e B NG 22t TRF. Midget, Universal, and RCA 86 ........oveveeonss 266B =
= Eveready models 1, 2 AT K-139 pack .............. 230E Audio frequency circuits (86) 266C £
g erios 50 oSt ' e %200 PreSelector L.l 338 RCABZ..... ... 266D g
""" PRIESS RADIO ! adiola .C.; oud- g
B Fvppeady series 30, 30-C and \  "Models R and C nine-in-line speaker 106 ... ... . 266F £
g N%rl(?ersl"wgosv&?C 220A SUPETS .+ v vvvvvevneeonnnns 36 %igligi:; ‘;82' same as Victor 15.2222 B
= odels , OW4 ..., 1018 44 ...l
§  Models MB-29, MB-30 ... ... 220B R D s O S B E
£  Models SW5 and Special Tele- RADIO PRODUCTS LABORATORY RCA-Vietor Radiola  “Super- E
= Awsnon lecelver """""" 220C  "9_tube model ............... 358J ette” Model RT .......... 266G E
1 AR G eoeseos 3202 R C A—VICTOR CO. (Victor Div.) Models 80, 82. 86 ........... 266H =
oLk Ses0geeonng Alhambra I (7-1; Electrola RADIO SERVICE OSCILLATOR 76] E
N‘}}LONAL. TRANSFORMER CO. Cromwell, Borgia II ...... 231 REMLER RADIO %ORP. OR 765 B
Sl get gl’f ---------------- 358K Electrola 9-25; Electrola 9-40 232 45 KC Superheterodyne ..... 340 =
ereen Grid 8 ............. 368F Electrola Hperion; Alhsmbra Cameo Model 14 ........... 354 g
£ II and Florenza; Radiola 26 ROBERTSON-DAVIS CO.
£ O Catacomb for Alhambra II Melo-Heald 11-tube Superhe-
£ OZARKA, INC. (7-2) and Florenza (9-1)..233 terodyne ............... 357
5 Models'S7, 85, 5-A ........ 368G Models' 7.3, 730 and R20.
Model ’ ’ Electrola Radiola 7-26; Vic-
Models 7889' 93 Viking 92, AC 1) tor Radiola 16 ........... 234 S
ode and Viking 92AC. . 3581 10-70: AP-777C; Catacomb, SCOTT TRANSFORMER CO.
Radiola 28; 12-15; 12-25..235 All-Wave Super-Heterodyne ..196P
P AP-952 and AP-997; Victor SEARS. ROEBUCK & CO.
Radio'a 18 AP-974-A; 951-A Silvertone Models F, G, H,
2 PEERLESS and 997-A; 12-15 ........ 236 same as King . .. .207, 208 209
g (See United Reproducers Corp.) Victor Radiola 17 (in model Silvertone F, FF. G, H, J....200B
£ PFANSTEIHL PRODUCTS CO. 7-25); 9-15 ............. 237 SILVER-MARSHALL, INC. i
Models 34 and §0 AC........ 230F AP-736; AP-997C; Model 9-66 238 Models 30 (chassis), 60 Low- 5
PHILA. STORAGE BATTERY CO. Electrola Radiola 9-54; Auto- boy, 96 Highway and 75 Con- &
PHILCO RESISTOR AND matic Electrola 10-69; and cert Grand .............. 268 =
CONDENSER DATA ..... 76-0 POWer WIFiNg ............ 239 720 A.C. ... .. 59 E
OSCILLATOR CIRCUIT FOR R-32, R-42, RE-45, RE-75, S.M. 690 Public Address Sys-
176 OR 260 K.C. ........ 76-0 10-69; 10-51 ............ 40 tem ... 340 =
Philco Model 40; Model 41 ...222 AP-947 (RPA-1A); AP-952 33-A power supply (25 & 60 g
Model 65; Model 76......... 223 and AP-997 (RPA-6 and cy.); 1929 9-tube S.G. sup- g
Models 77 & 7T7A; 86 & 82..224 RPA-5 special); Electrola erheterodyne ........... 68A E
Model 87 ................. 226 Radiola 9-18 ............. 241 Model 34-A; Model 35-A....268B £
96 & 96-A; 296 & 296-A....226 7-26; Radiola 9-54; Electrola Silver Marshall Super with E
Models 511, 621, 512, 513, 514, 10-70 oo, 242 Model 36A Chassis and 32A
515, 531, 551, 571; Model 95 227 Victor Radio R-14.......... 242A Power Pack ............, 268C
“A” & ‘“B” Eliminators “DB” Victor Radio R-15.......... 266D 722 Band Selector 7; SM-712
& “B” part of “DAB” sock- Victor Micro-Synchronous Mod- Tuner; 724 A.C. Recelver .268D
et powers; 180 volt B and B els R-35, R-39, RE-57...... 266E Model 714  Superheterodyne;
part of 180V, AB; Types B- Model RE-17 .......... 2661, 266J Model= 27, 38 and 39...... 268E
=]
2
=
g
=2
E

296, 296A, 206E ......... 26C  Radidla IIIA; IX; Superhetero- B-31 (26 cycle); Phonograph

Models 111 and 111A ...... 296D dyne; Radiola Grand ...... 245 automatic stop ........... 274

Models 220 and 220- A ....... 226E  Radiola 16; AP-937; VIIB...246 Models E-AC, A-36 ......... 268H

Models 211 and 211-A........ 226F  Radiola 20; Radiola 30...... 247 SPARKS-WITHINGTON CO.

Philco Model 80 ............ 858C 67 . .iiiiiieiiiiiiis 248 S n Model 39; 89A ..... 276

Models 56 and 46-K ........ 206G  Super VIII (AR-810), “semi 5980 ..., 276

Models 111 and 111-A....... 226H poriable” (AR-812), 24 and 931 and 301 D.C. .......... 277

Models 112 and 112-A ...... 2261 26 .....ieiiiii 249 6- 26 6-16; A.C. 62-63 & A.C.

Models 112 and 112-A Radio- Radiola 25 ................ 260 T . 278
Phonograph; Models 270 and 46 D.C.; 33 ............. .251 A. C -89; DeLuxe 109 ....... 279
270-A ... .. 226J Radiola 17; Radiola 60; Radio- Sparks Ensemble ........... 280

Models 70 and 70-A....... 226K la 18 ... it 262 5-26, 5-15; Model 110 ...... 281

Mode]s 90 and 90 A LT 226!4 83 D.C. ... e 263 Sparton 931 AC. ........... 2808 =

Model Series § . . 230F 28 (battery operated); loud- Equasonne Model 589 ...... 280C

"""""" speaker 104 RPA unit.....254 Sparton Model 301 A.C. 280D
EAH R e R it i R AR TR ) o s ittt bl b e il i
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SPIEGEL, MAY, STERN CO.
“Melrose”—same as Apex 41..306

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

volume control) .......... 322
ABBEY Model 171 ........ 324
“Inherently Electric’ Model..324A

Splitdorf Model M5, R.V.-695 322A

Model M-6; R-100 .......... 322B
STANDARD RADIO CORP.
AC. Model 29 ............. 42
STEINITE RADIO COMPANY
50-A & 102-A ............. 282
991, 992, 993; 261 &.282....283
Model 40 power pack ....... 28
Power Pack Models 40C — 6C
— 120C ... 282A
No. 10 Screen Grid Chassis in
Models 70, 80, 95......... 282B

STERLING MANUFACTURING CO.
No. 4; No. 4 chassis, power
unit, and speaker ......... 284
No. 4 speaker; No. 4 power
unit; No. 3A chassis....... 85
tSerling Midget; Model “B”..
STEWART-WARNER CORP.
305-315-320; 300; 310-325;
330; 3356- 340 345-350-355-
360; 385-390
500-520-525 A 700-705-710;
530-635; 7156-720 287
Power unit models 530-535-
715-720; Power units models
801-801A-811-811A — series
B; Model 806 series B....288
Model 750; 950 series batt.ery289

A.C.
Models R-100A, AF, B, BF, E
and EF
Series 900
STORY AND CLARK RADIO CORP.
Model 36 tuner unit; Model 36
power pack; Model 42 and
51 tuner unit 290B
STROMBERG-CARLSON MFG. CO.
Circuit D-968; 523 & 524; 636

& 636 ... 292
641 & 642 ................ 293
638 D.C.; 662 & 654........ 294
846 ... 295

403 AA audie power unit, 404
RA and 404 RAC SPU; 408
B audio power unmit....... 296
635 D.C.; 601 & 602 battery..297
No. 1-B; 403 & 403A power
pack; No. 10 & 11 receivers 298
No. “704-B; 501 & 502...... 299
No. 734-B; 633 & 634

No. 14 phonograph diagram;
No. 6383 A&B .......... 300A
No. 12 & No. 14 ........ 300B

T

TELEPHONE MAINTENANCE CO
Telmaco P-1
TEMPLE CORPORATION
8-60, 8-80, 8-90
8-61, 8-81, 8-91
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TRANSFORMER CORP. OF AMER-

ICA
Clarion AC-563, AC-55, 25, b1-
2§, 53 - 25, 65.......... 328
Clarion Jr. Y[odel 60........ 366
Clarion Series 90, Models AC-
90, AC-91, AC-91A 25-90
and 25-91
TRAV-LER MFG. CO.
Model 6 & 7; DC & AC power
packs

UNITElD AIR CLEANER CO.
Sentinel 660 9-tube; Sentinel
666-C 9-tube chassis for
phonograph combination ...346
Model 444 and 440 7-tube

S.G.
Sentinel 104, for models 11, 12,
. 15 and 16
Sentinel 8 and 9; 31-33 and
power pack
Model 50
U. §S. RADIO & TELEVISION CO.
(See Montgomery Ward & Co.)
Model 80; Apex 48 - 60 cycle,
48A - 25 eycle . .......... 306
Apex 41 - 60 cycle, 43 - 25 cy-
cle; 42 - 60 cycle, 44 - 25 cy-

cle
Apex 46 & 47 - 60 cycle, 46A

& 47TA, 26 cycle; odel 80

Automotive ............. 307
Model 86 .................. 968

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

sis; Series K-70 .......... 863
Series 20 Electrostatic (Ky-

lectron) ......... ..., 304

w
WEBSTER ELECTRIC CO.
2-Stage PO. Amplifier, Code

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

JE & B-37-50 Amplifier....350B

WELLS GARDNER CO.
(See Montgomery Ward & Co.)
Wells Gardner Co. Nine-in-Line
same as Gulbrangsen — see
................... 197
WESTINGHOUSE ELECTRIC &

MFG. CO.

R6 ... i, 266A
WRT i i 266B
WR6 ...........cvvvvnn. 266D
Westinghouse No. WR-10 ....266G

Westinghouse models WR-8 &
WR-8R ................ 26
WEXTARK RADIO STORES
Knight Model 8/9 .......... 324B
WILLARD STORAGE BATTERY CO.
“B” power units No. 3095;
4095; 3310 & 4310; “A”
power units No. 3280; 3262;
3290 & 3390 80
“A-B” units No. 3301; 6301;
4301 30

WURLITZER
(See All American Mohawk Corp.)

Z
ZENITH RADIO CORP.

11E & 14E; 11-12-14........ 308
17-series filament; 4R; ZE10
power supply; ZE5 power
supply for model 17....... 309
33X & 362X 6-tube electric;
34P & 342P 6-tube electric 310
Model 27; 31 & 32
ZE 4 “B” power supply; ZE3
“A” power supply; models
33-34-35; 35A-342-352-
352A-362
35P-35AP-362P-352AP; 37A..313
ZE14 power supply; ZE11 pow-
er supply, ZE13 power sup-
ply; ZE15 power supply....314
39-39A-392- 392A; 40A 5
35PX-35APX-352PX-352APX-
37A; 333-353A 6-tube D.C.
set
ZE17 power supply; ZE1§8
power supply; Models 60, 61,
62, 602, 612 & 622 without
loop, 64, 67, 642 & 672 with

loo
15 & 16; 15E, 15EP,
16EP; 42 & 422........." 318
ZE16 power supply; ZE12
power supply; Models 41 &
412

Models 52 & 53; b4........ 320
Model 70 (71, 72, 73 & 77 -
60 cycle; 712, 722, 732 &

772 -2beycle) ........... 321
Model 80 ................. 320A
Model 80 Power Supply...... 320B

MISCELLANEOUS C:iRCUITS
Aerodyne Six .............. 344
Ambassador Four .......... 344

Magnavox TRF-5 and TRF-60 344
Continental Wireless and Sup-
ply Co. “Voice of the Road”

Automotive ............. 844
Magnaformer 9-8 Superhetero-

dyne ................... 352
Blair TRF 6-tube receiver...342
St. James Supexr‘leterodyne .336

Madison Moore Superhetero-

dyne .................. 336
Victoreen Superheterodyne ..336
Garod Neutrodyne .......... 368

Grimes 4-DL Inverse Duplex. .368

Zaney-Gill Receiver ........ 368A
Mission Bell and Royale...... 368A
MAJESTIC
(See Grigsby-Grunew Co.)
Model 90, phonogra jack
connections and voﬁage ta-
ble ............... . .... 1961
Interference Suggestions ....196J
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Trade Name Index

Aero—Chas. Hoodwin Co.
Acme—Acme Electric Co.
Airline—Montgomery, Ward & Co.
Amertran—American Transformer Co.
Amrad—Amrad Corp.
Apex—United States Radio & Televi-
sion Co.
Arcadia—Wells Gardner Co.
Argus—Argus Radio Corp. -
Atchison—Atchison Radio Mfg. Co.
Atwater Kent-—Atwater Kent Mfg. Co.
Audiola—Audiola Radio Co.
Aztec—Stein, Fred W.
Baldwin—Nathaniel Baldwin Co.
Balkite—National Transformer Mfg.

Co.

(Balkite Sales Division)
Bosch—American Bosch Magneto Corp.
Brandes—Kolster Radio Corp.
Bremer Tully—Bremer Tully Mfg. Co.

(Now Brunswick Radio Co.)
Browning Drake—Browning Drake
Corp.
Brunswick—Brunswick Balke
Collender Co.

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

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

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

America
Cleartone—Cleartone Radio Corp.

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

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

(Now Gray Electric Co.)
Crosley—Crosley Radio Co.
Daven—Daven Radio Co.

Day Fan—General Motors Radio Corp
DeForest—DeForest Radio Co.
Delco—Delco Radio Corp.
Earl—Freed Radio Corp.
Edison—Edison, Thomas, A., Inc.
Electrad—Electrad, Inc.
Emerson—Emerson Radio & Phono-
graph Corp.

Eria—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., Ine.
Graybar—Graybar Electric Co.
Grebe—Grebe Radio Co., A. H.
Gulbransen—Gulbransen Co.
Hammarlund—Hammarlund Mfg. Co.
HFL—High Frequency Laboratories
Howard—Howard Radio Co.
Hyatt—Hyatt Electrical Corp.
H-Y—Hatry and Young, Inc.
ICA—Insuline Corp. of America.
Jackson Bell—Jackson Research Lab.
Jesse French-—Jesse French & Sons
Piano Co.

Kellogg—Kellogg Swbd. & Supply Co.

Kemper—Kemper Radio Corp., Ltd.
Kennedy—Kennedy Corp., Colin B.
King—King Mfg. Corp.
Knight—Wextark Radio Stores, Inc.
Kolster—Kolster Radio Corp.
Kylectron—United Reproducers Corp.
(Now Gray Electric Co.)
Leutz—Leutz, Inc., C. R.
me91n——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, Inec.
Patterson—Patterson Radio Corp.
Peerless—United Reproducers Corp.

(Now Gray Electric Co.)
Pfansteihl—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, Inec.
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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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

e JEWE

new Jewell Test Oscillator

t.!

-

?!

—with every
necessary test feature
o

bl

—plus Jewell
quality construction

and

dependable operation

—at an astonishing 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

Ouftput 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.

Orperates 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.

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

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

.

B &\ ‘
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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 furnis_he.d. 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.

LT ML

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 ?hro_ugh the Mis-
cellaneous section atthe end of this index. If it is not listed there look through the Trade Name Index; this g}v:es the name
of che manufacturer for each trade name. Since all diagrams are listed in the index in alphabetical order in accor_dance
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 ht?ve
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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Model 96 D.C. 110 V. Cruiser;
Model 156 Cruiser; Model
28; Model 8256 Super Dy-
namic Power Pack........ 89

Models 48 and 49; Type BAN

Model 50; 2nd. type power unit
for Model 41; 3rd. type pow-
er unit for Model 41; 2nd.
‘t&pe power unt for Model

SPU X-341 (used with 5KR.
5KRO & 3KRO), SPU X-341
& dynamic spkr. (used with
3KR6 & 5KR6) .......... 110G
Chassis X-801 (used with 5KR,
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WATTAGE OF RECEIVERS. ...T6N Model 62—D. C. ........... 90F Model C; Model F.......... 106

PHONO-RADIO INSTALLATION 76M Model 63—D. C. ........... 90G  Models A-3; A-5 and A-7....3562

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

METER MULTIPLIERS ....... 76P PF 2560 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
e e 342 B-180 Form B; B-135; BY;

A. C. DAYTON CO. Amertran Concert-Hal 1 Ampli- BW or B Modei D; B-11....104B
XL—20; XL'25; XL-30....... i fier type 25A; Appwoved Model A e e e 108C
XL-61; AC-66 ............. 78 Audio Circuits ........... 334A Socket “A” supply ......... 23
AC-63; AC-6D ............. 79 Plate Supply Transformer Con- 6-180 Form A ............. 26

= XL-6; Navigator, Navigator nections . .............0... 334B BREMER-TULLY MFG. CO:.
= Power P. ............... 80 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-
& X1-60; XL-60A.C. ......... 80B AMRAD CORPORATION verter ......... ... ..., 106
= ACME ELECTRIC 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
ALL AMERICAN MOHAWK CORP. to Nocturne ............. 92 (Also see Brunswick)
6 and 8 tube A.C. “W” Power Model D.C.-7; Model A.C.-7.. 93 BROWNING-DRAKE CORP.
Pack ................... 82 Model 80, 82, and 83; No. Modei 34, 36 and 38
Lyric models 60, 61, 62, 65 and 7100; No. S-522 ......... 94 MB-30
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
88 ..., B2 Amrad model 81 (Bel Canto 4-tube Battery Model ....... 108C
70, 73 and 75; No. 90 chassis, Series) .......iiiien.n. . 96 BRUNSWICK BALKE COLLENDER
£ 60 cycle ........ e aseanes 88 Models 34, ACT ............ 96A CO.
= No. 90 chassis 25 cycie; No. 96 APEX RADIO CO. Models 14, 21 and 31 S.P.U...109
& chassis, 60 cycle .......... 84 See U.S. Radio and Television Co. Model 31 combination radio
= Mohawk one dial battery and ARGUS RADIO CORP. and Panatrope ........... 110
i A.C. 226-227 ............ 85 B-195; B-125 ............. 326 RPA-1; RPA-4 ............. 266
g Model D. Lyric Receivers.... 84A ATWATER KENT MANUFACTUR. Models 3 and 10........ ...267
8 Model 44? 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
g (Same as Columbia Radio Co.) el 19; Model 20.......... 97 SN IN i o oy [ e
? AMECI:!(I)CI:!?’N BOSCH MAGNETO Model 20 (Also see)......... lggg S31 " ,,,,,,,,,,,,,,,,,, 110B
0 Model 6O ................. v .
§ 16 Amborola; 27 Amborada; Model 21 dry cell; Model 32; B’gg‘;"_g‘g“{y.silm‘f:sﬁii 5
46 The Little Six; 57 & 87 86 Model 36 with condenser voi- ey; Brunswick S-14 & S-21
Crulsgr,l }éoy?.l Cruis;rlaansd g:tl;- ume control;lModel 36 with 60 CFe et 110C
perial Lruiser mode P resistance volume control.. 98 NO (SPU X-900, Chas-
Yoy Isets s . oo 87 Models 30, 33, 35, 48 and 49. 99 "l pas0L o oo, L. 110D
Models 66, 76, and 76L the Model 37; Model 38; and power Panatrope 3NC8 (Chassis X-
Cruiser; Medels 66AC, 96, UNEE e 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-
g for A.C.; Models 126, .146, 44; and power unit....... 101 sis X-822) ......... L 110F
-é 166, 176, 46A.C. ........ 88 Model 41; Model 43........, 102
%
g

¢ls 48 and 49; Type BAN 44 ... ... ................ 103 5KR 2KR d S5KR6);
edition 2 Nobattery; Type Model 65 and 55C .......... 104 & d)g{amic sgk:n( usgd wit);h
BAN edltlson 3 and 4_ No- 3ad. type Model 60-C. ..... 328 panatrope combinations and
battery; 1'ypes BAN edition AUDIOLA RADIO CoO. 3KRO and 3KR6) ........ 110H
b and 6 Nobattery........ 90 Series 31 .................. 104A Chassis X-1104 (used with
Model 64 D.C. receiver; Bosch Superheterodyne receiver ....104B panatrope combindtions and ‘
Motor Car receiver....... . 91 AUTOMATIC RADIO AND MFG. CO. 3NW8); SPU X-902 (used
Model 58, 59 .............. 90A “Tom Thumb” Portable ..... 340 with 3NW8) ............ 1101
Model 61, 62 .............. 90B AUTOMOBILE RADIO CORP. Models 15 & 22; Model R-1..110J t
Model 60 Volume Control Re- TR-106; NR-109 ........... 76 Model B-15 ‘‘Uni-Selector”...110K
M:ggeg ------------------ 388 Model D.C-15 ............. 110L /
Model 60 and 61 (Automatic B B%:((jlel]“%}(}AM RADIO CORP. 348
ANVolume Congraly ......... 90E BALKITE PRODUCTS COMPANY. S T
T I TRaRNtT i M1 R S T b e o1 1 P T e I | 41 M.mlrmll!ﬂmnmmﬁlﬂmm
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In order that there will not be any conflict between
the 1931 Menual and the 1932 edition of the Manual,
we have combined Supplements five and six of the
1931 Manual and have issuad 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 heve a complete directory of
the wiring diagrams of all commercial receivers, you
need both bookss 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,

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

BB R R B R E I T T M T LA L LMt LR TR LALLM 401111 FEb

l Sincerely yours,

GERNSBACK PUBLICATIONS, INC,
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BUSH AND LANE PIANO CO.
No. 10 DeLuxe; No. 12 S.G _.. 111
C
’ CANADIAN MARCONI CO.
"’ Type XIV D.C. ............ 360
o Tuner Unit Types XV, XVI,
i XVII, XVIII A.C.; Power
Unit XVI ............... 361
B Models X, XIII ............ 370A
o Models XI, XIT ............ 370B
Models V, VII ............. 370C
3 Models X1I, XIII power units 370D
fius Models III, IV, VI ......... 370E
{3 Models VIII, IX, and Model X

power unit
Model 20 A.C. Chassis. ...... 362
Model 20 A.C. Power Unit...
No. 10 DeLuxe; No. 12 S.G...
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
s 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 26 cycle....375
# Model 89 ................. 376
g Model 90 ................. 377
£ Model 99 ................. 3178
H§ Model 110 ................ 379
E  Model 120 ................ 380
£ CANADIAN WESTINGHOUSE CO.,
£ LTD
g Model 55 W55A, W57, W60,
g W58 .. 371
£ G- Tube A.C. Chassis 1928 mod-
] el and 200B loud speaker;
&t No. 18 SPU ............. 372
E# CAPEHART CORP.
See Webster Elec. Co. Page..350
Models 400, 401, 402. ......350C
Tuner only, Models 400, 401,
402 ............ .......3560D
CLEARTONE RADIO CORP.
Goldcrest Model 60; Model 80 112
Clearodyne Model 70; Clear
tone Series 100 .......... 113

Model 110 compact; Model 112 114
COLONIAL RADIO CORP.

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

& 38 6060000000000000000000 118
£ Columbia C-5 and Kolster K-
g 24; C-5 Substitute........ 119
£i Models 930-300; Model 931..120
3] 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
E: Type 980 radio and phono-
3 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 3C; Trirdyn

3R3; 5-38; Type V Model

: 51; 2stage AF. ampllﬁer

3 tvpe V; Mode) XI and XL..131

Model 4- 29 Models 308, 3IS
33S 34S Models 4OS 4IS
S

6 OFFICIAL RADIO SERVICE MANUAL
mmm:: ‘“ .m"‘"'l‘f 21 i 3 ves bl

Models 408, 4IS 428, 828
arranged for M type speak-
er; Model 401; Model 608..133

Models 608, GIS 6285, 63S
Jewelbox T04A

Model 601 ................ 13856

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 .. ........ .0 138B
Model 55; Model 56......... 138C

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

istrator Receivers ........ 138F
Model 77; Model 84; Super
Buddy Boy .............. 38F
D
DAVEN RADIO CO.
Bass Note Circuit ........... 186B

DAY-FAN ELECTRIC CO.

Seen General Motors Radio Corv.

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

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

Types 400-420; 410
Aria and Troubador models

type 740; type 750........ 386
Type 800 Chassis; Type 810
Chassis ............ . 387

Type 810 Phonograph; Type
700 3

Type 402, Drake and Nelson
Models ................. 389
Type 403 .................390

Type 410, Motor Board Wiring 391

Types 603, 605 ............ 392
Type 700 Serenata model. .. .393
Type 701 ................. 394
Type 702 ................. 396
Type 706 ............ .396
Type 707 ... ..., 397
Type 740B . ............... 398
Type T41 . ... ... ..., 399
Type 742 ................. 400
Type 743 ................. 401
Type 750, Motor Board Wir-
fY® co0o0o0o0000000000000000 402
Type 762 ................. 403
Type 766 ................. 404
Type 810B ............... 405
’[‘ype 810B, Motor Board Wir-
.................... 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

THOMAS A. EDISON INC
(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

RT-1, R-2 and C-2 Chassis Jr.

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

ELECTRAD, INC,
Loftm White amplifier ...... 63

pe 250; and 250 Push-Pull 3588

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
ey.; 10Z, 11Z, 30Z, 31Z - 25
y.; 16, 17 and 32 - 60 cycle;
16Z and 32Z - 25 cycle....144
Fada 18 D.C.; Fada 22 battery 145
Fada 20 A.C. - 60 cycle; 20Z
A.C. - 25 cycle; 25 A.C. - 60
cycle; 25Z A.C. - 25 cycle. .146
25 and 25Z with M-250 and
M-250Z Electric Units; 35
A.C. - 60 cy; 35Z A.C. - 25
cycle
Fada 40 A.C. 60 cycle using

P-250 KElee. Unit and 7-A
speaker; Fada 50, 70, 71
and 72 ... . . o .. 148

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

Special model 265-A and Fada
“7 model 475-A

460-A 1eceiver and R-60 unit;
R-80-A unit, 480-A or SF
50/80A

‘“Special”’ . receiver 265
UA or CA and RP-65-UA or
CA; 262-UA or CA and RP-
62-UA or CA; 480-B and SF
50/80 B

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

TFada KA-6 Chassis for models

42, 44, 46, 47............ 154B
Fada 5-tube Neutrodyne; 160
neutrodyne .............. 154A
FEDERAL RADIO CORP.
Ortho-Sonic type D; Series
Filament type D ......... 155
Model K .................. 156

Scries Filament type F; Ortho-
Sonic type H
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
..................... 162
Model 130; Model NR-215,
NR-400; Enghsh long and
short wave set ........... 163
Model 457 Power Unit; Model
NR8ODC ................ 164

Model 908 AC; Model NR-95
AC 4
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Models NR-80, NR-6 ........
Models NR-78, NR-55A ......

CHAS. FRESHMAN CO., INC.
Earl models 21 and 22 Earl
models 31 and 82 ........
QD-16S; Model N .......... 168
Mcdel G; Model G power pack;
Model G with G60-S power
supply ..................
Earl model 41; Freshman mod-
el M with M-60 power sup-

Ply ...... ... .., 170
New and improved Master-
piece; Equaphase; Model

O 171

Combination K and K-60-S;

QD-163 172

178

Model 121; Model 21 D.C.;
Earl modela 33, 81 and 24
DC. ................ ... 175

3235’18(14(?2 AC; 31-SAC and

and E 1
2 Sh arl 33-SAC;

Models “Q” 2N-12 %ZféA
G
GAROD RADIO CO.
Madel EA ............ 188D
GENERAL ELECTRIC CO
..................... 266A
H-T1 ... i 266B
H-61 .......... .00 266D
General Electric Models G.E.
Jr. No. S-22, G.E. Jr. No.
S-22X and S-42 .......... 266G

Models H-31, H-61 and H-71..266H

GENERAL MOTORS RADIO CORP.
Day-Fan OEM-11; OEM-7;
OEM-7 super selective; b-

tube 1925 model.......... 177
Day-Fan Five “5044” ....... 178
Model 5056 ............... 858A

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

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

SAC - 5-tube Model 35 7-tube;
6AC Power Set; 6 Junior AC
Power Set; 110 Volt D.C.
-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 Al
set; B and C Power Supply;
B Power Supply for No.
5524 and No. 5525........

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

1
General Motors Model “A”
chassis; Delco Automotive
Radio

.181

..................

GILFILLAN BROS., INC.
A.C. Model 60; A.C. Model
100 . ... i i 186
Models 105, 106, GN6 ...... 176B
: GRAYBAR ELECTRIC CO.
Model 311 ................ 338
T00 ... e e 266A
900 ... . et 266B
T70 e i 266D
Graybar Ne. 8 Midget..... .. 266G

Graybar Models 700, 770, 900 266H
GRAY & DANIELSON MFG. CO.
Remler R-14, Infradyne...... 220F
Sargent-Rayment, 1927
A. H. GREBE & CO.
R.F. Amplifier type RORN;
“18”’ Regenerative Receiver;
Short Wave type CR-18;

OFFICIAL RADIO SERVICE MANUAL

Short Wave type CR-

..... 186
Synchrophase  type -1;
Broadcast Receiver ....... 187

Super Synchrophase type SK—
4; Synchrophase 7-AC ....188
Synchrophase 1. 56000000000
Super Synchrophase A.C.-SK-4 188A
B & C Socket power type 671-
B Synchrophase type AH-1..188B
Models SK-4-DC, AH-1....... 188C
GRIGSBY-GRUNOW CO.
Majestic Models 60-707-80;
7BP3 Power Unit; 7BP6
Power Unit .............
Models 90, 91 and 92; 9P3
Power Unit; 9P6 Power
Unit; Model 70B chassis in
72 Set
Model 100; 90-B ...........
Model 100-B; 180 and 181..
7P6 and 7P38 Power Unit (old
wiring) 7P6 and 7P3 Power

Unit ........cccevnininn.. 194
8P6 and 8P3 Power Unit; P.U.
System in 130-A Super

Screen Grid chassis. .......
Super Screen Grid chassis in
model 130-A; in Model 230-
A
Majestic “B” eliminators.....
Majestic Models 50, 61 and 52
Supers . .......c.c000annnn 19
GULBRANSEN COMPANY

Model C 9-in-Line .......... 197
Champion Junior ........... 196G
Model 724; 8-Tube ......... 196H
H
HAMMARLUND MFG. CO.
HI-Q 380 AC. ..... 50000000 51
HI-Q 81 AC. ............. 356
Hammarlund-Roberts Hi-Q 366C
Hi-Q Six ........c.. . ccu... 56C
Hi-Q Six Power Supply...... 356C
Hi-Q 380, battery model......3566D
Z-4 Commander ............ 56D
HIGH FREQUENCY LABORA
TORIES
Mastertone  Super-10, 1931
Model ................. 6A
Mastertone, 1929 Model, and
Nine-in-Line ............ 56B
HATRY & YOUNG, Inc.
Short-Wave 6 ........ ..... 188D
CHARLES HOODWIN CO. (AERO)
Metropolitan Four, Interna-
tional All-Wave, 15-30 Watt
Transmitter ............ 196K
1929-1930 Auto Radio, Aero
S. W. Converter, Aero Lo-
Power Transmitter ....... 196L
Aero Seven, Aero Short Wave
Adapters for A.C. and bat-
teries .................. 196M
Aero “Trio” A.C. Three, Aero-
dyne D.C. Six ........... 6N
Aero 1931 Midget, Aero 1931
Auto Radio ............. 1960
HORN RADIO MFG. CO.
Model 15 ................. 458D
HOWARD RADIO CO.
Model SG-A ............... 96A
Model 8 Green Diamond (3
diags.) .................. 196B
Model SG-B Midget ........ 196C
Model SG-C ............... 196D
I
INSULINE CORP. OF AMERICA
A.C. Short Wave Set........ 340
JACKSON BELL
Model 62 Midget. . veoe.854
JENKINS & ADAIR, lnc
Microphone Mlxmg Panel Type
3-B; Monitor Panel; Level
Indicator Panel ........... 196E

Lt ORI 1
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Ty “A” Ampllfymg Panet;
pe “D” amplifying panel.196F
JESSE FRENCH & SONS PIANO CO.
Junior Model “G” 3566

K

KELLER FULLER MFG. CO., LTD
Radiette Model 14F .........
Model FIFTY, Model SIXTY. 3288

KELLOGG SWITCHBOARD AND

SUPPLY CO.

6 Tube Set 507 and 508; A.C.
T-tube set inductance tuned;
“A” chassis 510, 511, 514,
616 - 8-tubes ...........

Power Unit K-50 for sets No.
624, 525, 527, 528; Chassis

“B” 515, 519, 621......... 199
623 and 526 with power unit

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

cade ..., 201
Models 533, 634, 535, 536....200A

COLIN B. KENNEDY CORP.

Model 281; 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 626 ................
Model 10; Model 20.........
Kennedy Model 826B Combina-
tion
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
TRF. ........... ..., 206
Model E and 80A; Model 80;
Model 81 ............... 207
Model F; Model 82 and power208
Model J Model H........... 209
Model 97 Model 98; King
Monarch ................ 210

Model G; Power pack wiring

King, Royal, Imperial, and
Monarch ............... 211
Model FF ................. 220E
KNAPP “A” POWER UNIT. .. .3569
KOLSTER RADIO CORP.
Columbia type 930; Kolster
(3€ 600000000000000000000 212

Kolster 6-tube receiver; 7-tube

A.C. set (Brandes) ....... 213
Kolster 8A-B-C; 6H; 7TA and

M3  ©606000000000000000000 214
K-44; K-43 ................ 216
Kb ... 216
Brandes B10; B15; B16...... 217

Tuning chassis for 7-tube sets
used in K-21, K-28, K-24 and
K-28; 4-tube chassis used in
K-20, K-22, K-25 and K-27;
Power supply and amplifier
unit in K-24

K-20, K-22, K-27 & K-37....

K-42; K-30 & K-32

L

LAFAYETTE—See Gulbransen
and Wells Gardner.
LONG RADIO CO.
Cardinal Model 70..........
C. R. LEUTZ, INC.

Trans-Oceanic; ‘‘Seven Seas”
console .............. ... 338
LINCOLN RADIO CORP.
Model 31 ................. 367
Lincoln DC-8 .............. 368C

MAJESTIC
(See Grigsby-Grunocw Co.)
MASTER RADIO MFG. CO., LTD..
Master Model 424 .......... 356

. |
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E Models C-153, C-164 ........ 230A (88-tube panel); RPIA with
& Nos. ‘3035, 3037, 3065, 3067. N Models §-148, S-164, C-151, Panatrope and panel conn..266
g (US. Rad. & Television) . .218 CA62  1verisennannenn 2308 Radiola 44 chassis; 32 RP A £
= Short-Wave Converter and ~ unit ................... 266
§ N Public Address Ampliﬁsea'..6.23OC Ra?ll;ola 44; kI&;Iodels 3 & 10267
=2 -
# NATHANIEL BALDWIN CO. Models S-155, C-157, S-156, runswick) .............
Screen Grid Model 80....... 324 C-1568 R - 230D RCARS80 ........cvvvvennn 226666%
NATIONAL CARBON CO., INC. TRF. Midget, Universal, and RCA 86 ..................
Eveready models 1, 2 and 3: K-139 pack .............. 230E Audlo frequency circuits (86) 266C
series 50 ' . 290 Pre-Selector .............. 3587 RCA 82 .......oiiiuiiinnnn 266D
Eveready series 30, 30-C and PRIESS RADIO CO. Radlola 28 A.C.; RCA Loud-
40 ! 291 Models R and C nine-in-line speaker 106 ...... 1000000¢ 266F
NATIONAL CoO. INC. 77 BUPEIB «.ovovencvronnnnnn 367 Radiola 48, same as Victor 15 266D
B Models SW3, SW4 .......... 220A Radiola 42 . o honaitA2A
Models MB-29, MB-30 ...... 220B R aposker L BN Ay
= ) B IO B A RADIO PRODUCTS LABORATORY. RCA-Victor;i'R;diél}{ " “Super-
£  Automobile Receiver . . . ... .. -tube model ............... ette” Model R7 .......... 266G
B jiomobile Receiver ... 220D R € A—VICTOR CO. (Victor Div.) Models 80, 82. 86 ... . ....... 266H
£ NATIONAL TRA'NSi?'o'liMéli"cb Alhambra I _(7-1; Electrola RADIO SERVICE OSCILLATOR 76J
Midget Six 58E Cromwell, Borgla W0 ccacoa 231 REMLER RADIO CORP.
Sereen Gud g 1 Saow  Electrola 9- 26; Electrola 9-40 232 ASSRCHSUnetheterod e 340
""""""" Electrola Hperion; Alhambra Cameo Model 14 ...........3564
II and Florenza; Radiola 25 ROBERTSON-DAVIS CO.
o ?;t;)coml:i for Alhar?grr) . Melo-Heald 11-tube ~ Superhe-
an orenza terodyne ............... 367
Ozﬁ:}jﬁ?’sl}:c's.5 5-A 368G Models 7-3, 7-30 and R-20,
Models 89, 90 ......... ... 58H Elec}tzr;::ila lRaIdéOIa 7-26; Vlc-234 S
’ Vikine 92AC tor jola 16 ...........
Model 78 and Viking 92AC..3581  ;0.70." Ap-777C; ~Catacomb, SCOTT TRANSFORMER CO.
Radiola 28; 12°15; 12-25..236 All-Wave Super-Heterodyne ..196P
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McMILLAN RADIO CO.

