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XL -20; XL -25, XL -30

XL -61; AC -66

AC -63; AC -65

A
TO COMMERCIAL WIRING DIAGRAMS *****

savigator, navigator Power P.

77

78

79

80

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

ALL AMERICAN MOHAY1K CORP.
6 and 8 tube A.C."W" Power Pack

. Lyric models 60, 61, 62, 65 and 66
Lyric models 80, 83, 84, 85, 86, 88
70, 73, and 75

k No. 90 chassis, .80 cycle

[No. 90 chassis, 25 cycle
No. 96 chassis, 60 cycle
Mohawk one dial battery and A.C.

226 - 227

82

82

82

83

83

84

84

ATWATER KENT MANUFACTURING CO
Model 10; Model 10B; Model 20 com-
pact; Model 12; model 19; Model 20 -97
Model 21 dry cell; Model 32; Model 36
with condenser olume control; model
36 with resistance volume control --- 98
Models 30, 33, 35, 48 and 49 99
Model 37; Model 38; and power unit 100
Models 40, 42 and 52; Model 44; and
power unit 101
Model 41; Model 43 102
Model 50; 2nd. type power unit for
model 41; 3rd. type power unit for
model 41; 2nd. type power unit for
model 44 103
Model 55 and 55C 104
3rd. type Model 60-C 328

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

AMERICAN BOSCH MAGNETO CORP.
15 Amborola; 27 Amborada; 46 The Little
Six; 57 and 87 86

Cruiser, Royal Cruiser, and Imperial
r Cruiser model 35 battery 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

I.

Ifi

156 Cruiser; Model 28; Model 825
Super Dynamic Power Pack 89

Models 48 and 49; Type BAN edition 2
Nobattery; Type IAN edition 3 and 4
Nobattery; Types WIN edition 5 and 6

Nobattery 90

model 54 receiver; mosch Motor Oar
receiver 91

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

AMRAD CORPORATION
Neutrodyne A.C. -5; Model D.C.-6;
Yodel A.C. -6 Concerto socturne
Model D.C.-7; Model A.C. -7
Model 80, 82, and 83; No. 7100;
No. 5-522
3500-2; 3500-1; S-733; 7191 power
unit; No..3590
Amrad model 81 (Bel Canto Series) -- 96

92
93

94

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

ARGUS RADIO CORP.
B 190; B 125

95

326

B
BALKITE PRODUCTS COMPANY
Model C; Model F
models A-3, A-5 -and A-7

340

105

352

BREMER-TULLY MFG. CO.
B.T.Counterphase 6; Counterphase
6-40 power converter 106
6-40 circuit diagram; 8-20A 107
7-70 and 7-71 108

BROWNING DRAKE CORP.
Model 34, 36 and 38 350

BRUNSWICK BALKE COLLENDER CO.
Models 14, 21 and 31 S.P.U. 109
Model 31 combination radio and
Panatrope 110
RRA-1; RPA-4 .265
Models 3 and 10 267

BUCKINGHAM RADIO CORP
model 80 348

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

C
CAPEHART CORP.
See Webster Elec. Co. Page 350

CLEARTONE RADIO CORP.

Goldcrest Model 60; Model 80
Clearodyne Model 70; cleartone
Series 100
Model 110 compact; Model 112

112
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Model 3B and 3C; Trirdyn 3R3; 5-38;

Type V; Model 51; 2 -stage A.F. amp -
n lifier for type V; Model XI
1:

E Model 4-29; Models 30S, 31S, 33S,

34S; Models 40S, 41S, 42S, 82S ----- 132

Models 40S, 41S, 42S, 82S, arranged

for M type speaker; Model 401;

Model 608
Models 60S, 61S, 62S, 63S;
Jewelbox 704-A 134

Model 601 135

Jewelbox 704-B; Showbox 706 136

Jewelbox 704; Gembox, Gemohest

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

Jewelbox 705; models 20,21,22;

Model RFL-90 138

Models 41-A and 42 -AL; 6-60 and 6-85- 139

Bandbox Jr. 401-A; 602 Bandbox;
.1

4 Buddy and Chum 140

COLONIAL RADIO CORP.
Model 31 A.C.
31 and 32 D.C.
32 A.C.
33 & 34 A.C. Remote control

115
116
117
330

COLUMBIA PHONOGRAPH CO. (see Bolster)
6 tube A.C. set; 7 tube A.C. set ---- 118
Columbia C-5 and Eolster K-24;
C-5 Substitute 119

models 930 - 300; Model 931 120

Model 902; Type 950 radio and phono-
graph combination 121

Models 900 - 901; Model 961 122

Power rack for model 980; 6 tube D.0
set C6 - C7 123

Type 980 radio and phonograph comb. - 124
Screen Grid - 8 125

CONTINENTAL RADIO CORP.
Models Ten 29-A and E with 171-L
Power Unit; Model 9 126

Slagel 29-C; Slagel 2p -A and B 127

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

A11 Modeli 129

CROSLEY RADIO CORP.
1 AC -7 and AC -7C 130

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

E
EARL RADIO CORP.
See Chas. Freshman, Inc.

131

133

THOMAS A. EDISON, INC.

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

R-1, R-2 and C-2 Chassis Jr and Jo;
Model C-1 chassis SC --------- 142

Rt-1, R-2 and 0-2 chassis Jr and
Cr (25 cycle)
(Also see Splitdorf)

F

143

F.A.D.ANDREA, INC.
Fada 10, 11, 30 and 31 - 60 cycle;
10Z, 11Z, 30Z and 31Z - 25 cycle;
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 cycle;

35Z A.C. - 26 cycle 147

Fade 40 A.C. 60 cycle using P-250
Elec. Unit and 7-A speaker; Fada
50, 70, 71 and 72 148
E-420 Electric Unit; E-180 Electric
Unit; 192-A receiver, 192-S and
192 -BS Units

"7" A.C.; 75 and 77 A.C. 60 cycle --- 150
Special model 265-A and Fada "7"
model 475-A --------- ---------------- 151
460-A receiver and R-60 unit;
R -80-A unit, 480-A and SF 50/60-A --- 152
"Special" A.C. receiver 265UA er CA
and RP-65-UA or CA; 262-UA or CA and
RP-62-UA or CA; 480-E said SF 50/80-B-153
"ABC" 6 volt supply types 66-Q 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

149

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 )1 158

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

NR -9 - 9A
Model 10; Model NR11; Model NR12
Model FE -15; FE -18; AR -20; NR -60

Models 30 and 40; Models 3014, 40N and

4814; Model 50
Model 130; Model NR -215, NR -400;
English long and short wave set
Model 457 Power Unit; Model NR-80DC -
Model 90S AC; model !4R-95 AC; 470
Model NR -85; model 53; Model 800

CHAS. FRESHMAN CO., INC.
Earl models 21 and 22; Earl models
31 and 32
0-16S; Model N

159
160

161

162

183

164
165
166

167
168
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DModel G; Model Gepower pack;
n G with G60 -S power supply
M Earl model 41; Freshman model M with
H M -60..S Power Supply

[New and Improved Masterpiece;
Equaphase; Model H-9

0 Combination K and K -60-S; QD-1SS;
E Q-15 and Q-16; 2N and 2N-60-5
21AC and 22AC; 2Q-15 and 3Q-16

Model 121; Model 21 D.C.; Earl models
33, 31 and 24 DC
31 and 32 AC; 31 -SAC and 32 -SAC and
Earl 33 -SAC; 41AC

tl

Model

GENERAL MOTORS RADIO CORP.
Day Fan 09111-11; OEM -7; OEM -7 super

selective; 5 -tube 1925 model

Day Fan Five "5044"
Day Fan Five Twenty Seven 5 -tube;

Six - 6 -tube; Seven - 7 -tube
Day Fan 6-61 - 6 -tube; 68 - 6-tube;

6 junior 6 -tube; 6L0 - 6 -tube

SAC - 5 -tube; Model 35 7-tube; 6AC

Power Set; 6 Junior AC Power Set;

110 volt D.C. 6 -tube; Motor Gen-

erator Set
32 volt D.C. set 6 -tube; motor Gen-

erator 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 #5524 and #5525

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

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

A.H.GREBE & CO.

R.F. Amplifier type RORN; "13" Regen-

erative 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 -

GRIGSBY-GRUNOW CO.
Majestic Models

60-70-80; 78P3 Power

Unit; 7BP6 Power Unit
190

Model 90; 9P3 Power Unit; 9P6 Power

Unit; Model 70B chassis in 72 Set 191

Model 100; 90-8
192
193

Model 100-B; 180 and 181

169

170

171

172
173

174

176

KIIIIMete-i-RISSZCZ

7P6 and 7P3 Power Unit (old wiring);
7P6 and 7p3 Power Unit 194

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

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

GULBRANSEN COMPANY.
9 in Line, old and new models

I

176 INSULINE CORP. Or AMERloA
C. Short Wave Set

177
178

179

180

K
KELLOGG SWITCHBOARD AND SUPPLY CO.
6 Tube Set; A.C. 7 -tube set induc-
tance tuned
Power Unit 1-50 for sets #524, 525,

527, 528; Chassis "B" 199

523 and 526 with power unit #245 200

Wave Master; RFL 7 -tube Cascade 201

COLIN B. KENNEDY CORP.

181 Model 281; 110; 220 202

Model 6 type 420; 430 and 203

7 Cornet D.C.; Type 435; Model 20 type

440; Model 521 and 525 204

Model 10; Model 11 205

182

183

184

338

186

187

188
189

KING MANUFACTURING CORP.
Model 1011 Neutrodyne; 25 Neutrodyne;

71 Neutrodyne; 3G T.R.F.; 61 T.R:F.;

62 T.R.F.
Model E; Model 80; Model 81

Model F; Model 82 and power pack

185 Yodel J; Model H
Model 97; Model 98; King Monarch

Model G; Power pack wiring King Royal,

Imperial, and Monarch

KOLSTER RADIO CORP.
Columbia type 930; Kolater 6K

Raster 6 -tube receiver; 7 -tube

A.C. set (Brandes)

Kolater 8A -BC; 611; 7A and 7B

K-44; 1-43.

K-45
Brandes 810; 815; B16

Tuning chassis for 7 -tube seta used in

K-21, 1-23, 1-24 and 1-28; 4 -tube

chassis used in 1-20, 1-22, 1-25 and

1-27; Power supply and amplifier unit

in K-24

C.R.LEUTZ, INC.
Trans -Oceanic; "Seven Seas" console - 331

197

340

198

206
207
208
209
210

211

212

213
214
215
216
217

211



OFFICIAL RADIO SERVICE MANUAL

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

N
NATHANIEL BALDWIN CO.
Screen Grid Model 80

NATIONAL CARBON CO., INC.
..,veready models 1, 2 and 3; Series
Eveready series 30, 30-C and 40

P
PHILADELPHIA STORAGE BATTERY CO.
Philco Model 40; Model 41
Model 65; Model 76
Models 77 & 77A; 86 & 82
Model 87
96 & 96-A; 296 & 296-A

219

50- 220
221

Models 511, 512, 513, 514, 515, 531,
551, 571; Model 95

PIERCE AIRO, INC.
AC -24-45

PILOT RADIO AND TUBE CORP.
PE6; K-113 power amplifier; Pilot one
Electric 6 -tube; Super Wasp
Pilot Automotive Radio; Grimes
110 -Volt D.C. New Yorker; Twin S.G.8
K-106; K-108; S.G.-105

R

RADIOLA DIVISION
Radiola Senior; Radiola RS; Radiola
III; Radiola AC; Radiola AR; Balanced
Amplifier, Radiola VII
Radiola V; VII; II; IV
Radiola II1A; IX; Superheterodyne;
Radiola Grand

324 Radiola 16; AP -937; VIIB
Radiola 20; Radiola 30
67

Super VIII (AR -810), "semi -portable"
(AR -812), 24 and 26
Radiola 25
46 D.C.; 33
Radiola 17; Radiola 60; Radiola 18
33 D.C.

28 (battery operated); Loudspeaker
104 RPA unit
47

Radiola 64; AP -951; AP -935
Radiola 41; Sterling SPU; Receptor

227 SPU; Loudspeaker 106
Radiola 67
Radiola 47
Radiola 50; 51
41 D.C.; 51 D.C.
18 D.C.; 82

Radiola 66

228 30-A 25 cycle; 21 & 22; 30A RPA Unit
Brunswick RPA-4 with Panatrope and

229 panel connections (8 -tube panel);
230 RPA-1 with Panatrope and panel conn.--

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

222
223
224

225
226

352

R C A - VICTOR CO. (Victor Division)
Alhambra I (7-1); Electrola Cromwell;
Borgia II

231
Electrola 9-25; Electrola 9-40 232
Electrola Hyperion; Alhambra II and
Florenza; Radiola 25 Catacomb for
Alhambra II 9(7-2) and Florenza (9-1)- 233Yodels 7-3, 7-30 and R-20; Electrola
Radiola 7-26; Victor Radioli 16 234
10-70; AP -777C; Catacomb, Radiola 28;
12-15; 12-25
AP -952 and AP-997; Victor Radiola 18;
AP -974-A; 951-A and 997-A; 12-15 ---- 236Victor Radiola 17 (in model 7-25);
9-15

AP -736; AP -997C; Model 9-55 238
Electrola Radiola 9-54; Automatic
Electrola 10-69; and power wiring 239R-32, R-42, RE -45, RE -75; 10-69;
10-51

I1P-947(RPA-1A); AP -952 and AP -997
(RPA-5 and RPA-5 special);
Uectrola Radiola 9-18 241'-26; Radiola 9-54; Electrola 10-70 242

235

237

240

REMLER RADIO CORP.
45 KC Superheterodyne

S
SILVER -MARSHALL, INC.
Models 30 (chassis), 60 Lowboy, 95
Highboy and 75 Concert Grand
720 A.C.

S.M.690 Public Address System

SONORA PHONOGRAPH CO., INC.
Model 2RP-25
3R and 4R
3RP
5R
7P

B-31 (25 cycle); Phonograph automaticatop

SPARKS-WITHINGTON CO.
Sparton Model 39; 89A ---
49; 9-30
931 and 301 D.C.
6-26, 6-16; A.C.62-63 & A.C.7

243 IC:

24414

245
246
247

248

249
250
251
252
253

254
255
256

257

258
259
260
261
262
263

264

265
266
267

340

268

59

340

Ii

269 ft
270

2711g

272 M

273 M

274

275
276
277
278
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A.C.-89; DeLuxe 109
Sparks Ensemble
5-26, 5-15; Model 110

rSPIEGEL, MAY, STERN CO.
if -Melrose" - same as Apex 41

FSPLITDORF ELECTRIC MFG. CO.
h R-200; PAD -4; ABBEY (with volume
I= control)

K ABBEY Model 171

1 STANDARD RADIO CORP.
A.C. Model 29

STERLING MANUFACTURING CO.
hNo. 4; No.4 chassis, power unit,
and speaker
No.4 speaker; No. 4 power unit;
No. 3A chassis

279

?80
281

306

U
UNITED AIR CLEANER CO.
Sentinel 660 9 -tube 346
Sentinel 666-C 9 -tube chassis for
phonograph combination 346
Model 444 7 -tube S.G. 348

UNITED STATES RADIO AND TELEVISION CO.
Model 80; Apex 48 - 60 cycle,

322 48A - 25 oycle 305

324 Apex 41 - 60 cycle, 43 - 25 cycle;
42 - 60 cycle, 44 - 25 cycle 306
Apex 46 & 47 - 60 cycle, 46A & 47A

342 25 cycle; Model 30 Automotive 307

UNITED REPRODUCERS CORP.
(Peerless) Courier "65" chassis;
Series X-70 303
Series 20 Electrostatic (Xylectron)-- 304

SrEINITE RADIO COMPANY
50-A & 102-A
991, 992. 993; 261 & 262

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

F 335 - 340; 345 - 350 - 355 - 360;
[1385 - 390
500 - 520 - 525; 700 - 705 - 710;
530 - 535; 715 - 720
Power unit models 530 - 535 - 715 -
720; Power units models 801 - 801A -

H 811 - 811A - series B; Yodel 806
11 series B

Model 750; 950 series battery S.G.---
950 D.C.; 950 25 & 60 cycle A.C.
Series 900

282

283

284 ZENITH RADIO CORP.

285

286

287

286
289

290
291

is STRumBERG-CARLSON MFG. CO.
p Circuit D-968; 523 & 524; 635 & 636- 292
0 641 & 642 293
11 638 D.C.; 652 & 654 294
846 295

M403 AA audio power unit; 404RA and
u1404RAC SPU; 403B audio power unit 296
m 635 D.C.; 601 & 602 battery 297
q No. 1-B; 463 & 403A power pack;
II No. 10 and 11 receivers 298
No. 704-B; 501 & 502 299
No. 734-B; 633 & 534 300

T
11 TEMPLE CORPORATION

8-60, 8-80, 8-90
H 8-61, 8-81, 8-91

ITRANSFORmER CORP. OF AMERICA
tiClarion AC -53, AC -55, 25,51 - 25,53
H25,55

(iTRAV-LER MFG. CO.
EiModel 6 & 7; DC & AC Power Packs

11E & 14E; 11 - 12 14 308
17 -series filament: 4R; ZE10 power
supply; ZE-5 power supply for model 17 309
33X & 362Z 6 -tube electric;
34P & 342P 6 -tube electric 310
Model 27; 31 & 32
ZE4 "B" Power supply; ZE3 "A" power
supply; Models 33 -34 -35 -35A -342-352-
352A-362
35P-35AP-352P-352AP; 37A
ZE14 power supply; ZEll power
ZE13 power supply; ZE15 power
39 -39A -392-392A; 40A

35PX-35APX-352PX-352APX-37A; 333-353A
6 -tube D.C. set

ZE17 power supply; ZE18 power supply;
Models 60, 61, 62, 602, 612, & 622
without loop; 64, 67, 642, & 672
with loop
15 & 16; 15E, 15EP, 16E, 16EP;
42 & 422

ZE16 power supply; ZE12 power supply;
Models 41 & 412
Models 52 & 53; 54
Model 70 (71, 72, 73 & 77 60 cycle.
712, 722, 732, &772 25 cycle)

311

312

313

supply;
supply-- 314

315

316

317

318

319
320

321

MISCELLANEOUS CIRCUITS
Aerodyne Six 344
Ambassador Four 344
Magnavox TRF-5 and TRF-50 344
Continental Wireless and Supply Co.

301 "Voice of the Road" Automotive 344
302 magnaformer 9-8 Superheterodyne 352

Blair TRF 6 -tube receiver 342
St. James Superheterodyne 336
Madison Moore Superheterodyne 336
Victoreen Superheterodyne 336
Wells Gardner Co. Nine in Line -

332 same as Gulbransen see page 197 LI

328
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INTRODUCTION

HIS book has been compiled in an attempt to give the radio Service Man as complete
and concise a compendium of practical data and instruction concerning radio
installation, maintenance and repair as could be selected from the hosts of meter -

dial already written on the subject. It is evident that a book of this type, to be
II; entirely complete, would cover virtually all phases of radio and include complete dia-
grams and specifications of every radio set that has ever been built -- an enotalous
undertaking which would give the book a stupendous size. While such a volume would be
of value for reference, it would be too clumsy to be handled by the busy radio Service

1::1 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 active
Hservice that daily require his attention. Therefore, only the salient features of radio
[Aservicing are given, and information on the servicing of battery sets, which are daily
Idbecoming obsolete, is covered more in general than in detail. In all instances where
II possible, specifications are given in connection with the diagrams, which were obtained
hthrough the kind assistance of the various manufacturers. More up-to-date information
Pon later sets can be supplied from time to time as the material becomes available, for
I:which purpose the loose-leaf form of this book has been adopted. In connection with
RADIO -CRAFT Magazine (which supplies the latest important news on the subject in proper
page size to fit in this book) the book can be kept alive and up-to-date and be of

;_inestimable value to the active Service Man.

irc, No attempt is made to delve into the theory of radio, since this is not within
Tithe scope of a book of this type. There are many technical books covering the theory
;and practice of radio, from which the would-be Service Man can get a good elementary
;grounding on the subject. Therefore, it is here assumed that the reader has an adequate
technical knowledge of the subject, although technicalities are avoided as much as

Epossible and simple language is used throughout, covering mainly the practical rather
than the theoretical aspect of the subject. For, after all, the Service Man is practio-

Eal. He must go out in the field, diagnose the troubles in radio sets from the symptoms,
E and in a few minutes' time correct the defects. A man of theoretical knowledge only is
rat 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
ILworld cannot give as much knowledge in this line of work as can be obtained by install -
F ing, servicing, and repairing a hundred sets of different types. Highly -trained engin-
eers have been known to labor for hours on a set that would not work, only to find out

plater that the antenna was disconnected; a condition which would be instantly noticed
by a less -technical but practically -trained Service Man. He who can give the quickest
rand best service will have the greatest number of satisfied customers and will build up
bthe greatest reputation and monetary income. He who bluffs his way through and makes

only temporary repairs in hopes of obtaining future work on the same sets, will soon
find that his best customers have left him. A thorough knowledge of the work, backed

Eby a few months' practice, together with a data book of this type containing informs-
Etion one cannot reliably oarry in his head, should be the foundation of a suocessful
Leervicing business, provided it is conducted in an honest manner. We hope that the read
pert; will find this book as valuable as we are trying to make it.

K

Aside from his theoretical and practical knowledge of radio, the Service Man, like
Fa practicing doctor, should be somewhat of a psychologist. Not that his psychology will
have any effect upon the subject on which he is working, as in the case of the doctor,
but he will come in contact with all kinds of people, the vast army of radio set owners,
tsome of whom will look upon him with suspicion and presume that they are being swindled,
Vino matter how fairly he treats them. He will be called upon to explain in detail every-
tithing connected with the work, and must not only repair the set, but give the highly-
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;opinionated set owner a still higher opinion of his knowledge of radio. Of course, such
leases should be handled tactfully, but just how is beyond the scope of this book, which
jmakes no attempt to teach psyohology. This can be learned better out in the field than
;;;from books. "Trouble -Shooting" in radio has many interesting and peculiar aspects.

The first section of this book is devoted to pointing out the weak spots in all

1

fi

kinds of radio sets and showing where trouble is likely to 000ur, how it can be boated,
isolated and repaired. Of course, the first and greatest symptom of a faulty radio set
manifests itself in the loud speaker, which does not speak very pleasantly, or refuses
to talk at all. This symptom is noticed by the set owner, who immediately telephones
for the Service Man. From the owner's report of the sets behavior, the experienced
Service Man can usually point his finger to the cause, since there is a cause for every
effect. From this, he can select the necessary tools for making repairs, if any are
required, and also any tubes, batteries, etc., which may be needed, and the job is
shortly completed. The inexperienced Service Man, however, not being so keen at diagnos-
ing from the meagre symptoms, must necessarily carry all his tools, testing apparatus,
and spare parts, and make a longer job of it at greater expense to the owner. By making
the tests systematically, the beginner can effect repairs quicker and soon acquire that
apparently psychic insight into radio sets that the expert enjoys. The more proficient
he becomes, the fewer tools he requires and the fewer tests he has to make. Therefore,
we have endeavored to present, in a concise manner, a desoription of the various test-
ing devices and tools that are indispensable to the beginner, as well as of great aid
to the expert, and show how they are used in diagnosing set troubles. While many writ-
ings on trouble shooting trace cause to effect, we have attempted to trace effect to
cause, which is the necessary procedure of the Service Man out on the job. As a con-
crete example, it is a simple matter to tell someone through the medium of a book that
an open audio -transformer winding will stop the set from functioning, but it is an
entirely different matter to trace the cause of a defective set back to the open trans-
former winding, when there are many other reasons why a set might stop functioning.

We believe that the vast collection of diagrams, forming the main bulk of the book
swill be of help to all radio Service Men, and consequently we have made it as complete
uas possible without including diagrams known to be of little value. In modern menu-
,

ifactured radio receivers of somewhat inaccessible nature, an authentic diagram is al-
inost indispensable in making testa, such as voltage and current readings and resistance
measurements, for the difference in internal connections of various receivers is not
apparent from the outside, and without the diagram mistakes are likely to be made.

We shall be pleased to receive suggestions and criticisms from those who are out
in the field, and at the same time we wish to extend our thanks for the many suggest-
ions submitted to RADIO -CRAFT by so many praotioal Service Men, which have been of greet
aid in preparing this book, and also to the manufaoturers who have generously submitted
data and diagrams oonoerning their products.

THE EDITORS

EFA

Sometimes the Service Max's mosey comes easy
33
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CHAPTER I

SERVICE EQUIPMENT

5;

PRED and accuracy in set installation and servicing depend upon the skill of the
Service Wan and the tools and testing equipment at his command; the greater the
skill, the leas equipment required, and vice versa. Praotioe will strike for each

his own balance between skill and equipment, and he can be judged accordingly. Good
testing equipment will instil confidence into the customer and help largely to allev-
iate dissatisfaction. The nature of the work and type of set also dictates to same
extent the equipment required. If a oar is used, one can naturally carry a well-nigh
complete set of tools and testing apparatus, but without the oar, only the most necess-
ary paraphernalia should be carried, the rest remaining at the shop for work too oak.
plex to be done at the customer's home. The list below gives the tools, supplies and
instruments that every Service Man should have available:

(2) Tools:
One pair diagonal pliers
* pair long -nose pliers
" pair side -cutting wire nippers or pliers

jackknife
socket -wrench set
pair test prods

* combination neutralising and aligning tool
automatic blow torch

" soldering iron
can flux
short, heavy screwdriver
long thin screwdriver
roll friction tape
hand drill with assorted drills
reamer
coarse file
sheet emery cloth
fine file
flashlight
large piece of cloth

This illustration shows the radio Service Man's ideal tool and testing

equipment. Note the convenience of the carrying case. Photo courtesy

The Grenpark Co.

il
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Fig. 1. - The Supreme Diagnometer is one of the most completely
equipped testing apparatus available to the Service Man.

(3) Miscellaneous Parts: Assorted grid suppressors; center -tapped filament resistors;
by-pass and niter condensers; variable high resistors; grid leaks; replacement A.F.
transformer; phonograph pick-up adapter; rheostats; hook-up wire; a roll of bell wire;
milenite tacks; insulated staples; replacement sockets; tube shield; trimming conden-
sers; neutralizing oondensers; tube adapters; R.F. choke; R.F. transformer; open and
closed circuit jacks; filament switches; S.P.D.T. switches; phone plug; binding posts;
soldering lugs; lock washers; assorted screws; aerial insulators; lee.d-in screweyea,
hooks and insulators; lead anchors; filament ballasts; pilot lights; ground clamps;
lead-in strips; lightning arrester; phone cord; 6 or 7 -wire battery cable; battery
clips, large and small; small knobs; cone apexes; complete set of various tubes; dummy
neutralizing tubes; 45 -volt "B" batteries; "C" battery.

(4) Instruments: One radio set analyzer, one hydrometer, one speaker unit, one head-
set or single receiver, one audio -modulated R.F. oscillator, one resonance indicator.

(5) The Radio Set Analyzer. This is one instrument that every Service Man should have,
as it will permit the complete analysis of any type of radio set. There are several set
analyzers or testers on the market, among which we find the Jewell, Hiokok and Weston,
and the Supreme Radio Diagnometer. Complete instructions on the operation and use of
these instruments are furnished by the manufacturers and therefore we will describe
their use here briefly.

E (6) Each of these analyzers is in the form of a portable carrying case, as illustrated
in Fig. 1, with a small compartment for carrying tools and miscellaneous parts for mak-

!: ing minor repairs. They are more or less complete, having measuring instruments with

i:!E

multiple scales whereby, through switching arrangements, a rapid diagnosis of a radio
set can be made. The analyzer can be used for measuring plate current of each individ-
ual tube, plate voltage, grid voltage, filament voltage, screen -grid voltage, power
supply voltage, approximate resistance values, approximate capacity values, continuity
tests.

t (7) These measurements can be made with the tube in or out of the circuit. For exam-
ple, by removing a particular tube from the set and placing it in the socket of the
analyzer, and placing the plug connection of the analyzer in the empty socket of the

g.set, measurements of actual operation conditions can be made while the set is in oper-
gation. Such a test on each tube of the set will soon reveal any defect.

r.
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pi(e) The Supreme Diagnometer. In addition
Iiito the above, this instrument contains a
Idmadulated radio -frequency oscillator for
;use in balancing R.F. amplifier circuits
Hand also a resonance indioator. In effect,

!

!'it is virtually a complete portable radio
';laboratory. This instrument was fully dea-

l"

icribed in the February, 1930, issue of
RADIO -CRAFT.

1

(9) Charts. Charts are furnished by the
makers of the various instruments on which
complete readings can be recorded and anal-
yzed as a whole, after which corrective
measures can be made if necessary. A copy
of the chart should be left with the cus-
tomer and the original filed for future
reference. Fig. 2 shows a typical chart, giving
Receiver with a Jewell No. 199 analyzer.
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Fig. 2 - Typical Service Man's Chart.

readings taken on an Amrad Model 81

(10) Continuity Tests. One of the most common tests is the continuity test, for deter-
pnining the condition of circuits or instruments. This test is usually made with a 41.-

:volt "C" battery connected in series with one of the voltmeters of the analyzer, with
long flexible leads for connecting to the instrument or circuit under test. If the cir-
-cuit is open, the meter reading will be zero; if closed, the reading will be full scale
or partially full, depending upon the resistance of the circuit - the scale reading

4giving a measure of the resistance of the circuit. Thus open circuits or short circuits 1

!can be easily located and values of resistances measured. This test will instantly show 0
you if a by-pass condenser is shorted, or a resistance or coil is open. With the aid of
the wiring diagram of the set being analyzed, trouble can quickly be located and the

'tdefective part repaired or replaced. We will have occasion to refer to continuity teats
j:quite often in subsequent chapters. Fig. 3 shows a simple circuit for a continuity test.

(11) Capacity Tests. Large condensers having capaoities from 0.1 mf. up are measured by
connecting them in series with the 110 -volt 60 -cycle line and measuring the current.
The current flow through the condenser is proportional to its capacity. Charts giving
the capacity values for different current readings are usually furnished with the anal-
yzers. This test is very useful for testing "B" eliminator, filter and by-pass

condensers.

(12) Modulated Oscillator. A modulated oscillator (which is simply a miniature radio
transmitting station) is useful in balancing or neutralizing sets. While a strong local
broadcast station may serve the purpose of balancing, when no oscillator is available,
the oscillator is more reliable and should be part of every Service Man's equipment,
lA simple modulated oscillator can be constructed by
fiis a Hartley oscillator, which is self -modulated by the grid condenser and grid leak;

the condenser building up a
charge and discharging thr-
ough the leak at audio
frequency. The parts can be
mounted in a suitable case
with the coil so placed
that it can be closely
coupled to the first grid
circuit coil of the set
being adjusted.

Meter -Jewell 0-3 voltmeter D -C. Type 54.

Battery -3 Volt C Battery.

TEST
LEADS

3V. BATTERY

Fig. 3 - Circuit for Continuity Test.

following the diagram. Fig. 4. This
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(13) Resonance: Indicator. While the fineness of tuning and balancing can be fairly well
determined by ear, a more accurate method is to employ a resonance indicator. Such a

'device is indicated diagrammatically in Fig. 5. It consists of a low -range D.C. minis -
meter for measuring the rectified output of the radio set. The output of the set is

! rectified by means of a type 199 tube with the grid and plate tied together, as shorn.
"JA variable resistor is shunted across the input to protect the meter from excessive
Ecurrents, likely to be encountered when testing receivers that do not employ a dynamic
speaker. The input should be equipped with a two-oonduotor telephone cord with clips
for connecting to the set output.

(14) Dummy Tubei. Balancing a set requires the use of a dummy tube or balancing tube,
:which should be of the same type as those used in the set, in good condition and per -
featly normal, except that one of the filament prongs is cut off and the internal fila-
ment wire resoldered to the shortened prong. This allows the tube to be inserted into
:the set without lighting its filament. An assortment of dummies for all types of tube.s
should be part of the Service Man's equipment, the most common being types 101A, 126,

land 127. It is important that the elements inside are not jarred out of their normal

0

301 A

250 MMF. 201A R.F.CHOKE'l

41111111.

2

500 MMF

ii1000 MMF

25W
HOV

LAMP

0r C,4

Us

MOM

-.5MF.

HOVkC.
L. Wound on 1'4" Tubing No. 32 D. C. C. or No. 27E
R. F. Choke No. 1-200 T. No. 36 D. S. C.
R. F. Choke No. 2-400 T. No. 32 D. S. C., 200 T. per Slot, 2 Slots per Choke

16

Radio Frequency Choke
Bobbin No. I

16

31.. 1"

16 16 2

n n

Rad o Frequency Choke
Bobbin No. 2

Fig. 4 - Socket -Powered Audio -Modulated Oscillator.

position, or the internal oapacity of the tube will change and its usefulness in bal-
kneing will be impaired. The tubes should be distinctly marked, to avoid mistakes.
]

(15) Balancing a Set. The receiver to be balanced should be connected up in normal
operating condition, and either headphones or a resonance indicator used; either of

E which can be connected to the set output at the speaker or set chassis. The receiver
should then be tuned to about 300 meters, or in between interfering stations if they

:are on the air. The oscillator is now put in operation, and its tuning condenser varied
'until it is in resonance with the set, as indicated by a reading of the resonance
indicator or by sound in the headphones. The oscillator should be placed a distancefi

:from the receiver, so that the intensity is about equal to that of normal reception,
and the set tunes sharply. The filament rheostat of the resonance indicator should be

:adjusted, together with changes in the distance between the receiver and the oscillator
so that the meter reads about two-thirds scale deflection. Maximum deflection, while

:tuning the oscillator, indicates maximum resonance between oscillator and receiver.
1;.

,,"42.7471,17117=1-'7!17717271" '71,7717:7M171:. :::E7171,7=17:117MFF177717177iMr1
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011

N(16) The dummy tube is now placed in the last R.F. stage of the set, near the detector,
din place of the tube formerly in that socket, and the neutralizing condensers are
1adjusted until there is no deflection on the resonance indicator, or no sound in the
;phones. This operation is then repeated with each R.F. stage, and when it is completed,
lithe set is balanced. Note that the trimming condensers should be adjusted for maximum
:response and the neutralizing condensers for minimum response.

[(17) It is well to balance the set at three or more points on the tuning dial, to

=insure a fine degree of balancing. To test the degree of balancing, replace the regular

tube in the set and tune to a very low wavelength, then try forcing the set to oscil-

'late by rocking the antenna trimming condenser or the volume control. If the set is well

'balanced, it will not oscillate.

!
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B) Condition of Set. The
adition of the radio set
maid always be taken into
count when looking for
ouble, as many commercial
is have been tampered with
the set owner or by Ser-
me Men who have worked on
previously. We cannot
ways assume that the set
exactly in accordance
th the specifications and
rcuit diagram given. Defective parts may have been replaced

lues. A visual examination will usually reveal any discrepancies

apared with the diagram and corrected before on test measurements.

other important reason why an accurate history of service calls should be kept.
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VARIABLE
RESISTOR

Fig. 5 -

M ET Elz(---'4,

JACK FOR
PHONES

2.5-5041_

Resonance Indicator,

C X - 299
U X - 199

Fleming Valve Type.

with others of incorreot
and they should be

This is

Testing a Circuit for Continuity. Note the use of the

Test Prods. The Set shown is an Atwater Kent model.

:=ZEONIS=1= =11= 1 MI r "



OFFICIAL RADIO SERVICE MANUkL 15.

and many unnecessary trips.
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CHAPTER II

GENERAL SERVICE PROCEDURE

-1mm==m-wig

NETHER installing or servicing, it is of utmost importance to please the customer
and all complaints should be attended to immediately. At the first complaint of

I trouble, inquiry should be made of the customer as to the type of set, the nature
I":

r of the trouble, the behavior of the set before and after the trouble started, the age
E%.of the tubes, batteries and set, the condition and type of aerial used, and any further
hiquestione that the answers to these questions might involve. This information, together
riwith the shop records of other service calls if any have bean made on the same set, may
reveal the cause of the trouble and enable a quick and immediate repair. The importance

riof this phase of the work cannot be too strongly stressed, since it may save muoh time
F
F.

1-

r (2) Type of Set. Tracing trouble is always performed/ consciously or unconsciously, by
[la classifying process, and the most general classification is in the type of set, there
:oeing four general types, namely:

Battery sets,
Battery sets with eliminators,
D.C. Electric sets,
A.C. Electric sets.

(3) Contrary to general opinion, electric sets are usually much simpler to service
than battery sets, because they are inherently more compact and consequently of sturd-
ier construction, and less vulnerable to mechanical injury. Battery sets, on the other
hand, because of corrosion of battery connections, discharged "A" batteries, old "B"
batteries, and frequent alterations and replacing of batteries by the inexperienced
owner, are a souroe of many service oalls. However, the battery type of set will first

"A- 
0

ir

aa

A/0
A B"

anaT045V.

o

WW

C>

00
C>

5)-
o0-

o-" B "

O

POWER

90v.

-c

Fig. 6 - Typiodl 5 -Tube Tuned R.F. Battery Receiver.

OUTPUT

+0

0 0 0-d5+"
÷ 1- POWER

ibe described, in a general way, and we will take for our example a standard 5 -tube
tuned R.F. set. The circuit of Fig. 6 is typical of this type of set. Let us assume
that the owner of this set claims that it will not work, and that is all the informa-
tion that we have; we will proceed systematically to trace the source of the trouble.

I

iii

u!
ii

(4) General Survey. The experienced man can often tell,
emanating from the speaker, the cause of the trouble and
but we will assume that there is no sound in the speaker
make a general survey of the layout, and look for simple
simple that they are overlooked have caused much trouble

by the nature of the sounds
make repairs immediately;
. The first thing to do is
things first. Things so
and unnecessary labor on the
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Fig. 7 - Trouble Chart for Battery Type Sets.

more complex parts of the set. For example, in one case a man worked nearl:- an hour on
a set that failed to receive any stations, only to find later than an "S.O.S." call
was on the air. Sometimes a tube loose in a socket, or in a dirty corroded socket, will
cause trouble. The most common simple fault encountered is a disconnected or loose
wire in some part of the battery, aerial, or speaker circuits, which may produce a
dead, noisy, or weak set.

(5) Main Sources of Trouble. Further classification reveals that there are seven
main sources ere troublemay exist in the battery set. These are represented frree.:ph-
ioally in the chart of Fig. 7. Listing them in order of their importance, they

(a) "A" battery or circuit,
(b) "B" battery or circuit,
(o) Tubes,
(d) Speaker or circuit.
(e) Electrical system,
(f) Mechanical system,
(g) Aerial system.

Further classification of each of these seven sources are indicated in the illustra-
tion, but the first procedure is to localize the trouble in one, or possibly more, of
these main branches, after which it may be traced down to one or more of the sub-
branches. This is usually done by a process of elimination.

(6) "A" Battery or Circuit. A glance at the tubes will show whether they light up
brightly, or not, after tie set is turned on. If they light brightly, the "A" battery
connections should be examined to see that they are not reversed, for a reversed "A"

`r; battery will produce a very weak set. If the connections are correct, and the tubes
H light, we can eliminate branch (a) of our chart. If the tubes fail to light or are very

11

1

it
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dim, we mist examine this branch and test the "A" battery with a hydrometer or quick-
, ly short the "k" battery and note if a powerful spark is produced. If the battery
tests fully charged, examine the battery clips, which may be corroded; also the fila-.

ment switch, rheostats, and ballast resistors (if any are in the circuit.) If the
battery is discharged, examine the battery charger. See that it is not reversed and
that it is charging properly and well connected to the lighting line. Note the amount
of electrolyte and add distilled water if necessary. If the charger is in good condi-
tion, examine the "A" battery cirouit ror shorts, or failure to turn completely "off"
by the filament switch or rheostats. The age and care of the battery will also give
some indication of its condition. If beyond salvation, replace it. If branch (a) is
found in good condition, examine branch (b).

(7) The "B" Battery or Circuit. A quick check of the "B" battery is to disconnect
the high -voltage lead and listen for a loud click in the speaker when it is re -connect-
ed with the set turned on. A strong click indicates a good "B" battery, and vice versa
- assuming the speaker is in good condition. The age of the "B" battery will indicate if
it needs replacing or not, but if it is fairly new, measure the voltage with the set
turned on. If the voltage is low, examine the set before installing a new set of
batteries, for a shorted by-pass condenser in the set has ruined many a new set of
"B" batteries.

Usually the battery nearest the negative or filament side of the circuit runs
down first, because of the greater drain placed on it by the detector tube. Temporary
operation can sometimes be obtained by exchanging it with the last one. A large by-
pass condenser, about 2 mf, connected across the "B" battery, also helps.

With the "B" batteries in good condition and all the connections examined and
tested to make sure that the voltage is applied to the tubes, we can pass on to
branch (o).

(8) Tubes. Tubes often cause trouble, but the trouble is easy to rectify. If they are
burned out from old age or damaged by mechanical jar, they must be replaced with new
ones. Otherwise, the circuit should be examined before inserting new tubes, as the
fault may be in the connections. The sockets should be cleaned by forcing the tubes
in and out. Sometimes the tubes light normally but the filaments have lost their
ability to emit sufficient electrons, or are "deactivated." A couple of good spare
tubes should be used for comparing them by trying them in one socket after another,
as it is seldom that all tubes in a set become weak at the same time, and the one or
more weak tubes can be found. Of course, a set analyzer will instantly indicate the
condition of a tube; if the plate current is law with the proper plate, grid, and
filament voltages applied, the tube should be discarded, or reactivated, if possible,
in a tube reactivator. Study Chapter IV for further information on tube analysis and
tests.

(9) Speaker or Circuit. Disconnecting and connecting the 'Br' battery lead (as
described in connection with the "B" battery or circuit) should give a click in the
speaker if the speaker is in good condition. Otherwise, disconnect the speaker and
test it for continuity, or quickly touch its terminals across a portion of the "B"
battery and listen for a click. /f the speaker is found impaired in any way, test it
in accordance with the directions given in Chapter V. Otherwise, eliminate this
branch of the system and examine the next one. Tapping the detector tube with the
finger should give a clear ringing sound in the speaker, if the audio amplifier and
speaker are in good condition. Comparing the speaker with one known to be good will
also reveal its condition.

(10) The Electrical System: The electrical system of the set comprises the radio -
1 frequency amplifier, the detector, and the audio -frequency amplifier; the most common
source of trouble being an open winding in one of the audio -frequency transformers

! (usually caused by soldering flux employed in their manufa Lure, which eats away the

i_.
L.
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d
w fine wire) a burnt -out resistor, or a short-circuited by-pass condenser. The last -
L!
u named may ruin the "B" batteries, as mentioned before under the "B" battery heading.
1Continuity tests across all the transformer windings, ohokes and condensers, will
Li instantly reveal any trouble from these sources. Defective parts should be replaced
!1 with new ones. A headset connected in the plate circuit of the detector, will show
11

11 that the radio -frequency amplifier and detector are in good condition if stations are
m

H
heard, and thereby localize the trouble in the audio amplifier.
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If stations are not heard in the phones, and tapping the detector tube produces
a ringing sound, in the speaker, the trouble will probably be found in the radio -
frequency amplifier or aerial system. Continuity tests should then be made on the R.F.
transformers for opens, and the tuning condensers examined and cleaned if necessary.
If trouble is found in this branch, a detailed analysis can be made in accordance with
the instructions given in Chapters VI and TM

1.7 Itr 2. R.F. 31. It F. instruments will also

D better practice to re -
reveal defects. It is

(11) The Meehanioal System. This part of the set receives all the mechanical wear and
sometimes gets out ce order. The trouble being of a mechanical nature, rather thL.n an
electrical one, is easily eorrected. Under this heading we have the tuning condensers,
dials, volume control, rheostats, filament switch, laud -speaker cord, and any other
part that undergoes mechanical wear. A visual examination will usually reveal trouble

from these sources. Elec-
trical continuity tests of
the manually -operated
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Fig.8 - Filament Circuits of

tests. Having eliminated the other branches
the input or aerial and ground connections,
branch by following the instructions given in

place defective instru-
ments of this nature than
to try to repair them.

(12) The Aerial System.
While we analyze this
branch of the system last,
a hasty examination of the
aerial and its associated
components should be made
before thoroughly going
over the entire set. At
least one can tell whether

a 110V. D.C. Set. the aerial is down or not,
without making elaborate

of the system, and traced the trouble to
we can make a detailed analysis of this

Chapter VI under aerials.

(12) Battery Sets with Eliminators. The name general procedure for testing battery
sets employinr"A" or "B" battery eliminators, or both, should be followed as just

described in connection with battery sets. In fact, the same chart of Fig. 7 may be
used. If trouble is located in branch (a) comprising the "A" battery or circuit, test-

ing methods described in Chapter III should be followed. Likewise, if trouble is

located in branch (b), covering the "B" battery system, instructions on "B" battery

eliminators should be studied. Since this information is fully covered in separate

chapters, we will not go into it in detail here.

(13) D.C. Electric Receivers. These receivors differ from the battery type mainly in
the manner by which the plate and filament supply voltages are obtained, and conse-
quently the same testing procedure can be followed as with the battery type. In these

receivers, the filaments are connected in series and supplied directly from the D.C.

lighting line through a suitable resistor. Since the maximum voltage obtained from the

11
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line is from 115 to 12.5 volts, a number of output tubes connected in push-pull or
parallel are usually employed in the amplUier to get sufficient undistorted output.

(14) Filament Wiring. As an illustrative e:
the Stromberg-Cailson "No. 638" Art Consol
receiver the first, second, and third R.F.
audio amplifier tubes, are of the 'CIA typ
light and resistance; the whole being co
The output stage consists of four type 17
and connected across the line through a 90

(15) Testing Filament Wiring. In testing t
is obvious that of one of the series file
Fig. 8, burns out, the circuit will be ope
burnt -out tube will cause all the others t
age at the filament terminals to make sure
lamp are in good condition. Voltages at th
analyzer, but only while the set is in ope
tube is burnt -out, from excessive line vol
gram, should be opened, thus placing an ad
consequent voltage reduction.

(16) Power Tube Filaments.
The four '71A power tube
filaments in this set are
connected in parallel and,
since they are all fed
through one series resist-
or, if one of these tubes
burns out or is removed
from the socket, the volt-
age across the others will
rise to a dangerous value
and burn out all the others
unless the set is immediate-
ly turned off. Therefore,
it is very important to
turn the set off before
removing any of these tubes;
furthermore, do not turn the
set on again until good tubes have
gives further information of value

RF

04,01,1.1..1.04

tample, Fig. 8 shows the filament wiring of
receiver for D.C. operation. In this

amplifier tubes, the detector and first
and connected in series with the pilot
eted to the line through a filter system.
tubes with filaments connected in parallel

.ohm resistor, as shown.

to filament circuit of the D.C. receiver, it
nt tubes of the 101A. type in the diagram,
and the others will go out; replacing the
light. It is well to test the line volt -

that the series resistors, choke and pilot
set sockets can be measured with a set

ating condition with all tubes lit. If the
age, the "Hi -Lo" switch, shown in the dia-
itional 10 -ohms in series with the set with

2... RF 3" RE

se,

DEJ 1.T A 1.

2". A

e.e

Fig.9 -

been phl

in this

(17) Plate Supply. Fig. 9 shows a sohemati
Note that all tubes are fed by the maximum
age reduction caused by the filter choke.)
indicate whether there is failure in the p
the choke, series resistor and switch, wit
the cause. A shorted filter condenser may
be tested and replaced if necessary before
may be found in Chapter III under D.C. "B"

(18) A.C. Electric Sets. These sets diff
the type of tubes employed and the method
in these sets are heated by means of a st
line, and it is consequently a simple mat
went circuits. Two methods are employed;
alternating current and the grid returns
of the filament, by means of a center -tap

.11VsliNEE*11 10000..

Plate Circuits of a 110V. P.C. Set.

teed back in the empty sockets. Chapter III
connection.

diagram of the plate circuits of this set.
line voltage (neglecting the slight volt -
A simple voltage test at the socket will
ate supply. If so, continuity tests across
the line -plug out, will probably locate
ause a fuse to blow. The condensers should
replacing the fuse. Further information
eliminators.

from those previously described mainly in
f heating their filaments. The filaments
dewn transformer connected to the A.C.

r to trace failure of any part of the fila-
one-, the filaments are heated by the

nd their way back to the electrical center
d resistor placed across the filament, or
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Fig. 10 - Plate Circuits of 110V. A.C. Set.

by a center tap on the filament transformer winding. If the tap is not at the exact
electrical center, hum.will be introduced. The type 126 A.C. tube is used in this
manner for both radio- and audio -frequency amplifiers. The various power tubes for

the output stages in the radio amplifier are also connected in this way.

In the other method, a heating element is used to heat a cathode which is not
in electrical contact with the heater, but is brought by the heater to a sufficient
temperature to cause electrons to be emitted from it; the cathode serves as a fila-
ment and is considered as such in the various cirouit diagrams. This type of tube,
the 127, is used for the detector in virtually all A.C. sets, and in many cases also
used for the radio- and audio -frequency amplifiers. The reader is referred to the

special Chapter IV on tubes for more detailed information.

(19) Plate Supply. The plate supply of A.C. sets is obtained by the same basic
method as in battery sets employing "B" eliminators; the main difference being that,

in the A.C. set, the "eliminator" is usually an integral part of the set and cannot

as easily be isolated, removed and repaired.

(20) A.C. Power Supply. A typical example of the power supply system for an A.C. set
is illustrated ln the schematic diagram of Fig. 10, which shows the power supply of

the Stromberg-Carlson "Nos. 635 and 636" receivers. If the initial tests reveal a

failure in the power supply, as indicated by absence of plate voltage, the trouble

may be caused by a defective rectifier tube, burnt-out filter choke, punctured filter
cendansers, or open voltage divider. This latter device, indicated as a group of

resistances at the extreme lower right of the diagram (Fig. 10) may cause excessive

plate voltage on some of the tubes, should the lower or negative end of it be open.

This is a frequent occurrence and, if the resistance values and current carrying cap-

acities of the voltage divider are known (as indicated on the diagram of the specific

set) a new resistor of the same value should be inserted. Further reference to power
supply equipment will be found in Chapter III.

(21) 25- and 60 -Cycle Sets. It is well to check the frequency of the power supply,
especially when making installations, and make sure that the set is designed to
operate on the frequency available. While 60 -cycle supply is the most common, in some
localities (especially near Buffalo, N.Y., and in many parts of Canada) 25 -cycle
and sometimes 40 -cycle current is in general use. It is ruinous to attempt to
operate a 60 -cycle set on a 25- or 40 -cycle line, but a 25- or 40 -cycle set may be
safely operated on a 60 -cycle line. The 25 -cycle set may be operated on a 40 -cycle
line, but not vice versa.

iii
iii

'
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CHAPTER III

POWER -SUPPLY SYSTEMS

N the course of time the service nan will encounter a wide variety of socket -
power -supply systems - both filament "A" supply, plate "B" supply and "C" supply
units - as indicated by the various diagrams in this book. While the circuits

differ widely, and the apparatus employed and combinations alsc differ, trouble shoot-
ing in each system is essentially the same, and can be boiled down to a few simple
teats of the various parts. Sets employing batteries for the "A", "B" and "C" supply
were sufficiently covered in the second chapter of this book, and will not be included

[, in this chapter; only power -supply systems in connection with the house -lighting line,
g both A.C. and D.C., will be included. These may be divieed into

is

Ito you
D C MA //YS

LAMPS /1510
AS RESISTANCE

6 VOLT
BATTERY

(a) Eliminators for battery sets,
(b) Rower -Supply Systems for A.C. Electric Sets.

A

FUSE .'USE

ANNET ER

VARIABLE
RES/STANCE

6 VOLT
BATTERY

Fig. 12 - (left) Charging a 6 -volt battery from, a 110V. D.C. line using a variable
resistance.

Fig. 13 - (center) Charging a 6 -volt battery using a lamp bank resistance.
Fig. 14 - (right) Testing the polarity of the D.C. line with salt water.

The first group will include battery chargers as well as eliminators, both A.C. and
D.C. types, for use with battery sets. The second group will include power packs and
power supply systems for A.C. electric sets. Both groups will be subdivided as we
proceed with the discussion. A voltage measurement on any of these devices will reveal
an abnormal condition. Current output measurement will show whether the fault is in

the set or in the power -supply device. In this chapter we
will assume the defect, if any, to be in the power -supply
device.

Fig. 15 - (left) Tungar charger.
Fig. 16 - (center) Vibrating reed charger.
Fig. 18 - (right) Dry disc charger.
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Fig. 17 - (left) Electrolytic charger.
Fig. 21 - (center) Diagram of electrolytic and dry -disc charger.
Fig. 20 - (right) Diagram of half wave vibrating reed charger.

(2) 110V. D.C. Battery Chargers. This type of charger consists merely of a resistance
in series with 'the baitery under charge; the vole being connected to the 110 -volt D.C.
line. See Figs. 12 and 13. Tracing trouble, therefore, consists merely of checking
the continuity of the circuit and its polarity. Trickle chargers usually have an am-
meter which indicates the polarity and amount of charge. Trouble is usually found in
the connections to the battery, which become corroded in time, and introduce resist-
ance into the circuit. In some sets, automatic relays are employed to disconnect the
charger from the line when the set is turned on. Through wear and sparking, the con-
tacts in the relays fail to close and the charger circuit remains open. In lieu of a
polarized meter, the line polarity oan be determined by dipping the two terminals in
water containing a few grains of salt; violent bubbling will take place around the
negative wire. See Fig. 14.

+ 24 V

+/2V.

6v

.51',TMG

(3) 110V. A.C. Battery Chargers. These chargers may be of the tungar-tube type, the
vibrating -reed type, the electrolytic rectifier type or the dry -disc rectifier type;
the latter two being used mainly for trickle chargers. The illustrations of Figs. 15,
16, 17 and 18 show these types of chargers. Figs. 19, 20 and 21 show the connections,
respectively, In addition to the causes of troubles mentioned in conneotion with D.C.
battery chargers, we have a likely source of trouble in the rectifying device. In the
tungar type, the filament may burn out, or a defective tube may be encountered. The
life of this type of tube is unoertain, even though its filament may be intact. This
is true also of dry -disc rectifiers and vibrating rectifiers, which in time require
new contact points. Failure in charging may also be due to an open transformer wind-
ing, or a dirty or loose tube socket. Some chargers have connections for charging
storage "B" batteries, with consequent troubles from oorroded connections to the
battery.

(4) 110V. D.C. "A" Eliminators. These consist
merely of a network of resistors designed to
give the required voltage drop, together with
a choke coil and condensers for filtering pur-
poses, as indicated in Fig. 22. In some cases
the tubes are wired in series, as was illus-
trated in Fig. 8. In this case, the ourrent
drain from the line is much less than when
lighting the tubes in parallel. In the latter
case (Fig. 22) an output voltage of 6 -volts
is usually desired; but the voltage remains
at this value only when the set is turned on
and all tubes lit; because the least change

110 V. D.C.

Fig. 22 - Circuit of 110V. D.C.
"A" battery eliminator.

111t.1,===MM=11,1171=771=MMF
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Fig. 19 - Diagram of Tungar Charger.
1Fig. 23 - Diagram of Philo° Socket Power "A" supply.
1 Fig. 24 - Diagram of Balkite socket Power "A" supply.

11

in current drain charges the resultant voltage drop, causing the output terminal volt-
-1 age to fluctuate widely, and endanger the tubes. For this reason, no tubes should be
removed from the set without first turning off the switch, and the switch should not
be turned on again until all good tubes are in the set. However, the variable resistors
give a wide range of voltage control, and should be carefully adjusted. Simple contin-
uity tests will indicate the condition of this device. If a fuse blows, because of a
short in the eliminator, test the filter condensers for continuity before connecting

1 the outfit in service again.

(5) 110V. A.O. "A" Eliminators. Such a device is naturally more complex than the D.C.
type, since it comprises a power transformer, a rectifier, a filter system and, in

j some cases, a storage battery. The last arrangement cannot be considered a real bat-
] tery eliminator, but is merely a comhined storage battery and trickle charger. Fig. 23

e ;ri shows the diagram of the Philoo Socket Power "A", which is representative of this

1.1 type in which no filter system is employed, the storage battery serving for this pur-
p pose. In the other types, no battery is used. Fig. 24 shows the diagram of the Balkite

"A" Socket Power Unit, which is typical of this. Both of these employ eleotrolytio
rectifiers. We shall describe each in detail.

"A- BATTERY 10 AMP. FUSE-----

1;

FIG.19

If. BATTERY

110V. A.C. °V./JAN
VARIABLE

RESISTANCE

(6) "A" Power Units With Battery. Troubles in this unit are similar to those occurr-
ing in regular batteries and chargers. In these, a cemparatively smaller battery is

el

N used (about 40 -ampere -hour) , and it is continually being charged while the set is in

1E1 operation. Hum may be produced if the battery is operated near or in a discharged r

I":1

condition; in which case the condition of the battery and rectifier should be examined.

'
If the rectifier electrolytic has evaporated, more should be added. Loose binding

e', posts and connecting cables are also a source of trouble. The control resistor also
may become loose, dirty, or worn, and require clearing or replacing. Electrolytic -or

A dry -disc rectifiers are usually employed in these units. These need replacing in time,
rin depending upon the length of time they have been in service.
i i
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,
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(7) "A" Power Units Without Battery. As shown in Fig. 24, these units comprise a
step-down transformer, control resistance, rectifier, choke coil and filter condenser.
Since the output voltage is low (about 6 volts) and the current high, the condenser
may be designed for low voltage, but it should have an enormous capacity to produce
any appreciable filtering effect. The output voltage in these units may vary because
of a defective rectifier or leaky filter condenser. The resistance -control allows for -

adjustment over wide limits, however, and a slight readjustment is usually sufficient.

