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SERVICE BLUE PRINTS' 
FOR SERVICE MEN, TECHNICIANS AND EXPERIMENTERS 

ACC URAT L, clear and dependable dram ings of nearly el ery standard 
circuit. These schematics are drawn to a large scale and so simplified that the whole circuit may 
be visualized almost instantaneously. l'his enables the service man to work rapidly and ac- 
curately. I here is no need for microscopes or clairvoyance in reading our prints. 

No. Sit 24 A. C, Dayton Navigator 
No. 8113 Acme AC7 
No. 8114 \emu 1C4 
No. Sill III- Uuerlcun Mohawk O 

No. 8102 \II- lmerlean .\lohuwk 8 
No. 81174 \II- Unericau Mohawk 96 
No. 8111115 All- 1merittan Mohawk (1.yrie) 11-7 
No. $11167 1,11 -American Mohawk (Lyric) 8-7 
No. Sit128 III- \urerican Mohawk (Lyric) Model J 
No. 81122 Anu'ud 70 A. C 
No. 81144 \mrud 81 
No. 811160- \mrud 84 
No. 81180 pox 48 Chassis 
No. 81(108 Apex Merles 31 
No. 81128 \twater- Ketrt 38 
No. e1í51 Atwater -Kent 55 and 55C (Cap. Coupled) 
No. $1152 Atwater -Kent 55 and 55C (Inductive Coupled) 
No. 81í114 \twiner -Kent 69 
No. 811131 Atwater -Kent Super 11-2 Chassis 
No. 81179 ludiola 31 
No. 811111 Audloht Super 1931 
No. 811112 ludiola Junior 
No. 81112 Balkelt 1 
No. 811162 Bosch 7 (D.0 ) 
No. 81121 Bosch 28 and 29 
No. 81173 Bosch 48 
No. 81194 Bosch huto Radio 80 
No. 811109 Bosch 58 
No. 811117 Bosch 60 
No 81010 ltremer-Tully 7-70 
No. 81175 Bremer -Tully 81 and 82 
No. 81(126 Bremer -Tully S-81 and 3-82 
No. 81123 Brunswick 311RO 
No. 511148 Brunswick 11, 12, 16 
No. 81171 Brunswick 8-14 
No. 81189 Brunswick 15. 22. 32. 42 
No. 811164 Brunswick 17 and 24 
No. 81178 Clarion 50 
No. $11139 Clarion 80 and 81 
No. 81129 Colonial 31AC 
No. $1(95 Colonial 33 and 34 I. C 
No. S11160 Colonial 47 and 48 
No. 81(17 C'oluntbla (Chicago) SO8 
No. 811103 Crosley 53 and 54 
No. 8115 Crosley 608 Gembox 
No. 8116 Crosley 705 Showbox 
No. 811.11 Crosley Jeweibox 704B 
No. 81157 Crosley 40S, 41S, 42S and 828 
No. 81167 Crosley "Itoamio" (Auto Radio) 
No. 81(83 Crosley 77 
No. Sl1133 Crosley 120 
No. 811149 Cros ey 121 
No. $It150 Crosley 124 
No. 81111 Day Fan 5080 
No. 81166 Delco auto Radio 
No. 81187 Delco I olive Short Wave Receiver 3003 
No. 51199 Edison 116 and Ií7 
No. SR49 Edison 114, 115. C4 
No. SR33 Erla DuoConcerto 11-2 
No. 81150 Evereadv Series 50 
No. SR158 Facia KW 
No. 141113 Kula 7 SC 
No. 81170 Fada 35 and 35Z 
No. SIt19 Federal II 
No. 51120 Freed-Eisemann NR -80 
No. S1í14 Freshman 2-N-12 
No. 51192 General Electric 11-31 
No. SR1O6 General Electric H-32 
No. 511107 General Electric T-41 
No. 514137 General Electric 8-22 
No. 51166 General Motors A 
No. 511154 General Motors S -3-A 
No. 51132 GI101Ian 100 
No. SR42 Graybar 600 
No. S1192 Grayhar 700 
No. 811107 Graybar 678 
No. Slt96 Grebe Synchrophase All -1 
No. $1117 Grebe 7AC 
No. 81159 Grebe SK -4 
No. SIt40 Gulbransen Ntne-in Line 
No. 811110 Gulbransen 161 
No. SIt16 Howard Green Diamond 8 
No. 811163 Howard 0 
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811118 ,Ir..e hrt'uett .h. -1.1" I 
81(77 Kellum,: 523 .,l 
SI138 Kennedy 11) Nl 
81118 Kenneth 21) 
81181 Kenneth 20 
811129 Kennedy 30 and 32 
51131 King Model J 
8118 Noisier 1(20; 1(22; 1(25 and 1:27 
81145 holster 1(21 ; 1(23 
51172 Kolster 1(43 
861159 Kolster 80 and 82 
811115 Kylectrou 70 
$11121 Majestic 2(1 
$11157 Majestic ('halals 15 
$1198 Majestic Super. ('nasals 50 
81(138 SIajestle Super Chassis 00 
$117 Majestic 70 
81155 Majestic 1)1); 9011; 91; 92 and 93 
81184 Majestic 130 A 
Sit 96 I'Itlleu 80-82 
811156 Philco 90 and 911-A, Series 11 
81160 1'lllleo 95 
511114 Itadlette F-14 
$11127 RC 1 18 
S1í102 I IC k 44 
81130 RCA 60 
81164 R('A 66 
81192 ltl'A 80 
$11107 RCA 48 
S1í106 EC Victor 11-50 and It -55 
510137 RCA-\ ietor Sut'erette 
$11115 Sentlut'I 11; 15; 16; 12 and 
810113 Sentinel 106-I1 
811146 Sentinel 108-A 
Sit155 Sentinel 111 
811123 Sentinel Super Midget 11)8 
$11152 Sliver -Marshall 1) and E 
$11140 Silver -Marshall F 
SI1153 Silver -Marshall G 
51(35 Silver -11a rattail 36 
81153 Silver -Marshall 31)-11 
81182 Silver -Marshall 35- \ 
811144 Sliver -Marshall 726 SW 
$11105 Silver Super 36-.I 
5111211 Silver Midget 782-12 
81127 Slagle (Continental) 9 
81146 Slagle (Continental) 11-20 
81125 Sonora Delux 511 
811161 Sparton 25 and 26 
81191 Sparton 600; 610 and 620 
8119 Sparton AC89 
51158 Sparton 931 
81163 Sparton 589 
81136 Splltdo'f K-175 
SIl15 Steinite 261 
81176 Steloite 70; 811 and 95 
81(1:12 Stelnite 600, 605. (130 and 1(35 
811147 Stewart -Warner 102 A and It 
81134 Stewart -Warner 900 
141162 Stewart -\Varner 950 
81:85 Stewart -\Varner I1-10(1 1. It and F 
81(134 Stronberg-Carlson 10 and 11 
8111)3 Stromberg -Ca risun 12 and 11 
801151 Stromberg-Carlson 19 and 20 
51í1S Stromberg-('arlson 635 and 636 
S1í54 Stromberg-Carlson 846 
SR37 Temple 8-60; 8-80 and 8-90 
811125 Temple 861; 881 and R91 
51169 Transitone Auto Radio 
SR121 Trae-Ler Model C 
811143 U. S. Radio & Television (Gloritonc) 26P 
81139 U. S. hallo & Television 37 
81(119 Vitatone 54 IZturey-Gill Corp.) 
Slt101 Victor Micro-Synehronous 11-35; It -39 and 118-57 
81161 Victor 11-32; 11E45 and 1152 
81192 Westinghouse WIt-5 
SI1107 Westinghouse 5% It -4 
511137 Westinghouse 11 It -10 and 12 
SIt141 Zenith A, B, C and D 
81(97 Zenith 71 ; 72; 73 and 77 
SIt43 Zenith 52; 53; 54; 522; 532 and 542 

811511 Ilutlutd 51% .\ 
5111311 I Iowa) d N11 -II 
511115 Iluuaril 11 
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PUBLIC ADDRESS SYSTEMS 
No. S1í100 Amer-Tran T' 1-86 10.50 No. 51168 Webster (Racine, \\'Is.) A37-50 
No. S1190 Silver -Marshall 692 .50 No. 81189 Webster (Chicago) DII-250 
No. SR122 Silver 071)-B Amp. .50 

10.50 
.56 

The above drawings are intended for service purposes only and are not suitable for the construc- 
tion of receivers from miscellaneous parts. They will be sent postpaid by return mail upon 

receipt of the proper amount. C. O. D. orders not accepted. 

CITIZENS RADIO SERVICE BUREAU 
508 South Dearborn Street, 7th Floor 

CHICAGO, ILLINOIS 



Radio Service Schematics 
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STANDARD SYMBOLS USED... 2 Kennedy S. G. Model 20 46 RESPONSE CURVE SECTION... 97 

A. C. Dayton Navigator 3 Kennedy Model 26. 47 Airline Model 8 100 

All-American Mohawk Model 90.. 88 King Model J 48 Airline Model 9 100 

Amrad Model 70 4 Kolster 4 -Tube Chassis 49 Amrad Model 84 113 

Amrad Model 81 5 Kolster Models K21, 23, 24, 28.... 50 Atwater -Kent Model 55-C 99 

Amrad Model 84 6 Kolster Model K43 51 Atwater -Kent Model 72 116 

Apex Model 31 7 Kylectron 'Model 70 90 Audiola Model 31. 114 

Apex S. G. Model 48 89 Majestic Model 50 52-53 Audiola Model 6T Junior 124 

Atwater -Kent Model 38. 

Atwater -Kent Models 55 and 55C.. 
Atwater -Kent Model 66. 

8 
9 

10 

Majestic Model 70. 54 

Majestic Model 90-B. 55 

Audiola Model 8T-31. 
Bosch Model 60AA 
Brunswick Model 15 

122 
118 
104 

Audiola Series 31 11 Majestic Model 130-A. 56 Colonial Model 33 AC 102 

Audiola Junior Model. 96 Philco Models 86 and 82 57 Columbia Model 100. 115 

Balkeit Model A 12 Philco Model 95 58 Crosley Model 40S. 99 

Bosch Models 28 and 29 13 Radiette Model F-14 94 Crosley Model 77 103 

Bosch Model 48 
Bosch Model 58 
Bosch Model 60 
Bosch Auto Model 80.. 
Bremer -Tully 7-70 
Bremer -Tully 81 and 82 

91 
14 
15 
92 
16 
88 

Radiola Model 44. 59 

Radiola Model 60. 60 

Radiola Model 66. 61 

Sentinel Models 11, 12, 15, 16 62 

Sentinel Model 106-B 93 

Crosley Model 54 
Edison Models R-6, R-7 
General Electric H-31 
General Motors 120-A 
General Motors Little General... 
Grebe Model AH -1 
Grebe Model SK -4. 

111 
109 
112 
111 
122 
106 
123 

Brunswick 3KRO. 17 Silver Model 30 63 Graybar Model 700 113 

Brunswick S14 91 Silver Model 30-B 64 Gulbransen Model 70 120 

Brunswick Models 15 and 22 18 Silver Model 35-A 65 Gulbransen Model 82 120 

Brunswick Models 15, 22, 32 and 42 94 Silver Model 36-A 66 Howard Model SG -8 121 

Colonial Model 31 AC 
Colonial Models 33 and 34 AC 
Continental Star Raider R20 
Crosley Jewelbox 704-B 
Crosley Models 40S, 41S, 42S, 82S 
Crosley Models 53, 54 and 57 

19 
20 
21 
26 
23 
24 

Slagle Model 9 67 

Sonora Model 5R 68 

Sparton A. C. 89 69 

Sparton 589 70 

Sparton 931 71 

Howard SGA 
Kellogg Model 533 
Kennedy Model 26 
Kennedy Model 42 
Majestic Model 20 
Majestic Model 50 
Majestic 90-B. 

101 
107 
109 
114 
123 
107 
98 

Crosley "Roamio" Auto Receiver. 22 Sparton 600, 610, 620 89 Majestic 130-A. 102 

Crosley Model 77. 25 Sparton 600, 610, 620 95 Montgomery Ward Alexander 
Day Fan Model 5080 27 Splitdorf E175 72 Model ... 108 

Delco Automotive Receiver 28 Steinite 261 73 Philco Model 20 119 

Edison Models R4, R5, C4 
Edison Models R6 and R7 
Erla Duo -Concerto Model 
Eveready Model 50 
Fada Model 7 AC 
Fada Models 35 and 36Z 
Federal Model H. 

29 
30 
31 
96 
32 
90 
83 

Steinite Models 70, 80 and 95 91 

Stewart -Warner Series 900. 74 

Stewart -Warner Series 950. 75 

Stewart -Warner R110, A, AF, 
B, BF, E, EF 94 

Stromberg-Carlson 635-636. 77 

Radiola 44. 
Radiola Model 48. 
Radiola Model 80. 
Sentinel Model 106 
Sentinel Model 108 
Silver 30-B 
Silver Model 36- A 

Sparton 620. 

98 
126 
119 
117 
191 
101 
115 
103 

Freed-Eisemann NR80. 34 Stromberg-Carlson Model 846 78 Sterling Model F 110 
French, .Jesse -Junior Model G 95 Stromberg-Carlson Model 12, 14... 76 Stewart -Warner R100 -A 104 

Freshman Model 2N12 35 Temple Models 8-60, 8-80, 8-90.... 79 Stewart -Warner R100 -AT. 1''15 

General Motors Receiver 92 TCA Clarion Model 50. 89 Stromberg-Carlson 12 118 

Gilfillan Bros. Model 100. 
Craybar Model 600 

36 
37 

Transitone Auto Radio 88 
Tev-ler Model C 

Stromberg-Carlson Model 10 
TCA Clarion Model 50 
U. S. Radio Model "6 

117 
101; 

1111 

Grebe Model A11-1 40 U. S. Radio & Television U. S. Radio & Television 
Grebe Model SK -4 AC 39 Model 37 80 Model :11 108 

Croke Synchrophase 7 38 Victor Models 1t32, Itl,45, R52 .... 81 
Victor I1.-11) 1"6 

Culbransen Nine -in -Line 
Gulbransen Model 161 

41 
9:; 

Victor Models R35, R39, RE57 .... 82 
West ingitouse Model W11-4 8:1 

Westinghouse ('olutnnire. 
We.it i nghoui e W It -4 

Westinghouse Super W R-5 

191 
1 1I) 

11)., 
Howard Green Diamond Model 8. 42 Westinghouse Super W It -5 84 Zaney (;ill Music Box Clarion 11), 

Howard Model SCA .13 Zane (gill Model 54 95 Zenith Model It I'',, 

Kellogg Models 523 to 528 
Kennedy Model 10 

44 

45 

Zenith Models 52, 53, 522, 52:1 8r 
Zenith Series 70 81; 87 

Zenith Model %h: 70 .1r. 116 
Radio I':ruriniiering Formula:4 and 

Shop Ilintu I"7 1:16 
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Radio .tie vice Sch.,rmlica 

STANDARD SYMBOLS USED 

/99; 20/h; 227 
226, ETC. 

222 

, 

f I Í Í I I 

,224 280 28/ 
RECT/PIER RECTIFIER 

QRS 874 
RECTiFiER 

1P1 
.0/PL' LITE 

Ph/07-0- 
ELECTRIC CELL 

f9NTENNR 

1 

SOLDER d0/N7- FIXED VAR/ABLE 
CONNECT/ON) CONO. CONDEN6ER 

NEON 
TUBE 

/.TF7 COIL RUO/O FREQ. RE TRR/1/(S. 
oR CHOKE CHOKE 

c.)O 

a o. 
11-0-07M 

OSC/L Lf7TOR REG'ENERHT/!/E 
COUPLER 

.9 /D/O FREQ. 
TRANS. 

L/NE 1/0L 7;94 -E 
Fi'EQUL RTOR 

COUPLER 

o' 
o. 

OUTPUT PUSHPULL 
CHOKE TRANS. 

a 
I 

I 

. 
, 

. íNO CHRSS/S JUMP 
(GROUND) CONNECT/ON) 

IMPEDR/CE RES/STRNCE l/RR/- 
COUPLE COUPLE OMETER T+1 

FIXED 
RES. 

TRPPED 
REs. 

J 
SNPP 

SW/TCH 
JRCK 

SWITCH 
PRONO. 
JFICI( 

VAR/RBLE 
RES. 

POTEN- 
T/OMETER 

MUL T/- 
TRPPED RES. 



Radio Service Schematics 

The A0C ayton Navigator 
THE circuit employed in the Navi- 

gator, made by the A -C Dayton 
Co., Dayton, Ohio, is one built un- 

der patents held by the 
Teclinidyne Corp. It is a 

preselection circuit and 
comprises three parts, the 
selector, the amplifier and 
the power pack. 

Selector Circuit 
The selectór is composed 

of a four gang condenser 
and four sets of inductance 

I. coils. The condenser is en- 

closed in a shield with 
openings in the side of the 
shield for the contacts and 
for the adjustment of the 
trimmer condenser. The 
inductance coils are wound 
on two coil tubes, each coil 
tube containing one-half of 
the windings necessary for 
tuning one stage. The first 
pair of coils couple induc- 
tively to the second pair of 
coils and the third pair 
couple inductively to the 
fourth pair. The shielding 
can shields the pairs of in- 
ductive coils from picking 
up any outside signal and also from 
coupling between the various coils 
when such coupling is undesirable. 
Coupling between the second and third 

inductance coils is accomplished by the 
use of a small coupling coil. 

The principle of the amplifier is that 
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eceiver 
due to a change in frequency of the im- 
pressed signal. The amplifier is built 
so that the tubes are in a straight line 

thus overcoming difficulties 
due to feed back from tube 

//0Y. 60-- 

Fig. 10. The power supply for the A -C Dayton 
described on this page is shown above 

of self -tuning accomplished by the cor- 
rect design of the input and output 
circuits of the tubes to take advantage 
of the change in capacity of the tubes 

to tube. 

Correct Adjustment 
The following is ap- 

proved procedure for the 
correct adjustment of the 
condensers: Ground and 
antenna wires are con- 
nected to the proper bind- 
ing post on the chassis. 
The volume control is 
turned completely on. 
Tune in a station at ap- 
proximately 20 to 25 on 
the dial. Adjust the trim- 
mer on the left-hand con- 
denser as you look at the 
set from the front until 
maximum volume is ob- 
tained. Then adjust second 
and third trimmer con- 
densers until maximum 
volume is obtained. If 
more sensitivity is desired 

receiver the main tuning dial should 
be shifted back and forth 
slowly until the signal in- 

tensity is the greatest and the trimmers 
can again be more finely adjusted for 
the final setting. The No. 4 trimmer 
should not be varied. 
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Fig. 11. The preselection tuner used in the A -C Dayton receiver may be seen at the top left of the schematic 
diagram shown here 
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The Amrad 
KMOWN as their model 70, the 

a. c. receiver illustrated sche- 
matically on this page is made 

by the 1ntrad Corp. at Aledfold Ilill- 
side, Mass. '1 hese receivers are neut al- 
ized at the factory for melage tube 
capacity of 8.76 
milt'. , 

Should all of 
the tubes installed 
in the receiver be 
at the extreme 
limits of capacity, 
the receiver may 
possibly oscillate 
on the very short 
wavelengths at the 
end of the scale. 
When this occurs 
it can be in a great 
majority of cases 
stopped by shift- 
ing the tubes 
around. Another 
cause of oscilla- 
tion may be high 
line voltage. This 
should always be 
measured and a 
connection pro- 
vided on the power 
pack set to the 
proper point re- 
gardless of 
whether the set 
oscillates at the 
short waves. 

r 

Modell 70 A. C. Receiver 
11s the oscillator. Iteuloe the third r. 1. 

tube (third tube Iron' the 1 il;ht-hand 
end of the lecrivel looking front the 
back of cabinet) . Readjust the tuning 
until loudest signal is braid. `I hen cut 
a Harlow strip of stiff paper and push 

AA/ 

NOT O /,V7 ON 
PdwE,eÚs'/r5,15E-\ 

P P//.PTN04S7 C, PA.PTND 377 
" 456 M " 7/34 

Rz " ' !65 Mi '- 7098 
C " 382 7 - 7/65 

Ti PA.PTND. 7/93 R3 
L " 7/97 C2 
5 ' /D23 
Pi 73 

it \1'I '>trllllg signal it :nay not go out 
entirely, but will dhow a very ,harp 
IIIillilnulll. When '/sell 01' till' minimum 
point i-. leached the stage is neutralized. 

Remove tube and the paper strip, ire. 

place the tube and covet, then proceed 
with the second t. 
f. stage, which is 

z_ JvOLra 

PrS7.PTN0 452 
- - 383 

/3.svpLrs 

-4 
/IIVOLTS 

6Rp 

the second from 
the right and in 
exactly the same 
manner adjust NC 
No. 2. Ake! this 
stage has been ad- 
justed the tube 
from the first stage 
on the light -hand 
side is t emoved 
and after the fila- 
ment has been 
masked, adjust NC 
No. 1 for mini- 
mum signal. 

. E/7.rE.PF/ELO Aligning R. F. 
Stages 

SR.22 

OET8 

//O'qNT 

Fig. 6. The schematic diagram of the power supply used on the Antrad Model 70 
is shown above 

Reneutralizing Set 
In rare cases where changing tubes 

and correct line voltage do not stop this 
trouble, the procedure for reneutraliza- 
tion is as follows: Adjust your local 
oscillator to the shortest - wavelength 
which can be reached by the receiver 
before it starts to oscillate. Adjust the 
receiver to exactly the same wavelength 

it down into the left-hand filament 
opening of the tube socket. Replace the 
tube, making sure the filament does not 
light. Then place the neutralizing 
wrench on NC No. 3, which is the 
neutralizing condenser for that particu- 
lar tube, and is located nearest the tube. 
Adjust until no signal is heard, making 
sure the set is tuned to the signal. With 

The three neu- 
tralizing condens- 
ers are those near- 
est the tubes. The 
condensers fur- 
thest away from 
the tubes are 
known as the pad- 
ding condensers 
and are used for 
realigning the tun- 
ing stages. To ad- 

just these it is only necessary to tune the 
receiver to a weak oscillator signal or 
to a distant broadcasting station and 
adjust the padding condensers until the 
maximum signal is received. This ad- 
justment is also made with the neutral- 
izing wrench. 

There are four possible causes of the 
set oscillating on short waves. 
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1 
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Fig. 1. The schematic diagram of the receiver and the power supply used in the Amrad model 81 is shoran in 
the above drawing 

ADE by the Amrad Corporation, 
Medford Hillside, Mass., the 
model 81 receiver of the Bel 

Canto series is illustrated in this page. 
The receiver and power supply sche- 
matic is shown in Fig. 1 while a table 
of typical tube voltages is shown in 
Fig. 2. The model 70 Amrad was shown 
schematically on page 92 of the Novem- 
ber, 1929 issue of this magazine. 

The receiver uses three 224 screen 
grid tubes in the radio frequency stages 
followed by a 227 detector with grid 
condenser and leak detection. Coupling 
into the first audio stage is a resistive 
combination, arrangements being made 
for the inclusion of a phonograph pick- 

up in this circuit by means of a switch 
shown in the schematic. The power out- 
put stage consists of two 245 tubes ar- 
ranged in push-pull. 