Series 900; 8-AC Power Set..219
MILLS PHONOGRAPH CO.

Mills phonograph

Phonograph diagrams with ex-
tra speakers .21

MONTGOMERY WARD & co.

5 tubes S.G. battery sets Nos.
1622 & 1562. (Wells Gard-
ner); 7-tube A.C. S.G. sets
Nos. 2822, 2827, 2895, 28917.
(U. S. Rad. & Television

CO.) it e 218M

)
8 tube A.C. S.G. sets Nos.
2955 & 2957. (Wells Gard-
ner); 8 tube A.C. S.G. sets

P

PEERLESS
(See United Reproducers Corp.)
PFANSTEIHL PRODUCTS CO.

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

PHILA. STORAGE BATTERY CO.
PHILCO RESISTOR AND

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

175 OR 260 K.C. ........ 76-0
Philco Model 40; Model 41 ...222

Model 65; Model 76......... 223
Models 77 & T7A; 86 & 82..224
Model 87
96 & 96-A; 296 & 296-A.
Models 511, 521, 512, 513, 514

515 531, 551, 571; Model 95 227
“A” & “B” Eliminators “DB”

& “B” part of “DAB” sock-

et powers; 180 volt B and B

part of 180V AB; Types B-

603 & B-253; AB 663 AB-

623, AB-463, AB 423 .....226A
Philco Set Model 65; “Baby

Grand” 20 & 20A......... 226B
Socket “A” supply ......... 23
AB-656 & AB- 652 .......... 25

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

2906, 296A 50000 26C
Models 111 and 111A ...... 226D
Models 220 and 220-A.......226F
Models 211 and 211-A........226F
Phileo Model 30 . . ... ol e - 3686
Models 56 and 46-E ........ 226G
Models 111 and 111-A....... 226H
Models 112 and 112-A ...... 2261
Models 112 and 112-A Radio-

Phonograph; Models 270 and

270-A ... .. 226J
Models 70 and 70-A. 226K
Models 90 and 90-A ......" 2261,
Model Series 5 OO ) 280F
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PIERCE AIRO, INC.
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AC-24-45
De WALD Model A.C. 524.. 355
Pieree Airo DeWald D.C.-632 358C

PILOT RADIO AND TUBE CORP.

PE6; K-113 power amplifier;
Pilotone Electric 6-tube;
Super Wasp ............. 228

Pilot Automotive Radio; Grimes
110-volt D.C. New Yorker,

Twin S.G8 .............. 229
K-106; K-108; S.G.-105 .230
A.C. Super Wasp .......... 73
Pilot Midget .............. 364

Pilot Universal Super Wasp..368D

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

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

AP-736; AP-997C; Model 9-65 238

Electrola Radiola 9-54; Auto-
matic Electrola 10—69 and

power wiring ............ 239
R-32, R-42, RE-45 RE-75,

10-69; 1051 ............ 40
AP-947 (RPA-1A); - AP-9562

and AP-997 (RPA-b and

RPA-6 special); Electrola

Radiola 9-18 ............. 241
7-26; Radiola 9-64; Electrola

10-70 .« oo it e 242
Victor Radio R-14.......... 242A
Victor Radio R-15.......... 266D
Victor Micro-Synchronous Mod-

els R-35, R-39, RE-57...... 266E
Model RE-17 .......... 2661, 2663

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; 1v...... 244
Radiola IIIA IX Super‘xetero-

dyne; Radlola Grand ...... 45
Radiola 16; AP-937; VIIB...246
R.adlola 20; Radiola 30...... 2417

....................... 248
Super VIII (AR-810), “semi
portable” (AR-812), 24 and

261 Ml ... 8. ... R, 249
Radiola 25 ................ 2560
46 D.C.; 83 ......... ..o 251
Radiola 17; Radiola 60; Radio-

la 18 . ... it 252
33 D.C. ... 253
28 (battery operated); loud-

speaker 104 RPA unit..... 264

....................... 255
Radlola 64; AP-951; AP-935..256
Radiola 41; SL(x:lmg SPU; Re-

ceptor SPU Loudspeaker

1056 ..o 257
Radiola 67 ................ 2568
Radiola 47 ................ 269
Radiola 50; 51 ............. 260
41 D.C.; 51 D.C. .......... 261
18 D.C.; 62 ........ccon. 262
Radiola 66 ................ 263

30-A 25 cy; 21 & 22; 30A
RPA Unit .............. 264

Brunswick RPA-4 with Pana-
trope and panel connection

SEARS. ROEBUCK & CO.

Silvertone Models F, G, H, J,
same as King ....207, 208, 209
Silvertone F. FF, G, H. J....200B

Models 30 (chassis), 60 Low-
boy, 95 Highway and 756 Con-
cert Grand .............. 268

720 A.C.

S.M. 690 Public Address Sys-

3

SILVER-MARSHALL, INC.

tem
33-A power supplv (256 & 60
cy.); 1929 9-tube S.G. sup-
erheterodyne
Model 34A Model 35-A.
Silver Marshall Super with
Model 36A Chassis and 32A
Power Pack 26
722 Band Selector 7; SM-712
Tuner; 724 A.C. Recelver .268D
Model 714 %nerheterodyne,
Models 37, 38 and 39...... 268E
Models 30~B, 630

SONORA PHONOGRAPH CO., lNC

Model 2RP-25
3R and 4R

B-31 (256 cyele); Phonograph
automatic stop 2

Models E-AC, A-36 ......... 268H
SPARKS-WITHINGTON CO.
S n Model 39; 89A ..... 275
9-30 ... 276
931 and 301 D.C. .......... 277
6-26; 6-16; A.C. 62-63 & A.C.

71 TG A FO . 278
A.C.-89; DeLuxe 109 ....... 279
Sparks Ensemble ........... 280
5-26, 5-15; Model 110 ...... 281
Sparton 931 A.C. ........... 280B
Equasonne Model 689 ...... 280C
Sparton Model 301 A.C. ....280D
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Power umt models 6530-535-
715-720; Power units models
801-801A-811-811A — series
B; Model 806 series B....288

Model 760; 950 series battery
S.G. .289

AC.
Models R-100A, AF, B, BF, E,
and EF 2
Series 900 . ............ ..., 291
STORY AND CLARK RADIO CCRP.
Model 36 tuner unit; Model 36
power pack; Model 42 and
51 tuner unit ............ 290B
STROMBERG-CARLSON MFG. CO.
Circuit D-968; 523 & 524; 635

& 636 ............... .292
641 & 642 ... 293
638 D.C.; 6562 & 654..... ..294
846 ........ .0, .295

403 AA audio power unit, 404
RA and 404 RAC SPU; 403
B audio power unmit....... 208
635 D.C.; 601 & 602 battery..297
No. 1-B; 403 & 403A power
pack; No. 10 & 11 receivers 298

No. ‘704-B; 501 & 502...... 299
No. 734-B; 633 & 634 ...... 300
No. 14 phonograph diagram;
No. 638 A&B .......... 300A
No. 12 & No. 14 ........ 300B
T
TELEPHONE MAINTENANCE CO.
Telmaco P-1 ............... 358
TEMPLE CORPORATION
8-60, 8-80, 890 ............ 301
8-61, 8-81, 891 ............ 302

A4 1P FSA0 Lot AUV ML) BOSPRSLBASFES 000t M LEAIAL KOG 1111 L1 M=) L Lt MR OO
=
= SPIEGEL, MAY, STERN CO. TRANSFORMER CORP. OF AMER-
z “Melrose"—samz as .?Cpexlgé. .306 ICA
SPLITDORF ELE TR M 0. Clarion 3, AC-55, 25, 51-
| RRPRSSAREN S ompog agm o,
x| volume contro ----- Clarion Jr. Model 60. .. ..... 865
= ABBEY Model 171 ........ .324 Clarion Series 90, Models AC-
3 “Inherently Electric”” Model. .324A 90, AC-91, AC- 91A, 25-90
el Splitdorf Model M5, R.V.-695 322A and 2591 ............... 328A
3 Model M-G; R-100 .......... 322B TRAV-LER MFG. CO.
2 STANDARD RADIO CORP. Model 6 & 7; DC & AC power
3 A.C. Model 29 ............. 342 PACKS © .o 332
i STEINITE RADIO COMPANY
= 50-A & 102-A .......... .282 U
] 991, 992, 993; 261 &.282....283
g Model 40 power pack ....... 28 UNITED AIR CLEANER CO.
& Power Pack Models 40C — 60 Sentinel 660 9-tube; Sentinel
B — 120C .............. . .282A 666-C 9-tube chassis for
=] No. 10 Screen Grid Chassis in phonograph combination ...346
& Models 70, 80, 95......... 282B Mogel 444 and 440 7-tube
£ STERLING MANUFACTURING CO. S.G ... 348
No. 4; No. 4 chassis, power Sentinel 104, for models 11, 12,
unit, and speaker ......... [ 284 C 15and 16 ............... 346A
No. 4 speaker; No. 4 power Sentinel 8 and 9; 31-33 and
unit; No. 3A chassis....... 285 power pack ............. 346B
& tSerling Midget; Model “B”..268F Model 50 . ................. 324A
B STEWART-WARNER CORP. U. S. RADIO & TELEVISION CO.
E 305-315-320; 300; 310-326; (See Montgomery Ward & Co.)
= 330; 335- 340 345-350-355- Model 80; Apex 48 - 60 cycle,
360; 385-390 ............ 286 48A - 25 cycle ........... 8056
500-520- 525; 700-705-710; Apex 41 - 60 cycle, 43 - 26 cy-
530- 535 715 720 . ........ 287 cle 42 - 60 cycle’ 44 - 26 cy-

cele ... 306
Apex 46 & 47 - 60 cyele, 46A
& 47A, 25 cycle; Model 80
Automotive
Model 36 ... . ..............
UNITED REPRODUCERS CORP.
(Peerless) Courier “65” chas-

sis; Series K-70 .......... 803
Series 20 Electrostatic (Ky-
lectron) ............... 30
w

WEBSTER ELECTRIC CO.
2-Stage PO. Amplifier, Code
6005; 6025-—JD Amplifier. .350A
3-Stage PO. Amplifier; 6030-—
JE & B-37-60 Amplifier....350B
WELLS GARDNER CO.
(See Montgomery Ward & Co.)
Wells Gardner Co. Nine-in-Line

same as Gu'bransen — see
WESTINGHOUSE ELECTRIC &
MFG. CO.
WRS .. i 266A
WRT e 266B
WR6 ........... ... 266D

Westinghouse No. WR-10 . ...
Westinghouse models WR-8 &

WR-8R ................ 66H
WEXTARK RADIO STORES
Knight Model 8/9 .......... 324B

WILLARD STORAGE BATTERY CO.
“B’” power units No. 3095;
4095; 3310 & 4310; “A”
power units No. 3280; 3262;
3290 & 3390
“A-B” units No. 3301;
4301

WURLITZER
(See All American Mohawk Corp.)

Z
ZENITH RADIO CORP.

11E & 14E; 11-12-14........ 308
17-series filament; 4R; ZE10
power supply; ZE5 power
supply for model 17....... 309
33X & 362X 6-tube electric;
34P & 342P 6-tube electric 310
Model 27; 31 & 32
ZE 4 “B” power supply; ZE3
“A” power supply; models
33-34-36; 35A-342-352-
362A-362
35P-35AP-352P-352AP; 37A..313
ZE14 power supply; ZE11 pow-
er supply; ZE13 power sup-
ply; ZE15 power supply....314
39-39A-392-392A; 40A ......315
85PX-35APX-352PX-352APX-
37A; 333-353A 6-tube D.C.
set ... 316
ZE17 power supply; ZE1¥
power supply; Models 60, 61,
62, 602, 612 & 622 without
loop, 64 67, 642 & 672 with

loop ... 317
16 & 16; 15E, 15EP, 16E,

16EP; 42 & 422.......... 318
ZE16 power supply; ZE12

power supply; Models 41 &

7 319
Models 52 & 53; 64........ 320

Model 70 (71, 72, 78 & 77 -
60 cycle; 712, 722, 732 &

772 -25eycle) ........... 321
Model 80 ................. 320A
Model 80 Power Supply...... 320B

MISCELLANEOUS C:IRCUITS
Acrodyne Six .............. 344
Ambassador Four
Magnavox TRF-5 and TRF-50 344
Continental Wireless and Sup-

ply Co. “Voice of the Road”

Automotive ............. 844
Magnaformer 9-8 Superhetero-

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

Madison Moore Superhetero-
3

dyne .................. 36
Victoreen Superheterodyne 336
Garod Neutrodyne .......... 358
Grimes 4-DL Inverse Duplex. .358
Zaney-Gill Receiver ........ 358A
Mission Bell and Royale...... 368A

MAJESTIC
(See Grigsby-Gruneow Co.)
Model 90, phonograph jack
connections and volFt’:age ta-

ble ............. ... .... 1961

Interference Suggestions .196J
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Aero—Chas. Hoodwin Co.
Aecme—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, Inc.
Emerson—Emerson Radio & Phono-
graph Corp.

OFFICIAL RADIO SERVICE MANUAL
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Trade Name Index
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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.
Lof.tin 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 Head—Robertson Davis Co.

Melorad Cathedral—Federated Pur-
chasers.

Minera—Minerva Radio Co.

National—National Co., Inc.

National—National Transformer Mfig.

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. 8. 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. &
Mig. Co.
Willard—Willard Storage Battery Co.
Work-Rite—Work-Rite %Zadio Corp.
Wurlitzer—(See All American Mo-
hawk Corp.)
Zenith—Zenith Radio Corp.
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Potter Condenser Service

Replacement By-Pass and Filter Blocks
For All Receivers

Unequalled Hi-Speed Shipment of
Standard Condenser Units

Potter Condenser service providss 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

Send the old block in and get back from Potter

Our container plant makes special

hours.
an exact duplicate.
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, Iil.

Send For This Free Chart

=, o | —
Potter Condenser | -.
» 'Replacement Chart -~
o ¢
I <=3 > . " M Qh..s. ﬂ;.l , ._.dn_b
. Semma tmaier L farmame | T
l = § H | |
p - b
o | Eenae e | .
. o S S T e [a Cartridge No. 1
Potter Rug Aerial e B ¥ iiln Units Wax
The convenient and sensitive - i 2 Potter cartridge condenser units
aerial for all sets. Makes the out- R = B YE “+7 | and No. 1 wax should be carried
side antenna unnecessary. .No in- L = LR P by every serviceman. Invaluable
stallation; just connect to receiver. = = g = for quick repairs.
¥ 023 kPl TN Z
The Potter Co. e =T sja North Chicago, IlI.
Sales Offices £' i i Sales Offices
443 So. San Pedro St., =3 @ S 202 Baker Bldg.,
Los Angeles, Calif. | m—— ER L e Minneapolis, Minn.
9u5 Mission St., ',; _1 o ¥ EEE M 191, St
San Franciseo, Calif. =S t = E Rt & Buffalp, B 8
I 1 3 = = 710 Union Centra! Bldg.,
1641 Stout St., - z v Cincinnati, Ohio.
Denver, Colo | Aow i -2 N 1400 W. 25th St.,
549 W. Washington Blvd., S+ e PP Cleveland, 'ORigy
Chicago, 111 o EE R RN us 305 XSJ“"""‘ Ave.,
~ = - ~ e - - - ittsburgh, Pa.
1202 Maryland Ave., T o Tty ST 1 B ;
Baltimore, Md. {J r — | 191 Il;:fllaﬁsc /'}‘::a'.,
. 261 Franklin St., 276 Smith St.,
Boston, Mass. POTTER DNos. 103-300 Winnipeg, Manitoba, Can.

eliminator stops interfer-
ence from entering set
through the pcwer supply.

A National Organization At Your Service

B s sl = = |

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

and ooncise a oompendium of praotiocal data and i{nastruction concorniag radio -

installation, maintenance and repair as ~ould be seulocted from the hosts of mater- |
ial already written on tne subject. It is evident that a book of this type, to be
entirely oamplete, would cover virtually all phases of radic and inoclude ocamplete dia-
grams and specifications of every radio set that has ever been built -- an enormous
undertaking which would give the book a stupendous size, While such & volume would be
of value for reference, it would be too olumsy tc be handled by the busy radio Service
Man who wants practical information, suggestions, and data in few words at his finger
tips, with diagrams and specifications of the more popular types of sets in aotive
service that daily require his attention. Therefore, only the salient features of radio
| saervioing are given, 2nd information on the servising of battery sets, whioh are daily
‘becoming obsolete, is covered more in general than in detail, In all instances where
- pocsible, specifications are given in conneotion with the diagrams, which were obtained
1througzh the kind assistsnce of the various manufacturaers, More up-tc-date information
lon later sets can e supplied from time to time as the materinl becomes avallable, for
|{which purpose the loose-leaf form of this book has becn adopted. Irn connection with
- RADIO-CRAFT Magazine (which supplies the latest important news on the subject in propsr
|page size to fit in this book) the book oan be kept alive and up-to-date and be of
iinestimable value to the active Service Man.
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No 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 teohnical books covering the theory
and practice of radio, fram which the would-be Service Man can get a good elementary
grounding on the subjeot. Therefore, it is here assumed that the reader has an adequate
teohnical knowledge of the subject, although teohnicalities are avoided as much as
possible and simple language is used throughout, covering mainly the practiocal rather :
than the theoretical aspeot of the subjeot. For, after all, the Service Man is practioc- |
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 defeots., A man of theoretioal knowlsdge only is
at sea when up against a set, apparently in perfect order, but which does not work; and
all his theory is of no avail without some background of practice. All the books in the |
-lworld cannot give as much knowledge in this line of work as oan be obtained by install- |
|ing, servioing, and repairing a hundred sets of difforent types, Highly-trained engin-
leers have been known to labor for hours on & set that would not work, only to find out
later that the antenna was disconnected; s condition which would be instantly notioced
by a less-teohniocal but praotiocally-trained Service Man, He who can give the quiokest
and best service wii: have the greatest number of satisfied ocustomers and will build up |
the groatest reputation and monetary income. He who bluffs his way through and mskes
only temporary ropairs in hopes of obtaining future work on the same sets, will soonr i
find that his best customers have left him. A thorough knowlsdge of the work, beoked i
{by & few months' praotiocs, together with a dats book of this type ocontaining informa- !
ltion one cannot reliably oarry in his head, should be the foundation of a suoccessful
|servioing business, provided it is oonduoted in an honest manner. We hope that the read-
ors will find this book as wvaluable as we are trying to make it,.
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Aside fram his theorotionl and practisai knowledge ot radio, the Service Man, likxe k
a practicing dootor, should be somewhat of a psychologist. Not that hi s payohology will
|have any effect upon the subjeot on which he is working, as in the sase cf the dootor,
but he will come in rontrct with all kinds of people, the vast army of radio set owners, |
|some of whom will look upon him with suspicion and presume that they are being swindled, i
Ino matter how fairlv he treats them. He will be called upon to explain in detail every-
dthing oonnected with the work, and must not only repair the set, but give the highly-
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f 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 360 Test Quoillstur  romplete with b“flt .tO meet the needs of radio servicemen. Slmp]lcny of operation,
Qi CObe OR) Tl Geli hair-line accuracy, and assured reliability are the cardinal features of
List Vrice . e e .. 397 00 . . N d b .

Net Frce .. .. 727 this portable test oscillator. Each feature has been achieved by incor-
Pattern 380 Text Oscillator without Dutpw porating constructional details which have proved absolutcly necessary.
L1 744

Lavt Pric oo 482.00

Nﬂl )'rlt; oa 0o 61.50

Pattern 569 Output Meter ounly

Liw Price $15.00 PEATURES OF THE JEWELL RADIO

Net Priewm .23

SERVICE OSCILLATOR

Setf-Contained Batteries
Leak-Proot Interlock Shieldiny
Broadcast and Intermediate Band»
New 30 Type Tuben

Output Meter

Easy to Operate

JEWELL SET ANALYZERS

Unequatled for eame of operation and conse
Oiecieness of the tests that may be wmade
Dependnble operation 1s ansured by sturdy con-
<truction Pattern 139 compact light weight

. and low priced  Pattern 409, the speediest sel

JEWELL |;‘ATT'ERN" 199 SET analyzer ever buwlt, simultancour readings of
ANALYZE plarte. filament, and gnd voltages and plate

N currer Al Jewell analvzers are backed hy

the compreliensive Jewell Test Data Service

JEWELL TUBE CHECKERS

Pattern 210, portable, A C operated, no «al-
culating for dynanue tube condition  Pattern
209. counter type, lew price, compact, easv tn
nperate A single button gives desired reading

JEWELL TEST PANELS

Complete repair shap equipment. Speed every
service job. Pattern 578, simultaneous reading
ol plate. pgrid and filament voltsues, and plata
current Mirect  readings ol resistance and
capacity. Pattern 579, seven meter, test panel
with remote control box The finest and most

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

avcurate wark, greater number of jobs per day ane the 1o take advantape of this liberal plan
ncreaned prestige of & rario organization when Jewell

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

31 YEARS MAKING GOOD INSTRUMENTS
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NAME

TRADE

Acme - Aeme Eleetrie Co.

Airline—Montgomery, Ward & Co,

Amertran— Amcrican Transformer Co.

Amrad—Amrad Corp.

Apex—United States Radio & Televis-
ton Co.

Arcadia—Wclls 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 -Nathanicl Baldwin Co.

Balkite-—National  Transformer Mfg.
Co.

(Balkite Sales Division)
Bosch—-Anmerican Bosch Magneto Corp.
Brandes- ~Kuolster 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 & lLane--Bush & Lane Piano Co
Capehart Orchestrope—-Capehart Corp

Webster Elec. Co.
Cardinal-—Long Radio Co.
Cardon-Sparks--Cardon-Sparks Phono-
craft Covp.
Carteret—Carteret Radio Lab.
(‘lariun—Transformcr Corp. of Amer-
ica.
Cleartone—Cleartone Radio C. p. Div.
of Cincinnati Timme Recorder.
Colonial—Colonial Radio- Corp.
Columhia—Columbia Phonograph Co.

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

(Now Gray Electric Co.)
Crosley—Crosley Radio Co.

Day Fan—General 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,
Iveready--National Carbon Co.
Fada-—Andrea, F. A. D., Inc.
Federal—1ederal Radio Corp.
Fin-All---Find-All Radio Co.
Freed Eisemann--Freed Radio Co.
Freshman—Freed Radio Co.
General Motors—Geaeral Motors Radio
Corp.
Gilbert—Gilbert, R. W.
Gilfillan—Gilfillan Bros. Inc.
Graybar—Graybar Electric Co.
Grebe—Grebe Radio Co., A. H.
Gulbransen—Gulbransen Co.
Hammarlnpd—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

Rennedy—Kennedy Corp., Colin B.
King-- King Mfg. Corp.
Nolster—Kolster Radio Corp,
Rylectron —United Reproducers Corp.
(Now Gray Eleetrie (o)
Leutz- -Leutz, Inc., C. R,
Lincoln—Lincoln Radio Corp.
Loftin White—(Sce Eleetrad)
Lyrie--All Amervican 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.
Mcelorad Cathedral—Federated Pur-
chasers.
Minera—Minerva Radio Co.
National-—Nuational Transformer Mfg.
Co.
Navigator—A. C. Dayton Co.
Orpheus--Roth-Downs Mfg. Co.
Patterson—-Patterson Radio Corp.
Peerliess—United Reproducers Corp.
(Now Gray Electric Co.)
Philco—Philadelphia  Storage  Battery
Co.
Pierce Airo—Pieree Airvo, Inc.
Pilot —Pilot Radio & Tube Corp.
Pioncer- -Pioneer Radio Corp.
Priess—Pries  Radio Co.
Premier—Premicr Eiwectrie Co.
Radictte—Keller Fuller Mfg. Co. Ltd.
Radiola--R. €. A. Victor Co.
Rndietrop"—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)—Aut()matic Radio & Mfg.
.0,
Transitone—Automobile Radio Corp.
Trav-Ler-—Trav-Ler Mfg. Co.
U. S. Radio—U. S. Kadiv & Television
Corp.
Vagabond—Vaga Radio Corp.
Victor—R. C. A. Victor Co.
Victoreen—Victoreen Radio Co.
Webhster—Webster Electric Co.
Westinghouse-—Westinghouse Elec. &
Mfg. Co.
Willard—Willard Storage Battery Co.
Work-Rite—Work-Rite Radio Corp.
Waurlitzer—(Sce All  American Mo-
hawk Corp.)
Zenith—Zenith Radio Corp.
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The circuit, which is shown herewith, in-
corporates three 24 screen-grid tubes, which
are connected in series to the car’s storage
battery; a first audio stage, with a '12A
tube, resistance-coupled between detector
and a pentode; and the latter, which serves
as the output stage. This tube, which fol-
lows the description given in May Ranio-
Crarr (page 578) is here first used for the
first time in a connuercial receiver in Amer-
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
Arcturus Radio Tube Co.

The minimum operating conditions, which
permit a considerable reduction of battery
voltages, are given as follows (a special
analyzer being used):

wﬁﬁ

4

GO

ottt

Abore the schematie circurt of the
Delco **Police”  shortavave recciver,
shoteing battery and speaker connec-
o tions. It zedl be obscrved thet o
screen-grid tube s wscd as a regen-
crative detector: the variable con-
denscrs showen here are sct swith a
screwdriver and locked (their shafts
arc scen  protruding  throwah  the
| chassis in the view at the left).
L} R2. 1 meca.: K3, 250,000 ohms: K7,
i 500.000; K9, 10,006; R12, 2 wmcq.:
R14, 5 mcq.; R15, 400 ohms.

G 20 S S S

F P CG SG PC GT
1 R.F. ....20 100 1.1 55 20 28
2 RF. .. 19 100 11 533 20 27
Det. ... 19 18 00 225 023 024
1 AF. .....40 80 01 .. 0.13 0.5
2 AF. ... .40 135 90 135 75 6.0
(F. filament voltage; P. plate voltage; CG,}|
control-grid voltage: SG, screen-grid voit-
age; PC, normal plate current in analyzer;
GT, grid test reading.)

i
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LINE VOLTAGE CONTROLS

The Service Mar will encounter a wide variety of line-voltages in diff-
erent locslities -- ranging anywhere between 105 and 130 volts. Under such conditions
it is logical to expect erratic operetiom of the various sets. To avoid such troubles
various forms of line-veltape regulators have been produced. An automatic voltage
regulator requires a certain amount of current for its operation, and for this reamson
many sets are designed to operate on & lower than line-voltage. The difference
betweer. this voltage and the line voltare is used up by the recsulator. Directions
for installing the AMPEEITE line-voltape rerulator are given below, ?o meke the in-
stallation, first disconnect the set power cord from the house 1izh§1na line outlet,
If the eget chassis is provided with a voltage control switch or variable voltage
fuse, place on the "low" voltape position. When installed the voltare supplied to the
get will remain practicelly constant and reliable operation is assured,

O i s s

SO Y T S 1 S §

SN St N S A O Y |

NMethod of Installing AMPERITE Line Voltage Control

- -3
“ = .

i i Connect these two cut ends to the Mount the socket at any convenient
Tonm'stall t:'fon"m ﬁﬁ{epil:d"ff l:.:: terminuls of sn AMIERITE socket place inside the cabinet. ]nsertl. the
power. c(ml line or cable at any ns shown by lines "A & B or proper AMPERITE Line yo tage
wa"b:w"fn the set and the hguse to- any standard UX tube socket. Control tube and the receiver is
b alc(e 1 o If a tube socket is used. muke con- ready for operation.

A8 DI nections to either two opposite
terminals,

X I i S T S G 3 TS T R
4 I T 1 i N WS S S O R T TR R T S0 S Y T T N S e B R S Lo N T I L R T e =23 =1 Sot b sef 4 3 irius 3
B
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TUBE TESTING CIRCUIT

(Courtsey Kellogpg Swd. & Supply Co.)

For the convenience of the service man who has

no elaborate tube tester, a circuit is furnished on

1 this page using equipment which every service man

| should have. A tester of this type will facilitate tube

tests and may often save time in correcting trouble
caused by defective or worn out tubes.

With this equipment resistors and capacitors may.

be tested. Resistances may be calculated from the

Dooecee]

RHEOSTAT MAY
BE INSERTED HERE

Tuee Test CkT
24 & 27 TYPE TUBES

Ohms Law formula |=—or E=IR or R=—

R I
wherein 1= current in amperes, E = voltage, R =
resistance in ohms.

All measurements of D.C. voltages as indicated
on charts, are to be made with a high resistance
meter, 800 to 1000 ohms per volt. Lower resistance g
meters will not indicate as accurately and allowance f
should be made for slightly lower readings than §
specified in the tables.

CONNECTOR

TO REGQULATE
FILAMENT VOLTAGE

FOR SCREEN GRID

=

) INSERT ONLY -2
—Op <27 ONE TUBE e kO
00 NOT USE 8G
BOTH SOCKETS
AT SAME TIME J
R
~(V)= N € o-7
S O-zoo ‘ @ 200 OHM
7 0-10 S\J= 1 /PoTeENnTIOMETER
F‘Ol{ K-27 V.V 4 SW lTCH
FOR X-2% @ d) 6 N
SWITCH 80V 90Y 15V q'zv
TO AN OFF
POSITION WHEN
NOT N USE
Difference of Plate Vohage Necessary for Constant Current
Amplification Constant or Mu— — —- ———— e
A Difference of Grid Vo]lagc
Difference of Plate Voltage
Plate Impedance or Rp= —
Difference of Plate Current
Difference of Plate Current .
Mutual Conductance  or Gm — — —— z
Difference of Grid Voltage »
K.-27 TUBES =
{ With 4% Volis on Grid and 90 Volts on P’late  Note Plate Current I
Gm | With 0 Volts on Grid and 90 Volts on Plate Note Plate Current "
Ro With 4% Volts on Grid and 90 Volts on Plate—Note Plate Current
! With 4% Volts on Grid and 75 Volts on Plate-—Note Plate Current ]
Mu With 4% Volts on Grid and 90 Volts on Plate—Note Plate Current—Change Grid to 3 3
Volts—Change Plate Voltage until Plate Current Is Same as Noted Above—Note Pate Voltage g
i
K-24 TUBES .
G gWilh 1% Volts on Grid—75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current v
*M  With 0 Volts on Grid—75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current |
R { With 1% Volts on Grid-—75 Volts on Screen Grid and 180 Volts on Plate—Note Plate Current 3
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 Cm Rp Mu -
ALC.Volts A.C. Amp. Volts Volts Min. 800 to 400,000 W et
K-24 25 1% 1% 180 2. MAA. 1600 to 1% Meg. 75 Volts on Screen Grid -
3
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8 AIRLINE "8"—MODEL A.E..11
" Type Tube “A" “B" "C' Screen Suiven Cath. Nor'l Test
(23 Tube Pesition Vis. Vis. Vi Vi Current Vis. MA. MA.
g 27 1RF 225 100 6.0 60 35 718
< 27 RFE. 215 100 2.0 60 ..
27 3RFP 225 100 0 60
‘ 27 Det .25 49 2 4 4)
.y @ 1 1AF 23 95 52 52 310 43
L) TMAPZAF( 47 170 8 is 183
et 7IA{PP } 4T 170 8 .
; g ‘80 Rect 48 . . . 3.5 pet anede
LV—i1s No Volage Ady. Vol Con Max.
? AIRLINE "9"—MODEL A.E.-.10
Geid
?f Ty Tube "A" “B' “C" Screen Screen Cath, Not'l Tem
D T Position Vi Via. Vi Vis. Current Vis. MA,
[ ‘26 IRF 135 116 4S5 7 8"
o ‘26 :RE 135 116 88
» ‘26 YRE 135 116 3
[ d % 4RF 133 116 RS
4 Dee 22 80 1%V 13
| o ‘26 1AF L4 110 10 0 30
g St OVTAR 22 232 42 FLIN
5 PP {22 231 42 .
ct ‘80 Rect 46 .. 42 por awele
© LV—11; No Voluge A, Vol Con. nut Critical
8 AMRAD—MODEL 81
Gnd
.a Type Tube “A" “B"” “C" Screen Screen Cath, Nor'l Tem
O Tube Position Vi Vis Vs Vis. Current Vs MA.
0 LRE 2y 80 1S E +2 .4 47
4 2RF 23 430 s 13 e 47
‘¢ TRF 21 A 4 i 12 3a 47
0 ke 1 k1) 14 1.4
T AR 2V 168 0 4+ 5% 68
W LAFD 2y 28 4o W W
4 (PP J 23 2 o WwooN
81 Rect 4.7 . . 54 P Aede
LV--1i8 IVs 12 Vol Con Maz.
NOTE —Cathrde Volte vanble acoondng w setting of Hum
Contrat
APEX 47 & 47A
Grid
T Tube “A” “¥" “C" Screen Screen Cath. Nor'l Tem
Tube Position Vir Vis. Vis. Vis. Current Via. MA. MA,
‘24 IRE 236 1Ty 27 86 08 17 Y0 4l
4 2RF 2V MY 27 A6 01 27 30 41
7T De A NG o 28 130
VAR 22 10 61 61 31 18
4 12AE 229 16y 380 1.3 138
“E PPy 2 14 N80 1.y 1
8 Rect 46 345 prr anode
LV 11s Vul Con Max
APEX 48 & 48A
AT R . w
Type Tube “A” “B" “C° Scveem Screen Coth. Nov'l Tem
Tube Position Vs, Vis. V. Vis. Current Vio. MA. MA.
:1‘ IRE 24 181 34 90 02 34 40 34
24 2RF 24 181 34 90 02 34 40 3.4
24 MRF 24 181 34 90 02 34 40 353
:17 et 13 7 90 90 02 06
7 1AF 24 10% 60 60 43 %9
48 IAFL 24 181 w10 120 15,
"4 {PP 124 147 410 12.0 n.g
‘80 Rect f0 . 38 0prv seele
LV--11y. Vol Con Max

T G DD I D e LA S A b LGS e e

ARCO—MODEL A

Grid
T Tube “A" “B” “C" Screen Screen Cath. Nor'l Tem
Tube Posiion Vis. Va. Vis.  Vis. Current Vi, MA, MA,
27 TRF 245 146 94 19 66 1t
27 2RF 245 146 94 5 29 66 11
‘27 SRF 24 146 94 o 29 66 11
‘17 Det 248 ST 2 L - 40 32 4
N 1AF 23 140 9 29 5 62
4% zAFl 15 25 8 4 50
4% § 29 218 18 43 50
‘80 ch( 53 55
LV 114 Valume Control Maz.
ATWATER KENT—MODEL 55
Grid
Type Tube “A” “B* “C’ Screen Screen Cath. Noc'l Ten
Tube Position Ve Vis. Via.  Vis. Current Vio. MA. MA,
‘24 IRF. 225 1%% 16 84 4+18 18 46
24 2RE 225 Q%% 35 80 +318 ) 43
'17  Det 117 A3 (8 iz L} 7
217 VAR 225 64 10 ) 41 18 s
‘48 J2AF] 235 v 4% 28 30
‘45 PP 235 2y 41% 18 30
8 Rect 49 . 37
LV—1t4 Vol. Con Max
ATWATER KENT—MODEL 60
Grid
Tubse “A" “B” “C’ Screen Screen Cath. Noe'l Tem
Tube Position Ves. Vis. Vi, Vis. Cuasvent Vis. MA, MA.
24 \RP 24 170 8 130 7+ 22 88
24 2RP 24 1785 4 130 3 44 25 18
‘24 3RF 2383 173 4 130 8 +4 25 19
‘7 Det 238 108 12 +12 2
‘27 1AFR 23% 7% 1 2 35 4
49 1AF$ 235 250 48 © 5 . 15 37
45 (PP 135 250 48 ... a 29 37
80 Rect. 49 ... ... e R
Lv—120 Vol. Cnn Masx.
ATWATER KENT—MODEL 56
- Grid
A" “B” “C" Screcn Screeu Cath. Nor'l Tem
T.I: Po-o.n Vi Vis. Vis.  Vis. Current Vis. MA. MA.
tRFE 21 168 %1 110 6 +6 26 5.4
'14 2RF 21 17% 19 80 3 4+ 18 5.0
‘14 JRF. 12 165 19§ 74 8 3 36 5.4
‘217 Det 22 225 10 +13 .6 oY
‘217 1AF 22 168 50 +12 $8 63
$0 {2AF) 70 440 780° . . 19 40
‘0 \PP | 70 440 780° . 40
‘81 Rect. 71 $8
‘At Rect. 7.1 mo o 58
Lv—1tis. Vol. Con. Max.
® Resistors in series with grid
ATWATER KENT—MODEL 70
Grid
Type Tube “A" *“B" “C” S:ncn Screen Cath. Noe't  Temt
Tube Pesition Vts. Via. Vs ts. Curvent Vis. MA. MA,
‘24 IRF 24 170 A I!L 7+ 2.7 A
‘24 2RF 24 17F 4 M LIS & 28 78
‘24 YRFE. 24 175 4 M0 LI X 25 78
17 Da 14 08 12 +12 .
‘27 VAE 24 7% 1 +2 LB B A ]
‘45 J2AR) 24 250 4an s N
48 PP} 24 280 4x R b
‘B Reit 'y 4.5 v amuie
LV tm Vil Con May