(8) Seriee-Filament "A" Supply. If type 19,9 tubes are used and connected in series,
a current of 60 milliamperes is sufficient to light them, and this may be obtained
from the "B" supply. If 'OIA tubes are used in series, a current of 4 ampere is
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required, which is too great to be taken
from the usual "B" supply, so a separate
rectifier is necessary. These systems are
not in general use (except for 110V D.C.
systems) and need not be described in
detail. Trouble shooting resolves itself

Al. 0
merely into testing the rectifier and
continuity of the circuits, remembering
that "C" voltages are obtained by return-
ing the grid -circuit leads to' different
points of the filament circuit; each point,
of course, being at a different potential.

4444\--
30 henry

Choke

m0000 ohms

4 rnfet 8m/cc/
mow nom

c c2

8+ Amp

 8+ Det

Fig. 25 - "B" Power Supply using half -
wave filament type rectifier.

(9) "B" Battery Eliminators. We shall limit this discussion to "B" battery elimin-
ators operating from the A.b. line, as the D.C. type were covered sufficiently in
Chapter II. So far we have talked about rectifiers, but made no distinction between
half -wave and full wave ones. In the former, every other half -cycle of the alternat-
ing current wave is used, resulting in a D.C. output with a 60 -cycle pulsation, which
is smoothed out by the filter. In the latter (which is in effect two half -wave recti-
tiers operating alternately or "out of phase") each half-cyole is used; every other one
being in effect reversed, giving a 120 -cycle pulsation in the D.C. output. The 120 -
cycle pulsation is easier to filter than the 60 -cycle pulsation and a smaller filter
system may be used; however, the sound reproducer is more sensitive to the 120 -cycle
tone than to the 60 -cycle one, and the amount of hum produced is about the same in
each case. Filament -type, gas -type, and dry -disc type rectifiers are most generally

used.

(10) Filament -Type Rectifiers. Figs. 25 and 26 show typical circuits of half wave and
full -wave filament rectifiers, the latter consisting of two half -wave rectifiers so
connected as to obtain full -wave rectification. The type 181 tube is a typical half -
wave rectifier. Fig. 27 shows a full -wave rectifier circuit employing a full -wave
rectifier, such as the type -180 tube. A comparison of these three circuits will give
a fundamental idea of the basic principles involved, as they are all fundamentally the
same and subject to the same defects. Like defects or troubles produce like symptoms
in all.

(11) Gas Rectifiers. These are more generally used for commercial "B" eliminators.
The Raytheon 13" and "BB" tubes are typical examples. Fig. 28 shows circuits of the

/0,000 to
chokes 1,00 000 ohms 4, chokes i /00,000 ohms

+Powe^ +Power

R2

/

AC ,C>

nry 30 homy
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8 to /0
.4 mtd. Z1mfd mfd

lye C-cwww
/mt:T. ./m7
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+0e7

Fig. 26 - "B" Power Supply using two Half -Wave Filament Type Rectifiers for Full Wave
Rectification.

Fig. 27 - (right) FullAtve Rectifier Circuit for "B" Supply using Filament Type
of Tube.

Majestic "B" eliminators employing a full -wave gas -type rectifier. Analysing these,
we find them composed of input transformer, buffer condensers, rectifier, filter
condensers and chokes, and voltage -control resistors. A condenser, connected between
one side of the 110 -volt lint and ground, is also indicated. The two buffer conden-
sers, connected across each half of the transformer secondary, have a capacity of

I

L......
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Fig. 28 - Diagram of Majestic "B" Eliminators.

o.l-mf each. They are used to absorb or prevent any high -frequency parasitic oscilla-
tions across the rectifier tube and are used only with gas -type rectifiers.

(12) Dry -Disc Rectifiers. These can be obtained to plug into the regular socket of
the commercial "Ir eliminator, without any changes in the internal wiring. Therefore,
special circuits will not be given showing their use.

(13) "B" Eliminator Troubles. The most common cause of trouble in a "B" eliminator
that fails to work is a shorted filter condenser. Therefore the first thing to do is
to turn off the current, open the case, and test each condenser for shorts. The
shorted condenser oan be clipped out of the circuit and the eliminator put back in
service again for temporary use,, with only a possible slight increase in hum. It is
important, however, to replace the condenser with a new one as soon as possible. The
next source of trouble is usual4 found in the control resistors. If the detector
voltage is high, the resistor connecting the detector tap to the negative side of the
'circuit is open. By measuring the output voltages with a high -resistance voltmeter,
a defective resistor can easily be located. Continuity teats will indicate the con-
dition of the choke coils and transformer windings. Slow starting, irregular opera-
tion or low voltage output, indicates a defective rectifier tube. The Raytheon should

give about 4000 hours service,
after which the voltage output

or.exa, will gradually drop off. By
rnIKAWeroV,

l'n,COTA[0,-7

0 R-

08,"Me
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6 Fig. 29 - Philoo AB Socket Power
Types AB -656 and AB -652.

readjustment of the resistors,
the voltage can be brought back
and the tube used a consider-
able length of time before dis-
carding it. "Hum" indicates a
shorted filter coil or buffer
condenser.

(14) Motorboating. Motorboat-
ing is a common occurrence
when using "B" eliminators,
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hi and is important enough to be con-
sidered separately. It produces a
"put -put -put" sound in the speaker,,

F

is

similar to that of a small gas engine,
from which it gets its title. It is
in reality a low -frequency oscilla-
tion caused by the combined circuits
of the eliminator and set. A differ-
ent type of eliminator may prevent
it, or the use of a separate 46 -volt
battery for the detector, connected
between the negative side of the
eliminator and the detector terminal
of the set; in which case the
"Detector" terminal of the elimin-
ator is not used. Sometimes it may be
stopped by reversing one of the trans-
former windings in the audio-frequenoy
amplifier. In resistance -coupled ampli-
fiers, it is best to remove the first
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Fig. 30 - Balkite AB Power Unit
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stage and insert in its stead an audio transformer. Sometimes a large by-pass conden-
ser added to the eliminator output (especially the detector output) will prevent it.

(15) Combined "A" and "B" Eliminators. A combined "A" and "B" eliminator is merely the
I combination of the subjects we have just discussed, and a detailed analysis need not
be given. Circuit diagrams, Figs. 29 and 30, showing the Philo° and Balkite "AB"
socket -power units, are given, however; the illustrations being self-explanatory.

F
fi

(16) Power Packs. Power packs are made in many form to suit different set conditions,
but they are all fundamentally the same and have the same inherent characteristics.
The power pack is a combination of parts designed to furnish the set with plate, grid,
and filament voltages for A.C. tubes and is built in a unit separate from the set. It
is thus distinguished from electric sets in which the power -supply system is an integ-
ral part of the set. We might appropriately call them heavy-duty "B" eliminators. In
addition to furnishing plate, grid and filament voltages for A.C. tubes, some power
packs also contain a stage of audio -frequency amplification - the output stage - of
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Fig. 32 - Atwater Kent Model 43 Set and Power Unit.

type 171, 110, 145 or '50, singly or in push-pull. A power pack of this type may be
rconnected to the output from the first audio stage of any broadcast receiver and
1 deliver a high -quality output of sufficient power to operate a dynamic speaker. Since
4. servicing of power packs is identical with servicing power -supply systems in A.C. sets,
we will describe this phase of the subject collectively at the end of this chapter.
Fig. 31 shows the connections of the Amertran "ABC Hi -Power Box." Note that two audio

is stages are included, allowing the pack to be connected to the detector output of the
receiver. A half -wave, type '81 rectifier tube is used. Note the connection between
the two filter chokes to obtain the high -voltage plate supply for the two type '10
push -cull tubes.

(17) "Glow" Tube. It seems fitting to briefly describe the type 174 glow tube employed
in many power packs to maintain a constant voltage output of 90 volts for the tubes
of the set requiring this voltage. This tube will remedy much trouble from unstable

] A.O. supply. It is connected between the "B" negative and intermediate (90 -volt)
terminals, usually in series with a ballast resistor to maintain a constant our rent

flow of 60 milliamperes through it. Characteristics of this tube are given in the tube
chart, elsewhere in this book.

(18) Power Supply Systems. There are slight differences in the methods of obtaining
plate and grid -bias voltages in the sets whose diagrams are included in this book.
These differences, or rather methods, should be understood when making measurements,
especially voltmeter readings, in order to be sure that the desired voltage supply
leads will be found. Fundamentally, these power -supply systems are the same as those
employed in "B" eliminators and power packs described previously. Bowevcr, we shall
point out a few of the variations in them, as designed by different set manufacturers.

(19) Plate -Supply Power. The main differences in plate supply appear in the voltage
divider, or resistance network system. For example, Fig. 32 shows the diagram of the
Atwater Kent "Model 43" set and power unit. Note that separate resistors (R1, R2 and

] R3) are used to obtain plate voltages for the first audio, detector, and R.F.amplifier
tubes respectively. The resistances are by-passed by the condensers Cl, 02 and C3.
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with this arrangement, the only drain on the plate supply system is that due to the
current consumption of the tubes. This method has certain advantages; if one resist-
or burns out it will not greatly affect the others. In this set, the field coil of
the dynamic speaker serves as a filter choke; this is clearly indicated in the dia-
gram. Series -resistance voltage dividers are more generally used, as indicated in the
various diagrams of "B" eliminators and power packs; Fig. 33 shows the Steinite "Model
10" power pack which is representative of this method. In this case the voltage
divider may be considered as one resistance, with taps taken off at the required
voltage points. In this case the dynamic speaker's field winding is also used as a
filter choke. The arrangement of chokes and condensers in the filter also varies in
different sets - another reason why the diagram of the set should be studied before
making measurements.

(20) Grid -Bias Voltage. The method of obtaining grid -bias voltage for the various
tubes is fundamentally the same in all electric sets. Use is made of the voltage crop
caused by the plate current of the tube flowing through a resistance. Knowing the
plate current of the particular tube, the resistance can be calculated to give the
desired drop. The "C" bias resistor is connected between the tube filament (or the
center -tapped resistance connected across the filament, in the case,of the '26 tube
or power tubes; or the cathode in heater -type tubes) and the extreme negative end
of the power -supply system. This is shown in the simplified diagram of Fig. 34. In
the diagram of Fig. 32 the bias voltage for the power tubes is obtained by the drop
across the grid resistance Gl: that for the first audio and the R.F. stages is obtain-
ed by means of the resistance G2. In the diagram of Fig. 33 the 1190 -ohm resistance
furnishes the grid bias for the '71A power stage. These bias resistonsare sometimes
in the power pack and sometimes in the set (or in both) and they should be located
before taking grid voltage measurements; although the bias voltage may be obtained by
connecting the voltmeter between the grid terminal of the set and the center -tap in
the filsaymtgrguit of the same tube, or the cathode in heater -type tubes. An
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Fig. 34 -

1R

interesting departure is
2R illustrated in Fig. 35; this

<e.

simplified circuit shows howpthe second A.F. bias voltage

<e. c>
in the Atwater Kent"Model 66"
is obtained from the drop
across the speaker's field
coil, in the negative side
of the filter circuit. It is\
imperative that the grid -bias\
resistance is by-passed by a
suitable condenser to pre -

GRID
SIAS RESISTOR vent feed -back, howling arid'- F

No. 4 P. F. T

3,7

LOCAL -DISTANCE
.ITCH

3R

hum.

(21) Filament Voltage.
Regardless of the type of
tubes used, the filament
supply system is very simple;

are obtained in the Atwater Kent Model 60. raw alternating current be-
ing used on all filaments.

The correct voltage and current outputs are taken from secondary windings on the main

power transformer or, in some cases, from a separate filament transformer. Connect-

ions are made to the electrical centers of the filament windings by means of center

taps on the windings or center -tapped resistors connected across the windings. In

many cases, hum is caused by not having the correct center tap; this center -tapped

resistor or potentiometer should be carefully adjusted until minimum hum is heard in

the loud speaker.

Circuit showing how Grid Bias Voltages

(22) Power -Supply Troubles. Troubles in power -supply systems are not very difficult

to locate if we proceed in a systematic manner. Knowing the main sources of troubles

and their corresponding symptoms, we can trace back and find the detailed faults

probably in less time than it takes to read this paragraph. Therefore a complete de-

tailed analysis is deemed unnecessary and we limit ourselves to generalizations only.

Faults in power -supply systems manifest themselves in producing either:_

(a) A.C. Hum,
(b) Wrong Supply Voltage,

or both; one usually accompanying the other.
Many things can happen to the system that
will produce the above effects. By testing
each part of the apparatus in turn, the
fault is soon located.

(23) A.C.Eum It is taken for granted that
prevliariTeTts on the set show that the
trouble exists somewhere in the eliminator.
If the hum is slight, it may be caused by
poor shielding, or proximity of the power
transformer to the set, or induction from
some part of the A.C. line into the set.

:
Sometimes reversing the A.C. line plug will
reduce hum slightly. A general cause of hum
is found in wrong "C" bias voltages, poor
adjustment of the center -tapped filament
potentiometers, or open or shorted by-pass

A condensers across these resistors. In the

TX=1
LOAD OF OTHER

TUBES

Fig. 35 - In the
across the speaker field coil gives the
grid bias voltage of the 2nd A.F. tube.

Atwater Fent 66 the drop
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type '26 tube used for radio and audio amplifiers, an accurate center tap on the file,
ment circuit is important. An open filter condenser or a shorted choke coil will also
cause poor filtering with a resultant hum. A poor rectifier tube will produce hum.
Mechanical hum may be produced by vibration of the transformer core. Continuity tests
on the coils and condensers, and voltmeter readings of the different output voltages,

i will locate the trouble.

it

iiii

is

(24) Wrong Supply Voltage. In this case, the line -voltage should be checked, adjusted
if necessary by the line ballast resistance or taps on the transformer primary. After
this is ascertained, the trouble may be found in an open resistor in the voltage
divider. This is a common occurrence. The next most likely place is in the filter
condensers; the one conneoted directly across the rectifier output usually punctures
first, as it is under the influence of the hightest voltage. Of course a wrong load
on the system will upset the various voltages; since we are assuming that the set is
all right, this may be caused by a short circuit. In making voltage readings, it is
important to use a high -resistance meter, otherwise the load placed on the system by
the current consumed by the meter will upset the system and give erroneous values. A
shorted filter coil, or an open coil, will cause too much voltage or give no output at
all. Continuity tests will indicate the condition of the various parts. It is always
well to compare the rectifier tube with a new one; as these tubes have a limited life.
The resistance, condenser, and choke values should be compared with those specified
by the manufacturer, to make certain that someone hasn't inserted wrong parts.

(25) Motor Generators. A.C. electric sets are sometimes operated on D.C. lines by
means `motorgenerators or rotary converters, which change the 110 -volt direct cur-
rent to 110 -volt, 60-oycle A.C. form. Aside from the additional cost and noise incurr-
ed by the use of the machine, the results obtained are superior to those obtained
from D.C. sets. The rotary converter type, although very quiet in operation, should
be installed in a closet or some distant place where it cannot be heard. These machines
are furnished with a filter tor eliminating commutator or line noises, the final re-
sult being quieter operation than is usually obtained on the normal 110 -volt A.C. line.
Both input and output sides of the motor generator or converter should be filtered,
as shown in the illustration, Fig. 36. Troubles in these machines are those inherent
to any motor or generator. Barring abuse, they should last a long time with only an
occasional oiling of the bearings.

The brushes also need repair and replacing occasionally. In one instance, a
Service Man reported trouble from brushes which were completely worn down to the brush
holders - and these caused excessive grooves in the commutator. The commutator had to
be removed and turned down on a lathe before the machine could be placed in service
again.

MOTOR GENERATOR WITH FILTER
FOR RADIO RECEIVERS

Fig. 36 - At the left is
shown the "ESCO" motor
generator. The illustra-
tion at the right is that
of the "JANETTE" rotary
converter. Note the size
of the filters used in
connection with these
machines. These instruments
supply 110 volts A.C. from
the 110 volt D.C. line.

Type C -13-F

P.
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CHAPTER IV

VACUUM TUBES

BE vacuum tube is the heart of the radio set, and one must understand vacuum
tube! to understand radio. Since the beginning of radio broadoasting, improve-
-lents in sets have followed improvements in tubes. The theoretical analysis of

vacuum tubes is beyond the scope of this book, which aims mainly to give the practical
side only; one can measure tube voltages and characteristics without a profound under-
standing of the theory. A deeper insight into vacuum -tube action should be sought,
however; but this should be obtained from a book devoted to the subject. Not only is
the vacuum tube a source of many set failures, as well as successes, but it offers a
means of diagnosing virtually all set troubles. The first procedure of the experienced
Service Man is to meesure quickly the currents and voltages of the different tubes in
the set with a set analyzer and record the values. Any great discrepancy from normal
values, as given by the manufacturer of the set, is instantly detected and in almost
all cases as easily cured: whether it is caused by the tube or soma other part of the
set.

(2) Types of Vacuum Tubes. ',7e are living herewith a chart, Fig. 38, showing the aver-
age characteristics of 7.117 various types of vacuum tubes used in receiving sets, the
ratings given being those recommended by the tube manufacturer. Tubes of different
makes may vary slightly from these, but this list is representative of the majority.
This chart is very helpful as a guide, but it should not be adhered to too closely,
for many set manufacturers operate tubes at voltages differing widely from those
specified in this list. For example, the Majestic "Modal 90" receiver, employing
power detection, operates the type '27 detector on a plate voltage of 270 volts, with
a grid bias of 30 volts - values much higher than those given for this type of tube
in the chart. In the following paragraphs, only the more pppular types of tubes of
widely different characteristics will be described in detail, which should sufficient-
ly cover the entire field for all practical purposes.

'L 7
4E 6

.'`

's 1./;4

(2n Quadrant) 0,C, c
4 k'

,At (/.5 Quadrant)

t '')
l'

r,,
C 3

1&

'l''4&\ ,F, A

P.,

_....---/. 7- arigi,n,

-4 0 +2
Grid potential in volts.

+3 +4 +5

STEM AND BULB
After Sealing

Fig. 39 - Static Characteristic curves of 3 -element vacuum tube.
Fig. 40 (right) The type 101A vacuum tube.

(3)! Basic Prinoiples. The basic principles of vacuum -tube action should be under-
stood, at least in an elementary way, in order to facilitate set diagnosis. For exam-
ple, in the throe -element tube comprising filament, grid and plate, an understanding
of the interdependence of one on the other should be known while taking measurements.
Although the plate current will give much information regarding the setts condition,
we must not forget that the plate current in a normal tube depends upon the plate
voltage, the grid voltage and the filament current - the latter in turn depending upon
the filament voltage. The graph of Fig. 39 shows the dependence of plate current on
grid voltage, using a fixed plate voltages of 222f 45 and 90 volts. With different
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fixed plate voltages, different curves result, as shown. For undistorted reception in

audio amplifiers the tube can be operated only on the straight portion of the curve,

which portiet is longer with higher plate voltages, thereby affording greater undis-

torted output. The grid voltage should be held normally at a definite average value

indicated by the center of the straight portion of the curve. This allows the plate

current to swing equally above and below this point, and cover the entire straight

portion. Since the curve is different with different plate voltages, the normal grid

voltage or bias will likewise be different; the higher the plate voltage, the greater
the negative grid bias voltage required. In other words, within practical limits, a
tube may be operated at any plate voltage, provided the corresponding proper grid
voltage is employed. For example, the correct grid bias voltages for use with the
plate voltages shown in Fig. 39 are indicated at the bottom of the graph; they are,
approximately, plus 1, minus 4, and minus 2i, for the 22i, 45 and 90 volt curves,

respectively.

(4) Battery -Operated Tubes. The type toll tube is widely used in battery and D.C.
electric sets ana may be considered in this elementary discussion as typical of all
three -element battery operated tubes, the difference being mainly in the ratings. This
tube is used for detector, radio, and audio -frequency amplifiers. From our chart we
find that this particular tube operates from a 6 -volt storage battery and has a term-
inal voltage of 5; one volt being lost in the filament -control rheostat and connect-
ing leads. At this voltage the filament current is 0.25 -ampere. Plate voltages of 45,
90 or 135 may be employed depending upon the circuit in which ie is used; correspond-
ing grid -bias voltages are given in the chart. Fig. 40 shows the internal construct-
ion of this type of tube. Defects are usually traced to the filament which, through
age or abuse becomes impotent and loses its power to emit electrons. Such a defect is
accompanied by general weakness of the set and lack of sensitivity. It has almost
human qualities. Very low plate current, with proper applied voltages, is another
symptom of lew electroeic emission. It is best to replace such tubes with new ones.
In any event, it is advisable to check the filament voltage, especially in D.C.
electric sets, as this is one value which should remain normal and constant. Exoese-
ive filament voltage will shorten the life of the tube; less than normal filament
voltage will give the tube longer life, as a general rule; but for over-all efficiency
the rated filament voltages should be adhered to.

(5) Battery -Operated Power Tubes. The types 112A and '711 tubes are commonly used
in the717517EWFFY3FEFETT,7577ts, and differ mainly from the 'OlA type in that
they allow a much greater undistorted output; the same general information given in
regard to the 'OlA tube may be applied to them.

(6) A.C. Tubes. The type '26 tube is extensively employed in A.C. sets for both
radio7.-ilia audio -frequency amplifiers; it is not suited for detection purposes, on
account of the excessive A.C. hum produced. This tube is similar to the 101A type,
except that its filament is designed for a much lower voltage and higher current;
namely, 1.5 volts and 1.05 amperes. The reason for this is to give the filament
sufficient mass to hold the heat longer and not rise and fall in temperature with the
rise and fall in each half -cycle of alternating current; thereby reducing hum. It has
a four -prong base and connections similar to those of the 'OlA type. In an amplifier
stage employing this tube, the grid return leads connect to a center -tapped resistor
connected across the filament. If excessive hum is produced in the set, these resist-
ors should be examined and adjusted for minimum hum. This tube is not suited for the
output stage on account of its limited output; for this purpose, the type '71, '10,
145, or 150 power tubes are amployed, connected singly, in parallel or push-pull,
with filaments lit by A.C. and having center -tapped resistors for the grid returns.
Sometimes center -tapped resistances are eliminated by connecting the grid returns
to a center tap on the secondary winding of the filament transformer.

(7) The A.C.Heater Tube. The type '27 A.C. heater tube is used as a detector in

- - -
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Fig. 41 - Vacuum tubes most generally used in modern receivers.

all A.C. electric sets; and also as radio -frequency and first -stage audio -frequency
amplifiers in many sets. The filament of this tube draws 1.75 amperes at 2.5 volts.
it consists of a fine tungsten wire threaded through two holes in a porcelain -like
tube. Around this tube is an oxide -coated metal cylinder, the cathode, which emits
electrons when heated to redness. Its heat is obtained by its proximity to the white-

hot tungsten filament. Since the cathode is electrically insulated from the A.C.fila-

ment, no A.C. hum is introduced into the radio circuits. It takes an appreciable time

for the heater filament to heat the cathode to redness, from 15 to 45 seconds elapse

before the set gets into action. Some of the early makes of these tubes are known as

"blinkers;" a poor weld at the heater causes the circuit to open after the heater
becomes hot, and close again after it cools down, making the reception rise and fall

in volume. In the circuits in which heater type tubes are used, the tungsten filament

is maintained at a positive potential with respect to the cathode, thereby prevent-

ing any emission of electrons from the A.C. filament into the cathode with a conseq-

uent introduction of hum. These tubes employ a five -prong or "UY" base; having two

prongs for the filament or heater, one for the cathode, one for the grid and one for

the plate.

(8) Screen -Grid Tubes. In addition to the regular filament, grid, and plate elements

of the ordinary tube, the screen -grid tube employs a fourth element, which is a metal-

lic network interposed between the grid and plate, and used mainly as an electrostatic

shield for shielding the plate from the grid and preventing electrostatic feed -back.

This allows much greater amplification in radio -frequency amplifiers without oscilla-

tion. Neutralization is therefore unnecessary. A positive potential of from 70 to 90

volts is applied to the screen. Although this type of tube is used mainly in radio -

frequency amplifiers, it may be employed as a detector or a resistance- or impedanoe-

coupled audio amplifier; or as a "apace -charge" tube in an audio amplifier. In this

case the inner grid is connected to a positive potential of about 222 volts, to

neutralize the space charge within the tube. The screen is employed as the control -

grid. In radio -frequency amplifiers, the value of the positive voltage applied to the

screen, determines the amplification, and this effect is made use of as a volume

control. The screen -grid tube is made in the heater type, the type '24, in which a

standard 5 -prong base is used and the control grid is connected to a terminal at the

top of the tube, as illustrated in Fig. 41. The type 222 is also a screen -grid tube,

but is not the heater type.

(9) Gas Rectifier Tubes. The gas -rectifier tube is largely employed in "B" elimin-

ators, of which the Raytheon type "BH", illustrated in Fig. 42, is a typical example.

These rectifiers depend upon ionization of gas for their action and take advantage of

the difference in size of their electrodes for "unilateral" (one-way) conductivity.

In the one illustrated, the two small electrodes connect to the 350 -volt output tarmin-
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S alb of a transformer secondary having a center tap. A direct -current output of 125
J milliamperes may be drawn from the hat -shaped electrode and the center tap. Failure in
these rectifiers is usually due to age or internal breakdown, in which case sparking
can be observed. Chapter III gives further information in connection with this tube,

p as used in a "B" eliminator.

1

; (10) The Pentode. A new tube to make its appearance on the market is known as the
five -element pentode. Tule not in general use, it is fast becoming popular, and a

E brief description may not be amiss. It is somewhat similar to the four -element screen -

grid tube described above, but with the addition of a "space -charge" grid surrounding
the cathode; the connection to this extra grid being brought out to a terminal on the
sSle of the tube base.,The remaining terminals are similar to those of the +24 type

r screen -grid tube. A very high amplification factor is claimed, one stage being suffic-E:

Elent in the audio amplifier. An amplification factor as high as 750 may be obtained
with a plate voltage of 250, screen -grid voltage of 135 (positive) and space -charger -

grid voltage of 20 (positive). The heater filament is similar to that of the +24 type.
An illustration of this tube is also shown in Fig. 42.

[

F (11) Filament Rectifier Tubes. The half -wave +81 and full -wave +80 rectifiers are

E_ largely employed -in A.C. receivers, and in some cases to supplying field current for
dynamic speaker. Characteristics of these tubes are given in the chart. Failure is

Fusually due to internal breakdown, manifesting itself in the form of a blue glow within
1 the tube. When this takes place, the tube may be operated successfully at a lowers
F voltage, but it is usually best to replace it. Circuit connections are shown in
E Chapter III as well as in many of the diagrams of this book.

E (12) Vacuum -Tube Tests. Vacuum -tube tests on any radio set should be conducted system-
atically. Suppose we arrange our tests in the following order:

is

E
e (a) Plate -current tests,

(b) Plate -voltage tests,
(c) Grid -voltage tests,

(d) Filament -voltage tests.

A knowledge of these four functione will give a

fairly complete indication of the condition of the
tubes and associated circuits.

(13) Plate -Current Tests. The milliampere reading
of the plate current c?tube in the set tells
us a very complete story, but we eannot rely on it

N Fig. 42 - The Pentcde, Raytheon Type "BE," and the types +BO and +81 rectifiers
are shown in this illustration.

11

vi

1E4

tE



36 OFFICLU RADIO SERVICE MANUAL

1")

too much, since the plate current of different tubes in the different sets varies
widely and the figures given in the tube chart cannot be rigidly adhered to. Only where':
the readings deviate very far from those given should we look for real trouble. It is
best to follow the ratings given by the set manufacturer, wherever possible. Causes of
excessive plate current and of insufficient plate current are given below, whicl, caus-
es should be further checked to find the guilty ones, after which they can be correct- ;

ed.

(14) Excessive Plate Current may be due to :

(a) Excessive plate voltage,
(b) Insuffioient or incorrect grid voltage,
(c) Excessive filament voltage,
(d) Defective tubes,
(e) Leaky ccndenser, or poor insulation of circuit.

(15) Insufficient Plate Current may be due to :

(a) Insufficient plate voltage,
(b) Excessive negative grid bias,
(c) Low filament voltage,
(d) Defective tube.

(16) Plate Voltage Tests. If the foregoing measurements indicate that the trouble
lies in excessive or insufficient plate voltage, the causes of an erratic plate volt-

i age may be traced to the following:

(17) Excessive plate voltage may be due to:

t=i

(a) Open in the negative end of voltage
divider in the power -supply system,

(b) Excessive negative grid bias,
(c) Low filament voltage,
(d) Defective tube.

(18) Insufficient plate voltage may be due to:

(a) Failure in power -supply system,
(b) Low negative or even a positive grid bias,
(c) Excessive filament voltage,
(d) Defective tube.

(19) Grid -Voltage tests. Should the erratic plate voltage or plate current readings

be traced to high, low or reversed grid bias, we may look for the following defects:

(a) Shorted by-pass condenser across "C"
battery or grid -bias resistor,

(b) Open "C" battery or grid -bias resistor,
(c) Leakage in insulation or blocking condenser

between grid and plate -supply circuit,
(d) Open transformer winding in grid circuit,
(e) Defective tube socket.

(20) Filament -Voltage Testa. If our erratic plate current and voltage readings are

traced to wrong filament -supply voltage, we have but to trace the filament -supply

circuit and find -the cause. In battery sets the filament voltage may be too low,

because of poor connections or a weak battery. If an "A" eliminator is used, its

adjustment should be checked. In A.C. electric sets, the filament transformer may be

1"51
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overloaded by a partial short across the filament circuit. The line -voltage should

be checked also.

(21) Defective Tube. A defective tube may cause erratic readings due to a deactivat-
ed filament, =7r vacuum (causing the tube to emit a blue glow); or a short cir-

cuit between the elements within the tube. In this latter case, the grid may touch

the plate or filament, thereby upsetting its bias potential and killing the normal

tube action. Some tubes have a very detrimental mierophonic effect producing a loud

howl in the speaker; the detector tube is the worst offender. It should be replaced

or exchanged with one of the other tubes.

RCA Radiotron 230
... may be used either as detector or am-
plifier. Its characteristics are :

Filament Voltage . . . 2.0 Volts
Filament Current . . . 0.06 Amperes

.Plate Voltage, Max. . . 90 Volts
Grid Voltage (C -Bias) . . . 4.5 Volts

Plate Resistance . . . 12,500 Ohms
Plate Current . . . . 2.0 Ma.

Amplification Factor . .

Effective Grid -Plate Capacitance . 6 Mail.

. . 8.8
Mutual Conductance . . 700 Micromhos

RCA Radiotron 231
... has been designed for volume output
from battery operated receivers where
economy of plate current is important. It is
for use in last audio stage. Its character-
istics are :

Filament Voltage . 2.0 Volts
Filament Current . 0.150 Amperes
Plate Voltage, Max . . 135 Volts
Grid Voltage ;.C -Bias) 22.5 Volts
Plate Current .

Plate Resistance 4000=
Amplification Factor .

Mutual Conductance
Undistorted Power Output

. 875 Micromhos
. 170 Milliwatts

Effective Grid -Plate Capacitance . 6 Mmf.

rt

RCA 230

RCA Radiotron 232
... is particularly recommended for use as
a radio frequency amplifier in circuits de-
signed especially for it. Its characteristics
are :

Filament Voltage
Filament Current . .

Plate Voltage, Max.
Grid Voltage )C -Bias) . .

Screen Voltage, Max.
Plate Current .

Screen Current . Not over 1
Plate Resistance . . .

Amplification Factor . .

Mutual Conductance . .

Effective Grid -Plate Capacitance

2.0 Volts
0.06 Amperes

. 135 Volts
. -3 Volts

. 67.5 Volts
1.5 Ma.

3 of plcte current
800,000 Ohms

440
550 Micromhos

0.02 Mmi. Max.

Fig. 43 - Average character-
istics of three types of

2 -volt tubes are given in
this illustration.

(22) Tube Reactivation. When a tube has lost its electron -emitting ability and passes
a very small plate cutrent, it can often be restored by reactivation. This is true of

tthoriated filaments such as are in nearly all tubes now in use. The coating of thor-
ium or te surface gradually gives out and the tube loses its sensitivity. By react-
ivating the thorium. inside of the filament is brought to the surface, thus permitting
the tube to function normally again. One simple method to restore tubes that are only
slightly weak is to burn them for 2 to 12 hours with the plate supply disconnected.

This "boils' out the thorium from the inside of the filament and provides a new layer
on the surface. Tubes that are very weak can often be restored by "flashing" the fil-
aments from 10 to 20 seconds at a filament voltage of apnrawimately three times the
normal filament voltage. After this process, the filament must be burned for about 30

:minutes at a filament voltage about 25% above normal. The plate supply should be dis-
iconnected while this is being done. While reactivation is not always possible, and
there is also danger of burning out the tube filament, the process may come in handy
to the Service ?an in cases of emergency or for temporary set operation to please a
dissatisfied customer. Of course, reactivation of heater type A.C. tubes is impractical,
especially "flash" method. Holding a tube over a gas flame will sometimes reactivate
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CHAPTER V

THE LOUD SPEAKER

THE loud speaker or sound reproducer forms a very important part of every radio
set; for, with a poor reproducer, good results cannot be expected, no matter hoe
good the set may be. Since the reproducer is partly mechanical and it is in con-

tinuous use during reception, it is subject to wear and disintegration due to the,
excessive continuous vibration. Furthermore, it receives the greatest electrical
strains of any part of the set, being connected to the extreme output and subjected to
the total amplified output of the set. The importance of good speaker operation, as
regards satisfied customers, cannot be too strongly urged.

(2) Speaker Tests. The nature of the sound coming from the speaker usually tells
exactly the condition of the speaker; but We are not endowed with ears subtle enough
to completely diagnose the trouble by sound alone. Only by much experience can we
approach this skill. A dead, weak, noisy, or distorted set may be the effect of trou-
ble either in the set or in the speaker system; and it can easily be localized in
either by connecting a speaker known to be in good condition to the set output termin-
als in place of the questionable speaker, and comparing the two. We will assume, in
the following paragraphs of this section, that the set output is of excellent quality
and that trouble lurks in the speaker or its associated circuits. There are a variety
of speakers in operation, each with its own group of inherent weaknesses, if we, may
use this term, where trouble may brew. We will describe them in the order of the
following classification;

FELT RING

FLEXIBLE CONE
CENTERING

SUPPORT
SOFT LEATHER

CONE RIM SUPPORT

(a) Electrodynamic cone speakers,
(b) Magnetic cone speakers,
(c) Horn -type speakers,
(d) Electrostatic

CORRUGATED
MOISTURE PROOF

PAPER CONE

CONE CENTERING
SCREW

HEAVY COPPER
"HUM RING"

FIELD
SOLENOID

FIELD
MAGNET

STRUCTURE

SUPPORTING
FRAME

TERMINALS
OF MOVING

COIL

CORRUGATED
PAPER
CONE

F,ELD SUPPLY
CORD

.,CONIONG
LUGS

CONE
MOUNTING

FRAME

Yig. 44 - Front and rear views of the Stromberg Carlson P-18570 dynam3c speaker.

(3) Electrodynamic cone speakers. Nearly all the more recent sets employ this form
of reproducer. A typical example is shown in Fig. 44. The diagrammatic illustration,
Fig. 45, shows that it is composed of a powerful electromagnet and a moving coil or
"voice coil," which is attached to the apex of a cone and arranged for free movement
within the magnetic gap of the' electromagnet. In addition to these, the.speaker
system comprises the source of direct -current supply for energizing the electro-
magnetic field coil, and the output choke, filter or transformer adapting the voice

ti

Ai
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loon to the set output. Trouble may arise in
Jany of these places, but we will first con -
alder the main elements of the speaker shown

5in the illustration of Fig. 45.

A

(4) The Field Coil. Very weak, raspy, ,/re-

production with almost complete absence of
bass notes indicates failure of the field
supply. It is best to remove the speaker
from the cabinet before making tests; after
which a clean knife blade or other iron tool,
held near the center magnetic pole of the
voice coil, should be strongly attracted
when the fielc current is turned on. If no
magnetism exists there is an open somewhere
in the line, and a continuity test across the
field winding should be made, after disoon-
neoting it from the set. In many sets, the
field coil serves as a filter choke in the
power supply, in which case it is merely Fig. 45 - Dynamic speaker diagram.
plugged into a jack in the rear of the set
chassis. In such installations, the field coil has a
ohms, which should be indicated by the continuity tester. The voltage supply to the
coil should be measured at the field -coil jack, with the speaker in circuit and the
set turned on, to make sure that there is no failure from that source. In some speak-
ers, supplied with low -voltage direct -current obtained from the A.0, line by the use
of dry rect'f'iers, a low -resistance field winding is employed, and this should be
noted when making continuity tests in the field.

Frame

Spacing Ring
,.Neutralizing Coil

Felt
Insulation

VP\

resistance of several thousand

(5) The Voice Coil. The voice coils of different makes of dynamic speakers vary
widely in number of turns and, consequently, in resistance. The resistances are too
low to be accurately indicated on -a continuity tester, making it difficult to detect
a shorted turn. Often a loss of bass in the reproduction is caused by a shorted portion;
of the voice coil, due to rubbing on the Iron field. This is best determined by remov-
ing the cone and coil and examining it. While an open circuit will kill reception,
sometimes a high -resistance connection to the voice -coil terminals will cause much
trouble. In one particular instance, a customer was well pleased with the radio recep-
tiem, but the results from the phonograph pickup were not much to brag about, and the
customer threatened to return the set after several attempts to rectify the trouble
failed. It was later found, however, that this particular speaker employed a single-
turn voice coil of heavy copper ribbon connected to a similar copper strip forming
the secondary of the output transformer. The coil was obviously of very low ohmic
resistance, and it was found that the resistance of one of the connections to the coil,
although low, was appreciable when compared with the coil's resistance. This connection
was thoroughly cleaned with steel wool and soldered. This not only brought the quality
of the phonograph reproduction up to normal, but also improved the radio reception,
and the customer was well pleased. The radio reception previously had been sufficient-
ly powerful to give fairly good quality.

39

(6) The Magnetic Gap. This part of the speaker is more important than it appears, as
it has a very bad habit of picking up bits of iron filings and holding them in the
path of the moving coil, causing a raspy sound. In bad cases it will be necessary to
disconnect the field, dismantle the speaker and wipe the gap with a piece of clean
cloth. Sometimes bits of iron may be removed with a sharp -pointed iron tool; the mag-
netized iron particles will cling to the iron tool and are easily removed.

rl (7) Cone. The paper or composition cone sometimes beccmes damaged by ill treatment,
and ici-games it is shattered or broken rear the apex by excessive volume. In either 0
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case, it is best to replace it with a new one. It is important to center the cone
accurately so that the coil does not touch the iron field and cause chattering. Loose
parts on any part of the speaker or cabinet in which it is mounted are likely to cause
rattling or extraneous vibration, and should be corrected.

(8) Field Supply. Field current for dynamics, in addition to the method previously
described, in which the field coil forms part of the filter system of the set, is
sometimes contained separately by rectified alternating -current or frcm the 110 -volt
D.C. line in D.C. installations, or from a storage battery. It is obvious that the
rectifier-A.C. method is likely to cause the most trouble. In some cases the current
is rectified by means of a vacuum tube such as the 180, giving a comparatively high
voltage, and sometimes by means of dry -disc rectifiers, giving a low voltage. These
two methods are shown in Figs. 46 and 47. Of the two -methods, the vacuum -tube type of

rectifier usually causes the least trouble. Sometimes the field is connected across
the voltage divider of the setts power supply, as in the Atwater Kent "Model 55" set,.

as shown in Fig. 48. A filter is required in either case to reduce A.C. hum. Fig. 49

shows a typical speaker installation.

(9) Vacuum -Tube Rectifier. Failure in field supply on speakers using this type of

rectifier may be due to a poor rectifier tube, a punctured filter condenser, an open

transformer winding or line connection. Continuity tests will soon locate the trouble.

As shown in the illustration, Fig. 46, a 2-mfd. condenser is sufficient for filtering

purposes.

(10) Dry Rectifiers. A dynamic speaker with a 6 -volt field connected to the rectified

output of a trickle charger forms the basis of this type of A.C. dynamic speaker,

except that the whole is assembled as one unit. The schematic diagrarr, Fig. 47, shows

the usual connections. Fig. 50 shows the Radiole 41 A.C. speaker. Failure of field

current is usually caused by the dry -disc rectifiers reaching the end of their use-

ful life, especially if A.C. voltage is found across the secondary of the step-down

transformer. Should this be the case, the rectifiers must be replaced. Excessive hum,

caused by the pulsating direct current delivered to the field, may be reduced by con-

necting a low -voltage high -capacity condenser across the field. A condenser of 1000

to 2500 mf. rating is usually employed for this purpose. Short circuits often occur

in this type of condenser, making it another source of trouble for the service man.

(11) Hum. Hum in dynamic speakers is sometimes reduced by means of a short-circuited

ring around the center pole, which produces a bucking effect on any magnetic changes

in the field and holds the flux steady. (see Fig. 44). In some speakers, part of the

pulsating field current is fed into the voice -coil circuit through a variable resist-

ance in order to balance out any hum. In these speakers the hum is under control and
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the control resistor should be carefully adjusted. A stationary bucking coil on the
center field pole, connected in series with the voice coil and shunted by a variable
resistance, is also employed in same speakers, as in Fig. 47.

(12) Speech -Input Transformer. This transformer may be part of the set or part of the
speaker, bud in any case its purpose is to match the output impedance of the power
tube or tubes to the impedance of the voice coil of the speaker. The secondary of this

1 transformer connects directly to the voice coil, as shown in Fig. 47 and its primary
to the set output; sometimes through an output choke and by-pass condenser. In pligh-

t pull amplifiers, the primary may have a center connection to the high -voltage plate
supply, the two ends connecting to the tube plates. An open speech-transformer wind-

2 ing will cause failure in the speaker. The connections to the transformer should be
I removed and continuity tests made on all the windings. Also, test between the windings
and core to see that they are not grounded.

t (13) Audio Filters. Sane sets employ a combination of chokes and condensers to filtertithe audio output by making a definite predetermined frequency cut-off and an improved
'quality of reproduction. Fig. 51 shows the type of filter used in the Federal "Model Kreceiver. It is obvious that an open choke or shorted condenser will interrupt recep-'Ition, and the components of the filter should be tested separately.

Si

.71
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Fig. 49 - Rear view of ht546
Stromberg Carlson Receiver.

7.1

(14) Magnetic Cone Speakers. The test-
ing of magnetic cone speakers is simil-
ar to that of dynamic speakers, the

.1

main difference being that the magnet-
ic instruments employ permanent mag-

THREANDBRACKETSnets and have no field supply, making

MR BACK the localizing of trouble easier.
Since these speakers employ a high-PANELscnm

impedance coil wound in a small space
with many turns of fine wire, open

Lam coils are a frequent occurrence. A
SPEAKER continuity test at the coil terminals
CORD

will reveal the condition of the coil.
It is best to disconnect the flexible

DYNAMIC

SPEAKER
connecting cord, as thi; may be short-
ed from dampness or open circuited.
The cord should then be tested separa-
tely. Speeoh-input transformers are
sometimes employed with these speakers,
but usually there are an output choke
and condenser, arranged to prevent the
D.C. oomponent of the plate current
from flowing threugh the speaker unit
winding and destroying it or unbalanc-
ing the unit or weakening the perman-
ent magnet. Tests on this apparatus
are described in connection with dynam-
ic speakers. Fig. 52 shows the coils,
armature and driving mechanism of the
R.C.A. Model 100 A speaker.

(15) Troubles in Magnetic Speakers.
Weak, tinny sounds may be caused by a
damaged or crushed cone near the apex.
The cone paper can be strengthened
with collodion, which should be
allowed to soak in and dry, but it
is better to replace the cone. Loud
chattering sounds are the result of
the armature striking the pole tips,
and the unit then requires adjust-
ment. See Figs. 53, 54 and 55. Raspy RECTIFIER

sounds may be due to iron filings
or dirt in the narrow magnetic gaps;

these may be removed with pieces of

stiff paper forced between the
armature and pole tips. Rattling
sounds denote looseness in some
part of the driving system; either

a loose drive pin or a loose cone

attachment. Lack of volume may be

due to a weak magnet, or poor
insulation in the connecting cord,
or open coil winding.

(16) Types of Magnetic Speakers.
The illustrations, Figs. 56 and 57,

show two magnetic units of different

ee

La

FROM CONE COIL-,

.

RECTIFIER

OUTPUT TRANSFORMER

Fig. 50 - Dynamic Speaker used in
the Radicle. 41 A.C.
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types; thethe latter called the
Inductor Dynamic, in action
and sound resembles the dy-
namic speaker. The armature
and cone are free to move a
comparatively great distance
without hitting the pole tips.
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(17) Horn -Type Speakers. Fig. 51 - An Audio Filter for improved quality.
These speakers exist wi'ch both

dynamic and magnetic units, the former being used largely in talking -picture houses in
which a large exponential horn is employed. The latter type was used extensively in
radio reception a few years ago but is fast becoming obsolete. Diagnosing trouble in
these speakers is similar to that just described and need not be repeated here.

(18) Electrostatic Speakers. These speakers

MAGNET COILS

THRUST LEVER

SOFT SOLDER
(MAKE ADJUSTMENTS
WITH SOLDERING IRON)

SILVER SOLDER

DRIVE PIN

DRIVING ROD

CONE
SEATING.

NUT

Fig. 52 - Speaker- driving mechanism.

are not in general use as yet, although
;the Peerless EYlectron employs one. They
'consist essentially of a condenser, one
plate of which is free to vibrate under
the influence of electrostatic attraction
and repulsion. A high positive biasing
potential is employed across them, being
taken from the power supply of the set
or from a separate rectifier tube. Since
only the current leakage need be supplied
by the biasing potential, little current
is used; thereby eliminating any trouble
from hum. The main trouble may arise due
to excessive vibration, together with the
high voltage accompanying it, causing a
short circuit, or intermittent sparking
across plate. This either kills reception
or produces annoying rattling sounds.

1

(19) Microphonic Hum. When a microphonic
detector tube is in the set, a hum or
ringing sound will be produced in the
speaker whenever the tube is jarred. It is
evident, therefore, that if the sound
from the speaker causes the set and micro -
phonic tube to vibrate, a continuous hum
will be produced, which will reinforce
itself as soon as it sets up its own
vibrations in the speaker. The result will
be a continuous howl. It is entirely an
acoustical effect. Holding the detector

Imo

Fig. 53-Correct Fig. 54-Incorrect Fig. 55-Incorrect
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tube tightly in most cases will prevent it. A "howl arrester" placed over the detector

tube also may be used. In bad cases, it may be necessary to change the location of the

speaker, or insulate it from the cabinet with felt. Resonance within the cabinet may

set up an excessive vibration, which will reinforce this effect and mar the tonal

quality. Moving the cabinet away from the wall, or cutting openings in the cabinet,

or padding it with felt, may remedy the trouble.

Fig. 56, at the left, shows the Wright-DeCoster Hy -Flux magnetic cone

speaker. Note the audio filter mounted near .the unit for improved tone

quality.
Fig.57, at the right, shows a cross-sectional view of the Farrand In-

ductor Dynamic speaker. In this unit the armature is attracted in be-

tween the pole tips, thus allowing a large movement without chattering.

4
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CHAPTER VI

THE ANTENNA SYSTEM

THE antenna system comprises the aerial and lead-in, with its lightning arrester,
and the ground connection. While a good sensitive modern receiver will operate
after a fashion on any kind of a haphazard aerial system if the location is fair,

remember that a well -constructed antenna system is imperative for permanent set opera-
tion and satisfied customers.

(2) Types of Aerials. The busy Service Man will encounter various types of aerials,
but the general form comprises a single stranded wire, bare or enameled, about 100
feet long, suspended between insulators from 20 to 50 feet above ground or higher
when installed on the roof of a tall building. Attached to this is the lead-in connect
ing it to the set, with an attachment to a lightning arrester which is connected to
ground. There are special types of aerials, such as lamp -socket aerials, indoor

Screw Eyes

Porcelain or Glass
Insulators

W.]

Aerial

100'.125'
Total Length including

Lead-in

Insulator

CLAMPS

<WMES-POLE

Fig. 60 - Typical Aerial Installations.

aerials, underground aerials, multiple aerials and loop aerials, but these will be
discussed subsequently under their proper headings. Trouble shooting in the various
types is basically the same procedure. We will concern ourselves mainly with the gen-
eral type of single -wire aerial first mentioned.

(3) Aerial Installation. The subject of aerials comes more under set installation
than servicing; but, in either case, care should be taken to see that the aerial is
well constructed to insure permanent operation. See the illustrations of Fig. 60. It
should be erected as far from other aerials or wires as possible, strung as nearly
at right angles as possible to other wires, and placed neither under or over high-
voltage lines, which is not only dangerous in case of breakage of a wire but is likely
to produce a 60 -cycle hum in the set. With a good soldered connection between the
lead-in and the aerial (scraping each strand of the aerial wire separately if it is
enamelled) little trouble should be experienced with it from thereafter. Many install-
ers don't take the trouble to solder the lead-in connection to the aerial, and in time
corrosion takes place, causing an imperfect connection which is swayed by the wind and
produces "static" in the set. In cases when it is temporarily impossible to form a
good soldered connection, the joint should be tightly bound with tape to protect it
from the weather.

(4) Aerial Location. The location of the aerial depends largely upon environment,
and one phase of environment usually overlooked and likely to cause trouble is that
of the so-called "dead spots," more notioeable in the vicinity of large steel build-
ings than elsewhere. In such installations, when the set fails to function properly
and stations are very weak, changing the direction of the aerial (say 90 degrees or
at right angles to its former position) will rectify the trouble. Sometimes it will be
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necessary to shift the aerial considerably, and if possible support its free end on
01 some near -by building. Sometimes better results are obtained by eliminating the aerial
d entirely and making connection to the steel window framework of the building instead.
Troubles of this nature are encountered mainly in large cities.

1

1

The inverted "L" type of aerial, as this type is called, is slightly directional,
and will reoeive better from a direction nearest the lead-in. This effect may be tak-

z1 en advantage of, especially when long aerials are used, either to improve reception
I from a certain direction, or to reduce reception from certain near -by powerful inter -

I fering stations.

(5) Aerial Testa. A reliable aerial test can be made by disconnecting the aerial
from the set and connecting, in place of it, a wire 30 or 40 feet long strung along
the room or outside of the window. A comparison of the two will usually indicate if
the regular aerial is defective. This test is not always possible, but the efficiency
of an aerial can usually be detected by simply disconnecting it from the set. If the
set is noisy when it is known that there is no excessive natural static, and the noise
ceases with the aerial disconnected, the trouble will probably be found in a loose

connection in the aerial or in a near -by aerial in inductive relation with it. Possib-
ly some wire has fallen in contact with the aerial and is rubbing against it; the
aerial system should be thoroughly examined. A continuity test between aerial and
ground terminals mill indicate whether the aerial is grounded or not. A grounded aer-
ial will sometimes work, especially if the ground is at the further end of the wire;

in which case it may act as a large closed -loop antenna. If no defeats can be observ-

ed in the aerial, yet it appears to be noisy, examine the lightning arrester.

(6) Lightning Arrester. The lightning arrester, Fig. 61, may be grounded or partial-

ly grounded, by internal defects, and cause a noisy set or kill reception entirely.

Try disconnecting the arrester. If the trouble ceases, replace the arrester with a

new one.

(7) Length of Aerial. The selectivity of many sets depends largely upon the aerial

length, and in many oases where complaints of poor selectivity are received it will

be found necessary to shorten the aerial and thereby reduce its fundamental period of

electrical vibration to a point below the broadcast band. This shortening also reduces

the input to the set and gives the effect of greater selectivity. Usually the same

results can be obtained by connecting a condenser of about .00025 mf. in series with

the aerial.

Some unstable sets may oscillate furiously with a short aerial and cease to

oscillate on a long one, by reason of the greater radiation resistance of the long

one, which absorbes more energy from the set. Aerial resistance likewise causes broad-

ness of tuning and poor selectivity. Bare copper wire, which has been exposed to the

weather and is corroded, has a greater high -frequency resistance than enamelled wire.

Pig. 61 - Lightning Arrester
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Broadness of tuning on a near -by local station may be reduced by the use of a wave -
trap, tuned to the interfering station, and connected as shown in the illustrations
Figs. 62 and 63.

(8) Lead -In Strip. The lead-in from the aerial is usually connected outside the win-
dow to a lead-in strip. This is a flexible -copper, insulated strip with spring -clip
connections on each end. The window is jammed down against this strip, forming a con-
venient entry to the inside where connection is made to the set. The connections to
the strip should be soldered or thoroughly taped to prevent corrosion. See Figs. 51
and 65. If the set loses sensitivity during rainy weather, this strip should be exam-
ined, as well as other outside aerial or lead-in supports, such as the lightning
arrester and aerial insulators. Leakage through wet insulation may cause a grounded
aerial, especially if the wet lead -in -strip enters through a steel window casement.
This is a frequent trouble in many set installations.

(9) Aerial Length. The length of the aerial to be installed depends largely upon
the location. As a general rule, the shorter the aerial employed, if it gets the de-
sired stations, the better the results obtained from the set. Many sets have two or
more aerial connections, for short aerial, medium aerial, or long aerial. A 30 -foot
wire may be considered a short aerial; a 60 -foot one a medium aerial, and a 100- to
200 -foot one a long aerial. In congested districts, a short aerial is recommended.

(10) Counterpoise. Where it is impossible to obtain a good ground connection, a count
erpoise may be used. This consists of a wire similar to the aerial and suspended be-
neath the aerial or in its vicinity, and insulated from the ground. It proves very
effective in many installations. In some cases it reduces hum.

(11) The Connection. In installations the ground connection is made to the
radiator pipe. This is usually the most convenient, and often serves very well. But
an additional connection to a cold -water pipe is recommended, especially when the
installation is made in one of the upper floors of an apartment house or hotel con-
taining noisy elevators and ice machines. This will not only improve signal strength
but reduce interference from noisy motors as well;for these motors are also grounded
and the long path to earth from both radio and motor ground connections causes induc-
tion between the two. It is important that the pipe be thoroughly cleaned with a file
before attaching the ground clamp.

(12) Testing The Ground Connection. A continuity test between the ground wire and a
metal pipe in the building will indicate the condition of the ground connection. In
some D.C. installations, an insulating condenser is placed in the ground lead, and care
should be taken to make the test from the ground side of the condenser to the pipe,
otherwise a short circuit is likely to occur, as in Fig. 66. If set noises cease after

To Set

7 CI ip Contacts
Corrode and
Become Noisy

A common form of lead-in installation, which
is very good until the exposed connections

corrode.

If the insulated lead-in wire is brought inside
and a good connection made, it will last.

0 Fig. 64- left; Fig. 65- center; Fig. 66- right.

Direct -current house supplies are a source of
much grief in these days of alternating -currentstandards. Particularly when the tyro starts ex-
perimenting is there apt to Pc trcrss Ide-c-vc-n the

simple one of polarity.
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iS disconnecting the ground wire, examine the ground connection thoroughly, or run an

of
!:::extra temporary ground wire to some other pipe in the building.

(13) Lamp -Socket Aerial. In some congested districts permission,for the erection of
an outrEirFtTnnoocraer be obtained and some alternative method must be employed. The
electric -light lines are sometimes used, by means of a lamp-sooket aerial plug. This
contains isolating condensers to prevent the lighting current from entering the set.

E Good results are sometimes obtained, but sometimes noises are introduced, which are
difficult to filter out without reducing the signal intensity. It is dangerous to

demploy this aerial on some electric sets, as a dangerous short circuit is likely to
id occur.
tit

(14) Indoor Aerials. A wire strung around the room behind the picture molding, or in
some other concealed place, serves as an efficient aerial in many locations, but in
steel buildings poor results may be expected. It may be used in combination with a
lamp -socket aerial.

:.1
(15) Underground Aerials. In outlying districts, where space

1 permits, underground aerials may be employed for the reduct-

1 ion of various kinds of interference. While no exact data as
to the efficiency of this type of aerial can be given at

1

this time, we have received many satisfactory reports from
various experimenters.

qIP

1
(16) Multiple Aerials. The tangled maze of unsightly copper

1 wires, strung in all directions on the roofs of some apart -

1 ment houses, should inspire all Service Men to recommend

0jsome form of multiple aerial to the owner of the building.

The illustration, Fig. 67, shows how neat this arrangement

[

can be made(Amy, Aceves and King, Inc.)One well -erected

aerial feeds all sets in the building through special

[;
insuring satisfactory set operation with virtually
couplingnodevices, thereby simplifying set installation and

trouble from this source. A defective coupling unit will

seldom occur, and in this case, it can easily be replaced,

(17) Centralized Radio System. This apparatus, made by

I

R.C.A-:, will be found in many hotels and apartment build -

J ings. Fig. 68 shows the circuit diagram. It couples a single

aerial to as many as 80 receiving sets, without mutual inter-

ference, and comprises an RFC unit shown at the left in

1f!u

I

Figs. 68 and 69, which is mounted on the roof or near the

aerial. This unit feeds as many as 8 RFX units (shown at

gthe right of the above illustratiom0 by means of a twisted

6 three -wire radio -frequency
transmission line. Each RFX

p unit will feed up to 10 radio sets. The amplification

F. gained in these units compensates for any transmission

H losses.
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In other systems one aerial feeds one master radio set

usually located in the basement of the building. This set

reeds audio power to the various room outlets. Each room,

therefore, has only a loud speaker and volume control, with

a switch that will select any one of about four stations.