The antenna circuit of the first tube 
has a tapped inductance with a short, 
long and medium antenna tapoff. A 
switch is provided for selecting either 
of the three types of antenna. 

Screen Volume Control 

The volume control on the receiver is 
a variable resistance between the high 
line and ground, the arm of the resist- 
ance at the ground end going to the 
screen grids of the three 224 tubes, al- 

Amrad Model 81 Bel Canto Series 

Tube 
Typo 

Position 
in Set 

A 

Volts 
II 

Volts 
C Cathode Screen 

Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.25 180 1.5 80 4. 7.5 3.5 
224 2 R.F. 2.25 180 1.5 80 4. 7.5 3.5 
224 3 R.F. 2.25 180 1.5 80 4. 7.5 3.5 
227 Det. 2.25 30 1.5 1.6 .1 

227 1 A. F. 2.25 160 10.5 4.1 5.2 1.1 

227 1 A.F. 2.25 160 10.5 4.1 5.2 1.1 
245 2 A.F. 2.25 250 50 28 32 4.0 
245 2 A.F. 2.25 250 50 28 ' 32 4.0 
280 Rect. 4.65 l I 0 -- 

Line voltage, 120. Set on 120 -volt tap. Volume control maximum. 

Fig. 2. Taken with a Jewell analyzer the typical tuba voltage would be approxi- 
mately as shown in they above table 

tering the potential placed on these 
screen grids. 

The dynamic speaker field is in- 
cluded as a part of the resistance net- 
work between the center of the filter 
chokes and the ground. Hum control 
on the receiver is afforded by means of 
two hum controls, one of which is 
across the filament transformer sec- 
ondary for the 224 tubes, and the other 
between ground and the center tap of 
the 2.5 volt secondary for the 245 tubes. 
A condenser goes from the two arms 
to ground. 

The lower portion at the left of the 
schematic shows the condenser for 
filtering which is a Mershon. It has 
four sections, two sections of 8 mfd. 
apiece, one being placed at the entrance 
to the choke and the other at the out- 
put, while the two 18 mfd. sections are 
disposed around the input and output 
of the second filter choke. A resistive 
connection is employed between the out- 
put of the first choke and the input of 
the next. 

Voltage Control Switch 

The alternating current line is fused, 
and the primary of the 110 transformer 
is provide 1 with a voltage control 
switch. An electrostatic shield is in- 
serted between ptimary and secondaries 
on the power transfot rner and is 
grounded. Pilot lights are operated 
aci oss the 2.5 volt secondary for the 
245 tubes. The secondary of the push- 
pull output transformer in the 245 
plate circuit goes directly to the voice 
coil on the dynamic speaker. 
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Amrac 
N the schematic diagram al the bot- 
tom of this page will be found the 
electrical connections for the Amrad 

model 84 receiver. A table of the tube 
operating values will be found in Fig- 
ure, I, these values being taken from 
the voltage limits table shown in the 
Amrad service manual from which ex- 
tracts have been made. 

How Voltages Derived 
An examination of the circuit dia- 

gram in Figure 2 will show that the 
return plate circuit from the speaker 
field is connected directly to the r.f. and 
first audio plates and through a 100,000 
ohm resistor to the detector plate. Thus, 
practically the same voltage is applied 
to the r.f. and first audio plates while a 
somewhat lower voltage ís applied to 
the detector plate. The appropriate 
positive voltage for the screen grid of 
the detector tube is applied through a 
1 megohm resistor connected to the 
positive plate circuit return from the 
speaker field. 

Below the first audio tube on the cir- 
cuit diagram a branch of this positive 
plate circuit passes down through a 
string of resistors, 2500, 1100, 330 ohms 
and thence to ground (chassis). These 
resistors supply potential to the r.f. 
screen grids and the first audio emitter. 
The circuit to the r.f. screen grids runs 
from the junction of the 2500 and 1100 
ohm resistors through a 10,000 ohm 
(20,000 ohm in later chassis) to the 
tubes. The emitter of the first a.f. tube 
is connected to the junction between the 
330 and 1100 ohm resistors. Emitters 
of the r.f. tubes are grounded to chassis 
through proper resistors shown. Emit- 
ter of the detector is biased to ground 
with a 20.000 ohm resistor. 

Receiver Model 84 
Output Grid Bias 

Grids of the output tubes are biased 
with approximately 860 ohms from cen- 
ter tap of the filament resistor to 
ground. Biasing of the first a.f. tube is 
accomplished by the resistor between 
the emitter and ground. 

Volume Control 
In the grid circuit of the first a.f. 

tube is a variable coupling resistor 

Laitting the emitters ¿it positive poten- 
tials with respect to chassis and par- 
tially, when grid current is (owing, by 
the drop due to the grid current in the 
60,00(1 ohm resistor in the detector grid 
circuit. This latter drop due to grid 
current is the basis of the automatic 
volume control. A signal strong enough 
to cause grid current to flow in this 
circuit automatically increases the nega- 
tive bias on the grids of the r.f. and 

Amrad Model 84 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Plate 
Normal M. A. 

C Cathode Screen Plate Grid 
Volts Volts Volts M. A. Test Change 

224 1 R.F. 2.3 170 2.5 60. 
224 2 R.F. 2.3 170 2.5 60. 
224 3 R.F. 2.3 170 2.5 60. 
224 Det. 2.3 95 4.0 35. 
227 1 A.F. 2.3 130 8.0 
245 P.P. 2.3 220 40. 
245 P.P. 2.3 220 40. 
280 Rect. 4.6 250 

Line voltage 117. Volume control maximum. 

Fig. .1. Tube operating values in the above table are derived with speaker .con- nected and line voltage of 117, with fuse in high position. Measure plate and grid voltages with a high resistance d.c. voltmeter (600 ohms or more per volt) front plate or grid contact to emitter contact, except for the grid voltage of the first a.f. tube which should be measured from emitter to chassis 

which is used as a manual volume con- 
trol. Since it follows the detector in 
the circuit, it controls the volume both 
of the radio signals and of the phono- 
graph reproduction through the phono- 
graph terminals. 

R.F. and Detector Bias 
The biasing. of the r.f. and detector 

tunes is partially accomplished by main- 

detector tubes. This decreases the am- 
plification in the r.f. and detector 
stages. 

Local -Distance Switch 
In addition to the manual volume 

control and automatic volume control, 
a local -distance switch is provided for 
adapting the receiver to the reception of 
powerful signals from nearby stations. 
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Fig. 2. The schematic diagram of the Amrad model 84 is shown in this drawing 
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Apex No. 31 U. S. Rac 
APEX series 31 is the model made 

by the U. S. Radio and Tele- 
vision Co., and illustrated sche- 

matically on this page. Response curves 
of this model appeared on page 63 of 
the November issue of this magazine. 

In the section of the service manual 
devoted to repairs and adjustments are 
found a number of interesting sugges- 
tions that will doubtless be of aid to 
service men. 

Poor Heater Welds 

For example, many cases of inter- 
mittent operation in receivers are due 
to a poor weld at the heater connection 
in the heater type tubes. These tubes 
will have a complete circuit through 
the heater one moment and will then go 
open. After cooling down, the circuit 
through the heater will be completed 
again and the tube will function, going 
open again as soon as the weld contact 
loosens. If the volume drops during 
reception look at once to see that heat- 
ers are burning. 

A cathode to heater short in the 224's 
will cause excessive hum, and there will 
he no control of volume due to the 
shorting out of the bias resistance. 
Traces of gas in the 224 will cause low 
volume. A pronounced blue glow in 
the 280 is caused by gas, results in low 
B voltage, excessive hum and in some 
cases distortion. A shorted 280 will 
cause burnout of the power transformer. 
For best results the 245's in pushpull 
should be balanced for plate current 
within 3 milliamperes. One good and 
one defective 245 may cause distortion. 
Dirty tube prongs may cause noisy 
operation or change the resistance of 
the filament circuit sufficiently to cause 
weak reception or appreciable hum in 
the speaker. Prongs should be cleaned 
periodically to insure good contact. A 
fine grade of sandpaper is best for this. 
Emery cloth or steel wool should not 

lo and Television 
be used on account of possible short 
circuits from particles. 

Excessive hum may be due to a num- 
ber of causes, among which are in- 
cluded: defective 280 or 227 tubes; ex- 
ternal pick-up (disconnect antenna and 
ground from set and see if hum dis- 
appears) ; open .1 mfd choke condenser 
open or shorted; shorted filter choke; 
open filter condenser; defective wiring 
in grid circuits; improper grounding 
of the shield plate in the power trans- 
former between the primary and sec- 
ondary windings; heater to cathode 
short in the 224, as well as an open 
cathode connection in this same type of 
tube. 

tube shield plates which electro- 
statically isolate the r.f. and detector 
tubes and grid circuits; an open by- 

pass condenser; shorted detector plate 
choke; poor ground connection to the 
subpanel at any point (inspect for high 
resistance joints and lacquer at ground 
contact point) . 

In the table in Figure 1 may be found 
the operating tube voltages as indicated 
by the manufacturer of the set. The 
schematic of the receiver and its power 
supply is shown in Figure 2. 

The tone blender used in this model 
is an arrangement for controlling the 
degree of reproduction of the higher 

Apex Model 31, U. S. Radio 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R. F. 2.25 178 3.0 3.0 86 3.4 5.8 2.4 
224 2 R. F. 2.25 178 3.0 3.0 86 3.4 5.8 2.4 
224 3 R. F. 2.25 178 3.0 3.0 86 3.4 5.8 2.4 
227 Det. 2.25 60 9.0 9.0 .25 .30 .05 
227 1 A. F. 2.25 160 12.0 12.0 4.5 5.5 1.0 
245 P. P. 2.35 246 40 25.0 30.0 5.0 
245 P. P. 2.35 246 40 25.0 30.0 5.0 
280 Rect. 4.9 37 

Line voltage 115. Volume control maximum. 

Fig. 1. Tube operating values as supplied by the maker of the Apex Series 31 
are indicated in this table 

Uncontrolled oscillation may ensue 
from any of the following causes: tubes 
whose mutual conductance is consider- 
ably in excess of the standard; the 227 
detector has in some instances been 
found responsible for oscillation (the 
remedy in either case is to try out an- 
other tube of the same type) ; cover of 
chassis shield not in place when set is 
operating, this cover having on it the 

audio frequency notes. For certain 
types of reception it is advisable to re- 
produce all of the frequencies, while 
for other types of reception it is more 
pleasing to the ear to limit the higher 
audio frequencies. This optional limi- 
tation is accomplished with a .006 mfd 
condenser and a 500,000 ohm variable 
resistance in series between the grids of 
the 245's as shop% n in the schematic. 
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Fig. 2. The .schematic dia'rnm of the receiver r,nrl pincer supply tar th,e ,Ipex :u ,erlr.. ie .hrrran in this drawing 
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Atwater Kent 
0 NE of the trtuny ieceiets made 

by the Atwater hunt Nianutac- 
turing Company of Philadel- 

phia, 1'enitsy1 aniu, is model 38 illus- 
trated on this page. It is a seven -tube, 
single dial, a. c. receiver, with a power 
unit incorporated in a metal cabinet 
that houses the set. 

Four It. 1. Stages 
As disclosed in the schematic diagram 

Figure 3, the circuit has foul stages of 
tudiu frequency amplification, with 
double coil type r. I. transformers, a 
tuned detector and two stages of audio 
frequency amplification. The first 
radio frequency tube is not tuned and 
acts as an antenna coupling tube. The 
second audio stage is of the power type 
with condenser -choke coupling to the 
speaker. 

Local -DX Switch 
Since the volume provided by this set 

is ordinarily more than required for 
local reception, a special switch (the 
local -long distance toggle switch) is 
prop ided on the front of the cabinet to 
open the plate circuit of the second 
radio frequency amplifying tube, 
thereby reducing the volume materially. 

The volume control consists of an 
adjustable resistance connected from 
antenna to ground. It is shown at the 
extreme left in the schematic circuit, 
Figure 3. As will be seen, the antenna 
lead enters the set through a shielded 
cable. 

The schematic diagram of the power 
unit used with this receiver is shown in 
Figure 2. The unit is encased in a 
metal cover which has an opening in 
the left-hand end of the top for inser- 
tion of the rectifier tube. There are 
two metal containers, one for the power 
transformer and one for the condensers 
and choke. 

ecellver IV 
Typical Sot `7oltiige's 

Using a Jewel No. 199 a. c. -d. set 
analyzer, typical voltage readiugi oil 
the Nlodel 38 with a line voltage of 115 
are shown below: 

First t. f. 226, tube out, A voltage 1.3, 
B voltage 173, tube in tester A voltage 
1.25, B voltage 165, C voltage 10, nor- 
mal plate m. a. 4.8, plate ni. a. grid test 
8.4, plate m. a. change 3.6. 

Second r. f. 226, tube out, A voltage 
1.3, B voltage 173, tube in tester A volt- 
age 1.25, B voltage 165, C voltage 10, 
normal plate m. a. 4.8, plate m. a. grid 
test 8.4, plate m. a. change 3.6 

Third r. f. 226, tube out, A voltage 

ocJel No. 38 
Second audio 171, tubr. out A volt- 

age +1.6, 11 voltage 192, tube in tester A 
voltal. . 'I.3, B voltage 180, I. voltage 
36, normal plate in. a. I8,1), flute in. a. 
grid test 19.1", plate nt. a. change 1.5 

Rectifier 280, tube in tester, A voltage 
4.3, normal plate in. a. 20. 

Replacements 
It is observed in the Atwater -Kent in- 

struction manual that if one vat iable 
condenser is found defective on test, it 
is necessary to replace the entire group 
of four variable condensers. If one of 
'the double radio frequency transformers 
is defective it will be necessary to re- 
place the entire group of lour double 
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1.3, B voltage 173, tube 
age 1.25, B voltage 165, C voltage 10, 
normal plate m. a. 4.8, plate m. a. grid 
test 8.4, plate m. a. change 3.6. 

Detector 227, tube out A voltage 
2.25, B voltage 80, tube in tester A volt- 
age 2.0, B voltage 22.5, normal plate 
m. a. 2.2, plate m. a. grid test 2.2, plate 
m. a. change 0.0 

First audio 226, tube out A voltage 
1.3, B voltage 173, tube in tester A volt- 
age 1.25, B voltage 165, C voltage 10, 
normal plate m. a. 4.8, plate m. a. grid 
test 8.4, plate m. a. change 3.6. 

SPEAKER ChtXE-----. 

in tester A volt - r. f. 

Fig. 2. At the left 
is shown the dia- 
gram of the power 
unit used on At- 
water Kent Models 

37 and 38 

transformers. In replacing the vol- 
ume control the chassis must be re- 
moved from the cabinet. 

Color Coding 
The schematic diagram in Fig. 3 

shows all of the colors used in the cable 
leads. It will also he seen that the in- 
put of the first coupling tube is a choke 
input, the volume control placed across 
it. Each of the 226 r. f. stages have a 
resistor in the grid circuit. None is used 
in the first tube and none in the de- 
tector. 
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Fig. 3. In this illustration is the schematic wiring diagram of the Model 38 Atwater Kent receiver 
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Figure 1. The transfórmer coupled r.f. early version of the Atwater -Kent 55 

TW0 designs of the Atwater -Kent 
55 and 55-C receivers are illus- 
trated on this page, the first being 

shown in Figure 1, and representing an 
early version of these models in which 
transformer coupling was employed for 
the radio frequency stages. The second 
is shown in Figure 2 and represents a 

later design of the 55 and 55-C embody- 
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ing capacity coupling between the r. f. 
Two 224 screen grids are used in the 

r.f.; a 227 in the detector which is of 
the plate rectification type, a 227 first 
audio stage, and two 245 tubes in push- 
pull for the output stage. Rectifier is a 
type 280 full wave. 

Connections for the socket plug for 
the speaker are different in the two 
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and 55-C is shown in this diagram 

models, the wiring having been simpli- 
fied in the later model shown in 
Figure 2. 

In the early model Figure 1 the vol- 
ume control governs the screens of the 
224's, while in the last model the vol- 
ume control is across the input primary, 
although a control is still left for the 
screens as in the previous model. 
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Figure 2. 1n this schematic is found the later design capacity coupled r.l. job made by Atwater -Kent 
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Atwatero 
MANY requests have been re- 

ceikcd from service men for 
the schematic liagram of the 

Atwater -Kent model 66 which is il- 
lustrated in It igure 2 on this page. 
A table showing average tube char- 
acteristics as taken with a Weston set 
tester is shown in Figure 1. 

According to data shown on the At- 
water -Kent service sheet in some 
early model 66's the volume control 
resistor in the plate circuit of the 
first r.f. is connected across the r.f. 
choke coil in the plate circuit of the 
first r.f. tube. The slider of this re- 
sistor is connected to a tap on the sec- 
ond r.f. transformer through a cou- 
pling condenser. 

Service hints covering voltage read- 
ings are found in the Atwater -Kent 
wall sheet, which also indicates the 
various schematics. While on this 
page is given the voltage table as 
taken with a set tester the trouble 
shooting data is abstracted from the 
wall sheet. 

No readings on the filaments indi- 
cates open filament winding or con- 
nection. 

No reading of the plate voltages in- 
dicated an open high voltage winding ; 

open filter choke ; open r.f. resistor ; 

open r.f. choke in the first r.f. plate 
circuit; open r.f. bias resistor or first 
r.f. bias resistor; open speaker field 
coil; open r.f. choke in second r.f. plate 
circuit; open r.f, choke in third r.f. 
plate circuit; open detector filter re- 
sistor, coupling resistor, r.f. choke or 
detector bias resistor, open first a.f. 

.S'. ,f1'T. 
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ent Mot el 66 
ATWATER KENT -MODEL 66 -- 

Tube 
Type 

Position 
In 

Set 

A 
Volts 

li 
Volts 

C 
Volts 

Cathode 
Volts 

Screen 
Volts 

Normad 
flute 

Al. A. 

Plate 
1\I. A. 
Grid 
Test 

Change 

224 1 RF 2.1 165 5.2 +6 110 

80 

2.6 

2.8 

3.6 

5.4 
224 2 RF 2.1 175 2.5 +3 5.0 

5.1 221 3 RI? 2.2 165 2.5 +3 74 

227 Det 2.2 225 23. +23 .6 .7 
227 1 Ah' 2.2 165 5. +12 5.8 6.5 
250 PP 7.0 440 78* 35. 40. 
250 PP 7.0 440 78* 35. 40. 
281 Rect 7.1 58 

281 Rect 7.1 58 

Line voltage 118. Volume Control maximum. 
*Resistors in series with grid. 

Figure 1. The voltages shown in this table are those obtained with a set tester. service data the voltages are given as taken with a high resistance dc voltmeter 
necessary terminals 

filter resistor; primary of a.f. input 
transformer, or first a.f. bias resistor ; 

open primary of output transformer. 

No reading of grid voltages may in- 
dicate trouble due to an open second- 
ary of the first r.f. transformer; open 
secondary of the second r.f. trans- 
former; open secondary of the third 
r.f. transformer, or open secondary of 
the fourth r.f. transformer; open first 
a.f. grid leak ; open secondary of the 
a.f. input transformer, or open second 
a.f. grid filter resistor. 

In the A -K 
between the 

Lack of readings on the screen volt- 
ages might indicate an open bleeder 
resistor (shown at the left in the dia- 
gram) ; open volume control resistor 
located in the screen of the third r.f. 
tube. 

It will be observed that this model 
uses two 250 tubes in pushpull for the 
output stage, and that two 281 recti- 
fiers are employed in the full wave 
connection for supplying do voltages 
for the receiver and its speaker. 
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Figure 2. The schematic diagram of the Atwater -Kent model 66 is shown in the illustration above 
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Auclio]la Super 1931 Modell 
ELECTRICAL details of the 

Audiola Super 31 will be 
found in the schematic dia- 

gram Figure 2 on this page, while the 
table of average tube characteristics 
will be found in Figure 1. 

Among the causes of improper op- 
eration as indicated in the Audiola 
service manual for the 31 are the fol- 
lowing : 

Noisy operation. When grating or 
scratching noises, or excessive hum are 
heard, it is well to disconnect antenna 
and ground from receiver before look- 
ing for trouble in the chassis. Cessa- 
tion of such sounds with antenna and 
ground off indicate trouble ís external 
to receiver. Grounded antenna, poor 
electrical joints in wiring system, leak- 
ing insulators and nearby electrical 
devices can all cause undesirable 
noises which can only be eliminated at 
the source. The more sensitive the re- 
ceiver the greater the amount of noise 
it will pick up. Do not blame set for 
noisy operation until it is definitely 
shown source is in the chassis. It is 
always advisable to check tubes by in- 
terchanging with others before at- 
tempting to service the chassis itself. 

Service Notes 

If excessive hum develops check the 
following : poor or broken ground, 
speaker, aerial or ground lead near de- 
tector tube; poor rectifier tube; open 
audio transformer or C bias resistor 
in audio stage ; open center lap on 
power transformer, either 224 or 227 

t. ' heater windings, or 245 filament, wind- 
ing; any open ground in the chassis; 
poor heater tithes; poor 245 tubes in 
push pull sockets ; a mechanical hum 
may he caused by loose iron in the 
choke or power transformer. This may 
he determined by disconnecting voice 

' coil leads from the speaker, leaving 

field connected and turning set on. 
Placing ear near chassis may disclose 
source. Tighten clamping nuts on 
iron frames enclosing power trans- 
former and choke. 

Low volume may be caused by poor 
antenna or open antenna lead-in. Use 
of indoor or badly located shielded an- 
tenna in steel constructed building or 

Change 227 tubes in detector and 
oscillator sockets. Line speaker com- 
partment with felt or some other 
sound absorbent material. Oscillation 
or whistling when volume control is 
too far ís usually caused by a poor 224 
in the r. f. sockets; set will also oscil- 
late if shielding cans are left off the 
r. f. tubes. High resistance joints, 

AUDIOLA-MODEL SUPER 31 

le 

Tube 
Type 

Position 
In 

Set 

A 
Volts 

B 
Volts 

C 
Volts 

Cathode 
Volts 

Screen 
Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test 

Change 

224 RF 2.4 160 2.5 2.5 80 4.0 

227 Osc. 2.4 80 12.* 7.0* 

224 1 Det 2.4 160 8. 8. 80 .2 

224 1 IF 2.4 160 2.5 2.5 80 3.0 

224 2 IF 2.4 160 4.0 4.0 80 2.0 

227 2 Det 2.4 150 18 18 1.0 

245 PP 2.35 245 48 28. 

245 PP 2.35 245 48 28. 

280 Rect 4.7 260 58 

Line voltage 115. Volume Control maximum. 
*Non -oscillating. 

Figure 1. Average tube voltages on the Audiola Super 31 as given in the instruction manual 
will be found in the above table 

industrial district ; defective tubes ; 

tuned stages out of alignment ; open 
circuit in r. f. or audio. 