XTI

BOSCH—MODEL 48

I S 3

BREMER TULLY—MODEL 81

Grid Geid
Type Tube “A” "B” “C* Screen Screen Cath. Nor'l Tem Ty, Tube “A" “B” "C" Sc Screen Ca .
Tube Posiion Vts. Vis. V. Vis, Cu'rc-nl V. MA, MA. TuE: Po:unn Vi, Vis. Vi \r'.l:." Cuxrrent Vt l::\.l Ii:
‘14 tRE 24 178 2% 70 s ) 0 60 '_17 IRFE 24 16v 12.% 129 37 79
‘24 2RF 24 175 25 70 K 30- 60 27 2RF 24 162 119 1.8 3y 12
24 JRF 24 177 25 70 s 3 30 60 27 *RE 4 s ¥ 13 38 71
) 27 Dot 24 as 38 4
27 Det 24 280 17 . 0 ~ 5 - '
45 V1 AF| 24 270 4% W0 L) .'7 e 88 Ky 9 13 0Y  GF
e IPD 4 14 290 45 W tu s i:AH 20 245 020 41 50
45 PPy 2% 247 120 R 42 50
80 Rect 48 5§ ‘AN Rext ] 3%
LV--11% TV'S- 11y LV —112 A\l Con Max
NOTE  Test ucre = speakss termmale gives actual bias, approx
U vols
BOSCH—MODEL 49
Grid BRUNSWICK—MODEI. S-14 ,
Type Tube *“A"™ "B" “C' Screen Screen Cath Nor'l Test Geid
Tube Postion Vis. Vis. Vs, Vis. Current Vis. MA  MA, Tvpe Tube ~A" "B “C" Sceven Sceeen Cath. Noe'l  Tesn
24 VRFE 23 170 24 68 R 2% 60 Tube Positon  Vis Vts. Vie.  Vis. Current Vs,
2 IRF 23 170 24 68 6 £y 27 $38 N O B N S L 65 F2 s 3%
24 SRF 23} 170 24 6R 6 11 I8 54 ML N R ) t1 12 e s
17 Dee 21 285 26 w22 d 800 o 0% i 4 F2 1% 2
4 1HAFL 23 18 @ i 472 1 et Jes au in as $2 o 74
# PP 42y L@ 042 °7 080 Ige Q LI s
. 2 Akl 2 240 33 £1)
wo R 15 PPy 28 a0 28 M
1V--120 LvS—113 Vol Cun Max A Rea < 40 proarade
[N B.J Vol Con Max
BOSCH 54 (DIRECT CURRENT) BRUNSWICK—MODEL 31 COMB.
Ged e G
Iype Tube A" “K" "€ Scrren Screen Cath, Now'l Tew  rpe Tube “A" 9B" “C" Serecn Screan Cath. Nor'l Tem
Tobe Pesinon Vi Vie. Vi Ve Curvent Vi MA. MA.  JubePoston Vi Ves Vi Vi Cument Vi MA. MA.
25 2 :
SEOTRE s Ve s s 1o 20 37 2RF 24 160 14 I:: " :::
MoOMRT2i e t0 2 4 1020 ITOMRE e 160 13 +14 33 67
5 P S w ' i3 1 i 240 7 by :
et 34 45 L 32 W)
DY b T TN ] s 5 7TOLAT s 150 8 o+ 34 42
MOTAE 2 ws 4n VSsn 4 1A.F$ 23 250 2% O T
48 PP L 50 s R TR ]
A §2 A1 % €9 i 228 120 240 ‘80 Rect € £
AP R TITES I X 120 240 105 Ballawt -
IV din i Vol T Mas i\V—l120 Vol Con Max.
** Resistor :n senes with gnd.
BUCKINGHAM—MODEL 80
BOSCH MOTOR CAR RADIO Geid
. . Geid Ty Tube A" “B” “C' Screen Screen Cath. Nor'l Tem
uL- Tube “A™ “B° “CY Screen Sure.nv Cath, Noe'l Teut Position Vi Vta. Vi Vis Current Vo MA. MA,
Tube Poution Vie Vi Vi Vie Creerent Vi MA. MA, ’16 TRP 125 1% 8 6.6 11
YT R TOP S 7 20 5o 36 JRF 125 135 8 66 11
::: ::” . 1xn :: o T :0 SO ‘26 MRF 128 438 A 66 11
: m .
It " U 050 a9 e 238 46 26 13
e . T TR | ‘36 TAF 125 g2 75 ] 8.5
L AL Ih o InS Ins 6y 90 TIA PP 49 208 42 IR 2§
Vol e Max 80 Re.t s w
LVoons Vil Con Mas
BRANDES—MODEL B-16
Grd
Type Tube “A" “B" “C' Screen Screen Cath. Nor'l Test COLIN B. KENNEDY—MODEL 10
Tube Position Vis. Via Veis. Vi Current Vo MA. MA. Geid
:17 IRF 2 80 2 +2 25 4 Type Tube “A" “B" "C' Screen Sceeen Cath. Nor'| Tem
‘27 2R.F 2 82 2 +2 2% 33 TubePouton Vie Vie Vi Vie Cirrent V. MA, MA.
27 3JRFE 2 8 2 +2 [ ) 10 “r g7 - 7 49 9
‘27 Det. 2 VR M 2RE Oy w7 7 T
T OIAE 1 w0 i Fiooak e TORE GEoam T 4w o
. 27 Dt
45 fAAF] 235 188 33 W w3 Ar 1 |:; a2 L ;: o
48 (PP 235 188 3 T I T B ° R
45 J2AF} 22 un R
M0 Rect. 47 .. .. .- PP 4 22 20 V7 IRt X
1V -118 Vol. Con. Maz L G on
V=118 Vol. Con Max

NN X3 P 5 B ]
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COLONIAL—MODEL 28 AC

Gnd
Type Tube “A” “B’ “C* Screen Screen Cath. Noe't Tem
Tube Postion” Va. V. Vs Ve Current Vis. MA. MA.
‘26 tRF. 1§ 105 —) 79
‘26 2RF 1S 105 —3 T8¢
‘99 Det 33 3050 + 6 1y
26 1AF 1 90 —6 IR
TIA 2AF. S 163 7 17
BH. Rect o 3
COLONIAL—MODEL 28 DC
Gnd
Type Tube “A" “B" "“C” Screen Screen Cath. Noe'l Test
Tube Positon  Vis. Vis. Vs Vis. Current Vo MA. MA.
‘0lA {RP. % 100 1 5.7
‘01A 2RF ¢ 100 1§ -7
‘01A Det s 60 130 .28
CGIA 1AP ¢ 90 130 1529
MA 2AF ¢ 95 1¢ 10
V=115 DC
COLONIAL—MODEL 31 AC
Gnid
Type Tube “A" “H"' “C" Screen Screen Cath. Noe'l Ten
Tube Postion Vi, Vie. Vs, Vis. Current Vis. MA. MA,
% FRE 15 9% as L3
v 2REO13S NS 4 6
7o 218 G0 2
7 LAF 2% 30 4 )
TIAYVCAF T 458 160 3¢ 19
MAIMP 48 160 3 s
R0 Re 48 42 1 vl
COLONIAL—MODEL 31 DC
Grid
Type Fube “A" “B’ “C" Sceen Screen Cath. Not'l Tem
Tube Position Ve Vi Vis. Vs Curvent Vs. MA. MA.
26 1RF 14 0 2 2
‘26 2RF 14 772 s
‘26 3RF 14 72 s
‘26 Det [ 0 2 1
26 1AF 15 70 13 .9
TIA AT 44 7% 12 10
'7!;\{!*1‘. } 44 AR ¥} 10
COLONIAL—MODEL 32 AC
Grid
Type Tube “A" “B" “C" Screen Screen Cath. Noc'l Tesy
Tube Postion Vis. V. Vis.  Vis. Current Vis. MA. MA
‘24 IRP 21 19% G 56 s 410 2% 18
‘24 2RP 212 155 12 %6 $ +10 29 130
‘24 3RP 22 160 1L 52 4 +#10 29 130
‘24 Det 12 88 hd 9 0 44 . s
27 IAF 22 68 +s 18 )
s J2AF] 23 230 26 W
] {P.P } 21 130 %6 I 27
g R$3
80 Rect o
Lv—117. Vol Con. Max.

* No reading due to a resstor in senirs with the gnd

T amay

CROSLEY—MODEL 33.S

Geid
Ty Tube “A” “B" “C’ Screen Screen Cath. Noe'l Ten
Tube Position Vis. Vis. Vis. Vi, Current Vo, MA. MA,
24 IRF 1% 160 16 62 0s +20 24 31!
24 2RF 29 160 16 6 0% 420 24 31
17 Det 2% 110 170 +140 02 04
1 1AF 2% 10§ 8.0* 110 35 48
45 12AF] 25 240 490 330 370
45 PP 15 240 450 30 370
‘80 Rect 50 $ 0 per ared:

LV—119 Vol Con Max

*First AP resistanve coupled

CROSLEY——MODELS 4U-S, 41-S, 425, 828

Grid
“A” “B” “C' Screen Screen Cath. Nor| Tem
Pormon V. Vis. Vis  Vis. Current Vis. MA. MA.
?4 IRF 21! 149 23 68 3 428 10 40
24 RF 21 140 23 68 3429 10 40
‘24 3IRF 11 140 23 68 3w S 18 4
27 Det 22 90 110 -110 2 A
' O1AF 21 148 40 +110 Y6 45§
4% f2AF] 22 240 40 28 33
‘45 PP 212 240 40 b S
80 Rect 4°% 4
LV—i17 Vol Conn Max
CROSLEY—MODEL 705
God
Tipe Tube A B C* Screcn Screen Cath. Nor'l Test
Tube Ponmon Vs, Vis Vin Vs Current Vis. MA MA
4 1R 34 195 18 90 [ X 0s 1S
4 2RI 2 Y i 18 N 0y 4 08 1]
12 Det 23 15Y v 43 00 01
Vi) Al o 10 <00 90 220
"y S 150 w0 190 220
8 Rect Su VYO0 praeed
N e Ml M
CROSLEY SHOWBOX 706
Grid
Fipe Tube A7 “B" “C" Screen Scrren Cath, Noe'l  Tewt
taby Pramon Vis Ve Vis Vis Current Vi, MA. MA.
0 IRF 1% 160 10 6% 100
% 2RF 1S 160 10 65 100
26 1RF 15 160 10 6% 100
A Dut 83 LA ] [}] 34y 29
L0 1Al [ toin @ 45 s
T2 AL Y S0 128 MY 240
RN I CRER AT) RS W 180 220
30 Rt v 180 rreoved
Iy Vil Cen Mu

DAY FAN-—PECK & I{ILL 5090

Gra
Type [ube “A™ “B" "C" Screen Screen Cath. Noe'l Tem
Tube Position Vs, Vis. Vie. Ve Curent Vis. MA. MA.
‘26 TRF 14 108 b 50 N
‘26 2RF 14 108 s $0 11
26 3RF. 14 108 9 8 1
26 4RP 14 108 % 5 $0 1)
‘27 Det 108 20 44 7
26 1AF 13 98 3.3 . 12 6.3
TIAY2AF] 48 165 29 16 193
‘TIAPP 48 6 29 16 9
‘80  Rect 42 40 prr somde
Lv—i10 LVS—11% Vol Cun Max

DAY FAN—66-68- 69-77

MODEL—PECK & HILL 3096
Grid
Ty Tube “A"” “B" “C’ Screen Screen Cath. Noe'l Tem
Tube Posiion Vi V. Via Vs Curent Vis. MA. MA.
‘26 1RP 13 150 9 45 8
‘26 2RP 13 190 9 45 &
6 IRP 13 150 9 43 8
‘26 4RP 1) 150 9 45 8
‘17 Det 22 30 —9 17
26 1AF 13 130 s 49 15
‘49 ZAP} 129 Dy *7 179 3.0
‘4 (PP 228 Dy 7 7.9 N0
80 Rect 4.9 . 40 por 3ude
LV—110 LVS—None Vel Con. Max
* Rewstor 1n sertes with gnd on 45 tubes
EDISON LIGHT-O-MATIC
MODELS R-4, R-5 AND C4
Grid

Type Tube “A” “B” “L" Screen Screen Cath. Nor'l Tem
Tube Posion Vs, Vs Vs, Vis. Current Vie MA. MA.
17 IRP 24 14 6 46 56 82

i PRF 24 114 6 +6 $6 100

5 JRF 24 1e o +6 62 109
27 Det 21y 28 20
‘27 LAP 24 12 65 +7 37 %0
4 JTAF| 239 250 46 279 320
45 PP 1 235 250 46 7% 320
80 Rect 4.9 - =

LV-—10¢ IVS 10% \'al Con Max

ERLA MODELS 30. 31. 32.

AR-3

CABLE AND SKY ROVER—MODEIL. 224

Grid
Type Tube A" "B" “C" Scrcen Screen Cath. Noe'l Test
Tube Postion Vis. Vis Vs, Via Cwrrent Vs, MA. MA.
24 TRF 229 170 1°¢ 83 2 310 44
‘24 :RTF 228 170 ) 2 2 3O 48
24 JRF 225 i 179 8% 2 > 3O 49
7 Det 22 90 12w +12 0oy oS
7 1TAF 2125 0% TN +7% S0 69
A TAF] 24 % . N0 3¥50
4% PP 24 280 2 ¢ 0o 350
‘80 Rect 48 170 Pt
LvV—i10 LVS 95 11¢ Vol Con Max
EVER READY SERIES 30
Type Tube “A™ “B" “C' Seveen Screen Cath. Noe'l Tem
Tube Postion Vis. Vis. Vis. Vie Curtent Vis. MA. MA.
ki tRP 24 110 7 +17 b 10
27 2RF 14 1m 7 +7 s 10
77 3RF 14 10 7 7% 10
27 Det 21 4% 4 4
¥ Al 24 10¢ 6 -6 3s 5
7§ Ay %2 17 4 19 18
AN L L T B S e IR 1) 0 29
80 Rea SO 45 per avede
(AOITY LVS—11s

EVER READY SERIES 40—MODEL 42.43-44

Grid
Type Tube “A" “B" “C’ Screen Screen Cath. Noe'l Tem
Tube Postion  Vis Vis. Vis.  Vis Current Vis MA. MA.
‘27 IRP 218 9% 6 t6 32 8.
7 2RF 218 94 6 +6 32 L}
7 JRF 21 91 [ +6 31? L}
‘27 Det 218 40 18 30
27 1AF 2% 89 s 55 3 [ 1
15 OVTAFL 239 245 49 n 3%
YT ) 238 4% 49 n 18
‘80 Rect 49 . . SO P avede

T -1n7 [VS—1is

Ty Tube “A" “B" “C” Screen Saeen Cath. Nor'l
T Postion Vi V. Ve Vs Current Vo' MA. MA.
‘24 LRP. 21 145 28 60 « +1 1.6
‘24 2RP 21 144 26 60 411 15
‘24 3RP. 21 144 26 60 4« 410 (K
27 Dee 21 70§ +3 R ]
27 ladm 2L 130 1 +11 18 49
“48 {’AFI 215207 40 2 26
48 PP { 215 205 40 2 2
‘80  Rect 44 : g 45 pet anede
LV--109 LVS—10s <
* Resistance Coupling. o
Resistance 1n series with gnd [
FADA—MODEL 15-M <3
Grid Q }‘
[ype Tube "A" “B" “C" Screen Screen Cath. Noe'l Tes = i
ube Position Vis. Vie. Vis. Vis Current Vs, MA. I!
3 GRF 22 112 9 40 4 —21 2 s > }:
27 !RE 21 1w 40 —25 11 10 E
27 CRF 12 110 40 —2¢ 11 o H
I
2o N _ ‘ s
M OTAF YT e sa 4 6 10 8 }
45 AZAL Y0 1 sa 200 20 o ‘4
LRI Do L T 150 a0 200 20 o |
B Rt C 46 0 g H
A & 0 LVS —High Vaul G Max 3
FADA 25 (7 MA CHASSIS) E
Ged
Lape Fube A7 “H7 =€ Sopeen Screen Cath. Noe'l  Test -
Fubo Pamition Ve Vs Vs Vie Current Vie. MA. MA. =
24 IRE 22 16n 17 9% 4 42 0% 07 8
A IRIEA 22 a0 S0 s 14 21
o GRE TN F16 11 20
, (o]
7 De 1 st 10 07 08 =
T 1AF ° 135 80 +9 14 18
4 12A1 218 300 290 300 w0
[T S L LT 250 300 3
80 Reet 1R V10 pr e >
(AU Rk IVS H. Vnl Con Max %
aé
FADA—MODEL 35 OR 35Z
Gd O
Type Tube “A” "B" “C' Scrcen Screen Cath. Noe'l Tem =
Tube Pomtion Vis Vis. Vis. Vis Current Voo MA. MA. =
24 LRE 1 61 11 M T —46 1 46 =
4 ART 31 160 17 M s —45 19 3 o
27 Dee 21 vo +9 1 10 -
3 1AF 21 145 &f —36 40 9% =
W OTAF) 21 0w 245 30 o i
WOPP y 21 210 4 250 2 o1 |
O Rar 7 2 —t [':
[RSTTY Tigh Tap Vil Gin Max 5 L
FADA 40 t
Grid n [
Type Tube “A” “B" “C" Screen >creen Cath, Noe'l Tem i1
Tube Postuon Wi V. Vs Via Current Vo MA. MA. 1
4 IRE. 21 162 33 68 03 —45 13 20 fl
24 RF 21 170 33 70 03 —4§ 20 2.4 H
24 3RE 1 168 5.0 97 04 —40 20 124 B
17 Det IS TANEY 412 05 oS 5
27 VAF 21 160 10 —36 35 48 i
KIS 1 1% 6o . %0 110 i
4 PP 22 221 460 270 190 11.'
B0 Reer 48 L . 67.0 pramde :
I\- ne LVS  High Vol. Con. Max
Fase A1 ws dance conpld
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FADA—MODELS 41, 42, 44, 46 and 47,
(KA CHASSIS)

Gnid
Pype Tube V" =07 “C" Sreen Screen Cath. Noe'l Test
MA

Tuba Pisivon Vie Vs, Vo, Vou, Current Vi MA. 5
M4 ARE I 1 D8 5 s 48
4 IR y 2 [R11] M L] s a8
ad TRE 22 T o L} 16 a6
17 Dm % 24 L] 4 s
ol tAr 2 ng o1 46 71
4% WD AFYp 22 12 a2 10 s
PP oy 2 o 10 18
S Reet 1s 40 per aeede
27 Vol Cun 2 noo2s -10
LV - 0s Vil Con Max

Revatame in gorl concane

" FADA—MODELS 73.77

I.pe Tube A" "B" “C' Screen Screen Cath. Noe'l
Thbe Position Ves. Vs Vis. Vs, Current Via MA.

‘4 IRT 213 o0 as 29 [} 1.3 6

'+ IRF 23 160 14 2% N [ R 4

‘24 IRF 22 160 14 29 1 418 4

‘17 Det R3 80 . 480 ofl

1 1AF 22 4% 8.0 +11 3.6

10 JIAF &6 49 290 5 o 248

1) PPy s6 4 290 248 28
‘Al Red 6.7 63

Vol. Con. Max

PREED—MODEL 5%
EARL—MODEL 22

Type Tube “A” "B"

LV=1i7 1VS ~High.

Grd
"C" Screen Screen Cath. Nor'l Test

T Postion Vts. Vis. Vis.  Viv. Current Vis. MA. MA.
LTS BN [P A S [N |
6 2RPM 1 A2 &% 4 R7
S JRFEF 14 ]y 58 10 a7
Y Det v 2] Ty
AL ™ aR +44 R 4n
7 A2AF] ax Ve 271 132 180
I 4R 7 138 180
A Rect 4 “ E 5 R
V11 Vol Con Mav
FREED—MODEL 78-79 DC
EARL—MODEL 31.32 DC
Gnd

Type Tube “A" "B “C Sureen Screen Cath. Norl Test

Tube Position  Viv. Vie. Veo  Vie Current Vie. MA. MA.
A 1RE 14 R PN
MMA IRF 44 70 1 9 713
CXA ZRF sy 7y » Y ta
A Do [ wooan "o
1A VAF 14 T4 n 1K
TMAICAF) 45 TR0 » 10
TIAIPP { 4° T 15 AN
"IAJ2AF] 46 3 e 105 186
NATPP (a5 RO 17N 4% RN
1V 108—-DC
FREED—MODEL 78.79
EARL-—MODEL 31.32
Grid

Ty Tube A" “B" "C" Screen Screen Cath. Nor'l Test
Tube Position Vts. Vis. Vis.  Vis Current Vis. MA.

17 1RF 238 8y 8 458 1% 7.i
27 2RF 23¥ R4 SO ts ‘2 70
‘27 ARF 238 84 0 ts  v2 o0
27 De 228 2l o t2
27 1AF 28 8% ¢S L85 38 48
4 1P AF] 23 190 <0 250 280,
4 PP 23 190 150 250 280
80 Rect. 47 340

LV -1t40. High Tup Vi Con May

L TR

FREED—MODEL 95
EARL—MODEL 41

Grd
Type Tube A" "B "C" Screen Screen Cath. Nor'l Tem
Tube Position . Vis.  Vis. Current Via MA. MA,
Y LRF S0 +50 3¥3 75
7RI 50 450 5 7%
n SR 9 Fs0 3 78
Ny 4R1 3 in lso 35 7%
7T Da N tooan
27 VAE 22 S 150 27 4n
1O 12AERY 2 1T A7 60 310
48 0P 5 9 19 TN 60 10
A Rrat 47 350

[ A T] High Tap Vol Con Max

ELECTRIC—MODEL H:31
Gnd
‘R " Screen Screen Cath Noe'l  Tent

Vis Vs Vs Cierent Vi MA  MA
40 YT R0 S 34 32
&n 22 6%
TR I A A4 4 ot
0 22 7R + 34 4.0
40 42 7R 1.8 1.6
o 12 a2
00 19 23
) MRty 28
Vol Can Mas

*Resstarne 0 Gnd Cireunt

GENERAL MOTORS RADIO CORP. MODEL A"

Gnd
Ty Tube "A7 D" "C” Sreen Screen Cath. Nue'l Tem
TuE:P

osition Vs, Vis. Ve  Via Current Vi MA. MA,
24 1IRF 22 140 30 64 03 43 20 40
‘24 2RF 21 140 30 64 03 43 2.0 40
94 TRF 277 140 10 64 03 43 20 40
27 Det 32 100 150 +1¢ 01 0S8
LU IAF 2? 145 20 o +8 4. 6.0
45 2AFL 23 238 200° 30.0 3%.0
a8 {I‘ P 23 3% 200° 30.0 35.0
$0  Rect 4 - L 95.0 per asede

N 118 LVS—120 Vol. Con. Max.
* Ressstatce 1 gnd circust. .

GRAYBAR-—MODEL 311
Grid

Type Tube "A"™ “B" “C" Screen Screen Cath. Nor'l  Test
Tube Pomion Vs, Vis. Vis. Vi Current Vis. MA. MA.

6 IRF, 14 12 8 581
‘26 2RF 147 126 8¢ 3 18
6 JRF 145 126 s 5 18
‘27 Det 2t 26 15 LS
‘26 LAF 14 121 L) 4% 11
A 1AL 47 138 20 175 22
‘80  Rect 47 .
Lv—n? Vol Con Max
GRAYBAR—MODEL 500
Gnd

Type Tube “A" "“B” “C’ Screen Screen Cath. Nor'l Test
Tube Positon Vu. Vis. Vis. Vi Currint Vo, MA. MA,

‘2¢ IRF 21% 158 11 40 ] 1 2
‘24 2RF 219 15§ 12 40 14 1 2
‘24 Det 215 155 48 8y 4+ 48 [ IR ]
‘48 AP 2235 220 s5° ig 32
‘80 Rect 46

28
LV—i14 High Tap Vol Con Max

*NOTE—This 1+ not the true bias voltage, but the reading ob
tained at the socket due to series resistance

GREBE SUPER SYNCHROPHASE SK4
Grd
Type Tube "A” "B "C" Screen Screen Cath. Nor'l ‘Tem
Tube Position Via Vis. Vis.  Vis. Current Vis. MA. MA.

24 IRP 24 158 ! B s 218 N2
1 2RP 24 190 18 < 13 30
14 IRFP 24 150 T W s 218 38
27 Det 14 IR0 § 14
4y {l AFt e 228 v
4% P y24 215 0 Vo«
80  Rect 49 S0 per yredr
LV—i1t6

* No bus reading at socket due to reustance in series with grie
Bias can be read with voluneter lead curnccicd between blamen
and ekas

GULBRANSEN MODEL ¢

Grd

Type Tubi  “A" "B “C° Surcen Sureen Cath, Nue'l  Test

Tubt Postion Vs Ve Ve Vi Current Vis. MA. MA,
6 tRI i3 s 8 ¢« 10
6 RE 120 % 40 80
{) R () 12¢ 8 49 8.
] TR 123 g 8 49 8
T4 D ‘- RS i1 02 09
‘6 1Al (R 8n % 8 s
A€ oAb 22 20 40 300 340
a5 TS 20 40 300 340
0 Rea 4¢ 40C p b
AR A F Vol Con Max

KELLOGG—MODEL 523

Gnd
"A” "B" “C" Screen Screen Cath. Nor'l Test

Tyoe Tube

Tube Posnan Ve: Vie Vg Ve Caeesee Vg MA Ma
24 IR¥ A 160 4 41 f R s 3.0
4 TRE S (K1) 4 § 14 30
4 VRE s 1w T AR ) s 30
3o (2] 24 138 130 K} 12 [}
AL e 138 80 18 44 57
¢ At 2 20 4% 3 18
S P oy 2s 230 48 LAl 38
&N Reat 48 13

IV <11k Vol Con Max
KELLOGG—MODEI S 524, 525
Type Tube "A” “B" “C” Screen Screen Cath. Noe'l Tes
Tube Position  Vis. Vis. Vis. Vi, Current Vis. MA. MA.,
24 1RF. 24 18% 2 47 7 42 16 39
‘24 2RF 24 158 1 4 7 42 16 3%
‘24 3RF 24 188 1 48 6 +2 16 32
‘27 Det 24 180 170 A 2 16 2.0
‘27 1AF 24 178 110 B 7 1.0
TN ] TS 450 940 o~ o0 27
LIV L U X 450 940 . . 24 27
‘81 Rea T4 6%
81 Reat 74 . v [3]
LV--118 Vol. Con. Max.
KELLOGG—MODELS 528 (25 CYCLES)
Grid

Type Tube “A" "B" "C" Screen Screen Cath. Nor'l  Tent

Tube Position  Vis. Voo Vi, Via Current Vis. MA., MA.
‘24 TRF 24 I8 2 4 7 42 16 38
‘24 IRF 24 5% 2 47 7 42 16 35§,
24 VRFE 24 08¢ 2 48 6 2 16 32
27 Dat 24 180 170 t17 té 20
7T 1TAF 24 17% 1o i $7 70
50 J2AF} 75 450 940 240 270
0 PP} 7% 450 94D 240 270
‘81 Reut 74 (3

81 Rect T4 11

Lv—118 Vol Con Max

WG R S B Aa e

KENNEDY—-MODEL 2v

Geid
Tipe Tube "A" "B" "C” Sioen Screen Cath. Noe'l  Test
Tube Pasition Vis. Vs Vi, Vis. Current Vis. MA

M LREOTEY M ) 60 R 8 18
M4 RE V170 V680 4 1a 1S
4 YRF 2V 1T0 0 60 [} 22 .28
27 Det AT U 0 10 11
T LAF 2 £ 148 10 10 72 10
[ O W B B ) 240 45 34 8
COrr 2y 40 as - 14
A0 Recr 48 $4 prt semie
1V-.11¢

KOLSTER—MODELS K-20, K-22
Grd

Ty Tube “A™ “B" “C" Screcn Surcen Cath. Nor'l lem
Tube Position Vis. Va. Vi v Current Via MA. MA.
26 \RF. 1.4 % o

43 el
‘26 2RP 14 83 47 53
‘26 3R 14 9% ¢ 44 60
27 Det 21 45 9 12 [ )
‘26 LAF 13 o0 58 41 62
Tt 2AF a3 185 4} 183 228
‘80  Rect 49 42 praae

LV—117. LVS - 120 Vol. Con Maz

KOLSTEKR—MODELS K-21 and K-23

Grid
Fipe lube A" "B U Screen Screen Cath. Nor'l Test
Tube Position Vis. Vis. Vis.  Vis, Current Via MA. MA

2% AR 14 Yo 1S - 42 61
T6IRE 14 w0 16 T4l 6
e R Vv .u ™ ol
6 4R 14 o3 42 6.1
I g 1 i —6 10 12
N LA 14 LA 45 60
71 2 A.I 4% (AT 2 26

‘80 Rert i 48 per nede

L.V—117? VS 1w Vol Con Max

KOLSTER—MODEL K-43

. Gnd

Type Tube “A® “B" “C" Scrcen Screen Cath. Noe'l Tesm

Tube Positn Vs Vig, Vis. Vis. Cwrrent Via MA. MA.
2
2
2

24 IRF 22 108 17 a2 3 42 7
24 2RF 22 118 17 @ 3 42 3
MOO3RE 2D 120 17 @ V42 A

17 Dea 22 38 L3

T AE 2T o8y o+ 11 3
48 1T AR) 225 188 33 . 17 20
e v 228 188 33 1120
80  Rret 47 @

" 9 o
v s Vol Con. Max
KOLSTER—MODEL K-44
i Grd
I'ype Tube “A" “B” “C" Screen Screen Cath. Nor'l Test
Tube Postion Vi Vis. V. Vis. Curreat Vi, MA. MA.
24 IRF 22 128 1.5 43 .2 42 LY 39
24 2RE 22 138 Ly 48 242 LS 29
‘24 MKF. 22 138 1S a8 2142 Ls 1
27T 22 128 1 B 21t s 3
2T 1AE 38 120 3 . 498 38 4
45 J2ATFY 249 260 47 5 e 30 38
5 QPP 3 249 260 47 . ) 30 11
81 Rect. 72 . .. ; {;8
LvV-—us LVS—110-120 Vol. Con. Max
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KOLSTER—MODEL 45

Grid
“A" “B" “C" Screen Screen Cath. Nor'l ‘Tent
..E:po.m Vi Vis. V. Vi Current Vie. MA. MA.
24 1RF -19 110 1.1 3% 3 410 8 16
24 2RF. 20 110 1.1 36 4 1.0 6 13
‘24 ARF. 21 T o1l 36 2 +10 6 12
‘27 Det 2.1 100 90 +9.0 3 29
‘27 1AF 22 100 2% +7.5 16 VS8
‘27 J2AF{ 22 100 195 480 29 44
‘27 PP {22 100 7% +8.0 29 44
‘90 §AAF) 71 37% 640 6.0 62.0
‘50 PP {1 71 375 640 6.0 62.0
‘81 Rect. 1.0 85.0
41 Rect. 70 8350
LLAUTER A—DAY FAN 5096
Grid
Type Tube “A” "B" “C’ Suscen Screen Cath. Noc'l Tem
Tube Position V. V. Vis. Vo, Curent Vis. MA. MA.
‘26 LRE 13} 150 9 45 8
‘6 2RF 1Y 190 1 43 R
‘26 MR1 1} 150 © 49 8
‘26 4REF 13 190 9 . 49 8
‘27 Det 22 30 . —Q L7 17
26 1AF 13 130 ¢ © o« 45 1S
45 f2AFQ 2.2 ¥ 7 L . 7.5 3.0
4 QP 22 238 7 7% 20
40 Rect 49 © 40 peranede
Lv s Vol Con. Max
Rewsta: 1n ~cries with grid
L.YRIC—D-11. D19, D-29, D-39, D69
Grd
Fype lube “A” “B" “C" Screen Screen Cath. Noe'l  Tem
Tobe Posinon Vis. Vie. Vis.  Vis, Current Vie. MA. MA.
4 ARE 2. 11 b4 64 8 f12 s 39
4 MRE 22 OM 14 64 8 k12 2% 1§
Dt 83 2 ® 1 20 o1 03
T AF 2 Vst l60 10 S6
48 JXAF} 2 10 W 1% w
PRI U A AR B 20 m 2% n
N Roa L ) per smle
IV s Vs 1 Vol Can Man
Resstanee i Gnd Caoon
LYRIC—MODEL 90
Gnd
Type Tube A" “B" “C" Screen Screen Cath. Nor'l Test
Tube Poaitiun  Via. Vis. Vis. Vi, Current Vin. MA. MA,
7 1RE IV W7 7 an TS
2" PRY Oy 100 7 7 1 7
2 TRE V100 A 3 FRPRt
2/ 4RF v 1w 3 iy R
17 Dot AR A [} 17
27 VWV AFt ¢ 1w [ ~ 1A LX)
27 JUP oy 2y e A [ 1A Al
45 \2AF) 24 228 W 30 s
@ PPy 24 2 ANERT] 0.
80 Rewt LR 4279
IV -i14 Val lon Max
LYRIC, MODEL 94, 96, 175
Gnd
Type Tube “A" "B “C' Screen Screen Cath. Nor'l Tem
Tube Position Vi Vo Vis  Vis. Current Vo MA. MA.
24 1RF. 24 150 40 92 06 45 3 6.0
24 2RF 24 150 40 92 06 %0 3 6.0
‘24 3RF. 2.4 150 40 92 06 43 ) 60
‘27 Det. 2.4 vy 1.0 . 1.0 7 10
ey 1AF. 24 ns 20 10.0 44 85
48 12APY 24 230 500 229 270
4 qre 2.4 240 500 228 210
‘80 Rect. 47 . 18 2 sende
LV.-11s LVS§—99.119 Vol Con. Mat

AT RO PR PC e 2

MAJESTIC- MODEL %-91.92

Grid
Type Tube "A" “B" “C” Screen Screen Cath. No'l Tem
Tube Position Vts. Vis. Vis. Vea Curvent Voo . MA. MA,
‘27 1RE 23 190 14 19 34 6
‘27 2RPF 23 190 13 17 iy 6
27 3RF 23 190 1} 18 6 6
‘27 4RF 23 198 12 12 66 8
‘27 Det. 23 290 29 8 3 1
4 §1AF)] 24 285 90 BRI | )
‘4s PP {24 287 90 o000 e 39 40
80 Rect. 48 © om @o oo 60
LV—t14. Vol. Con. Max.
NOTE—Volume control controls bias on first three R.F. tubes
MAJESTIC 90A
Grid
Ty Tube *“A" “B" “C" Screen Screen Cath. Not'l Test
Tube Postion Vis. Vis. Vis. Vis Current Vis. MA. MA,
R IRF 23 137 7% 79 1.3 92
27 2RF 2} 137 78 7% 917 97
i 3RF 23 138 7 7% 64 10}
27 +REF 23 138 90 90 S0 64
27 Det 23 280 31.0 310 07 0.8
WOy ARL 24 285 480 33370
N4t )PP 24 255 480 34 360
80 Rea SO I
LV 116 Vol Con Max —dual 550 KC.
MAJESTIC 908
Grid
Type Tube “A" “B” “C" Screen Screen Cath. Nor'l Tesr
Tube Position Vis. Ve Vis Vs, Current Vis. MA, MA,
27 1RE 23 13« 79 79 13 90
‘27 2RF. 23 139 78 79 18 98
‘27 JRF 23 136 7S 79 6% 109
B 4RP 23 134 87 87 S0 69
27 Det 2) 240 280 20 10 1.2
45 WLAF 23 260 48 330 379
4s PP § 23 260 48 280 319
80 Rect +8 . 630 pr o4
LV--118  LVS--115. Vol Con Max.—dial 150 KC

MAJESTIC 93

Grid
Type Tube “A” “B" “C” Scc 'nScreen Cath. Noet Test
Tube Positnon  Vis. Vis. Voo, Vis. Turrent V. MA. MA.
27 RF 23 145 10 +10 3% 99
27 1RF Vv 145 01C +10 40 19
27 1RF 23 143 10 +10 39 1
27 Det 13 40 24 +23 071 09
7 1AF 24 489 +9 50 6%
40 (YA} 2 260 4y 320 170
45 PP 4y 24 260 a8 320 370
‘R0 Keut s 610 por annde
TV 118 Vol Con M
MAJESTIC—MODEL 180
Grid
A" B’ “C' Screen Screen Cath. Nor'l Tem
r Pum-un Vu Vm. Vis. Vie. Curent Vte. MA. MA.
g1 I RF 2128 143 8 " 1 $s 1695
S PRE 12 141 8 +1 5 16
‘17 WRF 1 143 8 kY 4 AsSs
Ry Det S 18 8 AR 3
N 1AF 7 11s i 45 10
S \2AFL T 156 64 49 &0
toopro4 7 e 64 “ an
31 Root g 80
s Rt 1 80
[ Aol Con Maen

e B e S~ X T A T B T

MAJESTIC MODEL 90, 91, 92 and 181 comb.

Grid
“A" “B" “C” Screen Screem Cath. Nor'l Test

Type Tube

Tube Position Vis. Viu. Vi, Vi Curtent Vo MA. MA.
‘27 JRE 22 130 19 +75 30 87
‘27 2RP. 22 1o 1% 475 60 103
27 JRF. 22 130 1% 475 54 993
‘27 4RF. 22 130 82 +8.2 46 60
‘27 Det. 2.3 280 26.0 +260 1.0 12
‘4 f1AF}) 237 250 470 10.0 340
‘4 JFP § 237 250 470 39 60
‘80  Rect 48 . 63 per asede

LvV—ti16 Vo! Con Max

Equahizer resistor at 950 KC approx. 600 ohms.