(18) Loop Aerials. The superheterodyne receiver is the most

common type that employs a loop aerial. Lack of sensitivity

in the set may be traced to poor location in the room; in
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a steel building, moving the

set a few feet sometimes
makes considerable difference.
If it is located near a steel
column, the directional
effect of the loop is usually
impaired , the loop receiv-
ing its energy directly from
the column by induction effbct.

In home-made receivers
employing an external loop one
sometimes finds a neat -looking
flexible telephone cord con-
necting the loop to the set. Fig. 68 - Di

The electrostatic capacity of

this cord is so great that it is virtually

appears broad. To remedy, connect the loop
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agram of the R.C.A. centralized radio syste

impossible to tune the loop and tuning
to the set with two short separate wires.

Often the simplest things cause the most trouble, and one should first make sure

that the aerial and groUnd are connected to the set before making elaborate tests on

the latter.
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Fig. 69 - at the left is shown the "RFC," or first unit of the system which supplies

plate current also for the coupling units.

- at the right is shown the "RFT" or outlet unit which feeds the individual

receivers. The "RFT" unit shown in the diagram of Fig. 68, appears only

in the last "RFX" on the line.
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CHAPTER VII

RADIO -FREQUENCY AMPLIFIERS

ROM the viewpoint of the set owner, the radio -frequency amplifier may be consider-
ed

fl as consisting of the tuning dial and the volume control and he will detect the
least fault in either. The Service Man, however, must know the insides of the

particular set in order to localize the trouble and make repairs. The various commer-
cial set diagrams in this book display the almost unlimited forms in which the above
two constituents may exist. Each manufacturer, testing the methods of the others,
changes or adds to them in attempted improvements, and a new breed of sets finds its
way into the homes of the lay public. Otherwise all sets would be alike. Basically
they are alike, but vary in details. These details are important, however, and to
point out some of the more salient ones, we shall classify the different types of sets
and, in turn, the different elements of which the radio -frequency amplifiers in them
are composed. We can first classify sets into those -

(a) without screen -grid tubes,
(b) with screen -grid tubes,

and make a further classification of those using -

(c) conventional tuned circuits.
(d) band selector circuits.

In addition we have superheterodyne circuits. The different methods of volume control,
both manually -operated and automatic, will also be included in this chapter.

(2) Conventional Tuned Circuits. In the ordinary tuned-R.F. amplifier illustratedin Fig. 6 of bhapter II, three tuned circuits are employed; the first couples the
aerial circuit to the first tube, the second couples the first and second tubes, and
the third couples the second tube to the detector. When all three circuits are in
resonance, amplification takes place; this means that the three tuning condensers mustbe accurately adjusted. In modern sets the three condensers are all mounted on oneshaft and tuned collectively. For maximum efficiency, the circuits and condensersmust be identical; otherwise one circuit will be out of resonance and the over-all
amplification will be reduced. Slight mechanical variations in manufactured condensersdo exist, however, so "trimmer" condensers (or aligning condensers, as they are some-times called) are connected in parallel with the main tuning condensers, as illus-trated in the diagram mentioned above. These condensers are of small size and smallcapacity. They are adjusted for resonance at two or three points on the dial and leftin the best average position. This adjustment can be done by ear through tuning instations and adjusting the trimmer condensers for maximum volume; but the methoddescribed in Chapter I, Paragranh15, for balancing , in which a resonance indicator
is employed, is more accurate.

(3) Neutralizing. It is evident that, in a radio -frequency amplifierlthe outputcircuits contain radio -frequency currents identical with those in the input circuits,but of a much greater value; therefore, if the slightest degree of coupling exists
between the output and input circuits, the amplifier will be thrown into violent
oscillation, resulting in decreased amplification and whistling, squealing, and howl-ing everytime a station is tuned in. To reduce this disastrous coupling, the coilsand condensers are enclosed in metal shield -cans. But even then coupling exiata with-in the tube itself in the form of electrostatic coupling between the grid, which ispart of the input circuit, and the plate, which is part of the output circuit. Var-
ious circuit arrangements have been devised to "neutralize" this capacity couplingwithin the tube. All these circuits depend upon some form of "Wheatstone bridge"
arrangement, whereby an equal amount of capacitative coupling or opposite Sign is

i01111.-211111
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Fig. 70 - Hammarlund "Hi -Q 30"A.C. Receiver.

introduced between the input and output circuits, thus nullifying the effect of the

tube -capacity coupling. These various arrangements will not be described in detail

here, as the diagrams of the various sets show them. The Service Man is interested

only in the neutralizing condenser employed to obtain this balancing effect and how

it should be adjusted. These condensers are clearly indicated in the diagram of Fig.6,

and the method of adjusting them is described in Chapter I, Paragraph 15. Without

instruments, a fair degree of adjustment can be obtained by tuning in a station, insert

ing a dummy tube in one socket after the other, and adjusting the neutralizing conden-

ser in each case for minimum or zero sound; at the same time adjusting the trimmer

condensers for maximum sound. When correctly adjusted, it should be impossible to make

the set oscillate at any point on the dial, with any volume -control adjustment.

(4) The Screen -Grid Tube. Having just described the cause and cure of oscillation

in the ordinary tuned R.F. circuits employing three -electrode tubes, it seems fitting

at this place to point out the effect which the advent of the four -electrode or screen -

grid tube has had on circuit design. The use of metal shields to prevent coupling

between the output and input circuits has been described; in screen-grid circuits, the

shielding is extended until it exists within the tube itself, in the form of a metal

network, entirely encompassing the plate, which is called the screen-grid. This fourth

electrode is grounded but maintained at a proper positive -bias voltage, so that it

does not interfere with normal tube action. It is evident, therefore, that the input

and output circuits are entirely shielded, and feed -back coupling cannot exist. The

circuit will not oscillate, and neutralizing is not necessary. In practice, the entire

tube or the most vulnerable part of it, is enclosed in a metal shield. A very high

degree of amplification is obtained, but the characteristics of the tube are different.

It has a much higher impedance, requiring special design of the R.F. transformers.

These tubes are made in the ordinary battery type (122) and A.C. heater type (124.)

See Fig. 41 in Chapter IV.

F(5) Band -Selector Circuits. Band -selector circuits are becoming more and more
popular,

:
especially since the advent of the soreen-grid tube with which they are mainly used.

a

3
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The band selector, or band-pass filter as it is also called, oonsists essentially of
two or more tuned circuits loosely coupled together. This gives a flat-topped reson-
ance curve which, by proper design, can be made to have a flat top 10 -kilocycles wide,
thereby accepting the entire program, sidebands and all, giving a high degree of sel-
ectivity without distortion. The band -selector circuits may be found ahead of the
R.F. amplifier, at the input side; they may be part of the amplifier circuit, or may
be placed between the amplifier and the detector. Various combinations are possible.
In many sets, as in the Sparton "Model 49," (a diagram of which will be found in the
back of this book) the band selector will be found between the aerial and the R. F.
amplifier, and an untuned or aperiodio R.F. amplifier is employed. That is, the R. F.
transformers are of special design to cover the entire broadcast band without tuning.
Incidentally, three -electrode tubes are employed in this set. In the Hammarlund "Hi -Q
30 A.G." receiver, a diagram of which is reproduced in Fig. 70, band -selector tuning
is employed between the aerial and the amplifier, as well as tuned stages in the am-
plifier, giving six tuned circuits in all. The six tuning condensers, illustrated in
the upper left side of the diagram, are controlled simultaneously by one dial. The six
trimmer condensers are also shown. Note the R.F. chokes in the plate -supply leads of
the screen -grid tubes; these leads, as well as the grid return leads and screen -grids,
are by-passed to the filament through large condensers.

(6) Grid -Bias Volume Control. Various methods of controlling the volume in different
circuits are employed. In the old tuned-R.F. sets, it was customary to control the
volume by changing the bias voltage on the grids of the tubes. This was effected by
the use of a potentiometer connected across the filament circuit; the variable tap
connecting to the grid return leads. Thus a bias.voltage from zero (at the negative
side of the filament) to plus 6 volts (at the positive side) could be obtained. This
positive bias on the grids caused excessive plate current, resulting in short-lived
tubes and batteries. Also, tuning was broadened because of the R.F. circuit drain
from the tuned circuits.

(7) Filament -Current Volume Control. Another simple method of controlling volume
was by means oftIe filament rheostats of the R.F. amplifier tubes. While this is
effective, it is not very satisfactory.

(8) Plate -Current Volume Control. A high variable resistor in the R.F. plate leads
is commonly employed to control the volume, by controlling the plate current. These
resistors are, of course, by-passed by large condensers. This method lengthens the
tube and battery life and is quite satisfactory; it is used in the Sparton No. 49
above mentioned.

(9) Absorption Methods of Volume Control. Variable resistors are sometimes inserted
in the R.F. oirouits to control volume. Grid suppressorresistors, connected in series
with the grids, are also used to prevent oscillation in unstable sets; about 800 ohms

31
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is sufficient. A variable resistor in the input circuit is also common. An example is

illustrated in the diagram of Fig. 71, showing the method employed in the Majestic
"70" or "70B" sets. Sometimes two variable resistors are employed; Fig. 72 shows how
this is done in the Stromberg Carlson No. 638 D.C. receiver. Here two 10,000 -ohm

resistors, mounted on one shaft, are used; one to control the input to the R.F. ampli-

fier, and the other to control the input to the detector.

(10) Screen -Grid Control. Controlling the positive bias voltage on screen-grid tubes

makes a very efTicien1 volume control in sets employing these tubes. This is the method

employed in the Hammarlund receiver shown in Fig. 70. It is indicated at V.

(11) Automatic Volume Control. Modern sets are so sensitive, and capable of giving

such great volume, Illat it is annoying to tune for a weak station and suddenly have a

powerful local roar in. To avoid this, some sets employ automatic volume controls,

which limit the volume automatically. Fig. 73 shows the circuit used in the Stromberg

Carlson "No. 846" receiver, which employs a type 127 tube, the grid circuit of which

is coupled through a .00025-mf. condenser tc the output of the R.F. amplifier. A 2-

megohm grid leak is used to prevent blocking of the tube and to hold the grid bias at

the proper value. The plate is connected to ground through two 100,000 -ohm resistors;

but, sinoe the cathode is at a lower potential than ground, plate current will pass

through these resistors. The drop across both of them serves to bias the grid of the

first R.F. stage, and the drop across one to bias the second P.F. stage. Thus, when

the received R.F. signal reaches a certain intensity, current through the resistors

decreases; resulting in less negative bias on the amplifier tubes and reducing the

amplification. An equilibrium is soon established, in which the volume is maintained

at a constant limited value. It seems needless to add that all resistors are thorough-

ly by-passed to prevent any radio -frequency feed -back; only the voltage drop across

the two 100,000 -ohm resistors, resulting from the average signal -intensity value, is

instantaneously and automatically fed back to the R.F. amplifier grids. Many other sets

use similar controls, such as the Kellogg 523 and 526 shown in the diagram section of

this book

(12) Radio -Frequency Amplifier Trouble. Trouble in R.F. amplifiers resolves itself

into:

lack of sensitivity,
broad tuning,

oscillation,
noise,
lack of control.

All of these symptoms may be due to poor tubes

or wrong supply voltages; but, since we hove

described voltage tests and tube tests in

chapters III and IV, we will limit this chapter

to searching for trouble within the remaining

parts of the system.
c,

(13) Lack of Sensitivity. This may be attri-

buted to: poor alignment 'of the tuning ccnden-

sers, an open circuit in the input or some

part of the system, shorted coils, an open

or shorted by-pass condenser. In fact, any

2, default in the circuit may contribute tc
decrease sensitivity or kill reception entire -

d ly. It is probably simpler to test the coils

and condensers than to read about all the

things that might happen. Even damp weather

9
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a

is detrimental, as shown in Fig. 74. This shows the results of an actual test. A usual
fault in R.F. amplifiers is an open coil winding. The windings should be tested for

51continuity; a full reading indicates either good coil or a shorted coil. The latter
is difficult to detect but, fortunately, is not a common occurrence. A visual examine-
tion will usually reveal any damaged condition. Lack of plate voltage at the tube soc-
kets may indicate an open primary winding, or an open choke -coil winding in some sets
in which the plate current does not pass through the R.F.T. primary (such as the
Stewart Warner "Series 900" receivers.) It may be difficult to solder an open -circuited;
winding together; the best method is to rewind the coil, making note of the number of
turns, size of wire, directions of winding, and external connections. So far as the
tuning condensers are concerned, a visual examination is usually sufficient; they
should be thoroughly cleaned and the pig-tail connections examined. The method of
aligning them for maximum resonance has already been explained in Chapter I.

(14) Broad Tuning. Lack of sensitivity and broad tuning usually go hand in hand. The
troubles just described in the preceding paragraph apply here also. Unless some prev-
ious Service Man has left a soldering iron or screwdriver inside of one of the shield
oans, we may find the cause of broad tuning in the aerial system, to which a separate
chapter has been devoted; or in an incorrect "C" voltage on the tubes, or in some
defect in the circuit or volume control. The usual complaint from this trouble is

found to be due to the closeness to some
broadcast station; the fault is not in
the set then, and the Service Man is not
expected to improve the set far beyond
its original abilities. Extreme sensitiv-
ity, like a powerful telescope, has the
effect of bringing the stations nearer,
and also results in complaints of broad
tuning. In these oases a shorter aerial
is recommended or a wavetrap may be
required, as described in Chapter VI.
Damp weather causes broad tuning in many
sets, due to moisture impregnating the
insulation of the coils. If complaints
spring up during the damp season, it is
well to bear this in mind. See Fig. 74.

(15) Oscillation. Either the shielding is
poor, tfie connecting leads are lying in
the wrong positions, or the set is not
neutralized. In some sets a defective
volume control may cause oscillation.
This trouble manifests itself by penetrat-
ing squealing, howling and whistling

sounds while tuning in a station. There is feed -back coupling somewhere in the set to
cause oscillation. Perhaps the antenna lead is too near the detector output region.
Check the tubes, tube shields and supply voltages.

1,004000
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Fig. 74 - The effect of damp weather
on R.F. amplifiers.

(16) Noise. Noise is invariably caused by loose connections, either within the cir-
cuit or near to it; as in the case of loose shield -can joints that reflect noises into
the circuit, due to their absorbing of energy from it. Loose socket contacts are a
common occurrence; also, loose soldered connections to the coils and loose pigtail
connections to the condensers. Rubbing contacts on.the condensers are also noisy.
Condenser plates which touch cause noise, as well as fine metal burrs on the plates,
or dirt between them. The volume control is a frequent source of noise; it should be
cleaned with alcohol and oiled with Nujol. (This applies to filament rheostats also.)
Sometimes a soft lead pencil rubbed on the resistance wire will give sufficient lub-
rication, due to the graphite, without interfering with the contact.
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(17) Lack of Control. Lack of control of the set indicates a defective volume control.
In virtually all cases the volume control is a variable resistor of some sort, and it

-..--F. is apt to be worn out from mechanical usage rather than electrically destroyed. Know-
;,ing its approximate resistance from the circuit diagram, it may be intelligently test-

; ed with a continuity tester, and preferably replaced rather than repaired, if defect -
j1 ive. If the set has an automatic volume control, the tube may be at fault and should

be tested. By-pass condensers may be shorted, or resistors open; with a continuity
tester, almost all faults can be found. Hum may be introduced into the R.F. amplifier,

F due to electrostatic induction from some nearby high -voltage A.C. line.

F

1.

;

:

L

PI

iai

II

(18) Superheterodyne Receivers. A whole volume could be written on the servicing of
superheterodynes; but we only have space for the high spots, and let the reader's
imagination dip into the valleys wherever it is indicated that he should do this. Ow-
ing to the comparative complexity of the superheterodyne, many things can happen to
interrupt its service; but, if we segregate it into its main components and test each
separately, we may find that the servicing of one superheterodyne is like servicing

two ordinary sets. In the superheterodyne we have:

(a)

(b)

(c)

(d)
(e)

(f)

oscillator,
radio -frequency amplifier (in some sets),

first detector,
intermediate -frequency amplifier,
second detector,
audio -frequency amplifier.

Parts e and f are considered in chapters VIII and IX. Various superheterodyne circuits

appear in the diagram section of this book. No matter how complicated the set, if we

test one thing at a time we can't help but find the fault if it exists. With all parts

of the proper values and properly connected, the set will work, because it did work

before the trouble started. Knowing the circuit diagram and the values of the parts,

it won't take long to make the tests and make repairs or substitute new Darts.

(19) Servicing Supers. Since there are a variety of superheterodyne circuits in use -

the greatest variety 'being the home -built ones assembled from "kits" - it is virtually

impossible to list all the causes and cures of troubles that may occur in them. Of the

commercial :supers, the Radiola is probably the most numerous, and a detailed analysis

of the "Radiola 25" Superheterodyne appears in the Radio Data Service Sheet in the

diagram section of this book.
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CHAPTER VIII

DETECTORS

a

I

HE detector plays a very important part in every radio receiver - it is the pivot
on which the radio -frequency amplifier and the audio -frequency amplifier hinge.
Linking the two amplifiers, it could well be described in connection with either,

but, since it plays such an important part in radio reception, we will devote a sep-
arate chapter to it.

(2) Function of Detector. The function of the detector in the ordinary broadcast
receiver is to convert the form of the energy delivered to it by the radio -frequency
amplifier to a form suitable for amplification by the audio -frequency amplifier and
for sound reproduction by the loud speaker. In other words, in the input or grid -
circuit side of the detector we have modulated radio-frequency currents and in the out-
put or plate side, audio -frequency currents. Both forms of current may exist in both
input and output circuits, in which case trouble results in some sets, while in others,
employing regeneration, this phenomenon is utilized to advantage. In the superheter-
odyne receiver, two detectors are used, but their basic action is the same. One links
the radio with the intermediate -frequency amplifier and the other links the inter-
mediate with the audio -frequency amplifier. In the first case, the highest frequency
is wiped out, leaving the intermediate frequency; in the second case the intermediate
frequency is wiped out, leaving the audio frequency. Since the detector converts the
radio energy into audio energy, it sould do this work without distorting the audio-
frequency wave shape or discriminating between high and low audio frequencies; it
should effect this conversion without great loss of energy, and should introduce no
extraneous noises in the set.

GRID CONDENSER
.4'

± A - %-----_________-...- 4- A1 -

C.

BATTERY

BY-PAss IIiII I I
CONDENSERLEAK

= Fig. 77 - (left) Grid Leak and Condenser Method of Detection.
; Fig. 78 - Power Detection using a "C" Battery.

(3) Simple Detector Circuit. A simple detector circuit employing a three -element
tube (such as the 101A) is shown in Fig. 77. In this circuit, the modulated R.F.
current is impressed on the grid of the tube through a grid condenser. The rectify-
ing action of the grid and filament portions of the tube will allow the positive half
cycles to pass through to the filament or return side of the input circuit; but the
negative halves will be trapped and will accumulate on the grid. The intensity of this
accumulation varies in accordance with the intensity of the input, which, we know,
varies at audio frequencies; resulting in a similar audio plate -current variation. The

t grid leak resistance of several megohms allows the accumulating negative charge to
leak off slowly. This holds the mean grid potential at a constant value and prevents
an excessive accumulation which would block the tube action. It is evident, therefore,
that the values of the grid condenser, grid leak and the plate voltage are important
factors in determining detector efficiency.

(4)(I) Grid -Bias Detector. This method is called "plate detection" and makes use of the
*bend' in the lower portion of the "characteristic curve" of the tube for its effect.

J

Ii

311111NE.:1
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R. F.
TRANSFORMER

2

P

R. F.

ff

GRID
CONDENSER

GRID
LEAK

-8

"PHONE"
CONDENSER

DET. PLATE
R. F. CHOKE

A. F.
TRANSFORMER

DETECTOR

Fig. 79 - The 127 type tube detector using a
condenser and leak.

See Fig. 39 on page 31. To
operate the tube on this
bend, a negative grid -bias
voltage is necessary. This
may be obtained from a "C"
battery or from the voltage
drop across a resistance.
No grid condenser or leak
is used , as shown in
Fig. 78. Such a detector
works by virtue of the fact
that one side of the R.F.
alternations is suppressed,
allowing the A.F. modula-
tions of the other side
only to produce A.F. curr-
ent variations in the plate
circuit. As a rule, this
method is not as sensitive

as grid -leak detection, but the audio quality output is considered better. It is

important that a very accurate adjustment of the grid -bias voltage and plate voltage
be maintained. The grid -bias resistance or "C" battery must be by-passed by a conden-

ser of at least 0.5-mf. capacity.

(5) The A.C.Detector. Both the detector methods just described were used in battery
sets, but -.hesame methods are used with the heater -type tubes in A.O. sets. Fig. 79

shows the grid condenser -and -leak method used with the type 127 tube, and Fig. 80 the

grid -bias method, or plate detection. A "C" battery is seldom used in an A.C. set, as

grid voltages are easily obtained from drops across resistors through which the plate

current flows. Note the by-pass condenser across the bias resistor in Fig. 80.

(6) Power Detection. The sensitivity of a detector to weak signals depends upon the

values of the plate voltage, the grid condenser and the leak, or grid-bias,voltage.

Usually 221 to 45 volts is sufficient for the plate. A detector designed for weak sig-

nals would be unsatisfactory for operation where comparatively large amounts of radio -

frequency energy is encountered - as in some of the modern high-powered sets. In these,

power detection is used. The basic action is the same, as shown in the schematic cir-

cuit of the power detector used in the Stromberg-Carlson "No. 846" receiver illustrated

in Fig. 81. The main difference is that a plate voltage of 250 volts is employed with

a grid -bias voltage of about 28 volts. Where these detectors are used it is seldom

that more than one stage of
audio -frequency amplification
is required; the detector
feeds directly into the push- i

\-1-\
pull power stage, resulting
in very quiet operation with i

41, o
4110

excellent quality. The values R.F. 2

T
E C

CONDENSER

c,.4W

of the parts are given in the 40 <>
illustration. _1

-1-(7) Regenerative Detectors.
Regenerative detectors are
seldom used in modern multi -
tube radio sets, and we will
not desoribe them in detail.
It is sufficient to state
that the circuits are similar
to those given, except that

R. F.
TRANSFORMER

D

DETECTOR BIAS
BY-PASS

GET. PLATE
R. F. CHOKE

DET. GRID
BIAS RESISTOR

A. F.
TRANSFORMER

-B +8, DETECTOR

Fig. 80 - The 127 type tube using power
detection and grid -bias resistor.
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Fig. 81 - Linear Power Detector.

oaf,
OLT.
M11a,
oM

III

ICI

DETECTOR NB" SUPPLY

MF.

0-50,000 OHMS

TO4-B-DET. POWER
SUPPLY ON "B" BATT

,T OR ELIMINATOR

TO -B

Fig. 83 - A resistor and condenser elim-
inates audio regeneration.

part of the audio -frequency energy existing in the plate circuit is transferred back
'to the grid circuit by means of a "tickler" coil connected directly in the plate lead.

' This reinforces the grid current and builds up the signal strength.

(8) Miorophonic Howl. Microphonic howl is one common source of trouble in detectors,
especially those employing battery -type tubes. The heater -type A.C. tubes give pract-
ically no trouble from this source. In extreme cases, it is necessary to exchange the
tube in order to eliminate the howl, or use a cushioned socket or "howl arrestor." See

1 Fig. 82. Since the detector is connected to the input side of the audio -frequency
! amplifier, it is extremely susceptible to audio vibrations or
current variations, which explains the excessive tendency to CAP TO LOAD THE TUBE%1

microphonic howl in this particular tube. The grid -bias or ........;,,,:i..

P,
. .-''-7'.:

plate-detection type is less susceptible; as far as audio- .
, ,,,_.,

Nii
I

frequency currents are concerned, the grid may be consider-
ed as connected directly to the filament or cathode, there-
by preventing the detector from acting as an audio -frequency
amplifier, which it is when a grid condenser and leak are
used.
(9) Audio -Frequency Oscillation. This is partially due to
the audio -frequency amplifier, but may be eliminated in many

E cases by correcting the detector. Audio oscillation mani- TUBE TUBE
fests itself usually in a high-pitched squeal, caused by

1111I
SOCKET

feed -back coupling in the "B" battery or supply circuit,
from the output of the audio amplifier to the detector
input. A 2-mf. by-pass condenser connected between the

is
detsigtor_ra_plus" lead and the filament will usually pre-

: vent it. An audio choke or high variable resistor connect-
ed between the power -supply lead and the condenser also Fig. 82 - Howl Arrestor.
helps and proves very beneficial in many cases. See Fig. 83.
Changing from grid condenser - leak detection to grid -bias detection also helps in
extreme cases.

TUBE PRONGS

(10) Sensitivity. Lack of sensitivity in the detector is usually due to a poor tube,
or to wrong plate or filament voltages. An open grid leak or condenser is a contri-
buting cause.

(11) Noise. In addition to microphonic howl, noise is caused by a poor or loose
grid-fWV-FFsistor or dirty socket connections.

(12) Hum. Hum is usually caused by induction from near -by A.C. cirouits, due to poor 2'

shielaTe-or lack of proper by-pass condensers in the grid and plate circuits.
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(13) Overloading. In modern powerful sets using power detection, the detector is

sometimes overloaded, causing distortion or "dead spots" on the tuning dial. The

latter produces the effect of double resonance. The station may be slowly tuned in,

approaching a maximum of volume as the set approaches resonance, until the detector

is overloaded, causing a decrease in volume with the set tuned to resonance. Tuning

beyond resonance removes the overload from the detector and the volume increases again.

One may be deceived by this and think that the tuning system is aut of order, when in

fact the detector is at fault. In this case, the plate voltage should be adjusted to

suit the particular location of the set, depending upon its proximity to broadcast

stations and the particular stations that the customer desires. The grid leak or "C"

bias voltage should be correspondingly changed.

(14). Filter Circuits. The radio -frequency energy that passes through the detector

would cause havoc in the audio -frequency amplifier if it were not filtered; noisy,

ohoked, distorting sounds would result. Usually a single .0005-mf. by-pass condenser,

connected between the plate and filament of the detector, or across the primary of the

first stage audio transformer (or the plate resistor in a resistance coupled amplifier

will suffice. A better filter is illustrated in the circuit of Fig. 81. Here two con-

densers of .0005-mf. each and a 10-mh. choke, connected as shown, are used. A filter

of this kind could with advantage be easily added to a set having the above trouble.

It will not interfere with the normal audio quality.
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Fig. 84 - Diagram of the Silver -Marshall 720 A.C. screen grid receiver is

shown above. This set employs a screen grid oawer detector, S4, with a 60,000

ohm grid bias resistor, a "B" voltage of 170 volts, and a plate resistor of

300,000 ohms; the first audio stage being -resistance coupled. The curves at

the left show the comparison of the screen grid power detector with the type

127 tube detector circuit. Excellent audio quality at high volume is reported

by users of this set.
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CHAPTER lx

AUDIO -FREQUENCY AMPLIFIERS

SINCE the audio -frequency amplifier determines the tone quality of the set, other
things being normal, it is important that this part of the set be kept in the ut-
most of condition and that the tubes, transformers or other coupling devices and

parts, as well as the supply voltages, be maintained in accordance with the specifi-
cations supplied by the manufacturer of the set. Good tone quality pleases the set
owner. Poor tone quality pains him and breeds trouble for the Service Man - or may we
call it pleasure, if he enjoys his work?

(2) Types of Audio Amplifiers. Audio amplifiers vary in the forms of interstage
coupling and the types of tubes employed. There are many varieties in the thousands
of sets in everyday use. The most common employs transformer coupling between stages.
Others employ impedance coupling. Then there are the troublesome resistance -coupled
ones, quite popular a few years ago and now not so common, yet again coming to the
foreground in the form of direct -coupled amplifiers; to wit, the Loftin -White ampli-
fier. With these three main groups, and from one to three stages in each amplifier,
together with a wide variety of tubes, it is evident that many combinations can be
produced, and such is the case. yet trouble shooting is comparatively easy if we
centralize our efforts on the coupling devices, tubes, connections and the supply
voltages; the latter are assumed to be correct since we have already attended to them
in Chapter III; and tubes we have tested and corrected in Chapter IV, leaving our
present work limited to the coupling device and connections. Therefore, with the
connections and coupling device correct, the amplifier will work. Of course, improve-
ments may be made in the general tone quality and volume of many sets by changing the
form of the audio amplifier, but the Service Man is not usually called upon to do this
work.

INPUT

Fig.

Fig.
Both

"C" BIAS
RESISTOR

+ 5-*

NCHBIAS
RESISTORS

OUTPUT TRANS. + B

CSP'IKR.

LOUD

F I L. SU PPLY

1
'1"---t" BIAS

RESISTOR

E-OR
KR.

Fl-I
SUPPLY

85 above. Standard 2 -stage audio amplifier.
86 - below. A push-pull audio amplifier circuit.
circuits are for use on A.C. electric sets.

(3) Transformer -Coupled
Amplifier. A two -

stage transformer coupled
amplifier is most general-
ly used and, in many
cases, the second stage
is of the push-pull type
(illustrated in Fig. 86,
as compared with the ordin-
ary type of Fig. 85.)
Push-pull arrangement.
gives greater output -
which is demanded by elec-
trodynamic speakers. Paral-
lel tubes connected in
the last stage give great-
er output than a single
tube, but two tubes in
parallel are not equal to
two in push-pull. In al-
most all cases, an output
transformer or output
choke coil -and -condenser
is employed as shown, to
couple the amplifier to
the speaker; matching
their electrical character'
istics and eliminating the
D.C. plate current from

9

9
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Fig. 88 - Thordarson 150 push-pull amplifier. A single and two push-pull stages are
employed. The power supply is at the top. Note the output transformer in

the lower left.

the speaker windings. In sets not employing power tubes, the speaker may be connected

directly in the plate circuit without the use of an output coupling device, but in

all push-pull amplifiers the coupling device is necessary, because of the circuit

arrangement, unless the speaker winding has a center tap (which few have) or two

sneakers are used. Further reference to speaker coupling devices will be found in

Chapter V. Some modern sets employ only one stage of audio amplification; the output

from the power detector feeding directly into the push-pull audio power stage. See.

Chapter VIII. Tone quality with a minimum of -hum is thereby obtained, at the expense

of sensitivity, which must be compensated for in the radio -frequency amplifier.

(4) Transformer Tests. Lack of plate voltage at the tube socket indicates an open
transformer primary winding, or a plate circuit open somewhere in the connections.

Lack of grid -bias voltage indicates an open trajsformer secondary winding, or a grid

circuit open somewhere in the connections. A continuity test on the transformer wind-

ings will reveal their condition. If the meter of the continuity tester reads full,

the winding is short circuited; if the reading is zero, the winding is open or burnt

out. The latter is a common occurrence in transformer primaries, which carry the plate

current. If only a partial reading is obtained, the winding is intact. These windings

have a rather high resistance which is indicated by the partial reading of the con-

tinuity meter. When a damaged transformer is located in a set, it should be replaced

with one of the same type. Tests should also be made between the primary and secondary

windings and between the windings and the core; in these tests the readings should be

zero. A full reading indicates a short, and the transformer should be replaced. After

the transformer has been disconnected from the set, the wiring in the set should be

tested as the short may be in the external wiring to the transformer. Noise in trans-

formers is common and is due to a poor or loose connection within the instrument. To
test, connect a .4 -volt "C" battery, in series with a headset, to the winding under

test and listen for noise. No sound except the initial click will be heard if the
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0
transformer is in good condition.

M(5) Special Circuits. Some transformers employ a core of special alloy which is more

dsusceptible
to magnetic influences than iron. then continually subjected to the magnet

izing effect of the plate current of the tube, the core loses its qualities and the
1 resultant tone quality of the set is impaired; bass notes are lacking. When other
faults cannot be found in the amplifier, it is well to replace the transformers.
Special circuits have been developed to prevent this trouble. In the circuit of Fig.31
(shown on page 26), methods known as "series plate feed" and "parallel plate feed" are
employed. The former is shown in the connections of the first -stage transformer. A
series resistor, R1, by-passed by the 1-mf. condenser, limits the plate current to a
safe value. The parallel plate feed method is represented in the second or push-pull
stage connections; here the D.C. plate current passes through a choke coil, the audio -
frequency component of the current passing through the 1-mf. coupling condenser to the
primary of the input transformer. Note the 50,000 -ohm resistors R2 in the grid return
circuit -of the input push-pull transformer. These are to suppress any cross -current
"parasitic" oscillations that might develop in the push-pull tube circuit and introduce
distortion and noise.

(6) Resistance -Coupled Amplifiers. Ordinary resistance coupling does not give as much
amplification per stage as can be Obtained from transformer -coupled amplifiers, conseq-
uently when it was first introduced, three stages were used. With present receivers,
having more efficient radio -frequency amplifiers, more than two stages are seldom
employed, with a consequent reduction in sources of troubles. Usually a combination of
transformer and resistance coupling is encountered, as in the Atwater Kent "Model 55"
and "55C" receivers; here the first stage is resistance coupled and the second stage
push-pull transformer coupled. Fig. 48, page 41, shows the first (resistance) stage
in this set. The detector and first audio tubes are indicated, together with the "C" -
bias resistors and detector -plate filter system. The coupling unit comprises a plate
resistor, a blocking condenser and a grid -leak resistor. The audio -frequency current
passing through the plate resistor causes voltage variations across it, which are
applied to the grid of the following tube by means of the condenser. The purpose of
the blocking condenser is to prevent the positive potential of the plate circuit from
direct contact with the following grid, which would place a positive bias on it and
kill the tube action. Resistor and condenser values vary, in accordance with the
requirements of the tubes used.

(7) Troubles in Resistance -Coupled Amplifiers. Many things can happen to a resistance
coupled amplifier to throw it out of kilter; the most common faults are wrong plate
voltages and wrong resistance values. Some resistors change with age. Power supply
leads to the plate circuits should be thoroughly by-passed, to prevent motorboating,
as indicated by the "detector filter condenser" of Fig. 48. A leaky blocking condenser
is disastrous, resulting in excessive plate current in the following tube. On the
other hand, an open or disconnected blocking condenser will nrevent the transfer of
voltage variations (signals) from one tube to the next, but will not effect voltage
and current readings at the tube sockets. Since the condensers are seldom over 0.1-mf.
in capncity, a continuity test or crude capacity measurement will not reveal the open.
A quick check is to connect another condenser in parallel with the questionable one
and note the results. Aside from checking the resistors and all condensers in the
circuit, as well as the supply voltages, there is little to do in the resistance-
coupled amplifier. It is well to remember that special "High -Mu" tubes (such as the
type 40) have been developed especially for resistance- and impedance -coupled ampli-
fiers and should not be used in transformer -coupled stages. Therefore, check all tubes.

1

1

1

(8) Impedance -Coupled Amplifiers. The circuit arrangements of these are identical
4

to those of resistance -coupled amplifiers, choke coils being used instead of resistors.
This makes possible the use of lower plate voltages, as we do not have the excessive
voltage drop inevitable with resistors. Combinations of chokes and resistors are also

A
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Fig. 89 - The Eleotrad-Loftin White direct -coupled amplifier.
Fig. 90 - (right) Shows the wiring on the bottom of the instrument.

possible, such as a plate resistor and grid -leak choke, or vice -versa. In either case,
a coupling or blocking condenser is required. Tapped chokes or impedances are some-
times used, giving the device an auto -transformer action. Testing impedance -coupled
amplifiers will not be considered separately, as it involves only testing the coils
and condensers in a manner similar to that described in connection with transformers.

(9) Direct -Coupled Amplifiers. The elimination of the coupling or blocking
in a resistance -coupled amplifier gives us what is called a direct -coupled amplifier,
but certain precautions must be taken before this can be effected. Some means must be
employed to maintain the grid -bias voltages at the proper values. This has been well

in the Loftin4/hite amplifier, the circuit of whichaccomplished in a practical manner
is given in Fig. 91.

This circuit was designed specifically
graph pick-up being connected directly
addition of a suitable coupling device
many interesting combinations of this
system with various R.F. tuners can
be obtained. A simple receiver can
be constructed by coupling the in-
put terminals to an antenna and ground
through a conventional tuning coil
and condenser. In the diagram of
Fig. 91, P is a 200 ohm potentio-
meter; R1 a tapped divider resist-
ance; P.5, 25000 ohm metallic resist-
or; R3, 50,000 ohm metallic resist-
or; R6, 100,000 ohm metallic resist-
or; RC, 500,000 ohm resistor; the
tubes used ar A. type 180 rectifier,

a 145 amplifier, and a 124 screen
grid tube for the first stage. The
resistances and connections are
such that the correct bias voltages
are obtained only when using the
correct tubes.

condenser

for use as a phone amplifier, the phono-
to the input terminals. However, with the
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Fig.91 - Diagram of direct -coupled amplifier.

(10) General Audio Troubles. Oscillation, resulting in a high-pitched squeal, is
111
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,;prevalent in many poor audio amplifiers, especially transformer -coupled ones. Some -
`;times placing the fingers across the secondary terminals of the first- or second -stage
qtransformer will eliminate this, showing that a high resistor of from 10,000 to 50,000
ohms will do the same thing. This reduces volume, however, and should not be resorted
to unless absolutely necessary. A condenser of about .0005-mf. capacity will also be a
relief; but this method is likely to absorb high notes and produce distortion and a
muffled tone. By-passing the plate -supply power leads or "B" batteries will also help.
A condenser across the first primary, or an equivalent filter system in the detector
plate circuit, is essential. For resistance -coupled amplifiers, a supply of resistors

] should be on hand, so that these can be interchanged.

(11) Audio Amplifier Comparisons. Transformer -coupled amplifiers have limited frequency
characteristics; that is, they do not respond equally to all musical frequencies,
especially at the extreme high and low ends of the scale, where they are less efficient
than in the middle. Also, the magnetic qualities of the core distort the wave shape,
introducing foreign frequencies into the tone. But modern transformers are good enough
for all ordinary requirements, and are very reliable and practical. Resistance -coupled
amplifiers have possibilities of giving extremely wide undistorted frequency -character-
istics, resulting in better quality; but, generally speaking, they are less reliable
and practical than transformer -coupled amplifiers. Impedance coupling may be placed
somewhere between the two in merit. Therefore, in sets employing two or more resist-
ance stages, it is sometimes advisable to substitute a transformer of modern make for

one of the resistance stages. This will give more constant, reliable, dependable,
practical, operation; with ultimate satisfaction on the part of the set owner. In mak-
ing the change, it is usually necessary to change to the proper tube, and plate volt-

age, for transformer operation.

.1 M.F. .1 M.F. I M.F.
MODULATOR 500.000-

Fig. 92. - A typical resistance -capacity coupled amplifier

is shown above. In amplifiers of this type absolute constant

operating conditions are necessary. Changes in voltages or
resistance values impair the quality and destroy the ampli-
fication factor. At the right are shown resistors of small
size and high capacity suitable for circuits of this type. The illustrations are
full size. The upper one has a rating of two watts and the lower one watt. They

are furnished in various resistance values. Illustrations courtesy International

Resistance Co. As regards constancy in voltage control, Amperites,(utomatic
voltage controls) are indicated in the filament circuits of the various tubes.

The illustration at the lower left shows a full size
amperite. As the current which passes through it in-
creases, the resistance wire in it becomes heated and
its resistance increases -- thus tending to reduce the
current or hold it at a constant value. Devices of
this kind are also furnished to maintain a constant
input voltage for electric bets.

LI
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P (4) Interference from Oscill-
ating Receiving Sets. A re -

r generative set in the state of
r oscillation will radiate waves,
q just like a broadcast station,

though not so powerful. These
waves heterodAe with those of

E the broadcast station being
tuned in, setting up whistl-
ing and squealing sounds which
run up beyond and down below
the audible musical scale,
creating disturbance in all

E other sets within a half -mile
m radius. One has a desire to
E

CHAPTER X

EXTRANEOUS NOISES AND THEIR ORIGIN

OMMONLY known as "interference," we may classify everything that comes under the
above heading as sounds coming from the speaker that interfere with the program
we desire to hear. This covers a broad field. However, we can group these pests

into those originating outside the receiver, and those originating within the receiver.
When the customer says, "My set is noisy; come and fix it," only the experienced
Service Man knows the full significance of that simple sentence. His first procedure
is to turn on the set and listen to the noise; if his ears have been trained by long
experience, he knows exactly where to find the origin of the noise. Knowing the source,
however, does not solve the problem. The difficulty lies in eliminating the noise; and
this difficulty has prevented the sale of many electric sets.

(2) External sounds. Suppose we let this cover all sounds originating from electrical
disturbances external to the set. We can tell whether the set or lighting line is noisy
by disconnecting the aerial; if everything is quiet, we know that the interference
comes through the aerial. If the aerial is examined and tested and found to be in good
shape, we know that the interference is received in the form of radio waves originat-
ing at some external place. We can classify this form of interference into:

(a) Interference caused by broadcast stations,
(b) Interference from some oscillating receiving set,
(c) "Man made" static,
(d) Natural static.

Of the four types, "d" is probably the most annoying from the Service Man's viewpoint.

(3) Interference from Broadcast Stations. This form of interference in one case
manifests itself in actual reception of the program of the interfering station, in
which case the trouble is in the receiving set. It tunes too broadly and should be
corrected, as described in Chapters VI and VII. In the other case, this interference
manifests itself in a continuous squeal, due to the heterodyne effect of the interfer-
ing waves. Sometimes the squeal, is "scrambled" by the audio program, giving rise to
a very peculiar mess of squealing sounds; in this case the trouble is caused by the
transmitting station, which is not using its allocated wave. This is more noticeable
among the low wave length stations. Since the Service Man's field of action is limited
to the receiving set, he can't correct troubles in the broadcast stations and the set
owner will have to be content
with what he gets until other
corrective measures are taken.

NOWINDUC
ERTivEna

CONDENSER
crapAcin' I t4Fo.
WORKING VOLTAGE

1000 V.O.G.

Fig. 96 - The Fleohtheim condensers are ideal for
filtering line noises.
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Fig. - 98. These line -noise
eliminators connect between
the set and the power supply
Illustrations courtesy of

The Insuline Corporation.

in mind that every electrical device, from
railways and down to door bells - in fact,

the simple
the whole

clip the offender's aerial,
if it can be located. For-
tunately, this form of inter+5
Terence is not as common as
it used to be, as few modern g
sets oscillate.

(5)
This form of interference
can usually be distinguished
from natural static, in that
it has a more orderly arran-
gment of disordered, caco-
phonous, annoying, noises.
To tabulate the various
forms of man-made static
seems unnecessary. Just keep

electric light up to electric
gamut of electrical appliances -

"Man -Made" Static.

gives birth to disturbances that affect the sensitive receiving set. These disturbanc-

es travel over three routes, and we car explain all of them by describing the origin

of the simple click heard in a radio set when a light is turned off.

(a) We have the low -frequency surge, or impulse, due to interrupting the
current when the light is turned off. This upsets the equilibrium of

the line voltage, giving rise to an impulse that finds its way into

all sets connected to the line.

(b) There is the radio -frequency wave, generated by virtue of the electro-
static capacity and inductance of the line in the immediate vicinity
of the circuit interruption where sparking occurs. This exists, though
the sparking is ever so slight. This wave travels over the line in the
form of "wired wireless"; finding its way into the input or radio -
frequency amplifier side of all sets connected to the line.

(c)
The radio -frequency wave, generated as described above, radiates from

the light -circuit wires, as waves radiate from a broadcast aerial.

These waves find their way into all sets in the vicinity, whether

connected or disconnected from the line.

It is evident that any electrical device that interrupts the current causes interfer-

ence, In addition, we have devices, such as arc lights and mercury -arc battery charg-

ers, that give what we may call "continuous interruption" and produce very annoying

noises. The nature of the noise may indicate .the source. Low sputtering sounds like

Fig. 93 - A common source of
"static."

TO
RADIO
SET

L- RE -CHOKE
Li- A.F. CHOKE
C -.006 MF.
C1-1T04MF.

a

I

Fig. 94 - To completely filter line noises both audio 4

and radio -frequency filters should be used. q
4

armoma-,1m.sts-
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Fig. 95 - Various forms of filter arrangements. Both
audio- and radio -frequency coils should be tried.

a rush order
which may be
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TO 110 VOLT
POWER
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of bacon and eggs, indicate 60 -cycle sparking,
due to a loose street lamp, or leakage in wet

power lines, or loose transformer cutouts. See Fig. 93. Continuous clicking or buzz-
ing may be due to ringing door bells or electric vibrators, or a radio station send-
ing out code signals. Continuous semi -musical noises, that rise and fall in pitch,
are caused by commutator -type motors that speed up and slow down, as in a trolley car.
Short-wave sets seem to enjoy picking up the spark -plug noises from motor cars.
"Super-Hets" have this habit also, as those who have operated them in motor boats know.

(6) Eliminating Man -Made Static. Various methods have been devised to eliminate man-
made statfe; all use some form of filter system. For example, we can connect radio -
frequency chokes in the line circuit supplying our set. As the name implies, these
will choke out the radio -frequency currents existing in the line in the form of "wired -

wireless." Then we can connect condensers across the line or between each side of the
line and ground, to absorb radio -frequency currents. In addition, we must connect
large iron -core chokes and large condensers in a similar fashion to the line to filter

out all audio- or low -frequency impulses or surges. A complete filter of this type

is illustrated in Fig. 94. Fig. 95 shows various types of filters. If the origin of

the noise is definitely located, a filter should be connected there also, as indicated

by the various illustrations of Fig. 97. This will block all three routes over which

interference travels. Jilsi7 a single 1-mf. condenser will help a lot.

0

A good grade of condenser should be used - one that will stand the terminal volt-

ages of the machines being filtered. Fig. 96 shows two types, mainly employed in "B"
supply systems, but suitable for filter systems also. Note that the larger one shown

has a 27mf. 5000 V. D.C. rating. The smaller one, measuring 1 1/8" square by 2"
high, has a capacity of 1-mf. and will stand a working voltage of 1000 D.C. The un-
usually small size of this instrument explains why it is favored by many Service Men.

Various filter devices now on the market are available to the Service Man and will
facilitate his work in this line. The "Filtervolt1' line noise eliminators, two forms
of which are shown in Fig. 98, can quickly be applied to any set.

(7) Locating Disturbances. A noisy street light, or other outside interference, may
be located by the use of a simple portable regenerative set and a loop aerial. A good
way is to ride around in a car with the set until the disturbance is found. The loop

is directional, and will point to the direction of the disturbance. This is clearly
illustrated in Fig. 99. The neighbors may think that you are looking for a lost radio
program, but you will find that the search will be well worth the trouble.
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(8) Natural Static. Natural static cannot as yet be eliminated or effectively reduc-
ed in any way, but the Service Man should recognize it, not to waste time trying to
find trouble elsewhere when static exists. The most common source of static is the
lightning discharge, and since there are some two hundred lightning discharges per
minute taking place within the receiving area of a sensitive radio set, and more in
the tropical regions, we hear a continuous grinding roar when we adjust our set to
extreme sensitivity while tuning in a distant station. This is called "the noise level.
If we could eliminate it, our receiving range would encircle the globe. Static, or
"atmospherics," as it is also called, is more prevalent in the summer months, especial-
ly during local thunderstorms.

(9) Noises Originating Within the Set. The most likely sources of noise within the
set are loose or poor connections in the circuit; such noise sounds for all the world
like static. In addition, there are noises from microphonic tubes, weak batteries,
oscillating circuits and mechanioal vibration caused by the speaker or loose parts
adjoining it or within its acoustical range. In the latter case there are instanoes
when a picture on the opposite side of the room was set into vibration and chattered
against the wall. Perhaps the best way to diagnose troubles from the resultant sound
would be to list all the various sounds and give all the possible sources of trouble
that could produce such sounds. The futility of doing this completely makes one hesit-
ate to start. In the first place, we cannot spell all the various discordant sounds
with the 26 letters available, and even if we could we couldn't pronounce them. In the
second place, after investigating all the reasons given, the practical Service Man
may find that the real trouble is due to a drop of solder spilled into the set by some
previous Service Man - a condition that we could not possibly predict in advance. If
one understands the function of each part in the set, as well as the electrical coord-
ination of the whole ensemble, he can make a complete test of the set in the time it
takes to read a printed diagnosis. Therefore, limit the following to the
outstanding symptoMs.

111;ALMUILL ENERGY 1MEUCEO IN LOOP
NOON TURFED EDGEWISE OR to FLAME
OF SIGNAL 10 GO RECEIVED.

kLOSS ENERGY RECEIVED AS
 LOOP IS TURNED AT AN PAOLA

TO THE INCOMING SIGNAL.

SOURCE
OF

IN

SOURCE
OF

THE LOOP Al MONT ANGLES TO
THE StGNIL 70 It ItECEPAO

`RESULTS IN MINIMUM OR 00 many
AvAILANLE FOR THE RECEIVER

SOURCE
OF

INTERFERENCE

Fig. 99 - above. Showing how
a loop aerial is employed to
locate the source of man made
static. The greatest response
is heard when theloop points
in the direction of the
interference, as shown in
the upper illustration. The
illustrations at the right
show common sources of
trouble, and how they were
subdued by means of
condenser type of filter circuits.
shown above, always produce noises
commutator type motors, are also noisy.

UOTOR

SPARKING
BRUSHES

C ON Ot MIER

Sign flashers, as
. Worn out or old

spECIALEIES
Q,J.NCy. 41'

Fig. 100 - above. This
illustration shows an
electrolytic condenser.
Its small size and large
capacity make it ideal
for all kinds of filters.
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(10) Dead set, no sound at
all. No tube noise when
jarring set, or back-
grounc static hiss.

(11) Low volume.

(12) Poor selectivity.

(13) Poor tone quality.

(14) Sharp cracking sounds.

Probably due to a broken circuit or poor tubes.
Examine the aerial circuit, battery or power
connections and loud speaker.

If the volume gradually decreases when the set is
turned on, examine the batteries and tubes. If
the volume is unsteady, test the line -voltage .

Examine the aerial for swaying and "leaks" in
wet weather.

Note the setts location with respect to local
stations. Try shorter aerial, wavetrap or
rebalance set in the shop.

Check supply voltages. Look for trouble in the
speaker, or wrong "C" - bias voltages on the tubes.
Examine grid leak on detector.

Probably static, or outside line interference.
If followed by set going dead, look for loose
connection. Examine all soldered joints.

I; (15) Scueals and howls. If not very loud, probably due to neighboring

E set. If very loud and varying in pitch while
E tuning, due to oscillations in set. Test by-pass
r.,

F. condensers and adjust trimming and neutralizing
C condensers. Examine by-pass condensers on audiolitransformers.
[1

c] (16) Gradually increasing - Due to microphonic tube - probably in detector

li

ringing sounds. socket. Try new tube or howl arrester.

[(17) Intermittent squeaks, - In battery set, look for run-down storage battery
like sound of wagon or corroded connections.
wheer or cold, squeaky
snow.

S18) A.G. Hum. On A.C. sets, try reversing line plug. Try
connecting one side of line to set Chassis

i

through a 2- to 4-mf. condenser. Examine
rectifier supplying dynamic field current.
Examine filter system and A.C. wiring or leads
near set. Test "C" bias resistors and voltage
divider. On D.C. sets, look for open grid
circuit.

(19) Fading.

(20) Rattling sounds.

This may be due to a natural atmospheric
condition or poor aerial installation, or
near49AALo_eome other receiving set. Check
line voltage tor variations.

Probably mechanical vibrations. Tighten all parts
near speaker and cabinet. Examine speaker and
re -center voice coil if necessary.

ki

47
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(21) Fuses "blow" when
turning on set.

- Examine filter condensers on A.C. input and in
power supply. Test rectifiers supplying dynamic
field current.

(22) In describing sounds indicating radio interference, we cannot improve
on those given in "Filterette," a booklet published by the
Tobe Beutschmann Corporation.

(23) Whirring, crackling,
Buzzing, humming,
droning, whining.

(24) Rattles, Buzzes,
Machine-gun fire.

Indicate interference caused by electric motor;
sometimes, when the motor starts and stops, the
sound will start low and rise in pitch until the
motor reaches full speed; when the whine will
remain at a steady pitch, usually rather high.
Especially true of commutator motors.

Sounds of this sort generally indicate inter-
ference caused by telephone dialing, buzzers,
or door bells. It is not generally steady, but
stops and starts.

(25) Violent heavy buzzing Sounds of this sort generally indicate inter -

or rushing sound. ference caused by high -frequency apparatus. Such
noises will usually be heard over a large area,
a whole town, even; and often are so loud that
they drown out the radio program completely.

(26) Crackling, sputtering, - Sounds of this sort generally indicate inter -

snapping, short buzzes ference which is being caused by one or more
or scraping. loose connections in the set, or electrical

wiring in the vicinity. Sometimes the sounds
are especially noticeable when the room is
jarred or shaken by footsteps, street cars or
traffic.

(27) Clicking. Sounds of this sort generally indicate inter-
ference which is being caused by some sort of
make -and -break connection, such as a thermostat;
especially if it comes at fairly steady intervals.

(28) Heavy violent, - Sounds of this sort generally indicate radio

buzzing, usually short. interference which is being caused by arcing
of a spark across a gap. This may occur as a
short noise or a steady one.

(29) Steady humming. - Sounds of this sort generally indicate inter-
ference which is -being caused by improperly
filtered alternating current. Suoh humming
is often a fault of your set or eliminator.
Look for dynamic speakers improperly filtered;
faulty construction of set or eliminator;
filter condensers blown or shorted; ground on
set poor; improper wiring;poor tubes; wiring
parallel with power line.

ss
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CHAPTER XI

RADIO -PHONOGRAPH COMBINATIONS,
SHORT-WAVE SETS,

AUTOMOTIVE INSTALLATIONS.

ADIO-Phonograph Combinations. Many radio sets have phonograph combinations, and
the Service Man is often called to make repairs on them. These phonograph combin-
ations employ some kind of electromagnetic pickup device, consisting of parts

similar to those in a magnetic speaker unit, except that the armature has an attach-
ment for a phonograph needle. This rides in the groove of the record, causing the arma-
ture to vibrate, thereby inducing corresponding electrical vibrations in a coil surr-
ounding the armature. The armature, of course, is mounted between the poles of a small
permanent magnet. All that remains to do is to amplify these currents induced in the
armature coil; various methods are employed. Part or all of the audio -frequency ampli-
fier of the radio set is used to amplify these currents, the sound being reproduced by
the regular loud speaker. The phonograph attachment is usually connected to the set
by a plug connection; a switch on the sot connects either radio or phonograph to the
amplifier.

(2) Phono-Pickup Circuits. Connections of the phono-pickup circuits are included in
the regular diagrams in the back of this book on the sets employing phonograph combina-
tions. But a few words describing some of the circuits may not be amiss here. Fig. 102
shows a typical method as employed in the Stromberg Carlson "No. 654" A.C. receiver.
In this set the phonograph motor is operated by the A.C. line and drives the turntable
at a rate of 78 revolutions per minute; the output of the magnetic pickup is connected
to a potentiometer volume control which, in turn, connects to the input transformer
as shown. The secondary of the input transformer is led by means of a plug connection
to the set, to the grid and filament of the detector tube, thus employing the detector
as a stage of audio -frequency amplification. Arrangement for obtaining the proper "C"
bias on the detector is included. In many other sets, the pickup connects to the
primary winding of the first audio -frequency transformer, as shown in the diagrams of
the Brunswick-Balke-Collender sets.

(3) Phonograph Motors. Special electric motors are employed for driving the turn-
table. In the Sonora sets a slow -speed series -wound commutator type is used; the motor
armature revolves at the same speed as the turntable. A centrifugal -ball governor and
brake disc maintain constant speed. It is operated by the 110V. 60 -cycle line. Noises
which the motor might produce in the radio set are filtered out as shown in the diagra
of Fig. 103. Other types of motors run at high speed and have gear -reducing devices.
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Fig. 102 -
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cuit of a

phonograph
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upper part of
the drawing.
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Fig. 103 - This shows the
connections of a slow speed
phonograph motor. Note the
filter circuit connected
to the motor line to filter
out cateutator noises which

../.--..

otherwise would be heard in
MOTOR fu.Trm the radio set.
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(4) Automatic Stops. Arrangements are provided to automatically stop the phonograph
motors at the end of the record, by an arm projecting underneath the motor board
carried by the pickup arm. This arm opens the motor circuit, at the same time apply-
ing a brake, so that the motor stops within 8 to 10 revolutions.

(5) Troubles in Radio Phonograph Combinations. One of the simplest tests of a "dead"

p radio is to try the phonograph combination. If this works, it shows that the audio -

t frequency amplifier and speaker are in good condition, and that the trouble is in the
radio -frequency amplifier or aerial system. So far as electrioal trouble is concerned,
in the pickup device, this can easily be tested by a continuity test, as well as all
the associated parts. Mechanically, the pickup should be examined and the armature
adjusted and cleaned if necessary. Loose parts and dirt will cause rattles. If it is
"dead," examine the plug connections to the set. Test the volume control for opens and
noise, and clean if necessary. Use new steel needles only for each rendition, or

Tungstone needles.

(6) Motor Troubles. The speed should be measured and adjusted by timing with a watch.
The turntable should turn 39 times in 30 seconds. In case of a stalled motor, test all
the electrical circuits for continuity, and also remove the turntable and try turning

P the shaft with the fingers to see if it binds; this test is applicable to slow speed
motors that run at the same speed as the turntable. Low torque may be due to a shorted
portion of some of the motor windings, or binding in the mechanical system. Examine
Ithe governor. Shorted windings also cause a loud A.C. hum and commutator sparking. Open

q windings also cause excessive commutator sparking. Clean the commutator with fine
carborundum paper. Fluctuations in speed are probably due to the governor, or to an
open or loose connection, which should be corrected. Oil all parts indicated, with a
good grade of sewing -machine oil. In oases of real difficulty, it is best to take the
complete phonograph equipment to the shop for a thorough overhauling, taking care to
follow the explicit instructions given by the manufacturer of the apparatus.