Howling, whistling or distortion: 
The most frequent, canse of an audio 
howl of particular frequency is the re- 
sonance set up by a microphonie de- 
tector tube and a thin -walled cabinet. 

poor soldering, corroded connect ions, 
etc., may also cause a howl. Poor or 
wcak tubes -in detector or audio sockets 
will cause poor quality of reproduc- 
tion. A defective speaker will cause 
distortion. Bad cases of oscillation 
will usually be found due to open by- 
pass condensers. 

RlIUl7R u11v1111 
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Figure 2. Flectical details o/ the receiver and its power supl.ly may be obtained by consulting the schematic diagram above 
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lrudio Service Schematic: 

alkeit Model A Receiver and Pack 
DESCRIBED on this page is the 

Balkeit Model A receiver manu- 
factured by the Balkeit Radio 

Co., North Chicago, Illinois. It is a 
seven tube single dial neutrodyne re- 
ceiver of the antenna type, having four 
tuned stages including three stages of 
neutralized radio frequency amplifica- 
tion, a tuned detector, one stage of 
straight and one stage of push-pull au- 
dio frequency amplification. It is 
equipped with a dynamic speaker field 
supply and may be used in connection 
with an electric phonograph pick-up to 
reproduce phonograph music. 

Indoor or Outdoor Antenna 
This receiver is entirely self-con- 

tained and employs five 227 heater type 
tubes, two 112-A tubes and a 280 recti- 
fier. Either indoor or outdoor antenna 
may be used, although if an outdoor 
aerial is desired it should not exceed 50 
feet in length and should be carefully 
erected and insulated. According to the 
schematic shown in Fig. 1, there is a 
hum control provided on the receiver, 
which is placed across the filament sup- 
ply for the 227 tubes. This control is 
mounted near the tubes on the left-hand 
side of the receiver and has a shaft head 
arranged for adjustment with a screw- 
driver. In the event that objectional 
hum is heard, turn the volume control 
to the right, adjust the station selector 
so no signal is received and turn the 
hum control until a minimum hum is 
heard in the speaker. There will be two 
positions of this hum control at which 

hum would be at maximum intensity 
and the proper position will be about 
midway between these two positions. 
Ordinarily it will not be necessary to 
change this adjustment unless a new 
detector tube is used. 

This receiver is designed to supply 
d. e. power to energize the field of any 
standard dynamic speaker of the type 
using 100 to 150 volts d. c. Dynamic 
speakers designed for use. on 6 volts 
Li. c. supply cannot be connected to the 
field terminals of the receiver. A pick- 
up jack located on top of the receiver 
chassis near the left-hand edge is pro- 
vided for plugging in the cord from an 
electric phonograph pick-up device 
when it is desired to use the audio am- 
plifying system of the receiver and the 
loud speaker to reproduce phonograph 
music. To use this feature no receiver 
adjustments are necessary. 

Neutralization Data 
The neutralizing condensers are 

shown in the schematic in Fig. 1 and 
are placed between the grid of one 
r. f. tube and the neutralizing tap on 
the secondary of the succeeding in- 
ductance. Although the set is neutral- 
ized in the beginning, if it becomes nec- 
essary to neutralize the set again, the 
following information may be of help. 
A full set of good tubes is required. In 
addition a single 227 tube which has a 
burned out heater element is used for 
making the neutralization test. Place 
all tubes in proper sockets, connect 

aerial, ground and speake and tune in 
a strong nearby station on the lowest 
wavelength possible. Adjust receiver so 
signal is received at maximum volume. 
Place tube with defective heater element 
in first r. f. socket. If no signal is 
heard, this stage is properly neutral- 
ized. If a signal is heard, even though 
of decreased volume, the neutralizing 
condenser with that tube, which has its 
adjusting screw located directly in front 
of the tube, must be adjusted. Use a 
neutralizing tool (not a screw -driver) 
and carefully adjust the screw until 
minimum signal is heard, at the same 
time moving the tuning dial slowly 
back and forth across the station signal. 
Do not press on the tool when making 
this adjustment, as the capacity may 
change when the tool is removed. Re- 
move tube with the defective heater and 
place a good tube in the first r. f. 
socket. Remove tube from second r. f. 
socket, place defective tube in socket 
and repeat as before until all stages 
have been neutralized. 

Trimming Condenser 
A fourth condenser which is known 

as a padding or trimming condenser is 
located directly in front of the detector 
tube. To adjust this tune in a low 
wavelength local station at moderate 
volume, adjust the tuning drum so max- 
imum signal intensity is obtained with 
lowest possible setting of volume con- 
trol. Use neutralizing tool and adjust 
padding condenser until maximum sig- 
nal intensity is obtained. 
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Fig. 1. Both the receiver and power supply schematics are combined in the above diagram of the Balkeit Model A Set 
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1Moctels 28 ant 

a 

THE model 28 receiver made by 
American Bosch Magneto Corp. 
at Springfield, Mass., consists of 

the standard chassis and standard push- 
pull power pack mounted in a table 
model cabinet. The two units are cov- 
ered by a single shield and the receiver 
and power unit are already intercon- 
nected. Installation of this model con- 
sists in connecting the reproducer, an- 
tenna, ground, attachment cord, and in- 
serting the tubes. 

Use Set Tester 
A variable tap switch is provided to 

take care of line voltages between. 100 
and 130 volts. It is absolutely essen- 
tial that the service man determine the 
maximum line voltage to which the re- 
ceiver is to be connected. Voltage read- 
ings should be made depending on load 
conditions of the line so that the best 
average voltage may be ascertained. 
For this purpose the service man should 
either use the model 537 Weston a. c. 
and d. c. radio set tester or the Jewel 
model 199 a. c. and d. c. set analyzer. 

When the receiver is in operation it 
is desirable to interchange the location 
of the type 226 tubes to obtain maxi- 
mum performance. Always switch the 
receiver off by means of the main switch 
before changing tubes. Any type 226 
tube which works poorly in any radio 

29 osch Receivers 
frequency socket should be placed in 
the first audio socket. 

On the model 28 the speaker jacks 
are connected on the rear of the power 
unit at the left of the receiver. These 
jacks fit any standard cord tips. Since 
the output transformer of the push-pull 
stage eliminates direct current in the 
speaker jacks attention to polarity is 
unnecessary. 

Adjusting R. F. Stages 
The fact that no signal will come 

through a stage which is perfectly bal- 
anced, providing the tube filament is 
not lighted, is utilized to adjust the re- 
ceiver should it become necessary to 
balance the radio frequency stages. 

A modulated radio frequency oscil- 
lator made by Bosch is used to provide 
a signal for the receiver to pick-up. A 
powerful local broadcast station may 
also be employed, preferably one com- 
ing in at from 30 to 50 on the dial 
scale. When using the oscillator turn 
the station selector dial to about 40 de- 
grees. Then tune the oscillator until 
the signal is picked up by the receiver. 
When using the broadcast signal sim- 
ply tune it in for maximum volume. 

Make sure that the clarifier and se- 
lector dial are set at a position of maxi- 
mum volume. This is important. Turn 
the volume control fully on. 

Now remove the tube from the first 
radio frequency socket and replace it 
by a type 226 which has had one of its 
filament prongs sawed off. The tube 
must otherwise be in good condition. 
Do not use a burned out tube. 

Due to the fact that the one filament 
prong has been removed the tube will 
not light and if the stage is in balance 
no signal will be heard. If, however, 
the signal is heard, adjust the nut of 
the first r. f. balance condenser with 
the service tool until the signal disap- 
pears. If the nut is turned beyond the 
balance point the signal will again 
come in. Leave the nut at the point of 
minimum volume. This completes the 
balance of the first stage. Second and 
third stages are balanced in exactly the 
same manner using the adjusting nut 
of the second r. f. balance condenser 
and the third r. f. balance condenser. 

Align After Balancing 
Alignment of the set must be done 

after the receiver is balanced. To do 
this simply adjust the nut of the sec- 
ond r. f. alignment condenser, the third 
r. f. alignment condenser and the de- 
tector alignment condenser to the point 
of maximum volume. The regular tubes 
are employed in this adjustment, the 
special balancing tube not being em- 
ployed. 
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Fig. 5. This miring rliagram, gives the rchentiatic circuit of thre Bosch Alodr.le 28 and 29 rlr.reriherl on this pNRr' 
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Bosch Receiver Model Noc. 58 
Sh:lt\'ICE data on the model 58, 

made by the American Bosch 
Magneto Corp., is shown on this 

page, the tube table in Figure 1 and the 
schematic of the receiver and power 
supply in Figure 2. The model 60 is 
practically the same as the 58 except it 
has an automatic volume control, a 
mute switch and a larger speaker. 

Under ser%ice complaints in the 
Bosch manual are to be found a number 
of suggestions worth repeating since 
they cover the most common complaints. 
A eak or poor reception from distant 
stations might be caused by inefficient 
antenna, open or grounded antenna; 
poor or broken ground connection; de- 
fective tubes; condensers not aligned 
mechanically; condensers not aligned 
electrically; defective coil or connec- 
tions; low or incorrect socket voltages; 
rectifier tube defective. Referring to 
the trimming condenser, if a peak or 
point of loudest reception cannot be 
secured by adjusting the trimmer con- 
denser, look for an open antenna lead- 
in, grounded antenna, or shorted light- 
ning arrester. A defect in the receiver 
or a wrongly connected local -distance 
cable may produce the same effect. 

Poor tone quality might be caused by 
a defective power tube; unmatched 
power tubes; lack of C bias; incorrect 
voltages. Rattles and vibration may be 
caused by a speaker out of adjustment. 
Make sure the wires from the voice coil 
are not lying against the diaghragm. 
Also make sure the vibration is not 
caused by loose parts, such as the chas- 
sis holding bolts, etc. 

Noise level is treated of in the man- 
ual since it covers a condition that is 
hard to explain to the lay user of a' 
radio set. Noise level is the term ap- 

plied to tile amount of static and illtel- 
fetence noise heard with the receiver 
turned on fully but not tidied to a sta- 
tion signal. If the noise level is high 
it is obvious that a weak or distant sta- 
tion will not be heard above the inter- 
ference. '1'he noise level. is higher in 
summer, due to natural static, and is 
higher in congested districts or near 
trolley lines because of man-made inter- 

city. Experience with receivers for auto- 
mobile use has shown that a very con- 
siderable difference in reception may 

7 oCUUI III a 'try short distance. 111 gen- 
eral, reception is better in thinly popu- 
lated or suburban districts than in con- 
gested sections. 

A loose connection anywhere in the 
receiver or accessories may produce 
noisy reception. Check the antenna and 

Bosch Model 58 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Plate 
Normal M. A. 

Plate Grid 
M. A. Test Change 

224 1 R.F. 2.2 170 2.2 75. 3.0 
224 2 R.F. 2.2 170 2.2 75. 3.0 
224 3 R.F. 2.2 170 2.2 75. 3.0 
224 Det. 2.2 30" 1.5 10. .1h 
227 1 A.F. 2.2 150 8.0 ____ 5.0 
245' P.P. 2.4 250 50 30. 
245 P.P. 2.4, 250 50 30. 
280 Rect. 5.0 

Line voltage 115. Volume control maximum. 

*Approximate, since measured through high resistance. 

Fig. 1. The table of tube characteristics as given in the Bosch manual covering model 58 may be seen above. Values marked with an asterisk are approximate since measurements are made through a high resistance 

ference. In some locations, therefore, 
reception of distant, or in some cases 
even semi -distant stations, may be im- 
possible due to the high noise level. 

A word or two about location seems 
proper. Local conditions have a de- 
cided effect upon reception. For this 
reason identical receivers will perform 
differently when installed in various 
different locations in the same town or 

ground system, also the speaker cord. 
The house lighting system should be 

checked for loose connections, defective 
switches or sockets. Jarring the cabinet 
will frequently indicate if the loose 
connection is in the receiver. Noise 
caused by turning the selector control 
is generally caused by condenser plates 
touching, or particles of metal between 
the plates. 
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Fig. 2. The receiver and power supply of the Bosch model 58 is found in the schematic drawing above 
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osch 
n 
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', elsewhere in this section. 
In addition to the automatic volume 

control feature the model 60 is 
equipped with a mute switch and a 
larger speaker is employed than in the 
previous model. The 60 has the same 
number of radio and audio frequency 
stages and employs the same tube 
equipment, with the addition of one 
type 224 tube for the automatic vol- 
ume control. Jacks are provided for 
the connection of a phonograph pick- 
up. An automatic phono-radio switch 
is operated by simply turning the tun- 
ing dial to zero. 

A table of the average tube charac- 
teristics as determined by a set ana- 
lyzer will be found in Figure 1, while 
the electrical details of the model 60 
will be found in the schematic illus- 
tration Figure 2. 

A description of the action of the 
automatic volume control feature fol- 

S lows : when the signal being received 
1 increases in volume it results in a 

higher signal voltage on the detector; 
this higher voltage is applied to the 
grid of the AVC tube by direct con- 
nection ; a higher voltage on the AVC 
grid results in drawing greater plate 

SCII EMATIC details of the Bosch 
model 58 receiver appeared on 
page 67 of our January issue. 

The receiver described on this page is 
the model 60 which is slightly differ- 
ent from the model 58 especially in 
that an automatic volume control tube 
is provided in the 60. Response 

r curves on this model will be found 

Radio Model 60 
AMERICAN BOSCH-MODEL 60 

Tube 
Type 

Position 
In 
Set 

A 
Volts 

i 
B 

Volts 
C 

Volta 
Cathode 

Volts 
Screen 
Volts 

Normal 
Plate 
M. A. 

¡late 
M. A. 
Grid 
Test 

Change 

224 1 RF 2.4 170 2 70 3 

224 2 RF 2.4 180 2 80 3 

224 3 RF 2.3 185 1.5 85 2 

224 AVC 2.3 30* .2* 20* .2* 

224 Det 2.3 60* 1.0* 

.1* 

10* .1* 

227 1 AF 2.3 150 6 

245 PP 2.4 250 50 30 

245 PP 2.4 250 50 30 

280 Rect 5.0 

Line voltage 115, on 115 volt tap. Volume Control maximum. 
*Not true readings due to resistor in circuit. 

Figure 1. In this tabulation will be found the average tube voltages on the Bosch model 
60 as determined with a set analyzer 

current through the AVC resistor, in- 
creasing the drop across this resistor, 
thereby increasing the grid bias on the 
first and second radio frequency 
stages which cuts down the signal. 

The tuning meter is in the cathode 
circuit of the first and second r.f. 
tubes and simply indicates the plate 
current of these two tubes. It also 
indicates, therefore, the action of the 
automatic volume control, swinging 
further t,ó the right (low plate cur- 

rent) as the signal level rises on 
powerful stations. 

It will be noted that the filament, 
cathode and grid circuits of the first 
two r.f. stages are separate from 1 he 
rest of those of the receiver, and are 
at approximately the same voltage 
above ground as the plate of the AVC 
tube. It is necessary for the proper 
functioning of the receiver that there 
be no points in the coils or wiring 
where leakage to ground may occur. 

Figure 2. In this drawing ,eill be found the electrical detail of the liolrh model 60 receiver which include% automatic volume control 
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a°emeroTaalllly Model 77O and Supply 
0 NI' of the models wade by the 

Breuer -Tully Alfg. Co. of Chi- 
cago is known as the 7-70, the 

schematic circuit for which is shown on 
this page. In addition there is also 
shown the electrical circuit of the power 
converter for this model. 

The receiver employs three 226 tubes, 
these being in the three radio frequency 
stages; two 227 tubes, one in the de- 
tector and the other in the first audio; 
and two 171- 1 tubes arranged in push- 
pull for the power output circuit. The 
schematic diagram of the receiver itself 
is shown in Fig. 2. The power con- 
verter utilizes a single 280 
full wave rectifier and the 
schematic circuit covering 
this unit is shown in Fig. 1. 

Neutralized R. F. 
Stages 

It will be seen by refer- 
ring to Fig. 2 that the three 
radio frequency stages are 
neutralized by means of 
small neutralizing con- 
densers and a neutralizing 
winding included in the 
plate circuit of the tube 
and a neutralizing tap in 
the grid circuit of the 
same tube. The antenna 
stage condenser has a trimmer by means 
of which this particular stage may be 
balanced to take care of varying an- 
tenna conditions. The tuning condensers 
across the second and third r. f. stages 
do not have the trimming arrangement, 
although the detector circuit tuning 
condenser does have a trimmer. 

Volume control is secured by means 
of the potentiometer located between 
one end of the antenna coil and the grid 
return portion of the secondary of the 
second r. f. inductance, the arm of the 
volume control being grounded. This 
volume control in one position acts as 
a short circuit upon the antenna circuit. 

Ta SWI7rN 
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In the opposite position it places a high 
resistance from the antenna to ground. 

The tone control shown in the sche- 
matic is a three leaf switch, with an 
"on" and "off" position. In the "on" 
position, it series to tune simultane- 
ously the grid and plate circuit of the 
227 first audio tube, in the case of the 
grid circuit it serves to add to the ex- 
isting .00025 mfd fixed condenser be- 
tween grid and gi ouud and an addi- 
tional .003 mfd fixed condenser and at 
the same time places a .02 mfd fixed 
condenser between plate 'and grid. 
«hen the switch is in the "off" position, 

by the plate circuit of the detector. to 
the push-pull input side of the 171 
tubes a .00025 infd fixed condenser is 
placed from the center tap to one gi id 
of the power tube as a means of pre- 
venting oscillation or unbalance. 

ri lie pol%er supply schematic is shown 
in Fig. 1, where it will he seen to con- 
sist of 110 volt primary with high volt- 
age secondary, a 5 volt secondary for 
the filament of the 280, a 5 volt second- 
ary for the 171-A filaments, a 1.5 volt 
secondary for the 226 tubes and a 2.3 
volt secondary for the heaters of the 
227's. The resistance network is a com- 

bination of 4000 ohms re- 
sistance for the plate of 
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Fig. 1. Shown schematically above is the Bremer -Tully 
power converter for their 7-70 model 

the only condenser across the grid cir- 
cuit of the first audio is the .00025 mfd 
previously mentioned. C bias for the 
first audio stage is secured by the drop 
across a 1540 ohm resistor bypassed 
with a 1/2 mfd condenser between ca- 
thode of the tribe and ground. 

Phonograph Pickup - 

A phonograph pick-up jack is pro- 
vided on the receiver being placed in 
the primary of the first audio trans- 
former but at a tapped position, so that 
more amplification is provided by that 
particular transformer when used with 
the magnetic pick-up than is provided 

the first audio, 1700 ohms 
for the 3 r. f. plates and 
34,100 ohms for the de- 
tector plate. This method 
of connection eliminates 
the bleeder current in the 
resistances and lessens the 
tendency of any receiver to 
motor -boat. The terminals 
A and B are shorted in the 
diagram and when a dy- 
namic speaker with a high 
voltage a. c. field is em 
ployed, it is inserted be- 
tween terminals C and B, 
the field winding of the dy- 

namic taking the place of the second 
portion of 'the filter choke. Center tap 
across the 5 volt winding for the 171 - 
A's is secured by a 40 ohm center 
tapped resistance, while the drop across 
the 1125 ohm resistor between this cen- 
ter tap and the common B negative and 
ground lead supplies bias for the grids 
of these two tubes in push-pull. The 
bias for the r. f. stages is secured 
through the drop across a 770 ohm re- 
sistor between the center of the 8 ohm 
center tap ing resistor across the 1.5 
volt filament line and the center B nega- 
tive and ground terminal. A 227 is used 
as the first audio. 
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Fig. 2. This diagram shows the electrical circuit of the Bremer -Tully 7-70 model 
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runswick No. 3KRO with Panatrope 
BRUNSWICK model 3KRO is made 

by the Brunswick-Balke-Collender 
Co. of Chicago. This particular 

model has in it the Panatrope with 
Radiola. The circuit used in the X802 
radio chassis is a six tube radio fre- 
quency circuit employing an untuned 
input, three stages of tuned radio fre- 
quency, detector and two audio stages. 

Untuned Input 
The untuned input con- 

sists of a 2000 ohm re- 
sistor in the form of a 

potentiometer, the antenna 
and ground being con- 
nected to the ends of the 
resistance and the contact 
arm connected to the grid 
of the first r. f. amplifier 
tube. The variable resist- 
ance serves as a volume 
control, the resistor being 
in two sections, one of 
which is of a low resist- 
ance and the other high re- 
sistance in order to give 
gradual adjustment. 

The necessity for stabil- 
izing resistors has been 
eliminated by the use of 
three coil (two primaries 
and one secondary) transformers in the 
second and third r. f. stages. In the 
first r. f. the transformer has an aux- 
iliary secondary winding which is used 
in conjunction with a small variable 
capacitor for regulating regeneration in 
the second 226. The small capacitor is 
adjusted at the factory and a paper seal 
placed over the hole in the chassis. If 
this capacitor is ever readjusted, place 
new seal over hole. 

Any undesirable hum in the speaker 
must be minimized by one or more of 
the following methods: Reverse the 
connections of the power supply plug; 
interchange the 226 tubes until a satis- 
factory arrangement is found; make 
sure that the 280 rectifier is not a low 
emission tube. It is possible a section 
of the condenser across the 226 filament 

ezsamla T 

OUrPvr 

Possible Trouble< 
Audio howl may be caused by one or 

more of the following defects: Com- 
pensating condenser not adjusted cor- 
rectly. Open connections to the a. f. 

condensers on the under part of the 
chassis, or open connections in one of 
the condensers. An open ground con- 
nection on the radio chassis or a poor 

ground installation. Open 
radio frequency coil. Open 

BLACKrW/TiY 
-9V GPEEN T,H4CE2 

REO 

"Eo1/ii4.PC;O.v 4/9SV 

6'Z/7CK {Y/77Y 

)67.LOW T.Pi9CEie 
0'226 

BL ACK W/?W 
YELLOW 7.ef/CER 

Fig. 8. In this diagram is shoran the schematic circuit of 
socket power unit X-341 used with the 3KRO equipment 

shown on this page 

is shorted. This condenser is one of the 
two located on the under side of the 
chassis and is composed of two 1/2 mfd 
sections with the center tap grounded. 
A defective center tapped resistor in the 
socket unit will also cause abnormal 
hum. Proper contacts should be made 
at all grounding connections on the 
chassis in order to prevent undesirable 
hum. Improper connections may also 
cause unsatisfactory operation. 

or shorted resistor in the 
socket power unit. In 
some cases it may be found 
that the 227 ís causing the 
audio howl and if such is 
the case the tube should be 
replaced. 

The schematic diagram 
of the socket power unit is 
shown in Fig. 8. It will be 
seen that the 280 is used as 
a rectifier. Filaments of 
all tubes are supplied with 
raw a. c. at the proper 
voltages, three mid tapped 
resistors being used to min- 
imize hum. Grid bias volt- 
ages are obtained by using 
the voltage drop across re- 
sistances connected in the 
plate return lead. Due to 

use of a series resistance arrangement 
for securing the different plate voltages, 
all tubes must be in good condition in 
order to prevent overloading of other 
tubes. This method also makes possible 
the use of smaller filter capacity. 