NORDEN HAUCK
ADMIRALTY SUPER—10-30-AC  Grid

Tube “A" “B” “C’ Screen Screen Cath. Note'l Temt
Tube Position * Vis. V. Vis. Vi Current Vi, MA. MA,
:2‘ 1Dt 22 129 0.1y 89 03 0 10 16
_24 11F 22 129 01y 9 o) 0 10 16
27 O 22 $$ 1100 . tLs 30 41
24 2P 22 1y 015 95 03 0 10 16
MooIe 22 125 o015 sy 03 0 1016
24 41F 22 12% 015 s [} 0 I 1.6
‘24 IDet 22 110 | 40 8§ 012 10 10 17
7 1AF 22 i 7150 ts 20 A0
$0 {IAF 72 425 76 00 550 999
$0 T2 425 7600 190 999
‘81  Rect 72 620
k1 Rect 72 620
v us Vol Con Max.
OZARKA 91 AC Gnd
Ty Tube “A" “B" “C" Screen Screen Cath. Noc'l Test
Tube Position Vis. Vis. Vis.  Vis. Current Vis. MA. MA.
:24 'RF 310 169 99 44 s 2 2 27
24 2RF 21 16% 9s b4 ] 3 1 .78
‘24 VRF N 168 98 a4 s ¥ ? .79
24 Det 21 42 -—46 1724 07 & I 2
7 1AF. 21 143 -1 10 4% 10
49 J2AF] 22 243 —469 31 80
48 {P.P 22 240 —46 . 280
‘80  Rect. 48 © @ 42 pet apods
Lv—1n Vol. Con Max
PEERLESS COURIER WITH KYLECTRON
Gei
Type Tube "A' -B” “C’ Screen Screen Cath. Noe'l Test

Tube Position Vis. Vis. Vis.  Vts. Current Vis. MA.

24 IRF. 29 190 22 88 6 +12 39 1.4‘
‘24 2RF. 29 150 22 %0 6 +2 FR K |
24 1RF 2 189 2.2 % 1.1 42 5.0 8.5
‘27 Det 2.5 s 79 %0 +8 A 2
‘27 1AP 26 3} 2 o +3 49 J6
‘49 {2 AFl 26 25c N* 29 30
45 (PP 26 280 33 2% M
‘80 Rex 90 . SO per ande
‘99 Sbr lelnzer 3.3 Reened 38 .

LvV—120 LVS—Low. Vol. Con Max
NOTE—Voltage across speaker—340 V. (DC).
* Resistor in :eries with grd

PHILCO 20, 20A

I'ipe Tube A" “H" “C" Screen Screen Cath. Nor'l Tem

Tube Position  Vis. Vis. Vie.  Vis. Current Vis. MA. MA.

M IR 22 R 13 82 10 Y

4 IRE 22 130 28 &2 10 in

4 D 33 0 B R 0

SY 1 HE 39 19 7 10
AJ2AFL 48 190 4 180

TIAPP y 43 190 4 180

80 Reet 4R N6 provd

LA A Vil o Max

PHILCO 30
'rm “A" “B® “C” Scresm Screen Cath. Nor'l 'r...
Position Vi Vo Via Vi Curreat Vi MA. MA.
12 IRF 2 150 . 60 K]
32 2RF 2 150 . 8 13
32 TRF 2 150 013 IR 1
0 Det
Rect 2
0 Det
Amp. 2 19 @ 5
30 1AF 2 % ° 2
1 {IA.F.} 2 150 2 o s
31 PP {2 150 24 s <
*Volume control off 4 volts ) o~ 2
Volume control on less than 1 voit S
E
PHILCO 40, 41 g
AN LR e g
“: A” “B" “C” Screen Screen Cath. Nor'! Temx
'r Po-non Vis. Vis. Ve Vis Current Via MA. MA. 5
IRF. 21 100 04 75 A e 271 34
u 2RE 21 100 04 75 4 21 33
‘24 Der. 21 45 18 1Y o .. .. ..
27 1APR 24 87 02 .. .. .. 27 33
‘71/\{2/\.?} s 8y 13 . 1% 19
TIAPP. | 3 o [E T =
Iv--1s Vol Con Max. =
-3
PHILCO—MODEL 65 E
Geid
A" B O s Catt
TIE Pwnoﬁ Vu Vi, Vis. Vi Current Vs m‘ ;: 8
‘24 IRF 21 120 L4 94 . 14 1
24 RF 21 120 L4 se4 14 zﬁg I a5
27 Det 21 21y 24 +24 13 -1s 8
4t f1AF] 22 a3 37
4s )‘PP }zz FTE Y . :g :: g
‘80 Rect 44 47
1V 118 Vol Con Max 2
= |
|
|
PHILCO 76 § |
AT upn G“ [
Trpe T, A" “B" “C" Screen Scresn Cath. Noe'l Test =] H
Ponmon Vis. Ve Vs Vs Current Vie MA. MA. i
‘24 IRF 2) 145 30 90 04
20 IRF I3 141 30 %0 0 13 3y o3 E i
24 Dt 23 36 14 30 00 12 00 02 s it
27 1AP. 23 140 10 10 0 f
a8 {zAF}n 230 460 0o ny © I
5 PP {23 230 460 300 33 g ‘P
80 Recx 49 0.0 per sande + !5
Lv—i1s Vol, Coa. Maz. & i
[rpn
|
li
PHILCO 77, 77A g i
Trpe Tubs A" “B" “C" Scrern Screen Cath. Nee'l Tom 8
Tl Po-m Vi Vo Vi Vis. Current Vio MA. ,B
4 IRE 23 453 13 39 R
24 2RE 23 145 3 90 133
24 De 23 36 14 30 12
27 1AF 23 140 10 ¢
4 {zar.} 1: 20 6 0’
4 PP {21 230 46 .30
80  Rect 4 5 oo 30 pr plote
Lv—-ngs Vol Con. Max

I O T L7 W = L - R S M W 5 = et Y T Y L
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SILVER 63

PHILCO—MODEL 87 RADIOLA—MODEL 44 - R‘AC ‘{:’:-—.gODELS 47,67 - fl;_.: Geid §

G .I ml h¢ &l‘ﬂm Gdl or LAY GRM J s: ot S sen /]

YA B “C' Screen Screen Cath. Noe'l Test E INCREASED SCREEN BIAS VOLTAGE ¥ Po-in;:;n Ve Vu Vi Vo Carent Vi MA, MA. _}_'y PI-‘%:n ‘Ou. \"Bu. :’L;. Ve Clruntc\."!‘.: !:::l ;l": |
O o A% | 125 3 Lo—15 43 94 N
7.’1: Posten’ Vea Vo Vis  Via Carent Vi, MA, MA. G, B e 33 o Tt Y6 31 24 IRE 24 170 10 71 09 10 28 41
tPF 13 78 5 5 o 34 69 y| “A” “B” “C Screen Screen Cath. Not'l Tem 217 11F 24 135 6 —16 60 68 24 2RF. 24 161 20 71 08 17 31 40

,5 3% TR T O X 14 69 -:Po-uon Ve Vo Voo Via Curent Vis. MA. MA. 27 21F 14 140 8 —17 60 68 24 3RF 25 164 20 70 07 20 30 32
2« TREF v 78 $S§ 34 69 tRE 215 155 1.2 40 2 +1 1 p] 27 O 23 68 —13 64 10 24 Det. 25 76 10 69 02 70 01 05

Det Y 28 24 2RP 215 155 12 40 1 41 1 3 ‘31 'Zl?tt 23 230 27 —14 1 8 ‘27 1AF 24 196 10 . 140 78 92
W At 1V 31 . 32 61 24 Det 215 155 45 99 4 +8 51 ,: Vw23 &5 2 T, e o e

45 JTAPL .25 209 358 25 30 45 AR 22§ 220 5° 30 32 81 Rect 70 o 63 45 PP 24 228 440 100 330
4¢ IPP § 225 205 39 330 4y Rea, 46 2 A Ret 70 . L. . L 63 80 Rect. 45 420 pr awde
8 Rect 44 41 . vl Con 0 = Lv—116 Vol. Con. Max IV -117 Vol Con Max <

LV—114 High Tap ol n. Max
v s Vil ConaMax o ) R. C. A—VICTOR THEREMIN - o
*NOTE—This is not the trkue I;nas voltage, but the reading ob- fube T uan  wpe 750 N N@d 0 SILVER MARSHALL—MODEL 30 -
] C" Screen Scree: b or
leLCo 95 lllntd at lht socket due to series resmtance Po-hm TS Vu, vu V[‘. vu c“nl v“‘ ) G.d !_;
Geid AD —_] L | 27 1.95  60. s .. . 0 71 Type Tube *“A” “B" *“C" Screen Screen Cath, Noc'l Temt
Type Tube "A" “B” “C" Screen Scresn C:ld\. I::Ar’l l‘l;e: R IOLA—MODEL 46 Grid 2 ‘4 1.95 139, 11.5 102 01 © 6 Tube Position Vis. Vis. Vis. Vis. Current Vis. MA. MA. %
Tube Fostion Ve Vea Vis Vis Currens Ve ) e : : 0T VT 195 60 1o n 5 14 IRF 25 142 —) H6O 26 S
Tube “A™ “B” “C' Screen Screen Cath. Not'l Test x : , ]
24 RT 215 1% 0.0 9§ 08 53 40 51 Type Tub o 1 1.95—2te 40 0 0 Vs 24 R 225 140 —1.4 458 +1 27 33
4 IRP 215 155 00 95 0& 13 40 51 TubePosiion Viu Vu Ve v‘.,’ Cueen v",, M,A MIA.;, f¢ 10 0 MuM 0  wimil 24 3RF 025 140 —12 Fs8 112 %2 42 =
34 SKE 213 1 00 81 G0 %) 10 ni i: ;lé}; ;2 :23 : ; ;9 o 4 01 6 TIA 46 35 Bedl el Y S "0 B 5 5
27 De 215 0 08 97 00 08 0 Da 21 150 46 36 162 2 22 7% CTLA 46 WulS Buy 1o 3 M OTAF 1y 116 .. 2 635 87
ST Moimp 215 L34 e ae v Rect * ‘80 4.6 e dperaede - o A\
9 L 27 130 45 12AF| 21 205 —3i0 8 37
2 DA Bl U es . ;!; I’l‘jl }': nroe 475 'The range of varation of the rcadmgs uken on Radiotrons 45 |P.P. } 23 205 —40 28 37
4% 12AF] 11 150 410 280 300 Nos. 4, 7‘ 6 and 7 is caused by a change in the resnnanice point 0 R 0% 0
45 iPP 22 %0 410 28.0 130.0 LV- 117 Vol Con Max of the volume control loop circuit  Any object (such as the & as z
‘80 Recat 49 43.0 per amde ing lmlrul;:enl cable, b(;dy of the operator, etc } coming LV—114 Val. Con Max E
L I . Max in proximity to this crcuit Sl give the vanations noted above NOTR ~These are lowest allowable s alnes
Lo Veh Cen RADIOLA—MODEL 46 V=1%o LVS-—120. 5
WITH INCREASED SCREEN BIAS VOLTAGE - _
PHIL.CO 96, 296, 96A, 296A ) - SILVER 30 (Serial number above 12907) SILVERTONE MODEL 51—58 comb. E
Grid - o Geid
“A” “B* “C" Scareen Scresn Cath. Nor'l Teat Type Tube “A” *“B" “C™ Screen Screen Cath. Nor'l Test ) _ Gral . AP e Sar o 0o
T et Vi Voo Vs Ve Comvent Voo MA. MA. Tobe Poston Vis Ve Vi Ves Cummemt Vie MA. MA.  Type Tube "A" “B" “C" Screen Screen Cath. Norl B T poveen Vo Vie Vi v Soean Cath. Noe't Tew 5
. 1.6 54 2 42 1.5 2% Tube Postion  Vis. Vis. Vis.  Vis. Current Vis. MA. MA | -
24 JRFE. 215 155 0 93 8 53 4 5.6 4 IRFE 21 145 L ! 37 IRF 20 110 9 +9 26 40

24 2RF 215 isS 0 93 8 53 4 57 24 2RF 21 145 16 54 4 fr v6 28 4 IRFE 21 142 10 60 06 10 26 32 ¢ SRFE 15 10 8 . 44 80 =
3y ARE LS 1YY 0w 8 33 4 5.6 ‘24 Det. a1 o0 13 1" ? 44 4 16 e ORE VY an 14 5% N6 14 23 31 0 YRF is 110 8 o 1o &r o
. g 7 0 o . . 25 275 24 3YRP 212 140 12 58 06 12 32 42 0N
27 Det. 215 0 5 .. i 45 AF. 21 190 8 . 27 Det. 20 45 ... 0 30 31
27 Det Amp. 2.15 27 - 55 0 Y ‘80  Rect. 4.2 40 .. 24 Det 22 55 5.4 40 01 100 02 04 26 ITAF 15 110 7 - o o 50 718
27 1AER 215 85 20t .. 5525 40 LV—109 Vol. Con. Max 27 1AF 13 176 00 . .. 120 65 86 A A.Fl "’ s s : 1o ”'0 %
45 92AFR) 22 250 41 2. *Resist ies with grid. 45 12AF) 23 205 400 w0 20 TARAFLL - -

SU T A BRI I L3 Fristor wm reries i B Rt i 98 280 120 AIPP JAs 75 oas L o o

80 Rect. 4.5 e 43 par o 80 Rect. 43 NO@e 80 lsc_“l s 4.5 Vol C;n Mu 35.0 prrawde hé

LV-—-115, Vol. Con. Max. RADIOLA-—MODEL 64 LV—ii4 Vol. Con. Max. . ) . : >

tVulume control off. Grid %
Type Tube "A™" “B"” “C" Screen Screen Cath. Nor’l Test

Tube Position Vo Ve Vis. Ve Current Vis. MA. MA. SILVER 43 SILVERTONE 53—s5 0 >

RADIOLA—MODEL 33 27 Coupler 24 124 25 15 38 118 o 4—6 o 'é)

i v By a8t iz gy Ti7 38 71 Type Tube “A" “B" “C” ScreenScreen Cath. Noel Test  Tyn. Tube “A® “B" “C" Screen Screen Cath. Noll Tom

! e Tube “A" “B" “C” Screen Screen Cath. Nocl Tex 7 IDe 24759 +15 .2 22 fbcPosiion Vis. Vi Vis  Vis. Current Vis. MA. MA.  T.ft poscen e Vis, Vis Vs, Current Vis. MA. MA.

n’é‘. Positien Vea Vs Vis Vs Current Vi MA o 27 Osc 24 140 758 —17 62 11 ‘24 tRF. 24 152 15 64 08 1.7 435 5§ ‘27 1RF 2 105 7 +1 35 65 E
e IR 14l 0a R 55 14 27 1lF 24 130 1S —17 62 7 24 2RP. 24 145 20 64 08 20 36 51 33 IRF 2 108 17 1135 66 =
o RE 145 136 K 518 27 21F 2470 —15 82 72 34 3IRP 24 148 20 64 07 20 33 50 37 3IRE 2 105 1 1 36 64 =
W OARE 1af 126 85 v W 27 2Det 24 170 24 —14 .9 24 Det. 25 68 60 72 02 SO 01 03 27 4RF 1 105 7 +7 30 60 o

1D 21 28 1s 13 27 Vol Con 25 .70 2 i “-8 27 1AF 25 184 10 . . 130 10 93 27 Df{r 2 0 0 +2 g.g z.;
2 et ¢ S0 AF 7 356 6% . 27 1 2 100 6 0 4 =

g 1421 8 5 Q4 (i 45 §2AF] 24 2213 440 280 330
Bn f: a7 1% 29 175 22 B Rat 77 60 s PP } 24 223 440 80 330 45 ;;;\ F: g : ::g zg g-g %;-g =
. : .7 0 Bl Rat 7 0 ‘80 Rect 44 L 43.0 pet 1l ‘80 Rect 45 ‘2'0 P"“;‘ g
Ao het ' Lv 17 LVS. 120 Vol Con Max LV—117 Vol. Con Max T 5 O : =

PV—117 Vol Con Max Nu Stateon tuned 10 ’ ) §
- RADIOLA—MODEL 66 Grid SILVER—60, 95 SILVERTONE 56 %
ADIOLA—MODEL 44 Type Tube “A" “B® “C" Screen Screen Cath. Nor'l Tex e B =
: Grid  TubePosinon Vi Via Via Ve Current Ve MA. MA. 15, Tybe “A" “B” “C" Screen Screen Cath. No'l Tem Tube A" “B" "C" Screen Screen Cath. Noe'l Test
5 . Screen Cath. Nor't Tex 27 R P 23 70 1.5 —21 4 89 Tube Position Vis. Vis. Vis. Vis. Current Vis. MA, MA, Position  Vis, Vis. Vis.  Vis, Current Vis. MA. MA.
Tm “AT B \F 5‘{,‘:‘ Comrent Vs, MA. .27 De. 23 6§ —7 14 .; _1,; ‘24 IRF 23 140 12 60 6 +1 25 3% 27 Da. 21 65 60 .. . 46 05 10
Pouton Vis Vi Vit prs o1 w7e 27 UPo230 70003 - 24 IRF 23 135 12 60 6 +2 24 34 24 IRFE 21 150 26 70 4 43 10 1§
24 IRF 24 :‘;3 : ; §3 FiS 42 27 2LF. 23 10 —) —21 ; 1? ‘24 3RF 23 135 12 60 6 +2 25 34 ‘24 2RE 21 150 26 710 7 43 10 1
‘24 :RF 212 g 27 Osc. 23 61 . o . Y d 7.5
: N4 D 22 1 45 88 6 Pl 7 2De 225 210 —15 1 2 H 2. 8 R e O @ & N v g g
F 24 N5 6 29 % e AF 23 200 12¢ 27 30 o WS PPy 20 190 350 250 290 A
A : W . 10 45 42AF| 21 210 400 . 290 330 . i A .
‘K0 Reat 48 80 Rect. 46 ... .. 50 45 PP 33 210 400 ) ) 90 310 80 Rect .5 I . 370 i
[RYATL] Vil CGon May LV—114. High Tap. Vol, Con Max ‘80 Rect AP ] 180 praselr LV-.118 Vol Con. Max.
*NOTE—Thu is not the true bias voltage, but the reading ob WV—117 Vol Con Max
tained at the socket due to series resistance. *Res n grid.
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Uiz Sy 38 =1 1Y

Tl s s 8. L anin

L 7001l Ol .

I ol T % Gl D S Wl il 2 Ll B’ oo L 0 IR R

FITId S gog A WIS R 50 L Ao B SR, T 7. TR <2 MY LIS S BT Y P £ L5 —te =
A s = SE
ﬁ' = SLAGLE “STAR RAIDER”—MODEL P. A. STARK PIANO CO.
i]' ] 20—25—30—R. P. 40 Geid
"Q [+ Grid Type Tube “A™" "B" “C" Screen Screen Cath. Nor'l Tem
e | Type Tute "A" “8” “C’ Screen Screen Csth. Nor'l Test  Tubc Position Ves. Vis. Via. Vs, Current Vis. MA. MA.
et Tube Posicon Via Vi Vis. Vis Current Vis MA. MA. 3. | RF. 205 164 .. 60 .. 13 24 136
W@ 484 IRF 235 110 ¢ s s 94 27 2RF. 205 150 125 .. .. 115 65 9.0
> ‘c<1 484 2RP. 1» 126 § s %4 IO.z 27 3RE 205 150 12§ 125 65 90
* 484 SRF. 287 112§ ] s 9. .
& 205 53 . 68 10
o 484 4RF 385 126 19 55 49 88 3 D\l 10% 1a4 13s 23 7 718
& 484 SRE 285 117 5% 58 4C 34 P P. } 205 144 122 123 s7 18
Lo 484 6RF 285 120 S5 S5 41 6 }
e 484 De 285 250 20 0 15 a1 43 N2AF % o8 2 RE
i g 2:0 ’l AF 72 360 66 38 X ‘80 Rect. 4.4 R 4 peranede
Hiy sgs 1P 71 360 66 EEE LV--110. Val Con Max
¢ 2781 Ret 72 . : 53 Dral Set at 535 KC
5l .81 Rect 72 . o R
i ARl Yol Con Moy STEINITE—MODELS 70-80
o SPARTON—MODEL 110 Geid
H (34 Grid Y| “A” “B” "C" Screen Screen Cath. Nor’l Tem
i B T Tube “A" “B” “C" Screen Screen Cath. Noc'l Test uE:Po-uon Vts. Vis. Vts. Via. Current Voo MA. MA.
i 5" Tube Position V. Vis. Vis. Vs Current Vis. MA. MA 24 IRF. 24 126 75 100 .4 430 2.5 58
8 484 LRF 26 145 45 445 4 8 24 1RF 24 210 1At . 60
1™ 43¢ 2RFE 26 150 45 445 46 9 24 3RF. 24 205 39 63
t' 4t IRE T6 s 45 445 4 8 ‘27 Der 14 235 240 s
b 484 4RPF. 26 148 45 445 385 7 45 {1AF } 25 230 450 K
[: = 484 SRF 26 140 45 +45 4 8 .45 {P P. J2.5 230 450
i E 484 De 26 125 10 .. +10 . a7 80 Rect. 48 ..
if o 2226 1AF 125 20 . A X B | K] LV--120. LVS—H..h Vol. Con. Max.
L @ 2985 2AF 72 415 .. .. .. .. 60 T2
ol 2281 Rect 72 . A *
e Lv—1io Vol Con Mu
{‘-.5 STEWART WARNER—MODEL 900
s .
i — Grid
5' L] SPARTON MODEL 301 Grid Type Tube “A” “B" “C* Screen Screen Cath. Nor'l Test
% T Tube “A" “B" “C” Screen Screen Cath. Not’l Test Tube Position Ves. Vts. Vis.  Vts. Current Vis. MA. MA.
t Tube Postion Vts. Vis. Vis. Vis, Current Vis. MA. MA. 27 IRE %3 ::; :8 . +:8 :; :g
! 484 1RF 275 130 4 44 35 6 2 %:; 28 U B 39 G
484 2RF 275 130 4 o 4 18 2 '
). 484 3RF. 275 128 4 +4 35 6 27 Der. 22 30 ... 18 20
"7 1AF 12 140 8 B 18 49 57
484 4RF. 275 130 4 +4 45 8 o
484 SRF 275 125 4 +4 4 15 45 2AF % 22 235 44 27.5 3
484 Det. 275 100 20 $20 1 LS 45 PP {21 235 44 32 350
585 {1 A.F} 70 380 $ e 50 Rect 46 45
185 PP | 70 380 1D ) @ MG
281 Rect. 70 ... 728 Lv—1 &) G Wb
281 Rect. 70 .. .. . 725
V117 Vel Con Mas STEWART-WARNER—MODEL 950 (60 CY.)
Grid
SPARTON--MODEL 930 Type Tube “A” “B" “C” Screen Screen Cath. Nor'l Test
. . Gna Tube Position Vis. Vis. Via. Vs Current Vis. MA. MA.
Type Tube “A" “B" "C" ScreenScreen Cath. Nocll Tew /", pr 53 472 —16 72 7 +15 25 40
Tube Position Ve Vi Vs Vea Cumrent Vi MA. MA. 0 HpE 23 470 —16 72 12 +15 425 57
C48 1RF. 28 100 3.5 +35 s 85 5, 3RE 215 170 —13 71 6 +15 30 40
C48 2RF. 23 115 3§ 35 87 7 0 0T S v 3o ‘16 06 07
C48 YRF. 28 1S 3S +3s 32 ey 2T Pap 20 10 —is F11 a1 5o
C48 4RF 28 113 35 435 67 143 S 0P —D0 10 O
C4s SRF 28 115 3§ +3s 58 92 Y WRAFIS IR TR0 T ol
: C-48 Det. 2.85 160 16 +16 1z 3 80 Rect ;6 §2.5 perasede
i WPB (AF) 46 180 36 ... .. .. 14 37 - 0
4 wre {PP| 46 180 36 .. .. .. 4 37 LV—107. Vol. Con Max.
F 80 Rect 46 o con e 39
b V—114. LVS—110-120. Vol Con Max.
b g STEWART WARNER SERIES 950
i SPARTON—MODEL 931 Geid
Grid Typs Tube “A" “B” “C” Screen Screen Csth. Nor'l Test
; Ty WA MR SC" Screen Screen Cath. Noe't Tem Tube Position Vis. Vits. Ve Vs Current Vis. MA. MA.
& ut: P»s-non V. Vis. Vis. Vis Current Vo MA. MA. 34 |RF 23 166 15 78 08 —13 39 712
; 484 IRE 25 155 45 85 155 ‘24 2RF. 23 168 20 75 08 —20 %9 9.:
i 44 2RF. 25 155 ¢ 45 85 155 24 3RF. 23 167 20 7% 08 —20 62 9
3 484 3RO 26 155 S +5 7 12 99 De. 23 180 185 —200 06 06
¢ 483 4RF. 26 155 S 45 10 185 ‘27 1AF 23 182 25 —135 53 68
% 48+ SKF. 26 150 5 +5 75 M4 g gAP] 23 260 460 240 280
% 484 Det. 26 150 11 . .41t 2 S %5 PP } 23 260 46.0 270 30
1
il 182 §LAF] 45 255 . S D L e T
e 182 {P.P. } 45 255 . . 25218 a6 NN
X 280 Rect. 48 . .. 47
o LV—I17. Vol. Con. Max.
DR et 7 T R BT~ O T 0 o S s 3 [ 1 A AL

STROMBERG CARLSON—MODEL 638-A

Grd
Type Tube “A" “B" “C” Screen Screen Cath. Nor'l Test

Tube Position V. V. Vis. Vts. Current Vis. MA. MA,
27 '"RF 21 Yo 4 o +4 YR 3
‘27 2RF 21 90 4 +4 28 43
27 3RF 21 90 4 +9 R 1 5.4
‘27 Det. 2 s L 2 19
27 1AF 2 30 4 +4 35 48
‘TIAf2AF] 44 155 10 A Y I ]
“TIAIPP. | 44 155 30 .22 40
80  Rect. 44 e . 17
LV—117 LVS—HI Vol Con. Max.

STROMBERG-CARLSON—MODEL 641 & 642

Grid
Type Tube “A” “B" “C” Screen Screen Cath. Tem
Tube Position Vi, Vis. Vis. Vs Current Vs,

Noe'l
MA, 5
.t 4 75 22

‘24 IRP. 225 125 W5 54

‘24 2R.P. 229 125 28 54 A 425 1 )

‘24 3RF. 229 130 2 58 4 41 2 3

‘27 Det. 2.2 230 —2* ... e 27 18 2

‘45 AP 22 230 40 - 325 12

80 Rect. 44 ... B L
LV—t1s. High T:p Vol. Con. Max.

*NOTE—This is not the true bias voitage, but the reading ob-

tained at the socket due to series resistance.

STROMBERG-CARLSON 652

Grid
T: Tube “A” “B"” “C” Screen Screen Cath. Nor'l Test
Tube Position Vis. Vts. Vis. Vs, Current V. MA. MA,
‘24 ITRF 22 130 2.4 %7 0.2 +3 0.7 20
‘24 2RF 2.2 130 24 57 02 43 06 20
‘24 3RPF 22 135 23 60 0.2 +3 06 18
‘27 Det. 23 250 90° ... F2s 1.6 1.8
‘45 AF. 23 240 410 e 320 350
‘80 Rect 4.4 . 45.0per avede
Lv—118. LVS—High. Vol. Con. Marx.
* Resistor in grid circuit
STROMBERG CARLSON—MODEL 846
Grid
y “A” “B" “C" Screen Screen Cath. Noe'l Tesx
J:Pa-uo Vis. V. Vs Ves. Current Voo MA. MA.

tRF. 24 150 2 58 2.4 36
14 2RF. 24 150 .3 8 25 A7
‘24 3RF. 24 155 .7 60 1.7 4.0
‘27 Det 2.1 22 o) .2
27 1AF 21 6 44 63
‘27 Yol. Onr. 2.5 2 . 0
‘45 §2AF 1S 50 15 40
‘45 }P.P .5 50 35 40
‘80 bt Ml 5.0 50
‘80 Reilyir. 5.0 B
Lv—120. LVS—High. Vol. Con. Mazx.
TEMPLE—MODEL 860, 880, 890
Grid
Type Tube “A" “B" “C" Screen Screen Cath. Noc'l Test
T Position Vis. Vts. Vis. Vs Current Vis. MA. MA,
‘27 IRF. 205 100 ¢ +s 18 59
‘27 21RF 20§ 100 ¢ +3 4 6
‘27 3RF. 205 100 % +s 42 6
29 4R.F. 205 100 5 + 4 5.7
‘27 Det. 2.0 38 o . 2.4 .5
‘27 1AF. 21 115 7 +7 42 5.7
‘45 §2AF] 24 190 18 275 10
‘45 PP, 2.4 190 138 27% 30
‘80 Rect. 48 = 40
LV—10% Vol. Con. Max.

VICTOR—MODEL R. E.-45, R-32
Position “A” “B” “C” Normal Grid Screen Cathode
Tube of Tube Volts Vol Volu MA. Test Geid Vol

'26 1R.F. 13 108 9
'26 2RF. 1.3 105 9
‘26 3R.F. 1.3 108 9
26 4R.F. 13 105 9
‘26 SR.F. 1.3 105 9
27 Det. .t 40 L.
26 1AF. 13 100 6
4 BATL 2 a0 w0
30 Rect 44 e 57 3
LV—110. Volume Conuol Maz.
ZENITH—MODEL 41
Grid
E: “A" “B" “C" Screen Screen Cath. Noc’l Test
Po-uon Vite. Vis. Vis. Vis. Current Via. MA, MA.
1RF 195 200 2 98 o S 3 4
27 2RF 2 95 495 . +4.9 4 7.1
‘27 3RF 2 95 495 +4.5 4 71
‘27  Det 1.9s k3 o - 21 23
‘27 1AF 2 89 49 45 3 43
"TIA 2AF 42 145 29 145 155
‘80  Rect. 4.1 . .7.8
LV—110 Vol. Con Max
ZENITH—MODEL 42
Grid
Type Tube “A” “B" “C" Screen Screen Cath. Noe'l Test
Tube Position Vis. V. Vis.  Vis. Curvent Vis. MA. MA,
‘24 1RF. 19 214 3 94 +2.2 1.4 5.7
27 IRF 19 80 4 e 4 15 69
‘27 3MRPF. 190 85 4 +4 s 6.5
27 Det. 190 3§ 22 2.7
27 1AF. 19 78 4 e +4 2.5 18
100 2AF 65 420 M & 20 29
‘81 Rect 69 31
81 ~
Lv—i1s Vol Con Max
ZENITH—MODEL 52.53.54-55
Grid
Type Tube “A" “B” “C” Screen Screen Cath. Nor'l Tesx
Tube Position Vts. Vis. Vis. Vis. Current Vis. MA. MA.
‘24 1RF. 23 173 1 54 3 2 2 39
‘24 2R.F. 23 172 54 3 2 2.2 39
24 Det. ) 85 4 16 5 J
‘27 1APF 23 $s L$ 4 1.2 19
‘27 §2AF] 23 153 13 13.5 14 5
27 {P.P. 2.3 153 13 135 34 %
45 [(3AF } 2.1 250 49 23 Tk
4 P.P. 2.1 250 49 23 275
LV—116 LVS—120. Vol. Con. Max.
ZENITH 71, 72, 73, 77—60 CYCLES
712, 722, 732, 772—25 CYCLES
Grid
T Tube “A” “B” “C" Screen Screen Cath. Nor'l Tem
Tube Position Vis. Vis. V. V. Current Voo, MA. MA,
24 1RF. 25 175 2 55 2 20 31
‘24 2RP. 25 1759 3 53 2 20 11
'24  Det. 235} 85 4 © 5 02 4
27 1AFR_ 25 60 2 518 14
'27 2AF] 25 150 12 13 s 52
27 PP {25 150 12 13 35 $52
‘45 3 AF] 2.4 250 52 40.0 44
45 (P.P. 2.4 250 52 400 44
LV—120 LVS—120. Vol. Con. Max.

Actual voltage same as on R.F. plates, but cannot be measured
unless Blectrostatic voltmeter is used.
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AMPERITE LINE VOLTAGE CONTROLS FOR STANDARD RECEIVERS

USE

SET AMPERITE
ACME

Modelo— Neph ot
77 8-A-S
. 9-A-S
AC-7 6-A-8
AMRAD

Models— Arsporus
848; 84C; 84D 9-AgS
8 10-A-$
70 8-A.8
APEX

Models~— Amperae
100 117 R-1; R2 8.A-8
115; 140; 240 8.A-8
28 313 37 8.A-3
461 47; 48; 45 8-A-S
ATWATER - KENT

Modelo— Amperus
70 T4 7% 76 9-A.8
§3; 1088 7-A-%
60y 1060 8-A-%
46; 53 6-A-8
36; 57 40; 37 5-A-S
AUDIOLA

Models— Ampesue
60; 70; 80 9-A-3
733C; 8430 9.A-%
819; 929 8-A-8
BALDWIN

Modalr— Amperae
50; 70 S-A.S
80 6-ATS
BALKEIT

Models— Amperas
c 9-A-8
F 8-A-8%
BALKITE

Modalg— Amperue
$.G. & 12-A-8
AY A7 7-A-8
B B9 12-A-8
BOSCH

\Modelo= Amperas
S8.A; 58-B 9-A-8
60-D; 60-E; 62-C 10-A-$
48 Series; all models 9.A-8
» 9-A-8
38 Serles S.A.8
19 Series 6-A-S
28 Series 4-A-3
66; 96; 116 5.A-S
136; 146 [}
126: 166; 176; 107 S.A-S

BREMER TULLY

Modety— Amparas
$-81; $-82 9-20°
81; 82 9.A-%
8.20; 8-21 9-A-S
6-40; 6-41; 7-70; 7-71 S.A-S
BR. -DRAKE

Modelo— Amperae
60 Series 8.A-8
70; 70-R; 71; T1-R 9.A.8
53: 54 36; 37 11-A-S
34 36; 46 8-A-8
BRUNSWICK

Modelo— amperae
18; 22; 42 7-A-S
S-14; 8:21; 80 9-20*
14 2: n 9-20*
BUCKINGHAM

\Mudy by — Anprue
1:2: 3 4 80 8.A-8

-SG 30-A-8

BUSH & LANE

Modi la— Amp e
$8; 75; New 9-10°
20; 21; 30; 32; 34 8-A-S
40; 50; 60; 70; 9O 8-A-8
9K: 10K; 11-K 8-A.8
12.K; 172 8.A-S
CLARION

Modelr— Ariperue
AC.51; AC.8%; AC.3S 10-10°
CLEARTONE

Models— Amperus
112 Al Models 8-A-S
COLONIAL

Models— Amprne
31-AC; 32.AC 8-A-8
33AC; 34AC 8-A-S
COLUMBIA

Modeti— Amperae
G- B-A-S
C1;; C S-A-S
C1C4 10-A.S
C.20 C-21 11.A-8
COURIER

Models— Amperae
63 63-1) 65-1; 65-3 T-A-8
CROSLEY

Modelr— Amperae
$3 54 6-A-3
7 10-A-5

USE
SET] AMPERITE
84 11.A.8
708 5-A-8

308 31.8; 32-8) 348
30; 31 32 401 61
40-S; 41-8 428, 828

CERRRER
>>5>>>>>
R R R R R Y]

41-A; 42; 82
609 610y 704 -A-
706 708 -Ae.
804 <A
DAYFAN
Models— Amperas
90, 915 93: M4 9-A-3
66 58 691 72 6-A-S
80; 81; 82; 83 6-A-S
2% 16; 27; 28 6-A-3
43; 48; 54 36 6-A.S
EARL
Medats— Amperue
21; 22 $-A-S
318§ 325 338 10-A-8
31 24 6.A-8
R IR ) 10-A-S
EDISON
Medols— Amprose
R67 R-7 13.A-8
R R2 10-A.S
R4 RS 9-A.8
EMERSON
Medels— Amperae
E%F-% G 7-A-3
ERLA
Medels— Amperae
34 36; 38; 37 9-A-S
3 31; 32 9-A-S
SS2R 9-A-S
S61 R 10-A-8
M:72; 73 8-A-S
EVEREALY
Medels= Amperie
$2; 13 54 8-A-S
42: 43; 44 8.A-3
31; 32; 33 )4 7-A-$
FADA
Modelo— Amperde
40; 41; 42 9-A-S
44 36 9-A-8
20 202 7-A-S
% 77 10-A.8
1% 281 9-A-8
16; 17; 32 6-A-3
10 1 1 5-A-5
71; 72; 50-B-420 11-A-8
70-E-420 11.A-8
SO-E-180; 70-E180 10-A-$
FALCK
Medels— Amperite
23 26; 27 6-A-S
FEDERAL
Modelsm Amperae
Type "M~ 8-A-8
Type “K" $-A.S
Type "L" 8-A-S
FREED-EISEMAN
Models— Amperue
NR.3%; NR-36 S.A.8
NB-78-AC 6-A.3
NR.79.AC 8-A.S
NR.os; NR-8S 9-A-8
NR-80; NR-80OW S-A-S
FRENCH, JESSE
Models— Aparite
All Blodels 9.A-S
FRESHMAN
Madelo— Ainperue
N-14 N-17; N-12 9-A-S
G-2: G-% G-4; Gs 6.A-8
G4 34 3-QD 6.A-S
“K"; “M"; M1 6-A-8
Q16 QD16 6-A-8
GENERAL ELEC
Meodely— —porus
pIVR 2} 9.V. low. A-S

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

GEN. MOTORS

Medols— Amperue
1205 1305 140 10-A-$
150 160 10-A-$

GILBERT

Models— A
[ 4 6.A.S

GILFILLAN
Models~—

103 106

100, 1015 103; 103
3%, 44 66; 77

GRAYBAR

Models—
00 770 9.V-10 0r 8-,

Amperue
8-A-3
900 9.V.100r 8.A-3
9.A-8
S-A-S

>

LI

Peo
waai

A
A
A

330; 340
300y 550y $20-1

GREBE

Models— Amperae

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

USE

H3U AMPERITE
160; 18950; 225; 265 9-A-8
2858 9-A-S
21950-A; 270-A 10-20~
270C 10-20*
205-A; 450-A 10-20*
&7 3.A-S
GULBRANSEN

Models— Armpenits
291; 292; 200; 9930 7-A-5
290; 298; 296; 197 7-A-S
161 8-A-3
HAMM.-ROBERTS

Modely— IRt
HIQM 10-10°
HI Q30 11.20°
HiQ-29 6-A-3
HFL

Mogels— Awmperar
Mastertone 14-20°
lsatone 8-A-S
HOWARD

Models— Amnperae
Nutro-Models 8-A-8
8. G. A.-Models 8-A-3
KELLOG

Meseli— Avipora,
$23; 526: 333; 534 10-A-S
$24 827 8-A-3 (use 2}
S145 516; 317; 318 S.A-3
$1%; $19; 520y 421 35-A-S
$10; 51} 812 s.A-8
KEMPER

Mogelo— Amperac
$G 8GN 6.A-3
KENNEDY

Megely— Ampernc
426; 326; 626 9-10°
726; 826 9-10*
632; 1030 9-10°
210 310; 220; "20 9-A-3
60; 70; 80 7-A-8
KING

Modeli— Amperuc
100; 101; 109 S-A-S
218 Chaseis 8-A.3
Rovyal; Monarch 7-A-8
H.K: J. K. 6-A.8
KNIGHT

Modili— Aonpyrue
8 Tube Sc. Grid 8-A-8
9 Tube Sc. Grid 9.A.8
6-7 S-A-S
0.9 sll Models 7-A-3
KOLSTEF

Models— Amprrae
K-43; K23 9-A-S
K-20; K-21: K-2¢ 6-A-8
K-28 6-A-3
K-24 10-A-8
6K; 6J; 6-R 7-A-8
6-H; K44 13-A-8
KYLECTEON

AModte— Amperuc
K-71; K-72 11-20°
LAFAYETTE

Mudels~ Amprras
Duo-Symphonk 8-A-3
Pre-Selector 7-A.S
Challenger 7-A.S
LEUTZ, C. R.