Fig. 101 - At the left is shown the magnetic
and electric circuits of the Audak "tuned"
phonograph pick-up. The right illustration
shows the pick-up being tested for magnetic
balance by tapping the needle with the finger.
It can be balanced centrally by means of the
thumb screw adjustment. An unbalanced condition
means distorted reproduction.
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1 The same general methods of testing broadcast receivers apply to short-wave
receivers. There are outstanding differences in design, however, which we will briefly
point out. In the first place, the short-wave receiver employs plug-in coils, so that
the entire range may be covered; secondly, regeneration is used, the station usually

SHORT-WAVE RECEIVERS.

r

being tuned in by the heterodyne whistle, after which the set is left on the verge of
oscillating, for phone reception. Regeneration is controlled by a rotating tickler
coil, a variable condenser, or a variable high resistor. A typical short-wave circuit
of wide popularity is that of the Pilot "Super Wasp," illustrated in Fig. 101. This is
an A.C. receiver, which required special design, as will be pointed out later. The

I battery -type short-wave set is more common and of simpler design. The Service Man can -
j not account for or explain all the vagaries of short-wave reception, but he can test
t the set and see that it is in working order, and trust to the elements whether Holland
Australia, or the next-door neighbor is tuned in.

(2) Troubles in Short Wave Sets. In addition to many of the troubles encountered in
broadcast sets, the short -

The receiver circuit shows plainly the precautions taken, to make possible wave set has troubles all
high -quality reproduction of short-wave broadcasts-the newest idea in radio. its own. Perhaps the most
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Fig. 104 - The Pilot A.C. Super Wasp. combination, can quickly be
connected for operation.

(3) A.C.Hum. In the short-wave A.C. set shown in Fig. 104, hum was successfully elim
mated by special methods. Two classes of hum were encountered; one existed with the 6

tuning dials at any position; the other seemed to be "tuned in," like a radio station.
The former was found to be due to the tube construction; the A.C. magnetic field about
the filament. reacted on the electron flow and hence the plate current, causing it to
vibrate in unison. A special Pilot type 127 tube was subsequently developed, in which
the heater filament doubled back on itself, like a hairpin, thus neutralizing its own
magnetic field and eliminating this source of hum. The second type of hum was very
prominent in regions between 14 and 50 meters and was found to be caused by parasitic
oscillations existing in the heater -cathode combination and center -tapped resistor
across the filament of the detector. These were modulated by the 60 -cycle filament
current, producing the hum. A .006-mf. condenser, connected across one side of this
resistor, as shown, wiped them out and eliminated the hum. Other forms of troubles are
similar to those in broadcast sets and need not be repeated again.
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SERVICING AUTOMOTIVE RADIO

P The popularity of this type of radio set makes a few words describing it necessary!,
!While the set proper is similar to that of hundreds of other broadcast sets, certain
precautions had to be taken in the design of it, to make it adaptable to the car. For
example, the size of aerial and "counterpoise" (ground) is limited. The aerial must be
small enough to be contained within the car; the ground is a counterpoise consisting

of the metal framework of
the car. With this small
pick-up system, an extreme-
ly sensitive set is requir-
ed. And a sensitive set of
this nature is difficult
to operate properly within
a few feet of a noisy,
sparky, high-tension, ign-
ition system. Add to this
the excessive mechanical
vibrations acting on the
tubes and connections and
loosening them, and we have
a vague idea of the troubl-
es that had to be overcome
to make automotive radio
successful.

.

The "Transitone" installation: 1, aerial; 2, reproducer; 3, car floor; 5, output filter; 7, aerial lead;
9, interference filter condensers; 12, 'ground"; 13, distributor; 14 ignition coil; 15, generator. See

illustrations below.

Fig. 105 - A typical auto installation.

(2) Auto Installations.
The various illustrations
show typical examples of
car installations. Fig.105
shows the general layout
of the "Transitone"

system; the set is installed under the instrument panel, the tubes being inverted.
Flexible control shafts extend from the set to the control dials on the instrument
board. The aerial consists of wire netting in the top of the car. The regular 6 -volt
car storage battery supplies the filaments, and the "B" batteries installed under the
front seat supply the plate current. In limousines the magnetic reproducer is mounted
above the windshield, and in open cars, below the instrument panel. The layout of the
"Bosch" equipment is illustrated in Fig. 106. But the Service Man is more interested
in the electrical problems
than the mechanical layout.

(3) Interference Problems.
A 25,006 -ohm resistor is
placed in series with each
spark -plug lead to suppress
high -frequency oscillations.
See Fig. 107. A similar re-
sistor is placed in the high-
tension lead between the coil
and the distributor. These
have negligible effect on the
action of the ignition system.
In all types of ignition coils
a certain amount of "kick-
back" voltage is impressed
on the primary winding by the
high-tension side. This finds

.011
lo, .---..,

,.!.,,

UM ,

mam=
. eini

illIl Or IIIIft
it

"' . ir!* T ..lilliiii! ..- .=.
.. ...,, fir, ''..ffa- ' == - - -
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Fig. 107 - Resistors on spark plugs to reduce noise.
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Fl

its way back to the storage
battery and thence to the
receiver, and is therefore
filtered out by means of a
1-mf. condenser connected
between the battery terminal
of the coil and ground. If
the ignition coil is mounted
on the instrument board, it
is necessary to shield the
high-tension, and the leads
going to the breaker points,
at the point where they pass
through the engine partition.
Remember, in some cars the
positive terminal of the
storage battery is grounded,
and in others, the negative
side is grounded.

(4) Type of Circuit.
In the Transitone "Model
TR106 set," a schematic
diagram of which is shown in
Fig. 108, three stages of
tuned P.F. amplification are
employed, using type '01A
tubes, with grid -suppressor
resistances to stabilize the
circuit. Two tuning -control
dials are used. A "soft"
(type '00) detector tube is
employed, and a two -stage
audio -frequency amplifier;
the last or output tube being
a type '12A. Trouble shoot-
ing in the set, therefore, can
where in this book.

CAPACITOR
PLATE

COUPLER

Fig. 106 - above. A typical auto installation. The
battery connections are clearly shown.

The schematic circuit of the receiver illustrated above The switch is S, the R.F. rheostat is a ova
control for volume. The grid suppressors, R1-2-3, are 500, 3,000 and 100 ohms, respectively.

Fig. 108 - Diagram of the set shown in Fig. 106.

be in accordance with the instructions outlined else -

(5) Fig. 109 shows the schematic circuit of the "NR109" set developed by the Auto-
mobile Radio Corp. The receiver and detector is in one unit (NR107) and the audio
amplifier in another unit (NR108). A single -control dial is used, and the volume -
control knob is mounted on the center of the dial. The output tube is a type 171A.
This set is used on all Chrysler cars which are radio equipped at the factory.

Fig. 109 - This is a later
The circuit is neutralized

"Model NR. 107" tuning unit, left; "Model
NR. 108" amplifier above. Either R7 or R8,
or both, may be used. Observe resistance -
capacity filters in grid and plate leads. Part

values are not given.

type of circuit used in the auto installation.
and is thereby made more sensitive.
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* STANDARD RADIO SYMBOLS *
In the various diagrams the parts of the sets which they represent are shown by

means of symbols. While there is no standardized set of symbols in rigid use, they are
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somewhat similar. Therefore, in this list are given only the ones more in general use.
Since the diagrams in nearly all cases are reproduced exactly as they appear in the

: service manuals furnished by the manufacturers, the publishers cannot be held respom-
l
isible for any damage resulting from the use of the information contained in them.

*********************************#
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C -1 -31=11111111:C. -Z -1-...1C. *1.

1.1,-x-stommakma,11=SCa=
L41

E ALL AMERICAN MOHAWK CORP.
The diagrams on this page are taken tram the WUrlitser Service manual in which the
circuit diagrams are identically the same with the exception that the power pack is
split into two parts instead of one complete unit as used in the Lyric models.
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ALL AMERICAN MOHAWK CORP.
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Radio Service Data Sheet

L
AI

I

RED

Above. Battery model of
retained, special connections'

ALL-AMERICAN "MOHAWK" ONE -DIAL RECEIVERS
BATTERY AND A.C. 226-227

R1

C6 VOLUME CONTROL.

GREEN

R3

SW.

73
VS V6

OUTPUT.
o I

o BLACK kBLUE !MOWN

-14:30V '11.1:90-135r.

BLACK
BLUE

'134:4011

,
472,1

BROWN

180 V.

-C-'40 V.

1.0 MP.

the "Mohawk" One -Dial receiver', If the original switching system for cutting V6 into the circuit is to be
must be employed, as described in the text. At right: Modifications in later models: this standard arrange-

ment of the output stage provides for the use of a power tube at V6.

There are two principal variations in the
battery -model Mohawk receiver. The first cir-
cuit, shown above does not make provisions for
a power tube at V6; six type '01.k tubes are
required. A 5 -wire cable is used. An odd
arrangement of the A.F. output circuit, to select
two or three stages of A.F., by means of tip -
jacks and a plug, necessitates placing the addi-
tional battery required for power -tube operation
on the plate side of the A.F. output, at the point
marked X2 (otherwise, this supplementary po-
tential would be added to the plate supply of
V5). The corresponding "C" potential is added
at XI.

In later models, provisions were made for a
power tube; and the usual connections are shown
at the right of the main diagram. The color
code of the (7 -wire) cable is then as follows:
preen, "A-"; red, "A+"; white (connected to
red), .."B"; slate, "B -F" 22% or 45 volts;

,_y{Ne;--is 67% or 90 volts; pink, "B±" 90,
- 135 or 180 volts; blacx, "C-".4% volts; brown,

"C-" 4%, 9, 22% or 45 volts; yellow (con-
nected to green), "C+".

The available constants for this receiver are
as follows: Ll, L2, L3, shielded R.F. trans-
formers; volume control RI is a 500,000 -ohm
variable resistor which turns off the set by
operating switch SW when RI is turned to
extreme left; R2, 2 megs.; R3, 1/4 -amp. fila-
ment ballast; R4, 1 -ohm resistor; C4, .00025-mf.;
C5, .002-mt.; C6, 0.5-mf. In some sets, R3 is
a 10 -ohm rheostat.

In later production a selectivity control was
incorporated. This was in effect a single -pole,
single -throw switch arranged to select either all,
or half, the primary of

The circuit of this receiver will oscillate;
but is controlled by RI. Trimming plates are
provided on the condenser gang.

C6 R5

The tube layout shown is the same for A.C.
and battery models.

Git,,6 ,s,

S e
CONDENSER

BANG0
PILOT U6H71

0
° 11

(FRONT)0 0
Layout of parts in receivers of the All-

American "Mohawk" line.

The A.C. model requires four '26s for VI,
V2, V4, V5; a '27 for V3; and a '71.k for V6.

The constants of the A.C. model are as fol-
lows: C4, .00025-mf.; C5, .002-mf.; C6, C7,
C8, C15, 0.5-mf.; C9, .003-mf.; C10, C11, 1.0-
mf.; C12, 6-mf,r; C13, 3-mf.; C14, 2-mf.; R1, 650
ohms; R2, 850 ohms; R3, 2 to 3 megs.; R4,
R7, R8, 20 ohms; R5, R9, 1,000 to 1,200 ohms;
R6, 0.5 -ohm; RIO, 2,000 ohms.

The heater of V3 is held at 45 volts positive.
If this positive tap open -circuits, there will be
a noticeable increase in hum.

Resistor R6 varies the heater current to VI
and V2. It has a value from 0.5- to 0.75 -ohm.
Lack of volume control may be due to a short'
in this unit; while a ground will result in hum.

Transformers TI, T2, T3 have a ratio of
33/4 to 1; T4, I to 1.

Uncontrollable circuit oscillations will result
if R1 or R2 becomes shorted, and may be the
result if R1. and R2 are interchanged. If the

I AIWNIRT r-1.57.
VOLUME CONTROL .000 53

"B+' '54" 9*
45V 110V. 220V.

- - --041
R11 R12. R 13 CH 1 CH 2

C10 C11 C12 C13 C1,41

OUTPUT

set cannot he made to oscillate on medium to
high wavelengths, try changing the R.F. tubes;
though this may be due to C15 being open. A
particularly 'high noise level may be an indica-
tion of C9 being open.

The "Mohawk" receivers carry further desig-
nating names, such as "Navajo," "Iroquois,"
"Cortes," "Hiawatha," "Seminole." Some of
these are table models, others consoles with or
without speakers. One of the early models was
designed to use Kellogg tubes, with their side
connections for the heater leads.

The voltage divider of the current -supply unit
used in the electric model calls for these re-
sistor values: R11 ("B-" to "11+" 45) 6,500
ohms; R12 ("B+"45 to "B+"110) 6,000 ohms;
R13 ("13+"110 to "B -I-"220) 1,600 ohms.

Attention is called to the fact that, although
some of the circuit sheets which have been is-
sued do not show a ground, there is a return
circuit to ground for the power unit, as shown
in the diagram at the bottom of this page.

The color -code of the Jones cable used in this
receiver to couple the receiver to the power
pack is as follows: Pink (2), 1% -volt filament
supply for R.F. tubes VI and V2 (the output
of secondary S3); yellow (2), 1% -volt filament
supply for A.F. tubes V4 and VS (the output
of secondary S5); black (2), 5 -volt filament
winding for power tube V6 (the output of sec-
ondary S6); purple and gray leads, the 2% -
volt supply leads (from secondary S4) for the
filament of detector tube V4; green, "11+"
45 volts; white, "11+" 110 to 150 volts: red,
"B+" 220 to 250 volts; brown, the "B-" lead,
is to be grounded.

Most receivers require a good ground con-
nection; but this is particularly true of the
"Mohawks," if hum is to be held at a minimum
level.

Ti VS T3 C9 V6 T4

S2
PRI.

6E7
SW.

A. F.
OUTPUT

Schematic circuit of the A.C. design of the All-American "Mohawk" radio set. The color codes of its Jones cable and the voltage divider
do not appear in the regular manual, but are given in the text of this sheet.
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Radio Service Data Sheet

BOSCH "CRUISER," "ROYAL CRUISER," AND "IMPERIAL
CRUISER" MODEL 35 BATTERY SETS

An unusual method of obtaining neutraliza-
tion is observed in these popular "Cruisers."
Windings (A) in coils L2 and L3 are in the
negative filament leads of VI and V2, for this
purpose, and function in conjunction with con-
densers C7 and C8.

Resistor R1 is a master control to maintain
the filament potential at five volts. Volume is
further controlled through R2 (marked "Am-
plifier") which, at its position of highest re-
sistance, operates switch SW1. Selectivity is
governed by SW2 (marked "Clarifier") and
C10. A nine -wire cable connects the current
supply to the set.

As this model of the' Bosch receiver is not
provided with an output transformer, or choke
coil and condenser, trouble may be experienced
from de -polarized magnets in magnetic -type re-
producers, if the leads of the reproducer have
been accidentally reversed.

The location of the main rheostat, R1, is in-
dicated in. the top and bottom views of this
receiver. The slot in the top of the control
will be parallel with the front of the set for
the five -volt setting.

Four '01A tubes and a '12A or '71A tube
are recommended for this set.

IN a\ 3\ C9 CS R3 V3 RI

FRONT 'C8
Top view of parts layout of Bosch "Cruir
crs." The coupling devices for C2, C3 are

clearly shown.

Nearest to the panel is the knob that controls
C2 and C3, the settings of which are indicated
on the upper or "Main Tuning Scale." The
other knob controls the antenna for tuning
condenser Cl, with its position indicated on
the lower or "Antenna Tuning Scale." The
reading on the lower scale depends, in part,
on the length of the antenna.

LI Vi L2

This receiver is balanced like a regular neu-
trodyne receiver, a "dummy" or open -filament
tube (or similar expedient) being used in place
of the regular tube; first, in place of V2, and
then as a substitute for VI. Adjustments of
C7 and CS are made for minimum signal.
Condenser C9 resonates the detector circuit for
maximum signal.

$W4 CR.

ROUGLE
KE CliCRO

.114*
I1011

.44.

*44*
DET.

Schematic circuit of "Type BAN (Edition
3) Nobattry" eliminator.

If either of the above adjustments cannot
be made, check the R.F. circuit for faults.
Remove the shields from CI, -C2 and C3, and
note whether, at the zero setting of the dial,
all the condenser rotors align perfectly straight
at the tapered ends of the stators. Adjustment
of the stators is accomplished through the bolts
which join two end plates (if it is desired to
change the spacing between interleaved rotor and
stator plates); and the proper spacing here, for
minimum setting, is easily obtained by adjust-
ment of the screws on the condenser -shaft
couplings.

If the condenser shafts lose their alignment,
the condensers may be loosened and reset to
the correct positions. Condenser C2 may be
shifted for proper alignment after removing the
coil assemblies.

With all condensers set at maximum capacity,
the dial should indicate 100. If this reading
is not obtained, compensation may be secured
by adjustment of two stop screws provided for
this purpose.

A six -ohm rheostat may be used as replace-
ment for R1; R2 has a resistance of about
30 ohms; R3 is the usual 2-meg. leak; Cl, C2,
C3 are the tuning condensers; C4 is .00025 mf.;
C5, C6, 1.0 mf. each; C7, C8, C9, 100 mmf.,
maximum (approx.); C10 125 mmf. (approx.);
C11 .006 mf.

r- - -
V2 L3 C4

CS C6\ CII V3) R3) C4 C9 C7\ 3\ C102

Vida
0..1-ilv_41110 '111

-4!Aulf.
----_V1

RE - SV1 C811 V;F:R:IT' I C\1-1 W2

Underside appearance of "Model 35" re-
ceivers. Units R1, C7, C8, C9, shown here,

adjust from above.

are adjusted or to be operated independently of
these two. More complete control of, the dial
reading designated "Antenna Tuning Scale" will
be secured by making CIO one of the compact
adjustable units now available. Then, by vary-
ing C10 and SW2, it will be possible to ,obtain
nearly identical readings on both scales for any
average antenna conditions.

If it is found that circuit oscillation cannot
be stopped, test windings A for reversed con-
nections; checking L3 first and L2 last.

-1-7" ) -
T-1"
2 t Ci C7

c.a r-
C2

a ja
C8 Wilb7

-
-
.

::a',

a C C 1
.

OUTPO"

SW2

i

I g CH1 ....,4" CH 2 CHAVST

r
d

CS C6

BLACK."'

"o

BLACK WITH
YELLOW TR.

R2 2

SW1

o

BLUE

RED

BLACK WITH
7"----6REEN TR.

o

WHITE ,
BROWN

YELLOW

GREEN/

C+

The "Type BAN" (Edition 3) "Nobattry"
eliminator is usually used with this model of
the "Cruiser" line. (Other models of the
"Cruiser" embodying somewhat the same general
features but varying in details are the "Model
96DC, 110 volts"; "Model 156," (for direct
current); "Models 66, 76, 76L" (battery -oper-
ated); "Models 66AC. 96, 116, 136" (for A.C.
operation).

Constants for the above "Nobattry" unit are
as follows: C12, C13 0.1-mf.; C14, 3 mf.; C15.
2 mf.; C16, C17, 2 mf.; R4, 4,000 ohms (or
a variable 5,000 -ohm unit); R5, 15,000 ohms;
R6, 25,000 ohms. Vb is a gaseous rectifier;
SW3 the power switch. The principal choke
unit in the filter system is a "double" choke.

Although the circuit diagram does not indi-
cate that there is a mechanical connection be-
tween C2, C3, and antenna condenser Cl, there
is a slip coupling which permits Cl to turn
readily when the other two tuning condensers

V4

0
4+ C- -C-SY" +"135,44V SOY.

Schematic circuit of the "Cruiser," "Royal Cruiser," and' "Imperial Cruiser," designs of the Bosch "Model 35" battery sets. The arrange -guilt of the neutralizing circuit is such that the respective grids arc connected to the grounded "A-" lead if the neutralizing condensers short,without affecting any of the batteries in the set.

A4"

II

LS.
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AMERICAN BOSCH MAGNETO CORP.
2'w rer-
tJX-026

-A
SLACK

S rer
UX- 22G

'7 /

DIAL LIGHT

DET.
UX-22G

DIAL
LIGHT

+A WHITE YELLOrii-4.5
RED BLUE

Model 96DC 110 Volt "Cruiser"

Model 156 Receiver "Cruiser"

Model 28 Receiver (Model 38 for 25 Cycle Operation)
For Details See Instructions, Form 1302

0 r 
-a_

! 10 VOLT A.G.

o rT
162

0 Ott

Model 825 Super Dynamic Power. Pack. Used with Model 28
Chassis only to form Model 29 Receiver.

I A F
UX-22G

+90
BROW

25-Grid Leak 3 megohms
26-Grid Condenser .00025 mfd.
27-Plate Resistor 50,000 ohms
32-External Cond. .00015 mfd.
36-By-Pass Condensers .5 mfd.
37-By-Pass Condenser 1. mfd.
38-By-Pass Condenser 1. mfd.
43-By-Pass Condenser .002 mfd.
87-Volume Control 500,000 ohms

102-Filter Condenser 2 mfd.
103-Filter Condenser 4 mfd.
107-Bias Resistor 1500 ohms
110-Bias Resistor 300 ohms
111-"B" Resistor 5000 ohms

MODEL 825 POWER PACK
149-Filter Condenser 4 mfd.
150-Filter Condenser 2 mfd.
154-Bias Resistor 500 ohms
155-Bias Resistor 2000 ohms
156-Plate Resistor 10,000 ohms
157-Plate Resistor 10,000 ohms
161-By-Pass Condenser 1. mfd.
162-Buffer Condensers
163-Filter

110Y

PUSH-PULL STAGE
TWO UX-22G

4100
GREEN

89
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ANT

in, otr,Witfe,

WITCH

VOLT}

AMERICAN BOSCH MAGNETO CORP.
MODEL 48 RECEIVER (MODEL49 FOR 25~)

ISF` ZAP

LLL
O

I
2,0wrirrev,

GAS
RECTIFIER

40 TO 60 CYCLE
A C SUPPLY P.

.1

Ur a

DE 7:

6

5

1. I -Variomerer
12 -2nd RF Coil
13 -3rd RF Coil
IA-Detector Coil
LS-Detector Plate Choke
Lk-Small Fib.. Choke
L7-Lrge Fihor Choke

SI-00 and On Switch
S2-Voltage Tap Switch

CI -2e4RF Tuning Condemn
C2-3rdR F Tuning Conemar
C3-Detector Toon. Condenser
C4 -2nd RF Alignment Conamer
CS -3rd RF Alignment Ciandemer

Aliftmeni Condense,

CHORE COILS

FILTER SYSTEM

Type BAN Edition 2 Nobatry

GROUNDED kW-

TO....=IOUSING

6 0141t 
PJ

C 6 APO,.

T
new

art.
U

"P 
00see

0 OAT-

Type BAN Edition 5 Nobottry-Models 50 , 502, 503

5
2

e7-Annenns To.., Condenser
LS-Ammo Candeneer .0011
C9 -1st RF Cstlesie Ils-Po Godson .5 odd.

C10 -2nd RF Cathode ap.ProCaoskasse .5 old.
Ell -3.11W Cathode fly.PeoCeadesser .5 snit
C12-Deteeno Embeds lit-PosCenderer 1 .It

RF Sotto lipPos Condoner 3 oft
C14 -2d IF Scram Bp.Pass Conissmo 3 ofiL
CIS... -3M RF Screen By -Pm Cads 3 mid
CIO-Doom Roe Cendoetr .001 mid.
C17-1. and 2nd RF Plot By.Pass Cools* .5 mid.

RF Pb.. By -Pm Cads .S mil
C19-Piker Canister 1 sad.

00011Biti 2 mid.
CSI-Find Condenser 4 tuft

160 cycle AS. id.C22-8p.Pses Cesiderer as
C23-Desecsor Plot Ilt-Pass Ceolloss: .001 add.

A

TI-And. Input Transformer
TI-Audio Lhomit Transformer
T3-Power Transformer

RI-Volume Coot 000) than t loreort,
(10,0001

R2-Volume Cannel 151.=1, ohm.
03-Ist IF Soon Resistor 25.000
04-2od RF Grid Resistor 500 then
55-3M RF Grid Roister 500th
06-Ist OF Rim Rase 1500 eh:
07 -2nd OF Bias Resistor 1500 Mona
RS -3M OF Bits Reiner 1500-tions

-D. Bias Redone 15000 duo
RIO-RF Caner Tap Roister
R1-V.0w Divider Rerbaor
R12-Arlie Caster Raines

6L.
!SWITCH

*X FILTER SYSTEM

iC.9-lPPLY 7,L. 110 VOLT
1060 CYCLE

Type BAN Edition 3 Nebeser,
Type BAN Editiee 4 Nebettry (ler AI levies)

Type BAN Edition 4 Model MB Nebeitry

Type BAN Editiee.6 Nebeitry-Modela 504 sod MO
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AMERICAN BOSCH MAGNETO CORP.

2110 R.F

L

C

R

L 1-Varicnneter
L 2 -2nd R. F. coil
L 3 -3rd R. F. coil
L 4-Detector coil
L 5-Detector choke coil
L 6-Detector filter choke
I. 7-Main filter choke
L 8-Line filter choke
L 9-Line filter choke

3RD R.F

L3

MODEL 54 RECEIVER

C 1-Ground condenser .005
C 2-Antenna condenser .001
C 3-Trimming condenser
C 4-Antenna condenser .00025
C 5 -2nd R. F. tuning condenser
C 6 -3rd R. F. Tuning condenser
C 7-Detector tuning condenser
C 8 -2nd R. F. alignment condenser
C 9 -3rd R. F. alignment condenser
CIO-Detector alignment condenser
CII-1st R. F. cathode by-pass condenser .5 mfd.

DET. 157 AF

C

R.6 -3rd R. F. grid resistor 250 ohms
R 7 -2nd R. F. bias resistor 1500 ohms
R 8 -3rd R. F. bias resistor 1500 ohms
R 9-Detector bias resistor 40,000 ohms
R10 -1st A. F. bias resistor 1500 ohms
RII-Ist A. F. grid resistor I megohm
R12-Dial light resistor .75 ohms
R13-Voltage divider resistor 25000 ohms
RI4-voltage divider resistor 15000 ohms
R15 -2nd A. F. filament resistor 5 ohms
R16-Filament resistor 20 ohms
R17-Filament resistor 20 ohms
R18-Filament resistor 20 ohms
R19 -2nd A. F. filament resistor 22 ohms

TP -Terminal plate
S 1-Main switch

T 1-Audio input transformer
T 2-Audio output transformer

2140 AT.

Ta

Sp, alto,
hiev.4 Coil

C12 -2nd R. F. cathode by-pass condenser .5 mfd.
C13 -3rd R. F. cathode by-pass condenser .5 mfd.
C14-Detector cathode by-pass condenser 1. mfd.
CIS -1st A. F. cathode by-pass condenser I. mfd.
C16 -1st R. F. screen by-pass condenser .5 mfd.
C17 -2nd R. F. screen by-pass condenser .5 mfd.
C18 -3rd R. F. screen by-pass condenser .5 mfd.
C19-Plate by-pass condenser .5 mfd.
C20-Plate by-pass condenser .5 mfd.
C2I-Detector plate by-pass condenser .001 mfd.
('22-Detector plate by-pass condenser .001 mfd.

C23 -1st A. F. coupling condenser .005 mfd.
C24-Filter condenser 4. mfd.
C25-Filter condenser 4. mfd.

R 1-Vdlume control 5000 ohms
R 2-Volume control 5000 ohms
R 3-Screen resistor 500 ohms
R 4-Screen resistor 25000 ohms
R 5 -2nd R. F. grid resistor 250 ohms

.24

Ci

Li L

C6

C16

T7777717

'24 L4

I C9

0 't

CI4

GNIC-

CA611. CONNECTOR r
PLUG -

MOM MINN

I/7/7/1,1/1747/77/771, 11,11,111fir

FRAME_

C5 C7

TO °A.
SUPPLY

OCATN

\
li 151

PILOT -1 (NTROL
LIGHT t UNIT'

'114

(sp

L63

CHASSIS

H
C ON

ECTOR

0+SC -Cktert-

-

The schematic circuit of the Bosch Motor Car Radio receiver, made by the American Bosch Magneto
Corp.; it includes four tuned -input, battery -operated, '24 -type screen grid tubes, as R.F. and detector

stages, and a single audio output tube, operating the built -on magnetic speaker.
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AMRAD CORPORATION

51
_ ELIMINATOR UNIT- ux
- 2168-

o - 5 \,.CL....)
AI

-- UX
i

_
2166

Th71._._...7.4....-----L*

-- -worn.- -LAAAA41 -.L.NVvY4..--..-
R3 R45 RHE012 CABLE TO RHE87" ,,..-,

KEY -...) . IN 5E7 R10 BLK. YE L kL)GRN RED BRN
A Safety Switch

1 GABLE MUSIEONE051 7.5 Volts
52 5 Voits ®

5EL. A
0

VO..A
0

G

0
FIL.

0 0
- + BROWN

0 ®
RED GREEN YELLOW BLACK

5, 350 Volts
Cl AMRAD MERSHON $-60
G2 D-15 30

R5 - 89C3 C4 Neuf Condensers
C5, C6 y7. Mid

R6 UX II2or
I./X 201A

UX
199

-
- -

.-

C7 .00025 Mfd.
C8 .002 Mfd
LI, L.2 30 14
R i 1800 C,I,T.3

C3 u 2nd AF tl G L ca
R2 8000ohrrt Fl PC5i5+Or
R3 8000 Del. 4pR4 3000 Amp

UX
99

UX
199

R8 DET. UX 199

R5 400 Tel sl
36 700 ohms

R7 300
R8 475 -

R9 1000
R7R 10 I.5 -C4 2.5 A

2nd RF
C5

k A-Ya
ei ow A+

C5 METER
Green

0+ 5 0 V RECEIVER UNIT 1st RF1
10Red 5 + 0 V.

15rown 15+ 135 V.

The Schematic Wiring Diagram of The Amrad Neutrodyne Receiver. AC -5 Type and Power Unit

sap
L

io

GOO

L.A

le

T`'

at
I -

MODEL
D.0 -G

MODEL

L
OC

CL

to

kt)

IL;
Od
0

N
`C) Al

N
l

NN N
N

Cz CZ

L
CONCERTO NOCTURNE

Lc) It-I-
--.:.

Q
\,

1--
1 Ct

gi The Letters am c '' /la/nerds on batter Lewis p...446
44

Fii
refer- 74'0 Mai -A-1;7/..4 an di/in/nail:4- /20/7e/51".

It.

O

C

q's

CL C4
,e4

\t
N
N

LL.

a

YosastueOvas

CONE.

CONE



(Winn RADIO SERVICE MANUAL 93

G

LA SA

A

7,47e,

Cz

AMRAD CORPORATION

MODEL
D.C.-7

CONE

2^1R.F 3pa/R.F
- 11

Lz

11 Li]

LI

3

L

1

I

.4,-

C C7
id boc2

4

CouPlinn Tube,
15+. R.0

-
F,

r
L

co

'b Ec r/2/ r-
Ltawr Sock -E -r

OX 226
C2(.326

MODEL
A.C.-7

  -   

5

L

11ST d'as

C4

2 ).1.41,4f

24

vs

W
I

7 r

3

lu

5

)..
C7 - .00a2_

to [ LLI

e C 10- .00
3. .1

e e °P

-I- 1 '',.
4.
v

f=7111
 lg.  . .111. .1111.

L/X 226 224
cx 326 c X 326.

C c,

1

ux /7/
x 37/

2"49F

WIgo

,/?

u,  .0  .111.    

/5, F 7;

  411. . 

C 7

I-
(4

1

I I

tL
0 R4 #

* 0

a ..

L3
(V6W

A -RED5/vitc.4 - ... ..... II +II
alb. ..... .......- -.... -.... ..... O111WIWY ... 4/ - ".

1112
11........; ............ -... 4. ...a.m. ...l.   '''' Iltips I ...Of ... i

II lb. UV -2,3o- B-
LOC Leo BLACK 6. RED 5 D- GREEN

Z 4

C

OX 226
Cx 324
4' 2r

!Oa

R,

uy 227
C Y32 7r

2.

AC SLACK

0

44

IP

MERSHont
CONDENSER

.4n. VW AM. 41111   - a  41 -2.SSIVaL7-5- WHire

9:11 dir I lb,    4.1.
BLACK

11. I* II
vEL.Low -5 VOLTS

P- BROWN

.0 . a.  a.  AD" 4.11. 411'
41/P

4111. AS. 411. /111P. AI

iv 1

ij

I!'

aj

:1
vj

-7"

=t =IX*7..=i 7.,1111.142,1EPAWS-211.13,



94 OFFICIAL RADIO SERVICE MANUAL
0.4.014. smaara,..-alaca

IT
31
nt

LONG-ANT

'Dom
GND.

0

PLATE

AMRAD CORPORATION

0 --
PHONES SPEAKER

LOUD

LU

11

IL III

<
Lti ij0° iaj-

_0 D

ooi
MFD. 1-MFD.

I I- I I

MODEL -80
82 AND 83

0 0
i-90 DET.

+22

(1)

-B +A

A-/NE. L /NE /5 61-1/5Lo 4 8,95E

_5
226

c4
0 .226

5' Rz C4
2 2 a

.52 C4 53 2 2.7

-0

22 6__I___

Li -L --
-

C C,

1

1E-

-:
=

C

1E
-.161

lz

T
R7

1.1;

C loci

Tc7e716-i

ICS Cs

R

rCsC
I

ICs(
i Rz

C[,
R3 Z

t or-i i

®CaCa

No 7100

0
SEL.

KEY
A Ist. Audio 51-a.ge
B Zha.
c 1st. Radio
D 2nd.
E Defector
F .001 NilFd-
G .00025 Mfd.
)-I i Mfd..

1. J Nevi, Condensers
K .73 ohms
L 6 Ohms

C3

0

-ro oat.

All /Women?' lesels n 1e Tiv,57ed 2/6.`""

/Demi, and ore A, /V/1 lA.O/M each lvbG
direct v'he 7"ermmal 57440.

Cone ',WV' A 'en Mat flee so/Ne 74%),A6`e.,

0/ can den sets (Cs'-Ca)ene on one .n/We 07`145e
zZa .es Aierc dre a, Met olher.

6 6)0,
1.4 2.2.5 - 8135'1/4,i k

0 o-
VOL.A G

AMRAD RECEIVER
S-522-

0 0 0
MUSICONE 5+90

0 0-
B+ 6r045 C-

0 0
C+A- A+B-

to

L El

ei

sj



OFFICIAL RADIO SERVICE MANUAL 95

b

r

s=iseisc-Aar=sercr-.... -z=ar-zsos

ANIRAD CORPORATION

3500 -2
SNOWING hvrERnalL WIRING 0.,oerecraR 2 STAGE AMFLiFiE.Q 2634 Awa

.94204,e,c4S," rzhvE",,e 3730 .95 1-7EIVE 0 CROM FRONT OF zhaSlieunfeW1-5

0

'0

gC..¢,0
ZoA0

VERT

JEC

DHOW//VG pv7-ERNAL ofrecre,e 2 ST,46E qinpx.",,,,,e 2634
B BROADCAST 7-6,NER 5475 As VIEWED FROM A-ea,vr OFv,vsreamemr

vot-A. 5EL.A G

1--
CONE6 Bi- 90 To180 Bt 90 B1-45

5-733

C,0 to
Co 1-o 443 -

C- .002_ WIF K - 75 11_ - 651.
C-.0002.5 MF J- I.M F.

TRANS
PRI
TOPS.

MOP. SPRP.COIL

135V. 0

1.4 V.< P

2.25 V.

GRID. o
C

110 ANT.0-11-1R

BDE.T. 3

Ti

-o
TO 110P C

FUSE
BOO

Schematic Circuit o the Amrad Type 7191 Power Unit designed for the Model 7100 receiver TheModel 7100 receive is designed to operate without an outside aerial, the radio frequency pickup ofthe light line being sufficient in most localities to bring in the signals of distant stations. Units Mand MI arc Mershon electrolytic condensers.

dE 015115 -

RECEIVER Ng- 3590.



96 OFFICIAL RADIO SERVICE MANUAL

si

tai Radio Service Data Sheet

AMRAD MODEL 81 ("BEL CANTO" SERIES) RECEIVER
The tubes required for this rece.:er are as

follows: V1, V2, V3, '24s; V4, V5, '27s; V6,
V7, '45s; V8, '80; V9, 2.5 -volt bulb.

RI is the volume control and varies the volt-
age applied to the screen -grids of VI, V2, V3.

Further constants for this receiver may be
obtained from the following list. Cl, C2, C3,
C4 constitute the four -gang tuning condenser;
C5 has a capacity of .00025-mf. C6, C7, C9,
C11, C12, are contained in "by-pass block con-
denser No. 8113" (which may have either lug
or wire terminals, connected as shown in the
accompanying illustrations), and the values are:
C6, C7, C12, 1.0 mf., C9, C11, 0.5-mf. C8
has a capacity of 1.0 mf.; CIO, .002-mf.; C13,
0.25-mf. The four units of the electrolytic
condenser have the following. ratings (the four
terminals are the positive leads and the copper
case is the common, grounded, negative side
of the circuit): MI, 18 mf., M2, 8 mf., M3,
18 mf., M4, 8 mf.

The resistors have the following values: RI,
50,000 ohms; R2, 21,000 ohms; R3, 1.5 megs.;

'UK TUMWIAC TYPE

RID

C7

ILACK

RED

-C11. mix

II

GREEN

RACK -C,
=-C IARE

70 SUS CAM

One type of filter -block terminals.

R4, 12,500 ohms; R5, 100,000 ohms; R6, 2,250
ohms; R7, 20 ohms; R8, 200,000 ohms; R9,
5,000 ohms; RIO, 60 ohms; R11, 31 ohms; R12,
860 ohms; R13, 1,500 ohms. The resistor car-
tridges are colored as follows: R2, green; R4,
black; R5, yellow; R6, orange; R9, brown;
R13, purple.

The Model 81 chassis is fused at three am-
peres. The "antenna compensating control" is
the 10 -plate variable condenser marked CIA;

SLUE

RED

A view looking down on the "81" chassis.

while the remaining trimming condensers are
adjustable, through the shield can, with a screw-
driver. Binding posts at the rear of the chassis
permit selection of the correct tap on the an-
tenna input inductance Ll, for the required
degree of selectivity and sensitivity. When the
tube is renewed at V4, it will probably he neces-
sary to readjust the setting of R8. If circuit
oscillation should appear in the receiver, it may
usually be traced to a defective '24 tube, which
should be replaced.

The cord which operates the tuning dial is

kept in tension by an adjustment which com-
pensates for stretching; this is regulated by
putting a screwdriver through a bole cut in the
edge of the dial drum.

Each of the R.P. transformer primaries (LI,
as well as P in 1.2. L3 and L4) consists of a
winding of about 200 turns on a bobbin at the
grid end of the secondary it has a direct -cur-
rent resistance of about 80 ohms. Chl has a
resistance of about 100 ohms.
The D.C. resistance values of T1, between

ground and the three higher -potential ends, are
as follows: to phono tap, 20 ohms; to detector
tap, 2,000 ohms; to grid lead, 12,000 ohms. The
primary of T2 has a D.C. resistance of 1,610

ohms; the secondary has an over-all resistance
value of 10,600 ohms, divided into 4,800 and
5,800 ohms for the grid circuits of V6 and
V7. Transformer T3 has a primary D.C. re-
sistance of 190 ohms on one side of the tap, and
220 ohms in the other; the secondary has a

D.C. resistance of 0.8 -ohm (approx.) to match
the voice coil of an RCA "Type 106" dynamic
reproducer. The field coil of this instrument
has a D.C. resistance of 7000 ohms. As most
Service Men know, the voice coil is easily
centered by first loosening the center machine
screw that clamps the cone -spider to the iron
core. (The voice -coil leads of the "106" are
marked "B" and the field -coil leads are let-
tered "C.").

Correct operating conditions for the "Model
81" Amrad are as follows: VI, V2 and V3,
plate voltage 180, control -grid bias 1.5, plate
current 4 ma.; V4, plate voltage 30 (with tube
out of socket, 140 volts), grid bias 0.0, plate
current 1.5 ma.; V5, plate voltage 160, plate

Another form of condenser connections.

current 4.1 ma.. grid bias 10.5; \'6, plate volt-
age 250, plate current 28 ma., grid voltage 50,
filament voltage 2.25; V7, same; V8, plate out-
put 110 ma., filament voltage 4.65. (All the
other tubes have a filament voltage of 2.25;
at the socket with the tube out, 2:32.) These
values were obtained with the set adjusted for
a 120 -volt line supply, and the volume control
full "on." The "C" bias figure of 10.5 volts
for V5 will not be obtained unless the hum
control R7 is turned to the ground side.

V ANT.
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S.A.
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The Atwater Kent "Model 10R," a very early "breadboard' recelver. The circuit is
quite simple, and the controls numerous. It is designed for storage -battery tubes, and has potentiometer

R.F. control. It may be readily altered to use a Sower tube.
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SCHEMATIC WIRING DIAGRAM OF' MODEL 20
COMPACT SET.
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Schematic arrangement of the Atwater Kent Model 12 receiver; this set is popularly referred to as the -breadboard- type of construction.The Model 12 set was one of the very first ones to incorporate ''grid suppressors" to prevent circuit oscillation. The most usual complaint byowners of this receiver is that the tubes will not light. A check-up would indicate that one of the rheostats had burned out; because someone in the
family had connected one side of the storage battery to ground. This put the full storage -battery current across the rheostat controlling the first two
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Radio Service Data Sheet

-0-6-6- ATWATER KENT MODELS 30, 33, 35, 48 AND 49
These receivers are six -tube sets of the single -

dial, battery -operated type. They are often re-
ferred to by their factory catalog numbers, to
wit: Model 30, No. 8000; Model 35, No. 8100;
Model 48, No. 9840; Model 33, No. 8930;
Model 49, No. 9860.

The models 33 and 49 have a tuned input
(four tuned circuits); the models 30, 35 and 48
have an untuned input (three tuned circuits).
Models 48 and Models 49 are code numbers
showing that a gold -finished panel is used.
Models 33 and 49 are so wired that R5 limits
the current to V5 and V6 only while V4 is
controlled by the additional variable resistor
Rx. R in the first stage of these two circuits
has the same value as equivalent resistors RI
and R2. C is the regular tuning condenser, in
shunt to which is the circuit -balancing variable
condenser Ca.

The purpose of the untuned antenna input
of the 30, 35 and 48, shown in the larger dia-
gram, is to eliminate the detuning effects of
aerials of different constants.

If it becomes necessary to change a variable -
condenser bank, make certain that the pulleys
turn easily on the shafts; if they do not be-
cause of a damaged condenser shaft, replace
the entire condenser group.

Each belt must be arranged with the eyelets,
which clamp the two ends together, at the bottom
of the belt loop. Each belt has two small holes;
one to fit over a pin on the dial -condenser pul-
ley and the other to fit over the pin on the pul-
ley which is controlled by that belt.

Loosen screws in the outer condensers and
move them toward the dial -condenser, so that
the belts will fit easily over the pulleys. In
moving condensers, hold them by the heavy frame
of the stator plates, as this avoids strain on
the different parts of the condenser assembly.

To arrange the belts on the 30, 35 and 48,
first put on the belt which fits over the inner
of the two pins on the dial -condenser pulley,
and over the pulley of the third (right) con-
denser. Then, put on the belt that fits over
the outer of the two pins on the dial -condenser
pulley, and over the pulley of the first (left)
condenser.

A bit different procedure must be followed in
arranging the belts on the 33 and 49. Put on
the belt that fits over the inner of the two
pins on the dial -condenser pulley, and over the
third pulley, as the first step. Then, put on
the belt that fits over the inner of the two pins
on dial -condenser pulley (this will bring it on
top of the first belt) and continue on over the
pulley of the fourth right condenser. The last
step is to put on the belt that fits over the
outer one of the two pins on the dial condenser
pulley and over the pulley of the first or left
condenser.

After the belts are in position the next step
is to adjust the belt tension. See that the three

screws holding the dial -condenser to chassis are
tight, and that the three screws in each of the
other variable condensers are slightly loosened.
Note that the holes through which these latter
screws pass are slotted, allowing the condenser
to be moved horizontally a fraction of an inch
toward or away from the dial condenser. Two
pins projecting from the front of the condenser
fit into two horizontal slots and serve to keep
the condenser properly aligned. It is important
to see that the pins of the condenser are not
jammed outside but are in the slots. The frame
of the metal -frame variable condensers will be
found to partly cover a hole (on the side of
the condenser nearest to the dial -condenser) that
is provided in the front of the chassis and at
the edge of each condenser for the purpose of
tightening the belts. By inserting the blade
of a screwdriver in this hole and twisting the
blade, the condenser may be moved away from
the dial -condenser; this motion tightens one belt.
A little dexterity is required when the correct
belt tension has been obtained; for the next
step is to keep the condenser in the correct posi-
tion while, with the right hand, a second screw-
driver is used to tighten the three screws that
pull the condenser to the chassis. Screws must
be pulled up tight as soon as the tension is
such that the variable condensers all move at
the same instant, forward or backward, when
the dial is adjusted, without any slack in the
belts.

Following are a fe-v details that relate specifi-
cally to the 30, 35 and 48. Adjust right-hand
belt first; insert the blade of a screwdriver in
the chassis hole at the left-hand edge of the

blade, slowly.
This will force the third condenser toward the
right and increase the tension on the belt. When
it seems 3o be at about the right tension, as
judged by pressing the belt, tighten the three
screws with a second screwdriver.

Special notes in connection with the 33 and
49 are as follows: the dial -condenser and third
condenser belt should be adjusted first. Follow-
ing this is the adjustment of the belt passing
over the pulleys of the dial -condenser and
fourth condenser. (Tension is tested by press-
ing down the belt between the third and fourth
pulleys.) The left-hand belt is the last to
adjust.

As it is necessary, in making certain replace-
ments, to know the general classification of the
R.F. inductance group of each model as regards
its serial number, these data are included here-
with. The identifying washer is found under
the nut on the second R.F. transformer mount-
ing; the colors of the washers are as follows:
Model 30, 635,001 to 644,351, black; above
644,351, red. Model 35, below 900,000, no
washer; 900,001 to 955,700, yellow or anther;
above 955,701, gray. Model 33, Unit No. 9220:
antenna coil has five leads (one red), LI has one

green lead. L2 has one yellow lead, and U has
one blue lead.

To reduce inter -stage coupling to a minimum.
the three R.F. inductances LI, L2 and L3 in
the 30, 35 and 48 are so arranged that the
axis of each is at right angles to that of the
others. (The R.F. choke Ch is only about Y2 -
in. long and has a negligible field); however,
the 33 and 49 incorporate four tuned circuits
and, to reduce interstage coupling, the coil de-
sign was entirely changed to "binocular" or
"astatic" (non -inductive) windings. If, after
carefully balancing the variable condensers, it
is found that the variable condensers cannot be
kept in tuning alignment throughout the tuning
range, it is probable that one or more of the
R.F. inductances is out of balance; it is then
advisable to replace the entire set with a new
unit.

The A.F. output of any of these sets may be
fed to a Weston "Model 424" thermocouple
galvanometer, through an additional, or third,
stage of A.F. amplification, to determine the
alignment of variable condensers when the A.F.
modulated output of an R.P. oscillator is picked
up by the set. The oscillator should he coupled
to the set to a degree which results in an ap-
proximate reading of 50 on the galvanometer, at
about 50 on the tuning dial (as each stage is
brought into resonance the meter reading will
rise, and the oscillator coupling should be re-
duced to compensate for this.) First, resonate
all the circuits for maximum deflection at about
40 on the dial; repeat performance at 80; then
drop to 20 on the dial. After the condensers
have been locked in position. the meter readings
at 20 and 80 should not drop more than 30%
below the reading at 40; a lower reading shows
either a defective condenser gang or defective
R.F. inductance bank. Inspection of both should
then enable a decision to be made.

These sets are wired for a power tube in the
last A. F. socket except for early types of the
30. To change the wiring of these, determine
by continuity test the grid return lead of T2
which connects to the blue lead in the cable.
Break this grid return lead, and attach a length
of wire sufficient to reach the "C" battery.
Then, connect the positive lead of the speaker
(black and red, for Atwater Kent models) to
the highest "B+" instead of the connction post
on the set.

The A.F. transformers have the following
color code for the leads: green to plate; yellow
to "B" plus; black to grid; blue to "A-" or
"C-". T1 has a ratio of 4:1; T2, 2V2:1.

Approximate values for the parts used in
these radio sets are as follows: C4, 0.5-mf.; CS,
0.06025-mf.; C6, .006-mf.; RI, R2, R3, R, 800
ohms; R4, 20 ohms; R5, 4 ohms; R6, 30 ohms,
center -tapped; Rx, 20 ohms.

In the earlier diagrams "A+" is connectedto "B-"; in later models, -"A-" to "B-."
This is purely external, however.

CH V1 11 R.1 V2 L2 R2 V3 L3 CS V4

8.4 0
SW.

T1 VS T2 V6

OUTPUT
0

BROOM

414-1ER

0 A
0 15+12iV.

GREEN -Tatar
POStR

BLACK

WHITE 05+ 61Y.

V4

AUX
R 5

R4 A-

Left panel: R.F. input circuit of "Models 33 and 49"; right panel, their A.F. filament circuit. They are
otherwise as shown in the large diagram.
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speaker post No. 2 connects to the centre -tap of this resistance, and the green -yellow tracer lead is not used. The R.F. plate

circuit resistance is used after Serial No. 1,85,000. Note that the red and the black cable leads feed the
R.F. filaments as well as the 1st A.F. filament.)
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A 2nd A. F. filament shunt resistance is used before Serial No. 1,752,000 and the green -yellow tracer cable lead is not used. Connections
for this resistance are shown in dotted lines in the diagram on page 71. Note that the black and the red cable leads feed the R. F. filaments as
well as the 1st A. F. filament. A schematic diagram of the volume control is shown in Fig. 60.
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DIAGRAM OF POWER UNIT IN MODELS 37 AND 38

The diagram of the power unit in Models 40, 42, 44 and 52 is similar to that shown above with the following exceptions: A regulating resistance

is connected in series with the primary circuit in Models 92, 44 and 52. A filter condenser is connected between Fl and ground. The junction

point of the bias resistance is connected to the lower instead of the upper ground eyelet. The color scheme is different' and is shown in Fig. 77.
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MED

IR

-RED
GREEN.

SOCI.ImE
ammo,

WARE T

ANT GND

/4. ILES

R, FILAMENT
AND PLATE CIR.
BY-PASS CCIND'o

NO 3 RFT

°ET 11511 CON0

DET GRID COND.
DEC GRID LEAK
DET CATHODE F

rg,C+.014 CI N0.2A FT.

3

R.F PATE CRCs,
RESIST(SNCE

WRITE-.

Sc..PEctEmR.,ILaTER

Nal ce

No.2_
\2 A

2

fL

WIRING DIAGRAM OF MODELS 40, 42 AND 52
Model 52 does not have the shielded antenna lead, but is provided with two twenty -foot leads which are connected to the volume control, black for

antenna and black -green tracer for ground.

GREE)

(TBO T;iKA)

REJ=Vg.T''

BLACK RED TR
(To Yet...R...1A

YELLOW-

GREENho

1.11

c(O;.<3..A,Eg T

EEN-YEL.TR. 1:1
(To SPEAKER MST MA 11

CroRFAA)

(ro -co)
ERACK-IonliTE TLC

CABLE
CONNECTION

PANEL

C

F14 -4:.L

K

IR

IC it 0
211

&AC

BLOCK

PASSTE fa.F.'2,1%

a.

IX, VAR OM)
HT GA. (ONE
DET GRID LEAK
KT CATHODE

F RATE CIRCUIT
ES S MOLE

WHITE-.

A/014FL NO.2AFT.

WIRING DIAGRAM OP MODEL 44

RED -GREEN TR.

4-1,V11)'

(AL...".FrO)

.wrraT
BiAcI.RED iR

YEW:Iw
(TeNTL.1.0 IBM

.2.N0A.F. FIL. SUPPLY.

e2,4). A.F. FIL.
WINDING.

BLACK -GREEN TR

e R.F.-1ST A.F.
WINDING.

RED

.-BLUE (OR RED

MEENDe ueuml

O

joeMOEaE )r0.

Te giVALeTsii

HR

(7: "4
)

Cr0175.19

CABLE
CORRECTION

PANEL

2ND A.F.
SHUNT RESISTANCE.

\ BLACK

SPEAKER RETURN.
A.F. FIL,

SHUNTRESISTANCE.

cR7F..-.1sr A.F FIL.SUPPL7Y

C> DETECTOR FIL.
C> WINDING -
s.

BLUE -RED TR.
CoR BLACK)

C>

6 "g1t°1re
P2

BLUE (OR BLACK)

RED -BLACK TR.,'

-REcTFIL.WINDING.

GREEN
YEL. TR.)

F1

F2

BLACK -WHITE TR. ;DET. SUppLyi

RED -WHITE TR.

BLACK -RED TR.?

DET. BY-PASS

1ST A.F. BY-PASS COND.

FILTER
COND'.5.Z\

+B,1sT A.F
YELLOW _.:1firlAA.AA,...,0.
+B DET.

2ND A.P. GRID
BIAS RESISTANCE.

A.F. GRID
BIAS RESISTANCE.

SI Ell. FIL. SHUNT
RESISTANCE.

tB, ND A.F.

-FB, R. F.

DET.RESISTpNCE.

RESISTANCE.

FILTER CHOKES.

SPEAKER CHOKE.

3

z

cc
a

SCHEMATIC DIAGRAM of POWER UNIT IN MODELS 4.0,42, 4-4 ,AND 52.
50ME EARLY -UNITS OF THIS TYPE HAVE COLOR SCHEME SIMILAR TO UNIT IN MODEL 38 SET.

NOTE THAT COLORS AS NOW STANDARDIZED CORRESPOND WITH THE COLORS OF SET-CHBLE LEADS.



10Z OFFICIAL RADIO SERVICE MANUAL

till=scsos

la %641.
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NOTE: TEO SYMBOL

7:11r#014,01.Mzu
OF SET. ANT GM). 7Legg.Rf..Car.1°L

10 ECAT. Fl L. BY-PASS
CON DENSER..

ST R. F.
PORTE CIR. NO.! R. E T.
Ass. TPP.

N.1 MD
RESISTOR

z

1R

NANTENNA

r454060:..
MODEL 41

TOATAU.

211

NO. 2 R. FT.

\RTSA"It

RED-,

SET
SST R. P. BIASING RES IS. LOANER OR NOON DOVER")

TEL.- EstroCrtt Frea,(SHORT)

CONTACT. t

YELLOW

NO. 2 A.FT

\ BlAC K

1A

SPEAKER POST NO.
SPEAKER POST NO. 2.1

-; qd
11.411

2A ::11 b.*
°VS

T ,211

-' dtd
P fps

5;rrY?

`2t: 30 fig ;2'i

LI 3 al

"CS

&AC K

BACK- WHITE TR.

B it-REC TR.

RED -WHITT R.
CONTACT CONTACT CONTACT

NOTE: TES RED AND TOE
YELLOW LAW'S STIOSI
ANT. Cot:PI-MR TRANS.
ARE CPA TED TCOETHER.

FIL.SALINT RESISTORS

..- . A-s.A.s.-.A.R.T

l i

VVVYNAV

10000

SASLL--TOP
Diagram of Model 43 Set and Power Unit. The output transformer is sealed in the power unit.
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Radio Service Data Sheets
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`t Vie ATWATER KENT MODEL 55 AND 55 C
The Model 55 receiver is a 6 -rube (and rectifier)

I A.C. outfit representing a distinct departure in de -
in sign from previous models.
in The screen -grid R.F. tubes furnish a high degree
ill of amplification, and as the various units, including
it the rubes of the R.F. circuits are shielded, the selec-

tivity and sensitivity are excellent. The resistance
coupled audio stage assures that signals are passed
into the push-pull audio output stage with minimum
distortion where they are further greatly amplified
with maximum fidelity. Among the other distinct ad -

ii: Lallitoazieisig.of tih)isThryr varrefoeuivseru:Lay oliethmeenptoiwoneerd the

1:-i are mounted in separate metal containers, simplifying
replacement. (2) An illuminated dial graduatedin
kilocycles makes for easier operation for the customer.
(3) The volume control operates by regulating the
voltage on the "screen grid" in the R.F. rubes, this
voltage'being continuously variable from zero to the
maximum of about 75 volts. This gives quieter and
smoother operation than previous designs which had
the control in the antenna circuit. (4) The Model
-4 electro-dynamic speaker which can be used with

Model 55 receiver uses for its field supply the
entire "B" current supply, same as furnished to plates
of all tu (5) Tube socket contacts, resistors,
an of parts are of new, more rugged and ef-
ficient design. (6) The use of heater type rubes in
the R.F. stages, detector and first audio stage, and
the method of connecting the speaker field coil re -

r duces the A.C. hum to a minimum. There is
ii practically no hum. As in the other Atwater Kent

single dial receivers, if one R.F. transformer is de-
fective, the entire group must be replaced. Likewise
if one variable condenser is defective, all three con -

l: densers must be replaced. It is necessary to remove
ii the R.F. stages, detector and first audio stage, and \

transformers. Care must be taken to avoid scratch- 1
5 ing or otherwise injuring the coils when replacing
7 the shields. Also note that a lead from the sec-

.