Inasmuch as the impedance output 
unit is incorporated in the socket power 
unit, the phone tip jacks are placed in a 
convenient position in the lower part 
of the power supply. 
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Fi g. 9. The schematic diagram o/ the Il rote Amick Model :IA 1f1l shoie's r'Irietrical cortexes imam u/ rhr rho 4,4ix No. X802 
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P!.runswick Models 15 
RE,,,i, 

curvtw of the ..its - 
wick models 15 and 22 t%-hich are 
illustrated on Ilis page, appeared 

in the September, 1930, issue of this 
magazine on page 68, to which refer- 
ence should he made for any data con- 
cerning sensitivity, select i\ ity and 
fidelity. 

In this bt ief article will be found 
material of interest to ser' icemen and 
to ihniciaus, much of which is indicated 
in the manual prepared bs the Bruns- 
wick Radio Corporation. A table of 
average tube chat acteristics appears in 
Figure 1, while the schematic diagram 
covering the models 15 and 22 is shown 
in Figure 2. 

Hum 
Under general service data we find 

in the case of hum that it may be traced 
directly to a gassy or otherwise defec- 
tive detector tube. Try each of the 
-21's in the detector socket (the one 
nearest the cabinet) and use the tube 
having least hum. Excessise hum may 
also be encountered by a poor or entire 
lack of ground connection. Try revers- 
ing the house lighting plug. Other and 
more severe causes of excessive hum 
may be due to a shorted filter choke, 
defective center tap filament resistor, 
leaky, open or shorted .filter condensers, 
or an open detector screen grid by-pass 
condenser. 

Oscillation 
Oscillation may be caused by an 

open radio frequency by-pass condenser. 

and 22 
I;rlttiKwick Models I i-» 

Tube 
't'yle 

Position 
in Set 

A 

Volts 
It 

Volts 
C Cathode Screen 

Volts VotN Volts 

Ptah - 
Normal M. A. 

I'Iute Grid 
Al. A. Test Cluing(' 

22t 1 R. F. 2.5 178 2.5 2.5 Gtl 2.2 
224 2 R. I. . 2.5 178 2.5 2.5 60 2.2 
224 3 R. F. 2.5 178 2.5 2.5 60 2.2 
224 Det. 2.5 I80 8 24.3 .36 
245 P. P. 2.5 242 12 30 
245 P. P. 2.5 2,12 12 30 
280 Rect. 4.8 385 40 

Line soltage 110, fuse clip in 120 volt. Volume control maximum. 

Fig. 1. Data appearing in the service manual is used to compile the above table of average operating values' for use by the serviceman in checking the receiver 

The connections to these parts should 
be thoroughly inspected. An open con- 
denser may be easily found by connect- 
ing with two short pieces of wire a .5 
mfd condenser (known to be good ) 

across the terminals of the condenser 
under suspicion. This should be clone 
with the set turned on, adjusted to oscil- 
late and with the chassis in an inverted 
position with the bottom plate removed 
so that the testing condenser may be 
momentarily applied across each of the 
r.f. by-pass condensers. A defective 
condenser is indicated when the test 
stops or reduces oscillation. Other 
causes of oscillation are: r.f. tube 

shield making poor contact with inter - 
tube sheilds or chassis; leaky or shorted 
detector grid bias by-pass condenser, or 
poor contact of gang condenser ground- 
ing springs on the rotor shaft. 

Other Trouble 
Complete absence of any sound in I 

the speaker would indicate the possible 
source of trouble is in any one of the 
following points: antenna connections 
shorted to chassis; defective r.f. coil or 
plate choke; short circuited by-pass or 
filter condenser; defective output trans- 
former or speaker voice coil, and de- 
fective volume control. 
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Fig. 2. /n this diagram 'nay be seen the schematic details of the models 15 and 22 'mle by Brunswick. Note .in particular the type of volume control which is unique 
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Colonial Model 31 A. C and Supply 
HOWN schematically on this page 

is the Colonial Model 31 a. c. re- 

ceiver and its power supply, 
':manufactured by the Colonial Radio 

;Corporation, Long Island City, N. Y. 

The set consists of a receiver unit em- 

ploying two 226 tubes in a tuned and 
inductively balanced r. f. circuit, a 227 
detector stage and a first audio stage 
also using a 227 tube. The second or 
power unit employs a push-pull stage 

I using two 171 tubes and the 280 recti- 
fier with the associated power supply 
apparatus. The two units are connected 

I by cable and plug. 
The schematic diagram of the power 

'supply is shown in Figure 4, while the 

¡drawdrawing 
of the receiver circuit itself is ing 

in Figure 5. 
Using a Weston Model 547 radio set 

tester the following are typical voltage 
? characteristics of this receiver. 

The first stage r. f. 226 tube should 
measure A voltage of 1.35, B voltage 
95, C voltage 4.5, and normal plate 
m. a. 6. This value and the succeeding 

'ones are those used when the tubes are 
in the set tester. 

The reading of the second r. f. 226 
"I' stage is identical with that of the first. 

In the case of the 227 detector the A 
voltage is 2.15, B voltage 30, and the 

in normal m. a. is 2. 
The 227 used in the first audio stage 

has an A voltage of 2.15, B voltage of 
80 and C voltage of 4.5. Its normal 

, m. a. is 3. 
Both of the 171 -A's used in the push- 

pull stage read alike and the A voltage 
will he 1.5, B s oltage 160, C voltage 38 

' and the normal m. a. should be 15. 

1 1 

rs7vr. 

tie J 

7 r0 

11 

rr rz 

11 11 

Fig. 4, shown above, is 

i 

the schematic diagram of the power supply for the 
Colonial 31 a. c. 

With respect to the 280 rectifier A 
voltage should be 4.5, while the normal 
m. a. should be 42 per anode. 

Possible defects and their accom- 
panying symptoms which may occur: 

Distorted output. Low plate voltage 
on first a. f. generally due to by-pass 
condenser (1475 p) or voltage divider 
(1478 p) both located in power units, 
right-hand side, under shelf ' near 
Mershon condenser. No plate voltage 
on detector. Possible ground in phono 
jack or open voltage divider. Some- 
times this is also due to a ground oc- 

r 9 

vnrvrr 
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ry 

Fig. 5. This rlruivirF,' ir the sclu,metic of the 3/ml./ 31 I:oloraiul rrreivrr described 
ora this page 

curring in the system shunting the first 
a. f. transformer. primary. No plate 
voltage in this stage is seldom due to a 

by-pass condenser (1475 p) or the a. f. 
transformer itself. 

Modulated hum is often caused by a 
defect in the r. f. by-pass condenser 
(1476 p) . In this case grid voltage on 
the r. f. tubes will be only about two or 
three volts, which should normally be 
five or six. It is seldom caused by the 
line buffers excepting some of the early 
models 31 which have no buffers. 

In case the volume control works on 
one side only it generally indicates an 
open input primary or a broken con- 
nection in the same circuit. 

Very loud hum and no grid voltage 
on the first and second r. f. and first 
a. f. may sometimes be caused by the 
cathode lead from the detector socket 
grounding on the sharp edge of right- 
hand bulwark in the chassis. 

Ordinary hum is most often caused 
by an old or defective Nlershon con- 
denser, or one from which the liquid 
has leaked out. Poor external ground 
or incorrect detector plate soilage may 
also be a cause. 

Radio Frequency oscillation may be 
duo to incorrect adjustment of the bal- 
aticing system. The balancing adjusters 
9r,-101, are situated inside the second 
and third r. f. primary coils and are 
held fast by a round head brass screw 
which moves in a slot, permitting, the 
adjustment of the: adjusters. If an acci- 
dental ground occurs in the r. f. grid 
returns oscillation will result. 
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Colonial Models .3,3 
IN the Colonial models 33 and :i'l a.c. illustrated schenlat ¡cal Iy on t his page, a band pass filter 11ecedes the I110 scrt'eil grid r.f. stages, giling a substantially flat topped resonance 

curve and precluding the possibility of 
distortion due to sideband cutting. 

Automatic Coupling 
'I'he coupling system used keeps the 

coupling automatically at the optimum 
value for all broadcast frequencies, giv- 
ing excellent amplification so that the 
average sensitis ity runs around 5 micro - ohs, as will be seen in the response 
curves published on this model in the 
September issue, page 66. 

Inductive Volume Control 
An inductive volue control is used, 

its operation being completely free from 
noise since it contains no contacts nor 
variable resistor elements. The two 
models 33 a.c. and 34 a.c. are identi- 
cally the same electrically, except that 
model 34 has a more sensitive speaker, 
capable of finer reproduction. The push- 
pull output of this model is mounted 
on the speaker frame instead of in the 
receiver chassis as is the case with the 
33. These models can be had with and 
without the remote control automatic 
tuning unit. This unit ban easily be 
installed in these receivers not having 
it as an integral part. It does not inter- 
fere with the manual operation of the 
receiver if that is desired. 

L 

Colonial Model 33-34 A.C. 

1- A C 

1'ulie 
Type 

Position 
in Set 

A 
Volts 

It 
Volts 

l: Cathode Sr revel 
Voils Volts '1 olts 

Pia le 
NtrIUI I M. A. 

I'Ia Ie Grid 
M. A. 'I'I-t Chat7gt 

2211 1 R.F. 2.5 180 3 t)U 3. 
224 2 R.F. 2.5 180 3 90 :;. 
224 Del. 2.5 150 2 35 .2 
227 1 A.F. 2.5 100 6 3. 
245 P.P. 2.5 21.0 45 28. 
215 P.P. 2.5 210 45 28. 
280 Rect. 4.8 50 

Line village, 120. Volume control. 

Fig. 1. The average voltage values /mind under operation in the Colonial 33 are shown in the above table and are abstracted from their service 'normal 

Line Compensation 
The fuse in the double mounting on 

the rear of the chassis pros ides a means 
of compensating for deviation of line 
voltage from normal. Normally the 
fuse is left in the left side of the mount- 
ing, facing the rear of the chassis. It 
should be put in the right side only 
when the line s oltage is known to be 
consistently below 110 Bolts. It is im- 
portant that this adjustment be made 
since excessive voltage will shorten the 
life of the tubes and insufficient s oltage 
will make the set insensitise. 

A poor detector tube will create an 
objectionable hum in the speaker. For 
this reason it may be necessary to try 
one or more 22,í's in the detector socket. 

Detector Halm 
Should it ever be necessary to re- 

place the tuning condensers, or any of 
the r.f. coils, the tuning condensers will 
have to be realigned. Service men are 
cautioned against changing the compen- 
sating condenser adjustment unless it 
has been made necessary by replacement 
of the tuning condenser or r.f. coils. 
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Fig. 2. The electrical details of the Colonial models 33 and 34 are shown in the schematic diagram shown here 
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Fig. 1. The complete schematic diagram of the radio frequency end and the power supply of the Continental Star - 
Raider model R20 is shown above 

' 1' will be observed the same circuit 
is used throughout the Continental 

1 line of receivers as is found in the 
thematic of the Star -Raider 11 20 shown 
In Figure 1 on this page. This circuit 
's known as the Technidyne amplifier 
with which our readers are already fa- 
niliar. The circuit uses six stages Of 
. f. arranged alternately in tuned and 

! intuned stages. rI lie r. f. amplifying 
'jystetn is preceded by and coupled to 
t tuned unit without tube, shown as 
,2 and C2, and is connected to the 
antenna system through Cl, an adjust- 
nent of which is dependent largely 
ipon the capacity of the antenna being 
iced. 

following the r. f. amplifier is the 
'kiector stage operating on the so-called 
9Inte detection method. I he detector 
Irid bias which is about 18 volts at no 
ignal, is obtained in such a manner 

¡liat as the detector plate current rises 
i.with an increase of signal input voltage 

o the grid of the detector tube, t e 
hias voltage increases in proportion to 

ilhe rise in plate current. 
The detector bias resistor is connected 

in the circuit in such a way that when 
'the, radio-phono switch is thrown to the 
phone side a section of the bias re- 

sistor is shorted out, leaving in the 
circuit the second portion of the bias 
resistor which furnishes the proper bias 
voltage to the detector tube to permit 
it to operate as an audio amplifier. 
Also with the radio-phono switch in 
position for phono reproduction the 
secondary of the r. f. transformer in 

the detector stage is disconnected from 
the grid of the detector tube and 
grounded, preventing the incoming sig- 
nal from being transferred to the de- 
tector stage through capacity. The grid 
of the detector tube is connected then 
to the impedance matching transformer 
in place of the r. f. transformer. 

Continental Model R20, R30, RP4O 

Tube 
Type 

Position 
in Set 

A 

'Volts 
B 

Volts 
C Cathode Screen 

Volts Volts Volts 

Normal 
Plate 
M. A. 

Plnte 
M. A. 
Grid 
Test Change 

7184 1 N.F. 2.85 110 5 5 5 ').6 4.1. 
L181. 2 R.F. 2.85 126 5 5 5.4 10.3 1..9 

/18/I. 3 R.F. 2.85 112 5 5 5 e).6 b.( 
718'1, 4 1i.F. 2.85 t26 5.5 5.5 4.9 8.8 3.9 
1181 5 11.1.1. 2.85 1 17 5.5 5.5 4.0 8. I. 1..1. 

'181. ( 11.F. 2.85 120 5.5 5.5 I.. l 6.0 1.9 
484 I)et. 2.85 250 20 20 I.5 1.7 .2 
250 Iwr. 7.2 360 66 :m IS 7. 
'2511 Pwr. 7.2 360 66 :iii i i 7. 
281 Bert. 7.2 r r 
281 lie;est. 7.2 57 

Line olttege 115. Volume rotund nittxiniuni. 

Fig. 2. Al typical tube voltage analysis as taken with a W. stee set tester is 
show, in this table 
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Croslley 66Roarmvo" Auto Receiver 
1;.1VICE men will be interested in 
the auto -radio set made by Cros - 
ley and known as the "Roamio" 

model, a schematic diagram of which is 
shown on this page. The receiver has 
two stages of r. f. using 224 tribes, a de 
tector using the 227, and two stages of 
audio using the I I2 -A tubes; the fila- 
ments of the r. f. and detector tubes 
being in series and those of the a. f. 
stages in parallel, all operated from 
the car battery. 

Grid circuits of the r. f. and detector 
stages are tuned with a three section 
gang condenser with single control. 
Individual aligning condensers are pro- 
vided. The antenna coil and the inter - 
stage r. f. coils are wound to provide a 
slight amount of extra capacity coupling 
to make the response of the receiver 
more uniform throughout the band. 

Automatic Volume Control 
The detector stage acts both as a de- 

tector and as an automatic volume con- 
trol keeping the les el of reproduction 
as constant as practical while the auto- 
mobile moves through areas in which 
the signal strength varies. The auto- 
matic control of volume is accom- 
plished by a circuit arrangement which 
increases the négati\e bias on the radio 
frequency and detector grids as the sig- 
nal becomes stronger, and decreases the 
bias as the signal becomes weaker. The 
necessary biasing voltage is obtained 
from the voltage drop in the 60,000 

PivTENiVfI 

TO CPR 
CHRSS/S 

obro detector plate resistor located be- 
tween the I) lead and ground. With in- 
creased signal more current flows 
through the detector plate circuit in- 
creasing the drop iii this resistance and 
increasing the bias applied to the grids 
of the first three tubes. This results in 
a decrease of r. f. amplification tending 
to maintain the signal current as finally 
obtained from the audio system, at a 
comparatively constant level. In addi- 
tion to the biasing resistor for auto- 
matic volume control, there is a 
manual control %%hick is a variable 
80,000 to 100,000 ohm resistor in the 
detector plate circuit itself. This vari- 
able resistor is operated from the panel 
by means of a knob. 

Battery Operated 
Both A and B supply is from bat- 

teries, the former from the car battery, 
and the latter from dry B blocks. The 
plates of all tubes but the detector are 
connected to the red plus B lead to 
which 135 volts is applied. A separate' 
plate battery known as the D battery is 
used for the detector;; it furnishes 221/ 
volts of potential through the blue lead 
for the detector plate circuit. Potential 
for the screens of the two 224 tubes is 
furnished through the white lead, con- 
nected to the 90 volt terminal of the 
B battery. The audio tubes are bias by 
means of a C battery, the green lead 
being connected to the minus 12 volts. 
The minus B and plus C leads are con - 

`Io 

300, 000 " 
pro. 

fleeted to the middle of a 50 ohm poten- 
tiometer 8hurriecl across the filament 
leads so that the polarity of the A 
supply does not affect the biasing or 
plate voltage of these tubes. 'This 
method of connection is necessary be- 
cause in some automobiles the negative 
is grounded while in others the positive 
is grounded. 

Suppressing Noises 
Two types of suppressors are avail- 

able from Crosley for use in damping 
out ignition interference. One is the 
t} pe for installation in spark plug 
leads, and the other for use in dis- 
tributor leads. A spark plug suppressor 
should be mounted in each spark plug 
lead at the plus, and a distributor sup- 
pressor should be mounted in the center 
lead of each distributor at the dis- 
tributor. If difficulty is encountered in 
installing standard suppressors on some 
cars special suppressors may be ob- 
tained. 

It is frequently helpful to ground all 
oil lines, speedometer cables, control 
rods, etc., which run through the engine 
bulkhead. They should be grounded to 
the metal engine bulkhead, or metal 
covering of the bulkhead, where they 
pass through it. Some service men make 
a practice of grounding these units as 
a regular routine part of every installa- 
tion. None of the methods of interfer- 
ence control cited above have any effect 
upon the operation of the automobile 
itself. 
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Fig. 1. The schematic diagram of the "Roamio" automobile radio set made by Crosley is shown in this illustration 
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Crosley Models 40S9 ThS, 42S, 82.S 
RESPONSE curves of the Crosley 

models 40-S, 41-S, 42-S and 82-S 
were printed on page 85 of the 

March, 1930, issue of this magazine, to 

which reference should be made for any 
performance data on these receivers. 

The schematic diagram of the re- 

ceiver and power supply of these mod- 
els is shown on this page in Figure 2, 

while the table of tube voltages is illus- 
trated ín Figure 1. 

Eight tubes, including rectifier, are 
used in these models, the same chassis 
being employed in 110 volt 60 cycle, 
110 volt 25 cycle and the 220 volt 25 

cycle jobs. 

Double Volume Control 
Receivers of serial numbers with a 

prefix GC, GCA, GCB or GCC have 
volume controls composed of two rheo- 
stats operated simultaneously. One of 

these is shunted across the antenna cou- 
pling coil primary so as to regulate the 
strength of signal passing through the 

antenna coil primary. The other is used 
to control the potential of the screen 
grids of the r. f. tubes. Receivers of 
serial numbers other than those men- 

tioned above have a volume control con- 
sisting of but one rheostat which con- 
trols the screen grid potential of the 
r. f. stages. 

The detector is of the C bias type, the 
plate voltage being 100 volts, which 
through the 60,000 ohm biasing resistor 
between the cathode and the chassis, 
provides a bias of 12 volts for the grid 
of the tube. 

Biasing System 

Bias for the first 227 audio tube is 
secured by the drop across the 3500 
ohm resistor between cathode and 

Crosley Models 40-S, 41-S, 42-S and 82-S 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Vo is Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.40 175 1.5 1.5 70 1.5 4.0 2.5 

224 2 R.F. 2.40 175 1.5 1.5 70 1.5 4.0 2.5 

224 3 R.F. 2.40 175 1.5 1.5 70 1.5 4.0 2.5 

227 Det. 2.45 100 12 12 .2 .3 .1 

227 1 A.F. 2.45 180 15 15 4. 5. 1.0 

245 2 A.F. 2.30 240 48 26 30 4. 

245 2 A.F. 2.30 240 48 26 30 4. 

280 Rect. 5.00 ____ 100 

Line voltage 117. High top. Volume control maximum. 

Fig. I. A table of typical tube voltages as taken with a Jewell set 
analyzer is shown here 

chassis. The biasing resistor for the. out- 

put stage has a value of 850 ohms and 

is connected between the chassis and the 
midpoint of the potentiometer shunted 
across the filament leads of these tubes. 
The control grid bias for the screen grid 
tubes is obtained through a resistance 
shunted between their emitter circuits 
and the chassis. In this circuit there is 

a bleeder current as well as the normal 
tube current flowing in the biasing re- 

sistors. Bleeder current is supplied 
from the high line through a 100,000 
ohm resistance. 

The first audio stage is resistance 
coupled to the output of the detector 
stage. The 150,000 ohm resistance unit 
ín the plate circuit of the detector tube 
serves as the coupling unit. A 1/2 mfd 
condenser couples the plate circuit of 
the detector circuit to the grid circuit 
of the first audio stage. 

If trouble is experienced due to os- 

cillation in the r. f. stages, try different 
tubes in these sockets, or shift r. f. tubes 
from one socket to another. Normally 
when these tubes are of the same grid - 
plate capacity no oscillation will occur. 
An abnormal increase in the grid -plate 
capacity will cause the tubes to oscil- 
late. If receiver oscillates it would be 
well to examine all connections and 
soldered joints, and to test all bypass 
condensers common to the radio fre- 
quency circuits. Also try other tubes, 
and examine the wiring for unusual 
grid -plate coupling. 

The circuit shown in Figure 2 indi- 
cates both the old and the new method 
of antenna connection for the first r. f. 
stage. 
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Fig. 2. The cromplete schematic o/ the Crosley tn,odtds mentioned in this article is illustrated in this drawing 
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Crodey Models Nosv 53, 54 and 57 
Fl,;l"\\ 11E111': in this issue appeal' the response cures On the Lroslt' 

.);i, .a I models, whose schematic diagram and Iube operating values will be found olt this page. Each model incorporates livt tubes, including the rectifier: two 22 I screen grids in the r.f. stages, one 221. screen grid used as a 
detector. a 215 power output tube and the 280 rectifier. The single stage audio 
is coupled directly to the screen grid 
detector, through the resistance -capacity 
connection indicated in the schematic 
diagram. The plate circuit of the out- 
put tube is connected directly to the 
y oice coil of the speaker. 

The high potential side of the plate 
circuit is connected to a filter system 
consisting of a choke coil and a 
!Mershon condenser. Thence it branches 
into three circuits, one going through 
the speaker field to the plate of the 
output tube, one going through a 150,- 
000 ohm resistor and a choke coil to 
the plate of the detector tube, and the 
third going through a 10,000 ohm re- 
sistor and the primaries of the respec- 
tive radio frequency transformers to 
the plates of the radio frequency tubes. 
The resistors are of proper values to 
insure proper voltages between the 
plates and emitters of the tubes. 

A branch from the r.f. plate supply 
circuit passes through a second 10,000 
ohm resistor to the screen elements of 
the screen grid tubes, keeping them at 
the appropriate positive potential with 
regard to the emitters. A third 10,000 
ohm resistor carries the necessary 

bleeder current front the secu id 10,0011 
ttluu resistor to ground. 