Models— Ampers:
Seven Seas 10-A.5 (use 2)
Silver Ghost 11-A.8 (use 2)
LINCOLN

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

Modelo— Amprac
D13 DARD-29:D-39  8-A-S
H-19; H-29; He9 9-A-S
% 9S 10-A-8
60 61; 62; 65 6% 6-A.3
80y 83; B4 03 7-A-S
86; 88 7-A-8
MAJESTIC

Medcli— Amprrae
130; 131; 132 11-A-8
91; 92: 93 7-A-S (uee 2)
90 12.A.5%
571 12-A-8
MASTER

Medols— Amperine

70 50 Console 7-A-$
Mc MILLAN

Models— Adprrae
995.8) 964 9303 9.A-5
999 963 275; 999 8-A-3
1% 93% 937 8-A-3
& 8-Y; 185; 186 7-A-S

s1s
$21; 522; 523; 524
$28; $31; 531; 561

USE
SEY] AMPERITE
MIDWEST RADIO
Meodels— Amperac
ArBH ) 8-A-S
WL M; ACH 8-A-S
MINUET
Modals— Amperac
30y 31; 32 33; 34 8-A-S
3% 38 8-A-S
NATIONAL TRAN.
Medels— Amperae
Air Knight; Admiral 10.20°
Asonian; Crown; 10-20
Electra 10-20
LaPeer; Melotrope 10-20*
Natlonsl; Windsor 10.20°
NAVIGATOR
Modelr— Amperac
ACH8; AC9960 8.A-5
ACH970 8-A-8
AC-9980; AC9990 8-A-S
AC-99100 8-A-s
AC.60 7-A.S
50; 60 6.A-5
NORDEN - HAUCK
Models— Amperuc
Short Wave DX-8 7-A-5
Adminlty 11-20 (use 2)
ORPHEUS
Modeli— Annpeeits
82 9.A-%
$2;.62 ¥.A-S
PATTERSON
Medilo— Amperae
6-39; 669 7-A-3
769 1-19 8-A.S
PEERLESS
Medelo— Ammperue
2): 28 11.20°
21; 22; 24 11-20°
PHILCO
Modlo— Armperde
7% 77-A; 296 8-A-8
76 6% 87 8-A.S
91 95; 96 8-A-S
2; 83; 86 7-A-S
Sll: $12; 513; S14 $-A.S
S-A-S
5-A-8
5-A.S

PIERCE - AIRO

Medels— Amperae
8.G.724 AC-728 8.A-S
824 5.A.8
RADIETTE

Medels— Ampenac
F . 6-A-S
PIONEER

Models— Amporme
All Models 1130
RADIOLA

Medals— Amperae
0y 82 9-V.10 or 8-A-3
L -V.10 or 8-A-S
4L 46 A.C. 8.A-8
60y 62; 66 8.A.S
RANGER

Medels— Amperis
44 4% 48 8-A-3
REPUBLIC

Medals— Amprrie
mirc S-A-S
SARGENT

Modeli— Amporie
710 10-A-$
sCoTT

Modely— Amperie
AC-10 All Models 12.20°
SENTINEL.-

Meodolsw Aaprete
11,1215 18 10-10°
104 Chassis 10.30°
4445 445 335 8-A-3
66k & 9 9-A-3
“6C 10-A-8
SILVER- MARSH

Medets—

Type 34 Chasls 1 A.S
Type 35 Chaosls 8-A-S
60-B 75-B; B-Highbey  10-25°
60 75, 95 10-25*
30 30B 19-28°
722; 738 7-A-3

USE

SEN] AMPERITF
SIMPLEX

Models— Ampeoie
All Models except H 8-A-8
H 6-A.S
SONORA

Medels— PETN
A-31; A33; A8 10-A-S
A0 A-32; A-36 12.A-8
A-40 12-A-8
SPARTON

Medelo— A e
$89; 600; 610; 620 11-A-3
$91: $93; 930; 931 10-A-S
740; 730 8.A-3(use 2)
109; 301 9-A-8 {use 2}
1o, 119 1WA S{uw 2
SPLITDORF

Modclo= Ampere
Warnick; Avon 8-A.8
Lorenzo ;Winthrop 8-A-5
Salem; Como; Devon 9-A-3
STAR-RAIDER

Models— Amprue
R-20; R-30 18-10 (use 2)°
RP-40 18-10 (mse 2)°
Tuner 6H-20°
STEINITE

Madilyg=— Amprus
80; 95; 70; 108; 100 T-A-8
45; 40; 60 10-A-8
30; 102 8-A-5 (use 2)
261; 262; 26) 6-A-S
264; 268; 266 6-A-8
STERLING

NModolyg=— Amperue
A-260; A-360; B-260 9-A-S
CGE 7-A-8
F 5-A-S
STEWART WARN.
Models— Amperae
Series 100 10-A.8
Series 930 10-A-8
900y 901; 902; 903 12-A-8
911; 912; 913 12-A-8
951; 952; 953 12-A-3
801-B; 801-B; 811-B S-A.S
812 S-A-S
STORY & CLARK

Modely= Amperas
36; 43 50; 31 10-A-8
STROMBERG CA.
Models— Amprrue
10; 11; 10-A; 11.A , 10-A.8
125 145 846 12-A-8
641; 652 6-A-5
641; 654 8.A.8
TEMPLE

Models— Amperac
860, 8-60; 890 sAS
661; 881; 891 8-A-S
640 9.A-8
TYRMAN

Models— Amperne
[ ] 10.A-8
72-AC 9-A-3
VICTOR

Models=— A
R3%R-39  9.V.100r8-A-S
RE-S7 9-V-100r8-A.8
R-32; R-52  10-V-100¢9-A-S
RE-4$ 10-V- 10w9 A-S
RE-7%; RE-154 0-A-$
RE136 0-A-S
WESTINGHOUSE
Models— Amperuc
WR-$S 9-V-10 or 8-A-S

WR-6;WR-7 9.V.10er8-A-S
WR4

WORK - RITE

Medels— Amperae
3% 38; 37; 39; 40 6A.S
18 25 38; 58 S.A.$
ZENITH

Models— Amprrae
70 Series 10.A.8
60y 61; 62; 64; 67 12-A-8
602; 612; 622 12.A.8
642; 672 1248
34P; 302P 10.A.5
3SP; 352P 10.A-8
38-PX; 353PX 11.A-8
ISAPX: ISSAPX  11-A-S
3% 35-A; 392 7-A-8
352.A; 33X 7-A-$
$2: 8% 4 57: 522 10-A-S
M4 3% 3a2; 362 7-A-5

ket. Thelr chassls provide a sockst for Amperits.
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:' RADIO SERVICE OsciLLATOR No. H23618

(Courtesy Canadian Westinghcuse)

M T RO Lo TR SRR BTl AT o TS E R S i SR SI

IOES . el ST

ELECTRICAL CONSTRUCTION.

T'he filament heating transformer used is a standard push-pull output.choke coil with two
additional windings wound on top of the standard ccil to scenre L8 volts, .06 amperes, for the
filament of the oscillator radiotron, and 3.2 volts, .6 amperes to light the filaments of the two
rectifier radiotrons which are connected in scries for convenicnce.  ‘The details of the filament
heating transformer are as follows:

o B TS A T SR T )

The primary consists of 8000 turns of No. 40 cnamelled copper wire.  The 3.2 volt secondary
consists of 335 turns of No. 29 ¢namelled copper wire.  The 1.8 volt secondary consists of 180
turns of No. 29 ¢cnamelled copper wire.  Standard silicon steel audio transformer punchings are
used to give a core arca of about 2/10th of 1 square inch cross section.

The radiotrons used are all of the UX-230 tvpe. This tube 1s used on account of its extreme
ruggedness, its low filament consumption and its ability to operate on widely varying voltages.
I'he radiotron UX-230 in the oscillator circuit used will operate with a filament voltage anywhere
from 1.3 to 2.2A and still give satisfactory service and life. One radiotron is used as an o<cillator.
the other two are used as rectifiers by connecting the grid and plate of each tube together.

The value of the condenser 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 istused for the condenser C1. The value of the condenser
C1 is not critival as either the 23 evele oscillator or the 60 cvele oscillator may be nwed on cither
25 or 60 cvele supply line, the only difference being that the percentage modulation will change if
the oscillator is used on the different frequencies.

1F OSCILLATOR
COIL AND SHIELD

RF. OSCILLATOR
COIL AND SHIELD

3-Ux230

PUP JACK FOR COUPLING LEADS
RF IF SWITCH

B e RETAINING

TUNING DIAL SCREW

FILAMENT
TRANSFORMER

ﬂ 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 he <cen that two
oscillating circuits may be used by throwing a 3 pole double throw switch from one side to the
other. With the switch thrown to one side, the intermediate frequency oscillator coil is connected
to the condensers C2 and C3. in series to form an oscillating circuit. With the switch thrown
in the opposite position a radio frequency oscillator coil is connected to the condenser C2, alvo an
auxiliary contact on the switch shert circuits the condenser C3 so that the condenser C2 only,
tunes the RF-oscillator coil. ' ‘

RN

b g

It will be noted that the condenser C2 which is a .00035 MFD condenscr has neither the rotor
nor the stator grounded as this is not desirable in this type of circuit. The condenser is therefore
mounted with insulating washers and a bakelite shaft is used to minimize hand capacity cficet.
On the RF side the frequency range is from 330 kilocveles to 1400 kilocveles.  Calibration points
are marked approximately at 1400 and 330 kilocveles.  On the IF side the rangc is approxinitels
from 150 to 200 kilocycles, 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 142" long and 1!y inches outside diameter.  The pick-up winding is
a coil about 1” diameter consisting of 275 turns .00 insulated wire.  This complete RF coil i«
mounted in a copper shield.

The IF oscillator coil consists of a standard intermediate frequency transformer as used on
Model No. 110 set except that only one of the adjustable condensers is used, the primary tuning
condenser is removed and the primary winding is used as the pick-up winding. This is mounted
in a standard metal container i the usual way.
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E Key To Circuit Diagram 5
. R Grid Bias Resistor 3,000 ohms. E
" - Y Lt 1. F. Oscillator Coil and Pick-up Wipd(;pg. 5
: W o 2 L2 R.F. Oscillator Coil and Pick-up Winding. 3
i LZ t L3 R.F. Choke Coil.

o P Cl Tuning Condenser .00035 MFD 3
: o WY = T @ C2  LF. Series Condenser 100 MMF P
- T? C3 Filter Condenser (23 cycle .2 Mfd!) 160 cycle 1
. )~ T — S— Y 1 1 Mtd). !
‘:' i ¥CS C4 I F. Calibrating Condenser.

] 1 QLS ! P Pup Jack for coupling leads.

; ILF-RF. 3 pole double throw switch.

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

[ 1) Radmtron No. 1—Oscillator UX-230.

i Fig. 3. Schematic Circuit Disgram R.S. Oscillator H23613 Radiotron No. 3 and No. 2—Rectifiers UX-230.

MECHANICAL CONSTRUCTION

Figure No. 4 shows the general mechanical details of the oscillator. All of the parts are
assembled on a sheet metal frame with all wiring and small parts on the upper side of this frame.
This frame is secured to a metal panel. This complete assembly is supported in the metal con-
tainer by two pivot screws and one retaining screw. 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
L 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.

F ADDITIONAL EQUIPMENT REQUIRED:

For performing the various adjustments described hereafter, the following additional pieces
of equipment will be required.

L Y 0 . . .

(a) Dummy Antenna. The purpose o the dummy antenna is to simulate the electrical
characteristics of the average broadcast recerver antenna That is, the dummy antenna should
possess inductance, capacity and resistance, the same as an ordinary antenna but should have no
pickup ability. By means of this dummy antenna the desired signal from the local oscillator may
be fed into the radio receiver and extraneous signals from local broadcasting stations or electrical
interference eliminated during the period of the test. The electrical characteristics of such a
dummy antenna should be 25 microhenries incuctance, 25 ohms resistance and 200 micro-micro-
farads capacity.

A simple dummy antenna of convenient design is illustrated in Figure No. 6. The dummy
antenna shown is wound with resistance wire on a micarta tube, the winding serving both as a
resistance and an inductance. If resistance wire is not available to wind the coil, it 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.

(b) Coupling Lead. When it is desirad 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 1 ft. of flexible insulated wire with a phone tip on one end and a blind coil of
three or four turns on the other end. This blind coil should be formed by making a loop of three
or four turns of the same insulated wire, leaving the actual end of the wire unconnected. This
loop should be about 214" in diameter and should be held in shape by means of tape or string and
covered with shellac.

-l

g il

No 12 TINNED COPFER 39 TURNS Ne. 30
m WIRE LEAD S S C. ADVANCE WIRE T

SOLOER JOovmT

£ mavnire ‘oo o tone

WO 11 WiRE COVERID with BPASMETT!

L 4085 i IS OO . LI O YT

Fig. 7. Balencing Ring.

BAKELITE~,

STEEL BLADE
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¢ ClipLead. Whenitis desired tofeed a very strong signal from the oscillator into sonie
portion of the radio st under testa olip lead should be used. This lead consists of approximately
thirty inches of flexible insulated wire, having a phone tip on one end and a Pee Wee clip on the
other.

'd. Neutralizing Screw Driver. Except where the serews of the adjustable trimming,
neutralizing, compensating condensers, cete., 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 special neutral-
1zing serew driver is required. On most Westinghouse sets standard slot-headed screws are used
in the adjustable condensers. The serew driver itlustrated in Figure No. N i therefore the type
thatis required.  Ina few Westinghio use sets a special hexagon head unslotted serew is used in the
adjustable condensers.  In this case a speeial bakclite or fibre hexagon socket wrench should be
used.

(e) Output Meters. Any of the standard forms of output meters mav be used with radio
service oscillator S No. H-2361x. It is more convenient however as a rule for the service man to
use the ordinary A.C. voltmeter that is included in most set testers,  In receiving sets using
dyvnamic 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 excellently as an output meter when connected
across the terminals of the loud speaker cone coil. The lead from the cone coil terminals to the
cone coil may be left connected or 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 verv weak signal uced.

O M

T N s~

(f) Balancing Ring. Inlining up the gang condensers of most radio frequency sets, it is

useful to have a balancing ring of the type illustrated in Figure No. 7. The purpose of the balanc-
ing ring i$ as follows:

COUPLING LEAD

Y —
N T
(-

| st ot CROUND
©SC ..avcw

t mADIO SET

L |
SR e

HEATER i - - l

5 - 8w Con
PLATE | '
4

GRIO OLTRUT METER

DuMMY ANTENAA

REISISTOR

CI2 Sa 5. Tau O G 0N T I P A B Tl 1102 G B

Fig. 9. Dummy Automatic Volume Contro! Radiotron. Fig. 10. Hook-up of Oxcillstor, Radio Set,
Dummy Set, Dummy Antenna and Output Meter.

If the balancing ring is placed so that the ring is around onc of the radio frequency coils.
or the ring is flat against the end of the coil, it will act as a short circuited turn and decrease the
inductance of the coil. By using the ring in this way, as described further on, a check may be
made to see whether one of the gang condenser sections necds 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 tvpe normally used in the radio set being ncutralized.
but having one filament or heater prong cut off. A burnt-out or shorted radiotron should not be
used for this purposc.

(h) Dummy Automatic Volume Control Radiotron. In radio sets similar to the
Westinghouse Model No. 110 having an automatic volume control radiotron W.hlt‘h is coupled to
the power detector radiotron through a coupling condenser, difficuity is sometimes experienced
in securing a sufficiently weak signal for balancing purposes.  In most sets when the signal used
for test purposes is so great that the output meter goes ofl scale it is merely necessary to decrease
the sensitivity of the receiver by turning back the volume control.  The best way of course to
reduce the signal to a convenient value is to move the test oscillator and coupling lead farther
away from the dummy antenna, but sometimes with a sensitive receiver, this method does not
decrease the signal strength sufficiently.

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

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

O SN O YO U N N 1 L O | 1‘“1~E.
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PHONO-RADIO INSTALLATION

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

The

transformer is necessary so that sufficient volume may be obtained on phonograph reproduction. Two single pole single throw

The circuit consists of a pickup connected in the grid circuit of the first audio tube through a transformer.

toggle switches are connected together so that they form a single pole double throw switch, and are used to change from
phonograph reproduction to radio reception. A special adapter is used to connect the equipment in the grid circuit of the
first audio tube.

If the pickup used has a self-contained volume control, no other control is necessary. 1f 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
may have a value of 25,000 to 35,000 ohms. This resistor should be of the potentiometer type, and is connected as shown in
the diagram so that the resistance across the pickup will remain constant and the characteristics of the pickup will not be
changed as the volume is varied.

Phonograph pickups may be either of the low, medium or high impedance type. Both the low and medium 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-

! ance of 5,000 ohms or higher at the same frequency. We recommend the use of a medium impedance pickup.

BT

T

B

VYOLUME COVTROL

TREL

AAORLPTER

j PHONO
BICAUP

FPHONO TEANS.

Fie.1

The pickup is
connected to the primary of this transformer, and the secondary is connected to the grid circuit of the 1st audio tube. The
impedance of the primary of the transformer should be at least 4 times the impedance of the pickup at 400 cycles. The
.002 mfd. condenser, shown connected across the secondary of the transformer, may be used to permanently lower the pitch

For use with any low or medium impedance pickup. a 4 to 1 ratio transformer will prove satisfactory.

IR e et

i 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 phorograph reproduction. i

The R.M.A COLOR CODE

E St S 3

s

“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:

CAM_ . T—violet equals No. 4 in “A}” No. 4 in “_B," and
“g"_:ila)seercl(:]lo(}(;lm' ;q___g]-a; 0000 in “C.” A resistor entirely of [
“("_Band color or dot. 9—white vellow would therefore have a value i
In this system, 0—black of 440,000 ohms, i
i

The numbers in front of the colors
in this table also represent the number
For yellow

A B

of ciphers. example,

i P R T T SR

'World Radio Histol

To illustrate further, suppose a cer-
tain resistor has a base color “A” of
violet; an end color “B” of orauge;
and a band color or dot “C” of red.
From the tables we find that its resis-
tance would be:

“A” = Violet

=Xl

e cola “B" - Orange = y
- é_?;:;“n “C" ~ Red =00, giving a value §
i 3—pink or orange D8, TR0 el
B d—yellow V If the band or dot color C were
1 vy C !_\.l‘acl;. it would have a resistance of
6—blue 3 ohms.




OFFICTAL RADIO SERVICE MANUAL

=S e e

. 2-1219-Ms 1.200 Green ¥ Yellow
Fada Reslstances 1415-Ms 2,000 Green ¥ White
. - . . - 8-M 5 Blue ¥ Whit
All fixed resistances used in Fada sets are identified :41126'-Ms ¢ ;.ggg Wlhuiieid Whlitee
by color. 1462-Ms 6,000 Red & Yellow
o ) 1463-Ms 10.000 Blue % Yellow
Paurrt Resistance ' Du;:‘\ﬂ” 2—’249-55 65 T o3 gled
No. Ohms + 10% Identification Inches ::::;?:M: > :to e Ycll‘:;w
1408-Ms 2-Megs Red A 2-1311-Ms 20 White
2-1209-Ms 2 . it 2-1312-Ms 200 tapsat 10 Y 160 Green
21300 Ms Toe %',g.?t REEEC 2-1379-Ms 1500 Red 8 Red
2-1207-Ms 2000 B)l;:clr<1 B 2-1390-Ms 5000 Bloe & Blue
4
; 1 265-18\/l]sVl 3000 White 147
2-1308-Ms 5000 Orange Ly
1 1341-Ms 20,000 Green i Fada Condensers
;4:371-15\415\& ;g’ggg li’)/l'uel . :/4: These condensers are all labeled with our part num-
: - - . iole .
: 1375-Ms 125,000 Gray l?:,, ber. capacity and voltage.
4 - » Operating
% :g;;_m: ;gg'ggg g:él‘z:’ :é” Our Part No. Capacity D. C. Voltage Type
1467-Ms 2000 None 3/;" 1238-Ms 1.0 Mfd 200-V I
s 2-1330-Ms 3000 White %" 1239-Ms 20 7 200-V I
fi 2-1334-Ms 1200 Dark Green i~ 1240-Ms r.o 400-V I
; Green with 1241-Ms 0.5 200-V [
1 2-1344-Ms 1000 yellow end %" 1242-Ms 0.5 200-V I
Red with 1418-Ms 25 - .25 200 ¥ 400-V 11
j 2-1345-Ms 2500 yellow end 3%” 1419-Ms 5 Mf‘i 400-V I
i Gray with 1490-Ms s 400-V I
| 2346Ms s yellow end 14 1225-Ms 25 7 400V I
i Blue with 2-1307-Ms .07 " 400-V I
2-1347-Ms 10,000 yellow end " 2-1340-Ms .25 200-V I
Brown with 2-1341-Ms .25/.25 400 - 400 I
2-1358-Ms 500 blue end DA 2-1353-Ms ..25-.25 200 - 200 [1
Yellow with 2-1360-Ms .25/25 200 - 200 I
2-1364-Ms 7500 blue end. W On the above, type | has two lugs. Type II has
three leads and a red lead connects to a 400 volt sec-
. . . . tion, a brown lead to a 200 volt section and the black
i Wire wound resistances used in Fada receivers are lead is common
{| identifted by spots of color in accordance with the list- ‘
., ing below. Type Il condensers have four leads. A red lead
H Our connects to 400 volt sections and a brown lead to 200
‘é Part Resistance Identificarion volt sections. Thus a 400-400 condenser has two red
i No. in Ohms
I o " leads and two black leads a 200-200 condenser has
i 1458-Ms 75 Red ¥ White
| 1414-Ms 250 Yellow 8 White two brown leads and two ack leads. The black
i 1459-Ms 500 Blue 8 Green leads are not common in type [1I.
i| 1460-Ms 600 Red ¥ Blue
il 1461-Ms 750 Red ¥ Green
H 1318 Ms 1.000 Yellow
'| WATTAGE OF RADIO RECEIVERS

CEEEmEmTTTETETErEe=

The wattage of a radio receiver is
the amount of electric energy it con-
sumes, In a direct-current “electric”
receiver, it is equal to the total cur-
rent in amperes multiplied by the pres-
sure in volts. In a battery receiver,

a type 171A tube filament is equal to
5 (volts) times 0.26 (ampere), or
1.256 watts., Making similar calcula-
tions for all the tubes (most likely to
be used), we have the following table:

Filament Watts

maining power used by the set, simply
add the wattage consumed by the rec-
tifier (both plate or plates and fila-
ment); for the rectifier supplies all
the plate current for the set, as well
as that lost in the voltage divider,
voltage regulator, etc. The following

et

S

RS

i| it is equal to the sum of the wattages 224 ............... 4.375 . { !

il used from the various batteries, each 226 ...l 1.575 table gives the rectifier ratings:

| one delivering a wattage equal to its 227 i, 4.375 Filament

i| current in amperes multiplied by the 1124 ... ... ..., 1.25 and Plate watts
il pressure in volts. 1TIA ... 1.25 Tube (maximum rating)
i In alternating-current receivers, the 210 ... 9.375 280 ...l L.,

| wattage may be calculated in the same 245 ... 3.75 249 aa0000a600000000000 65

1 manner, there being a slight difference 260 ...l 9.375 Knowing these figures, if the set

on account of the power facto:
However, the wattage of a receiver
may be computed once the number and
types of tubes are known.

The first thing to determine is the
wattage consumed by the various tube
filaments. In a single tube, the wat-
tage equals the voltage multiplied by
the current (neglecting “power fac-
tor,” which is not of sufficient impor-
tance in dealing with low-power appa-
ratus). For example, the wattage of

e ot e e
S B T S R S S ey o e i B T

To find the total watts used by the
tube filaments in the set, add up the
watts used by each filament. Thus, if
the set has three 226’s, one 227, and
one 245, the total wattage will be:
3 times 1.575 or 4.725
plus 4.735
plus 3.756

total: 12.85 watts

This gives a total of 12.85 watts for
the filaments. To determine the re-

above described used a type 280 rec-
tifier, the total wattage used by the
entire set would be the filament wat-
tage (14.21) plus the rectifier wattage
(50) or:

12.85

50.00

62.85 watts

This is the maximum rating. The
receiver would probably consume about

Tt

e o e i ot e e e 4 ..
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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.

R U R i

T

FLEb LR ot Ly it

44 Lt tobitd Lidasat ot 4

PHILCO

PART NO. CAPACITY MF. COLOR
— —L — Resistor Data 3
3082 00025 Yellow 1
— — o Starting with the Model 46 and continuing in all future models, standard R. M. A. colors
3714 00005 White are being used to indicate the value of the various resistors in Philco Receivers. The code is F
S— - - as follows: E
3910 0005 Green 0 — Black 5 — Green O £
I _— S 1 — Brown 6 — Blue I 3
4059 002 Light Blue 2 — Red 7 — Violet — E
- 3 — Orange 8 — Gray r =
4519 00011 Blue und Golden Yellow 4 — Yellow 9 — White > :
i nts the first digit in the resistance. The tip color represents the
4520 0007 White and Golden Yellow secor?:ihgig(i)gy ’f‘(l)ll: rd;?:;:i(s; rtepresent: thegnumber of zeros after the sepcond digi{’ : If the dot O é
o . ) . color is not present consider it to have the same color as the body. For instance, Resistor m
4587* -00006 Light Blue and White No. 3524 in the table below has a brown body—this means that the first digit is one, it has a =
— — — black tip meaning that the second digit is zero, it has an orange dot meaning that there are r" i3
5120 .00041 Yellow and Orange three ciphers after the second digit or a resistance value of 10,000 Ohms. -O iz
o Philco Resistors are made in two sizes—one to carry .5 watt and a larger resistor to carry =
1 watt. Below is a table giving the part number and color code used in present Philco I 3
*Note: Part No. 4587 is held tn closer tolerance limits than Resistors. —
Part No. 3774. Do not substitute either of these Condensers. Use - >
the part listed in the Service Manual. B PART NO POWER (W RESISTANCE —COLOR—
: 5 (Ohms) BODY TIP poT w
- T T T T T 1 3624 1 10,000 | Brown Black | Urange -'
| PATTERN 560 OSCILLATOR-SCHEMATIC DIAGRAM! 3525 1 32,000 | Orange _Red Orange
] TME. I 3526 1 5,000 Green Black Red Ok
! I 1 3542 1 70,000 | Violet Black Orange m 8
y L | 3655 1.6 1,000 Brown glack - (I){ed 5]
p. 3656 1 25,000 Red reen range =3
' § INT'MW_'E_D/A_TE I - 3766 1 13,000 Brown Orange Orange > "%
Loy 4 ' 3767 1 99,000 White White Orange QE
I F,;;]l ! 3768 I 240,000 | _ Red Yellow | Yellow m E.—i
! = | 3769 | 1 490,000 | Yellow White ~ Yellow g-,g
3436-A ] 4237 1 51,000 Green Brown Orange §
: \ 0003 BROADCAST ] 4409 5 1,000,000 Brown Black Green W g
| .1_::.1 PICKUP | 4410 5 240,000 Red Yellow Yellow > &
] \ . I 4411 15 99,000 White White Orange _‘
4 ' 1412 5 10,000 Brown Black Orange
' o f JANT. I 414 | 1 1,000,000 | Brown __| Black Green - H
[ 4587 i 4515 1 2,000 Red Black Red ] .
| 3 % GND. o | 4516 5 25,000 | _Red Green |  Orange _
\ 7 ,}—4- - _ I 4517 5| 490,000 Yellow White Yellow ()
| 7 ! n TTENUATOR I 4518 b 51,000 Green Brown Orange o
TUNING == \“seLD. 4590 1 1,000 Brown Black Red .
| ) CONTROL = doimm sy : 5028 | 1| 190,000 Brown White Yellow i
! BATTERY = T | F
[ SHIELD. ]Tj + [ f
! I"A"BATT. 4.5V. | '
| ] I |
' 'OSCILLATOR SHIELD RSALILES B '
L AT T J"_‘_—_—:: ________ J
CIRCUIT DESIGNED FOR EITHER 175 OR 260 K, C PHILCO.
3
L T N QL R S IR R o BTV PR 11 LOPELT IS PETIN L 1 TEIUHEFII THORTHTLLOREITL LM H i I T Rt s e et i igee B
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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.

-{,—f-=N- multiplying factor.
Ry=resistance 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 milliamperes.
V = desired maximum reading, in volts.
Rm=resistance of multiplier required, in ohms.

Then Rmzl 000 x V

I

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

Rm =resistance of meter, in ohms.

Im=original maximum reading, in milliamperes.
I =desired new maximum reading, in
milliamperes.

I . .

=N .
Txn multiplying factor
Rg=resistance of shunt required, in ohms.
Rm

Then S | S
N—1

Rg=

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.

nxxm'"!'ﬂ=='v'nmrm::umuummnmlumuu-:mmunumnnlmnmmnmnmmxmmmmmmmmnnnlnnmnnuulnnmlmnnnmmwnmmmmmn|mnmmmmllmmgmmnmummz'.:wmnmmmmmmzzsz

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

Then Rs-Rk+Rm = 10 Fm
F— N—1

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

(5§71 1T Toramen
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Radio Service Data Sheet

ALL AMERICAN-MOHAWK “MODEL D” LYRIC RECEIVERS

This radio set, manufactured by All-America
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.  Resistors: R1, 10,000 ohms; R2,
7,500 ohms; R3, 200 ohms; KR4, R3, 30,000
ohms; Ré6, 300,000 ohms; R7, 70,080 ohms;

R8, 1.0 megohm; R9, 900 ohms; R10, 50) vhms;
R11, 1,000 ohms; R12, 2,000 ohms; R13, 2,000
ohms, The ganged tuning condensers ars of
.00034-mf. capacity; the others measure: CI1,
C2, 35 mmf.; C3, C4, .05-mf.; C5, Cl4, 0.5-mf.;
Cé6, .00025 mf.; C7, .0001-mf.; C8, .02-mf.;
C10, C11, 1.0 mf., C13, 1.5 mf.; C12, .073-mf,
and C9, 0.5-mf.

The following hgures 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 preng. The
volume controt R1-R2 must be on full-volume
position; and the line potential should not
exceed 115 voits.

Cathode voltages; V1, V2, 1.6; V3, 5.0; V4,
10.0: plate voltages; V1, V2, 140; V3, 50; V4,
130; VS, V6, 300; screen-grid voltages; V1,
\'2; 90; V3, 35; control-grid voltages; V5, V6,
50. Filament voltages are: V1, V2, V3, V4,
V5, V6, 2.45.

The color code of the resistors in this set is
given: RSB, black with red end; Re, orange with
green end; R7, orange; R4, R5, white; R3, red
with Dlack ends.

In this rectiver a 24-henry choke coil is used
as Ch. 1; it is tuned by C12, la the 253-eycle
set, the inductance has a value of 50 henries,
and the tuning condenser C12 required (to torm
a 120-cycle rejector) has a value of 0.2-mf,
This circuit arrangement for reducing hum to
a minimum should be carefully noted.

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

tained in their mectal cases, have a Dblack lead,
indicating ground; green lead, 1.0 mf.; solder-
ing lug next to gieen lead, .073 mf.; lug next
to red lead, 1.0 mi.; red lead, 1.5 mf.

The tone contra switch Sw.l is located at

the rear of the chassis, next to the auntenna
and grouad linding posts.
The tandem volume control RI, R2, is of

the tapered-resistance type, with a hep-off re.
sistance value of 0.15-ohm; and replacements
should be of the same design. This low re-
sistance value is necessary to oltain complete
control of the volume of the receiver.

The cable tension spring on the tuning con-

length bLe less, it may be corrected by shorten-
ing the calble. This 5 most convenientiy Jdone
by unhooking the spring, tying a knot in the
cable, and then again connecting the spring.

Tip jacks J1 are for a phonograph pick-up,
which must le connected manually by removing
the jumper and insert ng the tips. The volume
control is turred off.

The R.I°. transformsers are of special design,
and each has a two-srction primary. One sec-
tion is resonated by neans of a condenser (C1
or C2) to a waveler gth above the Droadcast
band; the other is effective at the shorter wave-
lengths. When the thorter wave stations are
being tuned in, condem<ers 1 and C2 act as
by-passes; at the longer wavelength both coil
sections ate effective The purpose of this
“staggered”’ design is to obtain more even am-
plification throughout -he tuning band.

The screen-grid de.ector V'3 is wired for
plate-rectification, anc is resistance-capacity-
coupled to the first stige of A.F,

Connected ta the revruducer is a 4-conductor
cable terminating in a plug which is to bLe
inserted in a socket (on the chassis) marked
“speaker;'" it is A in the diagram. The two
primary plate leads from T2 are brown and
yellow, the two speaker held leads are red and
white; the red one beng connected also to the
center tap of T2.

Power transformer PT has a 5-volt winding

S2, wtwo 2lu-volt wirdings S3, S4, and the
usual high-voltage secemdary S1.
Filter tuning condenser C12 is within the

filter condenser can.

As a matter of reccrd it may be of interest,
to some of our readers, to hist the equipment
suggested by the makers as necessary for out-
side service, namely; # high resistunce voltmeter
teading 0-50 230; a battery and bhigh-resisgtance
meter for continuity testing; a kit of radio
service tools: a set of tested tubed for purposes
of comparison or replicement with those in the
receiver.  \Where shop service is nccessary the
following items are recommended: an audio-
modulated oscillator for balancing; an output
meter (therma-galvancmeter, preferably. The
design and use of suzh units his been given
in past issues of Ravi10-CrarTt); and a tested
dynamic reproaucer for this model chassis,

In this recenver mocel, the procedure in hal
ancing is as follows: connect the output test
meter in series with voice cnil of reproducer,
tune set to aj-proximiately 1,500 ke, and tune
oscillator to set; of :zourse, placing osctllator
sufficiently nea:r set to he heard.

serve zlso to control the deflection, Also, dur-
ing the first part of halancing the set this re-
sistor may be set to short the meter, and the
tests conducted by ear. Greater precision is
obtained later by cutting in about one-half the
resistance of this shunt,

Now, adjust the trimmers for maximum de-
flection of the meter, starting from the antemma
circuit,

Further balancing should take place at about
1,100, 750, and 570 kc. lowever, the adjust-
ment is to be made by bending the slotted sec-
tions of the rotor plate, slightly, instead of
adjusting the trimmer condensers. (l7or this
adjustment a fiber strip will be handy.) To do
a real job, the set should be checked again at
1500 ke.

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

Abnormal hum wusually can Dbe traced to
troubles which have Wbeen described in  past
issues of Rapio-Crarr; hut, for the sake of
completeness these possible causes are given
here: filament or heater wires grounded to
chassis; socket prongs grounded to chassis by

solder; defective by-pass or flter condensers;
grounded laasing resistors; unbalanced or de-
fective type 43 tube; defective '80, perhaps
with only one plate functioning; open C12;

reversed field coil leads; defective detector tube,
In the latter instance, a convenient check is
to interchange the detector aml one of the R.F.
tules.  If this clears the trouble, it is not
necessarily an indication that the tube need be
replaced by a new one, if it functions satisfac-
torily in the R.)°, position.