7 ondary of each R.F. transformer to the bottom sta.-
; tor -terminal on each variable condenser should pass
t under a slot at the base of the shield and must not
:./

be caught between the shield and the metal base-
plate. To aid the installer it is pointed out that the
Model 55 is very sensitive and does not require a
large antenna. Two antenna posts are provided on
the set, marked "Long Antenna" and "Short An-
tenna." The Long -Antenna post will give greater

..- selectivity and should be used if the aerial is 30
k!. feet or more in length. The Short -Antenna post
hi

should be used if a very short (inside) antenna is
r employed. If extreme selectivity is desired use a

short antenna connected to the Long -Antenna post.IF

17 Indoor aerials for Model 55 should be erected as
j far as possible away from grounded metal, such as
L pipes, electric wiring, etc. Ground connection must
, be used with Model 55. This set will also not
4 operate (as some A.C. sets do) with either antenna

post connected to the ground. The two A.F. out-
put tubes used in the audio stage should be match-

.: ed on a tube tester, otherwise the set may hum.
ii Do not use any other model of Atwater Kent

speaker with Model 55, than the type F-4 or F -4C.
..1 Do not remove speaker plug from socket when sec
ii is in operation. The set should be operated with
. the "Local -Distance" switch in the local position

when receiving nearby stations. Failure to do this

11

!
ANT.

V1 V2

Li

AtI'vto-L

may result in overloading of the detector tube, which
will be evidenced by a decrease of output volume at
the resonant point on the tuning dial, as well as a

slight ragged type of distortion on strong stations.

R3
VOLUME
CONTROL PURPLE

The -Local -Distance" switch controls the number
of turns in the plate circuit of Vl. In later Model
55 receivers, the tubular resistors are made with

414+++++++++++++++++++++++++
VOLTAGE REQUIREMENTS

Filament Approx.
Voltage

-F to +F contacts on Vi, V2, V3 and V4 2.4 (a)
-F to +F contacts on V5 and V6 2.4 (a)
Filament contacts on V7 4.9 (a)

Plate
Cathode to plate, VI (m)
Ditto, V2 (m)
Ditto, V3
Ditto, V4
Filament to plate, V5 and V6

Control Grid
Cathode to control grid, V1 (m)
Ditto, V2 (m)
Dino, V3
Ditto, V4
Filament to grid, V5 and V6,

Screen Grid
Cathode to screen grid, VI and V2 (m) 85 (1)

Additional Test Information
Use high resistance D.C. voltmeter (about 0-50-250)
to measure plate and grid voltages; and an A.C.
voltmeter to measure filament potentials. Tests
made with set in operation, all tubes and speaker
plugged in sockets. Tests made in order listed.
plite or grid voltages may indicate a partially
shorted bypass or filter condenser; V3 plate voltage
will be low, and V3 grid voltage high, if either
of the double "phone" condensers are shorted.
(m) denotes volume control set at maximum. NO

-READING indicates: (a) open filament winding or
connection; (b) open high voltage winding, open
speaker magnet coil, open filter choke, open primary
of 2nd R.F.T., or R5 open; (c) open primary of
3rd R.F.T.; (d) open V3 filter resistor (black)
R6, coupling resistor (black) RI, R.F. choke CH, or
V3 bias resistor (blue) R7; (e) open V4 filter re-
sistor (gray) R9, primary of TR1, or V4 bias re-
sistor R8 (mounted under maroon and yellow, bias
resistors R10 and R1 ; (f) open TR2 primary; (g)
open secondary of 1st R.F.T.; (h) open secondary
of 2nd R.F.T.; (i) open secondary of 3rd R.F.T.;
(j) open V4 resistor (blue) R2; (k) openV5-V6
bias resistor (v 7.2v) RI1,...or open secondary of
TR1 (if bias resiliTif-- R10 is open V3 grid potential 7. tap _is black while cone grid end is blue and other
will be approximately 85 volts) ; (1) open con- is red, the output primary center tap is black with

nection to slider of volume control R3, open R3, or white tracer and the two plate fields are both brown,
open bleeder resistor (purple) R4. Make all voltage the secondary leads which connect to the voice coil are

tests first to get a general idea of the trouble, then both yellow with black tracer. Looking down into

disconnect the set and test the suspected parts for the receiver, the parts layout is as follows: Rear left

opens, shorts and grounds. A condenser, not shown corner, "long antenna" post; to the right, "short

in schematic, by-passes the screen -grids. antenna" ; next, "ground." The four prong re-
ceptacle in front of the antenna posts is for the L

++++++++++++++++++++++++++4k dynamic reproducer; in front of that is the recti-

cast metal caps or contacts, which have a compara- fier receptacle. The fully shielded unit in front left

tivel low melting temperature. Accordingly it is corner is the first R.F.T. The socket for VI is
y next to the right, followed by the second R.F.T.;

in place only long enough to
connection between the cap and the lug to which it 444. -.1..... --assembly; filter condenser assembly; filter

is to be fastened. A few experiences in soldering _chat jisembly: and, neig.,...to antenna and ground
these new tubular resistors will quickly show the posts, pozss....trxasfomFrixembly.

175 (b)
175 (c)
105 (d)
70 (e)

235 (f)

3 (8)
3

12
(h)
(i)

22.5 (j)
42 (k)

correct method required for good results every time. "et

Whenever a tubular resistor of this type is re-
placed, the soldered connections should be tested for
mechanical strength by endeavoring to push the !I

resistor away from the contact lugs. For con-
tinuity testing, all of the socket contacts may be ex-
posed by inverting the set and removing the plate.
Separate parts may be tested for continuity with
a voltmeter and battery in the usual way. If there
is anv doubt as to whether a part is shorted,
grounded, or open, it is advisable to remove all
connecting leads to that part and test it separately.
When synchronizing the condensers, connect the
oscillator pick-up lead to the Short -Antenna bind-
ing post, and place the local -distance switch in the
"distance" position. Adjust the volume control to
give about half scale reading on the output meter,
and then leave the control in this average position.
Owing to the design of the R.F. amplifying cir-
cuit in Model 55, it is necessary to use a top shield-
ing place when synchronizing the variable condensers,
and in order to make the rotor of No. 1 condenser
accessible for adjustment it is necessary to cut or file
a hole in the top -shield over the rotor of No. 1

condenser. This hole should be about 11/2 inches in
diameter, with its center 2% inches from the left
edge of the shield and about 1% inches from the
front edge. The rotor of No. 1 condenser may then
be adjusted with one finger through this hole. No. 2
condenser rotor may be adjusted by turning the
control knob, and No. 3 rotor may be reached from
the right-hand side of the chassis, as will be seen.
Connections to the various units may be found
by use of the color code: First R.F.T., black to
chassis (held under one of coil mounting bolts),
blue to stator of variable condenser, green to short -
antenna post, red to long -antenna post; second
R.F.T., black to chassis (held under one of coil -
mounting bolts), blue (with lug) to stator of vari-
able condenser, green to plate of Vi, red -white
tracer to distance switch, blue (without lug) to dis-
tance switch ; third R.F.T., black to chassis (held
under one of coil mounting bolts), blue (with lug)
to stator of variable condenser, green to .plate of
V2, blue lead (without lug) to grid of V3. Power
transformer assembly-rectifier fil. winding, thin
with black sleeving; primary winding, thick brown
leads; V5 and V6 fil. winding-thin leads with black
sleeving; fil. winding leads to Vi, V2, V3 and V4

in
are thick leads with black Push-pull input
and output A.F.T. assembly, input pri.-black with
red tracer and other lead is n) secondary center

siderable care when soldering in order not to melt V2; third R.F.T.; V3; V4 (front right corner) ;necessary in replacing these units

the entire cap. The soldering iron should be held V5 (next to rube in rear right corner) ; V6 (rear
lecerical right corner). Going left along rear we find: the

V7

DOUBLE "PHONE" COND.

V3 CH

0060

BLUE
CI A

FILTER
CHOKES

400

C3
IIIE

Ri I ( BIAS)

BLACK

R10
I. I A s)

YELL0W
MAROONt

V4

"QUALITY"
VS CONDENSER

MAGNET ( FIELD) COIL

TR 2

DIAPHRAGM
( FLOATING) COIL

ii
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BALKITE PRODUCTS COMPANY

el 9

MODEL- C

Figure 1

C-1 Tuning Condenser C-12 Filter Condenser

C-2 Neutralizing Condenser C-13 Filter Condenser

C-3 R. F. Grid Bias Condenser .25 MF C-14 Filter Condenser

C-4 R. F. Plate By -Pass Con- J Phonograph Jack
denser .25 MF L-1 Filter Choke

C-5 Antenna Condenser .00025 MF L-2 Filter Choke
C-6 Primary By -Pass Condenser .00025 MF L-3 Speaker Field
C-7

C-8

Grid Bias Condenser
1st Audio Coupling Con-

1.0 MF R-1 Detector Grid Bias Resist-
ance

denser 0.1 MF R-2 1st Audio Grid Bias Re-

C-9 Detector Plate Condenser .002 MF sistance
R-3 1st Audio Coupling Resist-

C-10 By -Pass Condenser .25 MF ance

C-11 Filter Condenser 2 MF R-4 Mid -Tap Resistance

c.

C1 Tuning Condenser.
C, Neutralizing Condenser.

C, R.F. Grid Bias Condenser .25 MF.
C. R.F. Plate By -Pass Condenser .25 MF.
C, Antenna Condenser .00025 MF.
C. Det. Padding Condenser.
C7 Det. Screen Grid Bias Condenser .25 MF.
C, Pet. Control Grid Condenser .0001 MF.
C, Det. Plate Condenser .0005 MF.
C. 1st Audio Coupling Condenser 0.1 MF.

A:

2 MF
2 MF
1 MF

25,000 Ohms

1,750 Ohms

.1 Megohn
20 Ohms

51-1-30L111-

L

R-6
R-7
R-8
R-9
R -I0
R -I1
T-1
T-2
T-3
T-4
B-1
B-2
D

R. F. Grid Bias Resistance 2,000 Ohms
Volume Control 15,000 Ohms

20 Ohms
3,600 Ohms

770 Ohms

Hum Control
Loss Current Resistance
245 Grid Bias Resistance
R. F. Plate Rsistance
1st Audio Grid Resistance
Antenna Transformer
R. F. Interstage Transformer
Input Push -Pull Transformer
Power Transformer
HI -LO S.P.D.T. Toggle Switch
S.P.S.T. Toggle Switch
Dial Lamp

.5 Megohn

MODEL -F
Figure 1

C. 1st Audio Grid Condenser 0.5 MF.
C32 Filter Condensers 8.0 MF Each
1.1 Filter Choke.
L, Speaker Field 2500 Ohms.
J Phonograph Jack.

D Dial Lamp.
R1 Volume Control 15,000 Ohms.
R, R.F. Grid Bias Resistance -620 Ohms.
R. Det. Control Grid Resistance .5 Megohm.
R. Det. Screen Grid Resistance .5 Megohm.
R. 1st Audio Coupling Resistance .1 Megohm.

R.
R7

Rs

12,

RIO
T1

T2
T,
T.
B,
B,

1st Audio Grid Resistance .5 Megohm.
1st Audio Grid Bias Resistance 1750 Ohms.
Hum Control 20 Ohms.
Loss Current Resistance 4500 Ohms.
245 Grid Bias Resistance 630 Ohms.
Antenna Transformer.
R.F. Inter stage Transformer.
Input Audio Transformer.
F ower Transformer.
Ei-Lo S.P.D.T. Toggle Switch.
S.P S.T. Toggle Switch.

_ J

Isi

ii
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The B. T. Counterphase circuit using six tubes; three stages of R. F.amplification, detector and two stages of A. F. amplification.
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Radio Service Data Sheet

1

BREMER-TULLY MODEL 7.70 AND 7.71
This receiver includes three stages of tuned

radio -frequency amplification, neutralized in the
1"Counterphase" manner. To test this part of the

circuit, a continuity tester is used to check the
connections which include, (in the circuit VI,
tor example), L2N, C5, and a few turns at the
grid end of LIS. The "micro -mikes" or neutra-

Llizing condensers C.5, C6 and C7 are located at the
right of the respective tube sockets. The procedure

lof balancing a receiver using the Counterphase
4ineutralizing method will be described. Usually it
1 .s convenient to use a vacuum tube with one of the

filament prongs shortened so that the filament cir-
cuit is open when the grid, plate and one side of

!the filament are making contact. Now, tune in a
iloud signal, adjusting all tuning controls very
Icarefully for exact resonance. Replace V3 with the
epecial tube. (Always start with the R.F. stage
text to the detector). Retune all controls until

maximum volume is obtained. The "micro -mikes"
:are now adjusted. The best tool for this purpose
is a piece of bakelite rod which has been shaped

'to
a screw -driver edge. The correct position for

the "micro -mike" of any stage is between the point
!where the signal disappears and that where it is
1"again heard. Now,. replace the dummy tube by
V3, retime set carefully, and proceed to the next
stage; working toward the aerial. "Micro -mikes"

K5, C6 and C7 are located underneath the chassis,
directly beneath the holes in the aluminum plates

'ror shields. Condensers CIA and C8 are circuit~balancers; C8 is another "micro -mike" adjusted
l(for maximum volume) with the insulated screw-ltdriver. CIA is operated from the panel as- a

'sensitivity" control.

0 0
VS V7

V4- V.3 Va V6 Vi0 0 0 0 0
Tube layout of
Use B -T "7-70"

and "7-71."

j1 This receiver is designed to operate at a line
j7potential of 115 volts, and the resulting tube vol-
2tages at this line value are given in a table below.
1;1f the line potential is below 100 volts, the power-pack will not function properly and hum will
1rr.sult; the plate reading of VI, V2 and V3 will
Til.e about 135 volts.

The electrical values of the units in this receiver
4:,re listed below:

Resistors R2 and R3, 40 ohms; R4, 8 ohms; R5,:70 ohms; R6, 4.000 ohms; R7, 1,700 ohms; R8,
!4,100 ohms; R9, 1,125 ohms; R10, 3 meg.;- R11,

nl

ANT.

LIP

o

Bt.

VI

o CI
O

LlS

CIA

VOLUME CONTROL

RI

fi

T

1,540 ohms. Condenser C9, 0.25-mf.; C10, 0.25-mf.;
CIL 0.5-mf.; C12, .006-mf.; C13, 0.5-mf.; C14,
.00025-mf.; C15, .003-mf.; C16, .01-mf.; C17,
.00025-mf.; C18, 1 mf., (400 V.); C19, 2 mf.,
(400 V.); C20, 2 inf., (400 V.); C21, 1 mf.,
(160 V.); C22 1 mf., (400 V.); C23, 1 mf.,
(400 V.); C24, 1 mf., (400V.); C25, .00025-mf.

A special design is followed in the construction of
AFT1; the primary is tapped, the smaller portion,,
having the correct. impedance for the phonograph"
pick-up.

Terminals for the reproducer are indicated in
the schematic circuit as LS.

AFT1, AFT2, AFT3 and C16 are housed in

CONNECTIONS IN A.F. TRANSFORMER SHIELD CAN

C9, C10 and C11 in one case and C13 in another
(C9 and CIO have blue leads and C11 has brownleads, and C13 has a yellow lead), are mounted
on AFT shield can, above lugs 9, 10 and 11.

The "resistance network" of the "Power Con-
verter," as the current supply unit is called, hasits return circuit to "B-" completed through the
internal resistance of the tubes, instead of throughan external resistor.

If a magnetic reproducer or separately -excited -
field dynamic is used, "jumper" connects posts Aand B in power pack; when -a high -resistance -field
dynamic reproducer is used its field coil may be
energized by connection to posts A and B, "jumper"
then shorting CH2 by being connected to posts Aand C.

The Color Code
1 -Green, V1, V2 and V3 filament supply, 1.5 volts;2 -Green, same as above;
3 -Red, Filament supply for V4, VS and V9;t -Red, same as above;
5 -Yellow, filament V6 and V7;
6 -Yellow, same as above;
7 -White, "B+" power;
8 -Green, "B+ for V5;
9 -Brown, "B+" for VI, V2 and V3;
10 -Blue, "B+" for V4 (detector);
11 -Yellow, "B-" and chassis ground.

Typical Voltage Readings
Tube Tube Voltages Plate Current (Ma.)No. Type "A" "B" "C" Normal (Grid Test)

V1 '26 1.4 150 9 5 12V2 '26 1.4 150 9 5 12V3 '26 1.4 150 9 5 12V4 '27 2.1 60 0 2 2V5 '27 2.1 150- 8 5 8V6 '71A 4.9 40 30 18 41V7 '71A 4.9 150 30 18 41

single shield can, the connections being brought to
soldering lugs. They are represented in thes
columns by the numerals one to fourteen in small
circles.

The panel switch marked "Tone Control" func-
tions by shunting the secondary of AFTI with C15
and the primary of AFT2 with C16. Normally,
there is .a shunt capacity of .00025-mf. connected to
the secondary of AFTI; it is C14. One side of
the secondary of AFT2 is shunted by C17, th

R3

.422

R4

BIZ7-
RESISTOR EH Fr°

11E1 Cii"Pr
SWITCH LEAD A
CONNECTOR FIELD COILBLOCK

CLL7 0
LS
L 9e0
L8

CiPt) L6
L10

oAo -.0
LS

100 L7 0

RESI STANCE
NETWORK

17V'
-CV"A"Wri
1725.1

RrAATM
TOAMA~Or

CONDENSER
BANK

CONNECTOR BLOCK

purpose of which is to eliminate oscillation of th
push-pull circuit due to variations in tubes when
purchased or during the life of the power tubes.

R10 and R11 are tubular resistors connected athe tube sockets.

TONE
CONTROL

C15

---mava***ox..x,s=acc,:m .111111****,.
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IIt BRUNSWICK BALKE COLLENDER CO.

The Brunswick Models 14, 21 and 31 employ identically the same R.F. chassis and
essentially the same socket power unit. In the Model 31 S.P.U. the pickup jack has been
replaced with a radio -record switch, cable and input transformer. The input transformer is
necessary in order that the low impedance pickup as used on this model may be matched
with the relatively high input impedance existing in the primary of the first audio frequency
transformer. Commercially available pickups such as can be purchased for use with
Models 14 and 21 are of the high impedance type and therefore do not require the use of
this extra input transformer.

PHONOA'APPN JACK

.

TO RECO
Or SPERAIT

17544PD. iMFD

A,2,0

5CNEMATIC CIRC11/7 OF socee7 POW 1/N/T

(USED ON 44/4 & A42/ RNO/04)

1

OUTPUT
70 CONE

OF SPEAAIER

TERM/NAL f
A.C. swims'

VOLrAte
A VirlACNTEM

71.18(

iof-are 4.c.
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Radio Service Data Sheet

BRUNSWICK MODEL 31
In this receiver a radio -record switch, Sw2, cable

and input transformer, T4, are used, in order that
the low -impedance of the pick-up may be matched
with the relatively high input impedance existing
in the primary of TI.

Referring to the parts layout sketch, tfbits TC1,
TC2, TC3 and TC4 -are trimmer condensers in
shunt to the tuning condensers but not shown in
the schematic circuit.

This receiver is in three sections: The R.F.
chassis, the "SPU" (socket -power -unit) chassis and
the dynamic reproducer. Field current for the
latter is supplied by the SPU. Note that opera-
tion of the receiver should not be attempted unless
either the field coil of a dynamic or a 600 ohm
resistor is connected across the terminals for the
two "field" leads; this resistor must be capable
of carrying 100 ma.

To facilitate service, the R.F. chassis and SPU
chassis are bolted to a single mounting board which,
in turn, may be removed from the cabinet by re-
moving retaining bolts at the rear of the mounting
board.

For hum control, two filament shunt resistors,
R9, R10, with variable center taps, are provided
on the SPU chassis. R9 is adjusted first and
then RIO. If R10 appears unresponsive, try other
'27s at V4 and VS. Abnormal hum may be due
to one or more of the following causes: (I) Oneor more R.F. stages oscillating; (2) low -emission
tube, particularly a '45 or the '80; (3) open filter
or by-pass condenser; (4) open grid lead in R.F.
or audio amplifier; (5) center arms of R9 or RIO
not grounded or poorly grounded.

Abnormal hum, which appears usually on a strong
local or nearby station and cannot be balanced outwith R9 or RIO, may be due to condition (1),
above, and must he remedied before further adjust-
ment of R9 or RIO. At the factory, these receivers
are neutralized for standard tubes, and the neutraliz-
ing screws then sealed with collodion to maintain
adjustment. Before attempting to re -neutralize thereceiver, it is advisable to test the tubes or try
others; as an abnormal one may be the cause ofcircuit oscillation.

Additional checks on the possibility of R.F. cir-cuit oscillators are these indications: Distorted re-
ception of any or all stations -usually on the lower
wavelengths; a whistle or squeal preceding the sta-
tion being tuned in and not due to a two -station
carrier heterodyne; motor -boating on all portions of
the broadcast band.

Standard practice in neutralizing this receiver isas follows: Adjust an audio -modulated oscillatorfor 1400 kc. and couple it to the "long antenna"
post of the receiver with a five-foot wire, one end
of which should he wrapped two or three timesabout the oscillator coil. Tune in the oscillator
signal on the radio to maximum volume, using both
the tandem -condenser control and C5.

Then allow the receiver and oscillator to operate
for about a minute (in order that the tubes may
become thoroughly warmed up and "stable") andreplace the first R.F. tube with a tube of average
characteristics which is known not to cause oscilla-
tion in a receiver which has previously been

MK UT
SHUT EAT

LI

GROUND

COU61NATION 501561E
CONTROL AND SWITCH

TO SWITCH TERMINALS
DR SCITWETPOWER UNIT

C7 VS

COMBINATION RADIO AND PANATROPE

I BUCK I

[RACK I

I GREEN I

EtRAN6E

[UM I

Ell

RI

R6

Es

0 RED SPOT

C0-"

I Ci6

C16"..'

tf

neutralized; this tube must have an open
filament circuit. A fault into which some
service men fall is to neutralize with one
make of tube and then, after neutralizing,
insert a different make -the circuit may then
oscillate more than before.

Adjust C6 (see parts layout) for minimum
signal. The signal intensity will be so
great that an entirely silent point cannot
be found.

Replace the neutralizing tube with the
standard tube, and repeat performance for
tubes V2 and V3; in each instance allowing

- RI SW -C -R F OUSSIS -
TC 4 TC3 TC2 TCI

PT [CHOKE [

(ORDEKSER PACK

cl-§) e VSV7

1' T3

mp_

R

496.8.8P
1"4 tine

CAD SA LA

RADIO RECORD

Sw2
OTTO!. VIEW);

about a minute for the oscil ator and re-
ceiver tubes to become stabilized.

If any difficulty is experienced in the
neutralizing process, check supply potentials
and the by-pass condensers. An open con -

C6 C+

04

CIS

MOT (DAP

VS

TO

FIELD 01
SATHER

TI VS

111111.-0-.1.10

HOU

denser may allow sufficient R.F. feed -back to the
previous stage to make it impossible to find a good
signal minimum. Also, a dummy tube that does
not have quite the necessary constants may make it
difficult to balance the circuits.

The normal line -current drain of this receiver is
approximately 115 watts. The average voltages in-
dicated at the terminals of the tubes are given in
an accompanying table.

Tube Type Voltage- Plate Ma.
No. Tube "A" "B" "C" "Normal"
VI '27 2.5 150 12 5.5
V2 '27 2.5 150 12 5.5
V3 '27 2.5 150 12 5.5
V4 '27 2.5 45 0 3.4
V5 '27 2.5 145 9 3.6
V6 '45 2.4 240 27 30.0
V7 '45 2.4 240 27 30.0
V8 '80 5.0

The values of the parts in this receiver are as
follows: RI, 25,000 ohms; R2, 800 ohms; R3,
35,000 ohms; R4, 2 megohms; R5, 35,000 ohms;
R6, 100,000 ohms; R7, 3,500 ohms; R8, 100,000
ohms; R9, 25 ohms; RIO, 25 ohms; RU, 4,003
ohms; R12, 7i1 ohms. The capacities used are as
follows: C9, .00015-mf.; C10, 0.2-mf.; C11, 0.2-mf.;
C12, 0.02-mf.; C13, .002-mf.; C14, 1.5-mf.; C15,
1-mf.; C16, 0.25-mf.; C17, 0.5-mf.; C18, .00025-mf.;
C19, 1.75-mf.; C20, 1.0-mf. The positions of LI,
L2, L3, L4, L5, L6, L7, L8 and L9 are obvious.

Trouble with the Panatrope portion of the re-
ceiver may usually be classed as: (1) Magnetic
pickup MP out of adjustment; (2) Sw2 out of
adjustment; (3) motor speed irregular.

There are four points on the turntable unit which
require lubrication: (1) Upper turntable bearing;
(2) lower turntable bearing; (3) governor bearing,
weight end; (4) governor hearing, worm -gear end.
To operate noiselessly and at constant speed it is
necessary that the motor be kept in good condition.
To remove the motor for oiling, proceed as follows:
(1) Remove the record turntable by pulling it up-ward; (2) remove the four motor -securing bolts;
(3) detach the motor leads from the cable in the
cabinet and lift motor from cabinet. After this,
all parts should be cleaned. Then, using a light -grade oil, proceed to lubricate the motor at thepoints mentioned above. This lubrication process
should be followed every six months.

A noisy turntable motor may usually he traced
to: (1) Governor shaft bearings loose; (2) lamina-
tion loose in one or more of the four coils; (3)coil loose on its core; (4) defective spring in gov-
ernor. If the speed is not constant, it may be dueto (1) or (4), above. To tighten governor bearing,
loosen set screw, push bearing gently toward centerof motor and tighten screw. Do not force bearing
in too far, or it may bind the governor shaft. (Be
sure set screw of opposite bearing is tight.) Lamina-tions may be pressed together by tightening the
retaining bolts. If a coil is found loose on itscore, force a small wedge of soft wood between
coil and core, to prevent the coil from vibrating,
and thus stop the noise. A bent or broken izovernor
spring should be replaced.
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BUSH AND LANE PIANO CO.

405

110.4

404

O
O

OOOOOO
s.

Ns%
407

ca,(2)V0.0

VC/

305 r40.^

I IC

1

Cl

302
406

v011iME

301-Four-gang Tuning Condenser.
302-Filter Condenser Block.
303-Double By-pass Condenser, t. Mfd. and

Mfd.
305-.00025 Mfd. Grid Condenser (included

with 4 -socket panel also).
306-.002 Mfd. Detector Plate By-pass Con-

denser.

SNORT

LONG

GROUND

O

//7

No. 10 De Luxe
402-550 ohm Bias Resistor for the three R. F.

stages.
403-1500 ohm Bias Resistor for the first audio

stage.
104-Grid Leak, 2 megohms.
405-Hum Control, 20 ohm potentiometer.
406-Volume Control 10,000 ohm potentio-

meter.

44es

3/7

No. 12 Screen Grid
4174-Ten Section By -Pass Condenser, Cl, C2, C3, C4.
4173-10,000 Ohm Detector Bias Resistor.
4215-5,000 Ohm R.F. Bias Resistor
4172-3,000 Ohm R.F. Bias Resistor R1, R2, or R3
4175-1,500 Ohm R.F. Bias Resistor

r

O

a r

DYNAMIC CONE

409-Volume Control Insulating Washer, flat.
410-Volume Control Insulating Washer,

extruded.
411-Volume Control Mounting Nut.
407-Voltage Divider Resistor, 5,250 ohm total.

A-3,000 ohms.
B-1,500 ohms.
C- 750 ohms.

1221.

0 0

0

ELITTRo- 01717WIC CONE

4405-20 Ohm Center -Tapped Hum Balance Resis-
tor.

4158-Voltage Divider Resistor 5750 Ohms, Total.
406-10,000 Ohm Volume Control.
317-Electrolytic Filter Condenser Assembly.
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COLONIAL RADIO CORP.
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Radio Service Data Sheet
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COLONIAL 31 AND 32 D.C.
La

AFC2
AFC3

L3 I V4 PET
C45

71 T2

R10

5

R9
J tiro CHASSIS)

R11

V6

RIZ

V7

c

T3

voKE
COIL\aa

a

 CHASSIS

Complete schematic circuit of the Colonial 31 D.C. receiver. The filament wiring is showl:. in simplified form below.

The Colonial "31 D.C." which has had very
wide distribution, incorporates a number of
unusual design features. For instance, volume
is controlled by varying condenser C4; with the
middle plate centered the signal is balanced
out. An absorption loop (L1C) improves the
tuning characteristic.

The cable color code is as follows: 7, yellow;
1, maroon; 5, black; 2, blue; 6, red; 12, gold
with black tracer; 9, black with red tracer;
10 red with black tracer; 3, green; 4, 8 and
11 are not used.

VI, V2, V3, V4 and V5 are '26 tubes; V6,
V7, are '71As; while V8 is a 110 V. "minia-
ture base" 15 -watt lamp.

The following parts are contained in the
power pack: F, 5 -amp. fuses; C19, 2-mf.;
AFC2, AFC3, 1% -henry chokes; T2, A.F. push-
pull input transformer; T3, A.F. push-pull out-
put transformer; AFC4, 18 -ohm reproducer field;
R11 100,000 ohms; R12 9.1 ohms; R13 20 -ohm
power rheostat; R14 60 ohms; radio -frequency
chokes RFC2 and RFC3; and the tubes V6
and V7.

Following are the constants for the receiver
chassis: RFCI, R.F. choke; C5, C6, C7, CS,

.002-mf.; Cli, C13, 0.5-mf.; C9, C12,
C18, 0.1-mf.; C14, C15, C16, 0.4-mf.; C17,
1 mf.; C19, 2 mf. R1, R4, R6, 2.5 ohms;
122, R7, R10, 100,000 ohms; R3, 200 ohms;
R5, 100 ohms; R8, 30 -ohm potentiometer; R9,
10,000 ohms. Jack J is the connection in the
plate circuit of detector tube V4 for a phono
graph pickup.

A variation of 25% from the following aver-
age operating current values is permissible:
Grid potential, V1, V2, V3, V4, 3 volts; V5,
2.25 volts; V6, V7, 14 volts. Filament poten-
tial, V1, V2, V3, 1.5 volts; V4, V5, 1.4; V6,
V7, 4.7 volts. Plate potential, V1, 70 volts;
V2, 98 volts; V3, V6, V7, 95 volts; V4, 55
volts; V5, 85 volts. Plate current, VI, 3.5
ma.; V2, V3, 7.5 ma.; V4, 0.3 -ma.; V5, 4 ma.;
V6, V7, 14 ma.

CND

d00
RFC

F
RI AFC!

C =FT SW
-c1Z0v
RFC7

43

0.4

lio--

The following are the values for the chassis
parts of the Colonial "32 D.C." screen -grid
receiver. Condensers: Cl, C2, C3, C4, .00035-
mf.; C5, .00025-mf.; C6, C7, C8, C9, 5 mmf.;
C10, 0.2-mf.; C11, C12, C14, C15, C16, C18,
C19, C21, C22, C23, C32, C33, C35, 0.1-mf.;
C13, C17, C20, 0.25-mf.; C24, C25, .00025-mf.;
C26. C34, 1.0 nil.; C31, .05-mf. Resistors:
R2, 10,000 ohms (volume control); R3, 35,000
ohms (pink); R4, 65,000 ohms (orange); R7,
R8, R9, R12, 750,000 ohms (red) ; R10, 10,000

RFC3 AFC4N-SPEAKER FIELD R45
FA:E4_,
AFC 3

..1

F AFC2 V8

SPKR
FIELD
AFC4'4.

200 ohms (black, wire wound); RI3, 34.9 ohms
("chimney" type); R14, 1.43 ohms (vitreous);
R16, 100,000 ohms (green); RI7, 50,000 ohms
(black); R18, R22, 100,000 ohms (green);
R19, 2,000 ohms (red, wire -wound).

The chokes RFC7 and RFC8 are 930 micro -
henry; AFC1, AFC2, AFC3, AFC4, 50 henry;
AFCS, 11.7 ohms. V8 f3 the pilot light. Fuses
are 3- to 5 -amp. rating.

The meter readings for the "Model 32 D.C.'
are approximately as follows: plate current, VI,

DC 31

RFC

RI

RFC7

F
AFC 5

AFC 1

R3

R4

SW
Ra-

Ril
SPEAKER FIELD

RIO

V V3

Above: Colonial 31 D.C. voltage distrib

ohms (blue); R11, 250,000 ohms (white); R15,
50,000 ohms (black); R20, 200 ohms (black,
wire -wound); R21, 75,000 ohms.

The following units are mounted in the
power pack: condensers C27, 1.0 mf.; C28,
C30, 0.5-mf.; C29, 0.1-mf.; resistors RI, 5.7
ohms, (vitreous); R5, 20 ohms (vitreous); R6,

F244
V8

ion. Below:

AFC21
AFC 33)

AFC4

DET

VA

0.C.32
Colonial 32 D.C. sequence.

V2, 1.3 ma.; V3, 1.2 ma.; V4, 0.15 ma.; V5,
3 ma.; V6, V7, 16 ma. Plate voltage, VI, V2,
91 volts; V3, 92 volts; V4, 81 volts; V5, 93
volts; V6, V7, 104 volts. Screen -grid potential,
VI, V2, 32 volts; V3, 27 volts; V4, 5 volts.
Control -grid potential, VI, V2, V3, V4, too
low to read; V5, 2.25 volts; V6, V7, 5 volts.

Schematic circa it of the Colonial 32 D.C. Note chassis is tasulatect from gaoleazei ad earrieal



OFF' CIA !, RADIO SERVICE MUM& 7, 117

taar-x-.

4

4
j

r \764-,
VT

755 -P -7

1748 54 1

11

-

745-P

15"Sk

44

Oo

RED SLUE
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DARER

1

COLONIAL RADIO CORP.

7;77P 1

44,4,

!".724-P

L

746-P -1

VTi

O

RED SLOE

66660 WIFE

0

-66t6

_4
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r

4417-P 4

RED REIM.% SCOLDED WIRE.

YELLOW

4376-P
59I -P ODD PEW

4400-,

2 0

1445-P

RIIP

r
VT,

RED OWL

M 0 DEL 32 AC. 100001 -Issue -J

Part No Value

4473-P 10,000 ohm.; Volume control
4367-P 35,000 Pink
4364-P 65,000 Orange
4361-P 750,000 Red
4366-P 35,000 Brown
4366-P 35,000 Brown
4366-P 35,000 Brown
4402-P 400 Yellow wire wound resistor.
4403-P 200 Black wire wound resistor.
4473-P 75,000 Volume control.
4360-P 10,000 Blue
4368-P 250,000 White
4361-P 750,000 Red
4365-P 50,000 Black
4362-P 400,000 Yellow
4364-P 65,000 Orange
4361-P 750,000 Red
4401-P 2,000 Red wire wound resistor.
4477-P 80,000
4363-P 100,000 Green
4335-P 1,000 White-mounted on power

transformer

0.000005 mfd. Built into R.F. transformer.
1728-SA 0.1 Green lead
1728-SA 0.1 Red lead
(1st R.F. com-
partment)
1728-SA 0.25 Brown lead
(1st & 2nd R.F.
compartments)
1728-SA 0.25 Brown lead
(3rd R.F. com-
partment)
1748 --SA 0.1 Yellow lead
1728-SA 0.1 Red lead
(2nd R.F. com-

partment)
1728-SA 0.1 Red lead
(3rd R.F. com-
partment)
1748-SA 0.1 Red lead
1697-SA 0.00035 Tuning condenser
4404-P 0.1

1748-SA 0.5 Green leads
4405-P 0.00025

4404-P 0.1

4407-P 0.2

4407-P 0.5

1445-P 8 Mershon condenser
4409-P 0.1
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C-9 Cathode By -Pass Condenser. 71
C-10 Fixed Condenser 166
C-11 Fiked Condenser 168
C-12 Cathode By -Pass Condenser. 71
C-13 Fixed Condenser 166
C-14 Fixed Condenser 168
C-15 Plate By -Pass Condenser 64
C-16 Fixed Condenser 166
C-17 Fixed Condenser 167
C-18 Grid Condenser 167
C-19 Plate By -Pass Condenser 951
C-20 Plate By -Pass Condenser 951
C-21 1
C-22 i
C-23 Filter Condenser Block 177

C-24 J
C-25 Cathode By -Pass Condenser 71
C-26 By -Pass Condenser
C-27 1
C-28
C-29
C-30

Filter Condenser Block 252

0.5 M.F.D.
.0001 M.F.D.
.00028 M.F.D.
OS MFD

R- 1 1, Tapped Resistor.R- 21
R- 3 ( Tapped ResistorR-4(

108

108

109
.00028 M.F.D. 112R- 7 Resistor1 M.F.D.- l M.F.D. 115R- 8 Resistor.0001 M.F.D. R- 9 Resistor 116
.00025 M.F.D. R-10 Resistor 110
.00025 M.F.D. R-11 Resistor 113
.002 M.F.D. R-12 Resistor 117
.002 M.F.D. R-13 Resistor 111
2 M.F.D.

2 M.F.D.
R-14 Hum Adjuster. 92
R-15 Grid Leak 1694 M.F.D.
R-16 Phonograph Volume Control. 156

13 M.F.D. R-17 Resistor 178
0.5 M.F.D. R-18 Resistor 114
1 M.F.D.

12 M.F.D.
j 4 M.F.D.
1 2 M.F.D.
13 M.F.D.

. . . .

0001 M.F.D. R.. 6 Tapped Resistor.

1500 ohms.

1

1200 ohms.
ohms.

1200 ohms.
.1 475 ohms.
j 1500 ohms.

4100 ohms.
8330 ohms.
15,250 ohms.
156 ohms.
4250 ohms.
16.665 ohms.
180 ohms.
6 -ohm Potentiometer.
1 Megohm.
50.000 ohms variable.
100 ohms.
21,000 ohms.
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L
Radio Service Data Sheet

CROSLEY AC -7 AND AC -7C
This receiver employs one (first) stage of

tuned "push-pull" R.F., a second stage of R.F.
amplification (in which circuit oscillation is pre-
vented by a "Tosser" resistor R12 of 750 ohms
and the reversed tickler winding, T of L2), a
regenerative detector, and the usual two stages
of transformer -coupled A.F. amplification.

The tubes used are as follows: VI, V2, V3,
V4 and VS, X -'99s; V6, '12; V7, BIT -type
gaseous rectifier. (The specified tubes must be
used.) The filaments of the amplifier and de-
tector tubes are connected in parallel, and the
filament current is obtained from the rectifier
V7 and high -voltage winding Si of the power
transformer PT. The manner of obtaining grid
bias for these tubes is indicated in the detail
circuit.

The constants of the components are as fol-
lows: R1, 700 ohms (variable); R2, 49 ohms;
R3, 1,500 ohms; R4, 63 ohms; R5, 750 ohms;
R6, 76 ohms; R7, 500 ohms; R8, 88 ohms; R9,
375 ohms; RIO, 1000 ohms; R11, 500 ohms (cen-
ter -tapped); RI2, 750 ohms; R13, 8,750 ohms;
R14, 90,000 ohms; R15, 2,400 ohms; R16, 500
ohms (variable). C6 -R17 constitute the usual
grid -condenser -and leak combination; Cl and
C2, .00042-mf. (variable); C3, .00046-mf. (va-
riable); C4, .06- to 1.0 mf.; C5, C8 and C9,
1.0 mf.; C7, .003-mf.; CIO and C12, 15 mf.;
CU, 5 mf.; C13 and C14, 0.2-mf. A.F. choke
Chl is rated at 50 henrys; Ch2, 15 h.; Ch3,
100 h. TI and T2 have a ratio of four -to -one.

Condensers C10, C11 and C12 are contained
in a single case and constitute the Mershon elec-
trolytic condenser in one corner of the "ABC
Supply Unit."

An insulating film on the plate of the Mer-
shon condenser is built up at the factory; but
this gradually breaks down if the receiver is
not in use for some time. To build up a film
on the plates the receiver is put into operation
with all tubes in their respective sockets. At
the start of the re -conditioning process, resistor
R16 should be turned to extreme left, and re-
sistor R1 set mid -way. Operate the set for
ten minutes to half an hour, noting the current
reading on the milliammeter MA; the value for
correct operation of the set is between 55 and
60 milliamps. As the current increases, R16
should be adjusted to maintain this reading. A
greater length of time than fifteen minutes is
seldom required before the set begins to play
well. If C10 -C11 -C12 is defective, the Mershon
unit should be replaced.

As the filament supply of V6 is alternating,
there is no polarity for the (white) supply leads.

Meter MA is polarized and each of its con-
nection posts must be connected to the lead
wire, from the set, directly below it.

The tertiary (third) winding T of L2 is a
fixed negative feed -back coil used to prevent
oscillation in the circuit of V3, while the wind-

CPIESCENDON (L3 - T)
A.CUMiNATORS

MA
(CIA) ,R1- 'Y'ra

.4pproximate position of certain R.F. and
A.F. knits in the Crosley "AC -7" and `.4C-

7C" receivers. L3T is a tickler coil ar-
ranged for variable coupling to the primary
and secondary inductances of L3. In this
set, the filament supply for the battery -type
tubes is obtained from the high -voltage out-

put of the power pack.

ing T of L3 is a variable positive feed -back or
regeneration coil; the latter is called the "Cres-
cendon" control. Cl and C2 are shunted by the
balancing condensers CIA and C2A, which are
controlled from the panel and termed the "Acu-
minators"; C3A, in shunt to C3, is adjusted
front the bottom of the chassis.

R2, R4, R6, R8 and RIO are biasing resistors.
If the A.C. line voltage is low, the fuse

should be changed over from the pair of clips
at the right (in which position it is shipped)
to the left pair (as seen from the control -knob

V2

+
0 a R2 R3 R4 R5 R6 R7
A-
0
Grid -bias voltages for one type of Crosley receiver are derived from resistors in the "A"
circuit, as this illustration shows. The milliammetcr 3fa is provided to indicate when, through

adjustment of R1, the correct current is being supplied to the filaments of the hares.

First, however, determine whether the leads
to the electrolytic condenser are making good
contact.

Special care must be taken to insure that the
proper tubes are in the sockets designated for
them.

Chl and Ch2 are mounted above the electro-
lytic condenser in the power unit. With the
electrolytic condenser at the left and V7 at the
right, Chl is at the rear and Ch2 is mounted in
front of it. The buffer condensers are mounted
below V7.

Since the arrangement of the circuit of this
receiver is unusual, it is necessary to give care
and attention to details when servicing. A
wrong value for a replacement unit will change
the voltages across the various resistors. The
line -voltage should be determined if Ma seems
to read too high.

A '71 tube should not be substituted at V6,
or the rectifier will be overloaded. however,
this or a larger tube may be used if it is in-
cluded in a separate power unit; an adapter,
or a change in circuit wiring, is then required
in order to transfer the output of V5 to the
external power tube.

The power unit, contained in a metal case, is
designed to supply "A" current only for type
'99 tubes -except at V6, which is marked "UX-
112"-and only in the manner shown in the
diagram. For this reason it must not be con-
nected to a set in which the tubes are wired
differently; or where the filament requirements
are different.

If the "A" current drops to 20 to 35 mil-
liamps, despite all adjustments, and consider -

V36R12

Ri
R8

end of the power unit.)
Condenser C4 completes the R.F. circuit, while

at the same time it insulates the D.C. circuits
of VI and \'2. If Cl, C1A, or C4 short-circ.uit,
the filament of VI will not light.

Hum in the "AC -7" receiver may be due
to an open in one side of hum -balancer RI1,
or to an open in one or both buffer condensers
(C13 -C14).

RIO
O

5V. A.0

able hum is noticed, try another tube in plate
of V7.

Ch3 together with C8, is designed to elimi-
nate interference due to line pick-up of out-
side disturbances.

The shunts across the filaments of VI, V3,
V4 and VS help to by-pass the "B" current,
which must go through the filament circuit in
completing the "B" current supply circuit.

r

Schematic circuit of the Crosley "Models AC -7" and "AC -7C" radio receivers. A novel arrangement may be noted in the push-pullR.F. input; Ll (although in two sections mechanically) is equivalent to a center -tapped inductance. In fact, if it were desired to obtain
grid bias from a separate battery, it would not be necessary to use other than a center -topped coil_ The circuit of V3 to euestiralisel, while

detector V4 is arranged to be regenerative.

lit

J

Inl
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CROSLEY RADIO CORP.

A3 LOADING COIL L3
JACK

V

L2

R2

TICKLER

V2> T2 REPRODUCER
-0

SW

A+ B -

08+90V.

C+A -

6C-
oB+ 2241V

Above, the schematic of the Crosley "Model 3B' The famous Crosley "Trirdyn" (Model 3R3) which incorporates a reflexed
and 3C," which, like the "Type V," uses a variocoupler in the stage of R.F. and first A.F. Unlike earlier models, this receiver used a condenser

two -circuit regenerative detector stage. with meshing rotor plates.

The Crosley "5-38" tuned radio -frequency receiver, battery model, at one time a very popular
receiver, obtained exceptional sensitivity by the use of controlled regeneration. Feed -back was obtainedthrough RFT2, instead of RFT3, as with most regenerative circuits. Dotted lines indicate gridreturns of early -production models of the set wherein a "C" battery was not used.

)f.

J
The single -tube

Crosley '`Type V"; the red tick-
ler lead runs to the plate of the

tube.

The Crosley two -tube "Model Si,' This two -stage Crosley A.F. amplifier was designedin which there is a "C" lead for the single stage for use with the single -tube "Type V" tuner diagrammed at the left.of A.F. amplification. Replacing Cl with a .0005- The "B-22%" double post of the tuner affords a connection withmf, condenser will increase the tuning range. the battery and across the primary of T1.

C .000251A F.
Li Vi V2 V3 V4

8+
tz}v.

'Per4 5 V.

14

.1, C+'

GROUND

In ,the
Crosley "Model XI"
(and "XL'') a stage
of impedance -coupled
R . F . amplification
precedes the non -re-
generative detector.
Note that the an-
tenna coupler Ll is
without the adjust-
able coupler of pre-

vious models.



132 OFFICIAL RADIO SERVICE MANUAL

H

6

yt

I

N7,4

-0 4
9!a0

Yet A y

L -

Orle

011.11.1)Iie

C10, 0. 0009

ot,

97. 1

AMT.

MODEL 4 -2.9

w 412.L/
003 .18 0 0

&NO

O

r"
715"

W.6944

vaSNA6LE coN5EASER

IOS

6,7083

MODELS 30S, 31S, 33S, 34S.

/1.T IN

5watt,

CABLE 6 FLU(, 8- 6867

CROSLEY RADIO CORP.

0
A4 P row

0

11000.A.

58, A

EnwrofD000f

JNOCMCIC4.0.29.9k3813Cei

RH (6870011 t6000

a 1.1

Why

MODELS 40S, 41S, 42S, 82S.

0

O
.en3.1  "061

1111011.1

POWER TRANSFORMER
lov 60- 06681
nor 25-

w0-6678110y-25- 6651

yFE

C11.11.0
.=.1PIN.111=2.1.1.01.1.



OFFICIAL RADIO SERVICE MANUAL 133

le

AvrzAwA,

S.

4,vremvg

L.R.

0
emoutvla

CROSLEY RADIO CORP.

thw.

ANTENNA

7son

Models 40S, 41S, 42S, 82S,

arranged for M type speaker.

PRA,RDLE \CovoL.v.s..-R (4537

ORip 1Leg A-

PzRrEg CMOA
neoiv4,362

COMPRO,
N/-4/00J

<C.

YOLOhI'E
Calere0I.

I=VA-

YEl-LOW -V4 .840w,V-41C
23z. RCA" - -B,C
AK,/ /PE' +.90.B

e-L67-r,

ORE4-iv -22A c
Rep

/164s/ccvv.---.()

6EM. Ara0 0

GKESS1S

CIRCUIT,
MODEL 608

CIRCUIT, MODEL 401

CABLE &Rug
15 *139

C9

04,I

4MM 9E-1/1
07,;11.7-101119Iw

4601,--771GL ;
Br- 1/ Pk

.1Fk.7" G Cx D71

BLACK
F1L4'3

..-- ..- SY-,
\OM, \OHOIP

3840;

E4.4 414754

WU 0
USA.

,,,8,,1,44,1,wooimm680onbonov-

''1't';50' "847

DUNCE. %MEER
W4796

SNYITC.1

W
BLACK RUBBER W4794

Pew ER lluAnS.
110V - Go^ 71W 6145
110V - 71W5150
2204-25^ 71110Z71

:.741E,ZR"MV441404444444
uxx eo

P -9C-9.
ll tncC0.

CK

.7"

7110
7IW 4935

0
Overul
0

II

Ej

IG

r,.



134

t;

(MASS

OFFICIAL RADIO SERVICE MANUAL

CROSLEY RADIO CORP.

MODELS 60S, 61S. 62S, 63S
wbSBT

vsE Atto I sato °GI )
sT 727)

,wrvcp, T.HOLlcit 600000 Rts

Te447.3
DtAt LILAC W411

TERHINIAL STRIP

71w4080

0 0 0 0

0
OTtartein 

°CHASSIS

"Ibdiii11710

3

a-

RECEIVER

IP

0 0 0 0

POWER UNIT

ttAs,

rts I re. n0.3
4,00n A ^,y,/".titke.

RIO STRANDED
IttottslORR,T.ST9S

IS/I 13A.

A c

BLACK

ts-S. S, --
S -TAP

*MeV
EE

110V- s

-Inc Nth -

TRANSFORMER
704- b0 -Li 4905
704.2.5

LORD

wont STRAMDLO
R 511(5 Rudirl-W

P TAP 'assts., STRAII
voirrt R1/684 w49r.

Ii

LA00 6 Rue
0 4739

S

I HID

04919

LRM

0 0 0

MERSHON
comp.

w4730

l),0  W 4709
FUSE PANEL

M0
0

ICONE

jEWELBOX
CIRCUIT, MODEL 704-A

vi

Ea



OFFICIAL RADIO SERVICE MANUAL 135

Radio Service Data Sheets

++44444.144444.444144444444444444444444 -14444444444444444444+444444441444.144444444+41n

Ciro
The circuit used in this receiver incorporates the

1 Hazeltine neutralization system. Tubes VI to V5
are 'Wits ; V6 may be either a '12A or '71A, the
latter being preferable. To take chassis from "can,"
remove the three knobs ; remove the escutcheon by
iitaking out the drive screws; remove two cap screws
in front and two in rear, using socket wrench or
pliers; raise rear of case until it clears coil shields;
then slide the case forward until it clears the shafts

' of the tuning controls ; and lift off. A total an-
tenna -and -lead-in length of 50 to 100 feet is recom-
mended, except where a shorter length reduces inter-
ference. For best results, ground must be connected
to only one point, the ground binding post. Con-
nection to the "A" battery may result in burning
out a resistor; if set is being tested in the service
shop, care must be taken that only one ground con-
nection is made to the set. Study of the schematic
circuit will show why this is necessary. The vol-
ume control regulates the filament current of the
first three tubes ; the "acuminators," or trimming
condensers, resonate the secondary circuits of V2,
and V3; the variable capacity in shunt with the
tuning capacity in the grid circuit of V4 is an "align-
ing" condenser which is adjusted at the factory
and has no panel control. To balance receiver, leave
bottom attached, balancing with case on or off.
Tune to a strong signal near 210 meters (using head-
phones at output) and insulate filament of V3.-i Inseit long -shank No. 4 socket wrench (insulated

d handle) through balance -condenser hole in chassis
IV (third from left, as seen from front). Tune sec
i, for loudest response and balance for minimum signal
i with wrench removed. Repeat operation with V2,

using second balance condenser from left; following
id to VI and balance condenser at extreme left. The

"aligning" condenser is directly in front of V4. To0 adjust, tune to strong local with "acummators" at
E about middle setting; remove V3 and tune receiver

until maximum signal is heard, adjusting right acu-' minator as required. Insert socket wrench on align-
ing condenser and adjust for maximum signal, with
wrench removed. Replace tube and adjust right acu-

LI minator for maximum signal, slightly changing set-
"; ring of station selector if necessary. Acuminator

should then be at or slightly above middle position.
iTo replace R.F. transformer, remove case and bot-
; torn from receiver. With set upside down, remove

the two nuts holding copper can to chassis over coilto be replaced, and lift off can. Unsolder R.F.T.
11 leads and remove two nuts holding R.F.T. to chassis.

Solder leads to lugs and replace can. If necessary
to replace a tuning condenser, remove case
as described, also underside chassis nuts hold -

11 ing condenser shield to bottom of chassis, and

1711

remove two screws on front panel holding shield in
place. Press shield gently back until it clears the
top edge of the front panel, raise vertically, and
remove. Unsolder leads and loosen screw which

3 controls belt tension. Remove belt from condenser
il pulley and remove pulley. Take out three screws
.-.. attaching condenser to front panel, and remove con-
] denser. Attach new one to front panel by three
Li screws provided and replace pulley and belt, tighten-

ing latter. Solder leads and replace shield. Note

CI

UA
b

LIB `,-

APEPLODIC
ANTENNA
COUPLER

G

VI

SW

YELLOW

C2
L2 C'7

d

C

CROSLEY MODEL 601

that it is necessary to remove indicator dial, pulley
and both belts if center condenser must be replaced.
To remove this indicator dial, or to replace belts,
rake our three screws attaching indicator dial to
center pulley and remove dial. Loosen screws which

!'-immmummullumannimunimmunnunnimmmumng

Color Code
Black "A-," "B-," "C -F;
Blue "B+45-;
White "13+90";
Red ''B+Power" ;
Brown "C -4V2";
Green "C-Power";
Yellow "A -F."

control tension of belts and take off belts. Put new
belts in position with drive pins on pulleys through
holes in belts. Tighten tensioning screws. To re-
place detector by-pass condenser, or grid-leak-and-

Continuity Test
(Two test prods and a 10 w. lamp in series with

the 110 v. circuit.)

Contact
Gnd-A
Gnd-V1G
Gnd-V2G
Gnd-V3G
Gnd-V4G
Gnd-bk.
Gnd-whi.
Whi-VIP
Whi-V2P
Whi-V3P
Whi-V5P
Blue-V4P
Blk-V4F

Correct
light

no light
light
no light
light

t  

Otherwise
Open wire or LIB
Open LIA or wiring
Open wire or L4
Open wire or L7
Shorted C5 or R4
Open wire, R1 or R2
Shorted C3
Open wire or L2
Open wire or L5
Open wire or L8
Open wire or T2 pri.
Open wire or Ti pri.
Open wire or R3

(With Headphone and Battery.)
Connect:
Gnd-V2G; rotate station selector; if click C7 shorted;

adjust left acuminator; if click C8 shorted.
Gnd-V3G; duplicate above. Clicks show shorted

C9 or C10.
Gnd-V4G; Clicks show shorted CI 1 or C12.
Green-V6G; no click shows open wire or T2 sec.
Brown-VSG; no click shows open wire or Ti sec.

condenser mounting, unsolder leads, remove sup-
porting screws, place new unit in position and re -
solder leads. A 3-megohm grid leak is recom-
mended.

C4
L5 C9 ,..14

4)*

L'7 C10

WHITE

R1

V3
L8

9)

R2

BLACK

R3

This set is not critical to antenna lengths, and will
give good results with a short indoor antenna. A
total length of from 50 to 100 feet for the antenna
and lead-in combined is recommended for average
conditions. If locals cause interference, an aerial
of 25 to 50 feet, including lead-in, may give better
results. The recommended lengths may be exceeded,
of course, in many instances with excellent results.
Local conditions must govern the choice of antenna
length. A good ground should be used.

There are four binding posts on the set, two for
the reproducer, one for the aerial, one for the
ground. Battery connections are made to the cable
attached to the set, in accordance with the color
code in the preceding column.

The use of '01As throughout is recommended by
the manufacturer, with a '71 'power tube; though a
'12 may be used to economize batteries. A separate
"C" battery is recommended for the first audio
(brown lead) stage.