Biasing is accomplished by the re- 
sistors. Thy tube 'rids are connected 
through transformer secondaries or 
coupling resistors to the chassis and a1' 
at the chassis potential. Voltage drops 
its resistors keep the emitters at positive 
potentials with regard to the chassis. 
The combination of fixed resistors and 
variable volume control resistor in the 
emitter circuit at the extreme left of the 
circuit diagram accomplishes the bias- 
ing for the r.f. tubes. A 10,000 ohm 
biasing resistor is connected from the 
detector emitter to the chassis. Simi- 
larly a 1650 ohm biasing resistor is 
connected from the output filament to 
the chassis. This last resistor is con- 
nected to the middle of a 50 ohm po- 

Icutiuluclei tilnI11'cl ae'I WI- the oulpul 
lilausenl lead. i;bangrs in irsiitoi 
values may be made occasionally by the 
factory if reports lit the field Indi- 
cate such cbanl'es are clt' ir'alIe. 

{ecomtisendetl aerial length for out- 
door 1sstallittions is 50 feet or more; 
for indoor installations 25 fret or more. 

Model Differences 
Models 53 and 51, while practically 

identical in circuit and electrical char- 
acteristics, differ in mechanical con- 
struction. Model 51 is built on a more 
compact chassis for use in a mantle 
type cabinet. \lode l 57 corresponds to 
Model 53. It differs from Model 53 
only in slight circuit changes, primarily 
those fui' enabling it to be adapted to 
an improved type of speaker. 

Crosley Models 53, 54 and 57 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Plate 
Normal M. A. 
Plate Grid 
M. A. Test Change 221 1 R.F. 2.1 I60 3.1 i 5 3. 

221 2 R.F. 2.1 160 3.1 85 3. 
221. Det. 2.1 215 9.0 _ 85 3. 
245 Pwr. 2.2 230 45.0 33. 
280 Rect. 1,1 3.10 '15. 

Line voltage 110. Volume control minimum. 

Fig. 1. Tube operating values covering the Crosley models 53, 54 and 57 ore shown in this chart, being transposed from a table of voltage limits shown in the Crosley service manual for these models 
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Crosley Radio Receiver Model No. 77 
AVING published response curves 

of the Crosley model 77 in our 
September issue, the schematic 

'circuit of this receiver is here presented, 
with a table of tube operating voltages 

j as indicated in the Crosley service sup- 
; I plement dated September 1. The table 

is in Figure 1 and the schematic in 
Fig. 2. 

Air core r.f. transformers are used 
for coupling the antenna stage to the 
first r.f., the first r.f. to the second r.f. 
stage, and the second r.f. to the detector. 
These transformers are of special de- 
sign, introducing sufficient capacity 

' coupling as well as inductive coupling 
' to insure uniform amplification over the 

broadcast range. The detector stage is 

resistance coupled to the first audio 

stage. The first audio stage is trans- 
former coupled to the output stage. 

A local -distance switch in the antenna 
circuit provides a means of adjusting 
the energy transfer from the antenna 
circuit to compensate for the vast dif- 
ference in signal strength from different 
stations. 

The screen grid of the detector tube 
is connected to the plate supply through 
a 1 megohm resistor which reduces the 
voltage to the proper value. The screen 
grids of the r.f. stages are connected to 
the plate supply through 10,000 and 
1,750 ohm resistors. After passing 
through the 1,750 ohm resistor, the plate 
supply is grounded through a 2,000 ohm 
resistor and a 225 ohm resistor in 
series. 

Crosley Model 77 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Plate 
Normal M. A. 

C Cathode Screen Plate Grid 
Volts Volts Volts M. A. Test Change 

224 1 R.F. 2.3 160 3.2 90 
224 2 R.F. 2.3 160 3.2 90 
224 Det. 2.3 110 3.2 55 
227 1 A:F. 2.3 150 10. 
245 P.P. 2.3 260 65 
245 P.1. 2.3 260 65 
280 Rect. 4.6 280 

Line voltage. Volume control. 

Fig. 1. The operating voltages indicated in this table are those noted in the 
Crosley service supplement 

The emitter of the first audio tube is 
connected to the junction of the 2,000 
and 225 ohm resistors in the bleeder 
circuit. Thus the flow of plate current 
and bleeder current through the 225 
ohm resistor serves to maintain the 
emitter of this tube at a positive poten- 
tial with regard to the chassis, supply- 
ing the bias for this stage. The manual 
volume control on the receiver operates 
by adjusting the 300,000 ohm variable 
coupling resistor connected to the grid 
of this tube. 

The normal bias on the r.f. and de- 
tector tubes is obtained by means of a 
320 ohm biasing resistor in the r.f. 
emitter circuit, and a 20,000 ohm bias- 
ing resistor in the emitter of the detector 
circuit. 

In addition to the above mentioned 
biasing resistors in the r.f. and detector 
circuits, there are three resistors in the 
grid circuits of these tubes. Two of 
these marked 37,000 ohms in the circuit 
diagram have a value of 60,000 ohms ín 
later chasses. The third is a 60,000 
ohm resistor connecting all three grids 
to the chassis. This third 60,000 ohm 
resistor also acts as an automatic 
volume or response control, reducing 
the amplification of the receiver for 
signals of strength 'greater than a cer- 
tain value. 

If a signal is received of sufficient 
strength to cause grid current to flow in 
the detector circuit, the' resulting volt- 
age drop in this resistor increases the 
negative bias on the r.f. and the detector 
tubes, thus decreasing the amplification 
in these stages. 
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Fig. 2. The electrical details o/ the Crosley model 77 receiver and power supply are shown in this illustration 
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Crosley Jewelbox No. 70401 
LLUSTRATED on this page is the 
schematic diagram of the Crosley 
704-B a. c. receiver and its power 

supply. The model is known as the 
Jewelbox and is but one of the several 
models manufactured by the Crosley 
Radio Corporation. A table of typical 
tube analysis is shown in Figure 1. 

This set incorporates three stages of 
neutrodyned, radio frequency amplifica- 
tion, the latter two of which. are tuned; 
a non -regenerative detector and two 
stages of audio amplification, the out- 
put stage being of the push-pull type. 
The power supply system is an integral 
part of the circuit. 

Small auxiliary condensers, called 
"acuminators," are shunted across the 
first and second tuning condensers. 
They serve as means of sharpening the 
tuning when greatest selectivity is re- 
quired: A small auxiliary variable con- 
denser shunted across the detector tun- 
ing condenser serves as a means of 
aligning the tuning condensers so they 
will track over the scale. 

The power transformer has five sec- 
ondaries, four of which supply filament 
current for lighting the tubes, and the 
fifth of which supplies current to the 
plates of the 280 rectifier. The high 
voltage secondary is tapped at the cen- 
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ter, the ground lead or low line being 
taken from this tap. 

From the midpoint of the transformer 
secondary connected to the 280 filament, 
the high line lead is taken for the plate 
supply. This lead runs to a filter cir- 
cuit consisting of a Mershon condenser 
and a choke coil. 

From the filter circuit the high line 
lead runs directly to the plate circuit 

Receiver 
of the push-pull output stage. The 
plate supply for the other stages is re- 
duced to the proper voltages by resist- 
ances from the plate circuits to the high 
line lead of the filter. A 10,000 -ohm 
resistance is used for the first audio, 
3,250 ohms for the r. f. stages, and a 
60,000 -ohm resistor in series with the 
previously mentioned 3,250 -ohm unit 
for the plate circuit of the detector. . 

Crosley Model 704-B 

Tube Position A B C Cathode 
Type in Set Volts Volts Volts Volts 
226 1 R.F. 1.35 155 12 
226 2 R.F. 1.35 155 11 
226 3 R.F. 1.35 155 11 
227 Det. 1.9 40 11 +11 
226 1 A.F. 1.3 150 10 
171A 2 A.F. 4.7 172 38 
171A 2 A.F. 4.7 172 38 
280 Rect. 4.2 

Line voltage 110. Volume control maximum. 

Plate 
Normal M. A. 

Screen Plate Grid 
Volts M. A. Test Change. 

5.2 
5.6 
5.6 
2.25 
5.5 

17.5 
17.5 
25 

Fig. 1. This is a table of typical tube analysis made by 
Weston set tester 
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Fig. 2. The schematic diagram of the Crosley 704-B a. c. set is shown in this illustration 
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Day4aan 5080 Receiver and Su 
USING eight tubes and a rectifier, 

the Day -Fan model 5080 re- 

ceiver, manufactured by the Day - 
Fan Electric Co. of Dayton, Ohio, is de- 

scribed herewith. 

Has Push -Pull Audio 
The receiver consists of three stages 

of tuned radio frequency amplification 
preceded by an aperíodic antenna stage 
and followed by a non -regenerative de- 
tector, first stage audio and a second 
power stage employing two 17 1 -A's in 
push-pull. Five 226 tubes are used in 

the radio frequency and first audio 
stages. The heater type of tube, 227, 
is used in the detector stage, while the 
171 -A's are placed in push-pull for 
maximum power output. The model 
5080 is for use with the 110 volt d. c. 

dynamic speaker field winding, a re- 
ceptacle on the power supply being pro- 
vided into which the speaker field line 
may be plugged. The dynamic speaker 
receptacle is illustrated in the schematic 
diagram, Fig. 1, and is located between 
the right side of the filter and the filter 
system. 

Untuned Antenna 
The antenna stage of the receiver con- 

sists of an inductance in series with the 
resistance lying between the antenna 
and ground. This inductance and re- 
sistance are spanned by a variable re- 
sistance, the movable arm of which goes 
directly to the grid of the first 226 
tube. This tube is neutralized through 
a neutralizing condenser and the neu- 

tralization winding, which is shown as 

occupying the middle position of the 

three inductances between tubes. This 
first stage is not tuned and acts as a 

buffer between the subsequent tuned 
stages of radio frequency and the an- 
tenna itself. The second and fourth 226 
tubes are tuned with variable con- 

-densers and each stage is neutralized 
from the grid of the tube through a 

small variable condenser and into the 
neutralizing winding of each coil. 

Pickup for Records 
Rectification in the detector circuit is 

by means of the conventional grid con- 
denser and leak. The plate circuit of 
the 227 detector has provision made 
for the inclusion of an electro -magnetic 
pick-up when it is desired to play 
phonograph records through the audio 
frequency channel of the receiver. 

The proper bias for the grid of the 
first audio 226 is provided by the drop 
across the third and fourth resistor sec- 
tions (reading from the left), while the 
bias for the two 171-A tubes in push- 
pull is secured by the drop across the 
fourth and fifth resistors reading from 
the left. A stabilizing condenser is 
placed from the grid of the 226 first 
'audio to the common negative and 
ground. The same procedure is adopted 
in the push-pull stage, where a fixed 
resistance spans the two extremities of 
the push-pull input transformer. 

Output Transformer 
The plate circuit of the 171-A push - 

PINY 
pull tubes are connected to the push- 
pull output transformer with two fixed 
condensers being placed across the ex- 

tremities of the primary and the com- 
mon center being attached to the center 
tap of that winding, which is the high 
voltage lead of the power system. The 
speaker is placed across the terminals 
of the secondary or output winding of 
this same transformer. 

The center tap for the filament cir- 
cuit energizing le 226 tubes is se- 

cured by a resistance across the 11/2 

volt line. On account of the detector 
being of the heater type, there is no 
necessity for a resistance across the 2.2 
volt line. 

Electrostatic Shield 
The 110 volt primary has an electro- 

static shield which is made common 
with ground. It has four low voltage 
secondaries and one high voltage, the 
latter going to the two anodes of the 
280 rectifier. The first secondary at the 
left in the diagram, Fig. 1, handles all 
of the 226 tubes, the second secondary 
is 2.5 volts for the 227 tube, while the 
third secondary is a 5 -volt one for the 
171-A filament, the fourth secondary 
energizes the filament of the 280 tube 
at 5 volts. 

In this particular model, filtering is 
accomplished by one filter choke al- 
ready in the power supply and the 
added filtering effect of the dynamic 
speaker field winding. A receptacle for 
this has been provided and is illustrated 
in the diagram as the two contacts 
within a circle. 
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Deko Automotive Radio Receiiver 
1a:011111\l: to a release Ibolo the 

I)clee i.ldio ,:or 1oration ufte! a 
long period of eeseaidi and ex- perimentation, t:eeleral lloturS has att- nouured a radio reeeis ing set for auto- mobiles together etith complete plans for serlicin" and national distribution. The s t has been railed the Delco Auto - motile Radio and is manufactured by the I)eleo Radio Lorpotation at Dayton, Ohio. National sales and sere ice are under the direction of United [<lotors 

Secs ice with 27 branches and 3,000 au- 
thorized set vice stations. 

The Delco automobile radio is a 
five -tube receiver, using three screen grid tubes, and operated by tetnote con- trol from the instrument panel. It can 
he installed without changing a single 
unit of the car. 

Flexible Cable Used 
Sr;arplicitti and neatness are features 

of the set, which is entirely out of sight 
beneath the car's cowl. Only three de- 

ices are to be found on the instrument 
panel --mounted in an attractive man- 
ner, at the right, where they do not 
interfere in the slightest degree with 
the other instruments. They are a tun- 
ing dial, a volume control and a key 
switch. The tuning dial is connected to 
the set of a flexible cable and operates 
three variometers, all mounted on a 
single shaft. 

In the Delco automotive radio, two 
tuned radio frequency stages are used 
with 224 amplifier tubes, connected in 
series. A similar screen grid tube is 
used as a detector. For radio frequency 
a 227 tube is used in the first stage and 
a 112-A in the second. A voltage regu- 
lator tube is employed to keep the volt- 
age constant in spite of varying engine 
speeds or extra drain on the battery 
when the lights are turned on. This is 
a desirable feature and prevents surg- 
ing of volume, keeping the tone even 

1111de1 all rottdit jot h. 

Vttrio after Tuning 
Old tiruet, in the radio game g ill ee 

ugnüc the ariolleler ~inn of the 
1 adio I r queney and detector grids, the 
tin rarionieters being on a common 
shaft arranged for single control. Bias 
for the grid of the first 221 tube is e- 
cuted through the drop across a single 
resistor, properly bypassed, between the 
ratbode of the 224 and ground. Tim 
plate circuit of the 22 detector and 
the grid of the first audio is direct 
coupled so that automatic volume con- 
trol is afforded, while a manually op- 
erated solurne control is also provided 
for separate control of volume. Detec- 
tion is by means of the conventional grid leak and condenser. In the audio 
stage the coupling between the first 
audio and the 112 output tube is by 
means of resistance and capacity cou- 
pling. The plate circuit of the output 
tube has an r. f. choke bypassed at each 
end, and leading into a 100 henry choke 
coil, the magnetic speaker being capa- 
citatively coupled across the top of the 
choke .and ground. 

Interference from passing objects is 
offset by an automatic volume control 
to increase the amount of current when 
the car passes steel buildings or over- 
head wires, which normally would bring 
about a reduction of current. 

Current is supplied by the car's stor- 
age battery and by four vertical type 
standard size 45 -volt "B" batteries and 
one 22.5 volt "C" battery. The "B" 
batteries are carried in a specially -de- 
signed metal box placed under the floor 
boards and fully protected against mud 
and water. The "C" battery is conven- 
iently located, depending on the type 
of car. 

A cone speaker-found to give the 
best tone value and speech reproduction 

!r> rlloetrlted on Ihe d.tnll, ¡jilt tu i",lll, 
and 1t ot ie Ie d Is it cl ern act e 
I:lit. 

! t. 

liedured Interference 
I':leetrivaal interference lionn the 

Goo mysteu has been guarded against Iv 
the ure of specially -1,4,111.d 1 pat !r. 
sitors on each plug and on the oil, 
and by by-pass condensers across the 
generator contacts and on the stalling 
ii tot or. 'These spark resistors are de- 
sigur_el to present oscillations in the ig- 
nition circuit and have no effect oil the 
¡uniting of the motor. 

To protect the tubes against the jars 
and jolts of road shocks a special 
cushioning device is used and the dial 
is held secure in ally position by a re- 
duction gear. 

Antenna Concealed 
1 he antenna is concealed in the top 

of the car. Cars of leading makes ate 
now factory -equipped with this aerial, 
including Cadillac, La Salle, Stude- 
baker, Pierce -Arrow, Marmon, Jordan, 
Peerless, Packard and Franklin. 

In bringing out the Delco automotive 
radio, General Motors wished to pre- 
sent a set that would produce a recep- 
tion comparable %s alt the best stationary 
sets. For many months engineers have 
been conducting research experiments 
and testing out esery part under all 
conditions. As a result, the Delco au- 
tomotive radio is a set which will per- 
form equally ssell under all running 
conditions. At the same time, it was realized that a national service was 
necessary to provide adequate service for owners in all parts of the country. 
United Motors was selected for this as it offered a nationally established or- 
ganization, noted for its high-class serv- ice in the automotive field and having an organization all equipped to offer sers ice throughout the United States. 

,00 ¡ 3 

DELCO AUTOMOTIVE RADIO 

pW(Nq66 oATE3-930 
01,7E NS R APO SE RACE BUREM) 

soe 50 DEMOOMN ST 
(.NKAOOILL 

.i- .1111- 

.10 

e.67} 

9 
1, as. c,.>t 

0+.90 / o- 

r/ 51 

R,e Cr 

Fig. 1. This drawing shows the schematic wiring diagram of the Delco automotive radio 



(adio Service Schematics 29 

Edison Receiver Models R49 RS, C4 
FDISON receiver models R4, R5 

and C4, the schematic diagram of 
which is shown in Figure 1 on 

this page, consist of three tuned, neu- 
tralized r.f. stages, a tuned input, grid 
leak and condenser detector, a conven- 
tional first audio amplifying stage, a 

pushpull second audio stage feeding a 

dynamic speaker, a full wave rectifier 
and its filter system supplying plate 
current to the entire receiver and ex- 
citation for the dynamic speaker field; 
and alternating current heater and fila- 
ment supply for all the receiver. All 
models are equipped with a switch for 
transfer of the audio amplifying sys- 
tem to use for phonograph reproduc- 
tion, pin jacks being provided for the 
connection of a high impedance mag- 
netic pickup. 

Constant Gain R. F. 

It will be noted the r.f. amplifying 
circuit uses a constant gain system 
where two primaries are used in each 
r.f. transformer, one resonated. below 
and one above the broadcast frequency 
spectrum. These four r.f. transformers 
are identical, the secondaries being 
tuned with equal tuning condensers sec- 
tions. Stabilization of the r.f. amplifier 
is accomplished with grid circuit neu- 
tralization. 
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Edison Models R4, R5, C4 

Tube 
Type 

Position 
in Set 

A 

Volts 
B 

Volts 
C Cathode Screen 

Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 

Grid 
Te et Chane 

227 1 R.F. 2.35 114 6 6 5.6 8.2 
227 2 R.F. 2.35 114 6 6 5.6 10 

227 3 R.F. 2.35 114 6 6 6.2 10.5 
227 Det. 2.35 28 2.0 
227 1 A.F. 2.35 112 6.5 7 3.7 5 

245 P.P. 2.35 250 46 _ 27.5 32 
215 P.P. 2.35 250 16 27.5 32 
280 Rect. 4.0 50.1 

Line voltage, 105. Volume control, maximum. 

Stability Controlled 
Substantial resonance of the first r.f. 

input circuit to the resonant frequency 
of the second and third r.f. and the de- 
tector circuits is maintained by hold- 
ing the effective ground -antenna ca- 
pacity to a value of less than 100 micro 
microfarads. Antenna of less than this 
capacity goes on the binding post 
marked "antenna" whereas antennas of 
greater than this capacity should be 
connected to the post marked "long an- 
tenna." The latter connection places a 
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condenser in series with the antenna - 
ground capacity, reducing the effective 
value of the latter to less than 100 
micromicrofarads for antenna capaci- 
ties up to 500 micromicrofarads. 

Dual Volume Control 
The volume control is a dual arrange- 

ment controlling antenna input with the 
resistance section shown at the left in 
the diagram, and the grid bias for the 
second and third r.f. stages with the 
section shown at the right in the sclw- 
matic. 
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Fdison Models R.6 and 
RESPONSE curves of the Edison 

models IRO, R7 have been pub- 
lished preciously, appearing on 

page 64 of the November issue of this 
magazine. In that number it was stated 
the schematic would be found elsewhere 
in that issue. However, this was in 
error, since the schematic published on 
page 77 was that of the Edison mo lels 
R4, RS, C4, in no way related to the 
schematic of the R6, R7 shown on this 
page. 

\s will be seen from the schematic 
in Figure 2 these models are the screen 
grid type as contrasted with the 227's 
in the previous models. Tube operating 
values are shown in the chart in 
Figure 1. 

A socket reading analysis chart cov- 
ering r.f., detector, a.f. and rectifier 
stages is included in the Edison sere ice 
manual, from which some of the more 
interesting servicing aids are taken. 

In the case of the first r.f. socket no 
reading on filament voltage which 
should be 2.2 jolts with the fuse in the 
115 -volt position indicates: open fila- 
ment lead to socket; open filament of 
secondary; shorted filament secondary; 
open circuit in either connecting cable 
or six -prong connector. I ow reading 
of filament voltage indicates: low line 
voltage; incorrect location of primary 
fuse; shorted turns in filament second- 
ary; shorted turns in primary of power 
transformer; short circuit in filament 
wiring. High filament reading indi- 
cates: high line voltage; incorrect loca- 
tion of primary fuse. 

Normal plate voltage is 190 volts. 
No reading indicates open plate lead; 
open cathode lead: grounded first or 
second r.f. plate lead; open' first and 

second r.f. plate isolating resistor; 
shorted first and second r.f. plate by- 
pass condenser; open low frequency or 
high frequency primary of 1,th r.f. roil; 
"A" choke open or grounded; 11 choke 

,7 
field winding; 11 choke shorted; 
grounded high tohtage secondary; one: 
lead Io 280 socket open; shorted turns 
in high voltage secondary; one side of 
high voltage secondary open; shorted 

Edison Models R6 and R7 

'1 'the 
Type 

Position 
in Set 

A 
Volts 

[3 

Volts 
C Cathode Screen 

Volts Volts Volts 

Norma) 
Plate 
M. A. 

('late 
M. A. 
Grid 
Test Cha nge 

224 1R.F. 2.2 190 2.5 80 3.5 6.0 2.5 
224. 2 R. F. 2.2 190 2.5 80 3.5 6.0 2.5 
224 3R.F. 2.2 190 2.5 80 3.5 6.0 2.5 
227 Det. 2.2 
227 1 A. F. 2.2 4.0 .5-2.5 -I-3.0 l . l 1.4 .3 
227 2 A. F. 2.2 115 .5 6.() 3.8 4.8 1.0 
215 P. P. 2.48 260 46 31.0 36.0 5.0 
245 P. P. 2.18 260 46 31.0 36.0 5.0 
280 Rect. 4.85 -I8.0 

Lihe voltage, on 115 -volt tap. Volume control. 

*Grid volts 8-10 on strong signal. 

Fig. 1. In this table may be found the tube operating voltages for the Edison model illustrated schematically on this page 

grounded; open r.f. Ioltage divider, 
located in power unit; shorted filter 
condenser section; grounded rectifier 
filament winding; open radio-phono 
switch contacts; open or short circuit in 
either connecting cable or six -prong 
connector. 