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

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

If it becomes necessary to replace resistors
R1. R2, or condensers Cl, C2, L7, or (12,
exceptional care should he taken to obtain the
correct types and values in the replacement
units.  In particular, condenser C12 must be
exactly right to resonate the circuit Chi-C12

trol’s fabric cable should he stretched to an To protect output meter against hurn-out, at the sccond harmonic (120 cycles) ripple of
overall length of 134 in., or more. Should this shunt it with a 6-obm rheostat, which will the 00-cycle A.C. line-frequency.
V? ANT, '—"_‘— e e | ) T Sw-1 B s FIELD COIL (Hl)
R I B T ‘24 62 3 | ) 66 < | P2t o us ~ X3l er
/ / T At i i cre 4
I i]’ R8 FUSE]
UED 13 N
PRER2 ]
Vi v2 =3\ 3ffve
A3 "v7
GANGE, " : 123 0
s ,ll F B4
' I..? \ /{I‘bf# /
R | PHONO cs RS R1 ‘80
-~ 3 c4 , $|% 51
) [) §27
—H 'lﬂ 3
R2 L | | [ s3
N \
: Sw.2~
= GND. cHASSIS # /
— 3 " 3
R3 L J L STATIC
\ 54 SHIELD,

Diagram of conncctions of the All American-Mohawk “Model D' Lyric screem-arid receiver; a jumper closes the circuit at J1 when a phono-

graph pick-up is not in wuse.

'World Radio Histo

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

Model 58 Receiver

L1—=lst RF Cunb

1.2—1st RF Cail

1.3—2nd RF Cul tuntuned)
L4—3sd RF Cail

1.5—3rd RF Cunl

1.6— Detector Cul

L7 -Detector Plat- Choke
1.8— Filter Choke

“I') —Maio sower Transformer
T2—Audio Input Transformer
I'3—Audio Output I'ransformes

==t RF Tuning Cundenser

213t RF Tuning Condenser

C3--31d RF Tuning Condenser

C4—31d RF Tunisg Condenser

€5 Detector Tuning Condenser

("6~ Antenna Tumming Condenser

7= 15t RF Alignment Condenser

'8 - 3rd RF Aligrment Condenses

(*9=3rd RF Aligrment Condenser
C 10— Detector Alignment Condenser
Cli—1st RF Couplng Cundenser .04 mid
C12—Cathide By gss UCindenses S mid.
C13—Plate By pasc Uondenser .5 mid
C 14—Filter Condenser 2mifd (25 cycle oniv)
C15—31d RF Cuupling Condenser .04 mid.
C16 —Cathode By pass Condenser .5 mid,
C17-=Screen By pas Condenser 5 mid.
C18—Detecter Cathode By-paw Condenses | mid.

C15—Detector Screen By -pass Condenser .5 mid.

L 26—"Fone Control Londenser .006 mfl.

L' 21—Detector Cundenser .04 mfd.
C22—Detector Plate By-pass Condenser .0001 mta.
C 23—Detector Plate By-pass Condenser .000} mid.
C 24—Audio Coupling Condemer .006 mfd.

U 2%—Power Pack Filter Condenser 2 mid.
C2—Power Pack Filter Condemer 2 mid.
C2/—Bufler Condenser | mid.

U 2Zi—Audio B+ pas Condenser 4 mid

R 1—Antenns Resstor 500 chms
R '—1)ecoupling Resistor 1,000 ohma
R 4—Screen Resistor 20,000 ohms
R+—Volume « ‘ontrol 3,000 olms
R +—Screen Resistor 250 ohms
Rr——Unatuned Transtcrmer Resistor . | megohm
R7—13rd RF de-coupliog Resistor 1,000 ohms
R#-—3:d RF Cathode Resistor 1,000 obm,
R%—Detector (Grid Resistor 1,000 chems.
R t—Detector Cathode Resistor 50,000 ohms
R 11—Detector Screen Reustor | megohm
R12—Detector Plate Resistor .25 megohm
R 135—15t Audiws Girid Resistor 2 megohme
R1+—Center Tap Resistor (chassis)
R 15-—Center Tap Revistor (power pack )
R 1&—Screen Supply Rewstor 2,050 ohas
R 17—Audiwo Cathode Resictor 1,950 oheme
R 18—Disider Rewistor 180 ohms
R I%—~Audic Bas Resstor 950 ohme
R 22—Tone Coatrol .5 megohm

Model

Li—1st RF Cuil
L2—ist RF Cuil
L.3—2nd RF Coil (untuned)
E.4-—3rd RF Coil
.5—3rd RF Coil
16— Detector Coil
L7—Detector Plate Choke
L¥—Powet Pack Filter Choke
L9—Speaker Field Coil

1. 10—=Srgakes Voice Coil

I'l—Main Power Transformer
T2—Audw Input Transformer
I'3—Audio Output Transformer

U I—Antenna V'rimmer Cimdenser

C2—1st RF Tuning Cundenser

C3—Ist RF Tuning Condenser

C4—1st RF Aligoment Condenser

C5—3rd RF Tuning Condenser

C6—3rd RF Alignment Condenses

U 7—3rd RF T'umng Condenser

Cd—3rd RF Alignment Condenses

LU9—Detectin Tuniag Condeaser
L 10— Detectinr Alignment Condenser
Clil—1st RF Cousling Condenses .04 mfd.
€ 12—2nd RF GGnd Return Condenser S mid.
C 1313t and 2nd RF Sureen Condenser .25 mid
Cl4—Iszand 2nd RF Plate Condenser .25 mid.
“15—13rd RF Coupling Condenser .04 mfd.
C16-—31d RF Cathode Condenser .5 mid,
C17—31d RF Screen Condenser .5 mid.
C18—31d RF Pla:e Condenser .5 mid.
C 19—Detector Grid Return Condenser .04 mfd
C20—Detector Cathode Condenser 1. mfd.
C21--Detector Screen Condenser .5 mid.

C22~-Detevtor Plate By-pass Condenser”.0001 mid.
C23—Detector Plate By-pass Condenser .0001 mfd.

'World Radio Histol

60 Receiver

N ST

C 24— Audio Coupling Ciindenser 006 mtd.
C25—AVC Plate Bv-pass Condenser 006 mfd
L 26— Bufier Cnndenser .1 mid

U 27—Power Pk Filter Condenver 2. mid

€ 28— Power Pack Filter Condenser 2. mid

L' 29—Power Pack Filter Condenser 4. mid.

C 30— Powes Pack Filter Condenser 2 mfd.
C31-=Filter Choke Tuning Conden-er .075 mid
L' 32—Tone Coatrol Condenser 000 mid
('33—Bs-pass Condenser 2 mtd

R 1-—Antenna Resistance 50 ohms
R 2— It RF decaupling Resistor 1000 ohms.
R3—Untuned Cod Reastny $0,000 ohms
R4—Ist and 2nd RF Grid Reistos .5 meg.
R5—1st and 2nd RF Screen Resistur 20,000 ohms
R6—3rd RF de-cuupling Revistes 1.000 ohms
R 7—3rd RF Bias Resistor 1.000 ohins
R8—Detector Grid Reustor 1,000 ohms
R9—Detectar Bias Resistor 50,000 ohm-
R 10—Detectur Plate Revistor 5 meg.
R H1—Volume Control .5 meg.
R12—1st and 20d RF Center Tap Resictor
R13—Center Tap Revistor
R 14—1st and 2nd RF Screen Resistor 20 000 ohm-
R 15—Resistor 10 000 uhams
R16—AVC Reustor .5 megohm~
R 17—Resistor 900 ohms
R 18—3rd RF Screen Resistor 5,000 vhms
R19—AVC and Detector Screen Resistor 25,000 ohans
R 20—Resistor 5,000 ohms
R21—1st AF Bias Resistor 2,000 ohors
R22—AVC Bias Resistor 2,000 ohms
R 23—Voltage Divider Resistor 1,300 ohms,
R24—Voltage Divider Resistor 2,380 ohms
R25—Voltage der Resistor 160 ohms
R26—20d Audio Bias Resistor 950 ohme
R27-~Tone Selector Resistor .5 megohm
R 28—2nd Audio Center Tap Resistor
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Radio Service Data Sheet

BOSCH MODEL 60 VOLUME-CONTROL RECEIVER

This receiver, the *“Model 50 chassis with
automatic volume control, is manofactured by

the .\merican Bosch Magneto Carp., Spring-
field, Mass.; the following parts valnes are
used:

Condensers Cl1, C2, (3,
usual tuning capacities; C6,
mer; C7, Cl11, Cl4, .04-mf.; C8, C10, .25-mf.;
9, C12, (13, Ci17, 0.5-mf.; C15, C20,
26, .006-mf.; Cl6, 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 Ré6, R8, R9,
1,000 ohms; R3, R11, R12, R13, R26, V;-meg.;
RS, 20,000 ohms; R7, 10,000 ohms; R10, R28,
50,000 ohms; K16, 900 ohms; R17, R19, 5,000
ohms; R18, 25,000 ohms; R20, R2}, 2,000
ohms; R22, 1,300 ohms; R23, 2,380 ohms; R24,
160 ohms; R25, 950 ohms.

C4, C5 are the
an antenna trim-

The *Model 60" and the ‘‘Model 28" 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 sequired
for the *“58,” the *‘60’" requires a type ‘24 tube
for the volume control, V8.  An® actomatic
“radio-phono.” switch is operated by simply
turning the tuning dial to zero. The “Model
61" corresponds to the *60,” but is designed
for use on 25-cycle, 100 to 130 volt A.C. supply.
The chassis is the same, and the power pack
differs only in the power transformer and filter
condensers. Letters D and E refer only to
the style of cabinet.

Lack of sensitivity may be due to incorrect
connection of the three leads to the ‘local-dis-
tance’’ switch. 1t 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 23 volts; V9, 5.0 volts.
Plate potentials; V1, 170 volts: V2, 18¢ volts;
V'3, 185 wvolts; V4, 60 volts; V5, 150 volts;
V6, V7, 250 valts; \'8, 30 volts. Screen-grid

potentials; V1, 70 volts; V2, 80 volts; V3,
85 volts; V4, 10 volts; V8, 20 volts. Control-
grid potentials; V1, V2, 2.0 volts; V3, 15

volts; V4, 1.0 volt; VS, 0.1-velt; \'6, V7, 50
volts; \'8, 0.2-volt. Plate cuirents; V1, V2,

3 ma.; V3, 2 ma.; V4, 0.1-ma.; V5, 6 ma,;
V6, \V'7, 30 ma.; V8, € 2:ma,

The condenser drive-belt consists of a heavy
stranded phosphor-aronze cable having a small
loop at each end. Correct tension is maintained
by means ol 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 beit is as follows: turn the con-
densers to the position of minimum capacity.
Place the loop at one end of the drive-cable
over the pin at the top right hand side of the
large drive drum. Lead the belt along the
groove and downward to the small grooved drum,
Turn the condenser gear to the *“100” position
(condenser fully engaged). Start the belt at
the center groove of the small drum and wind
on 6% turns in a clockwise direction (to the
right), toward the front of the receiver. Bring
the belt up and over the idler pulley. Follow
down the groove of the large drum and hook the
loop over the drum’s tension spring. The spring
can most easily be pulled into the correct
position by looping a length of wire or strong
cord around the spring hook.

The field coil of the dynamic reproducer has
a resistance of 2,000 ohms; and the voice
coil, one of 10 ohms. A copper shield ring over
the core prevents feed back between voice and
field coils and the “B” supply. The only
adjustment consists in centering the moving
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 hlack 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 fellows: When the signal being
received increases in volume (as in tuning in
a more powerful station) it results in a higher
signal voltage on the detector tube. This higher
voltage is applied to the grid of the auto-
matic volume-control tube, by direct connec-
tion through one lead. A higher voltage on the
grid of the automatic volume-control tube results

in the tube drawing greater plate current
through R3, which controls the grid bias on
the first and second R.F. tubes. The increased
plate current through R3 causes a greater in-
crease in the voltage drop across this resistor.
This change increases grid bias on the first and
second R.F. tubes and thereby cuts down the
signal. The tuning meter M is in the plate
circuit of these two tubes; it also indicates,
therefore, the action of the automatic volume
control, swinging further to the right( low
plate current) as the signal level rises on a
powerful station. It will be noted that the
filament, cathode, and grid circuits on the
first two R.F. stages are separate from those of
the rest of the receiver, and are at approxi-
mately the same voltage (above ground) as the
plate of the automatic volume control tube.

It is necessary, for the proper functioning of
the receiver, that there shall be no points in the
coils or wiring where leakage to ground may
occur. It is also important, for proper oper-
ation, that the automatic volume-control tube
should bave 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’’; hut 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, \'8, and note the
action of the needle. The axtomatic 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, hlack-brown; 1,000
ohms, white-red; 2,000 ohms, brown-yellow;
5,000 ohms, black-yellow; 10,000 ohms, Dblue-
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 megobhm, 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 condénser
C6 will maintain the antenna in tune over the
entire broadcast band. This condeuser 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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Schematic Wiring Disgram of Model § Receiver

C 1—Antenna Trimmer Condenser
C 2—Tuning Condenser
C 3—Tuning Condenser
C 4—Tuning Condenser
C 5—Alignment Condenser
C 6—Alignment Condenser
C 7—Coupling Capacity S 1—Switch
C 8—Coupling Capacity L 1—Antenna Coil
i C9—Audio Coupling Condenser .006 R 1—Volume Control 10,000 ohms :: %:g;i::)adr;'w %of RF Coil
53 C 10—Det. plate By-pass .0001 mfd. R 2—RF Cathode Resistor 300 ohms " :I—Primanv ’ : ‘
8 C 11—RF Cathode By-pass .05 mfd. R 3—Det. Cathode Resistor 50,000 ohms L5—Secondziry fOf RF Coil

C 17—Audio Grid By-pass .01 mfd. R 8—Mid Tap Resistor

C 18—Audio Plate By-pass .01 mfd. R 9—Divider Resistor 50,000 ohms
C 19—Filter Condenser 4. mfd. R 10—Screen Resistor 50,000 ohms
C 20—Field Condenser .08 mfd. R 11—Screen Resistor 10,000 ohms
C 21—Filter Condenser 4. mfd. R 12—Audio Bias Resistor 400 ohms
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g&, 12—RF Plate By-pass .05 mfd. R 4—Det. Screen Resistor 2 megohms L 6—Speaker Moving Coil
£ C 13—RF Screen By-pass .25 mfd. R 5—Det. Plate Resistor 1 megohm L. 7—Speaker Field Coil
—C I14—RF Plate By-pass .05 mfd. R 6—Audio Grid Resistor 15 megohm
C 15—Det. Cathode By-pass 1.00 mfd. R 7—Audio Grid Resistor 100,000 ohms | !—Audio Output Transformer
C 16—Det. Screen By-pass .25 mfd. I'2—Power T'ransformer
SOCKET VOLTAGES
g Stagg Tube Fil. Plate Screen Cathode Grid Plate MA
& Ist RF 224 23 250 90 25 25 4.5
2nd RF 224 23 250 90 235 25 4.5
: Det. 224 23 *150 20 3.0 15 5
Audio 247 2.3 250 250 | ... *16 | 32
- Rect. 280 4.8 I Plate current of each plate— 2() ‘
2 ‘The readings were made with the volume control in When the volume control is reduced the '
% the full “on™ position. ]
E RF plate voltage remains constant &
*These \ultagee are the correct values. The average . | .
test kit will give much lower rc1dmgs, (as low as 1/10 RF screen voltage increases
of these values) due to the low resistance of the meters RF cathode voltage increases
compared to the hlgh resistance included in the detector RF grid voltage increases
plate and screen civeuits 'md thc 1ud10 ;znd circuit, " o
e BATEAn A R T O 111 T L1 T hTt 1T H O e o NS L PR 4 944 P! Pt Py o Pt b i
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The Bosch Model 60 receiver incorporates an
automatic 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

out of circuit and eliminating the need to de-
tune the R.F, nartion af the receiver.

The components of the ‘‘Model 60 receiver
have the following constants: Condensers Cl,
C2, C3, C4 and C5 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,

PELRR ML -8 LUt 1 L) L LML I FLLL I LM A L P A PP

NI RS

ochms; R22, 1,300 ohms; R23, 2,380 ohms; R24,
160 ohms; R25, 950 ohms.

The resistor color code used in this receiver

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., Dblack;
2 megs., black-white,

Average operating voltages for the *“60” are

30 ma.; V8, 0.2-ma.®. Screen-grid poteiitials:
\1, 70 volts; V2, 80 volts; V3, 85 volts; V4,
10 volts*; V8, 20 volts*. Control-grid poten-
tials: V1, V2, 2 woles; V3, 1.5 volts; V4, 1.
volt*; V'3, 0.1-volt*; V6, V7, 50 volts; V'8,
0.2-valt*,

These readings are made with the volume
control full on. These figures followed by aster-
isks are measured through resistors of high

The trimmer condensers may be adjusted for
maximum motion (to the right) of the tuning
meter M.

DET.

jageenene

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 \'4; and thus to
the control-grid of screen-grid automatic vol-
ume control tube V8. This increase in the
control-grid potential of V8 results in increased

creases; and this increased hias is effective on

in cathode current is indicated on the meter
M in the portion of the cathode circnit 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

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

R-EC. g0 JOLUME CONTROL

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 idier pulley. Fol-
low down the groove of the large drum and

the dial; by loosening the small gear on the

condenser by a pick-up of approximately 1,000 5 150 wvolts; V6, V7, 250 volts; V8, 30
ohms, .\t the same time, a ground spring olts*. Plate curre,ms: V1, V2, 3 ma.: V3, the control-grid of V1, and \'2, causing a re- knob shaft; turning the shaft to the left as far
makes contact with condenser C4; shorting it 2 ma; V4, 0.1-ma.*; VS,, 6 r;m.; \'6: 7, duction in volume. This increase or decrease as it will go; setting the dial against the stop

at the “100” position; and re-tightening the
sm1ll 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 S$hield, be-

3 N 2 g . C g S g ] # q

| SIS i i L BT S S S B e R
= €19, .0001-mf.: C21, C22, 2 mi.; C23, C24 particular type of testing instrumen used- tion of the wiring or the associated apparatus. vents hum induction between this coil and the
3 e el we R shul;t), 4' LB The trimmer condensers are Ioca(eq on the oA suitable tube to use as \'8 may be selected voice coil. The field g:on} has a resistance of
1 €25, 075-mb.: C27. 0.1-mf condenser gang. _The antenna couphng cot:- in the following manner; Note the meter in- 2,000 ohms; and the voice coil of 10 ohms,
3 . ! o : denser C1.\ is adjusted from the side of the Jdication with the set turned on, but detuned, approximately. Four strips of .01-in. paper
: Resistor RI, 500 ohms; R2, R4, R8, R9, chassis, when the set is installed, in the follow- and tube V'8 out of the socket. The reading may be used as gap gauges. The brown and
X 1,000 ohms; R3, RI1, RI12, R13 (volume con- ing manner: tuue in a somewhat weak station shkould be between 3% and § divisions. Now red leads connect to the terminals marked
& trol), R26 (tone control), 0.5-meg.; RS, R6, at some point between 40 and 60 on the dial; insert V8; the needle should then remain sta- “field coil’’; and the black lead to the ter-
3 ?0.000 ohms; R7, 10,000 ohms; R10, R28, reduce the volume until the station can be barely tionary if the tube is suitable. minal marked “\.”

1 50.000 ohms; R14, R15, R27, center-tapped le heard; and then turn the adjustment knoh The phosphor-bronze drive-cable may be re The ‘“Model 61" receiver has a chassis de-
&3 resistors;  R16, 900 ohms; Ri7, R19, 5,000 of Cl.\ until the signal is received with maxi- placed in the following manner: turn the tun- signed for 25-cycle operation; the only difference
? ohms; R18, 25,000 ohms; R20, R21, 2,000 mum volume. ing condenser gang to the zero position (plates being in the power transformer and the increased

filter capacity.
.\ letter following the numerals indicates the
cabinet style.

TONE CONTROL MUTE

(Tonuo) swmnjoA snewoIny) 19 ANV 09 STHAOW HOSO4d

phonograph pickup. The pickup circuit is con- a5 follows. Filament potentials: V1, V2, V6, plate current, which must pass through resistor hook the second loop over the drum. tension 3
trolled hy an antomatic switch, SW2, whick, V7, 24 volts; V3, V4, V5, V8, 2.3 volts; Rl]. The voltage drop across this resistor, 3pring; which is couvs.:memly pulled into po- E
in the tuning dial's O™ position is designed \'g 5 volts. Plate potentials: \'1, 170 volts; which also is in the cathode circuit of t.he sition by catching a wire or cord in the hook ]
to replace a 1.000-ohm resistor and its bypass \'2 180 volts; \'3, 185 volts; V4, 60 volts*; R.F. amplifier tubes V1 and V2, therefore in- of the spring. The final operation is to reset 3
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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 Control 3,000 ohms

R 5—Resistor 150 ohms

R 6—Untuned Transformer Resistor .1 meg,
R 7-—De-coupling Resistor 1,000 ohms

R 8—3rd RF Cathode Resistor 600 ohms

R 9—Resistor 1,000 ohms

R10—Detector Cathode Resistor 50,000 chms
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 ohms
R16—Filament Resistor 18 ohms
R17—Filament Resistor 18 ochms

R18—T one Selector Resistor .5 meg.
R19—Voltage Divider Resistor 1,400 ohms
R20—Voltage Divider Resistor 2,600 ohms
R21—Voltage Divider Resistor 250 ohms

1—tst RF Tuning Condenser
2—1st RF Tuning Condenser
3—3rd RF Tuning Condenser
4—3rd RF Tuning Condenser
S—Detector Tuning Condenser
6—Antenna Trimming Condenser
7—1st RF Alignment Condenser
8—3rd RF Alignment Condenser
9—3rd RF Alignment Condenser
Ct10—Detector Alignment Condenser
C11—1st RF Coupling Condenser .04 mfd.

ON00O0O0O00 000

HiHBRTHH

Model 62 Receiver

C12—Cathode By-pasa Condenser .5 mfd.
C13—Plate By-pass Condenser .§ mfd.
C14—Screen By-Pass Condenser .5 mfd.

C15—3rd RF Coupling Condenser .04 mfd.
C16—3rd RF Cathode Condenser .5 mfd.
Ct7—Detector Condenser .04 mfd.

Ct8—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.
C22—Audio Coupling Condenser .006 mfd.
C23—Ground Condenser .006 mfd.

C24—Filter Condenser 4 mfd.

C25—Filter Condenser 4 mfd.

C26—Tone Seiector Condenser ,006 mfd.

$ 1—Local-Long 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 Caoil

L 2—1st RF Cail

L 3—Untuned Transformer
L 4—3rd RF Coil

L 5—3rd RF Coil

L 6—Detector Coil

L 7—Detector Plate Choke
L 8—Filter Choke

L 9—Filter Choke
L10—~Filter Choke

U T

R A R I3 AR A Lt L

M LM MM BN H L

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 ochms
6—Detector Resistor 1,000 ohms

7—Detector Cathode Resistor 50,000 ochms

8—Detector Plate Resistor .5 meg.

™™ RR™ AR

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 chms
R13—AVC Screen Resistor 20,000 ohms
R14—Voltage Divider Resistor 150 ohms
R15—Voltage Divider Resistor 900 ohms
R16—Voltage Divider Resistor 5,000 ohms
R17—Voltage Divider Resistor 20,000 ohms
R18—Filament Resistor 18 ohmas
Ri19—Fitament Resistor 18 chms
R20—Filament Resistor 18 ohms
R21—Tone Control Resistor .5 meg.
R22—Voltage Divider Resistor 1,400 ohms
R23—Voltage Nivider Resistor 2,600 ohms
R24—Voltage Divider Resistor 250 ohms

C 1—1st RF Tuning Condenser

¢ 2—1st RF Tuning Condenser

C 3—3rd RF Tuning Condenser

C 4—3rd RF Tuning Condenser

C 5—Detector Tuning Condenser
C 6—Antenna Trimmer Condenser
C 7—1st RF Alignment Condenser
C 8—3rd RF Alignment Condenser

H (IR T bR

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.
C20—Detector Plate Condenser .0001 mfd.
C21—Detector Plate Condenser .0001 mfd.
22—Audio Coupling Condenser .006 mfd.
23—Plate By Pass Condenser .25 mfd.
(‘24—Screen By Pass Condenser .25 mfd.
C25—Plate By Pass Condenser .5 mfd.

C26—AVC Plate By Pasy Condenser .006 mfd.

C27—AVC Screen Condenser .5 mfd.
C28—Filter Condenser ¢+ mfd.
C29—Filter Cundenser 4 mfd.
'30—Tone Control Condenser 006 mfd.

T 1—Input Transformer

I' 2—Output Transformer

B 1—AVC Plate Battery 22Y; volts
B 2—2nd Audio “C™ Battery 225 volts

S 1—Local Distance Switch
§ 2—Phono Switch
§ 3—Main Switch
$ 4—Mute Switch
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31 S Meter Readings With Test Plug in Socket of Set
LINE 115 VOLTS—VOLUME CONTROL FULL ON

() A7 Tube Nroin i o - -h -1 1 1 __

_utdor tested 1 2 3] i ) 4 | 7

- — =S — 1 = LY

o N
HEATEAS [:: Type of tube J__"Zl .‘I " 27 7& - ‘45 ‘80 ' B
3 ¢ Toxition ) §
ot tubc _ | IstR.F.|2nd R !'_._Srd .F. | DET P. l‘ ACF P P-ACF RECT. P 3
D, Filament or ' { _1, 1

Sw. hl'a(l'r volL. 2.4\ 2.4\ l FE R T4\ 24\ | 49V 4
3 1. Iate voltage | 164 164 161 | s 250 250 | 276 m '

< I, Contiol grid ' ' | - B '-4 >
o _ voltage 3 175 i8 | 1R B
. Scieen | i N 1 O 4

80 voltage {75 I | h 0 ‘

B cathide G0 | —

hester | 3 l 15 o
'late current ' ‘ 28 I | _1e 2K, 25 | H8. 1
I T - T A
J. Tube Test B G 1z | 32 12 . ( ) |
K Plite cur- ’ N T - :

N _rent chunge 2 4.0 4.0 { O

%) (13 ‘45 Fir :
-_— KEY TO PARTS LIST

1. 10,000 ohm volume control.

2. Dynamic rpeaker assemldy with phig amd 1 conductor cable: 2500 ohm
) ) Jd: voiee BT Tc T op A e lior e lis caise
2. Antenna input RF transformer. field: wee transformer in speaker chassis,

S Rt g R MR

3 300 ohm RRF C bius resistor 13, 1uo watt power transformer.

| X
’111:13"‘1
l
I
|
- I
|
|
©

P i i
4. 4 gang variable condenser. 370 mmf, with trimmer. 14, 2.5 volt pilot light.

. Y (0 . 15. 50 ohim. & heury filter ¢ {e
5. Intermediate stage radio freguency traustormer v 150 ohm. 3 henry tilter choke.

3-8.0 mfd filter nser
G. 3-.1 RI by-pass condenser block, UG 640 ) SR GOmXICTEns:

7. 15,000 ohm detector hins resistor, 17, Voltage divider rexistor 2300-2100-850 ohm.

.5 mtd detector by-pass condenser.
2-.001 detector plate by-pass condensers, Note:  Models incorporating “"Tone Control” have a third kuob in conter
Detector plate RF choke. below esculcheon plate, which rotates a one megohm variable resistor (part
No. 18). in a series with a .001 mtd condenser (part No. 19) connected grid
11. Push-pull input aundio transtormer. 1o t:rld lll the push-pult stage.
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1

10,000 ohm volume control.

Antenna—Pre-selector inductince assembly.

250 ohm R. F.—1st I F. ¢ Bias resistor

4 pang variable condenser, 330 mmi.. with trimmers,
Detector—oscillator inductance assemh y

.1 mfd. 150 volt by-pass condenser.
.5 mfd. 150 volt hy-pass condenser,

.5 mfd. 250 volt Plate Supply bhy-pass
R. F. choke coil.

Detector choke coil.

Local-distance switch,

5 M,M.F. R.F. Coupling condenser.

ondens

KEY TOPARTS LIST

745 MMF fixed shortening condenser
60 MME trimming condenser,

715 MMF grid condenser.

6o ohm resistor.

40,000 ohm grid leak.

2000 ohm detector-oscillator bias resistor
First 1. F. trausformer.

2nd and 3rd I. F. transformer.

2000 ohm b as resistor,

15.000 ohm bhias resistor.

002 by-pass condenser,

Push-pull irput transformer.

B e
e T T T Wt U DU S0 U0 g S S

IS T

METER READINGS WITH TEST PLUG IN SOCKET OF
SET LINE 115 VOLTS—VOLUME CONTROL FULL ON

A Tubern

ordet tested 1 3 3 4 3
B, Type of tnbn R0 o ‘24 2 24
& Poxition Ist
of tul.e n.K NN( DET. () 18
0. Filament or o
heater voit 20 D g 24 30 24
1 T -
ion N 180 160 160
I
o . 39 LU 29 10
Screen grid
voltage R0 X0 Nu X0
T, Cathodc to |
henter 25 | 2o % 0 25 10
1 Plate eurrent | 40 L] £ 30 20
*Non-Oscillating.
25. 1 Megohm tone control. 3
26. .004 MFD condenser. Gl
27, 2500 ohm dynamic field and speakef

assembly with input transformer. a2
2% 150 ohm, 3 Henry choke. 33
29, Triple 8 mfd. Mershon Condenser.
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SUPERHETERODYNE l

RecEIVER
AupioLn Repio

CRricAGo EI
Dw6G # 92430 i
T
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‘00 01dVy violdnv

E
Bl
i
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i
b

Power Transformer.

Voltage divider resistor.
2450—3150—850 ohms.

2.5 volt di4l light bulb.

100,000 ohm resistor.
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E 500 2
P v —'OMLD i
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: Balkite Electrolyte
|
H The electrolyte used in the various Balkite Radio Power Units differs considerably  Elec-
i 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
F case destructlon to the unit would reSult
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Balkite B-180, Form B
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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.l Cl.2 C2.2
g 2. - 600 ohms 1 watt R4 RS R6 - 10,000 ohm C3.2 - .1 MF 200 volt
i 3. - 50,000 ohms 1 watt R7 R8 R9 - 20,000 ohm Cl1.3 €2.3 C3.3 - .IMF 300 V
f 4. - 3000 ohms 1 watt R10 R2S - 1 meg. . C4.1 C4.2 - ,1 MF 200 V.
i 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. 5.1 05.2 - 1 MF 200 V.
{ 7. - 45,000 ohms 2 watt R16 - 40,000 ohm c6 C7 C13 - .00025 MF
i 8. -20,000 ohms 3 watt R17 - 90,000 ohm C8 - .01 MF
fl 9. - .25 megohms 1/3 watt R20 - 200,000 ohm c10.1 - .25 MF 200 V.
+ 10. - 60,000 ohms 2 watt R21 - 300 ohm C10.2 - .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 ohnm C10.4 - .2 MF 200 V.
| 15. - .25 megohms 1/3 watt  R24 - .5 meg. C10.5 - 2 MF 200 V.
| 14. - 2 megobms 1/3 watt R25 - .15 meg. Cl4 - .00025 MF

. |

15. - 2000 ohms wire wound R26 - 20 ohm

4 16, - 2000 ohms wire wound R27 - 10,000 ohm
| 17. - .25 megohms 1/3 watt R28 - 20,0¢0 ohm
H 18. - .25 megohms 1/3 watt R30 R32 - 2 meg.

110 - .0l MF Midget

l 19, - 30 ohms C.T. wire wound R31 - 2000 ohm 245
H 20, - Vol. Cont. Pot. 10,000 ohms Ol MFD. == SAOBLE,
| 21. - .1 megohms 1/3 watt '”°“*’:+ o ' . speneR
| CONDENSERS g2 39 g“ o
] 101.1 - .5 MF 200 volt R8T -
H 101.2 - .5 WF 300 velt
il 102.1 - .5 MF 200 volt
| 102.2 - .5 wF 300 volt
. 2 103 - .1 MF Midget
L 104.1 - .2 MF 200 volt
| 104.2 - .2 MF 300 volt
| 104.3 - .2 MF 200 volt
i 104.4 - .2 MF 200 vclt
il 1C4.5 - .2 MF 300 volt TO AL SWITCH &
1 104.6 - .5 MF 200 volt
| 105 - .01 MF Midget
i 106 - .00025 MF Midget _ FILTER | 250 -
4 107 - .00025 MF Midget j H
1 108 - 8 MF Electrolytic L -
!i 109 - 8 MF Electrolytic £ AL

Circuit diagram of the type VSA Speaker-Amplifier for use with the MB30 tuner.

PRE-SELECTOR UNTUNED RF. 000 BAND FASS SPACED R. F. RF
BAND PASS COILS _MFD. COILS | TRANSF. CHOKE

1. 80025 MFD,
- EACH

.....

0 8- i

L&

i / 26.000.-" 500° b3
K v ; 9998 8% - -=50.000.
1 20,000--" S00° 0HMS
. OHMS OHMS
. i \ i 0 B+67V,

RF RF o
- NoTE - _
CONDENSERS MARKED \ CHOKE voe MB-30 ‘S: CROKE s O BBy
RN St EACH é ’
LK‘/\ B A Ao A \TE Z'A%,.V' E
1T—0

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.
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= g
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b=
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1 [ E
=
= o ) 3
= - BVoits 5 8 Bed5 B30  Bel35  Ce C-44  C-9
C:—.0005-mfd. variable condenser. and placed under the filament end of the F:, Fa, F3,—Fixed filament control resistances to
Ce—.00025-mfd. variable condenser. secondary . match the t of tubes employed.
C3—.00025-mfd. fixed condenser. L+—20 turns No. 28d.c.c. wire wound on a 2§- J —Single-circuit ent control jack.
Ci—.0.1-to 1.0-mfd. fixed condenser. inch form to 4t in grid end of secondary (La). G —. mfd. grid condenser and leak (6-
Cs—.0001-mfd. fixe¢ condenser. I —100-henry choke coils. me’fohm).
L:—46 turns No. 20 d.s.c. wire ona form 3 inches R —1-megohm grid leaks Tz, Ta,—Two UV-199 tubes.
in diameter, with a center tap. N—Neutralizing condenser, consistiog of a small T3, To—Two UV-201-A or High-mu tubes. If
L.—75 turns No. 20 d.s.c. wire on a 3-inch form. brass disc about an inch in diameter. the latter are used, F: and F2 may be
L;—24 turns No. 28 d.c.c. wire wound in a groove mounted so as to make its position, in re- omitted.
lation to La, variable. Ts,—Semi power tube.
FANSTEEL PRODUCTS CO.
NEUTRALIZING CONDENSERS DET PHONO. JAack
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COLONIAL RADIO CORP.
MODEL 36

il

=ie
=3
i

- A A Sl L zsom( s otwE 4-4EG
=1 ¢ I : \ b \
£ e s t ¢
= 1 ca_:ilcs \;
E : ! 4 >
F ' 4
= e ) N T{cs %
E & ' A ! F
£ O1-MF I's .h:t-
C({ [ ( ( 4| %3
’ \NU“
Y TONE
BALANCER
‘ CONTROL s
T' EG 'E. OMMS
s
L & (LS N \
TTH / LN L
CHASSIS 63000 c8 BMF
e || e
100,000 "3
OHMS =3

€4, 200 MMF Y
€S, 300 MMF CH.2
2?7' ':’sg u::;r 5000 OHMS 8
CB. 1. MF
l g 1oy
AC
Note the manner in which push-pull opera- and preferably between 1,200 and 1,400 kc.: and
tion 1s obtained from the screen-grid detector out- the volume control then reduced until the signal is
put; through the use of a center-tapped A.F choke barely audible. The compensating condensers should
coil. The primary coils of the R.F. transformers be adjusted (preferably by means of the three
turn .wlth lhe. motion of the main tuning dial; while screws reached through the three holes in the top
auxiliary adjustment of this coupling is used to of the tuning condenser’s cover) until the signal is
ol_)tam volume control. The kilocycle setting of the at a maximum. Care must be taken not to adjust
dial shoulfi correspond to the station frequency when the compensating condensers too tight; or the re-
the last cipher of the latter is omitted. . .

A hum-control resistor is situated at the left of ceiver will not tune to 1,500 ke. Service Men are
the light-line. The tone control 1s the extremg left cautioned against changing .the settings of these
knob on the front of the panel. ¢ondensers unless the tuning units have been

The following data are offered to Service Men by replaced.
the manufacturers, for use when it becomes neces- Of course, it is well to reduce the volume con-
saty to replace either the tuning condensers or the trol's setting each time the signal is brougkt up wl?h
R.F. transformers: the compensating condenser; since any ¢hange in

The station selector dial should be set to the tre- volume is more easily detected at a low signal level.

quency of some strong local station, above 1,000 kc.

LONG RADIO CO.
CARDINAL MOOEL 70.
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/ / /

. 0005-MF.

¢ G
4 { ?

ul'———o
)|
| 8
aN i
¢ (9}
3
R
N
o

§ € prono. sw
-—

A
N
o
[}

ﬁnJ_\/\l\{I

1om 3%,
Hov. ANV

d -
MF.
X 375y .25JI 8 \vI
— o—0 f b N
/20V. YT\ MF.
C hundreds of ohms --8/ »
% SV J] M « Fhousands of ohms I

s ik T e e RO 0 s b siEmabbiian R st it ietitimt on it e e

World Radio Histo

HidrcTHU LU R R AR st et HUM U HE AR b st R 1 L L R R LD R S LI r R L LELE A LRV b

LR BT BT SR TR g s i b uiiih gt i I g sttt ni e s s R R T i AT T R L T T [T L L B T T



Mt YUME COVTIPOL

NG Twoe”

“" lnl l?tlaml
2
|
.
o

ror

GPOuND LIGNT

25000

comamanon A

AND SWITCH

b
— 5 !

5

" BREMER-TULLY =
MODELS 81 & 82 s

nn

TO SWITCH TERMINALS
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Tube No. Type Position of Tube A B

in of Ist R. F.. Det.,
Order Tube Etc. Volts Volts

| 227 Ist R. F. 2.5 150
2 227 2nd R. F. 2.5 150
3 227 3rd R. F. 2.5 150
4 227 Detector 2.5 45
5 227 Ist Audio 2.5 145
6 245 Ist P-P 2.4 240
7 245 2nd P-P 2.4 240
8 280 Rectifier 5
9 D98 Ballast
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‘BRUNSWICK. RADIO CORP.
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BRUNSWICK RADIO CORP.