Lack of sensitivity, critical operation, motorboat-
ing, distorted reception, may often be checked to
an open R4 leak. (Most of these effects may be
experienced if the leak has too high a resistance;
replace it with a leak of two to three megs. resist-
ance.) The tube layout of this receiver is as follows:
Looking at front of set, first R.F. cube socket is in
left corner, front; second R.F., left, rear; third R.
F. is next, followed by the detector; first A.F. socket
is right rear and second A.F. or power stage is front
right socket. Note that a wavelength of about 210
meters is recommended for neutralizing the receiver;
but that one of about 300 meters is recommended
for balancing the aligning condenser. If condensers
Cl, C2 and C4 should short-circuit, there is no dan-
ger of shorting "B" batteries or burning out tubefilaments (as would be the case with sets usingneutralizing circuits which obtain the
potential by tapping to a point on the plate -circuit
coil) ; for the neutralizing potential in this rec-eiver is obtained from the plate circuit inductively
by means of coils L3, L6 and L9. The effect of a
low -resistance short in CI, C2 or C4 will be broad
tuning, circuit oscillation and weak reception. If the
leads to L3, L6 or L9 are reversed; it will be im-
possible to neutralize the receiver; this fault will oc-
cur only if the receiver was partly re -wired during
servicing, and is readily localized by following
through the neutralizing process. Start from the de-
tector tube and work toward the antenna; the stage
upon which a "zero point" or silence -point cannotbe obtained is the faulty one. Noisy operationduring manipulation of RI indicates poor contact.
(Instead of the variation of resistance being smooth,it is being effected in relatively large jumps.) Theremedy is to clean the resistor and, sliding contact
with sandpaper. This must be done carefully, to
prevent taking out the spring tension of the slider
arm, when the arm will no longer make contactwith the wire. A short in condenser C6 will causethe set to "go dead," as far as broadcast reception
is concerned; in this case, a test from detector plate
to filament will show a lower resistance than if theresistance of the primary of Ti were effective, in-stead of shorted our.
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Radio Service Data Sheets
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++++ +++++++++++++++++++++++++++

[ EDISON R-4, R-5 AND C-4
In the Edison Receiver, Models R-4, R-5 and C-4,

the R.F. amplifying circuit employed is a form of"constant gain" circuit, wherein two primaries are
used in each radio frequency transformer, one
resonated below and one above the broadcast fre-
quencyspectrum. The four R.F. transformers em-
ployed are identical with each other and their sec-

t on aries are tuned by identical tuning condenser
sections. Referi;ng to the Schematic wiring diagram

E Ll, L2, L3 and L4 are low frequency primaries,
riresonated to approximately 450 kilocycles by means of
the condensers C5, C6, C7 and C8; L5, I-6, L7 and
L8 are high frequency primaries, not shunted by any

i condenser; L9, LIO, L11 and L12 are secondaries
tuned by the variable condenser sections Cl, C2,

' I, C3 and C4, which are shunted by the trimming
capacities CIA, C2A, C3A and C4A. Stabilization
of the R.P. amplifier is accomplished by the use of
grid circuit neutralization: i.e., the employment of
neutralizing condensers, C10, C11 and C12, con-

': nected from the plate of each R.F. amplifying tube
t to a coil tightly coupled to the secondary of the

input transformer of that rube. These coils in the
- diagram are L5, L6 ,and L7, which are ar the same

time the high frequency primaries of the first, second
:: and third R.F. transformers. Substantial resonanceof the first R.F. input circuit to the resonant fre-

quency of the second and third R.F. and detector
input circuits is maintained by holding the effective

:-i antenna -ground capacity to a value less than 100
,,,, micromicrofarads. Antennas of less than this capa-

city are to be connected to the binding post marked
"Antenna," while antennas of greater than this ca-

t platy are to be connected to the "Long Antenna"
binding post. This latter connection places the con-

; denser C9 in series with the antenna -ground capacity,
i reducing the effective value of the latter to less

than 100 micromicrofarads for antennas of capacities
. up to 500 micromicrofarads. Self -bias of the first

E R.F. amplifying tube is secured by the use of re-
sistor R1, by-passed by the capacity C20. Isolation
of the R.F. component of the plate current of this

,.. tube is accomplished by the use of resistor R2 and
.?; capacity C19. Self -bias of the second and third R.F.

amplifying tubes in common is effected by the re-sistor
by-passedR

aIryndthethceapsaecctiitoync2A3.ofIstoh
Isolation ofof ether la

: components of the plate currents of those two rubes
I. in common results from the use of the resistor R5
i and the capacity C22. The volume control operates
E to reduce volume in the following manner: As the
li. contact shown in the diagram is moved leftward
I from the extreme right-hand end position, the re-sistance B, lying across the primary system of thefirst R.F. transformer, is reduced in value following

a special resistance taper. After approximately mid -

IF

al
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OOQ
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OC 9,

position has been reached, this resistance B has be- of the control from a fraction of a milliampere tocome and is maintained at substantially zero value. between 3 and 4 milliamperes, When minimumA remains at zero value until approximately mid- volume setting of the control has been reached, aposition of the control has been reached and there- further slight turn of the control throws the radio -after increases in value uniformly with angular rota- phonograph switch, Sl, from its lower to its uppernon of the control knob. Resistance A forming part diagram position: i.e., from radio to phonographof the bias resistance for the second and third R.F. position, this being the sole means provided for the
throw of this switch. The detector "B" is obtained
from the plate supply for the R.F. and first A.F. arn-
plifying tubes through a two -stage resistance -and -con-
denser filter, consisting of R9, C25, R8 and C24.
This filter serves a triple purpose: it effects the
necessary reduction of plate voltage, the isolation
of the A.F. current in the detector plate circuit
and a reduction of ripple in the detector plate supply.
A positive bias is placed on the heater of the detector
tube with respect to its cathode by the connection
of the variable contact of the hum adjuster R6 to
the cathode of the first R.F. amplifying tube. A
high frequency cut-off is provided by the capacity
C15 shunting the secondary, L15, of the A.F. ampli-
fying transformer, the primary of which is shown
as L14. Hum due to residual 120 -cycle ripple in
the plate supply for the first A.F. amplifying tube
is eliminated by the use of the series circuit C2I,
RIO, connected between the positive of the plate
supply and the cathode of this tube. The impedanceof this circuit is arranged to be 9 (the mu of the
rube) times the impedance of the parallel circuit
C26, RI1, and the phase angles of the two circuits
to be the same. This results in the impression onthe grid of this tube of a voltage proper in both
phase and amplitude to counteract the effect of the
residual ripple of the plate supply. The second A.F.
transformer has a primary L16, and two separate
half -secondaries, L17 and L18. These half -secondaries
are separate in order to permit the insertion between
their low potential ends of the resistor R13. Between
the center -tap of the filament winding for the second
stage amplifying tubes and the fixed center tap of
R13 is connected the self -bias resistor for these tubes.
A variable contact operating on R13 is connected to
the negative of the plate supply. The function of
R13 is to permit the increase of the bias on either
of the two second A.F. tubes at will by the amount
necessary with any two given tubes to balance out
residual hum. L32, pan of the power transformer
primary, is designed for use from 100 to 110 volts;
L32 and L33 together from 110 to 120 volts; and
L32 and L34 together from 130 to 140 volts. R15
is a bleeder or "loss -current" resistor, the function of
which is to build up to the required value the excita-
tion current flowing through L22 and to stabilize
the plate voltage on the R.F. and first A.F. tubes
for varying values of plate current in the second and
third R.F. amplifying tubes.

++++++++++++++++++++++++++++
IDENTIFICATION OF PARTS

Cl, C2, 2 -gang, .000355 mf. each; C3, C4, ditto;
C5, C6, C7, C8, .00025 mf. each; C9, .000125 mf.;
C10, C11, C12, 40 to 80mmf., variable; C13, .0001
mf,; C14, .001 rd.; C15, .00045 mf.; C19, 0.1 rnf.,
300 V.; C20, ditto; C2I, 0.16 mf., 300 V., (C19,
C20 and C21 in same can) ; C22, 0,1 auf., 300 v.;
C23, 1,0 mf., 150 v., (C22 and C23 in same can) ;
C24, 1,0 inf., 300 v.; C25, 0.5 mf., 300 v.; C26,
1.0 mf., 150 v., (C24, C25 and C26 in same can) ;
C27, 2 mf., 600 v,; C28, ditto; C29, 1.0 mf., 300
v.; CIA, C2A, C3A and C4A trimmers on side of
variable condenser section which each shunts.

RI, 1000 ohms, 1 watt; R2, ditto; R3, 400 ohms,
1 w.; R4, 40,000 ohms, I w.; R5, 400 ohms, 1 vi.;
R6, 20 ohms; R7, 1.5 meg., 1 w.; R8, 25,000 ohms,
1 w.: R9, 25,000 ohms, 1 w.; Rio, 6000 ohms, 1
w.; R11, 2,000 ohms, 1 w.; R12, 20 ohms; RI3,
200 ohms; R14, 780 ohms, 5 w.; R15, 10,000
ohms, 5 w,

LI, L2, L3 and L4, 500 mhys., each; L5, L6,
L7 and 18, 71/2 turns, each; L9, L10, LI1 and L12,
245 mhos., each (measured in shield) ; L13, 50 to
65 millihys.; L14 and L15, 4 -to -1 A.F.T.;
L16, 117 and L18, 5 -to -1 ratio A.F.T. with separate
secondaries connected in series by variable resistance
R13; L19, L20, speaker input transformer (mounted
in speaker frame) having center -tapped primary;
L21, secondary, speaker input transformer; L22, dy-
namic reproducer field coil, 4,500 ohms; L23, voice
coil for above; L24, inside third of filter choke, 20hys., 375 ohms; L25, outside two-thirds of choke.

SI, radio -phonograph switch, S.P.D,T. toggle,
opened by volume control shaft; S2, Line switch,
S.P.S.T, toggle; Lighr-O-Matic switch, located in
dial mechanism, operating Light-O-Matic pilot light.

++++++++++++++++++++++++++++
amplifying tubes, a leftward motion of the contact
of the volume control after approximately mid -posi-
tion has been passed increases the bias on these
tubes. The resistor R4 limits the necessary amount
of resistance in the section A of the volume control
by increasing the current at minimum volume setting
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Radio Service Data Sheet

FADA "SPECIAL" MODEL 265-A AND FADA "7" MODEL 475-A
C8

L3

C6

InF.

r
RRJ

:C4
:01A

C3
C3A

3 MEG.S.

.00015-MF.

V

tu

co

ce
co

7.1A

REPRODUCEt1

CHASSIS)

30 ,

OHMS R2

osm
. 6

'CT *-1-C Ne"8-BI.&11+"4-EV.

Circuit connections in the "Special" Fada "Model 265-A" receiver, battery -operated.

The following is the procedure to be followed
for neutralizing the Fada "Model 265-A" bat-
tery set: the neutralizing condensers C7, C8,
(.9 are located from left to right in the set.

Balance V3, V2, .V1, in the same order, using
a tube with an open filament. Adjust on a
wavelength between 250 and 300 meters. To
neutralize this receiver it is recommended that
a type '01A tube be used in the detector posi-
tion, V4; ,replacing, when balanced, with a
type 'OOA tube.

The compensating condenser C3A is located
at the right of the third tuning condenser and
is adjusted

In the Fads ''Model 475-A" receiver, C7 is
accessible through the left hole (facing front
of set) in terminal board in first can; and the
second neutralizing condenser C8 through the

RATE+anz e I 90 #14 err PC 'VILE

WAIF tL etil _O
FRONT Sr

I

ItIP

All illLIUM I

C- Pow

Note: The FADA model
265-A receiver shown ab-
ove is used with the RP -
65 Unit. The FADA 475-
A battery operated loop
set shown below is used
with the SF 45/75 rec-
eivers.

TRAMSFORME
& CNN'S CON.
CONNECTIONS 44 ,.1-...)fvfx

ikirA .ra *00REAR STRIP
PLATO 600 SOD
2a'AA /V ttl AF

Wit cam
40a v.

right hole. Condenser C9 is reached through
the right-hand hole in the second can; and CIO,
through the right-hand hole in the third can.
F:ach of these condensers is numbered according
to the stage it balances. It is recommended
that headphones be used to obtain a null point
when balancing the receiver. Tune for a strong
signal on a wavelength of 250 to 300 meters.

LuOP
L I

---1K73
!SIN

n-rn-
OANT

CHASSIS

L2

OIA 0IA

V2

RFC2

G2

BATTERY CAST -e
Et RECEIVER
CONNECTIONS

Detail of the connec-
tion strip (on the
audio assembly) pro-
vided for the battery -
cable connections in
the "Model 475-A."
The color -code of the
cable appears in this

illustration.

when balancing this set, using the loop for
signal pick-up.

The input circuit compensator CIA is the
thumb screw marked "antenna adjuster" on
the terminal board in the first can. CondensersC2A, C3A and C4A are accessible through
holes in their respective shield cans.

Wavelength compensation in the various tuned

.-R2

- 7

C40

OIA

C3
C3A V4

RFC4

R4
C4 C44

S141  A` A- 6 E.- cR 9

stages is obtained by tuning to a strong local
station (using the loop) on a wavelength be-
tween 250 and 300 meters. After obtaining the
loudest signal at a single point, remove the
loop plugs and connect an aerial and ground
to the set. Without moving left-hand dial,
turn antenna adjuster screw to left or right to
point of maximum signal.

The following values are used in this set:
Cl, C2, C3, C4, .00035-mf.; C5, .001-mf.; C6,
C12, C13, C14, C15, C16, 0.5-mf.; C11, .00015 -
to .00025-mf.; C17, I.mf. Resistors RI, R2,R3, R4 are 1.000 ohms; R5, 250,000 ohms;
R6, 500,000 ohms; R7, 125,000 ohms; R8,
500,000 ohms; R9, 6 to 20 ohms. Type 'OIA
tubes are used as VI, V2, V3, V4, V5 (or a
type 'OOA may be used here) and V6; and a'71A for V7. Unit L2 is an untuned R.F.
transformer.

When servicing the "475-A" check for open
resistors R1, R2, R3 or R4; also for an open
output condenser C17. If it is difficult to stop
circuit oscillation, determine whether a low -
resistance ground is being used; and whether
any of the by-pass condensers are open.

In both the "265-A" and the "475-A" re-
ceivers the filament rheostat and off-on switch
are combined in one unit. Both of these sets
are two -dial control.

In the ''high gain" Fada "475-A," the R.F.
chokes RFC1, RFC2, RFC3, RFC4, RFC5 are
inserted in the positive "A" leads of the first
five tubes to prevent circuit oscillation due to
this common lead.

The battery cable for the "475-A" connects
to terminal strips on the unit comprising T1,
T2 and AFC. These strips are shown in an
accompanying illustration.

Note the connections and values of R5, R6,
R7. An open R1, R2, R3, or R4 resistor may
indicate a short in C7, C8, C9, C10.

DET

134,
45VD 4 Yav 90.

Schematic circuit of Fada "7" Loop Set, ' Model 475-A." This powerful receiver is battery opera ed.

T2

CI 7

REPRODuCtR-

nowER ORoER

al

lsl



152 OFFICIAL RADIO SERVICE MANUAL

3

/630 X
11

F.A.D. ANDREA,INC.

630X

..4,1206i7 2066Y

Yek

YeZ

Bk

.15,F
/24 / MS

Reda

Red.'

2Dz37

163.5X
0000*J_ Gn

1.14- 4
1

kr*

J
I Red

k./8*
Y / /82

-2.
ti

YeZ

ride'.

1,tif /240M5

1631X

eisck'22

200

5,,

IIStY rt
5175,1=1

818,

contikeor
-,dueblesta

Ye1.22A

16.31X

S

/48 s

Rubber
Peal

? rs-7111
I .

*CliaiS"
0301714/6SOXI

QUAL. I

/636X I

thrg Drum

1630X 11
/630X

42o66 -r

Keel

!{(f
8M3

glzI'T
-e:

=ekk ,cz,o.. co
crjvcoco

+4-

Velerneter

Rear Panel ->I

*MX
Volineter Sektch gar

163/X

r -

/63/X

Red

66r

aspf.).
/24 / reS

CABLE

460'A Receiver and R-60 Unit

7

Ye/ - Confrol Swiich
1637-X

SAteriShiehrled.

Reda Ye flaw,

MS

I-

Yo102.A.,1

d7

R -80-A Unit, 480-A and
SF 50/80-A Receivers

Rub.
 8Power.7 zz

q Audio
+ ,9 Radio

A.M.

tc)

Gme AS
Greett27 11;16-m

-B

mien
reheat



OFFICIAL RADIO SERVICE MANUAL 153

gi

11

,334,Y5
41.1.814

11.12Ns
1311 NS
ORCHWIIL)
2107y

/.fg:1
20207
2047

F. A.D. ANDREA,INc.

ti

TABLE an CABLE. COIIhreTIONS
' . COLOR

PHD P/C *LACK j WIRT TWISTS,
PAIR AL SLACK

3 ArP

7

C cse_rjsI
C nYR Wooly ...NM'S Grp MAW,
41WERSII

Ail MT.
# 'Hi

Dawes CAW. W{ -A5Ep MON Woe 4140I mbreat

GREEN

RACK Hns Ww &WSW TIMER
HARD..
RSO

.f

ODIER MIS se LEADS..
ONATCTED TO 'VENTS

DESIGNATION osAfRAAr
ACCoRENICt

TAW' AA tAI.4 IMAMIGMWS

r  -
170

SP?'

0 0 0 0 0

"Special' AC Receiver 265-UA or CA and RP-65-UA or CA
262-UA or CA and RP-62-UA or CA

L21

IQ

16.73
R

.#0

2/32 941
I 14Ors

REM PAWL -.4

YELIIIOW

Du

Mtn

ED YELLER

11/1/1. .10111

/2/Y

AW"'"ER
SPEWS CONDUCTOR GREEN

GATE SHIELDED
YELLOW ED

212/7

RED

480-B and SF 50/80-B Receivers

21267
DOOMS CONEWCTER

SHIELDED 5005(5
WHITE ROWER

0

0

I-8 MA/
(DARK RED)...."" _

*A/ (MACH HAM * C
(YELLOW) RED TRACE) /WEE

6V-ACKYELLOWw7i:EP)

SAMMY CABLE

1

it

BUCK

-/f11,19Ms

231E13
1.0f ex.

2094Y

+DER

rgse

SPEAKER

*BP/I
(RED)

-CPR
(Mew writ

Malt
-C44

tore
w7RIESR

*B30
D gong

m391

-0843
kARCOAO



154 OFFICIAL RADIO SERVICE MANUAL

A

#t P.s4e

"" 11-1
tB 45 

1375 -MS
WM)

441 -Ns

*,

/4633

38-N5

1458-1

C AV4We-

t 4 59-N

-CP,/fiz

-A

0./71/.-X

1454-/4-1.t1-1O----

j00

UPER

F.A.D.ANDREAA

INc.
0,44,R r - - -

cowed I /05V

LI 2

(TYPefg'60C7r)
2/58-)

;11.57-y 'WAN, '

2/68-Y 6.
'TYPE 4'1Tl 2S cyc."

The FADA "A -B -C" Power
unit shown at the right uses
three Elkon. 1500-mf. "dry"
condensers in the "A" filter
system. If a very bad hum is
heard in installations using
this power unit, check the
"dry" condensers, Cl, C2, C3.
The trouble is most conven-
iently checked by disconnec-
ting one condenser after the
other, until the hum sudden-
ly drops. As the hum is less
with all of the condensers
out of the circuit than with

a single defective condenser

in circuit, the location of
the defective unit is simple.

Type "j" unit for 25 cycle current is similar.

except that a 1706X power transformer is
used instead of the 1696X transformer as in-

dicated on the type "C" unit for 60 cycles.

,43 PwR (9j.

to oET('8t.

/4/7M5

1414-11

CAW. exio.

CPw,e(.

I

frilf. TRANS
re 5 CYrif5)TYPE-P'

1457- 4;

1..-/ 707-X
IPW/?. TA",4N S. 2/41-Y

"ABC" Six Volt Tube
Supply Unit - Types 66-Q

and 62-R

"ABC" six -volt tube -supply unit of Fade types "86-V" and "82-11'," illustrating an application of the
1500-mf. dry "A" condensers.

/34/1315

AIMFIL cal)0.

PWR Fact,

Type "C" Electric Unit, used with"Special" and "7" AC

bit 94F

141611.5 974"

4,6405.1s Ve"

poweir 77CANS FIRM R
Iry /6 96-X

_J



OFFICIAL RADIO SERVICE MANUAL 155

FEDERAL RADIO CORP.
i FEDERAL ORTHO-SONIC RECEIVER
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Radio Service Data Sheets
-14444.44444+4442444+++++++++++++++++++++++++++++++++++++++++++++++++++44444++++++++++++++

6-1\D
1! In the Model K receiver the volume control is a

',1! 700,000 -ohm variable resistor R6, in shunt to the
Li secondary of T6. The plate -supply resistors are

= mounted in the set chassis, instead of the power
unit.

The first consideration is the line -voltage. Having
noted its value, plug the 3 -amp. fuse F into the
pair of clips marked with the nearest corresponding
voltage. Continuity tests are made with cable dis-
connected from the power unit and all tubes removed
from receiver. The terminal blocks of the receiver
chassis and power pack are illustrated. When test-
ing connections on latter, remove all cable leads
from the chassis and also the fuse, and plug into
the A.C. line. Connect a 0-150 V., A.C. meter be-
tween 1 and 7, or between 1 and 16 (note in some
units 7, 8 and 9 are the incoming common terminals,
in others 16,, 17 and 18 are common). The meter
should read the A.C. line voltage, or the cord is
defective. Next, replace the fuse in the proper clips
and, if the meter reads the same between 1 and both
sides of the fuse, fuse is good. Short posts 1 and
2 with a piece of wire, and put the type '80 tube
in the socket. Immediately take the readings between
the following posts on a 0-250 v. high -resistance
D.C. voltmeter: 14 to 6. 14 to 15. Both readings
should be off scale. (Note 14 is the negative post.)
Using a 0.5 A.C. meter, check the filament voltages.
3 to 12, approx. 3.3 volts A.C. ; 4 to 13 off scale.
Shut off power by pulling the plug as soon as the
readings are taken ; because this test subjects the con-
densers to very high voltages. If the power unit
fails to deliver the rated voltages the entire unit
should be exchanged.

When checking the receiver chassis, make sure

cable is properly connected; then turn receiver

switch "on." Contact to socket terminals is easily

obtained as the heads of the spring -holding eyelets
are above -panel.

voltage of screen -grid to

frame should not rise above 70 volts. A defective
screen -grid tube can be easily identified by the fact
that its low emission causes the screen-grid potential
to frame to rise above 70 volts.

The troubles that are found from the sequence

test must be located with the aid of the schematic
circuit. Remove the cable from the power unit, and

follow through any faulty circuits with the aid of

a high -resistance voltmeter (50 -volt connection) and
a 221/2 -volt battery in series. Shorts in the plate
circuits will shqw up as readings on the voltmeter
when one lead is touched to frame and one to the
plate: If opens are indicated by previous voltage
readings, the circuit must be traced and each piece

checked until fault is located. If VC rotors and

stators rub, set will operate on low wavelengths
when plates come out of mesh. High hum level
usually due to defective '27, V3 or V4. Hum con-

trol is located in power unit and between fuse slips.
Keep the two cables to "On-Off" switch far from
V3.

In the K41 type, high hum in isolated cases may be

due to loose step-down transformer laminations in

dynamic reproducer assembly; tap laminations lightly
with hammer to reset them and reduce hum level.

In rare instances, high hum may be occasioned by
high -frequency radiations originating in the dry recti-

fier in the reproducer power assembly. To check

this, disconnect the reproducer leads and attach a

n 14C3

FEDERAL MODEL K
separate reproducer. If hum is heard through the
latter disconnect A.C. leads to the dynamic repro-
ducer at the power unit. If hum disappears it may
be assumed that the rectifier is defective and should
be replaced. Looking at chassis from front, VC3 is
at left. Use middle VC as pilot when reganging,

(CHASSIS)

TO TOGGLE
SWITCH

5 V.
2.5V. REO.WHITE PWR
RED. &BLK.FLEX. BLUE

BLACK BLACK WHITE GREEN WHITE
2.5V. 8,13L.H.FLEX. B- "El'AMP

5V.

5V., RED
WHITE.

2.5V. BLACK.
 RED FLEX.

'B'
PWR. HUM

,BLUE CONTROL

1 2

,.. 0
3 4 5 6 El -/ 1 118 911

..I. 4., A! r0 .

..'- .> '
...,,,

' .C 15 Cii 1,1.5. 1',.i.5111. <4.-k ... '....... '
iovii t 12 13,t 14\ 15\ ®I6 tilli 180

(POWER 2.5 V. WHITE 'GREEN WHITE

PACK) BLK. FLEX B-
5 V

"'PAW.

though rarely necessary. Turn volume control "Fn I
On" and loosen two locking screws on left-hand VC,

reaching through the slot left in the VC shield.
Turn eccentric back and forth until weak signal is

loudest and tighten. VC1 has panel vernier and
need not be touched.

If changing rubes, and all other efforts, does not

stop circuit oscillation, rune in station near 210

meters and, with a non-metallic screwdriver adjust

NCI, NC2 and NC3. NC2 (upper left-hand) ad-

justment not critical. Re -check on 360 meters and

seal. Under load, rectifier transformer secondary

V3 V4 V2 V5 V1 VS

. K G

F/;;;'` K/ere\-" ie e Flo° es,,K / 0 es,

(
61G

s.to

rke? ; 0; \O 0)
e Fs,
15' F CO

'27 '27 '24 '71A '27 1/1A

dynamic reproducer) should read close to 11 volts;
ectifier output should be 5.5 to 6 volts.

Continuity Test

Terminals Correct
24 -frame full
V3F-22 or 19 full
V3P-25 17.5

V3G-fr. 0.5
V3K-fr. full

Cause if Wrong
Open in cable
Do.
Do., T1 pri. or R8
Open or shorted R7
Open Gnd. lead

R10

V5

VS

a

e

T3

V4F-22 or 19 full
V4P-23 full
V4G-fr. 20
V4K-fr. full

V2F-22 or 19 full
V2P-25 20
V2CG-fr. full
V2SG-25 13
V2K-f r. full

V5F-23 or 20 full
V5P-21 full
V5G-fr. 21

V1F-22 Oi 19 full
V1P-25 20
V1G-fr. full
V1K-fr. full

V6F-23 or 20 full
V6P-21 full
V6G-frame 21

Any rotor-fr. full
VCI stator-fr. full
VC2 stator-fr. full
VC3 stator-fr. full
Ant. post-fr. no r'd'g.
L.S.-L.S. full
V8F-23 or 20 full

Any Plate no r'd'g.
prong-fr.

V1F orV2F-fr.
V3F-fr.
V4F-fr.
V5 F or V6F-f r. 

Open in cable
Do., or T2 pri.
Open in T1 sec.
Open R9

Open in cable
Do., R5, or T6 pri.
Open in sec. of T5
Open R4
Open R3

Open in cable
Do., or T3 pri.
Open T2 sec.

Open in cable
Do., R2, or T5 pri
Open T4
Open RI

Open in cable
Do. or T3 pri.
Open T2 sec.

Open fr. lead
Open T4 or T4 leads
Open T5 sec. or leads
Open T6 sec. or leads
Shorted C13
Open T3 sec. or leads
Open in cable

Sh't'd bypass or pl. lead

Do. Sh' t' d bypass or 61. lead
Do. Shorted heater lead
Do. Shorted fil. lead
full Open R10 or RII

(Tubes and dial lamp our of sockets.)

Transformer Tests
full

TI S1 -S2
T1 P1 -P2

full
T2 P1 -P2 full
T2 S1 -S2 full
T3 PI -P2 full

T3 S1 -S2 full
Operating Voltages of Set

(Turn volume control to off position.)

V3F-F, 2.5 A.C.; V3P-fr., 65.0 D.C.; V3G-K,

below 1 D.C. ; V4F-F, 2.5 A.C. ; V4P-fr., 135.0

D.C. ; V4G-K, 7.5 D.C. , V2F-F, 2.5 A.C. ; V2P-ft.,

110.0 D.C. ; V2CG-K, 1.5 D.C. ; V2SG-fr., 60.0

D.C. ; VIF and V6P-F, 5.0 A.C. ; V5P and V6P-fr.,
205.0 D.C. ; V5 and V6G-F, 40.0 D.C. ; VIF-F,

2.5 A.C.; VIP-fr., 120.0 D.C.; V1G-K, 7.5 D.C.

Values of Parts

Receiver: C1 to C9, inclusive,
.0002; C11, .001; C13, .0001;
ohms ; R2, 6,000; R3, 300 ; R4,
R6, 700,000; R7, 2-meg. ; R8,

R12, 40 ohms.
Power unit: R, 1,300 ohms;

ohm; L2, 60 -henry, 1,570 -ohm

C18, 2 mf.; C19, 0.1-mf.

L.5.

L2

8+ PWR
0

206V.

B+AMP.

Open pri.
Open sec.
Open pri.
Open sec.
Open pri
Open sec.

0.25-rtif ; C10, C12,
Ri, R9. R10, 1,500
40,000; R5, 6,000;
13,000 ohms ; R11,

LI, 15 -henry, 285-

; C16, C17, 1-mf.

C19
110 V. TAP

FOR DYNAMIC ______ 1111

REPRODUCER --------

L1

135V , C18 I C16

-
= PUSH-PULL-,

0

.60AMP
OF5.0,V.

0

AMP
O

R12 7.5AMP 2.5V

iIss
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FEDERAL RADIO CORP.
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Schematic diagram of Model "G" Chassis and Model G -60-S Power Supply.
I. Note the one choke coil in Power Supply Circuit.
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Radio Service Data Sheets
+++++++++++++++++++444+44+444444444++++++44+++++++++++++++

G\L9
Eli
El The circuit used in this receiver is reflexed. Thus,
41 V2 functions as an amplifier of both radio- and
haudio -frequency currents. With SW1 in position on

i.f.ii I, the audio output of V2 is fed to the reproducer;
LI in position 2, V5 is introduced as a third stage of
I A.F. amplification.

Units R.F. Choke 1 R.F. Choke 2 and
i., R.F.T. 2 are iron -core instruments in radio -
(',frequency circuits.

11 A Continuity Test of the receiver should
4 check as indicated below. The reference

I:; numbers appear on the "Tube Layout."
.- Terminals
h Plus 90-2CorrectHigh resis.

ii

IIi
17.1

[Z

Plus 90-6 High resis.

Plus 221/2-11 High resis.

Plus 90-15 High resis.

Plus 90-19 High resis.

Minus "A"-1

Minus "A"--5

Plus "A" -C3
stator
Minus "A"-16

Minus "A"-20

Aerial -ground

Minus "A"-2

Minus "A" -tap
3 of RFAT3
Minus "A"-15
Plus "A" -tap
3 of RFAT4

Plus "A"-6

Minus "A"-11

Dead short

Dead short

Dead short

High resis.

High resis.

Dead short

Open

Dead short

Open

Dead short

Cause if Wrong
Open or shorted
R.F. Choke 1 or
open lead
Open or shorted
R.F. Choke 2 or
open lead
Open or shorted
pri. of AFT1 or
open lead
(Sw. 1 on 2.)

Open or shorted
AFT2 or open
lead
(Reproducer
plugged in and
SW 1 on 2.) Open or
shorted reproducer or
lead
Open RFTI sec. or
open lead
Open RFAT3 or open
lead
(SW2 closed.) Open
lead
Open or shorted RFT2
sec., AFT1 sec. or open
lead.
Open or shorted AFT2
sec. or open lead
Open RFTI pri. or
open lead
Shorted .001 mf. cou-
pling cond.
Open pri. part of
RFAT3 or open lead
(Swl open) Shorted

.001-mf. coupling cond.
Open pri. part of
RFAT4 or open lead

Open (Sw2 closed.) Shorted
.001-mf. coupling cond:

Open Shorted .001-mf. by-
pass cond.

DAY -FAN FIVE "5044"

pointer to approximately the correct point for that
station, and tightening the lock -nut. The condenser
adjustment may require centering the rotor plates in
relation to the stator plates. A lock -nut on the end
of the rotor shaft is available for this purpose; it is

+++++++++++++++++++++4444++

signed for selectivity conditions not as stringent as

those of the present day, and it is not as easy now :4

to obtain interference -free reception in congested dis-
tricts as formerly.) A suggestion for obtaining
additional selectivity is to connect a compact air -

dielectric variable condenser front 6 to II,
adjusting it to cause regeneration. It may be
mounted at a convenient point on the panel.
If regeneration on the longer waves is insuffi-

cient, it may be necessary to reduce to .001-
mf. the capacity of the by-pass condenser,
connected from the plate of V4 to "A -
Still stronger regeneration may be obtained by
connecting a radio -frequency choke coil be-

tween the plate and AFT1 primary lead of
V4. A safety measure recommended for these
receivers when operating from "B" batteries
is the insertion of a fixed condenser of .01-mf.
capacity in series with the variable regen-
eration condenser mentioned above. A cau-
tion regarding this installation is to keep leads
as short as possible, and to shield these new
leads. The voltage tests of this particular
model receiver were obtained with a Weston
Student Galvanometer Model 375. With a
41/2 -volt battery supply, a 7,000 -ohm series

resistor is used. (An approximation of this value is

secured by the use of the secondary of a "replace-
ment" A.F. transformer.) "Sw 1" is the "Speaker
Switch."

AATENAC4 GROUND .90 .72,1 -8 A -X

"Off logging" may be due to the pointers having
slipped, or to the rotor and stator plates of the tun-
ing condenser not being in correct register. The

0 former may be corrected by tuning to a particular

hstation, loosening the pointer lock -nut, setting the

E

ii

le

loosened, the rotor an dstator plates are centered, and
then tightened. if one or two of the plates remain
out of alignment, they may be centered by careful
bending of the plates. If difficulty is experienced in
getting distant stations while locals are on, it will
be well to check the length of battery leads. Those
which are too long will pick up sufficient energy from
the locals to cause these signals to "ride in" on top
of distant station programs. The solution is to keep
battery leads as short as possible.

A peculiarity of this particular receiver is that an
antenna length of less than sixty feet will not (con-
trary to usual practice) result in greater ease of tun-
ing through local stations; a length of more than
100 feet is also inadvisable. The explanation lies
in the "selector coil" of this receiver. With an
antenna shorter than sixty feet, sufficient energy is
not received from the distant station to allow the
selector to be turned to a point where the local sta-
tion is cut out, and at the same time the distant
station is brought in. In other words, a strong
signal from the distant station as well as from the
local allows the user to select either station by pro-
per use of teh selector. Selectivity in this receiver
depends to a major extent on the setting of the
RFTI primary coil P in relation to S; reduced
coupling increases the selectivity but at the same time
the sensitivity, within certain limits. However, the
service man may install a small variable condenser
of the mica -dielectric type, inside the cabinet, and
connect it in series with the antenna lead to the RFTI
primary. By adjustment of this unit and of the
inductive coupling, a point of optimum selectivity and
sensitivity may be obtained. (This receiver was de-

R.F. CHOKE 1 REFLEXED
.001 RFT2 / TUBE

13-1-90V. A-

The Reflex Circuit
An explanation of the paths which the varying

R.F. and A.F. currents follow may be an aid to
deterfining the faults which may be encountered in

receivers of this type.
The R.F. input is amplified by V1; R.F. Choke

1 forces the R.F. signal to pass through RFT2 to
V2 ; here another plate -circuit impedance (AFT2 pri.

or the reproducer) keeps back the R.F., which con-
tinues to V3, via RFAT3, and then to V4, being
again blocked by R.F. choke 2. The A.F. output
of V4 is "reflexed" through AFT1 back to V2 ;

and the A.F. output of V2 either actuates the
reproducer or is passed on through AFT to V5 (the
option being determined by SW1). Consequently.
V1 is the first R.F. tube; V2 is second R.F. .ind

first A.F. ; V3 is third R.F. ; V4 is the detector ; and

V5 is the second A.F.
Other reflex receivers made by Day -Fan are the

"OEM -11" 3 -tube "OEM -7" 4 -tube; "OEM -7" 4 -
tube "Super -Selective ;" and "OEM -12" 4 -tube. A

word picture distinguishing one from the other fol-
lows. The OEM -21 receiver has two stages of tuned
R.F. and two of A.F. amplification.

The "OEM -7" receiver has one T.R.F. stage fol-

lowed by another T.R.F. stage reflexed for first

A.F. The second A. F. is a separate tube. The
"Super -Selective" varies from this model only in

the looser coupling, through the R.F. transformer;
as does the "OEM -12" from the "OEM -

6
REPRODUCER --
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(above)
The circuit of the Del -
co automotive reCCITICY.
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novelties are obvious.
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Appearance of the Del -
co chassis, with cables
connected. The switch
and volume control are
seen in the foreground,

separately
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ii

to turn, to "90

40-"Det."
18-"Det.'
39-"C+"

L S

C

C1

LI

L2f

1-39
1-2
3-39
4-39
5-6
7-8
7-39
5-39
5-7
9-10
11-12
11-39
9-39
9-11

39-''180v."
1 13--180v."

39-'.90v..*

Radio Service Data Sheets

+4444+++++44+444+++++++++44444++++++++++++++++++++++++++44414++++++++44++444+4444444+++

Several models of Grebe instruments are available
under the name of "Synchrophase" ; the 7 -tube re-
ceiver is described and diagrammed this month. In
the coupling chain controlling the left-hand dial there
is play to permit condenser variation, to compen-
sate for differences in antenna capacities. This
should be about two or three degrees. Between
center and right-hand dials, only one-half degree
is allowed as compensation for variation in parts
and rube manufacture.

Condenser Cl has a capacity of .00022-mf. Units
a, b, c, d and e ( "Tonecolor" ) have a capacity
of 1750, 1450, 950, 600 and 175 mmf., respectively.

Resistors RI, 2, 3, 4, are 400 ohms; X is a
"dummy" cartridge having a copper wire in place
of a high resistance. Resistors R5, 6, 7, 8 and 9 are
5 to 7 megohms.

44+44+44+44+44 ++++++++++++++

CONTINUITY TEST

Beneath Aluminum Deck
Test Leads Correct

full
none
none
none

about 1/3
about 3/4

none
none
none

about 1/3
about 3/4

none
none
none

Fault, if Otherwise
LI open
CI shorted
CI4 shorted
C13 shorted
TI sec. open
T1 pri. open
T1 pri. grounded
Tl sec. grounded
Ti pri. short to sec.
T2 sec. open
T2 pri. open
T2 pri. grounded
T2 sec. grounded
TI pri. short to sec.

Test of Cable Leads
none Lead grounded
full Lead open

none Lead or R.F. pri.
grounded.

14, 15, 16, 17, full Open pri, in respective
R.F.T.

C8 R5

none
about V.

none
full

RI

0
0

Lead grounded
Lead or Ti pri.
Shorted C7

C9 R6

C13

R2

open

GREBE SYNCHROPHASE-7
39-"C41/2"

19-"C4Y2"
39-"C40"
20-40v.
20-39 (rotate
"Tonecolor" )

none
about Ve
about 1/3

none
about 1/3

"C41/2" grounded
Lead or T2 pri. open
Lead or T1 sec. open

"C40" grounded
T2 sec., or lead open

none "Tonecolor" grounded
full Lead open

C8, C9, CM,
C11, C12, to
30, 31, 32, 33,
34, respectively
30-35
31-36

Inside Receiver

none
Almost full
Almost full

Shorted C2, C3, C4,
C5, C6, respectively
RI open
R2 open

BOTTOM VIEW: Set turned on its back, bottom panel facing operator.
21, 22, 23, 24,
25, 26, 27, res-
pectively, to

42, 43, 44, 45,
46 to "A-"

39-"A+"
28-"A+"
(rotate rheo-
stat)
29-"A+"

1_5, C4
V2 4

L6

R3

1

/ /
C10 R7 --a-

VOLUME
C14 IMF

R11

OFF

full "A" circuit open

The heavy black bar at the left
of the unit marked V5 is the
dummy bus referred to in these
columns. Each block comprises a
coupling condenser, grid leak, and

grid suppressor.

full 12, L4, L6, L8 or
L10, respectively, open

none Lead grounded
full Rheostat or contact

bad

full As above

L7, C5

E L8
oE

R4

RIO

32-37 Almost full R3 open
33-38 Almost full R4 open

4444++++++++++++++++++44444+

In any receiver it may occur that an audio trans-
former primary open -circuits. The service man may
conveniently apply to T1 and T2 the same test used
in production. Referring to bottom view of chassis,
the north -seeking pole of a compass placed over
5-6-7-8 or 9-10-11.12 should point co the right
(with plate current flowing) . Both primaries and
secondaries may be tested through use of the cur-
rent in the average continuity -test kit; provided the
polarity of the prods is known. With "plus" test
lead to 7 or 11 and "minus" lead to 8 or 12,
the compass should swing to the right; and also to
the right when "+" lead of prod is connected to
6 or 10 and "-" to 5 or 9.

X

T V6 T2
00
0000 0

LS.

I

4

i4

lE

A -C+ 0 0
+DET. C-4 5V. +90 V. C-40 V. +480V.

kJ 1 Y Wm.._
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GR1GSBY-GRUNOW CO.

MODELS - GO- 70 1," 60.
2 MI6 -,
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A Bo 220 r
BA 90-r

1150. OPM5 * SO r
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1000 6WAff
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D
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NOTE: In some models of the "70," the center -tap of the detector filament connects

to the center -tap of the R.F. tube filaments, and the detector plate

potential is then only about 30 volts.
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GR'FEN

0 V8

0 2.59 = B- 0+308
DET

Om- 2.5V-.0 +308
POWER

0
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AMP.

0

Schematic

MODEL-90

The constants
V5, type '27
lamp; RI, 75,000

circuit

are
tubes;

ohms,

of the 3fajcstic "Model 90" receiver
of LI., and the usr

as follows: VI, V2, V3, V4,
"V6, V7, '45s; V8, 3 -volt pilot

variable (volume control);

chassis Several circuit
of four tuned, neutralized

9 p 3 '- 4 MFD
\ I

innovations arc to be noted; such as the varatrr tuningR. F. stages.
"..

R2, adjustable
inductive, center

resistor,
-tapped,

500 to 2500 ohms; 113, non-
1.6 ohms total; 124, 1803

221I ORMS 220 NUS RED 2000 0605... ', 308
MAJESTIC "9P6" CONDENSER PACK

ohms (blue);
nil.; C10, .001-n1f.;

R5, 35,000
Cll,

ohms (green); C6, .004-
.0001-mf.; C12, C13, C14,

39 \
yEibc,.

To4unitJ
rim TO MSJ

FOR MODEL 90 12 ECEI VE ft. '"'
C15, 0.5-mf.;
R.F. chokes.

Volume is

C16, 1.0-mf. Chl, Ch2 and Ch3 are

by the bias
- S' DO

UBE

+144 HEN testing the power pack in the
Majestic "9P6," fin. shorts in the con -

of Vi, V2,
controlled

V3.
varying grid +306 dellSel* bank, a reading will he obtained (ill

the between theThe voltage
follows: filaments
V6, V7, 2.45;

readings
of

plates

for this set should be as
VI, V2, V3, V4, V5, 2.35; of
of VI, V2, V3, V4, 1.30; of

g

BLACK

RED

..
4

earlier models) second and
the fifth taps. This is due to a choke coil,

V5, 270; of
V3,.8 volts;

V6, V7,
V4, 9 volts;

250; grid biases of V1, V2,
V5, 30; V6 and V7, 50.

ORANGE
1.sv
-455

which is mounted inside the condenser can,
;Ind connected between these two taps.The plate current

peres; V4, S
of

ma.; V.5,
VI, \'2, V3 is 5.5 milliam-
1 ma.; V6, V7, 32 ma. These -

RED In the later models, this choke has beenreadings are exact only when the receiver is 0replaced by a resistor. In case of an Opentuned to 550
maximum,
A.C.

kc., the
and the

volume control is set at
line potential is 115 volts

9LUE

BLUE_

250
'275

in this choke or resistor, there will he no
01;1{c voltage at the detector tap.

R2 is ,9
Swsecured

denser shaft.
to, and

It varies
rotated by, the gang con-
the grid bias of VI, V2

 : . :
1

BALLAST
PG

and V3 from 9 to 32 volts. This serves auto-
l'Egi..1.,41:r The schematic circuit of the earlier Majesticrustically to

out the tuning
maintain

range.
even amplification through-

(This equalizer should
00-1300. "9/"6" power park, showing the choke between

detector and power -amplifier tap.have a resistance
ohms at 1,000

of
kc., and

500 ohms at 550 kc., 1,500
2,500 ohms at 1,500 kc.)

MODEL 70-E1 CHASSIS IN 72 RECEIVER- .......

GRID RESISTOR
50- 100 '26 7 MEG -,, .002

'26 '76 kiwi'27 / MF '71-6
'26 '11-A

-n- .00025 li .

/"..

K-1
/

MT
-:: ::_ -

<=:.
C::4
::=.01.,

..n....

...- 011104.o41_.C.PA

......

,
c=>

g..-
... of. OUTPUT

.._ - <

----2 2 o V.'Ir
.....
.... .....

..... 000 -n

.00i WO ..-
_l_SA 0 -...... 5 MF

.5 OFa= 1400x 1AF.000175ME 1 4F.LA AI- -iir

550 ..,-,.

8- 8.50 8.96 1.760

20.,
0

1.50.

70.n.
0

2.5V
0

20
0

3.5L

RIOT .

5V
F1G.1

Schematic circuit of the Majestic 70-B chassis used in the model 72 receiver. In contrast with most neutrodyne arrangements it is noticed that the neu-tralizing potential is obtained from the grid circuit; the coil being part of the tuned secondary circuit. The service man must remember this important pointshould occasion arise for servicing one of these modern radio sets. Two adjustable 20 -ohm "hum balancers" are used in this sec.
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Changes on this chassis have been made on several differentoccasions and to distinguish how one chassis differs from another,an identification mark is placed on each one changed. Thisidentification mark is a dot of paint found on the end rivet ofthe tube socket strip.

Yellow Mark The chassis having the first changes may be
identified by the yellow indicating mark.
This involves four changes.

1. A "dual volume control" in place of the single type.
2. An interchange of position of the two audio transformers.
3. An addition of a "dual half microfarad condenser" (P. 813)

!. and two carbon resistors in the "B" circuit of the detector and

no GULBRANSENfirst audio tubes. ( LATE MODELS)
4. A change in the location of the grounding of No. 1 lug onthe condenser block.

Red Mark
(Serial Number
39,000.42,999)

All chassis having a red mark on the rivet
of the tube socket strip have all of the
changes mentioned above and in addition,
have a one -tenth microfarad condenser
(P. 814) connected from ground to oneside of the 110 volt line

Green Mark Ali Chassis with a green mark on the rivet
of the tube socket strip contain the above(Serial Number changes and in addition have a change in43,000 and up) the "combination phonograph switch"circuit. This changed circuit makes useof only the audio system of the set for phonograph reproduction.

...whereas the original circuit included the detector tube
itt
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Radio Service Data Sheet

These two models differ only in the power
supply to which they are adapted: their R.F.
chasses are identical. The "523" is designed
for standard 60 -cycle alternating current; the
"526" for operation on a lower frequency -25
cycles up -and is recommended for even 50 -

cycle supply. The receiver proper has three
stages of '24 -type screen -grid amplification, with
'27 -type detector and first audio; and employs
a '27 type tube in a special circuit as an auto-
matic volume control, described later. The
push-pull '45 -type power stage and power sup-
ply is a separate unit, different in the two
models. This unit is accompanied by a dynamic
reproducer, built into the console; its field -coil
resistance is 2000 ohms.

The complete circuits are shown in schematic
diagram below: the values of the parts shown
are as follows:

Resistors: R1, the manual volume control
(operated by lower right-hand knob) 50,000
ohms; R2, R4, R6, each 2 megohms; R3, R5,
R7, R15, 108, R19, each 1000 ohms; R8,
10,000 ohms; R9, 2,000 ohms; RIO, 100,000
ohms; R11, 50,000 ohms; R12, 500 ohms; R13,
130 ohms; R14, 200 ohms; R16, 1,500 ohms;
RI7, 3,000 ohms; R21, 30 ohms center -tapped;
R22, 750 ohms. Capacities are as follows: C2,
C4, C6, each .0005-mf.; C8, .001-mf.; C9,
C11, C12, C13, C15, C16, C17, C19, C20,
each 0.3-mf.; C10, C14, C18, C23, each 0.5-mf.;
C21, C22, C25, C27, (high -voltage), C28, each
2.0-mf.; C26 (high -voltage), 5.0-mf.; C24, .0005-
mf.; C29, C30, each .07-mf.; C31, .025-mf.
R20 has a value of 3,300 ohms, with a '45
tube; and the "Strap" illustrated replaces a
resistor used with '50 amplifiers.

The plate circuit of V3 is coupled through
C24 to the grid circuit of V6, the automatic
volume -control tube, which automatically gov-
erns the amplification of VI and V2 by chang-

tains a constant R.F. voltage output. R14,
adjusted by the knob at lower left, is the manual
control for correct regulation of this tube; at
its extreme setting, in a counter -clockwise di-
rection, the magnetic pick-up is connected to
the A.F. amplifier binding posts, while the de-
tector is disconnected by Swl.

V6 is located in the round shield can and
may require replacing. To check the opera-
tion of this tube, turn the automatic volume
control on full and remove the tube. The volume
should remain approximately the same. Now
replace the tube and (after it has again be -

WK

0
GND

RFTI

00

KELLOGG 523 AND 526
GREEN BLACK -RED

BLACK WHITE )

4(P 0 0 4
140 TO
150 V

TOP DOS CP RESISTOR
SHORT NG 1

STRAP
9

140 70 150 V

41771

OP 0
1 45 70 50V

10 TO 15V 6.416

8 7.11---3

2 (=Lib

10.s
WITH R14 AT MIN!.
8.0V.; AT 'MAX' 0.0V.

A bottom view of connections at the right
of the chassis: showing positions of ter-
minals at top and in the center. The fig-
ures at the right edge show the positions
of the terminals in the circuit; the voltages
at the left, the respective readings between
them and ground. "B-" or No. 5 ter-
minal, is below ground potential. The
sequence of tubes in the set is from left

to right, with V6 between 174 and VS.

come sufficiently heated) change the volume
control setting to low volume. If the tube
should now be removed, be
restored to approximately the same level as with
the volume control turned on full. If the
volume increases during the first test, the tube
is over -controlling and should be changed. (Such
a tube will operate exceptionally well as a de-
tector or first audio tube.) If the volume does
not increase during the second test, or if the
control does not reduce the volume to a whisper,
the volume -control tube is under -controlling and
should be replaced. Such a tube may be found
defective for operation in any other position.

R.F. choke Chl (located on a single mounting
on the lower side of the sub -panel) is catalog

STRANDED RED -WK. STRANDED RED -V01.

C2 R3 vi RET2 C4
R5 V2. RFT3 C6

EC,

sane

C9

CHASSIS.
R12
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135V Iwo.. a
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P2 St -ATE
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::pi 730
00.0.4
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0E0 t,L.Ervr
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3 DR -r"

rf
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Si
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EVE
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R22

V9

15

OIL Ca.

T

SLUG

ORM...0C

C
DAr

H 2

C26
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caw.
1V8
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C16

5+

C
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11

Crl +0

ORM.

...
R10

5 if
OR T3 , t,c31

09
RED kw

_ice
1/

WI

so Pi OF '  0
4 1V. A.F. TUBE

TO GND

STRANDED RED -WA

R1 V3

6 TD SET

8

2

RFT4

g
E Cl

14"1.4v-01

No. P55516. Ch2 has a D.C. resistance of
about 325 ohms. The primaries of Ti and
T2 have resistances of about 800 ohms each.

The voltages shown in the illustration are the
operating potentials obtained with a 115 -volt
supply. Accidental grounding of a high -poten-
tial lead, during test, may burn out resistors,
damage V9, or blow fuses.

The aligning condensers, mounted on the
front of each unit of the gang condenser, are
reached by removing the chassis and adjusting
through the four round holes in the front of
the upper shield. This operation is to be per-
formed while the set is tuned to a weak signal,
of a frequency below 1,300 kc. (230 meters);
or, since the volume of a station is continually
varying, an A.F.-modulated R.F. oscillator may
advantageously be used instead. Start the
alignment process with the circuit of VI. The
maximum capacity of C7 is not the same as for
CI, C3 or C5; hence the "apparent" selectivity
at high frequencies (low wavelengths, and due
to the increased number of dial -scale -divisions
per station -carrier position) will not be as great
as in the other stages.

To change the drum dial lamp, turn the drum
dial so that the opening is on top. The bulb
may then be reached with the fingers.

The sensitivity of this set is so great that
the antenna binding post will pick up sufficient
energy, in certain localities and under certain
conditions, to give loud -speaker reproduction
of the signal without antenna or ground being
connected to the set. If this energy is in the
form of interference from radiating electrical
equipment or a powerful broadcast station, it
may cause disturbance with RI and 104 ad-
justed for maximum volume.

Oscillation or squealing, if not due to a sta-
tion heterodyne, is almost certain to be due to
a defective by-pass condenser or faulty tube.

Resistors R11, RIO, R9, R8, R13, R15,
R16, and R17 are placed in this order and un-
derneath the sub -panel; the last four are of
the vitreous type. R12 and R18 use a double
mounting, inside the base. R19 is mounted
singly inside the base at the rear.

The rating of a replacement fuse is 3 amps.
The chassis is held by four large machine

screws through the bottom of the cabinet.
The output transformer T3 is held by four

screws and covered by a steel protector, held
by two wood screws.

This receiver works best with a good ground
connection.

C20

T
C2i

RB

RED

C8

T1 V5
OA

C22
- R9

RED

SW1

C25

0

PHONO
PICKUP

R20

(OPERATED Eve AUTOMATIC
VOLUME -CONTROL SNOB)

RemrGC

R15 R16 R17 STRAP

oR

SUSS mwm
6

Power Unit Type 245 is used with the 523 and 526 receivers.
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McMILLAN 8-A. C. POWER SET
Use this circuit diagram for all receivers equipped with a sealed power transformer block,

or condenser block not having any brown or slate colored leads.
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Radio Service Data Sheet

EVEREADY SERIES 30, SERIES 30-C AND SERIES 40 RECEIVERS

Changes in the audio chassis and reproducer

are the only things that distinguish the "Series
40" circuit from the "Series 30;" the former
uses type '45 tubes in push-pull, the latter type
'71A. To supply the power for the '45s, (S4

wound to deliver 2.5 volts and SI, 250 volts)
the No. 2708 unit must replace No. 2460 (F1);
a higher -voltage -rating condenser bank, No.

2707, replaces No. 2295 (C19) ; correct "C"
bias is obtained across a 900 -ohm resistor No.

2705, instead of No. 2339 (1(8); tube sockets

No. 2704 (designating '45 tubes) replace sock-

ets No. 2252 for V6 and V7; the output trans-
former No. 2463 (T3) used in "Series 30-C"
and "Series 40" receivers for Eveready dy-
namic reproducers has a ratio of 25 -to -1; while
this dynamic unit has a field resistance of 5,000

ohms. "Model 30" (table model) has a No.
2293 A.F. transformer unit, T3, with a ratio

of 1 -to -1. Jensen D-5 or Newcombe -Hawley

NH -7 reproducers may be used with the No.
2463 transformer in the "30-C"; the field cur-
rent available from the receiver is 4 watts at
approximately 110 volts D.C.

An unusual feature of the design of these

receivers is the use of a variometer, LI, which
is ganged to the variable condensers C2, C3, C4.

The tubes used in the "30," "30-C," and
"40," are as follows: V1, V2, V3, V4, V5,
type '27; V6, V7, type '71A or type '45, as

explained above; V8, type '80; V9 is a 2.5 -

volt pilot light.
Additional data on the remaining units is

given below: Condenser CI, in shunt with Ll,
is operated from the panel and serves as an
antenna trimming unit; C2, C3, C4 have a
common shaft and, if the rotor plates loosen,
it is necessary to remove the R.F. shield, drive
cable, and variometer, and then replace the
three -gang condenser with another No. 2192
assembly; C5, C6, C7, in shunt with C2, C3,
C4, are aligning units, each mounted on one
end of the respective tuning unit; C8 has a
capacity of .00025-mf.; C9, .0001-mf. C10,
C11, C12 are neutralizing condensers, mounted
on a hard rubber strip in the R.F. sub -panel
and reached through three holes in the rear of
the chassis; C13, C14 are 0.5-mf.: C15 is 2

mf.; C16, 1 mf., C17, C18, 1 mf., C19, 2 mf.,
and C20, 4 mf., constitute filter hank No. 2295,
and the capacities are tapped in this order;
C20 being nearest to the mounting base of the
bank; The can is the common, grounded side.
C21 has a capacity of .0002-mf.

Grid leak RI (red stripe) has a resistance
of 2 meg.; hum -balancing potentiometer R2 is
10 ohms; R3, 1,750 ohms; R4 (green stripe)
17,500 ohms; R5, 3,500 ohms; R6, volume -
control potentiometer, 600 ohms; R7, 175 ohms;
R8, 1,000 ohms; R9 is the usual center -tapped
resistor (which may he 15 or 20 ohms). R10,
of 2,500 ohms, takes the place of the reproducer's

05A LA1,7"

1-1

RE
CHASSIS.

I

C14

Under view of the receiver chassis of the

Evcready "30," "30C," and "40" receivers;
the variometer, monnted on the top of the
chassis, is on the same shaft with the tun,

int, condensers.

field coil in models in which the dynamic
speaker is not used.)

Voltage compensation in PT is obtained by
putting the "plug" into the hole marked with
the line -voltage figure which is nearest to the
measured value of the power supply.

To facilitate shop service, Service Part No.
2715, an extension cable with terminals to fit
over the connector strips on the R.F. and A.F.
chasses, is available for the purpose of making
external substitution of an R.F. or A.F. chas-
sis; which enables checking by the substitution
method, without removing either cabinet chassis.

Volume control R6 varies the positive poten-
tial of the cathodes of VI, V2, V3, in relation
to ground; inversely, this varies the negative
bias on the grids of these tubes, the grid re-
turns of which are grounded. Defects in this
part of the cirs.uit may occur as a short of
the movable arm of R6 to ground (chassis);
broken wire in winding of R6; short leads
to R6.

If, for any reason, the braided -copper drive
cable around the tuning drum becomes too
loose to grip the drum dial properly, a new
cable (unit No. 2257) or spring should be in-
stalled.

It is recommended that, to neutralize the
set, a dummy tube be used in conjunction with
an oscillator and an indicating meter; and
adjustment he made for zero indication, start-
ing with C12 (V3).

To align the circuits, the same oscillator
and meter are recommended; adjustment being
made of C5, C6, C7 (in this order). Align
for maximum meter reading of A.F. output.
To adjust the variometer, tune the receiver
and oscillator to resonance at about 40 on the
dial; loosen the two screws holding the vari-
ometer bracket to the gang condenser cradle,
and rock variometer for maximum signal;

tighten the two screws. Repeat this procedure
at 75 and 25 on the dial. If the tuning cir-
cuits do not tune as sharply as normal, or

signal strength is not at par, make certain
before aligning that the condenser plates are not

out of position.
For aligning and neutralizing, an insulated

wrench is required.
The R.F. inductances are matched in one

group. The voltage drop across the portion
in the secondaries is the neutralizing potential.