Low reading indicates: low line volt- 
age; incorrect location primary fuse; 
low emission rectifier tube; grounded 
3rd r.f. plate lead; shorted 3rd r.f. plate 
by-pass condenser; shorted speaker 

filter condenser section; short circuit 
between 3rd r.f. filter condenser and 
automatic volume control by-pass con- 
denser; open 1 a.f. bias resistor; low 
potential end of screen grid voltage di- 
vider open Ilocated in a.f. filter unit), 
shorted turns in primary of power trans- 
former. High reading indicates: high 
line voltage; incorrect location primary 
fuse: shorted 1 r.f. screen grid by-pass 
condenser: shorted 2 a.f. plate by-pass 
condenser. 

Fig. 2. The schematic diagram of the Edison models R6 and R7 including the power supply is shown in this diagram 
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Erla Duo0Concerto Modell Receiver 

e 

MANUFACTURED by the Elec- 
trical Research Laboratories of 

_ Chicago, Illinois, the Erla Duo - 

1 Concerto model receiver is shown sche- 

matically on this page. The receiver 
portion which is known as model R2 is 

illustrated in Figure 10, while the audio 
amplifier and' power supply units 
known as model A2 is set forth in draw- 
ing, Figure 11. 

As will be seen in the schematic of 

the receiver there are three radio fre- 

quency stages using 226 tubes and a 

detector using a 227 heater type. The 
radio frequency condensers are all on 

a gang and the three r. f. stages are 
neutralized. Input to the antenna stage 
is across a 10,000 ohm potentiometer 
in parallel with the primary winding 
of the first r. f. transformer. 

The second stage audio and the two 
171-A tubes in push pull are located 
within the power unit as shown in the 
drawing Figure 11. A 280 rectifier is 

a employed for the high voltage, while 
` filament current for all tubes is sup - 

f' plied from the necessary low voltage 
windings on the power transformer. 

The complete outfit consists of a 

chassis R2 carrying the radio fre- 
i' quency, an audio amplifier A2 and its 

power supply, and a dynamic speaker 
type D. The job is made up in two 
forms, one for use in connection with 
a loop antenna, the other with the regu- 
lar outside or inside antenna. 

Looking at the radio frequency chas- 
sis from the front it will be seen that 

POWER 

there are three balancing hex nuts and 

three neutralizing hex nuts. Beginning 
at the right the first nut is neutralizer 
1, then balancing, then neutralizing two, 

then balancing, then neutralizing three, 
and finally the balancing for the third 
r. f. The order of tubes reading from 
the right towards the left is first r. f., 
second r. f., third r. f., and then de- 

tector at the extreme left. To balance 
the receiver tune in sharply a distant 
station with low volume between 240 
and 280 meters. Then with a balanc- 

9.4 .-- f..4-. 

, CO~« 
. .. 
/.f 

ancing wrench turn the nut N3 (lo- 

cated in line with the tube sockets) left 
or right until a null or minimum vol- 

ume position is found. Replace regular 
tube in its socket. This stage is neutral- " 

ized. Proceed in the same manner on 

the second stage, adjusting nut N2 and 
first stage adjusting nut Nl. 

According to instructions from the 
factory the outside or indoor antenna 
used in connection with this receiver 
should never exceed 50 feet in length. 

In the rear of the radio unit are two 

rMM 

ing wrench obtainable from the maker 
of the receiver turn the balancing nut 
B previously mentioned for maximum 
volume. 

For neutralizing the receiver in the 
event this is necessary, a neutralizing 
tube is required. This tube is a good 
226 with one filament prong sawed off. 
Tune in sharply a local station between 
240 and 280 meters, then remove the 
third r. f. tube and insert the neutraliz- 
ing tube, retuning the receiver for maxi- 
mum s olume. Then with a special hal- 

- BNTv t1Y.jp 

Fig. 10. The receiver 
portion of the Fria 
Model described on 
this page is shown in 
the above schematic 
diagram. The audio" 
and power supply 
end of the receiver 
is contained in an- 
other unit and is 
illustrated schemati- 

cally in Fig. 11 

tip jacks for connecting an electrical 
pick-up unit. It is merely necessary to 
place the two phone tips in those jacks. 
As will be seen in the schematic dia- 
gram Figure 10 at the lower right hand 
corner, arrangement has been made for 
a switch whereby the listener may turn 
the receiver from a radio to a phono- 
graph combination. 

In the absence of any actual meas 
urement of tube voltages on this model 
we are not able to supply this informa- 
tion. 
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antpli frer used on the Erla remodel are shown above Fig. 11. Electrical constants of the power supply and audio 
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Fada C Model and Type C Unit 
A1)E by the F. A. D. Andrea, 
Inc., Long island City, New 
York, the Fada 7 A C model is 

1t escribed in the accompanying text. It 
is illustrated schematically in Fig. 2, 
while its power supply, the 
type C unit, is shown in 
Fig. 1. 

Permitting use of a loop 
as the energy collector, the 
receiver employs six tubes 
of the 227 heater type and 
a 171 power tube. Four of 
the 227 tubes are used in 
the tuned radio frequency 
stages which are neutral- 
ized, while the fifth 227 is 
the tuned detector stage. 
The first audio stage uses 
the remaining 227. 

Shielded and Neu- 
tralized 

It will be observed by 
referring to the schematic 
in Fig. 2 that all of the 
radio frequency stages are 
thoroughly neutralized and 
completely shielded. Type 
numbers of- the different constituent 
parts of the receiver are shown in the 
diagram. The receiver may be either 
operated from an antenna and ground 
connection or from the loop, which is 
shown in the schematic diagram. The 

loop is plugged into the circuit when 
desired or it may be shorted out. One 
of the departures from receiver prac- 
tice may be seen in the schematic, where 
it is found that r. f. chokes are ern - 
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known as the 1418 MS. These blocks 
are located within the stage itself. The 
plate circuit of the detector stage is also 
provided with an r. f. choke and its ac- 
companying bypass condenser. 

Volume control is by 
means of the 1430 MS re - 
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Fig. 1. Here is shown the electrical connections of the type C unit which is the receiver supply 

ployed in series with the cathode of all 
Jf the r. f. stages. Each r. f. choke is 
bypassed to chassis, while the plate cir- 
cuit inductance of each stage is like- 
wise bypassed with another condenser, 
these two being contained in a block 

sistance placed across the 
secondary of the second ra- 
dio frequency transformer. 
In the power stage where 
the 171-A is used, the 
speaker is located across 
an output impedance, thus 
isolating the speaker wind- 
ings from any d. e. compo- 
nents. 

Power Unit Separate 
The schematic circuit of 

the power supply is shown 
in Fig. 1 at the lower half, 
while an actual drawing of 
the wiring is shown in the 
upper half. A 280 tube is 
used as the rectifier, whose 
high voltage output is fed 
to a double choke and 
filter condenser arrange- 

ment. Suitable voltages for the opera- 
tion of the set are brought out from taps across the resistance network, these voltages being numbered from one to ten inclusive. A table of cable connec- tions is given in this same diagram. 
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Fig. 2. Schematically is shown above the circuit of the Fade 7 A C model described in the accompanying text 
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t Federa1 Model 
MADE by the Federal Radio Corp., 

Buffalo, N. Y., the model "H" 
a. c. receiver is described on 

this page. It is shown in the schematic 
Fig. 3 which is both the receiver and 
the power supply portion. 

As will be seen from the circuit dia- 
gram no grid suppressors are inserted 
to prevent oscillation. Due to the plac- 
ing of the r. f. coils mutually at right 
angles and due to shielding the variable 
condensers, the receiver is stable and 
free from oscillation. The volume con- 
trol is a 500,000 ohm potentiometer 
shunted across the secondary of the last 
radio frequency transformer. 

The three tuning condensers are of 
the sliding plate type and are ganged 
to the single dial control. A vernier 
knob is provided to the right of the 
main tuning control which by means of 
a link motion causes a change in ca - 

CC 
199 Au Co Receiver 

pacity of the antenna condenser suffi- 

cient to allow for the different antennas 
that may be used. 

Power Supply Compact 
The power unit is very compact and 

is housed inside the cabinet directly be- 
hind the chassis. A cable is used to 
feed all of the A, B and C voltages 
from the power unit to the receiver. 
The power transformer primary has 
three taps which provide for voltage 
ranges of 100 and 110, 110-120 and 
120-130 volts. There are six secondar- 
ies on the transformer instead of the 
usual five, one lights the 280 rectifier, 
one provides plate voltage of the 280 
rectifier, one lights the power tube and 
pilot light, one the r. f. tube, one the 
detector and one the first audio fre- 
quency tube. The first audio frequency 
tube is heated from a separate winding 

in order that hum may be kept at the 
lowest possible level. It will be no- 
ticed that there are two 40 ohm vari- 
able resistances across two of the sec- 

ondaries. These are adjusted so that 
all trace of hum disappears and need 
not be readjusted by the owner. 

The output of the rectifier tube feeds 
into the filter system which consists of 
the usual two filter chokes and filter 
condensers. Fixed resistors are used to 
secure the proper plate voltages for the 
detector and amplifier tubes. C biases 
are secured by causing the plate cur- 
rents of the respective tube to flow 
through resistors inserted in the center 
tap lead. It will be noted that with this 
particular arrangement the frame of the 
receiver is both at C minus and B minus 
potential and that all grid returns are 
simply grounded to get the proper bias. 

Set delivers 11/2 watts to the speaker. 

C27 

.11.0 24 

77 

h 

a a 
J 

L/5 

C2132.22 . 226 PF. 226,PF. 

ia 72 Q3 

Ó - MNVNv 

i` 

r 

- LI 

'IioT3 p4 
IiÓ -JWVMN 
n ., 

SN/ELO 

R6 

C25 

, _ .-. ., 

C26 

________,-._"_________,-- 
_______/-_-_/_____ 

r 

- h'I -T-Q BPWQ, -B-C e o C20 C2/ oÓ 
L 2 Q/ V \l = 00 

r 

TC/ TC2 C3 

r_n 

R2 

5R 9 

/7/-A 

O/AL 
LAMP 

t /7/-A 

PARTS LIST FOR POWER ON/7 

C//MFO R3/300n 
C2-/MFD R4 -/400 
C 3. 2MFO 125 . 2500 n 
C4 /MFO. R6 40 n 
C5iMFD /27 40 

R/ 3500 T/ 24 _ R2/3000x T214 
PARTS L/ST POP RECE/VER 

R7 : 
C/6 .0002 4/FO 
C/7 .0003 M/'O 
C/8 .0003 M/ 7 
C/9 .0004 ti / l' 
C20V2MAD 

C2/ !y MFD C26 .001-41F0 
C42kJ WO C27.33 TOil - 
C 23 o M/'Li MMF 
C24 -,000/ tiro 
C 2 ,0001MFO L/5 262..b 

73 8 
74 8 T3/2 
Tb 3S'J T7:1{ 
L//sN- 2B n 
L25SN-k00n 

i/5 s00,00(n 
Pt) a' n.a . 

Fig. 3. The schematic nfic diagram, printed above giiw.0 the electrical arrangement of the Federal Model "II" receiver and 
Its power supply 
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FreedoEisemann NR0180 and Supply 
DESCRIBED on this page is the 

model NR -80 a. c. receiver made 
by the Freed-Lisemann Radio 

Corp. of Brooklyn, N. 1'. The schematic 
circuit is shown in drawing, I ig. 4. 

For reneutralizing the ear phones 
should be used in the loud speaker 
tip jacks and a station broadcast- 
ing on approximately 1200 kilocycles 
should be tuned in. Then insulate 
by means of a small piece of Em- 
pire cloth one of the filament prongs 
in the fourth r. f. tube (the fourth from 
the right when facing set), from its 
socket contact. Turn the set on its end 
so the power pack is towards the table 
and the bottom of the cabinet faces the 
operator. Three neutralizing holes will 
be seen at the top. Insert the special 
hard rubber wrench in hole No. 3 (at 
right) and engage the hex nut inside. 
Rotate the wrench back and forth until 
the signal disappears or is at its mini- 

mum strength. Next insulate the fila- 
ment prongs of the third r. f. tube 
(third from the right when facing set) 
from its socket contact. Insert the 
wrench in hole No. 2 (at center) and 
engage the hex nut inside. Rotate 
wrench until signal disappears or is at 
a minimum. Then insulate one of the 
filament prongs of the second r. f. tube 
(second from right when facing set) 
from its socket contact. Insert the 
wrench in neutralizing hole No. 1 (at 

left) and engage the hex nut inside. 
Rotate wrench until signal disappears. 

For retuning the process is different. 
Looking through the large round hole 
in the bottom of the cabinet, remove 
the terninal screw of the 45 volts tap 
(tap No. 2 from right end) and sepa- 
rate ,the contacts. To one of the con- 
tacts connect one terminal of the 0-1.5 
milliammeter in shunt with a 4I/2 volt 
C battery and a 0-25,000 ohm variable 
resistance and connect the other termi- 
nal of the milliammeter to the other 
connector contact. As the plate current 
drawn by the 227 tube is above the 
range of the 0-1.5 milliammeter, it is 
necessary to connect in shunt with the 
meter a 41/z volt C battery and a 0- 
25,000 ohm variable resistance. When 
the resistance is turned on, current will 
flow around to the C battery, meter and 
resistance. This current will cause the 
needle to deflect backward. After the 
meter has been connected to the set and 
a signal tuned in, the meter can be 
made to give a suitable reading for 
making the tuning adjustment by ad- 
justing the variable resistance. 

Adjust the variable resistance to max- 
imum and turn on the set. As the de- 
tector tube heats up the needle of the 
milliammeter will rise. As the needle 
of the milliammeter rises, reduce the variable resistance so as to keep the 
needle at about the center of the scale. 

In about 40 seconds the needle will 
have reached its maximum point. After 
this it will cease to rise. Adjust vari- 
able resistance to reading of 1 m.a. 

Tune in u signal having a frequency 
of approximately 1200 kilocycles. It 
will be noted that the needle of the mil- 
liammeter drops to a- smaller reading 
and when exact resonance or greater 
signal is obtained the needle will show 
the smallest reading. If the needle de- 
flects to the right instead of to the left 
when a signal is tuned in, reverse the 
connections of the meter and the con- 
nector strip contact. If the drop in 
reading at resonance is more than .2 
milliamperes for maximum meter read- 
ing (obtained when set is off reso- 
nance), reduce volume by volume con- 
trol until drop is not .2 m.a. 

Insert the special hard rubber wrench 
in minimum adjuster hole and engage 
the hex nut inside. Rotate wrench to 
lowest reading on milliammeter. 

Now tune in a signal of approxi- 
mately 600 kilocycles. Insert the spe- 
cial tuning wrench in tuning hole No. 
4 and engage the slotted screw inside. 
Rotate the wrench back and forth un- til the lowest reading on the milliam- 
meter is obtained. Repeat the above 
procedure in the remaining three holes. 

Tune the set to the 1200 kilocycles 
signal again and repeat the minimum 
adjustment. 
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ITPreshman 20N42 ant 
r HE model 2-N-12 Freshman re - 

1 ceiver made by the Chas. Fresh- 
man Co., Inc., and described on 

7 ús page is an a. c. model operating 
It om any ordinary electric light socket, 

i1 ipplying between 100 and 125 volts of 
g om 50 to 60 cycles. 

The receiver is of the uni-control type 
ith three stages of radio frequency 
lnplification, detector and two stages 

audio frequency, employing the 
- reshman Equaphase system of stabili- 

ition. The chassis and power supply 
n ;e combined into one unit and is lo - 
21 teed in the upper section of the con- 
( ale with the dynamic speaker below it. 

250 Power Tube 
This model uses a 250 in the last 

,age of the audio amplifier. In order 
take full advantage of the character- 

tics of this tube a dynamic speaker 
ust he used. The dynamic speaker 
:ld is included as a portion of the 
'tsistance network as will be shown by 

examination of the schematic shown 
Fig. 1. 

' The power supply system is illus- 
ated at the lower part of Fig. 1 and 
insists of a 281 rectifier with the typi- 
il choke and filter circuit for smooth- 

ing out the pulsations in the rectified 
a. c. A novel switching arrangement 
is shown at the center of the diagram, 
where a 3 ampere fuse is located and 
by proper switching it may be placed 
either in the 120 volt line or the 110 
volt line, depending upon the condition 
of the supply line where the receiver 
is being operated. 

This model may also be used to elec- 
trically reproduce phonograph records. 
The two tip jacks (not shown in the 
schematic) are located at the left front 
of the receiver and into these the two 
connections from the pick-up device are 
placed. In this particular case the re- 
ceiver should be turned on with the vol- 
ume contr' at minimum value and the 
tuning control at 100 degrees or any 
other point where no radio stations will 
be received. Otherwise this would in- 
terfere with phonograph reproduction. 
In order to alter the volume on the 
phonograph method of reproduction, it 
is necessary for the volume control ac- 
companying the pick-up to be employed 
rather than the volume control on the 
receiver. 

Checking for Trouble 
Numerous investigations by the Fresh - 

Power Unit 
man Co. and other large radio manu- 
facturers have conclusively demon- 
strated that the actual amount of trouble 
occurring in a radio set itself is small 
in comparison to the trouble developed 
in the accessories of the receiver. By 
accessories is meant tubes,' antenna and 
ground connections and other additions 
which people have considered necessary 
on their receiving sets. A careful 
check-up on these accessories will gen- 
erally reveal the source of trouble and 
prevent useless correspondence, delay 
and inconvenience to the user. 

The power supply used with the re- 
ceiver is designed for use on electric 
lighting and power lines varying be- 
tween 100 and 125 volts and from 50 to 
60 cycles. Where the voltage is con- 
stantly below 115 volts, however, the 
sensitivity of the set will he somewhat 
lessened. It is advisable to definitely 
determine this voltage in order to be 
sure that it is not in excess of 125. 

The size of the antenna used with the 
receiver affects the set in sensitivity and 
freedom from interference. As the 
length of the antenna is increased, the 
sensitivity of the set increases, but above 
a certain length this effect is offset by a 

decease in selectivity. 
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Gilfilhlan Bros4 Model 
SING six 227 type tubes in the 

r. 1. and lirst audio the sche- 
matic circuit of the (;illiIlan 

Bros. model 100 receis er and its power 
supply is shown on this page. The out- 
put tube is a 215 while all of the r. f. 
stages, the detector and the first audio 
employ the 227. The diagram of the re- 
ceiver is shown in the schematic Figure 
9 while the power supply is illustrated 
in Figure 8. A 280 rectifier is used for 
the high voltage. . 

Looking at the schematic of the re- 
ceiver shown in Figure 9 it is observed 
that the four radio frequency stages use 

. the stabilizing resistances in the grids 
of the 227 tubes. These values are shown 
as 800 ohms. The first 227 used as an 
antenna stage has a trimmer across the 
tuning condenser to compensate for 
various antenna loads. It will also be 
noticed that from the primary of the 
first r. f. transformer to the plate of the 
first 227 is placed a midget capacity. 
Between the plate of the first and sec- 
ond 227 is another midget capacity 
while between the plate of the second 
and third is another capacity and the 
same applies to the coupling between 
the plate of the third and the fourth 
tubes. The condensers previously men- 
tioned are used for phase balancing, 
one of the several methods of neutrali- 
zation. 

All the r. f. transformers have twelve 
turns of No. 36 double silk primaries 
and a secondary of 114 turns. The an- 
tenna input r. f. transformer has 15 
turns in the primary of No. 36 d. s. and 
96 turns on the secondary. 

It will be seen by referring to the 
schematic that two taps are provided 
for antenna control. The long tap 
throws into the circuit the entire pri- 
mary so that energy comes directly 
from the antenna to the primary and 
thence to ground, inducing a voltage 
in the secondary. When the antenna 

a wrl loo 11gecellr 
sw itches on the ahol t side, it Ihi ows the 
aerial in on a tap 30 turns down from 
the top of the secondary inductance. As 
previously stated the trimmer across the 
first section of the tuning condense' 
serves to balance up tite antenna stage 
so that it will be in line with succeed- 
ing radio frequency stages. 

Volume control used on the set is a 
10,000 ohm variable in series with a 450 
ohm fixed resistance between the com- 
mon cathode line and the ground. 

The plate circuit of the 227 dectector 
has the usual r. f. choke in series with 
it and is bypassed by a .002 mfd con- 
denser. The coupling to the first audio 
is a combined resistance and capacity 
method. The resistor in the plate cir- 
cuit of the 227 is a .1 megohm while 
the coupling capacity is a .1 mfd con- 
denser. Bias on the 227 in the first 

3 
1 NUMlLdr'7,iY T 

,S ~Nw- 
lfOOW 

audio stage is secured by the drop 
across the 1500 ohm resistance between 
cathode and ground, while a .5 megohm 
is used for grid to ground. The detector 
circuit uses the high bias for detection, 
the cathode -ground resistor being .025 
megohm. 

The second stage audio transformer 
is also a resistive load arrangement, the 
d. c. going through the resistor in the 
227 plate circuit, the a. c. going through 
the coupling condenser and primary, 
the secondary being hooked up in an 
auto -transformer style, the bottom of 
the secondary winding being made corn - 

000 

'r / .S.WO 

Pil0/GuiP- 1"A 
-ONM 

YLYUMf !OA'l,P(X 

rico a- 'a'/f 

mon with the toll of the primary w iud 
tug so that the return is from the 'lid. 
of the 2,15 through the seealadal v, 
through the plate and thence to ground. 

Plate voltage for the first, second, 
third, fourth radio frequency stages and 
the detector as well as the first audio 
should he 140 volts from the power 
supply. The output tube secures 250 
or 300 volts. All of the tubes secure 
their filament current from the 2.5 volt 
winding. 

In the schematic diagram Figure 8; 
which covers the power supply a 280 
is used as the rectifier. A hum control 
resistance of 10 ohms is placed across 
the two and a half volt filament sec- 
ondary. A 1500 ohm resistance be- 
tween B minus and the center of the 
hum control resistor serves to provide 
the bias for the 245 tube. A 30 ohm re - 

Fig. 8. The schema 
tic of the power 
pack used with the 
model 100 Cil fillan 
receiver is shown in 

this diagram 

sistance is placed across the low volt- 
age secondary for the filament of the 
280 and its center point becomes the 
high voltage terminal. The speaker field 
used with this job is one of 2250 ohms 

sand is placed between the maximum 
voltage tap and the 140 volt terminal. 
The resistor between 140 volts and B 
minus is one having a value of 4000 
ohms. 

The primary of the power supply is 
for 105 to 120 volts a. c., the switch 
being located on the set. Two taps are 
pros ided, one for ] 05 volts and the 
other for 120. 
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Fig. 9. In this drawing are shown the constants of the model 100 Gil filian receiver described on this page 
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:J'fraybaito Model 600 Superheteroc yne 
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Fig. 1. The receiver portion of the Graybar 

j 
HE Graybar No. 600 receiver is a 
seven tube socket powered console 
cabinet model receiver using the 

perheterodyne circuit. It employs 
c 227 tubes and a 245 in the power 

cttput stage. A 280 is used in the 
scket power unit for supplying all 
late, grid and cathode voltages, as 
'ell -as supplying high voltage d. c. for 
to dynamic field. 
Power detection is used in the second 

Istector, where 235 volts is shown for 
late circuit rectification with proper 
:rid bias, which is about minus 29 
tits. 
With respect to tubes, the tuned r. f. 