MECHANICALL Y COUMmLi
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BRUNSWICK MODEL B-15 “UNI-SELECTOR” RECEIVER

This screen-grit receiver, a product of the
Brunswick Radio Corp.,, New York City, incor-
porates four of the 2-volt type-'32 screeu-grid
tubes (three R.I°. stages aud a screen-grid de-
tector, to obtain high amplification); a type 30
AL amplitier; aid two type '31 power tubes in
push-pull.  The completed receiver is designed to
operate three 3" batteries, a (" Dbattery. amnd
2-volt "\ lhattery, particularly the Eveready
type 600 “*Air-Cell.”

The values of the various construction units
are itemized in the following list:

Resistor R1, 758,000 ohms; R2, 250,000 chms;
R3, 500,000 ohnw: R4 (tone-control varnable
resistor), 0-50,000 ohms; RS, 2 meygs.: Ro, fila-
ment current limiting resistor, 0-6-ohm.

the 1157 the fol-

é BATTERY RECRIVEIR

The condeusers in hav.

GRUNSWICK  MOOEL 13

1.1 ma.; V4, 0.03-ma.; V5, 2.4 ma.; V6, V7,
6.2 ma.

I"'rom consideration of these figures it will he
noted that the total plate current consumption is
only slightly over 18 ma.

The color cade of the resistors used in the
“B-157 is as fallows: R1, purple; R2, blue; R3,
black; RS, grevn.

The reproducer is special;  this  “inductor
dynamic” unit reproduces low notes with more
efficiency than the or linary maguetic reproduc.
ers, while it does net require the field-current
supply used by the reguliar dynanmuc reproducers.

The moving voice-enils of the indu t. = dynamic
reproducer, like the cols in an ordmary mag-
netic reproducer, are «f the high-impedance type.

The small tene-control knob is located directly

E_bd"b—ba

"CBATTRRY
SOMPARTMENT |

VIS TS IS SIS IS S

‘B BATTERY

GLILELTS ISP EA S,

A{R CELL BATTERY — -B-

At left, top view of the Brunsuick “Model B-15,"" designed to work with 2-volt tubes,
an “inductor dynamic” reproducer, avd an a@r-cell 1" battery: toe last unit, approri-
mately tie size of a storage battery, wid be noted in the sketch at the right

lowing designations and respective capac-ties:
¢, 10 mmf.; C1, tuning condensers, C2, (3. (4,
L000425-mf.; U5 (volume control) variable dual
condenser, 10 mmf.; C6. €7, 10 mmf.; (8,
L0002-mf.; C9 (A 4" Dhy-pass te chassis) (10
and C12 t4-mf.; €11, 0.14-mf.; C13, .0002-mf.;
C14, .02.mf.; €15, .03-mf.; Clo and C17, 1 mf.
The AL, transformer 1" has a ratio of 2:1.

In counection with the voltage readings ob-
tained, during analysis at the tube sockets, it
must be remembered that, becausz of the large
resistances in the plate and screem-gril circuits
of the detector tuhe, \'4, the reading om most set
analyzers will be in the neighborhamd of 5 volts;
whereas, the values indicated, in the list below,
are the effective wperating potentials.

The potential applied to each tube filament is
the same—2 volts. The plate potentials applied
to these tuhbes have various values, depending
upon the tube's pusition in the circuit, as fol-
lows: V1, V2, V3, V6, V7, 135 volts; V4, 67.5
volts (note comment above); V3, 67.5 volts.
Control-grid potentials: V1, V2, V3, V4, \'5, 3
volts: V6, \'7, 225 volts, Screen-grid poten-
tials, \'1, V2, V'3, V"4, 69 volts. The jlate-
current readings are as follows: V1, V2, \3,

5

below the “Uni-Selector™ control, which is, really,
a combination of two knobs; one of these gov-
erns the tuning condensers; the others is a mul-
tiple control. Pushed in, it operates switch
s>wl for *local" statim reception; pushed out,
for distant reception. \When tarned to the ex-
treme left, switch Sw2 is placed in its *‘off”
pousition; 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. [t will be noted that the
A" battery's terminal reading is 2.5 volts; in
the set this is reduced to the required 2 volts by
the «drop through resi<tar R6.

The accessories are specially recommended for
use in the Model 13-13, The colur code for the
battery leads is as follows: “\—" "“DB—"" and
“C 4" Dblack; .\ +." white: Vo4 6700
yellow; “B + 135, maroon; “C — 3" (and
chassis), hrown; “C —— 22%." yellow.

There are a few precautions to he cbserved
when checking this receiver; probably the most
important is not to use any method of testing
which will put a short circuit across the tube
filaments, or the ".\" supply.

The reason for this is, that if the current
putput of the air-cell A’ battery exceeds the
value of 0.75-ainp., the carbon electrodes of the
battery will hecome 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 hattery is used for
the “A" supply) canuot use the same test pro-
cedure in connection with the air-cell hattery
without permaneutly damaging the latter.

Another point to be observed is that this char-
acteristic of the air-cell requires that na more
tubes than are shown here he employed in the
circuit; consequently, a pilot light must not he
placed in the set as au 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 1 an
air-cell battery; except by making a rough esti-
wation on the basis of its normal life. This
will be about 1,000 operating hours, when operat-
g a receiver of the type exemplhified i the
Lirunswick “"Model B-15," for three hours per
day. .\ voltmeter of the low-resistance type
will draw too much current, and will endanger
the air-cell battery.  Also, 1t probably will lack
the accuricy required to determine the ontput
voltage of the hattery at a particular point on
it~ «ischarge curve; although, with a high-
fesistance 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 effort to speed the testing of reecivers, 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 A" Dattery through the
added current drain.

About six quarts of water will be required to
t 11 the air-cell battery. It 1s not necessary to use
distilled water; ordinary drinking water being
satisfactory.

This current-supply unit is ot the “primary”
type; that is, it generates its nwn current. (on-
sequently, it cannot be charged like a storage or
“‘'secondary” battery. .\lso, unlike ¢ther nrimary
batteries having a liquid electrolyte, this is not
designed to permit replenishing the elements
or the solution after the useful life of 1he
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. Vor 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 hroadcast station, must he controlling, It is
intended for a distance-getter, having a rated
sensitivity of 5 microvolts per meter, on the
standard antenua.
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BRUNSWICK MODEL DC-I15 RECEIVER
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Why not service g
those radio sets
with fresh tubes?

MPROVEMENTS are constartly 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 irom the servicing
and merchandising standpoint.

Operating on a controlled production schedule rigidly geared
to actual demand, the DeForest organization offers you
fresh tubes  tubes produced a month or two ago, and not
tubes piled up 1n big inventories and consequently without
the latest improvements and refinements.

If you woukl know the latest technique in radio tubes and
what 1t means in radio set operation, insist on fresh DeForest
Audions.  And for vour guidance -

Here’s how you can identify fresh, up-to-date tubes:

limproved Tone Quality résuiting from greater rigidity and
therefore minimum microphonic effects, together with sup-
pression of distortion arising from undesirable regenera-
ton.

Quiet Background brought about by DeForest research in-
to causes of Fum and crackle, resulting i1n one-fiftieth the
noise level heretofore considered standard, together with
lower gas content made possible by unique DeForest ex-
haust units now in use.

FPositice Charaeteristics because of the doubling of the
diameter of some support wires and better bracing and
spucing. together with tightened ¢lectrical characteristic
tolerances.

Longer Service Life brought about by important improve-

ments in filaments, cathode insuiators and emitters, insur-
ing a full thousand hours of peak efficiency.

Greater Volume through the increase of the mutual con-
ductance in power tubes, yet maintaining full interchange-
ability with usual tubes of lower output.

Quick Heating averaging about 10 seconds 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 midyget sets. Also, more uniform grid-plate
capacity permits of maximum stability or minimum regen-
eration for highest zain without distortion.

And after all, fellows, there’s no substitute for 25 years’ experience!

De FOREST RADIO COMPANY ..

PASSAIC, N. J.

* &Mumo TUBES
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SUCCENSS

1o the SERVICE MAN

As Good Tools Help to
Make a Good Mechanie.
Good Parts are Essential
to Efficient Service Work

VERY service man knows how much his
E 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.

chekes, shields, couplings and the fa- | Send 25¢
mous “HiQ” Custom-Built Receivers—all | for HiQ-31
leaders in their field. Manual.
N A Mint of
e Not by chance has Hammarlund leadership Hel;;?ulo
o been m.ainta.im-d—but by the power of bet- | | 0 mation
ter engineering, better manufacturing and
better values.
Will you give us the opportunity to assist you?
We shall welcome it.
L MAIL
Nl HAMMARLUND MFG. CO. ?‘"‘PON
or
L 424438 West 33rd Street
—uR v A i - . , . .
New York. N. Y.
&
Jov Bettwr Radio 0 %
Bl '
ammarlund? s
mPREC/ISION e

PRODUCTS W s

/ R b"‘
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Radio Service Data Sheet

635 turns each of No. 38 5.5.C. wire; Ch4, The makers of this receiver, in their manual, in solid lines in the schematic circuit:
400 turns of No. 38 silk enamel covered wire. stress the point that the Service Man should Tube in Tester
1 ChS (located on top of the chassis adjacent to  determine whether the radio receiver has a Ma. Ma
H the power pack) has a resistance of 1250 ohms;  good ground connection and a set of good tubes, Tube Out Nor- Grid
A Ché (contained within the power pack), 400  before looking further for faults in operation.  Tyupe 4 “B™ ‘4" '"B* «C» K mal Test
- ohms; Ch7. the dynamic reproducer’s field wind. Circuit oscillation or strong regeneration may, y) 245 180 240 174 — 1.5 1.5 45 67
1 ing, 1,000 ohms. in some cases, be traced to lack of the shield v2 245 180 2.40 174 — 1.5 1.5 45 6.7
W The resistor strip-assemhly, underneath the  which is furnished as a cover for the bottom yv3 245 180 240 174 -- 1.5 1.5 45 6.7
A chassis, includes the following resistor units, of the chassis. V4 2.45 106 2.40 106 —14.5 14.5 0.2 .. d
o parallel to each other in this order, starting from Power detection is used in this receiver: y§ 245 162 240 68 ~— 30 1.0 3.2 38 d
\d the end nearest to the strip on which are mounted  Note that the detector is resistance-capacity vg 2.35 230 2.20 212 —38.0 .. 20. 23 o
" the R.F. coupling impedances and capacities: coupled to the first stage of A.F. amplification. V7 2.35 230 220 212 —38.0 . I N
1 RS, R9, R8, R4, R10, R?, R6, R11, R12. Re- Hum will result if one of the '45's loses The screen-grids should carry 80 volts posi- W
L sistor R3 is connected at the side of the re-  emissicn, thus disturbing the bhalance in the (ive potential. o
" sistor strip, one lug being soldered to R9 and the  push-pull circuit. This same defect will proh- Condensers C7 and C9 are contained in one f
?I other to R4. R to R2 is d at about  ably cause circuit oscillation in the R.F. stages, cage. The identifying colors are: C7 lead, red; b
F the center of the strip carrying the R.F. coup- due to the rise in voltages when the load of (7.C9 common lead, four cabled red leads; C9, il
g ling impedances and capacities. Resistors R13  one of the power tubes is lessened. blue. H
and R14 are located at the power pack. Where high signal gain is ohtained in the Condensers C10 and (19 are contained in one 14
Between the tuning drum and the power trans-  R.F. amplifier, it is in most cases necessary case. The identifving colors are: C10 lead, "
former is located a condenser bank, which com- to have two volume controls; one to vary the green; C10-C19 common lead grounded; C19, ¥
prises the following capacities: C11, hrown. amount of signal input to the first tube, and  glate. l
white leads, 300-volt rating; C15, slate, and  another to vary the amount of amplification ob- The color code for the detector tone filter con- 4

COLUMBIA SCREEN-GRID 8 RECEIVER

This is a standard radio receiver mercnandised
under a number of individual trade marks. For
instance, Wextark Radio Stores, Inc., of Chi-
cago, distribute this chassis; and so does Allied
Radio Corporation, Chicago,. Its manufactur-
ers are the Columbia Radio Corp., Chicago, I1ll.

The constants are as follows: capacities C4,
CS5, C6 are blocking condensers with celluloid
washers, .025-in. thick, separating each pair of
plates: C7, C14, C19, 0.1-mf.; C8, 0.88-mf.;
€9, C10, 0.2.mf.; C11, 1.0mf.: C12, C13,
.001-mf.; C15, 0.5-mf.; Cl16, 1.8-mf.; (17, C18,
2.3-mf.

Volume control resistor R1 may be ecithes
a Yaxley 6,000-ohm or a Centralah, 30.000-0hm
‘potentiometer; R2, 110 ohms; R3, R4, R12,
10,000 ohms each; RS, R8, 100.000 ohms; R6,
R7, 65,000 ohms; R9, 1,000 ohms; R10, 30,000
ohms; R11, 7,500 ohms; R13, Ki4, 30 ohms.

R.F. chokes Chl Ch2, and Ch3 consist of

green-white, 200 v.; C16, red, 300 v.; C17,
green, and green-white, 600 v.; C18, red, and
green-white, 600 v. The '80 tube fits in the
corner, behind the power transformer; the other
tubes range along the back of the chassis in
numerical order.

It will be observed that the metal brackets
(shown dotted in the schematic circuit) sup-
porting the R.F. chokes Chl, Ch2 and Ch3, are
conneated to the catbodes of the screen-grid
tubes; approximately three thousand receivers

were manufactured with these brackets connected
to low-potential end of the tuned secondary
inductances; while se.enteen thousand more were
made with these supports grounded to the chas-
sis. The final circuit, shown in this Data
Sheet, was responsible for greatly improved sta-
bilization of the R.F. circuits, at the upper end
of the tuning dial.

If oscillation exists, only between 95 and 100
on the tuning scale, changing the R.F. chokes
above mentioned for units having 650 or 675
turns will probably eliminate this tendency.
which may exist in a few instances. Tne reason
for this circuit oscillation is that th. chnkes are
designed to resonate at a wavelength just above
the upper end of the broadcast hand: this re-
sults in ohtaining more even amplification
throughout the tuning band.

Circuit oscillation, between 70 and 100, may
be caused by an open or short in C8.

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, CS5, C6, are made
in.a novel manner. Exact spacing between the
two plates is obtained by using a celiuloid
washer baving a thickness of .025-in. Capacity
adjustment is obtained, not by varying a screw,
but by changing the spacing washer of each
d r; and tightening the holding screw to
the fixed point that iz mecessary to bold the

plates tightly in position. The gelectivity of
this receiver may be increased, at the expense
of selectivity, in special installations hy sub-
stituting, for the .025-in. washer furnished in
tbe chassis, celluloid spacers having a thickness
of .020. or 0 030in. 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 f{ailing to connect C10
or to open the pick-up circuit, may cause a
loud hum,

Following is a table of average operating
voltages for this receiver. taken at a line po-
tential of 115 volts, with the volume control
set at maximum, and the power transformer’s
primarytap switch set at the position shown

densers and coupling condenser, contained in
one case, are: (12, green; C12C1l}l common
lead, yellow; C13-C14 common lead, red; Cl4,
brown.

To prevent circuit oscillation, the tube shields
must be fastened securely.

A defective rubber grommet on the pilot-light
assemhly will short one side of the '45 filament
winding and cause R13 to burn out: resulting
in hum, no signal, or a burntout or shorted
power pack.

This seven-tube modern receiver is mansfaciured for distribution by retailers, jobbers and meil order houses under their private brands. Observe the metal

brackets indicated by dotted lines elongside Ch 1, Ck 2 and Ch 3; the commections of these vary in different receivers, as explained in the test.
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in roums that are acoustically rather “dead.”
If the set is to be used in more normal surround- MOD E L
ings, the “ Mezzo" stop should be employed.

With this stop some brilliancy is sacrificed to

secure somewhat better balance. This is the L

most useful of theStops and Model L receivers

when shipped have the control set on the Mezzo

stop. The third posilion is known as the * Bour-

don "' stop. With this stop considerable empliasis

is given to the extremely low tones.

The timber control is un essential part of the
receiver. It contains three itions, each hav-
ing been given a name to indicate the type of
reproduction it provides. These three names
are utilized in connection with organs to indi-
cate which stop is heing used. The first position
on the timber control is known as the ** Clarion ™
stop which, as its name tmplies, gives very
brilliant reproduction. It is especially nseful
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Circuit Diagram Model 91

Continuity Tests

NOTE—In order to make the test procedure as simple as possible, certain tests are omitted
which are taken care of by the voltage limits in the accompanying table.
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Remarks

Correct Test

l

Incorrect Test

Usingz 50 Volt D. C. Voltmeter in Series With 45 Volt “B” Battery, or Other Standard Circuit Tester.

" Antenna to Ground
(Chassis)

l

Practically Full Scale |

(about 45 volts)

Open antenna transformer
primary or faulty connec-
tions

Emitters to Chassis R. F.
Stages

Practically Full Scale

Faulty connection or open
circuit

Emitter to Chassis, De-
tector Stage

Part Scale

Faulty connection or open
resistor shorted Conderser.

Operating Grids R. F. and
Detector Stages to Chas-
sis

Part Scale

No reading indicates open
resistor or faulty connec-
tions. Full scale indicates
short.

Operating Grids A. F.
Stages to B—.

Volume Control con-
nected but turned
all the way off.

Part Scale

No reading indicates open
resistor or faulty connec-
tions. Full scale indicates
short.

Screen Grids R. F. and
Detector Stages to B--.

Plates R. F. and A. F.
Stages to B--.

Part Scale

No reading indicates open
resistor or faulty connec-
tions. Full scale indicates
short.

Speaker connected

Practically Full Scale

Faulty connections or open
transformer primary or
speaker armature

Plate Detector Stage to
B-f.

Part Scale

No reading indicates open
choke, open resistor, or
faulty connections. Full
scale indicates short.
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CROSLEY MODEL 120 SENIOR SUPERHETERODYNE
(PLIODYNATRON) CHASSIS

“Super-Sondo,” “Super-Rondeau,” and “Super-Administrator”

In the diagram brlow is shown the foundation
chassis incorporated in a uumber of super-
heterodyne receivers manufactured by the Cros-
ley Radio Corp., Cincinnati, Ohio Standard
consoles are the models Super-.Administrator and
Super-Rondeau; while the Super-Sondo con-
sole is a radio and phonograph combination.
Available constants for the compoments will be
the first consideration,

Condensers 6, C13, C14, 0.5-mf.; C7, C8,
C9, C10. 0.1.mf.; C11, .001-mf.. C12, (15,
.02-mf.; C16, C20, C21 (optional), .00025-mf.;
C17, C19 (electrolytic), 9 mf.; C18 (electro-

lytic), 18 mif.; C3B, .001-mf. (fixed’; C3IC,
50 to 300 mmf, (variable).
Resistor R1 (volume-control potentiometer,

ganged to power switch Sw), 10,000 ohms;- R2,
R4 (flexible), 375 ohms; R3 (Hexible), 165
ohms; RS (red, black, orange dot), 20,000
ohms; R6, 6,500 ohms; R7 (tone-control po-
tentiometer), R8, 1750 ohms; R9, 2,060 ohms;
R10, 545 ohms; R11, R13, 10 ohms (each half);
R12, 850 ohms.

Normal operating readings (as measured with
speaker connected, volume control on full, and
line potential of 117 velts with fuse in “high™
position; or 107 vplts with fuse in ‘“‘low’ po-
sition), are as follows:

Plate potentials, \'1, V4, 160 velts; V2, 155
volts; \'3, 20 volts; \5, 143 voits; V6, \'7,
260 volts; \'8 (each platz), 275 valts, Filament
potentials, V1, V2, V3, V4, V3, V9, 2.5 volts;
\'6, V7, 2.4 volts: V'8, 4.9 volts. Screen-grid
potentials, V1, V2, V'3, V4, 90 volts, Control-
grid potentials, \'1, V4, 3 volts; V2, 7 volts;
V'3, 1.0 volts; V5, 15 volts; V6, \'7, 54 volts,

A long antenna on this receiver is a detri-
ment to good reception.

Phonograph pick np connections P, C, S, will
be noted in the grid-return circuit of the second
detector, \'5. The pick-up must be connected to
the detector circuit through an audio conpling
transformer, and a volume control must he pro-
vided; since the volume control on the receiver
operates in the R.F. portion of the circuit.
Phonograph motcrinards are supplied with Cros-
ley phonograph combinations, It is merely nec-
essary to connect the marked leads from the
pick-up switch to the terminals 1’, C and § on
the chassis, and to break the wire between
terminals P and C. If the pick-up is later dis-
connected, a wire must he connected hetween
terminals 1” and C for radio reception.

The “fixed tune™” I,FF, stages (including vari-
able condensers C4A-C4C, and C5A-CSB) are
tuned to the intermediate frequency of 175 kc.
Since care is taken at the factory to properly
align these circuits, no attempt should be made
by the experienced Service Man to re-align
them, unless tests indicate positively that they
are in need of readjustment. In that case, the
following procedure will apply:

Remove oscillator tube V'3 from the chassis,
and remove the clip wire from the control grid

—————

b e ————

Receivers

of LF, amplifier tube V4. Counect the output
leads of an accurate 175-kc, oscillator to the
control-grid of \'4 and the chassis. .\djust the
two screws (C5A-C5B) on either side of the
rear L.F) coil L5 (between the socket of V4
and g_bg“y)wer tubes), until the test-oscillator
signal ‘es the largest reading on an output
meter connected to the audio output circuit of
the receiver.

Next, replace tube \'3, connecting screen-grid
clip to the top of the tube. Remove the first
detector tube \'2, and connect the oscillator out-
put from the cantrol-grid of \'2 to the chassis;
then adjust the two screws C4A-C4C on either
side of the front LF. coil, L4, for maximum
output meter reading. Slight readjustment of
the screws beside the rear coil may improve the
output somewhat.

@%
6 &

Tube lavout, Crosley Model 120.

Oscillator V'3 is a screen-grid tube connected
as an oscillator of the dynatron type (more cor-
rectly, a *pliodynatron’; the generic term ap-
pHed by Dr. Hull to a 4-element or screen-grid
oscillator as differentiated from the dynatron”
or 3-element oscillator). Its plate potential is
lower (20 volts) than its screen-grid; which is
at a positive potential of 90 volts, It may be
necessary to try two cr three tubes in this po-
sition to obtain a satisfactory one.

The volume-control resistor R1 performs the
dual functions of increasing the control-grid
bias of amplifiers V1 and V4, and grounding
the antenna—that is, when reducing volume—
and vice versa. The tone-control circnit is in-
genious and should be carefully noted as to
electrical values and arrangement.

If, when receiving some signals, the volume
control is turned up so far that the first de-
tector is overloaded, a whistling note will be
heard. This is a perfectly normal characteristic
of superheterodynes, and does not mean that
anything is wrong with the receiver: when the
volume is adjusted for normal reception, the
whistle does not occur.

If it hecomes necessary to re-align the main
tuning-condenser gang, the procedure is as fol-
lows: leave the shield cover in place, and tune
in a station or modulated-oscillator signal near
1,400 ke. Turn the volume control on fuily.
If all signals within the required range are too

loud. connect a fixed condenser C21 to the posts
marked “A” and “G,” and loosely douple the
antenna to the leads of the local-distance switch.

If, when the receiver is carefully turned to
the middle of the band, the dial reading does not
correspond to the frequency of the signal, but is
not more than two channels off, set the dial
at the correct frequency, and adjust the trim-
ming condenser C3A (the cantrol farthest toward
the rear of the chassis) untd the signal is
loudest. Check the tuning by readjusting the
station selector. It may be impossible to regu-
late the oscillator trimming condenser 3.\ so
that the oscillator condenser is properly aligned
with the cxact dial setting; in which case align
the trimming condenser with a dial setting as
close to the actual frequency as practicable.

After aligning the oscillator circuit by adjust-
ment of C3.\, adjust the trimmers ClA and
C2A for greatest volume. This completes the
adjustments for best reception at the lotwr wave-
lengths. Now proceed as described helow, for
test and possible re-adjustment at high wave-
lengths,

Tune to a signal near 600 kc. If the dial set-
ting. when carefully adjusted. is not more than
a single channel (10 kc.) away from the actual
frequency of the signal, it is possible to .align
the low-frequency tracking. DO NOT MAKE
THIS  ADJUSTMENT UNLESS  ABSO-
LLCTELY NECESSARY.

For this purpose, a hakelite screwdriver will
he required. The low-frequency adjustment
(condeuser C3C) is at the rear of the chassis,
hehind the shield, and is sealed at the factory.
It is necessary to break this seal before the
screwdriver can be inserted and turned. Turn
the tuning control until the actual frequency of
the signal is indicated by the dial reading, and
adjust for best volume, If it is not possible
to align the condenser with the dial set at the
exact signal frequency, set the dial as close as
practicable to the exact frequency.

If signals are not heard after trying a new
tube, the circuits may be checked as follows:
remove the top of the condenser shield and,
having removed the antenna, touch 1 to C2.\.
Tune to a strong signal; if not received, the
oscillator may not be functioning, or remainder
of set requires checking. Touch antenna to
C1A; if signal is not increased, check the cir-
cuits of V1. Of course, lack of signal only
at the antenna post indicates a defect in the
antenna circuit. In lieu of a powerful broad-
cast station, an A.F.-modulated R.F. oscillator,
operating in the broadcast range, may be used.

Switch Swl is the “local-distance” adjustment,
The manufacturers refer to the tone control as
the *static and tone control.”

The Model 120 receiver may be considered
non-radiating; since V3 and its circuits are
shielded, and preceded by circuits sharply tuned
off the oscillator freguency.
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Model 565

Model 564

Model 566 MODEL 564 - VOLT OHMMETER

for voltage and resistance mea-
surements and continuity tests. The
compact construction, low cost and
simplicity of operotion make this
small instrument suitable for shop
and factory tests, radio laboratory
use, and as accessory equipment
for home, automobile and birplane
radio servicing. Four voltage
ranges 600/300/30/3 volts and
two resistance ranges 0-100,000
and 0-10,000 ohms.

MODEL 565~THE COMPLETE
RADIO SERVICE TEST SET with
an Oscillator and Tuhe Checker,
Practically a portable radio testing
laboratory. Checks all types A.C,,
D.C., Pentode and Rectifier tubes
and all types A.C. and D.C. Sets.

ELECTRICAL MEASURING
INSTRUMENTS FOR EVERY
RADIO USE Wil ot the emir

electrical world. Since 1888 Weston
has set the standards of quality, dependability, and accuracy in elec-
trical measuring instruments. Today, the wide scope of Weston

instruments includes test sets for radio servicing, meters for radio
transmitting panels, and instrnments for radio laboratories, and

MODEL 566 — RADIO SERVICE
TEST SEV. For radio deolers and
service men who desire a lower
priced but less complete test set
than Mode!l 565. Checks tubes
under same conditions as exists
when in their sockets. Checks all
rype A.C., D.C. tubes and all makes
of Radio Receivers.

manufacturing plants.

Ilustrated above are three of Weston’s recent contributions to better
' radio servicing. They are outstanding in design, spred of operation

e  WESTON

W hatever your instrument require
ELECTRICAL INSTRUMENT CORP.

ments may be. Weston can serve you.

578 Frelinghuysen Avenue . - . . Newark, N. J.



L ok B D T O R

{ e g el N W G O L D S 0 W R I

o
s

OFFICIAL RADIO SERVICE MANUAL

AYIO FILTER UWIT @ 200N

Fivoore

@ CANG CONDENSER # 200113

REFUTER MNIT BLO0CISE

I GANG CONDEZNSER 0200//4

J

T T

"o

ie

/JJ Cadeesd
2200579

Fpi0oTe
VOO0 WO Fw
Brd o g o g i

P TSR N N S ]

EBE I T R BT I T R T B

DIAL L AMPS

3-3
LIENT-0-AUATIC

SwircK

*200360

Auno (8) CHONE
w200920

&2 I

CLECTRO-DYNAMIC
SPLANER 9200432

HE

o
N....m e
) o (13
B 83
. g2

20083/ Z
===

POWER ITASE /USN-
PNLL TRANSIFORMER

Ry

N

emeead C-48

5

dOv.S1
—

Ao

o,

L-26

Ll

TArPLO FUTER
(A) CHomeE
® 200930

0p00/89 45000 A3E

CLECTRO~STATIC
SmniLLo

7

MODELS RG & R-

P S P S PPN BT S MR S TI T

=S £t TS ]

A

1P o

Toi-i Fuim

P S




o

MOELS RG AND R7

BOTTOM VIEW OF RECEIVER UNMIT SHOWING FILTER UMT TERMINALS AND RESISTORS

BB 1 A g

o A-10 AUTOMATIC YOLUME canraoL voLrace owmeca A-20 /37 > SNO AP PLATE 1SOLATING AESISTOR A-90 TONC 84LANCE REI'S rbe
L Ly R-21 2M9 v SAD ~ BlAS R-31 M BUCK
-4 OETECTOR OUTAUT FiL rtk REJIJ"'M R-28 NISN POTENTIAL ERD S. @. VOLTAGE NVIDLR R-30 2NO AF 843 o

= R-/3 RO RF PLATE [30LATING R-£3 13T AF PLATE 1SOLATING u.n:ran A-33 PLATE COPLIE
- R-16 =~ ~ MO ” ”» A2 Ar AF 8143 A-26 LOW FOTERTIAL END 3.8 VOV TAGE DIVIOCA
o R-1S KT > 28D RF ER10 @ o0 R-25 13T ICAEEN CRIB 130LATING ** A5 13T AF B/43 ARLIISTOR
b R-96 CAI® LLAN
» ——

P200/165 DETECTOR FITER UNT 200156 RF. FILTER UNT 0200131 AFK FILTER UNIT

(WTH RECSISTORS) (WiT)e mESISTORI) fWITH AEIISTORZ)
._' ] 2 28 28 ELd » 2P

3
©

Alp

A

u
CINY

P % I N et T

e 4 40 o8 o7 9 & L
g a

7~
= |

—~u

| Wil ) S

i
i

| W |

® © 3 © O | |
B H D = w Ll w =
FlG. 1 FIG. 2 FiG. 3
(- e O ) i ¥
SCHEMATIC DIAGRAM FOR FLTER UNITS (RESISTORS NOT SHOWN)
#20/1048 DETECTOR FHTER UNIT 2201043 RF. FILTER UNT P20I1044 AF. FILTER UMNT

‘7 pd E

@l

ON1'NOSIA3 ¥ SYAOHL

©1]
©L]
——@[J:

S

(]9
N©)
JN[©)
3
[1©
®
[JO—
N[
N©),
[1©
[1©
:(]©

FIG. 2A ) FIG 3A

CH/0 O&S MF O800/30 ODLTECTOR COUWLING  CONODENIER €80 08 M 2D ¢ INO RE BIAS BY-AII3 CONSENSER CI0  Ces M TONC BALANCE COMDENSER o/

C-l/l 00N " P200868 AUTO.VC AEX BV-MISS © oo 10 » " gcmsEn oMo . o] 8 a3 *  wNew SKHW

CAR 40 MMF 081000 FIXED COWRING » C-ar 08 ™ /ST ¢ EN0 RS MATE ” " R 1.0 MDD AN 8148 .r-m:: COMDENIER
CiU3 60 AR~ PLOOIXI ADRITAREL * - cay 10 ™ M AR MATE @ w c-2 1.0 D IJY " PLATE L/ L4
O/ OF MF OO0 MRS FMATE Br-Mm3s 0 o A3 * 13T RFE A3 o & C-20 08s o ®  MLATE COUWPLING D

C48 L0808 ™ 0200:00 OLTECCTOR OUTPYT FILTER - co a7 ” » CMEEN S0 @ co c- /0 0 < ” B4’ Br-A33 e
e PLO0/T0  AUTO TRANIFORMER €88 .0008 ® TOME CONTROL o
449 ¢ L-14 C000ITR COUMLNG L. ssOwer RF. CHINE

D DR () (0 190 SF) SO O SR 02 [ I

Cl

"OIAMES 0IdVY TVIDIJID

P

¢

TVONVR



27 I P T W N N ) R B

S O - A 000 0L L M . R N s =5 % foli:r:*‘ll’.l.I-l’Txr-.x‘

_ _#35339 (MATCHED PAIR] VARIABLE GANC CONDENSERS #3445 PCX-UP JACKS "

934777 (40-80mmr) | CUTRALIING CONDENSERS /#3451 00023 MFO BT MUI CON, [ #34833 PIONO- ’—fr %ﬂm
C~# / C |/ %/7 \ 5 L \\
) st
— #3497
¢ ; m:.‘.‘.
L (sl
d
v Sl 3 Vi
sIRF - ﬁ—J
* 34782 1000 oMM _1: ! _'
OIS RESISTOR] "} 3 )
#3483 15T RF 8Y-]] | '/'s'ia.‘l%cw— wr: I
P43 COND aoai A S35 A= o
v K4
’
434785 (1000 WM IST I >
RF ISOLATING RESISTOR|| | < - 83
- 11} # 200265 _VOLUME CONTROL | [%;-’ 55’&\% = X wn
LIGHT-0-MATIC .- A << |3 |
v | .
e ‘ m
Q| 3 gm0 cne swrcn RECEIVER WNIT_TYPE 7R Oj
T e e e O o
i #.34445 7 0OMM (@]
o FOWER «MT TYPL 8-P b L ALLL # 34786 (250004) A0 .-
G § voLTAGE OY-PASS RESISTOR > o ' £y 1ER RESISTOR Z i
) DIVIDING -
N F 515 T OA \ —
2y PIISTORS| 4 2530 20m 3730 - =
2 L TER CHORE
S > loe 4 r O]
S S ‘ 4 1000 OHM || .
R b FELD o
S 1 #200254
t:% 5 + i 17+-4
9] - I .
20 18 I (e | 33 Y- i
o itk b &
2N N S o ;
Q . s | rwres| covoenser: 1Y X
L. 3 ¥y -+ N T D YNAMI ! e (]
))i 3 S 3 e 2 1# 34490 1714 SOCKELS :
i i BES | # 200225 OUTFUT TRANSFORMER ]
S o SAFETY SHITCH #33332 ] .
: X
L

aost

TYANVA IDIAMES OICYY TVIDIJLJIO



ol Lo o) fr o 1o o i T SIS0 S NG S0 ey 4y e e et 40 o S

ot 8 20 8 S AP S s S 0 & P § s

i T I e

L i Lot ]

canc
i3 6

1} U |- et o

g 1

1

OFFICIAL RADIO SERVICE MANUAL

Radio Service Data Sheet

ERLA MODEL 224 A.C. SCREEN-GRID RECEIVER

This receiver is manufactured by Edectrical
Research Labhoratories, Inc., Chicago, 1ll. The
following values are used in this circuit:

Condensers C1, (2, C3, C4 are the tuning
capacities; €35, C15, 0.5-mf.; Ce, €7, (8, C12,
€13, 0.25-mf.; €9, C10, .003-mi.: Ci11, C19,
1. mf.; Cl4, 0.1-mf.; Cl6, C17, 2 mi.; C18,
3 mf.

Resistors R1, R6. R7, 70.000 ohms; R2, 5,600
ohme«; R3, R12, 6000 ohms, Rs, 80 ohms;
R5, RS, 100,060 ohms; R9, 1,000 ohms; RI10,
R11. 10,000 okms; R13, Ri4, 20 ohms.

Average current readings for this set are as
follows: filament potentials; V1, V2, V3, V4,
V5, 2.4 volts; V6, V7, 2.5 vdts; \'8, 5 volts.
Plate potentials; \'1, V2, V3, 175 volts; V4,
70 volts; \'S, 65 volts; \'6, \'7, 245 volts; V8,
150 volts. Screen-grid potentials; V1, V2, V3,
80 volts. Ground-to-cathode; V1, V2, V3, 1.5
to 2 volts: V4. 6 to 7.5 volts; V3, 4.5 volts.
Grid-to-Hlament, V6, V7, 30 voits.

This chassis is well shielded and normally
does not oscillate.  However, if a tube shield is
left off, or if the aerial lead is allowed to dangle
in around the tules or control-grid leads,
oscillation may occur. If the bottem shield of
the chassis is removed, oscillation is generally
encountered. It is likewise important that the
ground and the aerial leads lbe connected as os-
cillation may occur if these are left uncon-
nected. It is also important that all the shield-
ing, particularly on the gang condenser be in
ptace and fastened securely. Changing the
screen-grid tubes around may correct oscillation
or tendency to motorboat.

Considerable heat and loud humming of the
transformer should he investigated for short
circuits across one of the windings of the
transformer. A piece of wire or solder may
have become loose, or the insulation of one of
the leads may have heen cut through. and
short-circuited one or more of the transfurmer’s
windings. In any of these cases, if the trans-
former has not heen allowed te remain in this
short-circuited condition too long, correction of
the short or separation of the shorted leads and
the insertion of new leads will correct this and,

usually, the transformer will again operate
satisfactorily.
If the switch leads of the “high-low™ voltage

switch become shorted, consideruble heating and
danger to the pewer transformer will result. If
one of the plates of the 80 should become
quite red and :ts filament bright, whereas the
other filament and plate  are comparatively
cool, the trouble is due to improper connection
of the high-voltage winding to the plates of
the "80 tube. Voltage tests will generally show
a considerably higher reading on one plate than
on the other. “I'his is due te the connection

of the tap on this winding to one plate, instead
of the tap’s being connected to its proper cir-
cuit connection. I'ilter chokes of this power-
supply unit generallv will give very little trouble;
however, if either should be shorted, a con-
siderable increase of hum, as well as ab-
normally high plate voltages, will result. An
open circuit of eitler choke coil will result in
absence of voltage across this coil, as well as
the circuits to which it supplies. ‘L'he fiter
condenser used in the power supply is consider-
ably oversize, and there should bLe very few
cases of breakdown of these units. Excessive
hum may he due to an open resistor, which will
require replacement.