Hum often may be eliminated by changing

detector tubes, readjusting R2 for each tube.
The voltages normally found in these Ever-

eady receivers are as given below:
Tube "A" "B" "A" "B" "C""K"Ma.1 Ma.2
VI 2.5 109 2.45 100 6.0 6.0 2.5 6.0

V2 2.5 109 2.45 100 6.0 6.0 2.5 6.0

V3 2.5 109 2.45 100 6.0 6.0 - 2.5 6.0

V4 2.5 109 2.45 50 0.0 0.0 3.0 3.2

V5 2.5 109 2.45 100 4.5 4.5 3.0 4.3

V6 5.2 192 5.10 175 37.5 - 20.0 24.0
V7 5.2 192 5.10 175 38.0 - 20.0 24.0
V8 - 5.10 - - 44.0 -

These tests were made with a line voltage

of 119, "plug" in the 115 -volt tap, and the
volume control turned full on. The second

and third columns, "A" and "B," are readings
with the tube not yet placed in tester; Ma.1
indicates normal plate current and Ma2, plate
current upon grid test.

'rhe circuit shown in the diagram is an
"R.F.L." (Radio Frequency Laboratories) hook-
up; all Eveready receivers in the "30" series
are identical as respects the chassis,

The response characteristic of a circuit tuned
by a variometer is exactly the reverse of one
tuned by a condenser; that is, the circuit be-
comes more sensitive as it is tuned to the
higher wavelengths. The two methods aro com-
bined in the design of this receiver to obtain
even amplification throughout the tuning range.

Volume control R6 is a wire -wound unit.
Directly below the field terminal jacks on

the Table Model is a snap switch (SW3) which
is thrown one way for dynamic, and the other
for magnetic, speaker operation. The field coil
of the reproducer plugs into pin jacks located
on the rear face of the power plant; and the
voice coil into two pin jacks mounted between
the power tubes.

The insulated terminal board, for adjustment
to compensate line -voltage conditions, is mounted
on top of the power plant between the power
tubes and the rectifier; the removable plug is
to be inserted in one of the three holes in the
top of this board.

The "Model 30" chassis is designed feir easy
servicing by separate removal of either the set
chassis or the power chassis. When the two
units are reconnected, care should be taken to
see that the busses are tightly bolted.
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This receiver is of the neutralized, tuned -
radio -frequency type. For local reception, in

certain localities, good results will be obtained
when the light -line is used as the antenna. To

do this, connect a jumper from "Loc." to

"Ant"; coupling to the line is then obtained
through the series condenser C21 in the filter

block. The receiver is shipped with this con-
nection already made.

High selectivity in this receiver has been
achieved by the use of four tuned stages, ganged,
with compensating condensers for balancing the
tuning of each stage, in addition to the panel -

mounted compensating condenser, VC, which
carries a spring contact. This last control
resonates the antenna stage of R.F.; when this
condenser is rotated counter -clockwise the grid
of the first tube VI is disconnected from the
input circuit and grounded. This is the short-
range position, used for strong signals. For
weak signals the knob should he rotated clock-
wise, to reconnect the grid of VI to the input
circuit. Further adjustment to the right allows
finer tuning of the antenna circuit.

When using the light socket as an antenna
it is advisable to reverse the light -socket plug
to determine the best connection for maximum
signal strength and minimum hum.

The tubes used in this receiver are: four
'26s, V1, V2, V3, V5; one '27, V4; two '45s,
V6, V7; one '80, V8.

A good ground connection should always be
used with the "Model 87" receiver, which uses
the Hazeltine neutralizing system.

The tuning scale used on this set is num-
bered from 55 to 150. The numbers represent
the 96 authorized broadcast channels, and by
adding a cipher after each, give the kilocycles.
For example, 85 on the scale represents chan-
nel number 85 and a frequency of 850 kilo-
cycles.

Lack of sufficient voltage on the R.F. tubes
may be due to a grounded bum adjuster R6.

The "Loc." connection is convenient for test-
ing the general efficiency of the outside an-

tenna. 'If signals are not heard with the out-
side antenna connected, but good reception is

obtained when the "Loc." terminal is con-

nected to "Ant.", the outside antenna system
should be checked.

The efficiency of the ground connection may
b., checked by removing the ground connection
while weak signals are being received. There
should be a reduction of the volume if the
ground connection is good; no rednction denot-
ing a poor ground. (This reduction in volume
will not be noticed if the test is made on strong
signals.)

5

RI

RFT1

+10V. A.C.

V
C47

J.,
R2

R F:T4 C9 I

V4

PHILCO 87

e e id'Age VS

O v8

PANEL

Tube layout of the Philco "Model 87."

If the neutralizing condensers (C1, C2, C3)
should short-circuit the plate voltage of the
R.F. tubes will be increased, in addition to the
circuit's "going dead" so far as signal strength
is concerned. A grounded neutralizing con-
denser will result in very weak signals.

If the circuit tunes broadly, after care has
been taken to balance the tuning of each stage,
one of the R.P. transformers may be at fault.
These are readily replaceable and interchange-
able; the constants all being standardized.

Rt. SW, 41611001G ipkVC.

IA -ca ts-a RI -C4
tz,R7

1111000CEP RFT° ilFT111') RFT [1112FT 0
tasitcrou 8 00 R6

9.6

DYNAMIC

o 30,18c1
Under -chassis arrangement of the "87."
In the open or local position of Vc, the
neutralizing condenser Cl becomes a coupler
to V2, which is then the first R.F. tube.

A caution is issued by the manufacturer with
regard to the tuning -condenser gang. If it has
been positively determined that the trouble lies
in the alignment of the condenser plates, re-
move the entire condenser and return it for
adjustment. The screws holding the stator
plates of the tuning condenser in place, and
those holding the rotor bearings, should never
be loosened. The compensating condensers C5,
C7 and C10 may be adjusted with a wrench
to equalize the tuned circuits. Replacement
R.F. transformers of standard values are
separately obtainable.

If trouble has been localized to the dynamic
reproducer, a check with a voltmeter across

TUN NG CONDENSER GANG --TC3 1 R5

VI RFT2 I V2 RFT3 I V3

I R6

C21- C20

6
R3

,-PILOT LAMP

ogodoso.$)
C17

cia TC16

the field coil should show approximately 135
volts drop.

With a line -voltage of 125, the "Model 87"
draws 95 watts from the power line, and the
correct set voltages are as follows:

Three R.F., and the first A.F. stages, fila-

ments 1.5 (winding A); plate 90; grid bias 6.

R2, R3, R4 are low in resistance and do not
reduce plate voltage perceptibly.

Detector heater 2.5 (winding B); plate 30;

grid bias 0.
Second A.F. (and pilot lamp) filaments 2.5

(winding C); plate 245; grid bias 45.
Rectifier filament, 5 volts; across secondary

700.
The code used in wiring the receiver is:

Leads from Colors

A.C. Supply Green rubber covered
A.C. Supply Black rubber covered
A.C. Supply to C21 ...... Blue, white tracer
"Loc" post to C21...... Black
Winding A ('26 fila-

ments) White, black tracer
Winding A ('26 fila-

ments) Black, white tracer
Winding B ('27 heater) Yellow, green tracer
Winding B ('27 heater) Yellow, plain
Winding C ('45 fila-

ments) Green, yellow tracer
Winding C ('45 fila-

ments) Green, plain
Winding C center tap Green, black tracer
Rectifier winding center

tap Yellow, rubber covered
Ch 1 (high -voltage sidc) White
Ch 1 (low -voltage side)

Push -Pull plate lead
and Field Coil, high
side Black, yellow tracer

Ch 2 (high -voltage side)
and Field Coil, low
side Blue, plain

Ch 2 (low -voltage side)
and amplifier plate
leads Yellow, green tracer

R7 (low -voltage side)
and "B+" on A.F.
transformer (detector
plate) Yellow.
Values of parts are given as follows: RI,

10,000 ohms; R6, 6 ohms. C4, C6, C8 (units
include R2, R3, R4), each 0.1-mf.; Cli, 001-
mf.; C19, C20, 0.5-mf. The following are in-
cluded in the filter block; C12, 0.1-mf.; C13,
C15, I-mf.; C14, C16, C18, 2-mf.; C17, C21,
0.15-mf. R7, 70,000 ohms; R8, 4,582 ohms
tapped at 157, 640 and 3.785 ohms.
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PHILADELPHIA STORAGE BATE, CO.
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PILOT RADIO & TUBE CORP.
-0 LONG ANTENNA

SHORT ANTENNA

L1

R3

R2

C7

V3
T1 72

SPEAKER
0

VS /R9 I F,

RED.,(5V A.0 SS- IrAMsPi

'
416;

-154
s

p
el P1
182

SVA.0
Imp R7 I TWISTED LEADS

L. --. _ PT'

110 A.C.

The amnia diagram of the Pilot "P. E. 6" broadcast receiver, at the left; the dotted square at the right encloses the ".IC -111" power pack, designed
far. push-pull '71.4 operation. Circuit values and constants are given in the text and list of parts.
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The complete schematic diagram of the Super-Wasp. The various ground symbols
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PILOT RADIO & TUBE CORP.

1.. 1
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Radio Service Data Sheet

RADIOLAS "SUPER VIII" (AR -810), "SEMI -PORTABLE" (AR -812), 24 AND 26
These four Radiola superheterodynes use the

same 6 -tube catacomb, the first of this type put
on the market by the Radio Corporation of
America; differences lie in the mechanical ar-
rangement of the units outside the catacomb,
and in the electrical and artistic design.

The "812," to which most of this material
specially applies, is an entirely self-contained
semi -portable table cabinet set with a battery
compartment at each end. The A.F. output is
obtained at a jack; a plug-o_perated switch
changes the circuit from one A.F. to two. An-
other switch controls the "A" circuit. There
is a master rheostat ("Battery Setting"), R3
in the diagram on this page, and also a vernier
rheostat ("Volume Control") R2; the latter
controls I.F. amplifier V.I. A fixed loop an-
tenna is bleated in the rear of the cabinet.
Phones or speaker may be used.

The "AR -810' or "Super VIII" has a high-
boy cabinet, with a large rotable loop, and a
loud speaker. The filament circuit is con-
trolled by a door -operated switch instead of
SW1, which is replaced on the -panel by a knob
that controls the loop.

Radiola 24 is a black -leather -covered portable
with a builVin loud speaker and a rotable loop
that fits into the cabinet when not in use oh top.

Radiola 26, the well-known portable so often
used for locating interference, is extremely com-
pact, includes a loud speaker and batteries, and
has a rotable loop that comprises part of one
door. A "home battery box" is used for eco-
nomical operation at a fixed post. Tip jacks are
provided for headphones.

Six UV -'99 -type (or UX-'99s with adapteri)
tubes are required; to use the UX-'20-type
tube at V6 an adapter is required (such as the
Na-ald "Type 420 Connectorald") which will
permit the '20 to assume the horizontal position
necessary in order to close the pate!, as well as
an additional 45 -volt "B" battery and a 22% -
volt "C" battery.

To prevent repetition of details, reference
should be made to Data Sheet No. 16, "Radiola
25 Superheterodyne," April, 1930, issue of
RADIO -CRAFT. The same sequence of signals is
followed through the catacomb.

Looking at the rear or catwhisker side of the
catacomb, and at the terminal strip, VI is at
the left and V6 at the right.

"Station Selector No. 1 ' is Cl, and "Station
Selector No. 2" is C2. The rotor side is indi-
cated below by R.

In certain receivers of the Super -VIII model
two loud speakers are used; in others, one. The
connections, in the "810," are shown in dotted
lines. C13 may have a capacity of about
.006-mf.

Arrangement of the tube -socket contact springs
is shown at the lower left of the schematic, and
the correct connections for the oscillator coils
directly above. The numbers on the mounting
plate correspond with the circuit connections;
if one coil is reversed, the set will be made
inoperative.

4

LINK

UE1

C12

BLACK WITH}
BLUE &GREEN

UNDER- Am.
SUE VEWOF
OSCIL.COILS

-0-r"+01

SOCKET DETAIL.

The loop connects to a terminal board on the
back of the cabinet. The normal position for
"link" is shown in dotted lines; in the second
position shown, an external loop may be led to
posts 4 and 2, for increased pick-up or more
directional reception. A short antenna may be
used on post No. 2 or a longer one on No. 1,
with either loop in use. A standard "B.F.
transformer" designed for .0005-mf. condensers
may be used instead of the loop; aerial and
ground being connected to the primary, and the
secondary leads to posts 4 and 2, with "link"
open. This is usually unsatisfactory near strong
stations. If the location is particularly shielded,
good operation can sometimes be obtained by
connectingpostklo. 1 to n. __Any external
connection o is will change
slightly the readings of Selector No. 1. A con-
venient method of obtaining just the right
degree of signal input to the set is to make a
coil of magnet wire, any size, about 30 to 50
turns bunched, with a diameter of about six
inches, and connect it between aerial and
ground; this loop is brought as close to the
back of the cabinet as necessary for good
coupling.

Absence of signal may be due to open loop
or broken pigtail on Cl. An open loop ma
be caused by wires twisting loose from the col-
lector rings. Dirty or loose rings may cause
noisy operation. (In later sets of the Super VIII
flexible leads supersede the collector ring con-
struction.) A rattling sound in the reproducer
may be due to the catacomb springs touching the
loop shaft.

Wrong jack -switch circuit change may be
due to dirty or bent switch springs, or loose
knob.

When working properly, distant stations can
be heard in either of two positions of C2; local
stations may come in at three or four places.
A wave trap or relocation of the set may be
necessary.

A cause of trouble may be one of the strands
of one of the catwhiskers touching either an
adjacent terminal lug or grounding to the can.

Occasionally an "oscillating catacomb" will
be found, and the only remedy is to change the
catacomb; for no manner of adjusting will stop
the oscillations, which cause whistles to be heard
on all station settings.

If it is necessary to turn R3 up high, even
with new batteries, check the tubes and the "C"
battery's polarity. (The "C" is at the rear-
inside the loop.)

Any tube in sockets VI. V2 or V3 remaining
lighted after switch SW1 has been turned to
"off" is an indication that the filament is
touching the grid. Tube requirements for V2
seem to be more critical than the others, and
tubes subnormal in any way will show up
markedly in this position. Rearrange tubes
with this in mind. Failure of tubes in the Super
VIII to light may be due to failure of switch
operated by desk -fall to make contact; bend
the spring contacts.

C6

`L2
DEAD

4-END

Rir C2

) La.PQ Oleg

0000 6"
L

VEL-

22* 22'4

DEAD
END

BLACK& 6REEN

BLACK& YELLOW

MAROON.
BRED

CB

Weak or noisy reception, with CI tuning
considerably below C2, may be due to one or
more shorted loop turns; inspect loop carefully.
Noisy reception may be due to dirty socket
springs; clean only with sandpaper and pull up
springs. To do this without removing batteries
or all tubes necessitates an insulated tool to
prevent short circuits. The loop of the Semi -
Portable is easily removed for inspection after
catacomb, battery cable, by-pass condenser, "C,"
catch, and handle are out.

Using phones or a meter with a 4% -volt
"C" battery, the following table may be used
for making continuity tests on the catacomb of
Radiola 24, AR -810 and AR -812, without re-
moving it, when the battery cable is dis-
connected; and tubes ire removed:

From To
1 V1 grid
4 V2 plate
5 V2 grid
6 VI plate
6 VI grid
6 \'3 grid
6 V5 grid
6 V6 grid
7 V3 F-
8 VI, V2, V4, V5,

10 V4 plate
10 Catacomb can
10 All Ft
10 V4 grid
11 V4 plate
12 Terminal 3
12 VI plate
12 V3 plate
12 Terminal 14
13 V5 plate
15 V6 plate

Test
Open
Closed
Closed
Open
Closed
Closed

'Closed
*Closed
Closed

V6 F- Closed
Open
Closed
Closed
Open
Closed
Closed
Closed
Closed
Closed
Closed
Closed

 With headphones, a weak click should ba
heard.

The figures in the left column refer to the
connection lugs on the terminal strip, to which
the whiskers of the catacomb are connected;
counting from left to right, and looking at the
catacomb from the rear.

Catwhisker No. 2 does not appear on the cata-
comb; and terminal lug No. 2 is not used.
Terminal connection No. 9 does not connect to
the catacomb, nor No, 16; their connections to
parts outside are shown7--

To replace C12, a fixed .0001-mf. unit will
usually serve. The value of C10 is .006-mf.
C11 (rear of cabinet) may be replaced with a
1.0. or 2-mf, unit.

The catacomb of Radiola 26 is mounted dif-
ferently, and the connections thereto are re-
versed. As a stage -change switch is not used,
the built-in loud speaker is at all times con-
nected to the second audio stage, and the phone-
tic pin jacks to the first stage.

R

YELLOW
GREENS

MAROON

T2

CM

YELLOW A5 -RED

SW

Above "Socket Detail" at lower lower left, the oscillator coils, their terminal strip, and C2; upper left, loop connections; lower right, "Super
VIII" speaker connections. All "F-}" leads (9-10) ground to can, Lead to center spring of 11 jumps over lower (sleeve), or "B -F" contact.
C6, within "cat.," comes adjusted for average '99s. Numbers in squares refer to catwhiskers; in circles to. terminal kis. Loop has 14

turns of No. 18 wire, spaced 3/16 -in., on a frame 9" x 18 4". Batteries are in poiaoss for the "812.n
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Radio Service Data Sheet

RADIOLA 25 SUPERHETERODYNE
This circuit is one of the variations of the

"Second-liarmonic" Radiola Superheterodyne
in which the first tube is reflexed for the first
stage of intermediate -frequency amplification.
The "sequence" of signals in this circuit is
as follows: VI may be considered as both
the first stage of R.F. amplification at the
broadcast wavelengths, and the first stage
of intermediate frequency amplification at 45
Pc.; V2 is the oscillator and first detector;
V3 is the second intermediate -frequency am-
plifier; V4 is the second detector; V5 is first
A.F.; and V6 is second A.F. The desired
signals are selected by the loop and Cl.
Siner LIA has a high impedance to the broad-
cast frequencies, the signal, having passed
thrfagh C5, is amplified by VI and the out-
put fed to the grid of oscillator V2 through
the aperiodic R.F, transformer L3 -L4. (The
grid circuit of V2 is tuned Ly I.10-C2.)4eATo
prevent circuit oscillation in VI, neutraliza-
tion has been effected through the use of
1.1B -C3 -C6. C6 is contained inside the cata-
comb and adjustment of this unit is made
at the factory.) The intermediate -frequency
component in the plate circuit of V2 is coup-
led by L2 to LIA and then amplified by Vl.
The amplified output of V1 at this frequ. acy
is coupled by L5 -L6 to the second 1.F. ampli-
fier V3; and then, after amplification, by
L7 -L8 to the second detector V4. The A.F.
output of this tube is amplified by V5 and
V6 in tit usual manner.

The jolts that comprise the "catacomb"
are contained within a metal can, represented
in the diagram as a dotted outline, and sealed
with resin.

L9-1.10 are mounted on a bakelite plate
under C2. 1.10 is the upper and 1.9 is the
lower coil (see detail at extreme left); while
3 and 4 are the outside leads, connected as
shown in the schematic circuit.

A continuity test of LIA is completed by
touching the brass stator -tube of C6; which
is accomplished by gently prodding through
the small hole, in the top plate, between the
sockets for V1 and V2 ("CT," in the diagram).

If one of the two connected phosphor -bronze
contact springs in the loop socket breaks,
the unused spring (see X in detail at extreme
left of diagram) may be used as a replace-
ment. These springs drop into the receptacle
and lock into position; they are removed by
pushing a small screwdriver into the holes

Ci

L

LOOP CT

Lp,LiC)

6660

71
L2

s C6

0
O0
O

a

11:2

LIB /
C3

o 5
o 2
o 3
o 4

TICKLER

1_10

./-0111)110401i4/

L9

in the side of the bakelite receptacle. If
the contact springs on the end of the loop
become flattened because of misuse, they may
be sprung out again by using a screwdriver
placed underneath (this must be done very
carefully, else the insulating shell will be
split by the excessive pressure).

If the loop is so jarred as to lose its up-
right position, it may be re -located by loosen-
ing the four machine screws that lock the
socket -collar in position, moving it around
until the loop is again vertical, and then
tightening the screws.

Since both sides of the loop are at a different
potential from the "A" battery, a "dead"
"C" battery may be an indication that one
side of the loop circuit has become grounded;
the loop may ground if it is carelessly in-
serted into the receptacle.

V7 is a protective lamp (No. UV -877). It
is a double -filament bulb of the "double -
contact" bayonet -base type; either or both
filaments light or burn out if a short-circuit
occurs. In some models of the "25- this
lamp and its 1.0-inf. by-pass condenser C13
have been eliminated. If a replacement holm
is not available, temporary operation may be
obtained by twisting together its three leads
1 (not numbered), 2 and 3.

Cptin removing from the cabinet the chassis
and looking at its rear, there will i.e seen
a bakelite connection strip containing 20 con-
necting lugs; the loop connects to No. 1 at
the extreme left, a bile No. 29 at the extrein..
right is not connected to anything. Seven-
teen black wires are seen to leave the cata-
comb and connect to the lugs shown in the
schematic circuit as numbers within circles.
By rucking the catacomb on its spring -cradle
it will be possible to discern figures, stamped
on a bakelite plate underneath the top of
the 'eat," numbering front 1, at left, to 17

(right) which appear in the diagram as num-
bers within squares. These stranded leads
may short, in a few instances, between two
connecting lugs; or between a lug and the
case of the "cat." which is grounded to
"A+"; or, they may break.

Also at the rear of the "cat." is a connec-
tion -panel called a "bus bar" which wires
the filaments either in parallel (as shown
in the circuit) or in series, when the con-
nection -panel is the special one included in
the "A.C. package" required for A.C. opera -

V2

R2

2
TIP

JACKS

R3

SW4

RI

tiott of this set. Unlighted tubes or noisy
up. ration may be due to loose screws holding
and connecting this 1).C. bus bar to the
specially -provided filament connections of the
tube sockets.

Looking at the limit of the set, the loop -
tuning condenser CI is at the left; the oscil-
lator -condenser (.2 at the right. Noisy or no
reception may be due to the rotor pigtail of
Cl or C2 touching the stator.

As will be noted from consideration of the
diagram, the output of the detector may be
connected to an external power amplifier
through tap 19; or this tap may be connected
to a phonograph pick-up to utilize the A.F.
amplifier alone.

Looking at the "cat." front the front, and
counting, from right to left, tubes 1 to 5 are
type '99 tubes marked Vi to V5 in the dia-
gram; V6 (the left and sixth tube), is a type

If a single tube is much below par, it
is necessary to overload the remaining tubes
to bring reception up to standard, and then
the tubes deteriorate rapidly; whereas normal
life may well be a year and over. The fila-
ment potential should never exceed 3.3 volts,
and to determine accurately when this voltag..
has been obtained, a good voltmeter should
be connected to the two tip jacks provided
on the front vertical panel, just above the
filament switch, and shown in the scheinat:c
diagram as tip jacks 1 and 2. R3 is the left
and master control ("Battery Setting") of
these filament potentials; while R2 (right, or
"Volume Control") still further reduces the
voltage applied to V3.

Batteries of the correct size for the com-
partments of this set are as follows: CI,
Burgess No. 51.56BP or Eveready No. 768; C2,
Burgess No. 2370 or Eveready No. 771; A3,
6 Burgess No. 6 or Eveready No. 7111 dry
cells; 114, 2 45 -volt Burgess No. 10308 or
Eveready No. 770; B5, 2 22,/,volt Burgess
No. 2156 (or 2158) or Eveready No. 779.

By plugging into the socket of V5 or V6
a dummy tube base, to the grid -prong of
which is soldered a lead wire, it is possible
to couple through Tl or T2 the output of
V4 or V5 to an external power amplifier of
any type, such as push-pull '45s.

The fixed condensers shown in the schematic
circuit are, except for C13. within the "cat."
non -replaceable, and have values which are
not available here.
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BLACK WITH
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YELLOW
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GREEN

RED AND
GREEN

BLACK

MAROON

RED ARO
GREEN

GRE

R.C.A.- VICTOR CO
ANTENNA
LOADING COIL 1V R. F. GANG

..e U)C122 CONDENSERS --L,.

., -;
..........R

C=A

.2 MPG

!RFD

..---=GROIJND LEADS.
(ALL OTHER GROUND CONNECTIONS
ARE CONNECTED TO FRAME)

1 MFD.

2511

14.0-

6 511.

R.F.
U X.122

R.F.FIL. AND CONTROL
GRID ERAS RESISTOR

-11,11110110:%--,

EXTERNAL -C" BATTERY

CENTER TAPPED
DETECTOR FILAMENT
RESISTOR 585.13.

REPRODUCER
UNIT

CONE

1.0
MFG.

147 A.F.
TRANSFORMER.

MOT LAMP,
RESLSTOR. 4111.14

RAMOLA 46 D.C.

A.F.
OX -112-A

MAROON
AND RED

1190.11

BLACK

LACK

BUS -1.

=4

BLACK

S1

S2

'R. BLACK
AND BROWN

I PUSH PULL INTERSTAGE
195 .11.I TRANSFORMER

10
16511 11

TAPPED FILAMENT ...Par
BY-PASS RESISTOR(R2)

FIE. BY-PASS FILTER

MFD. RESISTOR. 28 REACTORS(R2)0006,,/,
192511.4 2250 20011!

PLATTE SUPPLY

RESISTOR (R3) 112.0 MFD.

00016

RED

0000'

VNNNN
26811 TOT:\

2Y0 A. F IN
PUSH PULL
2 UX-171-KS

OUTPUT
TRANSFORMER.

CDA

P2

LINE VOLTAGE
RESISTOR (RI)

113.0 MOD.

\SERIES FILAMENT RADIOLA- 46 D.C.
RESISTORS

16 n

1150

10 01.' I15

LINE VOLTAGE
REGULATING

SWITCH

VOLUME CONTROL THREE -GANG TUNING CON110114
/

11.....................
COUPLING : IDT 'UM R F reTM) RI
UX-22G Y UN226 1.10-226i

C 01411.1111AT !NG
CO ..... IP.

a b.ooiT

RADIOLA
33

DETECTOR
UV -227

0012 MOD. ILI
US -22G

PLUG TO D.C. LINE
(107.5 TO 127.5 VOLTS)

4741g

DISCONNECT
SWITCH

(SOME MODELS
ONLY)

R.F. LINE

INDUCTOR (1.5.n)

0.5 MFD.
DOUBLE POLE

SINGLE THROW

OPERATING
0.5 MFD. SWITCH

4li09.)-1-19

R.F. LINE
INDUCTOR (1.5 n)

OUTPUT 0
.5 WO. 111.TER REACTORS. COWER

PI11..11.0 $ ILANSPORIPER

111E111 COIL

--)1

`SLUE -.14

CREENHER

RED --.4g9

YELLOYA-AtCf

CONTROL
so.000.n.

VOLUME

1ST
C110ILE

6

AINNNNIN
160011

4401E

ISO VOLT.
LEAD

OPERATING
SIDITC0

A C INPUT
PLUG

IN=
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must& STRIP

UX 226

R.C.A:VICTOR CO.
Ux 226

o

PILOT LAMP

UX 171

cAsti L063

'Mr

-B +45 +135 + mint ni. ur227

3 L I MI.

15 KT

rerar
MVO,

1J,Z2

o

5.5 Kr
=v

14 IS

VT 327

0Y n7

1 .6.1r16

226 00-226 00-226

11

31

11

(ft
R. Mtn

Z

!IL UX 171

3 6

I? etl

MN We

0t0.0

Schematic circuit dfacram of Racifola

Radiola 17

tf0

Y1171 .AIll At

ux-171.A

v

LOUD
OR

Ovine/ o

6,Nft

(Below )
Schematic Circuit

Diagram

of Radiola 60

and

Socket Power

Unit

tIME
VO.L71.41.

.DJUSIIIENT
SW LICK,

HOY

Off LI MO
SVI,t(11

CO E CD
6rOu NM
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TANTENNA

17

a

171

z

_9

0

0.0012 itT R.F.
MFD. , COUPLING
G-4 ux-112-A

0.1
MFD.

(b)

g

10.00016 MFD.
-e"

R.F. COMPENSATING
CONDENSER

R.C.A.-VICTOR CO.
THREE GANG TUNING

rt° R.F.
ux-I12-A

(d)

0.1
MFD.

i; 0.00016 MFD.
"C"

GRID
RESISTOR
(4.0 MEG.)

MAROON

3R.° R.F.

UX-I12-A

Q

ii 0.00016 MFD
"C"

ti

0.1
MFD

(f)

GRID LEAK
(4.0 MEG.)MAROON

DETECTOR PLATE 0.5 MFD.
SERIES RESISTOR

(14,300n) RED AND BLACK-, (g)

DETECTOR 0.00016 MFD.
UX-112-A "C"

IP
0.0012 INTER STAGE A.F.
MFD. TRANSFORMER
"G"

If

1tT A.F.
iUX-112-A

DETECTOR SHUNT
-"RESISTOR (30,00041.)

BLUE

0.5 MFD.

(h)

0.1 MFD
(e)

GROUND TO
CHASSIS FRAME

MAROON

PILOT LAMP

T0.1 MFD.

GROUND

BLACK -WITH -RED -TRACER

BLUE

RADIOLA-33 D.C.

FILAMENT BY-PASS
TAPPED RESISTOR\

118 .11.

GREEN

BLACK

BLUE

BROWN -

YELLOW

BLACK

INPUT TRANSFORMER

AAAAAP

1 1 1 1 1 11111
R.F. AND DETECTOR
PLATE SUPPLY SERIES
RESISTOR (450 .n.)N,

16641.

2N.9 A.F
2 UX-171-A
IN PUSH PULL

200.11

-C. BATTERY -12

-18T

GREEN AND YELLOW

2.0 MFD.

SERIES FILAMENT
RESISTORS

(TO REAR OF
CABINET)

RED -AND -BLACK

RED

I

4041
TOTAL

252 it
TOTAL

= 3.0 MFD.

PgcD

FILTER.
REACTORS

1611

16n.

OUTPUT TRANSFORMER

OUTPUT PIN JACKS
TO

LOUDSPEAKER.

LINE VOLTAGE LINE VOLTAGE
REGULATING REGULATING
/RESISTOR :SWITCH

4. 125 v.
R.F. LINE

120v. ,-INDUCTOR (1.5 st)

2 115 V

1j 110 V

0.0 0 0 0

= 0.5 MFD.

BLACK WITH
GROUND TO
S.P.U. FRAME

YELLOW TRACER

BROWN
1

RADIOLA- 33 D.C.
R. F. LINE

INDUCTOR (1.51.),

X00900

= 0.5 MFD.
PLUG TO
D.C. LINE

(107.5 To 127.5
VOLTS)

-OPERATING SWITCH
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DISTANT

LOCAL

.00023
MFD.

.1 MFD.N

__ANTENNA -.-
LOADING COIL

R.C.A:VICTOR CO.

UV -224
MRA

1F

GROUND LEAD
AND ALL OTHER GROUND

/CONNECTIONS ARE
CONNECTED TO FRAME

PILOT
LAMP

-L.

GANG CONDENSERSN

JAMB

UT -124
2V R.F.

RADIO VOLUME CONTROL_
2900 A

15008

JJ
00005 MFD.

-f 0100
.0745....,

3

1r
...TWISTED
AND SHIELDED

-25MFD.

_7SOAFD

EC=
100O

COUPLING
REACTOR

FIELD COIL-,

FLEXIBLE
LEADS

RADIOLA
47

GREEN

\ TO VOLUME
Ai'''CONTROL

RECORD tPICK-UP
MAGNETIC VOLUME INPUT
PICK-UP CONTROL TRANSFORMER..

RECORD RADIO

RADIOLA-47

RADIOLA -47
1100A 3600A Boon

.2S MEG.
(CARBON)

WI

2400..n...jr1111."111600

FILTER!
REACTORS.,

OUTPUT
CHOKE

.25
MED.

UX-245

2 WM I2MFD. 2 MFD.

POWER.
TRANSFORMER

UX 280 4=0

14601L

NOTE:
RECEIVER ASSEMBLY

CABLE
(WIRES 0,5.6,9

RADIO -RECORD
SWITCH CABLE

(WIRES 3,4,6,7 610)

CONE
COIL

PHONOGRAPH
MOTOR

RECORD
SWITCH

120 V.

105.125
VOLTS

50-60

OPERATING
SWITCH
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7c.

PILOT
LAMP

w0011-
TIOMMFD

720 MMFD

0.00011

'qr rmmitSTE
LEAD-

FRANCc in

R. C. A.- VICTOR CO.

0006
MFD

IMFDSM

AUDIO

1 5 AD

TUNING--

FRAME METER

PICA -UP VOLUME
CONTROL

PICR-UP 6
COIL

PICA -UP
COuFLIt6 nun,

VOLUME CONTROL

RADIOLA - 67

Ramo- Recoio
soon.
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70
0

SZ

40.

6011
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\+1 MOTOR
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011f AN1

C0023
mot,

AA't1tRA
-000111 COIL

224
F

GROUND 11.10
Arco ALL OTREA GROUND

,  coubleci iONS ARE
CCRNIC1to TO FRAME

NOT
LAMP

R.C. A.- VICTOR CO.

1 MID

I

0

C0

WORD tINCK uP
1ARGYieliC VOLUME INPUT
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Radio Service Data Sheet

SILVER RADIO MODELS 30 (CHASSIS), 60 LOWBOY, 95
HIGHBOY AND 75 CONCERT GRAND

This chassis utilizes '24 type screen -grid tubes
in the first four stages: an aperiodic antenna
coupler feeds VI, which is connected to V2
through the band selector L2 -L3 -L4. \73 is the
third R.F. stage, and V4 a power detector which
is followed, however, by a '27 -type first audio
stage V5. In the push-pull power stage, V6
and V7 are '45s.

The volume control in this receiver is the
10,000 -ohm potentiometer Pl; while the low
resistance instrument P2 is the hum balancer.
P1 is a metal -frame component ("PP No. 4477"
-Yaxley "Type 510,000") and must not, under
any circumstances, be replaced with one of the
earlier bakelite frame type. When inserting a
new unit, drop a fiber washer over the shaft
bushing; the lock:nut should be removed and
a fiber spacing washer used to insulate the
potentiometer shaft from the metal chassis.
After replacing the front panel, which is fast-
ened by the lock -nuts of the power switch SW1
and the "overtone switch" Sw2, a second fiber
spacing washer is dropped over the shaft of
P1, and its nut tightened. A test for a ground
to the chassis should be made before soldering
the connecting leads of P1.

While the low -note amplification of this re-
ceiver is high, and the normal operating hum
faintly discernable, if this becomes excessive
try other tubes in the detector and audio sockets.
The power tubes should be selected for matched
characteristics.

In the earlier models of this receiver, the
cathode resistor R8 was connected to the white
lead of the condenser bank C13, and thus by-
passed by 1 mf. capacity; while both red leads
of C12 ran to the cathode of V4. In these
receivers, produced before July 8. 1929, it will
be found desirable, for the reduction of hum,
to rearrange the connections as shown in the
diagram below.

The receivers with a serial number above
12,907 contain the "Type 30 filter"-compris-
ing L12 and C14; in the 25 -cycle models, C14
is connecte4 as indicated in dotted lines; in
60 -cycle receivers, as shown by full lines.

In receivers of a lower number, it may be
desirable to add this unit to reduce hum. With-
out it, plate potential readings taken from these
sets will be found about 10 volts higher than
the figures shown below; in later models, the re-
sistance of the choke coil I-12 ("No. 339U")
causes this drop.

The following figures represent the average
readings obtained on a Jewell "Model 199" set
analyzer, with the line -voltage at 114 and the
volume control set at maximum:

Tube Screen "A"
VI 60 2.25
V2 58 2.25
\'3 58 2.25
V4 40 2.25
V5 - 2.30
V6 -- 2.30
V7 - 2.30

Plate
"C" K Ma.

142 1.0 1.0 2.6
140 1.4 1.4 2.3
140 1.2 1.2 3.2

55 5.4 10 0.2
176 - 12 6.5
205 40 - 28
205 40 - 28

In normal operation, this receiver may be
tested for noise by shorting the antenna and
ground posts, and turning P1 to the full "on"
position. Practically no background noise should
then be heard at 550 kc.; no appreciable hiss
becoming evident until the "Selector" drum
has been turned to 1500 kc. Excessive noise
may be due to tubes, wiring, or parts. Inter-
change the '24s until a quiet one has been ob-
tained for \'4, and another for VI (the right-
hand or first R.F. socket). V2 is the least
critical '24 position.

Inability to receive stations between 200 and
214 meters (1400 and 1500 Kc.), or crystal -
controlled transmissions below 230 meters (above
1300 Kr.), at their designated positions on the
"Selector" drum, indicates the need for re-
alignment of the tuning condensers. The cor-
rect procedure is: first, remove the chassis from
the cabinet, and put it in operation with the
shield -can cover resting over only the first three
(R.F.) compartments. Next, tune in a weak
signal between 240 and 230 meters (1250 and
1300 Kc.), and start with the aligning condenser
in shunt with C4; then, in succession, align C3,
C2, Cl. To align C2 for loudest signal, it will
be necessary to unsolder the red wire from the
rear stator soldering lug of Cl. Then re -solder
the red wire to the stator lug of CI and un-
solder both wires (but leave them connected to
each other) from the stator lug of C2; and align
Cl for loudest signal. Re -solder the wires to
stator lug of C2. When they are properly ad-
justed, the aligning screw of C4 will be prac-
tically all the way in; those of C3 and C2
nearly all in; while that of Cl will be nearly
all out and with frame and spring separated
about 'A -in. It is absolutely essential that the
drum dial and volume control settings remain
unchanged during the above operations, which
must be carried out in the order specified. If
the receiver will not tune down to 200 meters
(1500 Kc.), the aligning process has been car-
ried out with the aligning condensers screwed
too tight.

If the loud -speaker frame becomes ungrounded

and "floats," the receiver will usually oscillate;
as, also, if the ground lead is unconnected, poor
tubes are in use, the R.F. plate leads incor-
rectly located, or tube shields not firmly in po-
sition. It is vitally important that the three
red R.F. plate leads (leading from lugs of sock
ets of VI, V2, V3, through and under chassis
partition to their respective inductors) be pushed
down carefully into the angle between the chassis
and the partitions, where they run from the
socket lug up to the/slot in the partition. If,
during previous servicing, these leads have been
allowed to straggle through the set, and are
not placed exactly as specified, the circuits will
invariably oscillate. An infrequent cause of
circuit oscillation is a short of LIO; or a de-
fective C5 or C8.

If the "overtone" switch SW1 fails to change
the timbre of programs, carefully check the
values of C.5, C7 and C8.

A tension screw on the hub of the dial, which
is held by a lock -nut, permits the drive cord
to be tightened when necessary.

If it becomes necessary to replace an R.F.
coil, the replacement coil must have upon its
end the same crayon identifying number as the
defective coil.

The following values are used in the Silver
"Model 30" chassis: C5, C7, .00015-mf.; C6,
.006-mf.; C8, .001-mf.; C9, C10, C11, C12,
0.1-mf.; P1, 10,000 ohms; R1, R2, R3, 400
ohms; R4, R5, R6, 2600 ohms; R7, 60,000 ohms
(blue) ; R8, 2,000 ohms (white) ; R9, 10,000
ohms (green); R10, 300,000 ohms (Yellow);
R11, 3500 ohms (brown); R12. R13, one 800-
1500 -ohm tapped resistor; R14, 2 megs. (red);
C14, 2 mf. LI, 1,7, L8, L9, LIO are "Type
274U" R.F. chokes.

A screen antenna is contained inside the
cabinet top.

To readjust the gang condenser bearings, if
they are too tight, loosen the dial set screws
sufficiently to free the dial, after removing the
chassis. Adjust the condenser so that the rotor
turns freely. First release all rotor spring
tension screws. If the condenser is still tight,
or if end -play exists, the thrust screw must be
carefully adjusted. The rotor spring bearings
should be adjusted one by one, so they do not
press the rotor shaft upward. Otherwise, the
screw should be completely removed and the
upper spring so bent as to bear down upon
the rotor shaft (as the screw is tightened) be-
fore the lower rotor spring forces the shaft
upward. The proper adjustment of the rotor
springs is when they are not loose enough to
cause vertical play, but permit side play.
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Radio Service Data Sheet

SPARTON "EQUASONNE" MODELS 931 AND 301 D.C.
Although grounds are shown in, the schematic

circuit of this set, no ground should be con-
nected to this set. The reason is that one side
of the D.C. line is grounded at the power hOuse;
consequently, if, for example, with the line -
plug connections reversed the set should be
connected to an external ground in any manner
a short-circuit would result. In some D.C.
sets 'fixed condensers will be found in both
ground and antenna leads; in this receiver
accidental grounding of the antenna (which
usually results, when the lead-in insulation of
a poorly installed aerial is rubbed, through
permitting the lead to touch metal on the build-
ing) is prevented by the antenna condenser
shuwu. An additional safety factor iu the
D.C. "Equasonne" is a 3 -amp. fuse in the
negative side of the line.

All t  g is ob&ined before thd input of
VI, a baud -selector circuit being used to -secure
the desired selectivity.. The signal is they am-
plified successively by VI, V2, V3, V4 and
V5 (V6 is the "power" detector); the signal
transfer being made through "aperiodic"
(broadly -resonant) R.F. transformers. In
series with a special R.I.,. coil arrangement in
the plate circuit of VI is a 2,800 -ohm resistor,
shunted by a fixed condenser of very small
capacity.

The bank of three I5 -ohm resistors hi series
with the reproducer's field coil limits the cur-
rent consumption to approximately the correct
amount; more accurate adjustment for high -
or low -line supply is obtained through the
7-ohni resistor which is controlled by the short-
ing switch marked "Hi -Lo." ("Lo." below
115 volts; "Hi," 115-125 volts.) It has been
found that the "'110 -volt" D.C. supply in some
districts may rise to a value of 135 volts; and
the retutily in this case is to add to the three -
resistor bank a fourth resistor, also of 15 ohms.

The Service Mau is recommended to check
first the 15 -ohm resistors in the 45 -ohm bank.
There is no other outstanding point for test,
in the event of trouble, in -this set; the dynamic
reproducer requires usually no attention.

The volume control in this receiver has a re-
sistance of 50,000 ohms.

A few cautions must be observed with regard
to the filament circuit of this receiver. If the
pilot light should burn out, replace it at once;

115 V. -
125V.
D.C. BLUE

-
3 -AMP.
FUSE

ANT.
COND.

CH.

F RED'S-.-.
0.2 M F. 3 Mr. -T

V9
DIAL

LIGHT

SELECTOR

10

00000
00000

REAR0 0
8 8 8

Pala 8 8 8,
Tube arrangement of the "Equosonne"

D.C. rtkPdck.

this will bring buck to normal the increased
voltage across the filaments of the Type -182
(Sparks-Withingtou Co's.) power tubes V7 -V8
(equivalent to the standard '71A). The dial
light, with a 63 -ohm resistor in series, is shunted
across the filaments of the R.F. amplifiers and
the power detector V6. Therefore, if the ilia
ment of one of the type "484" tubes should
burn out, V9 will act as a fuse and also burn
out; this should he to the Service Man an in-
dication of the trouble. Fur this reason, too,
tubes should be removed from their sockets only
when the set is disconnected front the line, to
prevent burning out V9. (If the heater [fila-
uncut] of one of the 484s should burn out, the
remaining tubes in the series will not light
until the circuit is completed through a re-
placement tube or an equivalent resistor.)

As the Sparton tubes carry a 90 -day guar-
antee, the Service Man should acquaint him-
self with the limitations of this guarantee.
The specifications set by the manufacturer for
fides subject to replacement and bearing the
proper sticker, dated. are as follows: low am-
plification; low miss' ; loose bases; defective
welds; unsoldered terminals; gassy; open heat-
ers; one element shorted to another; loose pins;
low mutual conductance; uo plate current; loose
elements:: open filament. Tubes having loose
tops; broken glass; broken stems; broken bases,
or dated outside the time limit cannot be re-
placed.

An external "C" battery supplies the bias
for the power tubes.

V9 may be a 3.8 -volt Mazda 11, type G3.
The current in the filament -heater -resistor

,P000

5.5 014MS

BLUE -

-C>
1 OHMS

L4

YELLOW

15 OHMS
EACH

?+/ 22.511
RED '

CHI

I ME.

0.1 ME.

AMPLIFIER

circuit is approximately 1.5 amperes under cor-
rect conditions. All continuity tests of the
apparatus should be made with the set off the
line.

Absence of plate voltage on the detector V6
may be due to: lack of line voltage; an `alien
R.F. choke CII; opeu push -pull -input A.F.-
transformer primary; or a ground in the R.F.
amplifier.

Operating voltages for this set are as follows:
Plate voltage, V7 and V8, 115; V6 (volume

"on"), 100-108; VI, V2, V3, V4 and VS,
(volume "on"), 112.

Grid voltage, VI, V2, V3, V4 and VS (vol-
ume "on"), 2 to 3; V6, 8 to 10; V7 and V8,
244:

Filament voltage, V1, V2, V3, V4, VS and
V6, (across the six tubes in series) 18; V7
and V8 (across the two tubes in parallel), 4
to 4.5.

For reference, the characteristics of Sparton
tithes are given in the accompanying table: in
which SN is the Spat -ton tube -type designation:
FV, filament volts; FA, filament amiss.; GV,
grid volts; PV, plate volts; Pita. plate milli'
amps.; PR, plate resistance; Mu, amplification
factor.

SN FV FA GV PV. Plitt PR Mn
484 3.0 1.25 3 90 6.0 16,000 12.5
585 7.5 1,25 45 250 55.0 2,000 3.8-
183B 5.0 1.25 29 200 18.0 2,400
181 3.0 1.40 251 200 12.0 1,500
401 3.0 1.40 3 90 6.0 7,000
226 1.5 1.05 3 90 6.0 7,000
227 2.5 1.75 9 133 6.0 9,000 .0
686 3.0 1.25 3 90 .... 2,000 3.8
182 5.0 0.90 45 200 18.0 2,000 3.0

The Sparton tribes numbered 171, 373, and
201A have been discontinued. The 401 is a
"side -heater" tube similar to the Kellogg tube
of the same characteristics. The 585 has a
wire -mesh plate, the 686, also a high -power
tube, has a solid plate. The 182 has a slightly
larger output than the standard '71A. The
484 is a hi-niii tube with a 3 -volt filament. The
182B is a special 5 -volt tube with slightly higher
output than the standard '45. Type 280 and
281 tubes are similar to the standard '80 and 81.
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Radio Service Data Sheet

Aelt<91449's

On the terminal strip of this receiver are
counted: the power -cable lugs; the grid leak and
ondenser ; the detectdr-plate by-pass condenser; the
wo center -tap resistors; and the 600 -ohm and 2500 -
In "C -bias" resistors.
A special input circuit is used on the Steinite

eceivers, for the purpose of obtainin g sensitivity.
'he circuit acts as an autotransformer when the
ntenna lead is connected at the junction between
.1 and Cl. The purpose of RI is to complete
he D.C. path for the grid bias.

STEINITE 50-A AND 102-A
clockwise position cuts in 75,000 ohms additional.
The resulting biasing potential is sufficient to reduce
the plate current to nil; and even powerful local
signals are cut out.

The output transformer matching V6 and V7 to
the moving coil of the dynamic reproducer is built
into the reproducer. The primary winding has a
resistance of 285 ohms between center tap and
each ertfl. The secondary winding matches the low -
resistance voice -coil.

The power pack of this receiver is built on the

SLACK trmmEm.
E OW

a IBM

G s

vs

DID

DID

RED

Nov.

50"

5100,
BMX

NV,

WTI

4

CIO CB C8

8 (De808e8
12 T

MAL

e 8
ALIE.MN.6

CONDENSE/3

C14 CIS Cl2 CII

FY TOOK 14

FC

n

Vi -Y1
FC

Power -pock parts layout and reproducer connections of the Steinite "50-A" and "102-A,"

Each unit of the four -gang condenser has a
opacity of 380 mmf., maximum, and 30 mmf.,
tinimum. The secondaries L3, L6, L9 consist
ach of 8734 turns of No. 30 enameled wire on

tube 1% -inch in diameter. They are connected
series with the balancing coils (L4, L7, L10)

hich are wound with 32 turns of the same size
ire; they are placed at the low -potential ends of
le secondary coils, and in non -inductive relation.
'he primary coil, placed inside the main secondary,
insists of 24 turns of space -wound No. 38 ad-
ance wire.
1Vhen the volume control R4 is turned entirely

on" in a clockwise direction the bias on the
:.F. stages is normal (600 ohms in the cathode
ads) ; turning this control to its maximum counter -

21000
OHMS

RI

Cl
.00i NE

1.2 1_3

unit plan; whereby, if one unit is defective, it
can be easily removed and another substituted in
its place. Some difficulty may be experienced in
removing the chassis from the Model 102 unless
the following procedure is followed. First, remove
the two screws with which the "Radio-Pbono"
escutcheon is held in place. Sufficient slack has
been provided in the leads so that it is possible
to raise the escutcheon assembly, turn it on edge
and pass it down through the hole into which it
fits, permitting its removal as an integral part of
the receiver chassis. Second, no attempt should
be made to remove the receiver chassis from the
shelf to which it is attached until the shelf has
been removed from the cabinet. The shelf with
chassis attached can be readily removed by with -

3O
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1,0.000j
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drawing the four screws which secure it to flu
cabinet, permitting the entire assembly to lx
pulled out from the back of the cabinet and mak
ing easy access to the six bolts which secure the
chassis to its supporting -shelf.

If the volume centrol does not function, con
sideration of the schematic circuit indicates tha
the trouble may be due to a shorted C2 or C3.

If the transformer's filament windings for V4
V5 V8 -V9 are making contact or flashing over
resistor R2 (situated under the terminal strip anc
colored red) will be burnt out and consequentlt
show an open circuit, or no "C" voltage on the
grid of V5. The remedy for this condition is te

remove the transformer from the power pack ant
substitute another. Only early models should re-
quire this repair.

The phonograph turntable should rotate at the
standard speed of 78 r.p.m.

Any hum which may develop is ordinarily trace
able to the detector; particular care taken in the
selection of a detector tube when first setting ul
the receiver will result in best operation over ar
extended period.

Variation from the standard circuit to include
connections for the phonograph -radio switching ar
rangement on the 102-A is illustrated; the schem
atic is laid out to correspond with the view ol

the switch escutcheon, which is a rear one.
The aligning condensers of this receiver, showr

in the parts layout, are not shown in the .,them
atic circuit.

Line voltage tap colors of pack are: red, 90;

white, 190; blue, 110; green, 120.

The average voltage readings (as shown by
standard set analyzer) for the 50-A and 102-A an
given in the table which follows:
Readings of Tester with Test Plug in Socket of Se

Tube out
of Tester Tube in Tester (Volts)

Tube Tube (Volts) Nor- Grid
No. Type "A" "B" "A" "B" "C" mat Test

V1 '27 2.75 134 2.45 125 6.5 4.25 13.0
V2 '27 2.75 134 2.45 125 8.7 5.0 14.0
V3 '27 2.75 134 2.45 125 8.7 4.8 13.6
V4 '27 2.65 92 2.40 32 2.5

V5 '27 2.65 144 2.40 118 8.2 3.6 9.0
V6 '50 7.7 355 7.40 310 51.0 36.0 98.0
\'7 '50 7.7 355 7.40 310 51.0 36.0 98.0

These values were determined with 'a line -voltage o
110 and with the line -voltage tap on the power
transformer set at 110 V. (Volume Control posi
than "Max.")

V4 Ti VS T2 V6

10
OHMS

of

LI Li
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Radio Service Data Sheet

Fl t.0-e-Ov-01 STEWART-WARNER SERIES 900
11 This receiver is so designed as to permit the use

of aerials of widely differing characteristics. In
addition to being adaptable to aerials of the usual
type, it makes provision for use of the light -line,
if satisfactory operation results when the R.F.
input is taken from the light -line through C13.
(Sw. 1 on tap L.). If the light -line is being used
as the aerial, reversing the line plug may improve
recept

Volume control is effected by varying R2. This
caries the grid -bias potential on tubes VI, V2 and
\'3. The first tube VI has a tuned input and its
synchronism in relation to the other tuned circuits,
is accomplished through a trimming condenser, C5,
controlled from the panel.

The detector output of this receiver may be
tapped -to any external equipment, by connection
to posts provided on the rear of the receiver. Spe-
cifically, it is intended to make convenient the
operation of television equipment by connecting to
binding posts BP1 and BP3. Also, the detector
input may be tapped for operation of a phonograph
pickup, by connection to posts BP1 and BP2.
There is no switching device for disconnecting the
pick-up: for its leads would introduce a capacity
that would impair the "phase" conditions, (reso-
nance of the stages) of the set; consequently, the
pick-up connections must be removed from the re-
ceiver when only radio reception is desired. The
amplification of the detector tube is obtained when
the pick-up is connected to posts BP1 and BP2.

The circuit used in this receiver is of a neutral-
, ized type, and is specifically called a 'balanced -

bridge" connection. (Changing tubes of the same
type does not disturb the circuit balance.) Before
attempting to re -balance the R.F, circuits, in the
event of circuit oscillation, it is advisable to make
certain that the ground is a satisfactory one. It
is convenient to do this by connecting a voltmeter
between the ground wire and one side of the 110 -
volt light -line. The maximum voltage reading ob-
tained in this manner should be practically the same
as the reading obtained by connecting the meter
across the light -lines. Connection to aerial and
ground is obtained through two leads; one black,
for ground, and one blue, for aerial. Compensa-
tion for aerial variation is obtained by adjustment
of switch Sw.I; which taps the primary of the
input R.F. transformer LI.

In the earlier sets of this series. condenser C26
(next R9) was omitted, and a fixed center -tap re-
sistor used instead of the variable R7. These two
changes were made to reduce hum. Should one
of the earlier receivers produce an objectionable
hum, the set may be brought up-to-date by installing
the variable resistor and condenser. (A "No.
66058" bracket is used for holding this unit.)

P12
LINE BALLAST

SW.2 \

=1 -sit,
/"A

a

410 V.
A.C.

C13
.0001 mFD

a

3PT-

LI 1

I

C9
I

C5

GROU.D
BLACKN)

VI

This receiver is designed to use either a
magnetic or a dynamic reproducer; the field
winding of the Stewart -Warner dynamic has
a D.C. resistance of approximately 1,800
ohms. There is no transformer in this
dynamic reproducer; the secondary of the
output unit T3 matches the constants of the
(12 -ohm) speaker voice coil. A 4 -connection

R4. U. CS. 1,4.111111 R2 ,R1 FH4
/

-

RS',
R6-
VS -4
R7__'''

,

. .
,,,,,

no'

0=0
N.2. ,

9 ii.

10L2

,CHI
aC15

0
L3

5-7.,"
NB.

61792
(40,0°)

cgi
C112,.. [I R10

0.'. ----C16
a v.../C12

O1.4 CH3 :R3

receptacle is provided for the dynamic repro-
ducer; hut magnetic reproducers connect in-
stead to tip -jacks. The "11" voltages, which
are disturbed when the dynamic reproducer
field coil is removed from the circuit are
equalized by load resistor R8; which is
placed in shunt with the high voltage D.C.
when the "link" is connected to the two
binding posts shown at the upper right of the

/; Rum BALANCER
L

11-2:1

CET. SHIELD j R12

-11. 1 vi
C4 p

C3 I 'U:4.
i C7

C2_ ®itt c, 8

0

TIMING

CS --41,0 1 Up.-R2

g
Pr

schematic circuit. Magnetic, and other
makes of dynamic, reproducers connect, as
shcnan, from plate to plate of the power tubes.

At a line voltage of 110, the primary of
PT should receive about 88 volts. When
making any changes in the receiver connec-
tions or parts, it is well to watch the regu-
lator R12. If it heats to a visible red.. the
plug should be pulled and circuit checked.

R1
800 OHMS

vs 0
a

r -
g gig

IP i

C18 1,,T, T i

61103-4-----J

TWISTED PAIR,-,

V'

tOK0-404

The parts of this receiver may be duplicated for
service replacements by using the code numbers
included in the following data: Units Cl, C2, C3,
C4, C6, C7, C8, C9, C10 and C11 constitute a
complete assembly, No. 61,055-complete with
bracket, No. 61,933; C5 is No. 60,955; C12, 38,261;
C13 of .0001-mf. capacity is included in the shield
can of PT; C14, C15 and C16, of .006-mf., are
each 61,469; C17, .002-mf., 61,470; C18, 1.5 mf.,
600 -volt rating and C19, 2 mf., 400 -volt rating are
61,303; C20, 0.5-mf., 400 -volt; C2I, 400 -
volt; C22, 0.5-mf., 400 -volt, C23, C24 and C25,
0.25-mf., 200 volt, constitute, with two .choke coils,
filter bank 61,729; C26, 1.5-mf., 66,059. The
resistors are. RI, 800 ohms, 61,830; R2, 60,000
ohms (max.), 61,557; R3, 1 meg. 61,590; R4,
2,400 ohms-R5, 850 ohms-constituting unit 61,839;
R6, 20 ohms, 6-1,648; R7, 20 ohms, 66,060; R8,
10,000 ohms and R9, 5,500 ohms constitute unit
61,665; R10, 75,000 ohms, 61,559; R11, 7,000 ohms,
61,833; R12, line ballast, 61,868. Power trans-
former PT is 61,888; LI, 61,803; L2, 61,804;
L3, 61,805; L4, 61,806; Chl, Ch2, and Ch3, 61,405;
T1, 61,914; T2, 61,915; T3, 61,916. For the pilot
light V9, a 2.5 -volt lamp is used.