.age (tube 1) is most critical for selec- 
)n of tubes. For this position the 
he giving loudest signal without oscil- 
lion should he employed. In the 
rent any tube oscillates it may he neces- 
try to reduce the setting of the r. f. 
)mpensating condenser so that no 
tciliation will take place over the cu- 
re tuning scale. 
Other stages somewhat critical are 

to oscillator and the second detector, 
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Graybar Model 600 

Tube 
Type 
227 
227 
227 
227 
227 
227 
245 
280 

Line 

Position 
in Set 

1 R.F. 
2 1 Det. 
31 I.F. 
4 2 I.F. 
5 Osc. 
6 2 Det. 
7 Pwr. 
Rect. 

A B C Cathode 
Volts Volts Volts Volts 

2.35 +100 -20 -26 
2.35 +95 -9 -17 
2.35 +100 -20 -26 
2.35 +100 -3 -26 
2.35 +90 0 -16 
2.35 +235 -29 -17 
2.90 +225 -16 
4.8 

voltage 120, tap on 120 connection. Volume 

Plate 
Normal M. A. 

Screen Plate Grid 
Volts M. A. Test Change 

1.6 
0 
7.3 
8.7 
0.7 

31. 
19 

control at zero. 

Fig. 2. Based on neasurement,º shown in the Graybar manna! the above table of 
typical tube analysis will be approximately correct 

sockets 5 and 6 respectively. The re- 
maining tubes should be interchanged 
until a tube is found for the oscillator 
that gives loudest signal for a given 
station. The second detector tube 
should be selected for its ability to 
handle large volume. Select the tube 

Fig. :i. The power 
supply, using a 280 
rectifier, in shown in 
the diagram. to the 
left. The resistor net- 
work at the left 

satehres that at the 
right in the oche - 
timely shrnon in Fig. I 

for this position that will permit the 
volume control to be advanced and give 
the greatest undistorted output without 
overloading. 

Tubes 3 and 4, representing the in- 
termediate frequency stages, should 
have tubes chosen for best amplifica- 
tion. When changing tubes it is ad- 
visable to change only one at a time in 
order tD prevent unncc.essary voltage 
unbalancing. When changing the 280 
rectifier turn the switch off. 

The volume control regulates the bias 
on the tuned r. f. stage and the first 
intermediate. A local -distance; switch 
is incorporated. A high impedance 
semi -tuned antenna primary in the r. f. 
stage allows varying lengths of aerial 
without materially affecting the receiver 
tuning. 
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Grebe Synehroph 
SHOWN schematically on this page 

is the diagram of the Grebe Syn- 
chrophase Seven a. c. set and 

power supply made by A. H. Grebe & 
Co., Richmond Hill, N. Y. The receiver 
uses seven tubes, five 226, one 227, one 
171-A and one 280 rectifier. 

The input stage of the receiver is ar- 
ranged for employment with either a 
long or a short antenna. The grid cir- 
cuits of the first, second, third and 
fourth tubes are identical as far as tun- 
ing and suppression are concerned. 
The familiar Grebe binocular coils are 
used to couple the tuned stages. These 
coils are space 'sound with 20-38 Litz 
wire for efficiency and are carefully 
matched for assembly in the set. This 
type of radio frequency transformer 
possesses practically no external field. 
The only interstage shielding consists 
of small plates between the tuning con- 
densers preventing feedback between 
the grid leads of the tube. Necessity 
for further shielding is eliminated by 
the use of the binocular coils and the 
proper arrangement of the wiring. 

The volume control used on the re- 
ceiver is a 2500 ohm maximum vari- 
able resistance placed across the pri- 
mary of the last radio frequency trans- 
former where it affords complete con- 
trol of the incoming signal before 
reaching the detector so excessively 

kl se Seven A. C. Sel 
strong signals will not introduce dis- 
tortion in that stage by overloading the 
tube. A tone color control is also pro- 
vided and consists of five fixed con- 
densers arranged on a switch so that 
they are cut in across from the grid to 
the ground of the 171-A power tube. 

Local Reception Switch 
Another novel connection which ís 

used for local work consists of a switch 
of the plate circuits of the first r. f. 
amplifier, which when set on locals 
places a fixed resistance across the 
primary of the second radio frequency 
transformer and allows the receiver to 
be operated against strong local stations 
without overloading. When it is de- 
sired to pick up distant signals the 
switch is open and the fixed resistance 
is eliminated from the circuit. 

The power unit has only two direct 
current terminals and delivers a total 
rectified voltage to the receiver terminal 
strip through the cable to be divided as 
required by the resistances inside of the 
set. Between the filament and C minus 
a 2,500 -ohm resistor is inserted which 
provides the desired C bias for the 
power tube. A 300 -ohm resistor be- 
t%%een the 226 filament circuit and deck 
provides the C bias for these tubes in 
the same manner as that of the power 
tube. Finally a 20,000 -ohm resistor be- 

tween the 226 plate supply tap and ds 

tector drops the voltage on the detects 
plate to the desired value. Since n 
grid bias is required on the detect 
the cathode is grounded directly to th 
set. 

Balancing the Hum 
This system of voltage distribution 

permits Grebe to carry out a schem 
of 120 cycle hum elimination. Th 
filter system designed allows some hun 
to remain in the d. c. supply to the set 
This is later balanced out in the se 
through the voltage distribution system, 
The amount of hum is in the right 
phase and just sufficient to cancel th 
effect of hum remaining in certain part', 
of the set without the necessity fo 
variable hum adjustment. An impor 
tant feature of the hum balance systen 
is the 1 mfd. condenser and the 4,500 
ohm resistance in series with the B plug 
terminal and the power tube centezi 
tapped filament resistor. The by -pas; 
condensers between intermediate and i 

detector voltage supply points and 
ground pros ide a resistance capacity 
filter eliminating the feed -back gener-IJ 
ally termed motor -boating. The two 
small 1 mfd. condensers between the 
ground and two filament bus bars of 
the 226 tubes prevent radio frequency; 
feed -back which might cause the re- 
ceiver to oscillate. 
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Fig. I. Schematic wiring of the Grebe Synchrophase Seven A. C. and its power supply is shown in the above illustration 
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Grebe Radio Receiver Nov SK4 A. Cm 

d 

HE super-synchrophase SK -4 re- 
ceiver made by Grebe is designed 
to operate on 110 -volt, 50-60 cycle 

a.c. supply. Special power units are 
available on lines of like voltage but 
25-33 cycle. The instrument consists of 
two major units or chassis. The radio 
amplifier chassis is the unit to which the 
operating controls are attached, and the 
audio power amplifier chassis is the 
unit to which is mounted the dynamic 

t,. t speaker. This one instrument is sup- 
plied in different type consoles. 

The circuit employs three tuned non - 
oscillating radio frequency stages, a 
power detector, a single push-pull audio 
output stage and a full wave rectifier. 
A table of typical tube operating values 
is indicated in the article, Figure 1, 

while the schematic diagram of the re- 
ceiver and its power supply is shown in 
Figure 2. 

No hum should be encountered in this 
. receiver. If hum does occur change 
.1 tubes ín the push-pull sockets until a 

pair is found that give humless opera- 
tion. The selection of a quiet detector 
is also important. 

Three types of voltage regulators are 
listed to take care of line variations in 
different sections. These may be ob- 

tained for use in localities where un- 
usual line conditions are encountered. 
Voltage regulator No. 6420 for 115-138 
volts; type 6412 for 105-125 volts and 
type No. 6310 for 95-110 volts. The 
type 6412 is standard and is supplied 
with sets unless otherwise specified. 

A good ground is very essential for 

the operation of the receiver. Location 
of the aerial lead-in is important re- 

gardless of the shielding used. The 
aerial lead-in should not run along clo'e 
to the back of the radio amplifier 
chassis. The antenna lead should ap- 
proach the set in the most direct man- 
ner, preferably from the right. 

Grebe Model SK -4 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.35 188 14 57 0 2 2 

224 2 R.F. 2.35 188 14 57 0 2 2 

224 3 R.F. 2.35 188 14 57 0 2 2 

227 Det. 2.35 210 X .8 .8 0 

245 P.P. 2.35 245 X 30 34 4 

245 P.P. 2.35 245 X 30 34 4 

280 Rect. 5.20 X 90 

X = Resistors in circuit prevent readings. 
Line voltage 120. Volume Control Minimum.* 

*Plate current of 224 tubes read at maximum volume control. 

Fig. 1. This table gives average tube operating values on the Grebe SK -4 as taken 
with a Jewell set analyzer 
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Grebe iReceiver Model All 1 
ER\ ICE data covering the Glebe 
model AII1 whose response curves 
mill be found in the Response 

Curve section of this issue, is given in this article, together with a schematic 
diagram of the receiver and a table of 
a\erage tube operating voltages, the 
schematic in Figure 2 and the tube data 
in Figure 1. 

Suggested Antenna 
The model AH1 will ordinarily give 

best results with a 50 to 75 -foot antenna, 
erected as high above the noise level is 
very high very long antennas have given 
better results than short ones. A good 
ground connection is highly important. 
Avoid using radiators for ground con- 
nections. Preferably run the ground 
wire into the basement to the point 
where the cold water pipe enters the 
house. In apartments and hotels a 
ground connection to the steel frame of 
the building may be more satisfactory 
than the water pipe nearest the receiver. 

Service Calls 
The majority of service calls arise 

from defective tubes. Adjustment of 
the set should only he made after the 
service man is certain that all of the 
tubes are satisfactory. Operating a re- 
ceiver on a line oltage higher than de- 
signed for will result in shortened tube 
life. A line voltage too low will result 
in a sacrifice in receiver performance. 
Always measure the customer's line volt- 

' age and make set adjustments accord- 
ingly. All sets leaving the factory are 
adjusted for 60 cycles, 115 to 125 line 
volts. When line is between 100 and 
115 remove the fuse cover by loosening 

Grebe Model ÁH1 

Tube 
Type 

Position A 
in Set Volts Volts 

Cathode Screen 
Volts Volts Volts 

Plate 
Normal M. A. 

Plate Grid 
M. A. Test Change 

224 1 R. F. 2.4 160 2.5 80 2.5 
224 2 R. F. 2.4 160 2.5 80 2.5 
224 3R. F. 2.4 160 2.5 80 2.5 
227 Det. 2.4 200 20 2.0 
245 P. P. 2.4 250 14 50 
245 P. P. 2.4 250 14 50 
280 Rect. 4.8 50 

Line voltage 115. Volume control maximum. 

Fig. 1. In this table are given the voltage readings according to a recent measurement made with a Jewell set analyzer 

the holding screw and change the two 
ampere fuse from the 120 to the 110 
terminal. The above voltage range is 
typical of the great majority of installa- 
tions. For lines from 125 to 135 volts 
(rare cases) service men should install 
a Clarostat automatic line voltage regu- 
lator, type A, or a Ward Leonard line 
resistor No. 507,109 G in series with the 
line. Be sure to remove the ground 
plug before doing anything to the fuse 
in order to avoid a shock or a flash due 
to accidental short to grounded chassis. 

Oscillation 
If the receiver oscillates, the follow- 

ing should be investigated before ad- 
justments on the set are altered: a 
good ground connection is essential; 
the antenna lead should approach the 
set in the most direct manner possible; 
the receiver has been designed to operate 

with maximum efficiency with the Cun- 
ningham or RCA tubes and was so ad- 
jujsted at the factory. A complete set 
of new tubes may have higher emission than usual, causing the set to oscillate 
when the volume control is wide open. 
However, after several days of aging the emission of the tubes will l,ecome 
normal and the receiver will have stabil- ized itself without necessity of adjust- 
ments to the set. 

Loose Brakes 
Poor contact between the contact brakes and the rotor of the gang con- denser may cause oscillation Petween 550 and 700 kc. Lift out the brakes from the gang condenser frame and in- crease the curvature of the bow spring by bending slightly. Under no condi- tions should oil be used, as this will completely ruin contact. 
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Fig. 2. The schematic diagram of the Grebe .4711 receiver is shown in this illustration. 
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Fig. 1. In this schematic diagram of the Gulbransen receiver may be seen the electrical constants of the set and its power supply 

NOWN as the Nine in Line 
model, the receiver made by the 
Gulbransen Co., of Chicago, Ill., 

is illustrated schematically in Figure 1, 

:he schematic representing the receiver 
(ind its power supply. A table of 
:ypical tube voltages is shown in 
figure 2. 

Tuned R. F. Set 

As will be . seen by inspecting the 
diagram, the receiver is a nine tube 
tuned r. f. set including the 280 rectifier 
tube. It consists of four 226 tubes in 
the radio frequency end, a 224 screen 
grid detector, a 226 in the first audio 
and two 245 tubes arranged in push- 
pull in the output end. 

Untuned Antenna 
The antenna stage is not tuned, a high 

resistance volume control being inserted 
between antenna and ground. 

Reneutralizing 
Generally the only reason for reneu- 

tralizing is a change either in tube or 
circuit capacity. On this receiver the 
neutralization tolerance is quite wide. 
When necessary to reneutralize, use a 

good 226 tube from which one filament 
prong has been severed, close to the 
base. To neutralize, tune in a strong 
local, adjust receiver to maximum vol- 
ume, getting the station right on the 

Gulbransen Model 9 in Line 

lulu; 1'oMition A II C Cathode 
Type in Set Volts Volts Volts Volts 

226 I WE . I.35 116 8.5 
226 2 R.F. 1..35 116 8.5 
226 3 1.35 116 8.5 
226 4 R.I.'. 1.35 116 8.5 
224 I)et. 2.2 80 I.3 
226 1 A.F. 1.4 11.0 1.0 
245 2 A.F. 2.2 232 12. 
215 2 AY. 2.2 232 42. 
280 Iiect. 1.6 

Line voltage I 15. Volume control. 

Normal 
Sereen Plate 
Volts M. A. 

4.7 
4.7 
4.7 
4.7 

15 

Plate 
M. A. 
Grid 
Test 

8.7 
8.7 
8.7 
8.7 

Change 
4. 

4. 

4. 

4. 

4.0 5.0 1. 

27. :32. 5. 

27. 32. 5. 

84 

Pig. 2. 71 table o/ the tytirnl tube voltages as taken with n stnnáorrl set testar is 
illustrated abone for the benefit of service rasan 

head. Remove the fourth r. f. tube and 
insert the specially prepared 226. The 
station should still be heard, but 
weakly. If it cannot he heard in the 
speaker, put on a pair of headphones. 

Work at 25 Degrees 
Adjust the fourth r. f. neutralizing 

condenser until volume is at a minimum. 
Continue this procedure with the third 
and second r. f. tubes, replacing the 
good tube back in its socket after each 
stage is neutralized. Neutralization 
should be done at about 25 degrees on 
the dial. Be sure to use an insulated 
screwdriver or tool for adjusting the 
neutralizing condenser. 

Another Substitute 
Occasionally the service man may be 

called on to neutralize the set and he 
may not have the specially prepared 
226 tube with him. In this case a 
simple method is to obtain a straw such 
as is used at soda fountains. Clip off 
about one inch of the straw and slip 
the short piece over one of the filament 
prongs of the tuts. liaplace the tube 
in the socket., being careful that the 
straw is not torn in so doing. This 
will allow the tuhe to go into the 
socket without lighting the filament, 
and the set can thlr$ be balanced for 
the tubes actually used. Ilowever, 
this method requires nitwit more pa- 
tience than the previous method, espe- 
cially since the repairman must be 
careful not to tear tite straw while in- 
serting the tlrbe in the socket. 
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Radio Service Schematic: 

Howard Green Diamond Set, Model 8 
KNOWN commercially as the 

Green Diamond, Howard's Model 
No. 8 manufactured by the How- 

ard Radio Co., South Haven, Michigan, 
is described in the accompanying arti- 
cle. 

As will be seen from an inspection 
of the schematic circuit shown in Fig. 
1, the receiver is completely electri- 
cally operated and uses eight tubes, four 
of these being 226's employed in the 
tuned radio frequency stages, which are 
neutralized. The detector is the con- 
ventional 227. The fifth 226 tube is 
used in the first audio stage, while two 
171's arranged in push-pull complete 
the power output stage. 

Self -Contained Power Supply 
A, B and C supplies for the operation 

of the receiver are produced by the 280 
rectifier and its associated high and low 
voltage system. The loud speaker field 
of 2500 ohms, 41/2 watts, forms a part 
of the filter in the rectifier system. In- 
dividual resistors in the plate circuit of 
the first, second, third and fourth radio 
frequency tubes serve to supply these 
plate circuits with the proper voltages. 
Resistance R-6 serves to drop the volt- 
age for the plate of the detector to íts 
proper value. 

The audio frequency volume control 
is represented as R-3 and consists of 
a variable resistor placed across termi- 
nals 1 and 3 of the first audio trans- 
former. This transformer has a tap at 
terminal 2 so that when a phono pick- 
up is used, it is placed across terminal 

2 and one side of SW -3. When the 
switch is on the phonograph side, only 
a portion of the primary winding is 
in the circuit, whereas when the switch 
is on the radio side, the entire primary 
of the first audio is utilized. 

Sensitivity Control 
Volume control for the radio fre- 

quency end of the Green Diamond is 
made by manipulation of resistance R-1 
located between antenna and ground 
with the movable arm going directly to 
the grid of the first 226. By controlling 
the input r. f. voltage, the remainder of 
the radio frequency stages are operat- 
ing at a maximum value all of the time. 
this permitting the neutralization of 
the receiver at a desirable condition 
throughout the radio frequency end of 
the set. Thus for sensitivity, the r. f. 
volume control is used, while for loud- 
ness of signal the a. f. volume control 
is employed. The method of neutrali- 
zation is from the grid of the first tube 
through the neutralizing condenser to 
a neutralizing tap on the succeeding sec- 
ondary inductance. This method is fol- 
lowed throughout the four stages so 
neutralized. Each stage is bypassed in 
the plate circuit as well as in the fila- 
ment circuit, so as to assure complete 
stability of the receiver. 

High or Low Lines 
A two-way switch on the power sup- 

ply enables the operation of the set 
either from 110 or 120 volts, depend- 
ing upon the condition of the line. In 

addition to that there is provided an 
"on -off" switch by means of which the 
entire receiver may be started or 
stopped. 

A special Howard speaker is used 
with the Green Diamond and its field 
is energized by the rectifier circuit. 

Transformer 4 is the push-pull out- 
put which feeds inductively the voice 
coil of the speaker, a reversed or hum 
neutralized winding being incorporated 
in that circuit to eliminate a. c. hum. 

Covers Full Band 
Tuning range of this set is from 200 

to 545 meters, or from 1500 to 550 
k. c., covering the complete government 
allocation of wavelengths over the 
broadcast band. 

The left-hand switch on the panel 
when snapped to the right is in posi- 
tion for radio reception. When snapped 
to the left, it brings into operation the 
special audio system for playing phono- 
graph records electrically. 

The right-hand volume control pre- 
vents overloading of all tubes by gov- 
erning the strength of signal entering the receiver, while the left-hand volume 
control prevents overloading of the au- dio frequency amplifier tubes only. 

Type Numbers Shown 
Type numbers of all of the parts em- ployed in the completed receiver are 

shown in the schematic circuit for the benefit of service and repair men who may have occasion to write the factory for such parts. 
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Fig. I. This schematic circuit gives all of the electrical details of the Howard Green Diamond Model 8, with a table of type numbers for all condensers, resistors, chokes and transformers 
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k Howard Radio Receiver Model SG.A. 
FLSEWHERE in this 

magazine appear the 
sensitivity, selectivity 

and fidelity curves of the 
Howard S. G. A. receiver de- 

scribed on this page. The re- 

ceiver schematic is Figure 2, 

the power supply Figure 3 

and the analysis of tube volt- 
ages and current in Figure 1. 

Some interesting points are 
to be found in the service 
manual supplied to Howard 
dealers. Due to non -uniform- 
ity of tubes the set may oscil- 
late with certain tube com- 
binations. A quick remedy is 
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Figure 3. This drawing is that of the separate 
supply for the Howard S. G. A. 

Howard Model S. G. A. 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.2 162 3.5 3.5 68 3.3 4.7 1.4 

224 2 R.F. 2.2 162 3.6 3.5 68 3.2 4.0 .8 

224 3 R.F. 2.2 165 2.9 2.9 68 3.4 5.1 1.7 

227 Det. 2.2 155 15 15 1.0 1.2 .2 

245 P.P. 2.1 238 45 24.4 28.4 4.0 
245 P.P. 2.1 238 45 24.4 28.4 4.0 
280 Rect. 4.5 58 

Line voltage 110, set on 110 -volt tap. Volume control maximum. 

Variable condenser at maximum capacity. Detector coil shorted to give 

correct voltage when measuring detector. 

Figure 1. /n this table may be found typical voltages for the Howard S. G. A. 
as indicated in the service manual of the company. The readings were taken 

with a Jewell set analyzer 

power 

method 
mutual 
means 

to shift the r. f. tuhr audit d. 

There are two ippros.ed 
methods of te:tinó tube.. T 

first is to remove the t -i' 

from the chas -i- and place 
the plug from the Jewell 
Weston analyzer in the tul e 

socket, then place the tube in 

the analyzer and measure i 

plate current under normal 
operating conditions It has 
been determined ín the lab- 
oratory that tubes having a 

plate current from 2.5 to 3.1 
milliamperes are normal 
tubes and operate to best ad- 
vantage in this receiver. 

The second and better 
of the two is to measure the 
conductance of the tube by 
of the mutual conductance 

bridge made by General Radio. (This 
is described elsewhere in this issue - 
Editor). It has been found that to give 
best results with this particular receiver 
the mutual conductance of the tubes 
should measure 1000 micromhos. Tubes 
may be used with a mutual conductance 
as low as 750 micromhos with a cor- 
responding decrease in amplification. 
The upper limit of mutual conductance 
is 1050 micromhos, beyond which 
values tubes should not be used as they 
have a tendency to break into oscilla- 
tion which tendency cannot he curbed 
in this particular receiver. 

Response curves on this receiver were 
recently taken by our laboratory and 
appear elsewhere in this magazine. 

Ilgttrrr :{. Irt this rlrtrtrinK rutty b. 'wort slit. arherrsutlr circuit lot she Iloevotl rcv.+n grill re< -el rle.rrlh.1l trn thi pase 
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Kellogg Ra 
GENE:VIAL description of the Kel- 

logg models 523 to 528 inclu- 
sive, will be found on this page, the schematic circuit being Figure 2, while a table of t pical operating volt- ages is to be seen in Figure 1. 

According to the Kellogg manual the radio amplifier has been designed to 
utilize the high amplification of screen grid tubes and also to provide a satis- 
factory degree of selectivity. Each stage 
is tuned and completely shielded to pre- 
vent pickup of any signals except by 
the antenna, or the transfer of energy 
from one stage to another except 

lo Receivers 523 to 528 
through the desired circuit, thus giving 
maximum amplification and preventing 
oscillation. Including the detector in- 
put there are four tuned circuits, insur- 
ing selectivity. 