The volume control-and-switch combination
is a particularly rugged unit; the resistor heing
rated considerably above its operating value.
The possible troubes from this unit are an
open  circuit, due to cutting of the resistor
wire, or improper operation of the phono-radio
switch. The cuttinz may be caused by hitting
with a sharp tool «r the like. Care should he
exercised in workinz on this unit, in order not
to injure the resistor element. If this resistor
is open at one end, there will he no control
of volume on weak or strong signals. This,
of course, should mnot be confused with the
somewhat abrupt v: riation of control when at-
tempting te control strong local volume in the
~distance”™ switch position. If this resistor
is open at the other end. there will he no signals
received, siice no voltage i< then impressed
on the screens of the screen-grid tubes. A
check for either «f these conditions may be
made by connecting a voltmeter from the screen
to the cathode; and varying the volume control
should show variaticn of the screen-grid voltage.

If the single-pole ~witch, governed Ly the shaft
of this control does not operate, when the control
is turned toward the extreme left in the “off
radio and on phono” position, no phonograph
operation will be hid.  An examination of this
switch will generally reveal either condition, and
the method of its correction hy re.adjustment.
A\ little roughness in the volume control will
be overcome by applying a touch of light oil
with the finger tips across the resistor element.
[t should le noted that the shaft and body of
this control must be insulated from the chassis
frame.

Distorted signals may be due to poor '27's or
45°'s, hut there are a number of other possible
cuuses of this trouble.  Low I voltages re-
sulting from a delective ’80 will, of course,
cause distortion. }f the distortion is due to
ruttles in the spealer, this may bhe defined by
substituting  another  speaker. Generally a
speaker which rattles will have its moving coil
rublhing on  the center pole-piece.  This can

generally be felt, by slightly pressing the dia-
phragm in and out, and noting whether any rub-
bing exists. Another cause of distortion, which
is generally very bad, is caused by either re-
versed connections in the speaker transformer or
by an open or shorted connection at this point.
Open grid-biasing resistors, or shorted Dbias
condensers in the first audio or push-pull stage
will result in distortion and increase in the
hum level. An open field connection will also
result in distortion and weak signals. Voltage
readings across the field connections will be
abnormal and, also, no magnetic pull will be
felt on touching an iron or steel tool to the
center pole-piece. .\n open winding on one
side of the push-pull transformer will also
result in some distortion, principally on strong
signals; this latter condition will bring about
some increase in the hum level

The field coil of the reproducer in this re-
ceiver has a resistance of 1,000 ohms and is
designed to carry 100 milliamperes.

Mounted on top of the condenser shield is the
pilot lamp and receptacle. On looking at the
front side of the condenser shield, the four
aligning condenser adjusting nuts will be seen;
these secve to align the tuned stages, and
seldom require readjustment. To make ad-
justments in the alignment of the tuming con-
denser, the receiver must first be removed from
the cabinet and connected up on a bench with
antenna and ground as for receiving. By look-
ing to the left of the tuning dial, four holes
will be seen along the shield can of the tuning
condensers. Through three holes can be seen
four hexagonal nuts, which are to be adjusted
for aligning the tuning condenser. Any wrench
which will fit these nuts whether insulated or
not may be used. Proceed as follows, to align
the circuits: Tune in an oscillator signal be-
tween 220 and 240 meters; use an indicating
meter. Set the “local-distance” switch on the
“distance” position. Turn down the volume
control until station can just he heard. With
the No. 4 Spintite wrench turn the adjusting
nut (nearest the tuning dial) first to the right
and then to the left. If this section of the
tuning condenser is properly aligned, the signal

will get weaker whichever way the nut s
turned; however, adjust for strongest signal.
Follow this procedure  with the remaining
circuits.

It is important that the proper polarity in
connecting the pick-up leads to the chassis be
observed.  One jack is marked “R,” meaning
red or grid side of cord; and the other is
marked “‘B,” for the ground side of cord.
Connection to the incorrect terminals may result
in hum, or lack of phonograph volume,

Schematic circuit of the Earl “Model 224 A.C.'" screen-grid receiver. Note that the field coil of the reproducer is in series with the “B—'" lcad
of the power tack; and the phonograph pick-up connects to the input of the first andio tube, VS. A movel “local-distance” switch, Swl, is part
of the design.
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THE progressive Service Man finds it essential to keep
right up-to-the minute with new sets as they are placed
on the market, particularly from the servicing viewpoint.

It is required of him to repair accurately any receiver, re-

gardless of model or manufacture,

To facilitate the work

of the Service Man, the NEW 1932 OFFICIAL RADIO
SERVICE MANUAL will give every diagram or circuit that
will ever be needed; and in addition, it will show him how
to service properly and in a much shorter time, a receiver

of any make and construction.

Over 30,000 copies of the first Manual were bought by men

in every branch of the radio industry.

THE NEW 1932

MANUAL WILL BE BOUGHT BY EVERYONE IN THE

RADIO FIELD.

HUGO GERNSBACK,

C. H. W. Nason,

Managing Editor

Clyde Fitch,

Managing Editor

Over 1000 Pages
Size 97 x 127

Flexibie Looseleaf
Binder.

Over 2,000 Diagrams,
Hook-ups, Charts and
Illustrations.

Complete Directory of
all 1931 -1932 Radio
Receivers.

Full  Radio Service
Guide.

For Radio Service Men,
Manufacturvrs, Jobbers,
Dealers and Amateurs.

the NEW OS2

ficial RADIO Service Manual

WITH F R E EE

mailed to Manual Owners every 60 days —

The Contents of

A step-by-atep anslysis of & typleal radio
receiver, which has all the features and all
Dussilite combinations of modern radlo practice;
all this has been included in a single design
for the Instruction of the service tachnician.
This chapier cvntaing a great many pages, fully
illustrated by msny dlagrams 10 make every
point plain. Tt 15 the most valusble contribu-
tion to the radio service fleld that has heen
made, and nothing like it has ever appeared
in print.

A complete Manual on the operation of al}
types of vacuum (uhes, whether new, standard
ot ob-olete.  No guestion that you rould possibly
ask in ronnection with the operation or usage
of saruum tubcs has heen omitted. dixcussion
of the opersiing voltuges for varlous Lypes of
tuhes, and what occurs when they are under- or
oier-loaded. i< given  Completely  iiustrated
with charts and dlagrams.

Complete service «ata covering  all  modern
fadin receivers which the technicisn is likely to
enrounter in hic work. together with specialized

individual receivers A speclal chapler Iy’ de-
rsoled to ~ame of the older recelvers which were
not ineluded 0 the Hrst Manual,

Practically sl duta of an exclusive resume on
the operation of 1he new Pentode and Varishle
Mu tubes, ws uweed in the lulest peceivers,
r"lh vomplete information und their character-
stivy.

A compicte discussion of the superheterndyne
and 1ts inherent peculiarities  with  detailed
instructlon on the aslignment of the oacillator
and  intermedsate-frequency  elreults Complete
trouble hunting information on the superheter-
olynes, leasing no Impertant detall untouched.
Alw 8 special chapter on tools used on super-
heterodyne circuits.

A Munual on the full eperution of the various
yet testers and analyzets now on the market.
Data on the construction of sersiceable teating
equipment; tube soltmelers. output meters, os-
chlator«. aligning tools, ete.

A speclal large seetion (s devoted to Midget

eenvers, This chapler contains the difficult
problems that are met with In these type re-

Additional Features—

Supplements

the 1932 Manual

cewvers—how 10 service them most economically
=~time-saving short-cuts—where to look firit for
trouble; and. of course. a sub-seetion devoted
to the eircuit diagrams of the most imporiant
miget sets on the market

Tractically all of the schematle diagrams and
hook-ups are now sugmented by full color coil-
ings. and hy the inclusion of the complete
cireult and coding arrangements of the P
dividual _parts, accordlng to RMA
tiona.  This Innovation alone is of
importance to the Serviee Man,

the cost of the book many times uver.

omplete Service Manual an the commereial alr-
eraft equipment now belng supplied for use on
commerrial airways; In order that the tech-

his income hy the serviclng of recelvers on
pianes passing through the local airport.

All avallable new dsta on the commerelal
short-wave receivers and concerters. including
hook-ups, disgrams. and servicing udata on such
rerclvers and converlers. Many 1932 receivers
are now equipped with shortwave tuners, or
converters, and it Is important to the Rervice
Man and techniclan to know this phase of the
art, B3 {t s incressing year by yeur. The
problems of connecting exterior converters and
a deseription of them, Including hook-ups of
such converters, ls included in this chapter.

A complete and exhaustive chapter featuring cir-
cults and service dats on the more Importent
public-address systems, and on tuiking motion-
plcture equipment. This is a phase of radio
which the Nervice Man often overlooks; and
set It Is an jmportant sourre of his income.
A laige amount of materixl stown here s
entlrely new.

A complete section giving dozens of tahles of
data on varlous phases of radio servicink. The
materiat shown in this chapter tx all “mest,”
snd is of a practical nature: this information
alone. is worth the entire price of the buwk.

Complele tables of standardized cotor codings
for resixtors. These tables are most important,
and will be referred to dally by thoussnds and
thousands of radio Nervice Men all over the
country.

Nupplements 10 the New ':\l.mllul will he 1.sued every 60

dass PRER OF CHARGE

I'REE Question and An.wer Service 10 esery owner ol

the Manual.

Wank  pages for pecording  note., diagrim. or  ketches
are indlwled, and gre transferahle 1o any part of the bouk.
The New Manual will eontaln toree time. a¢ many pages
atel twlie as many  diakfaine amil dircuite as the st
Manual

TIERE WILL. BE No UI'T PRICE ON THE

MANT AL ANYWHERE

NEW MATERIAL
THROUGHOUT

NO REPRINTS
ALL ORIGINAL
MATERIAL

1932

NOTE!

Last year the Supplements were
mailed to subscribers on a regular
subseription basis  at the rute of
$3.50. Thia cost was In addition to
the price of $3.30 for the Manual.
WITH THE 1932 OFFICIAL HADIO
NERV MANTAL  YOU  WILL
RECKIVE  THE  SUPPLEMENTS
EVERY 80 DAYS WITHOUT ANY
ADDITIONAL CHARGE This is
the m sational eoffor giver by
any publisher at any tima.

GERNSBACK PUBLICATIONS, Inc.

96 PARK PLACE

NEW YORK, N. Y.
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GREBE SUPER-SYNCHROPHASE A.C. RECEIVER MODEL SK-4

This A.C. screen-grid receiver, a product of
A. H. Grebe and Co., Richmond Hill, N, Y.,
incorporates a band-selector input to the first
R.F.; the resistor bypass-condenser type of filter
in control-grid, screen-grid and plate leads;
a power detector; push-pull ’45’s; and an auto-
transformer (Phormo. T., in the diagram, with
common tap C, low-impedance pickup tap L,
and high-impedance pickup tap H) for phoro-
graph pickup connection,

It is importan: tha: the correct lire hLillast
be used at R21, in accordance with the following
line-voltage ranges and ballast model numbers:
95-110 V., No. 6310; 105-125 V., No. 6412; 115-
138 V., No. 6420; 213-252 V., No. 5932 (used
in special 230-volt, 60-cycle sets); 107-129 V.,
No. 2404 (in 25-cycle sets.)

To remove chassis: Take off the knabs of the
volume control R13 and local-distance switch
SW1; remove the five screws holding the panel
escutcheon; loosen lock-nut holding SW3 to
escutcheon, and then remove knurled ring on
front of this plate; loosen hook-bolts holding
R.F. chassis to console; disconmect cable at
terminal plate, and lift out chassis.

Following are the constants of the units com-
prising this set: R1, R2, R6, R8, R10, 20,000
ohms; R3, R7, R11, 1,000 ohms: R4, R14, 7
ohms; RS, 152 ohms; R9, R22, % -meg.; R12,
1/10-meg.; R13, 2.800 ohms; R15, 677 obms;
R16, 2,200 obhms; R17, 62 ohms; R18, 7,000
ohms; R19, 10,000 ohms; R20, 1,500 ohms;
dynamic reproducer field coil, 650 ohms.

The condensers in this receiver have the fol-
lowing capacities: C1, C2, C3, C4, Cs, C7,
350 mmf.; C6, C11, Ci12, Ci3, Ci4, C1s,
Ci16, C17, C18, C19, C25, 0.1-mf.; C8, C9,
C10, 7 mmf.; C20, .002-mf., C21, 1.0 mf.,
C22, 1.5 mf.; C23, 1.5 mf,, C24, 2 mf.

Coupling coil L6 has 6 turns of bare Na 26
wire wound on a tube about 14 in. in diam-
eter, the turns being spaced about -in.

Hum is occasiomally traced to reversed field
coil connections to the reproducer. Other sources
of audio distortion are included in this listing:
loose fiber wedges between the transformer wind-

550 and 700 kc.). Merely clean the contact
surfaces—do not use o.l.

Compensating condet sers of about 30 mmf.
=apacity shunt each ot the tuning condensers
although they are not shown in the diagram.
The leads from these units to the coils must
be correctly placed with regard to the chassis
aind each other, in order to prevent circuit
oscillation.

Circuit oscillation not remedied by any of
these corrective measu-es may respond to ad-
justment of the three idjustable “‘gain screws”
protruding through the base of the R.F. chassis;
these screws control €8, C9 and C10. This
adjustment will not 3¢ necessary except in
rare instances. At the factory the correct set-
ting is obtained by turning down the screws
tightly and then backirg them all out, 3%-turn
each. If this position does not stop oscillation,
the screws may be turned out an additional
1/16 or !4 of a turn. (More than 34-turn will
change the rescnance of the tuned circuits and
necessitate re-calibration of the kilocycle scale.
The over-gll sensitivity of the receiver is also
reduced by turning out the gain screws—which
are most effective for correcting circuit oscil-
lation in the frequency range from 1200 to
1500 ke.)

Checking the alignment of the gang condenser
is accomplished by wat:hing for maximum read-
ing on an 0-5 or 0-1) ma. milliammeter (or,
an 0-15, or less, voltmeter connected as a milli-
ammeter) in the plate circuit of detector V4,
when an audio-modulated R.F. oscillator cali-
brated at 1400, 800, and 550 ke. (used in this
order) is the circuit driver. The circuits of
L1, L2, L3, L4, may be checked by inserting
a small shorted coil jon the end of an insu-
lating bar) into these inductances; correct ad-
justment being shown by a reduced reading on
milliammeter (increased reading denotes circuit
out of resonance; and reducing the inductance
of the coil, through use of the shorted ring, has
brought the circuit iato resorfance with the
oscillator).  Since L5 is covered by « shield
can, which, if removed, would throw the cir-

C3, C4 and CS. This increase of capacity
should result in the meter’s indicating no change,
or else a little reduction in the scale reading;
an increase i-.dicates lack of resonance on the
low side of the oscillator trequency. The an-
tenna condenser C7, is not in a sharp-tuning
circuit and will not require balancing; inci-
dentally, this condenser, mounted on the ex-
treme right of the condenser gang, is insulated
from the remaining condensers.

Before correcting an off-resonance condition,
make sure that the three ‘‘gain” control studs
are set as previously mentioned; then, if neces-
sary, adjust (at 1400 kc. only) the aligning
condensers on the rear of the gang:-condenser
frame in this order: C1, C2, C3, C4, CsS.

If an alignment test at 800 kc. indicates the
necessity for aligning one or more of the cir-
cuits, this may be done by carefully bending
the rotor end plate at the point where it meshes
with the stator, (the aligning condensers being
used only at 1400 kc.). Repeat this cycle of
operations at 550 ke.

Modulation hum in carlier sets (a strong 60-
or 120-cycle hum heard only when set is tuned
to one of several local, powerful stations) may
be corrected by inserting a 14 -meg. resistor
in the lead to the arm of the volume control,
and shorting the control-grid filter resistor of
V2. As this change has been made in later
production of the Super-Synchrophase, the cir-
cuit shown below incorporates these modifica-
tions; R9 is the 4-meg. resistor, and X1 de-
notes the former position of the filter resistor.

If strong local stations which are separated
30 ke. interfere with each other, the trouble
is probably due to pickup via the light lines.

Weak signal, or no signal, may be due to
the screen-grid tubes; and it may be handy for
the Service Man to know that a convenient
test may be applied. The screen-grid caps are
removed and the control-grid is touched with
a moistened finger; when a bhum will result if
the tube is good.

Fading and intermittent reception may be due

i ! : :
4 ings and core; power transformer. cover not Cuit out of. balance the sho.rtefi-coxl test can-  to defective tubes, grid-to-cathode leakage, or ]
g tight; tube shields loose; loose chassis hooks or  mot be applied here; aemce it is necessary to  jntermittent grounds inside bypass or filter con- N
i bolts; console doors not fitting well; poor con- use the equivalent plan of carefully bending densers. In the second instance, the fault will f
i tact at caps of control-grids; defective cone outward, slightly, the end plate of condenser po develop until the tubes have been heated b
d paper. Cs, and noting the mever reading (which should  for some time; advancing the volume control 3
'~§ Circuit oscillation may be a matter of tubes. Temain fixed or decrease). then brings the signal back, but it fades again. i
5 Then again, the ground may not be sufficiently This procedure completes the check on the The remedy is to replace R12, if it has a value H
i good; or even an accumulation of dirt under high-frequency side of resonance; now we will of 3 megs. (silver ends), with a resistor of "
5 the contact brakes on the condenser rotor shaft <check the low side. Using an insulated rod, the type used in late sets. This is 3- to 1
H may cause circuit oscillation (usually between gently press inward the end plates of C1, C2, meg., with brown ends.
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- x C-  A-B- A+ 67+ BHI3
9 GND. B
C10—500-mmf. for '40 second detect
i or 200-mmf. for "12A : €LECLOT, on tubes. Yaxley 4L or any 2-ohm
List of Constants C11—.001 mf. Sangamo fixed condenser; rheostat or resistor adjustable to
L1—Detector coil primary or antenna R1—15-ohm Yaxley filament resistor, approximately 0.9 ohm;
winding; three required; ) R8—10.000-ohm Electrad
L2—Detector coil grid winding; R2—200_0- or 3000-ohm Electrad ﬂexl_ble RY—50,000-ohm Electrad
L3—Second-detector tickler. 8 turns resistors. Used for R.F. choking iich
of Mo. 30 D.S.C. on top of L4 at or filtering effect, 4 required; if SW1—Battery switch,
“B+" end; substituted in place of CKls in SW2—S SW1
L4—LF.T. winding, 140 turns No. 30 Gy () el £ ame as
D.S.C. on 1l-inch (outside diam- guu:e 3 .
i — R3--Second-detector grid-leak, Elec-
G Bl - LIRS G IR trad metallic type. 7 megs. for the
i i i indi ! . I NSNS NSNS NN =
1.6 —Oscillator coil plate winding; f12A }*:S S;igo'nd detector, or 4 megs 3
CK1—R.F. chokes, Hammarlund shielded or the D X =3
type. In manufactured LF. trans- R4—100,000 - ohm Electrad metallic =
formers for the “HY-7,” CK1, L4 fixed resistor, leak type. Reduces E
(and L3 in one), and C3 are with- D.C. voltage placed on space- G A ROD =

in the shielding can along with C9 Ro__EBAREE gé%d’wo 000-ohm Klectrad
or C6. Thus live circuits are fully 4 :

shielded; “Royalty” variable resistor, poten- RAD ' 0

CK2—H lund shielded R.F. chok tiometer type for volume control;
—Hammarlund shielde .F. choke. . )
One or three required: R6—2-megohm Electrad metallic leak, CO .

F e . two required;
A. .T.g":et;onal A-100 audio trans- R7—Resistance to set filament voltage

Cl1—50-mmf. Hammarlund or Pilot N‘ODEL EA

midget condenser for first-detector
tuning; two required; *
(2—.01-mf. Sangamo fixed condenser,
by-pass for R9;
C3—0.25 mf. Sprague midget fixed con-

T
O _ et = = — g PN IEN per st e
| WN190 MO0 UX1I2 AU

0 .

ux 210

denser, six required;
C4—100-mmf. mica variable conden-
sers (Hammarlund “EC80” equal-
izers), three required;
C5—.001-mf. Sangamo fixed condenser, =
two required if second detector is
’40. (C5 becomes .0002-mf. if sec-
ond detector is '12A);
C6—200-mmf. Sangamo fixed conden- -
ser. Grid condenser for detector;
C7—Same as C1, but tuning condenser
for oscillator;
C8—1-mf. Tobe fixed condenser;
(9—>500 mmf. Sangamo fixed conden-
ser, three required unless second
detector is '12A (see C10);
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Methods of Suppressing Line Disturbances Such as Motors, Etc.
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This illustration shows you various methods of eliminating disturbances caused by motors. generators,
and other electrical devices.

P
-

b 4

FIGURE No. 1 Shows power line connected to the motor. Across this 110 volt
A C iine we place a 1. to 4. MFD condenser. In series with this condenser. a
fuse of about 3 amperes must be used.

FIGURE No. 2 Shows you how a 1. to 4. MFD condenser is connected to one leud
of the line and grounded.
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FIGURE No. 3 Shows the application of two 1. to 4. MFD condensers across the
line and aiso the application of one choke coll in each line. Choke colls used
fn this installation are made by winding approximately 660 turns of No. 18
B & S gauge double cotton covered or enamel wire on to the fibre, bakelite, or
treated wooden spool having a core dlameter of % ” and outside dlameter of
1%~ and winding space of two inches wide. This type choke is for a load of
6 amperes or less.

'0) MONN¥I-AGSII¥I

WRAHLO ANV WO
SE® ON WINWMWOISNVAL
OYV 3IBVLAS 3t MISICVW

WILIAWOLLNILOG WOWLNOD IWN
otivM

L-Jalm ¥

CISEVHD 40 1LW0odN4

WNONE

FIGURE No. 4 Shows method of connecting two 1. to 4. MFD condensers in
serfes across the A C line. In series with these condensers you will note a fuse
of 3 amperes, the connection between the two condensers should be grounded.

FIGURE No. 5 Shows method of connecting a choke coll and condenser in parallel,
in one side of the line. The condenser in this case should be .1t0.6 MFD
capacity. Choke cofl i~ to be used made by winding 150 turns of No. 18
DCC magnet wire on a fibre or bakelite tube 3” in diameter and approzimately
37 long. Only one layer of wire is wound on it.
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The arrangement shown in Figure No. 5 can be used for eliminating the line disturbances of varlous

electrical devices. This method has been found advisable where it has not been possible to elear interference
in any other way.

The idea is to tune the interference to a frequency which does not fall within the
recoiving band.
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OFFICIAL RADIO SERVICE MANUAL

Radio Service Data Sheet

The “Model 50" chassis is used in the ‘‘Model
52" Majestic superheterodyne; removing the
legs from the small cabinet, thus making a radio
set of the mauntel type. results in the '~ Model
51" receiver. This circunit is one of the latest
developments of the Grigshy-Grunow Company,
Chicago, Il

Referring to the diagram, the following parts
values will apply: (C1, C2, C3, ganged variable
condensers); (C3, C6, C8, C9, C10, C11, (12,
C13, are built into the receiver assembly as
circuit-aligning units); C4, C7, C17, C18, .001-
mf.; Cl4, C15, C21, C22, (23, C28, 0.15-mf.;
Cle, C19, C24, 1.0 mf.; C20, .04-mf.; C25, 3
mf., C26, 2 mf.; C27, .09-mf.

The resistors have the following ohmic values:
R1, 10,000; R2, 100,000; R3, 12,500; R4, 500;
RS, 35,000; Ré, 25,000; R?7, 800; R8, 60; R9,
2,680; R10, 4,170; R11, 4,030; R12, 645; R13,
116.

Filter choke Chl has a resistance of 330
ohms; the field coil is filter choke Ch2, 1,000
ohms. A 3.2-volt pilot light is used at \'9.
The volume control is a double uunit; the ganged
resistors R1, R12.

Lack of plate voltage on the second detector
may be reported in some instances; probably
due to-an open resistor (R6).

Condenser C8 is the antenna compensator.

Operating current values are as follows: Fila-
ment potentials, V1, V2, \'3, \4, \'5, V6, V7,
2.35 volts; \'S, 4.8 volts. Plate potentials, VI,
\'2, 180 volts: \'3, 256 volts; \ 4, 225 volts;
V'S, 90 volts; \'6, \'7, 250 volts; \'8, 358 volts.
Plate currents, \'1, V3, 3 ma.; \2, 0.8ma,;
\'3, 4 ma.; V4, 0.3-ma.; V6, V7, 25 ma.; V8§,
40 ma. Control-grid potentials, \'1, \'3, 3 volts;
\'2, 8 volts; \'4, 20 volts; V6, \'7, 37.5 volts
(on analyzer, the grids may read about 1.75
volts; to get true reading, measure from fila-
ments to ground). Ncreen-grid potentials, \1,
V2, V'3, 90 velts, (Cathode potentials, same
as control-grids.)

Following are the correct (manufacturer’s)
code numbers for the Majestic tuhes recommended

for the receiver: V1, V2, V3, “G.24;" V4,
“G.27;" V6, \'7, “G-45;" V8, “G-B0." VS
is a ‘427" de Forest tube.

Where the line potential exceeds 118 volts, it
will be necessary to use a line-voltage regulator;
there is available a special unit which is recom-
mended 1n such instances. It is designed with
three ontlets marked “110,” *120,” and *“130”
volts, rating the corresponding inputs.

It is extremely important that an accurately-

CAP
RF

calibrated oscillator be used to supply the 175-kc.
frequency required for aligning the receiver;
and that the procedure be followed accurately.

To align the intermediate-frequency oscillator,
connect the output of the I.F. oscillator to the
grid of first detector V2. Tune the oscillator
to a frequency of 175 kc., and align the plate
circuit of V2, the grid and plate circuits of
\'3, and the grid circuit of \'4 for maximum
deflection of a milliammeter or thermogalvano
meter connected (in place of the dynamic re-
producer’s voice-coil) across the output secondary
terminals of the output transformer T2. This
alignment should be done with great caution,
inasmuch as it materially affects the entire
selectivity of the receiver.

1f the L.F. circuits are so far out of align-
ment that no signal can be heard, it may be
necessary to put the oscillator output (which
should be adjustable) on the grid of V3 and
roughly align the second half of the LF. stage,
first; then proceed with the remainder of the
steps indicated above. The four aligning con-
densers are located on the rear of the chassis
aboit midway down the right-hand side; from
left to right (facing the receiver from the
rear) their order is: Cl10, C11, C12, Ci3.

The procedure to follow in aligning the R.F.
circuits is given helow. The locations of the
small circuit-aligning condensers are as follows:
C5 (aligning condenser balancing the minimum
capacity of the oscillator tuning condenser C3
to the minimum capacities of the band-selector
tuning condensers C1, C2.C9), is accessible from
the bottom side of the chassis, and is located
next to the end of the gang condenser on which
the cable drive is mounted; C6 (“'tracking” con-
denser, shaping the tuning graph of the oscillator
to accurately match that of the hand-selector),
is accessible from the rear side of the chassis
through a hole in the R.F. hase assembly, and
just to the right of the power transformer; Cs,
the first antenna alignment condenser, is acces-
sible from the hack of the chassis, just slightly
upward and to the right of the antenna and
ground binding posts; C9, the second antenna
or band-selector alignment condenser, is acces-
sible from the bottom of the chassis and is
located through the center hole of the chassis
Lase.

Tune in a station at approximately 1,280 kc.
and align the oscillator and antenna or band-
selector condensers (5, C8, C9. Next, tune in a
000-kc. signal and adjust the tracking condenser
C6, while slightly rocking the tuning condenser

AP CAP
L2 (WDET C0 LB C11 (WLF (12 L4 (U 20DET

~C28

MAJESTIC “MODELS 50,” “51” AND “52”
SUPERHETERODYNE RECEIVER

knob from side to side, until maximum signal
strength is obtained, (as indicated on the output
meter). The third step is to sct the main tun-
ing dial to exactly 1,500 kec. and tune in, Dy
means of the oscillator aligning condeuser €5,
a 1,500-kc. signal. It now will be necessary to
readjust condensers €8 and C9. At this point,
the dial reading shonld be checked by tuning
in a broadcast station with a known frequency
higher than 1,000 kc.; and then the dial strip
is to be slipped to the correct setting with re-
spect to the index of the dial escutcheon. As
a final check, test the receiver for sensitivity
and selectivity; and, if necessary, repeat the
operation until satisfactory results are obtained.

Note that in some cases maximum output
may appear to fall at either the maximum or
the minimum capacity setting of the oscillator
tracking condenser C6. A simple check to de-
termine whether this is actually the maximum
output is as follows: after obtaining the hest
setting of C6, try a slight readjustment of C9.
If this readjustment results in nothing more
than slight improvement, the adjustment of C6
ts satisfactory.

Resistor R6 is located at the right of
connecting terminals, inside the can above
power transformer; it is below and between
sockets of the power tubes.

Resistor R1 varies the sigmal input to the
R.F. amplifier tube V1. The other half of the
volume control (R12) controls the biasing volt-
age on the R.F. amplifier V1 and the first
detector, V2.

Condenser C8 is adjustahle through a hole
in the rear of the chassis. When the installa-
tion of the receiver is complete, a station hetween
1,000 and 1,400 kc. should be tuned in, and
the volume control adjusted to low volume.
Then adjust C8 until maximum volume is ob-
tained. Further adjustment of this condenser
will not be necessary unless the length or posi-
tion of the antenna is changed.

The manufacturers advise that umder no con-
ditions should an attempt be made to use a
ground connection on the antenna binding post.

A tuned filter choke-and-condenser system
(Chl, C27) is used to reduce the hum level
to a minimum. For this reason, a replacement
condenser of exactly the right capacity must be

the
the
the

used, if it becomes necessary to change con-

denser C27; otherwise, the absorption circuit

(Chl, C27) will not resonate at the correct

frequency.
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The Majestic “Model 30" chassis is the most compac
intermediate-frequency amplification, working

has a single stage (screen-grid) of

at 175 ke.
being ganged wwith that of the oscillator.
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t of the A.C.-operated superhcterodynes yet produced, being adaptable to cven o midget cabinet. It
The tuning is single-dial; the R.F. stage’s tuning condenser
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HOWARD “MODEL SG-A” SCREEN-GRID RECEIVER

‘This radio set is a product of Howard Radio
Co., South laven, Mich, A novelty i its
design is the type of the tumng scule, which
is a white strip, graduated o kilocycles, ar-
ranged to slide from side to side.

Following are the parts values used iu this
receiver: ‘Tuning condensers ¢, (000So-mf.; (1,
025-mf.; (2, U3, C3, 0.9mf. (in individual
shield cans); Ca, 0.5-mf.; Co, (7, .00i-mf.;
8, C9, €10, each 8 mf. (Mershon electrolytic
triple unit).

Volume in this receiver is coatrolled by the
tandem unit R1-R2. ‘The resistance of R1 is
29,000 ohms; R2. of the "tapered™ type, has a
resistance of 10,000 ohms maximum (two thirds
turned. about 2,500 ohms; and one third reading,
about 10 to 23 ohms); R3, 300 ochm-. K4, Ro,
10 ohms; R3, 15,000 ohms; R7, 900  hm~. K38,
1,000 ohms; R9, 2,300 ohms. ‘The reprodacer’s
field cuil has a -esistance of 2,400 obm«; and
Ch, 2 is a 209 c¢hm unit rated at 0 henries.

The primary of 1.1 has a resistaice of 9.5
ohms; while the primaries of L2, 1.0, L4 have
a considerably higher resistance—245 shms  The
resistance of the primary of the mput trans.
former T1 js 1,200 ohms; of the secondary,
total, 10,000 chms. The primary of 12 has a
resistance of 400 ohms.

Operating current supply values for this set
follow (tube out of socket): Filament poteatials,
\1V2 Vg, volts; \'4, 2.47 volts \'3,
Vo, 2,13 wolts; V70 500 voltse 1Tate poten-
tiads, VI, V20 V3, 171 volts, A4, 167 volts;
A3 Vo, 272 vals

\ith the tube under test placed in a stawlard
analyzer the fofloming reading. may ‘r  b-
tained:  Iiliment voltages, V1, \'2, \'_, 23
volts; V4, 2,35 volts, V5, Ve, 2,18 vaoltsr \'7,
4.56 volts Plate potentials, V1, V20 V) lod
vadis, V4, 1532 welts: V5, V6, 234 wolts,  Grid
Inas potentials, V1, V2, V'3 288 1olts, V4,
147 volts; V5, Vo6, 48 volts. Cathode poten-
val, V1, V2, V3, 312 voits; V3, 12.4 volts.
Normal plate cerrent readings, V1, V2 \'3,
2.6 milliamperes; \ 4, 1.1 ma.; \'5, V6, 2¢ ma.;

245

V7. 00 ma. Sereen-grid potentials, V1, V2,
VJ, 68 volts,
‘these valucs were obtained with a line po-

tential of 110 volts, and the power wmansformer
PT et on 110volt tap, volume cuntrd full
on and tuning control turned w0 .owest free
quency.

1f a bridge is availahle for nieasuring the
mutual conductar ce of the tubes to he n.ed in
the set, note that a value of 1050 mmbos. is
averuge, 750 mmhos. is low, and tuies reading
higher than 1300 mmbhos. probably will cause
circuit  oscillation, Screen-grill  tubes  having
a plate current ranging between 2.5 and 3.1
ma. usually are good ones for this receiver;
those reading higher may cause circuit oscil-
lation, and those reading lower may result in
poor volume.

In 1instances where the set hus lLeen allowed

to stand idle for sore time, it may be found
that there is a vers noticeable hum in the
reproduction; this is an iwdication that the
electrolytic condensers are in need of re forming.
This is simply done by leaving the set turned
on for about fifteen minutes, with all tubes
except rectifier \'7 removed frem their -ockets,
(This puts about 4¢0 volts ucrass the filter
electrolytic condensers.) However the correct
forming time will depend upon the length of
t:me the set has been adle; mierely repeat per-
formance until correct operation is obtained,
The rcason the set may act in this way, when
first turned on, lies 11 the fact that the leakage
current thrangh the rlectrolytic condensers hass
increased appreciably, thus lowering the voltage

t/a v N
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In this mcdulated K I+ osclator, the vari:
able grid leak cucios the gudio wote.
Poltmeter 1M mas oot caternally for
initial sett ugs. the tip rucks bema ansulated
from the smuld. 1ie wumper of coil turns
will vary wath the twmng capaaty employed;
the oscdlazor ma - be cahbrated ayainst
broadcast stations, if desired. The amount
of testing signal covpled suto the set under
inspection is dete-mined by the 125-ohm
variaile resistor.

on the tulies. Checking the voltages is a con-
vemeut way of findit g out when the condensers
agam are fully fortud This forming opera-
non will not Le necessary 1f the set 1s wn oper-
aton at least one hcur cach day.

Fach make ot radis set has its own particular
design, whick responls hest to certain types of
service proreldure; and therefore the method of
re-ganging the condensers in this receiver (called
by the manuiacturer “‘re.gamung the set’™) will
Le describel,

In no case, when re-gaining the set, should
the compersator cordensers be adjusted with

the set cover removed. Before attempting to
improve the gain of the receiver, it is necessary
to see that, when the tuning dial is swung
as far as posside to the right, all the con-
densers are entirely meshed; otherwise, the
condensers wili not track over the entire tufi-
mg range, Should ths procedure indicate that
one or more of the condensers is not entirely
meshed, adjustment of this condenser may bLe
made Ly rotaung it; and for this operation, set
screws holding the condenser io the drive pulley
are provided.

1f it 1s unecessary to adjust the trimmers to
an extreme setting for maximum reading on
a meter (connected across the voice coil at M),
re.adjust them to a more central position and
move the serrfed plates on the condenser rotors
until meter M shows maximum deflection.

An  uscillator of somewhat unusual circuit
design is recommended as particularly coun-
venient for re-gaining this set; its circuit con-
nections are reproduced here. To complete the
connections for the u<e of this test unit, comn-

nect an A.C, volitmeter, with a scale of 0.3,
across the leads of the voice coil of the dynamic
reproducer.

Next, with a “twisted pair,”” connect the

“Ant.” and "Gnd.” of the set to the posts pro-
vided on the shiclded R.F. service oscillator,
adjust the oscillator for a frequency of 1400
ke, and adjust the 30-ohm hlament rheostat
until the voltmeter VM reads 3 volts. Then,
adjust the 125-ohm rheostat (which may be a

125 ohm potentiometer connected as a rheo-
stat) until the A\, meter M indicates 1.0
volt.

Now, insert a screwdriver in the hole .1o0-

vided in the chassis ccver and adjust the com-
pensator on the ianable cu.nlenser tuning the
input circuit of \1, until maximum deflection
of the \.C. voltmeter is obtained. Then follow
to the next stage, adjusting the rheostat for a
I-volt deflection, Duplicate these operations at
950 and 550 ke. 5

The Service Man is cautioned to check care-
fully the line connections to this receiver, uf
it has become necessary to remove these leads,
and to make sure that the connections are in
accord with the diagram of the receiver. Other-
wise, either a short may result and cause a fuse
to Llow, or a portion of the primary winding
of PT may be Lurned out.

For proper ventilation (and therefore longer
life of the screen-grid tubes) the set cabinet
shoulil he placed at least three inches from the
room wall.

To check the line terminal plug counections
for best operation, follow this proce ture: tune
in a distant station, reduce the volume, and
then very quickly reverse the posttion of the
line plug in the wall plate (hefore the tubes’
heater elements have a chance to cool). In-
creased signal strength often will be noted m
one position of the line plug.
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Model 8 Green Diamond
Using Magnetic Speaker
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