All connections in this receiver are gold-plated;
copper is used for shielding. The line -voltage bal-
last R12 is designed to equalize line voltages between
the limits of 100 and 130 volts. The R.F. trans-
formers are checked at three wavelengths from the
output of a crystal -controlled oscillator at the fac-
tory-; little likelihood that they are not in exact
balance with each other, should the tuning cir-
cuits not "phase" exactly.

In this receiver the plate D.C. supply for the
set is fed through R.F. chokes, Chl Ch2 and Ch3.
Resistors R4 and R5 are wound on one form.

Units which might be subject to occasional re-
placement are easily removable from the set chassis.
Filament leads are twisted pairs.

The grid bias on the '27s is limited to a mini
mum value by R1; but R2 makes possible a maxi-
mum bias which is sufficient to give full control
of the amplification obtainable from the receiver.

TABLE 1
(Readings with Jewell "Pattern 199")

Milliamps.
Tubes Volts Volts Volts Plate Grid

"B" "C" Normal Test
2.2 132 8.5 3,8 7,0
2.2 138 8.5 3.2 5.8
2.15 132 8.5 3.9 6.8
2.10 32 0.0 52..48 62..58

2.2 132 7.5
2.25 226 47.5 26.0 30.0
2.25 226 47.5 26.0 30.0
41.7

VI
V2
V3
V4
V5
V6
V7
V8

FILTER CHOKES- -1
1000 OHMS 75.000 OHMS

- R11 RIO
WHITE

7 7 7 ir 7r4,1I N

C20 C21 C22 C23 024 C25

TWISTED PAIR

.CH2

F
L37C3 C11

05

R2, MAX.60,000
OHMS

±

.

iq

-r

61792.

CH3L4 R3
MEG.

C16
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GREEN

.2-/
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C11
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MFD.
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G-NLD STROMBERG-CARLSON Nos. 641 & 642
As will be seen in the photograph of the as-

sembled units, all operating parts are enclosed. All
transformers, inductances and capacities are mounted
in metal boxes; and filled with moisture proof

It
is

compound. The power transformer leads are laced
to the main cable. To insure good connection for
the grounding leads, the chassis of steel has been
copper plated. The 641 is a small model in a
cabinet known as the "Treasure Chest." The 642
is the same chassis, nearly, in an art console. A
removable panel is provided on the cabinet bottom
to allow ready access to the apparatus and wiring
on the under side of chassis base without dis-
mantling the cabinet. (In the case of the 641.)
The receiver chassis and reproducer are bolted
to a removable structure; as is also the front panel.
This renders servicing easy. The items shown in
the photograph are numbered as follows: 1, Output
transformer assembly; 2, audio amplifier socket ('45) ;

3, A.F.T.; 4, "god." post; 5, "ant." post; 6.
cover over rubes (one nearest dial, '27; next three,
'24's) ; 7, filter condenser bank; 8, cover over high -
low switch; 9, power supply cord; 10, rectifier rube
('80) socket; 11, power transformer; 12, choke coil
assembly; 13, volume control and switch; 14, dial;
15, selector control; 16, on -off switch; 17, pilot
lamp socket and bracket. Pin jacks for loud speaker
cord are at rear, left, (and consequently not visi-
ble) ; while the pickup jack, power outlet, and
power supply cord are grouped at rear right. The
volume control is double and operates by varying
the biasing potentials on the control grids of the
first and second radio amplifier tubes as well as the

" voltage supplied to radio amplifier from the antenna.
The two controls are simultaneously operated from
one knob. The grid bias control does not begin
to operate until the volume is partially reduced by
the antenna control; this prevents distortion due to
overloading the radio amplifier when the volume is
turned down on very strong local signals. This
type of volume control does nor cause detaining
when it is varied. A '27 is used as a "linear"
power detector with automatic bias. This detector
operates at high radio frequency voltages provided
by the R.F. amplifier and is not subject to the
ordinary distortion to which the "square law" de-
tector is heir. The grid bias is automatically ad-
justed to the proper value for the strength of signal

1 received to obtain this linear characteristic. The
value of the R.F. input to the detector is so high that
the output may be fed directly into the single
stage of amplification shown in the diagram. The
output transformer secondary connects to pin jacks,
in the model 42 receiver; in the 41, a fixed con-
denser connects one pin jack capacitatively to the
primary of /he output transformer, while the other
pin jack is then connected to the center tap on the

a 10 ohm resistor which shunts the power tube fila-

is

!i

0>

ANT
0

GND

170
OHMS

800
OHMS

J

'24

000

ment. A jack has been placed in the rear of the
chassis for plugging in a pickup. By turning the
volume control completely "Off'' (counter -clock-
wise) the pickup is connected in the grid circuit
of the detector tube. This rube then acts as an
amplifier, making a two stage amplifier for the
pickup energy. To energize an A.C. type dynamic
reproducer an outlet has been supplied in the model
41: it is automatically cut off when the set is dis-

G_G)
through use of type '24 tubes. (These receivers give
an amplification from antenna to the grid of detector
tube of approximately 255 000 and an overall ampli-
fication from antenna to output of approximately
2,350,000. Comparing this with a good receiver
using the same numhei of tuning stages with '27
rubes and employing the customary detector and two
A.F. stages which gives an amplification from the
antenna to the detector grid of approximately 12,500,

connected at the panel. In the 42 this outlet rs
used to supply the A.C. needed for the built-in
dynamic reproducer. Hum due to this circuit ar-
rangement of the reproducer is nullified by careful
design; including the use of a -shading ring. -
Rust flakes and filings in the air gap will result in
distorted reception. To reduce as much as possible
this cause of poor operation, the pole pieces have
been heavily zinc plated. Very complete shielding
is necessitated by the high amplification obtained

24 '24

000 0Q0 00

_17 Tr^

2 mF

and from the antenna to the output of approximately
575,000, it will be observed that the Nos. 641 and
642 receivers have approximately 20 times more ampli-
fication between the antenna and the detector. This
allows the use of a linear power detector, the 71

omitting of the first audio stage and still gives an r
overall amplification of approximately four times
that of the other receiver. Instead of the dynamic
reproducer field, a floor lamp may be connected to
the A.C. output jack mentioned above.
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Radio Service Data Sheets
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TEMPLE -Models 8-60-8-80-8-90
In this receiver A.F. transformer TR1 has a ratio

of 4 -to -1; TR2, 3-to-i. Cases are occasionally re-
ported where, when a loud signal is tuned into the
set, the receiver will suddenly go dead but immedi-
ately start again if it has been retuned. This con-
dition is due to fine metallic dust which collects
between the condenser plates and causes an electro-
static short at irregular intervals. Every precaution to
overcome this difficulty has been taken and it is
not found in receivers bearing serial numbers over
8000. (Pipe cleaners make excellent condenser plate
cleaners.) The small carbon resistors on the bot-
tom of the chassis have been color coded (to pre-
vent substitution of wrong values), as follows: 750,000
ohm resistor, either all red or natural color with
a -blue dot. The 2 meg. leak is natural with a
yellow dot and the 43,000 -ohm resistor (detector plate
lead and also in phonograph pickup lead), all black
or black with dark green dot or all black with red
end. In case a carbon resistor is substituted in place
of the wirewound grid suppressor these will be light

(BROWN ROMER AC 7 rELLOw aumato...0
woo. RUBBER AC 808001ONSEIu.4,44

3 RIO RuBlien 9 aux 4.44444444

48E0 8118880901499 10 WHITE <IMMO,
5 SLAV( 411357) II RED RUBSER a...,

YELLOW BRAID 12 BLACK

ill IN
077!.;!;,!; lorv.,v1.-,!..,r,wa.
:11515101010151u13101 alai'mosissAtek.u...i...... -_,

0, ...

COLOR CODE OF
FOUR LEAD CANA
8 RED YELLOW
9 YELLOW
40 BLUE

I BLACK

DISTRIBUTION 154.00(
FOR DYNAMIC REPRO.
OXEN

green in color. The voltages indicated in the table,
"Set Analysis," for 112 volts; any other than this
requiring due allowance for the different values
which will be indicated. Wide plate voltage vari-
ance denotes poor rectifier tube or defective power
pack; great milliantmeter variation, unsatisfactory
cubes. No reading on the filaments shows that either
there is ao A.C. input, that a fuse has blain, or
there is an open primary in the power transformer.
Before making further test be sure that the A.C. line
to which the set has been connected is alive. (To
test your A.C. line the easiest way is to simply insert
any 110 volt lamp in the socket to be used for the
radio line connection.) No "C" voltage on the
'27's denotes either defective resistors in the cathode
return or shorted resistor by-pass condensers. No
"C" voltage on the '45 indicates a defective resistor

'21

in the filament -to -ground circuit of the '45's or a
shorted by-pass condenser across the 900 ohm por-
tion of the large resistor. The UX280 or the CX380
is recommended by the manufacturers for the reason
that some makes of tubes pass 200 milliamperes in-
stead of the required 125 milliamps, at 350 volts.
This would cause (a) the A.C. input fuse to blow;
(b) rectifier tube burnout; or, (c) power trans-
former to heat to a dangerous point. In instances
of excessive hum (a rare condition, as unusual pre-
cautions have been taken to prevent this, as a study
of the schematic will, in part, show), check the
characteristics of the detector and first audio tube.
All receivers bearing serial numbers under 7,500 have
the pilot light in parallel with the '27 filaments.
Beginning with serial numbers approximately 7,600
the pilot light light is parallel with the filaments
of the '45 tubes. This change was made due to
the fact that many of the 21/2 -volt pilot lights sup-
plied by the lamp maker would show a decided
flicker when their source of power was from the

moist, will be satisfactory. In some instances high
resistance in the water meter where sets are
grounded to the water pipe will cause oscillation or
impaired reception due, often, to excessive regenera-
tion. Cases of this kind are easily remedied. Simply
fasten a ground (lamp on each side of the water
meter and connect a No. 14 wire "jumper" across
the meter, attaching to the two ground clamps.
The 14 inch dynamic reproducer is designed particu-
larly for this receiver. Tuning is of the single -
control type. With every stage balanced at the
factory extreme sensitivity and selectivity result. This
excellent operation is obtained through proper use
of 1000 ohm grid suppressors ; and volume is ade-
quately governed by the 6000 ohm unit. Under ex-
ceptional conditions it may be desirable to shunt
the low resistance R.F. transformer in the plate cir-
cuit primary of the second stage (second tube),
with a 10 ohm resistance. This unit has been pro-
vided ; and is controlled by the switch indicated in
the schematic circuit. As the field toff of the

Tubes Tubes Out

Type Use

'27 R.F.1
'27 R.F.2
'27 R.F.3
'27 R.F.4
'27 Det.
'27 1st A.F.1
'45 Out.
'45 Out.
'80 Rect.

TYPICAL SET ANALYSIS

Voltage

2.10
2.10
2.15
2.15
2.15
2.15
2.45
2.45
5.40

136
136
136
136
140
164
260
260
AC

Tubes In

2.05
2.00
2.00
2.05
2.10
2.10
2.25
2.25
4.80

Voltage

124
122
122
121
48

140
240
240
AC

Normal
Plate

"C" M. A.
7 4.8
6 4.6
7 4.7
7 5.0
0 2.5
8 4.2

43 26.0
44 22.0

0 50.0

Plate Plate
M. A. Grid M. A.

Test Change
6.9 2.1
6.8 2.2
6.8 2.1
7.2 2.2
3.0 0.3
5.8 1.6

32.0 6.0
28.0 6.0
0.0 0.0

Line Voltage 112. Volume Control Position Full On. *Reading on meter, one anode only;
actual current twice this value. Note: Cathode voltages show a reversed reading.

'27 filament line. Changing pilot lights usually
remedied this trouble but it was found far more
satisfactory to make the change of filament wiring
and thereby entirely do away with the flicker. It
is suggested that service men working on sets hav-
ing serial numbers below 7,500 make this filament
wiring change while the chassis is out of the cabinet,
as a matter of standard practice toward increased
customer satisfaction. In spite of the fact that most
A.C. sets apparently work almost as well without a
ground as they do with, the installer should in no
case make an installation where the set is not con-
nected to a good ground. This can be either a
cold water pipe or if necessary a steam radiator.
In installations where neither are available a six-
foot iron pipe driven in the ground outside of the
house, preferably in a position where the soil is

DIAGRAM OF' RECEIVER CHASSIS
00035 MF. EACH

10 OHMSI 1000 OHMS I 1000 OHMS
. I

I i '27 I ; '27 I

r 0 4; 1

eao0 Iaa
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I ;
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.05-'
MF.

1400 OHMS

dynamic reproducer constitutes part of the main
filter, any defect in this winding will become mani-
fest in the receiver performance, and plate poten-
tials will not be obtainable; with the exception of
the supply to the '45 tubes, which does not go
through the reproducer field coil. The first choke
coil is contained in the power pack carrying on top
of it fuse connections for the 110 volt primary.
This winding is tapped for 110 and 125 volt supplies
and change is made by reversing the position of the
2 ampere protective fuse. Both the first audio trans-
former and the input transformer of the '45 push pull
stage are mounted in the metal can located nearest
to the condenser drive. In case of open A.F.T.
windings, replace both transformers (the entire can)
thus insuring a perfectly matched audio amplifier at
all times.
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The schematic circuit and wiring connections of the U. S. Radio "Model 30" screen -grid automotive
receiver. When the positive side of thecar's storage battery is grounded, the red lead connects
to terminal "A" of the :;unction box, from which one side of all voltage readings is then taken.
If the battery's negative is grounded. the red lead connects to "ground" on the screw "B" which

mounts the junction box.
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Amazingly Easy Way
to get into ELECTRICITY

Don't spend your life waiting for $5 raises in a dull, hopeless job. Now ... and
forever . . . say good-bye to 25 and 35 dollars a week. Let me show you how
to qualify for jobs leading to salaries of $50, $60 and up, a week, in Electricity
-NOT by correspondence, but by an amazing way to teach, RIGHT HERE
IN THE GREAT COYNE SHOPS. You become a practical expert in 90 days!
Getting into Electricity is far easier than you imagine!

learn Without Lessons in 90DAYS
By Actual Work-in the Great Shops of Coyne

Lack of experience-age, or ad-
vanced education bars no one.
I don't care if you don't know
an armature from an air
brake-I don't expect you
to! I don't care if you're
16 years old or 48- it makes
no differencelDon'tlet lack
of money stop you. Mostof
the men at Coyne have no
more money than you have.

Railroad Fare
Allowed

I will allow your railroad
fare to Chicago, and if you
shouldneedpart-timework
I'll assist you to it. Then,
in 12 brief weeks, in the
great roaring shops of
Coyne, I train you as you
never dreamed you could
be trained on a gigantic
outlay of electrical appa-
ratus . . . costing hundreds
of thousands of dollars . . real
dynamos, engines, power plants,
autos, switchboards, transmitting
stations

*

. . everything from door-
bells to farm power and lighting
. . . full-sized . . . in full operation
every day!

NeBeekellePrintedLessens
No books, no baffling charts . . . all
real actual work . . . right here in
the great Coyne school . . . building

Prepare for jobs
Like These

Here are a few of hundreds of
poeitionsopen to Coyne -trained
men. Our free employment
bureau gives you lifetime em-
ployment service.
ArmatareExpert, to $100 a Wk.
Substation Owator

MO a Week and up
Auto Electrician $110 a Week
Inventor.. . Unlimited
Maintenance Engineer

$1
Service Station

up
O
to wner60a Week

up to $200 a Week
Radio Expert up to $100 a Week

real batteries . . . winding real
armatures, operating real mo-

tors, dynamos and generators,
wiring houses, etc., etc.
That's a glimpse of how
we makeyou a master prac-
tical electrician in 90 days,
teachingyoufar more than
the average ordinary elec-
trician ever knows and fit-
ting you to step into jobs
leading to big pay immedi-
ately after graduation.
Here, in this world-famous
Parent school- and no-
where else in the world-
can you get this training!

COYN

NowinOur
New Nome
This is ournew, fire-
proof, modern home
wherein is installed
thousands of dol-
lars' worth of the
newest and most
modern Electrical
Equi pmentofallkinds.
Every comfort and
convenience has been
arranged to make you
happy and contented
during your traimng.

JobsPayFuture
Dont' worry about a job,
Coyne training settles the
job question for life. De-
mand for Coyne men often
exceeds the supply. Our

EELECTRICAL
SCHOOL

N. C. LEWIS, Pres. Established 1899

500 IL Pauline Street - Dept. BO -69 Chicago, Mina's

employment bureau gives you a lifetime
service. Two weeks after graduations
Clyde F. Hart got a position as electrician
for the Great Western Railroad at over$100
a week. That's not unusual. We cait point
to Coyne men making up to$600 a month.
$60 a week is only the beginning of your op,
portunity. You can go into radio, battery,
or automotive electrical business for your.'
self and make up to $15,000 a year.

GET THE FACTS
Coyne is your one great chance to get into
electricity. Every obstacle is removed.
This school is 80 years old-Coyne train-
ing is tested-proven beyond all doubt-en-
dorsed by many large electrical concerns.
You can find out everything absolutely
free. Simply mail the coupon and let me
send you the big, free Coyne book of 150
photographs . . . facts... jobs... salarieb
... opportunities. Tells you how
manyearnexpenseewhiletridn-
ing and how we assist our grad-
uates in the field. This does not
obligate you. So act at once.
Just mail coupon.

Get Thu
FREE Boo
NMI -a

Mr. K. COWMEN Prsisident
COME EILECCRICAL SCHOOL, Dept BO -69
see S. Pauline St., ammo% In.
Dear Mr. Lewis:

Withoutoblisationsend merour bigfreecntalosand
all details of Railroad Fare to Chicago. Free
meta Service. Radio, Aviation Me*Wq. andi
motive Courses. and how I can "earn wMa learning.''

N erne

Address

City State
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ADJUSTABLE SLIDING CLIP

-A handy Feature found only on
TRUVOLT

"Built
with

ELECTRAD Resistors"/ means

Built to PERFORMS
INf. CEon hthe

as built
fh

radioof
the

resistors
sindfustry, t.he ELor iECTRADi

refinement,organiza-

Squality manufacture and perfect adaptability to existing radio
requirements.

The success of this policy is shown by the universal use and endorse-
ment of ELECTRAD Resistors by radio experts all over the world

ELECTRAD Resistors in the radio you build, buy or sell will pay you
the dividends that come from perfect operation and long efficient service.

ELECTRAD engineers are specialists in resistors and voltage controls.
Your problems are their problems and you are invited to ask for their
advice and cooperation whenever you desire it.

The radio service man is doing an important work in insuring radio
owners satisfaction and the ELECTRAD organization welcomes the
opportunity to be service men to service men.

The ELECTRAD line of stock resistors and voltage controls covers
practically every radio need. It will pay you to familiarize yourself
with all Electrad products.

Mail the Convenient Coupon for general literature, or write us a letter
about special problems.

175 Varick. St., New "York., N.Y.

ELECTR

325

ELECTRAD
TRUVOLT
Resistors

(Illustrated)
TRUVOLT Resistors are ac-
cepted the world over as the
standard of accuracy, dependa-
bility and long life.
They are built on a distinctive,
patented principle that insures
maximum air-cooling and con-
venience of adjustment.
The resistance wire is wound
first around an asbestos core,
having a flexible, enamelled
copper center.
This winding is then in turn
wound around a grooved fire -
clay base and firmly anchored
at each terminal.
TRUVOLTS are made in all
usual sizes and values and are
ideal for eliminator and power -
pack use.
TRUVOLT ADJUSTABLE
has the same basic construction
as the fixed types, but the re-
sistance can be conveniently
varied by knob control. There
is a protective ventilating shield
around the unit and provision is
made for baseboard or panel
mounting. The resistance ele-
ment has unusually long life and
gives smoother variation, as the
contact travels endwise over the
wire. 22 stock sizes, $2.50.

SLIDING CLIP
A Great Convenience

in Repair Work
The fixed type TRUVOLTS are
really semi -variable, on account
of one or more sliding adjust-
able clips in between the main
terminals (see illustration). This
is an exclusive feature of great
value in experimental work, or
in making repairs where exact
resistance values are desired.
No other type resistance affords
this convenience.

Mail Coupon
for Data

4. 94
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KEEP STEP

WITH RADIO PROGRESS!
RADIO is one of the real marvels of this modern age. Its
development has been phenomenal. It is growing, chang-
ing, evolving new principles which require constant study.
The demand is for technically trained men-men who keep
pace with the unfolding revelations of this mighty and
promising industry.

The International Correspondence Schools Course in
Radio, prepared and constantly supplemented by outstand-
ing authorities in the field, is specifically designed to meet
the requirements of the radio industry for technically trained
radio men. The manufacturer, the distributor, the dealer,
Communication and Steamship Companies, the U. S. Gov-
ernment, all insist upon up-to-date, expert training. Recog-
nized for its completeness and practicability, an I.C.S. Radio
Course provides this training.

Authorities responsible for the preparation of the I.C.S.
Radio Course include: H. H. Beverage, Radio Corporation
of America; George C. Crom, American Transformer Com-
pany; Keith Henney, author of "Principles of Radio;" Mal-
com E. Gager, instructor at the Massachusetts Institute of
Technology; E. V. Amy, consulting radio engineer, formerly
with R.C.A.; H. F. Dart, authority on radio tubes; Julius C.
Aceves, consulting radio engineer, formerly of Columbia
University, and others.

The I.C.S. Radio Course is complete, from the founda-
tional principles of radio to the most advanced stages, thor-
oughly and scientifically covering every department of this
vast industry. It is a modern education in radio, a valuable
guide of advancement for men engaged professionally in the
radio business. It also outlines the principles and possibilities
of television.

Mark and mail the coupon. We will send you all details.
This act may be the real beginning of your career in radio!

INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 2326
Scranton, Penna.

Without cost or obligation, please tell me all about the

NEW RADIO COURSE

Name

Street Address

City State
If you reside in Canada, send this coupon to the International Correspondence Schools Canadian,

Ltd., Montreal, Canada

IEi
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f;d1°
7 ervice Men Nee

The replacing of the old battery
operated receivers with all -electric Radios I!.

has created a tremendous country -wide
demand for expert Radio Service Men. Thou-
sands of trained men are needed quick!

30 Days of R.T. A. HomeTraining
. . . enables you to cash in on
this latest opportunity in Radio

Ever on the alert for new ways of helping our members
make more money out of Radio, the Radio Training
Association of America now offers ambitious men an
intensified training course in Radio Service
Work. By taking this training you can
qualify for Radio Service Work in 30 days,
earn $3.00 an hour and up, spare time; pre-
pare yourself for full-time work paying $40
to $100 a week.

More Positions Open Than There
Are Trained Men to Fit Them

If you were qualified for Radio Service Work
today, we could place you. We  can't begin
to fill the requests that pour in from great
Radio organizations and dealers. Mem-
bers wanting full-time positions are being placed
as soon as they qualify. 5,000 more men are needed
quick! If you want to get into Radio, earn $3.00 an

hour spare time or $40 to $100 a week full time,
this R. T. A. training offers you the opportunity of a
lifetime.

We furnish
you with all

the
equipment
you need

to become a
Radio

Service Man!

Radio Service Work a Quick Route
to the Big -Pay Radio Positions

Radio Service Work gives you the basic ex-
perience you need to qualify for the big
$8,000, $10,000 to $25,000 a year Radio
positions. Once you get this experience, the
whole range of rich opportunities in Radio
lies open before you. Training in the Associa-
tion, starting as a Radio Service Man, is one
of the quickest, most profitable ways of
qualifying for rapid advancement.
If you want to get out of small -pay, monot-
onous work and cash in on Radio quick, in-

vestigate this R.T. A. training and the rich money -making
opportunities it opens up. No special education or electri-
cal experience necessary.Thewill to succeed is all you need.

Mail Coupon for No -Cost Training Offer
Cash in on Radio's latest opportunity! Enroll in the
Association. For a limited time we will give to the ambi-
tious man a No -Cost Membership which need not . . .
should not. .. cost you a cent. But you must act quickly.
Filling out coupon can enable you to cash in on Radio
within 30 days, lift you out of the small -pay, no -
opportunity rut, into a field where phenomenal earn-
ings await the ambitious. You owe it to yourself to
investigate. Fill out coupon NOW for details of No -
Cost Membership.
The Radio Training Association of America
4513 Ravenswood Ave. Dept. ORS -7, Chicago, Ill.

r
THE RADIO TRAINING ASSOCIATION OF AMERICA
4513 Ravenswood Ave., Dept. ORS -I Chicago, EL

Gentlemen: Please send me details of your No -Cost train-
ing offer by which I can qualify for Radio Service Work within
30 days. This does not obligate me in any way.

Name

Address

City. State
J
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I will trainyou
at home

im a week
"My earnings in Radio

are many times greater
than I ever expected they
would be when I enrolled.
They seldom fall under
lion a week. If your
course cost four or five
times more I would still
consider it a good invest-
ment."

E. E. WINBORNE
1414 W. 48th St..

Norfolk, Va.

Jumped from $35 to
else a week

"Before I entered Radio
I was making 535 a week.
Last week I earned lino
servicing and eel I in g
Radios. I owe my success
to N. It. I. You started
me off on the right foot."

J. A. VAUGHN
8715 S. Kingshighway,

St. Louis. Mo.

Kee extra in  months
"In looking over my

records I find I made 8500
from January to May in
my spare time. My best
week brought me $107.
I have only one regret
regarding your course
-I should have taken
it long ago."

HOYT MOORE
R. R. 3, Box 919,
Indianapolis, Ind.,

4 -page book of information FREE
Get your copy today. It tells you where Radio's

good jobs are, what they pay, tells you about my
course, what others who have taken it are doing
and making. Find out what Radio offers you, with-
out the slightest obligation. ACT NOW.

J. R. SMITH, President
National Radio Institute Dept., 0992

Washington, D. C. Our Owls Home
Pioneer and World 'a

to fill a

BIG P4
Radio Job.) will giveYou my new 8 OUTFITS

If you are earning a penny less than /50 a week, send
for my hook bf information on the opportunities in Radio.It is free. Clip the coupon NOW. Why be satisfied with $25,
$30 or $40 a week for longer than the short time it takes to
get ready for Radio.

Radio's growth opening hundreds of $50, $75,
$100 a week jobs every year

In about ten years Radio has grown from a *2,000,000 to
a $1.008.000.0n0 Industry. Over 800,000 jobs have been cre-
ated. Hundreds more are being opened every year by its
continued growth. Men and young men with the right train-
ing-the kind of training I give you-are needed continually.

Ton have niany jobs to choose front
Broadcasting stations use engineers, operators, station

managers and pay $1,800 to $5,000 a year. Manufacturers
continually need testers, inspectors, foremen, engineers. service
men, buyers, for jobs paying up to $15,000 a year. Shipping
companies use hundreds of Radio operators, give them world
wide travel at practically no expense and a salary of $85
to $200 a month. Dealers and jobbers employ service men,
salesmen, buyers, managers, and pay $80 to $100 a week.
There are many other opportunities too. My book tells you
about them.

S many opportunities many N. R. I. men make
$5 to $25 a week while learning

The day you enroll with me I'll show you how to do 10
jobs, common in most every neighborhood, for spare time
money. Throughout your course I send you information on
servicing popular makes of sets; I give you the plans and
ideas that are making 3200 to 11.000 for hundreds of N. R. I.
students in their spare time while studying.

Talking Movies, Television, Wired Radio included
Radio principles as used in Talking Movies, Television

and home Television experiments, Wired Radio, Radio's use
in Aviation, are all given. I am so sure that I can train you
satisfactorily that I will agree in writing to refund every
penny of your tuition if you are not satisfied with my Lessons
and Instruction Service upon completing.

yet
-1

Largest Home -Study Ra-
dio training organisation
devoted entirely to train-

: +fig men and young men
for good jobs in the Radio
industry. Our growth has
paralleled Radio's growth.
We occupy three hundred
times as much floor space
now as we did when or-
ganized in 1914.

of RADIO PARTS for a home
Experimental Laboratory

You can build over 100 cir-
cuits with these outfits. You
build and experiment with
the circuits used in Crosley,
Atwater - Kent, Eveready,
Majestic, Zenith, and other
popular sets. You learn how
these sets work, why they
work, how to make them
work. This makes learning
at home easy, fascinating,
practical.

Back view of 5 tube.
Screen Grid A. C. tuned
Radio frequency set-
only one of many cir-
cuits you can bui Id
with my outfits.

jam doubling and tripling the
I salaries of many

in one year and
less Find out abou
this quickway to

,BIGGER

tifetUneEmploonentfervicetoallgradifates

P.Ar

THIS COUPON

J. E. SMITH, President,
National Radio Institute. Dept.,9G-92

Washington, D. C.

Dear Mr. Smith: Send me your book. This
request does not obligate me.

Name

Address

City State



332 OFFICIAL RADIO SERVICE MANUAL

manctetazimassa.xeleeSassa

[

17

11

Lap,.

AERIAL
COY/Let siwr

TEAM.

3

C.von,
SsoF

0 o 0

O o#
sr

.1 goof

GI

oeft,
14.

A.C.
POWER

PACK

110 V.00-
4.

NOTE .

Dive Conalenser-
.Zeita is COMIIVOlt
114/./ff hel-JC01,-(400/, 4/5

To Janes

TRAY-LER MFG. CO.

01'.
41. Catt

dq

t

1 MODEL -6 &7

O

114

0

Black ands )4,A/rte. canden_ie.-
Gee Corr,70.1 /earls CO/-/-P.5,,O,Li,

/°/u5 Cann ea 14/e/15

blue.

"refs

15 H. 15 ki 

blue

D. C.
POWER

io PACK

5

=7:`
Ls** IlvlAr.
SPAgArk

.3

'8

7g1 a

CI

5

it It a 311...1 CM Li =3= 31=1. =

71



OFFICIAL RADIO SERVICE MANUAL 333

Radio Mechanic
and Inspector
$1800 to $4,000
a Year.

Broadcast Sta-
tion Mechanic
$1800 to $3600
a Year.

Land Station
Operator $1800
to$4000aYear.

Broadcast OPer-
aeon $1800 to
$4800 a Year.

LET RCA INSTITUTES START
YOU ON THE ROAD TO . .

SUCCESS IN RADIO
Radio needs you . That's why the entire Radio industry
is calling for trained men ... That's why thousands of men
who answered these advertisements are now earning from
$2,000 and up a year. Radio is highly interesting work
. . . with opportunities that are yet unlimited. Manufac-
turers and broadcasting stations are now eagerly seeking
trained RCA Institute men ... Aviation and radio in the

movits also provide innumerable opportu-
nities . . . Millions of sets need servicing . . .

thousands of ships require experienced op-
erators ... Never before was here an oppor-
tunity like this in Radio.

This is the Only Course Sponsored by
Radio Corporaticn of America

RCA sets the standards for practically the
entire Radio industry... The RCA Institutes'
Home Laboratory Training Course enables
you to learn more than the mere ABC's of
Radio...In your spare time, in only an hour
or so a day, you can obtain a thorough, prac-
tical education in Radio...You get the inside
inforrr ation, too, because you study right at
the source of all the latest, up-to-the-minute
developments. RCA, the world's largest Radio
organization, sponsors every single detail in
this course.

You learn Radio by actual experience with
the remarkable outlay of apparatus given to
every student. You learn the "How" as well
as the "Why" of every Radio problem, such
as repairing, instalang and servicing fine sets.
That's why every graduate of RCA Institutes
has the experience, the ability and the con-
fidence to hold a worthwhile Radio job.

Practical Instruction for You to Study
in Your Own Home

RCA Institutes offers four different courses
.., certainly instruction that you need. A
complete serviceman's and repairman's
technical course ... advanced course ...
complete course without code . .. and a
complete course including code. And
practical instruction with each course.
Courses that teach construction, repairing,
service, broadcasting and ship operating.

Graduates of RCA Institutes Find It
Easier to Get Good Jobs

They are closest to the source of Radio's
greatest achievements because so much of the
progress of Radio is measured by the accom-
plishments of the great engineers in the huge
research laboratories of the Radio Co:pota-
tion of America.

Students of RCA Institutes get first-hand
knowledge, get it quickly and get it complete.
Success in radio depends upon training and
that's the training you get with RCA Insti-
tutes. That's why every graduate who desired
a position has been able to get one...That's
why graduates are always in big demand.

Study Radio at the Oldest and Largest
Commercial Training Organization in

the World

Send for our Free Book... it will explain our
practical methods of training that has pre-
pared hundreds of men for success in Radio.
Remember that you, too, can be succes ful
can speed up your earning capacity ... can
earn more money in Radio than you ever
earned before. The man who trains today
will hold down the worthwhile Radio job of
the future. Come in and get our free book or
send for it by mail. Everything you want
to know about the opportunities in Radio.
Forty fascinating pages, packed with pictures
and descriptions of brilliant opportunities in
this gigantic, world-wide profession.

See for yourselt why graduates of RCA In-
stitutes now occupy thousands of well -paid
positions. These positions are usually avail
able in from 3 to 10 days after graduation for
men who can qualify. RCA Institutes will
back you up to the limit. Our catalogue is
yours free ...SEND FOR IT TODAY!

Clip this Coupon NOW!
isresisoaso sr)

RCA INSTITUTES, INC.
A Division of the

Radio Corporation of America

RCA INSTITUTES. Inc.
Dept. ORSM, 75 Varick St.. N. Y.
Gentlemen: Please send me your FREE 40 -page
book which illustrates the brilliant opportunities in
Radio and describes your laboratory -method of instruction at home!

Name

Address

State
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ILVER-MARSHALL

Statement by McMurdo Silver
President, Silver -Marshall, Inc.

It has always been our policy to publish the full technical details of all Silver -

Marshall Receivers, for we fully realize that the success of our sets depends not
only on careful, painstaking manufacturing, but on the ability of the ultimate con-
sumer to obtain satisfactory service.

We maintain a technical service information department and will be happy to
give any legitimate service men or organization complete technical information
on any Silver -Marshall Receiver they may be called on to service.

SILVER -MARSHALL, Inc.
6401 West 63th Street - Chicago, U. S. A.

S -M Radiobuilder
The RADIOBUILDER, Silver -Marshall's official publica-
tion, is edited by McMurdo Silver with the thought in
mind of giving the service man detailed news from
the great S -M laboratories before it is given to the
world.

Mr. Silver has earned a reputation of knowing what
the public wants, and by regularly reading the RADIO-
BUILDER, thousands of service men keep IN
ADVANCE of the industry. This is proven by the
many "scoops" that Silver -Marshall has to its credit:
screen -grid circuits, power detection, tuned audio
transformers, A.C. screen -grid short-wave receivers,
the utilization of FOUR A.C. screen -grid tubes, high -
frequency cut-off transformers, and a dozen others.
The subscription rate is 50 conic for twelve issues_
Don't miss the July issue!

F!*- - 4S,

S -M Data Sheets
A Silver -Marshall Data Sheet, giving complete, de-
tailed information, is published on all S -M parts equip-
ment. They are freely supplied to service men and
accredited service organizations for a small part of
The handling costs -2 cents each. Recent Data Sheets
are listed below:

No. 16-712 Tuner (Development from the Sargent-
Rayment)

No. I 8-722DC Band -Selector Six Receiver

No. 19-692 Power Amplifier ('50 Push -Pull)

No. 20-677B Power Amplifier ('45 Push -Pull)

No. 21-737 Short -Wave Bearcat

No. 22-770 Screen -Grid Auto -Set
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Victoreen Superheterodyne circuit. The double scale volt meter shown in the diagram Is used to ascertain the "A" and "B"
voltages at all times.
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135 VOLTS

Madison -Moore Superheterodyne circuit. UX-199 tubes are used throughout this receiver with the exception of the last
stage of audio, which is a UX-120 power tube.
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St. James Superheterodyne circuit. A filament control jack is used in the last stage of audio. The filament circuit of
the last tube is completed only when a loud speaker is plugged in.
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AMPERITE
Self Adjusting

LINE VOLTAGE CONTROL

CanBeInstalledinANY
StandardRadio

To install the new AMPERITE Line
Voltage Control cut one lead of the
power supply line or cable at any place

the set and the house socket
plug.

Connect these two cut ends to the ter-
minals of an AMPERITE adapter
socket as shown by line "A & B" or
to any standard UX tube socket. If
a tube socket is used, make connec-
tions to either two opposite terminals,
leaving the remaining two terminals
blank.

Mount the adapter or socket at any
convenient place inside the cabinet.
Insert the proper AMPERITE Line
Voltage Control tube and the receiver
is ready for operation. When making
the above connections, first disconnect
the house line plug.

Insures Perfect
Operation of
A. C. Receivers
Regardless of
Line Variations

HE finest designed receiver
and the best tubes can func-
tion properly only within a

voltage range of plus or minus 5
per cent. of rated specifications.

And yet, nationally sold radio sets are subjected to line voltages varying
as much as 30 per cent.

The AMPERITE Self -Adjusting Line Voltage Control automatically
regulates the voltage from the A.C. power main. It assures the right
voltage for most efficient operation, regardless of line variations, over a
30 -volt range between 95 and 145 volts.

AMPERITE operates to a degree of accuracy unobtainable by any other
means. It prevents fluctuating line voltage from damaging tubes and
filter equipment. It is trouble free and long-lasting.

Many of the newer makes of receivers are equipped for AMPERITE.
A new development now makes it possible to install AMPERITE in any
A.C. receiver, regardless of standard equipment, in only a few minutesand at very small cost.

There is an AMPERITE available for any popular electric set. The
Amperite Line Control Guide shows the proper type AMPERITE for
every popular make of electric radio set. Ask your jobber for it or
write direct to us. AMPERITE is an ideal product for the service matt
as it assures improvement to any make of radio.

AMPERITE is manufactured and guaranteed by
the world's largest makers of automatic voltage
controls-exclusively.

AMPERITE Corporation
561 Broadway, New York, N. Y.

ERRE
Self Adjusting

LINE VOLTAGE CONTROL
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Guard your Reputation
in service work . .

use DURHAM

ESISTORS
and insure
satisfied customers

POINTS OF SUPERIORITY

Write for Guide "G. Ii." today
Shows how to locate faulty reception and gives
proper resistor values for nearly every make of
radio . . . the most complete guide ever offered

radio service men.

Metallized Resistors are conservatively rated as to
power.
May, be safely loaded to full capacity continuously
and will carry a considerable overload.
Accurately rated . . . units vary less than 10%
plus or minus rated value.
Metallized Resistors will not exceed their original
tolerance even after years of use.
Ratio of AC to DC resistance is practically 1 to 1,
making them ideal for filter systems.
Offered in all types . . . all carefully designed to
provide maximum compactness, ease of assembly
and rugged strength.
Metallized Resistors are notably quiet, even after
years of service.
Metallized Resistors insure a lower change of
resistance due to the homogenous metal coating.

Durham Metallized Resistors are supplied in
any intermediate values from 50 to 10,000,000
ohms. Complete stocks assure prompt deliv-

eries for your service requirements.

RESIS TOR S
INTERNATIONAL RESISTANCE CO., 2006 CHESTNUT ST., PHILA., PA.
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REMLER RADIO CORP.

4'21477427. '43'13.1777.7/

Schematic Wiring Diagram of the Remler 45 K. C. Super -Heterodyne Receiver, Using the Rice
Split -Loop to Obtain Regeneration.

SILVER MARSHALL, Inc,
257 227 B

224 BU

Schematic Diagram of the SM 69-0 Public Address Amplifier.

AUTOMATIC RADIO
AND MFG. CO.

VTOM TH UM B" PORTABLE)

-97

BALANCE CONTROL
.000045 MF.

.0=5 MF. '22 .00055 Mr. 99 .99

ANT. GNP.

VOLUME CONTROL
400w

-27 -43"

PP

S

0 a 00
B- ar AT,

/Bo

A- C+ A+ B-

.00025 MF.

 0005 MF.

845( B90

48

INSULINE CORP. OF
AMERICA
( A.C. 5.w. - KIT )

JACK

99
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Pressure seal, with no possibility
of cutting gasket.

Protected vent, vulcanized in hard
rubber top, forming one-piece
unit

One-piece anode of we mea

in um; no welded or riveted joints.

Individual containew allowing
space to be utilised with maxi
mum flexibility.

Shield, precluding possibility of
interne] short circuit.

Screw type socket mounting for
maximum flexibility in receiver
design.

Locking lugs in socket to prevent
condenser shaking loose during
shipment.

es the
Solution of 964

Condenser Troubles /
DON'T worry about condenser prob-

lems. If they involve 8 MFD or more
-let the Sprague electrolytic condenser
take care of them. For this new, perfected
condenser is the most adaptable and efficient
unit you ever saw. Only 13/s" in diameter
and only 5" height overall. Yet it rates
8 MFD capacity with peak voltage of 430 DC.

It has an exclusive, one-piece, round -edged
anode without a single soldered or welded
joint anywhere. The individual screw socket
mounting makes it easily adaptable to use
in any set.

And because of the Sprague standardized
unit construction-you buy just the amount
of capacity you require, without paying a
premium for useless excess or for "special
built" jobs.

Write for illustrated Folder on the
Sprague electrolytic condenser.

SPRAGUE SPECIALTIES COMPANY
QUINCY, MASS.

Manufacturers also of the well-known
SPRAGUE PAPER CONDENSER

Capacity 8 .MFD
Peak /)/age 430D C

Cara irgabe

Il

4.1

.1-. . = .
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4

STANDARD RADIO CORP.

switch

i 0 iici 0

..1.1

0'
s

CD 0 -c 0 

0 AERIAL 1.4

VS

!:_1511-7;
s

A.C.

MODEL

2.9

BLAIR RADIO CO.
V2

Schematic circuit of the
Blair receiver. Two stages of T.R.F. P.1

are followed by three of resistance -
capacity coupled A.F.

V3

A-4;-61 V
B+

60-70V
B4

90-135 V.
5+

AMERICAN TRANSFORMER CO.

The Pimertran Type 2 -AP Audio
Amplifier and Type 21-D "Hi -Power Box."

YELLOW/

J2
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"Supreme by Comparison"
Simplify your choice of testing instruments . . . enjoy the profits and prestige
of "Supreme" standards . . . standardize on Supreme Testing Instruments . .

"Supreme by Comparison."

SUP t EME
Radio Diagnometer

MODEI, 400-B

Makes every, test on any Padio Set-

Size 71/2 x 12A x
Dealers' Net Price,
Greenwood, Miss.

Also available in smaller case for the radio man who
does not care to carry spare parts, tubes, etc., in the
same unit.

18-Irr
F.O.B. $ 1 39 .52

SUPREME TUBE
CHECKER

MODEL 19
Size 3'4 x 9% x 6 1 /Di Weight 6 lbs.
Dealers' Net Price, F.O.B. Green-

wood, Miss.
Counter Type Portable Type

$2695 $2995
A sensational value in a counter or port-
able Tube Checker. Tests all tubes, in-
cluding Pentode. Screen Grid, Second
plate 280 and 2 -volt '30 series, all with-
out adapters. 8 mil. scale provides easy
and accurate reading. Simple in opera-tion-sturdy in construction. Model 19
provides accuracy and speed in tube test-
ing at an exceptionally low price. Large
31/2" D'Arsonval meters - all readings
plainly marked on panel. Line switch.

SUPREME TUBE
TESTER
MODEL 50

Size 53¢ x 10 9/16 x 7 5/16.
Weignt 11% lbs.

Dealers' Net Price, e9
F. 0. B. Greenwood, 4'
Miss.
A super efficiency instrument invaluable
to technicians. laboratories, public address
systems, sound picture equipment. Equipped
with automatic voltage regulator. Manu-
factured under license front Ward -Leonard
Electric Co. The finest in tube -testing
equipment.

SUPREME
OHMMETER

MODEL 10
Size 2 x 2 5/16 x 4%.
Shipping Weight 12 oz.

82

Dealers' Net Price, $1 850F. 0. B. Greenwood,
Miss.
Embodying most advanced features in
Ohmmeter design. Directly calibrated in
ohms. Equipped with zero adjustor. Scale
0 to 10,000 ohms. PovItet size for port-
ability. Extremely handy and useful for
continuity checking.

SUPREME
Testing .bistrunsents
SUPRIME IV COMPARISON'

In every competition and comparison Model 400-B Supreme Diagno-
meter is acknowledged "Supreme by Comparison"-without a rival in its
field. Amazingly complete in its testing facilities . ,. providing analysis
of Pentode, Screen Grid and Auto Receivers in addition to its countless
circuit combinations, Model 400-B is admittedly the marvel of the radio
servicing industry. Endorsed and recommended by practically every
;ervicing authority.
Put your service on a par with 1930 proficiency . . . Modernize with the
Supreme Diagnometer. It pays for itself in a few months . . . Faster
and more accurate servicing means greater profits. So far ahead in its
field that it will be modern years from now !

A REVOLUTIONARY SET
ANALYZER

25 TESTING INSTRUMENTS IN ONE
All Readings on One Meter
Only One Meter to Read

SUPREME SET ANALYZER
MODEL 90

Dealers' Net Price, F.O.B. Green-
wood, Miss. Size 4% x 11
Shipping weight 6 lbs.
It provides 79 possible analytical readings
It furnishes A.C. and D.C. Voltage and Current

readings on ONE METER
Voltage readings up to 900 volts
Current readings to 300 Milliamperes
Resistance 1000 Ohms per volt A.C. or D.C.
External pin jack connections
High and low resistance measurements
Polarity indication
Pentode Testing - Auto Receiver Testing
IT DOES MORE THAN ANY THREE OR FOUR -METER Set Analyzer on the Market
QUICKER, SIMPLER and with a higher degreeof accuracy - plus the advantage of ONLY

ONE METER TO READI

$7850

"SUPREME BY COMPARISON"

Most good distributors carry the complete line of Supreme In-
struments in stock. If yours cannot supply you, write direct to

Supreme Instruments Corp.,
373 Supreme Building Greenwood, Miss..

Distributors in All Principal Cities

Service Depots in New York, Philadelphia, Pittsburgh, Chicago, Kansas City, Seattle,
Toronto, San Francisco
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C9
R5

t3+"90V

AERODYNE SI%
/ v3 ,

L4

R2.

57
V4

C 0Ti

R3

2
 BASS .)3+90V. *B+.A.MPLIF IER 135 VOLTS.

The "Aerodynd Six" was in its day a very good receiver; with certain refinements introduced, it will serve those whose needs are satisfied
by a battery -operated set. sl-few simple changes are shown by the dotted lines and Xs in the original circuit, above; and the recommended "parallel -

plate feed" detector circuit is given at the lower left; the plate should be by-passed to ground by C10 in either case.

r

L

AMBASSADOR. FOUR.

45V. 44Ly.

c,

AF:
OUTPUT

R4 CHOKE

90V POWER POWER

REPRODUCER
JACK

At the right, the "Ambassachir Four" receiver as originally designed. Its first R.F.stage, indicated by a dotted square, may be replaced by
the screen -grid stage shown in the dotted panel at the left.

R.F. CHOKE

VI

MAGNAVOX CO.

v2

it.9 .9

o 85+45+90
6-t. POW ER

°C- POWER

Circuit arrangement of the Magnavox Types TRF- 5 and TRF-50 receivers; Note that this single -dial set is tuned by variable inductances
(ntriometers) instead of the more usual variable condensers. Servicing one of these receivers requires treatment different from that which would

obtain when the more usual type of receiver is being serviced.

'24
L

CONTINENTAL WIRELESS & SUPPLY CO.
.0,06 MF

- - L - - - - -/- - - -C-3- - -1. -7
/ '24 '- - 7 '''' /'24 / '27

V2 -i / 3 I 3 I V4
C. / I

12 /

-
.000S5MF

85MH I C3 85MH
SF 2. C3

7.5mFCH4

.5MF = C3

CI

.00035MF

FUSE

7Rif

.00035MF

OHM

C3
85MH T
c>43

TO
SWITCH

VOLUME
contnot.
.006NF

"16

'24

.002

F

MEN

C4

Cs.

.5 MEG

Ri Ri
5 MF_G)

V5

.006MF

CE

.SMEG
"cti
"-.5tSEGRJ

A_F

Latest circuit of "The Voice of the Road" automobile receiver. The amplification provided is high in both radio and
audio channels, giving sensitivity with the small aerial system which can be accommodated in a car. Note the series filament connections and the

separate connection for ol.F. screen -grid bias.

52
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SPEAKER

0

SCREEN.
GRID

6-7..iv to 90V FUSE

"ert="480v.



OFFICIAL RADIO SERVICE MANtTAL 345

(.17)

By -Pass
250-v. D.C.

AN
EVER

INCREASING

Filter
450-v. D.C.

NUMBER

FLECHTHUM

CONDPSEN

Blocks
450 to 1000-v.

D.C.

ARE
USING

FLEDITHEim
SUPERIOR CONDENSERS

EXCLUSIVELY

of

RADIO SERVICE MEN,
CUSTOM SET BUILDERS,

EXPERIMENTAL LABS.,
BROADCAST STATIONS,

SCHOOLS, COLLEGES,
UNIVERSITIES,

AMATEURS,
HIGH -POWER

AMPLIFIER
CONSTRUCTORS,

TECHNICIANS,
AIR TRANS-

PORT LINES,
SHORT-

WAVE

FLECHTHEIM
SUPERIOR

NOWINOUCTIvE
FILTER

CONDENSER
CAPAcar MF0
%roam% voLTAGL.

800VD.C.

High
Voltage

800-v. D.C.

VERY
REASONS why
IMPORTANT

FLECHTHEIM
SUPERIOR

tiON NE

CONDENSER FANS,FitTER

caffiAart ota
wows worm

Kipp v.p.C. ETC.
High tension
1000-v. D.C.

1-Highest Quality Materials and Workmanship

2-Thoroughly Dependable and Reliable

3-Priced Very Reasonably

- IMMEDIATE SHIPMENT OF ALL ORDERS -
Write for Catalog No. 22 and name of nearest Dealer

Transmitting
1500 to 5000-v. D.C.

A. M. FLECHTHEIM eir) CO., Inc.
134 Liberty Street, New York, N. Y.
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Complete Training for

"SERVICE MEN"
The problem of training men for Radio servicing is solved
by R. T. I. Everything that comes up in a service man's

daily work is covered from the minute he rings the customer's
door heti until he leaves her (or him) with a satisfied smile.

It's the training that the radio industry wants men to have. It
is practical, thorough and complete. An R. T. I. service man

also receives a pocket size loose-leaf Radio Service Manual cov-
ering the sets of 25 prominent manufacturers-pictures-wiring

diagrams-installation-"trouble-shooting"-repair, etc. It goes
along with the course and is very valuable being kept up-

to-date.

ALL BRANCHES COVERED
Television and Talking Pictures, Too

It. T. I. training is so complete there is hardly a subject that is not well
covered. It includes the latest in Television, Talking Pictures, Public

Address Systems. short -Wave. etc. The R. T. T booklet gives complete
information.

LIFETIME CONSULTATION
Free of Extra Cost to Everyone Who Enrolls

In addition to the regular training Work Sheet, which are constantly revised, every
R. T. I. student is kept up-to-the-minute with bulletins of latest information right out

of the world's laboratories, work shops, factories, etc.
eonsultatiOn Service is also supplied en problems of engineering, installation, etc.

Answers promptly given by letter, wire or air mail by the R. T. I: engineering staff out
rf their nun experience, their library or by ratable personal investigation.
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U. I. 1. ANIFIVIEIVI THE CALL
R. T. I. training is so closely linked with the development of Radio-past, present and future-that it
deserves your consideration for what it can do for you or someone you know woo wants to step up in the
field. It is time -tested (being founded upon a course of training started early in 1922) and hundreds of suc-
cessful Radio Servicemen, dealers, salesmen, broadcast station operators, special set builders, etc., give the
training full credit fo- their success.

Today, R. T. I. training constantly revised and amplified, is
as near perfect as time, money, brains and experience can
make it. It is endorsed by leading radio men and radio
trade association..

SUPERVISED BY WELL
KNOWN RADIO MEN

R. T. I. Home Training is practical and up-to-date.
It is prepared by experts. Both lessons and
training methods are continually supervised by
a board of men who are actively engaged

in Radio as executives with prominent
concerns - manufacturing, jobbing,

retailing, servicing, broadcasting,
engineering, etc.

Booklet tells bow
The t al
B. T. I. gives Prac
home traini116,

THE R. T. I. ADVISORY BOARD of men actively engaged in the Radio
Industry, supervises the preparation, revision and rendering of train-
ing service. The R. T. I. booklet tells you who these men are. I

I
I

LET F. H. SCHNEI.
AND R. T. I.

ADVISORY
YOU
BRD

1111.15
OA

the R. T. I. Stai
Mr. Schnell, Chief
one of the ablest
best known radio men
in America. Ile
twenty years of Radio
experience. First to es.
tabliala two-way amse
teur communication
with Europe.
. Former traffic' man-

5ger of American Radio
Relay League. Lieuten-
ant Commander of the
U, S. N. R. Inventor
and designer of Radio
aypparatus. Consultant
Engineer to large Ra-
dio manufacturers.

Assisting him IksaV
R.T.I. Advisory
composed of menprom.
inent in the Radio
dustrY.

Inquiries Invited
We shall be glad to send you our booklet
and answer any inquiries about the value
of R. T. I. training for you.

RADIO & TELEVISION INSTITUTE
Dept. 1158, 41306 St. Anthony Ct., Chicago

MIMI Vim - - OF a UM 11111111 la= ,MM at. IMO 1=MMI

RADIO & TELEVISION INSTITUTE
Dept. 115B, 4806 St. Anthony Court, Chicago.

send me Free and prepaid your booklet and full
delails of pair three -in -one Home Training (without
obligating me in any way).

Name

Address

City State.
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ANY RADIO SERVICE MAN
WILL MAKE MORE MONEY

FOR HIMSELF OR HIS EMPLOYEES
as soon as he realizes that a thoroughly
satisfied radio set owner is his best adver-
tisement and endorsement.

Successful service men are always carefully
building up an ever-increasing patronage of
thoroughly satisfied set owners, thereby se-
curing a continually growing all -the -year -
'round income.

Thousands of successful service men have
already discovered that a home demonstra-
tion with a set of EVEREADY RAY-
THEONS helps them make more money be-
cause these tubes completely satisfy the most
critical set owner.

Everyready Raytheon 4 -Pillar Tubes incor-
porate ALL of the latest developments in
the tube art. In addition to their superior
electrical design, they have a patented 4 -
Pillar type of mechanical construction and
die spacing which insures that the uniformly
excellent characteristics built into the tubes
at the factory will be unimpaired by ship-
ping or handling.

EVEREADY RAYTHEON 4 -PILLAR TUBES
ARE

QUICK ACTING
The listener hears the program in
a few seconds because of the per-
fected space insulated heater and
high emission cathode.

HUMLESS
because of the patented non -induc-
tive heater and electrostatic shield-
ing system.

NOISELESS
because all metallic joints in the
structure and shielding system are
spot welded.

Cathode
Thimble

Central
Support

for
Heater

Wire

Insulating
Support

Patented
Non -inductive

Heater

Active
Coating

Insulating
Bushing

LONG LIVED
because of careful selection of ma-
terials, rigid inspection in manufac-
turing and the use of a patented
continuously active "getter" for
maintaining a high vacuum through-
out the life of the tube.

VERY UNIFORM
because of the patented 4 -pillar con-
struction and die spacing of the
heater, cathode, grid and plate
elements.

GUARANTEED TO GIVE COMPLETE SATISFACTION
All Eveready dealers are authorized to replace defective tubes.
A very complete chart showing the electrical characteristics and required operating voltages of all
receiving tubes will be sent free of charge to all service men upon request.

NATIONAL CARBON CO., INc.
General Offices: New York, N. Y.

Branches:
Chicago - Kansas City - New York - San Francisco

Unit of Union Carbide PRA and Carbon Corporation
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Discriminating Service Men Follow the Choice
of Well-known Engineers and Specify

rolymet Prodt
These finely built parts are used by practically
all leading radio receiver manufacturers, follow-'i
ing thorough and successful laboratory tests
ENGINEERS DO NOT GUESS -THEY KNOW

,t,:.' ---)V.:
- -__

-,-- ;,:,,,..r71

esmeasatill

- FILTER BLOCKS
The Standard

of the Industry
Built to specification

FIXED RESIS _

Wire -wound Tubular
Flat Strip-Flexible

Grid Leaks

BY-PASS
: ET MK aso.

ORK U.S.A. CONDENSERS
a .--- A41. WO '

In stock in all usual
4/ capacities

VARIABLE
RESISTORS

Carbon Volume Contr
Wire -wound Volume Con
Rheostats-Potentiom

' - -

,-.--t----. di 1(...? /, , UNCASED PAPER
CONDENSER

i

/
/I SECTIONS

I -f-
For repair work

4-, ,

TRANS FORME
Audio Transfo
Power Transf

Standard Ch Units

-
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-r 4 ....-, --.-
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1
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1

.,,,_

v.'. '..

:i-P .IL -'1 ' ELECTROLYTIC
, 1 CONDENSERS

- 1

I 1 In single
tri ale....: e units

double and
1

COIL,- ENDINGS
All types of coils,

except radio frequency.
built to specification

MICA CONDENSERS MAGNET WIRE
Enameled Wire

Sizes, 18 to 42-in case lots

I

1

i

Cal

-
I ST

L

; .'
I " 1

....;.. ,

- Postage Stamp Type
i Large Molded

ce-'11 'fiCP
Small Molded

A copy of Special Service Men's Catalog of
POLYMET RADIO ESSENTIALS

will be sent on request.

POLYMET MANUFACTURING CORP.
World's Largest Manufacturers of Radio Essentials

833-S East 134th Street : : -: New York City
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