Condenser Units Separate 
Each unit of the gang condenser is in 

a separate compartment with its asso- 
ciated tube. The coils are completely 
enclosed in seamless copper cans inside 
of the steel base. All resistors are non - 
inductive. All capacitors in the radio 
frequency circuits are the non -inductive 
low resistance type. 

Kellogg Model 523 

Tube Position A B 
Type in Set Volts Volts Volts Volts 
224 1 R.F. 2.4 128 1 
224 2 R.F. 2.4 128 1 
224. 3 R.F. 2.4 128 1 
227 Det. 2.3 128 12 
227 Vol. Con. 2.3 24 1 
227 1 A.F. 2.3 128 8 
245 P.P. 2.2 228 40 
245 P.P. 2.2 228 40 
280 Rect. 4.6 

Line voltage, 112. Volume control 

C Cathode 
Normal 

Screen Plate 
Volts M. A. 

1 40 
1 '40 
1 40 

12 
40 

8 

full on. 

1.2 
1.2 
1.2 
1.2 

4.4 
28 
28 

100 

Plate 
M. A. 
Grid 
Test Change 

Fig. 1. Operating voltages on the Kellogg 523 receiver are those shown in this table as taken with a Jewell set analyzer 

The antenna coil is so constructed as 
to eliminate any necessity for trimming 
devices, inswing a single selector con- 
trol. The antenna coil input is con- 
trolled by a potentiometer to prevent 
overloading the first r.f. tube when tun- 
ing a powerful nearby station. 

Automatic Volume Control 
The plate circuit of the third radio 

frequency tube is coupled through a 
condenser to the grid circuit of an auto- 
matic volume control tube. This tube 
automatically changes the grid bias of 
the first and second r.f. tubes, which 
bias governs the amplification of these 
tubes and tends to produce a constant 
radio frequency voltage output. A 
manual setting of the volume control 
tube is provided so that any desired 
level of volume may be maintained at 
any setting within certain limits of the 
antenna input control. The extreme 
counter -clockwise movement of the vol- 
ume control knob operates a switch 
with which the phonograph binding 
posts are connected to the audio ampli- 
fier, and the detector disconnected. The 
detector is of the linear tY1 e. 

The first audio tube and transformer 
are mounted on the chassis. The input 
push-pull transformer and power tubes 
are part of the power unit. An output 
push-pull transformer is mounted along- 
side the loud speaker. 
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Fig. The electrical details of the receiver and power supply for the Kellogg models 523 to 528 inclusive are shown in this drawing 
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9 Cohn Kennedy Model 10 Receiver 
schematically on this 

page the Kennedy model No. 10 is 

n' a 7 tube receiver whose circuits are: 

nt a three stage radio frequency amplifier, 

neutralized, followed by a conventional 

grid leak and condenser detector. The 

three radio frequency stages and the de- 

tector are tuned by a four gang variable 

a condenser. Two 245 tubes are used in 

push pull in the power output stage. 

A chart of the typical tube voltages 

on this model is illustrated in Figure 1. 

Excessive hum may be coming from 

some external source and if so will 

cease when the aerial is removed. If 

the hum is still loud vary the hum con- 

trol in the right front corner of the 
chassis until a minimum of hum is 

found. In the event the hum is still 
too loud inspect terminals on the rear 
base for faulty or shorted connections 
and check the speaker and tubes. In 
most every case a hint as to the exact 
location or cause of the trouble may be 
found by using a set analyzer. A gen- 
eral check-up of all voltages and biases 
is usually very helpful in determining 
the source of trouble. 

Distortion when not due to the broad- 
casting itself is generally caused by 
weak, old, or defective tubes. If not in 
the tubes or speaker it will doubtless 
be due to broken down bypass con- 
densers or grounded resistors. Distor- 
tion from these latter causes usually 
are accompanied by an increase in the 

Sht)RT 1 
LOW!', 

VC, 

ONO. 

ti 

NCr 

9 

tubes. Microphonic tubes are much 
more rare in the a. c. types than in the 
d. c. types, but are encountered from 
time to time. As in battery receivers the 
detector tube is usually at fault. 

These receivers are so designed as to 
operate efficiently over fairly wide vari- 

former, choke filter, filter condenser 
block, are mounted to the main chassis 
by means of bolts and nuts or rivets. 
They are readily removed without the 
use of any tools other than those found 
in the average repair man's kit. Units 
held to the base by rivets may be re - 

Kennedy Model 10 

Plate 
Normal M. A. 

Tube Position A B C Cathode Screen Plate Grid 
Type in Set Volts Volts Volts Volts Volts M. A. Test Change 

227 1 R.F. 2.37 118 

227 2 R.F. 2.37, 118 
227 3 R.F. 2.37 118 

227 Det. 2.37 38 

227 1 A.F. 2.37 112 9 

245 Pwr. 2.45 240 45 

245 Pwr. 2.45 240 45 

280 Rect. 5.0 
Line voltage 112, set on 120 

8 +8 5.8 8.8 3. 

8 +8 5.8 8.8 3. 

8 +8 5.8 8.8 3. 

0 0' 2.1 2.1 0 
4.8 6.5 1.7 

30. 35. 5. 

30. 35. 5. 

112 

tap. Volume control on full. 

+9 

Fig. 1. The typical tube analysis taken on the Kennedy model 10 illustrated on 
this page is secured from the figures shown by a Jewell set analyzer 

hum in some instances causing a noise 
like a deep growl. 

A continuous ringing -humming 
noise as a rule means microphonic 
ations in a. c. line voltage. However it 
is desirable for the service man to be 
supplied v ith an accurate alternating 
current volt meter and measure the line 
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voltage at each installation. If the volt- 
age should exceed 125 volts it is well to 
employ some means of reducing it to 
insure a normal long life to the tubes. 

Audio transformers, power trans - 
moved by drilling out the rivets and 
using small bolts and nuts to hold the 
replacement parts. 
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Fig. 2. The schematic diagram of the receiver and power supply of the Kennedy model 10 is shown in this illustration 
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Kennedy S. Go Model 20 Set 
ti 

..r 
fil.11111. 

i 
Mx..- p rcrq - .s ss _ 

The schematic of the receiver 

KENNEDY'S screen grid model 20, 
illustrated on this page in sche- 
matic form, is constructed on a 

base similar to the model 10 but h ith 
additions and changes in the method 
and amount of shielding. A portion of 
the amplification from screen grid tubes 
is used to provide additional selectivity 
instead of increasing the audio volume. 
The first audio stage in the 20 uses re- 
sistance coupling as compared to trans- 
former coupling in the model 10. 

General instructions for locating trou- 
ble that may occur. faulty reception of 
various kinds and unusual conditions, 
are similar to the general instruction on 
the model 10. 

Use Set Analyzer 
Modern makes of tube testing del ices 

and set analyzer kits are equipped to 

c -,»w -.f 

rohme 

/£4:910V 010 

and its 

IN 

C1 0 -On 
.06-MFQ t\ 

VVn 

poker supply as used in the Kennedy- model 20 

check screen grid tubes and to test out 
circuits designed for their use. In case 
of trouble tubes should be tested, and 
if no tester is available for checking 
the screen grid tubes. these tubes should 
be replaced, one by one, with tubes 
known to be good. Set voltages may 
be checked with an analyzer, or by re- 
moving the base plate; and reading 
with a voltmeter and test leads. The 
chassis is removed from the cabinet by 
removing connections from rear ter- 
minal panel, clearing the a. c. cord and 
removing the two bakelite knobs. after 
taking out the four hold-down bolt in 
the corners of the chassis. 

oltage Measurements 
Screen voltages are measured from 

cathode terminal to screen terminal of 
each r. f. socket. Screen is posti'.e. 

Colin 13 Kennedy Model 20 

Tube 
Pe 

Position 
in Set 

.4 

S ohs 
It 

% olty 
C Cathode Screen 

Volts ' olts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 N.F. 2.35 170 3.5 3 65 1 -1 3 
224 2 R.F. 2.35 170 3.0 3 65 1 -1 3 
224 3 R.F. 2.35 170 3.0 3 65 1.6 4 2.4 
227 Det. 2.35 130 -18. +18. 1.8 3. 1.2 
227 1 .1. F. 2.35 160 -10. +10. 7.4 9. 1.6 
215 Pwr. 2.36 230 -15 26 30 4. 
245 Pwr. 2.36 230 45 26 30 4. 
280 Rect. 4.8 80 - 

Line voltage 112, set on 120 tap. 

Fig. 2. It ith a Jewell set analyzer the typical tube voltages on the receiver .could 
be approximately as indicated in this table 

receirer is illustrated above 

Bias voltages are measured from cath- 
ode terminal to ground of each r. f. 
socket and detector, cathode positive. 
Other voltages are measured as in the 
model 10. 

Coils may be tested with a battery, 
meter and pair of leads. Test from 
ground tent -ire chassis is grounded) to 
the grid terminals of the r. f. and de- 
tector sockets. Note that the grid ter- 
minals of the screen grid tubes are the 
flexible leads to the tops of the tubes. 

Radio-Pliono Changes 
The model 20 phono-radio switch and 

its connections are entirely different 
from the model 10. Two phosphor - 
bronze contact springs are mounted be- 
hind the _witch lever, near the front 
center of the chassis, and make contact 
%+ hen the switch i_ thrown to radio. 
When thrown to phono the pickup is 
hooked in series with the detector coil. The wire from the detector coil ground terminal to the ground lug is broken 
and the two ends attached to the two 
phosphor -bronze contact springs. 

Keep Speaker in Circuit 
When operating set or testing it, a 

speaker should be connected at all times as the field of the dynamic forms a part of the filter circuit. Many sets with the electrolytic filter will be found to hum considerably when turned on their sides, or upside down. This is a normal condition however. Because of the method of testing at the factory few receivers should be found that tend to oscillate. A tap on the voltage divider resistance is prop ided to lower screen oltages if found necessary to do so in case of oscillation tendency. 
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tKennedy Screen Grid Set Model 26 
N this article is described the model 
26 screen grid Colin B. Kennedy 

- model, the schematic of which is 

t town in Figure 2, while a table of tube 
)erating values as abstracted from the 
lrvice manual is shown in Figure 1. 

Two Parts 
This model is constructed on two 

+tses, one the receiver and the other the 
!lower supply. These are connected to - 

lather by means of a plug and cable. 
he double unit assembly permits a 

tore flexible design of cabinets and the 

4stallation of plain and automatic 
honograph units and short wave re - 

divers. 

Usual Instructions 
iGeneral instructions for locating any 
ouble that may occur, faulty reception 
f various kinds and unusual conditions 
'iat may arise are similar to the general 
structions for servicing any standard 

fell designed receiver. Modern makes 
+ f tube testing devices and set analyzers 
ire equipped to check screen grid tubes 
t 
,nd test out circuits for their use. In 
"ases of trouble, tubes should he tested 
'nd if no tube tester capable of check- 

Lscreen grid tubes is available, these 
es should be replaced one by one 

lith tubes that are known to be good. 

Check Voltages 
Set voltages may be checked with a 

let analyzer outfit or, by inverting the 

units and removing the base plate from 
the r.f. unit, with voltmeter and test 
leads. The units are removed from the 
cabinet by removing the connections" 
from the rear terminal panels, clearing 
the a.c. cord, removing the knobs and 
taking out the cabinet mounting screws 
in the corners of the bases. 

Peppy Tubes Used 
According to the service instructions 

the model 26 receivers are tested with 
particularly peppy screen grid tubes to 
prevent them from reaching the user in 
an unstable condition. Due to the care 
in testing few sets should be encountered 
that tend to oscillate. If the set oscil- 
lates over the entire dial range it is pos- 

sible that the detector output filter is 

defective and a new one may be tried. 
Excessively high screen voltages may 
cause oscillation. The intermediate B 

voltage in the r.f. unit is dropped by 

means of a graphite resistor before 
feeding to the screen voltage section of 
the volume control. Check the resistor 
for shorts or breakdown. 

Caution 
The r.f. tubes have individual biasing 

resistors and by replacing one or more 
of these resistors with resistors of higher 
resistance value the oscillation may be 
stopped. Under no condition should 
the detector biasing resistor be changed 
in value. 

Kennedy Model 26 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Plate 
Normal M. A. 

C Cathode Screen Plate Grid 
Volts Volts Volts M. A. Test Change 

224 1 R.F. 2.3 160 3.5 85 
224 2 R.F. 2.3 160 3.5 85 
224 3 R.F. 2.3 160 3.5 85 
227 Det. 2.3 125 .10 
227 1 A.F. 2.3 155 9 
245 P.P. 2.3 230 45 
245 P.P. 2.3 230 45 
280 Rect. 4.8 

Line voltage 120. Volume control maximum. 

Fig. 1. The operating values of the tubes in the Model 26 Kennedy are shown 
in this table as abstracted from the service manual for that receiver 
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Fig. 2. Details of the receiver and power supply for the Kennedy 26 may he traced from this drawing 
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King IV occlell J Set and Power Supply 
OUR 226 tubes, one 227, two 171- ] p- i 
A's in push pull and a 230 recti- 
fier coinpi ¡se the tubes used in the 

King Model '`J" and power supply, 
made by the King Manufacturing Cor- 
poration of Buffalo, New York. 

\ccording to the instructions pro- 
vided by King for service men, each of 
th . rotors in the gang condenser is ad- 
justed on the gang at the factory. Un- 
der no circumstances should an attempt 
be made to re -set these rotors. Mini- 
mum adjusters are provided to make up 
for any minor difference in capacity 
due to wiring. The minimum adjusters 
are located on the front of the con- 
denser gang and should be adjusted 
with a strip of flat bakelite slotted on 
the end to take the hexagonal head of 
the screw. A hen connected to an oscil- 
lator and output meter a peak should be 
obtained on each condenser with settings 
of 280 meters, 400 meters and 480 me- 
ters, by turning minimum adjustment 
screw. Of course, the peak will be 
much sharper on the lower setting. Fail- 
ure to obtain a peak may either mean 
condenser rotors out of gang or coil 
butterflies out of adjustment. 

The neutralizing condensers are lo- 
cated at the rear of the condenser bear- 
ing. If it is found necessary to reneu- 
tralize this set this may be accomplished 
in the regular way by using a tube with 
one filament prong cut off. In case the 

rotors are in need o! regan ring or the 
plate are out of line, the entire gang 
should be seat to the factory for adjust- 
ment. Another gang may be installed. 

The inductance of the 1. f. coil is ad- 
justed at the factory by means of the 
brass inductance adjuster or butterfly, in 
the end of the soil. These are set on an 
oscillograplr so that every soil has ex- 
actly the same value of inductance. The 
butterfly is locked in time exact position 
with an especially strong cement. In 
case this cement is loosened, return the 
coil and shield assemblies to the factory 
for adjustment. Another assembly may 
be installed temporarily. 

In connection with neutralizing of the 
set there are some troubles peculiar to 
the a. c. tubes. If the set is neutralized 
at a voltage of 100 and the set is then 
moved to a locality where the voltage 
ís as high as 120 the set may be thrown 
into oscillation. This would show up as 
a loud' hum which would blanket all re- 
ception. Therefore, be sure when neu- 
tralizing the set that the voltage tap on 
the power transformer is set at the cor- 
rect line voltage being used. For neu- 
tralizing the tap switch should be set 
one point ahead of the actual line volt- 
age. For instance, if the line shows 110 
volt neutralization should be done with 
a tap switch set on 100 volts. 

Voltages for the filament, plate and 
grid should read within limits as noted 

below. Any de% fat ion froru this may iii 

meter that the transformer is wrong 
or that the clr aíu of the set it{ wrong. 

\Vith a line voltage of 115 to 120 
volt, 120 tap on pack, the 22(i filament 
should read from 1.3 to 1.5; the 227 
should read from 2.3 to 2.5, the 171 
filament should read 4.8 to 5.2 and the 
280 filament reads from 4.9 to 5.3. 

Plate voltage on the r. f. stages 
should be between 115 and 135, while 
the plate voltage on the detector runs 
between 30 to 45 't oft. Plate voltage 
on the first audio frequency will meas- 
ure from 125 to 150. Plate voltages on 
the 171, measured plate to filament will 
be 160 to 185, while measured from 
plate to ground will be 185-210. R. f. 
grid bias should he from 6 to 7.5 and 
the 17] grid bias 30 to 40 volts. 

The factory has noted in a number 
of cases where after the set has been in 
operation for a few hours trouble de- 
veloped showing up as a distinct loss 
of volume. This apparently is due to a 
change in capacity of the detector cir- 
cuit minimum adjusters due probably to 
a change in the tension of the spring 
brass used in this adjuster. As the tun- 
ing of this one circuit is especially 
sharp a small change of capacity affects 
the operation materially. All that it is 
necessary to do to correct this is to re- 
adjust this one minimum adjuster with 
a small open end wrench. 

Fig. 7. The general layout of the circuit used in the King Model "J" receiver and power supply is set forth in the above schematic diagram 
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Kolister 4 Tube Chassis and Supply 
o 

o>'' T'l EVERAL models of radio receivers 

I 

are made by the Kolster Radio 
Corp. of Newark, N. J. In this ar- 

2'l icle we are giving the schematic circuit 
I' If the four tube chassis and its power 
ti, ,lack. The Kolster six tube model con - 

lists of three stages of tuned radio fre- 
g, ;uency amplification, detector and two 
ii, tages of transformer coupled audio fre- 

u 
uency amplification, supplied with 

8.1 
oltages suitably transformed and recti- 

-, íed through 
fi, , quipment de- 

üI 
igned and devel- 

r ped by Kolster 
ngineers to op - 

,r "rate on a. c. 
I foliage supply. g o 

ISet and Supply 
Separate 

Fig. 1 shows 
schematically the 

, our tube chas- 
is, while Fig. 2 
bows the power 
,ack, in which 
ire located the 
&rst and second 
audio stages in 
iddition to the 
ectifier and the high 

Volume control is 

TO POWER PACK 

which tunes the first r. f. stage inde- 
pendently of the main control. This 
allows compensation of this stage so as 
to be in line with succeeding stages. 

This also allows the set to be in- 
stalled with any antenna or moved with- 
out affecting the position of logging on 
the selector scale. The r. f. coils are 
solenoidal in type and are wound on 
composition tubing. They have a very 
low radio frequency resistance. The 

The audio transformers were espe- 
cially designed by Kolster engineers to 
match the average tube in impedance. 
They were designed for compactness, 
minimum climatic reaction and ease in 
servicing. They are sealed in a 
grounded metal housing. The trans- 
formers have a comparatively flat char- 
acteristic curve, resulting in a relatively 
even amplification of all sound fre- 
quencies. 
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>4 

r, 

ANT. 

LI 

CA/ 91.,t, 

_11cu 
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Sae 

27 

.r.,t. 
5 

/ 

NA 2 

8 

Fig. 1. Schematically is shown above the Kolster 4 tube chassis. The audio 
is included in the power pack 

voltage supply. 
by a variable re- 

sistance across the primary of the last 
f. transformer, enabling the operator 

I lo vary the gain of that particular 
I stage. In consequence, the volume may 

oe increased or decreased, as desired. 
Antenna input is controlled by means 

,of a switch, while there is also provided 
a combined variometer-variocoupler 

coils are so placed and shielded that a 
minimum amount of interstage coupling 
results. 

R. F. Grids Stabilized 
Grid resistances are placed in each 

r. f. grid circuit to prevent oscillation. 
Signal rectification is accomplished by 
grid condenser and grid leak method 
with the grid leak running from grid 
to ground. 

last stage tube is a 
tube is a 280 and is 
supply and amplifier unit. . 

Filament voltages are a. c. and cannot 
be varied from the controls of the. set. 
The power pack is so designed to sup- 
ply voltages specified by the tube man- 
ufacturers under normal a. c. line con- 
ditions. There is a voltage regulator 
switch incorporated in the power pack. 
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At the right of 
the diagram 
shown in Fig. 2, 
are two small 
schematics of the 
filter condensers 
used with the 
power supply, 
one being for the 
25 cycle job and 
the other for the 
60 cycle. 

Three 226 
tubes are used in 
the r. f. stages, 
while the detec- 
tor is a 227 
heater type. The 
first audio is also 
a 226 and the 

171-A. The rectifier 
located in the power 

SCHEMATIC Of 
CONDENSER 25" 

SCHEMATIC o, 
CONDENSER 60-. 

- 

-o 
-o 

Fig. 2. Aside front the high voltage supplied, the Kolster power pack also contains the two audio stages 
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Fig. 1. The power supply used with the Kolster 

N general appearance the bolster 
five tube chassis differs very little 
from the four tube chassis, illus- 

trated schematically on page 81 of the 
September, 1929, issue of this maga- 
zine. With the exception of the longer 
tube panel, extra tube socket, extra twin 
.6 mfd bypass condenser and the lack 
of an antenna switch, the outward ap- 
pearance is exactly the same. 

Volume Control Method 
Volume control is by a variable re- 

sistance shunted across the antenna in- 
ductance directly in the first r. f. grid 
circuit. (However the schematic shown 
in the Kolster- manual in our laboratory 
shows the volume control across the pri- 
mary of the last 226 r. f. stage, and it 
is thus shown in the diagram Fig. 3 
on this page. It is quite likely that 
changes have been made in later pro- 
duction so that the volume control now 
appears across the first r. f. grid cir- 
cuit.) 

Alternating -current is properly fil- 
tered, but to be sure of a minimum of 
a. c. ripple in the circuits, two hum 
adjusters are incorporated. One is in 
the radio frequency filament circuit and 
bypassed with two .6 rnfd condensers 

lp Po..£Y /NC/ 

w 

}.wPC. 418f1".....? 

models is shown in 

from the ground and plate circuits. The 
other is in the 227 detector heater cir- 
cuit and in this position when the tube 
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this schematic illustration 
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1J 

i 

els are the same as those in the supply 
for the 4. tube chassis described in out 
September issue, except for the method 

Kolster Models K 21, 23, 24 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 226 1 R.F. 1.4 84 2.5 5.8 9.8 4.0 226 2 R.F. 1.4 84 2.5 5.8 9.8 4.0 226 3 R.F. 1.1 84 2.5 5.8 9.8 1.0 226 4 R.F. 1.4 84 2.5 5.8 9.8 4.0 227 Det. 2.0 36 3.5 - 1.6 1.6 0. 226 1 A.F. 1.4 72 2.0 1.8 7.8 3. 210 2 A.F. 7.4 130 32.5 24 28 4. 281 Rect. 7.0 28 

281 Rect. 7.0 28 
Line voltage 116. 

Fig. 2. An idea of the typical tube voltages may be gained front examining this tube chart based on Jewell measurements 

is properly biased, reduces the possi- 
bility of a. c. ripple in this stage. 

The audio frequency transformers 
used in .the supply for the K21-23 mod - 

Fig. 3. This illus- 
tration at the left 
is the schematic 
diagram of the 
receiver portion 
of the Kolster 
models K21, 23, 

24 and 28 

of connecting the transformer terminal 
leads. 

The K 21 power pack cannot be in- 
corporated in the K23 receiver com- 
bination because of a slight difference in 
the wiring of the a. c. supply lines in 
the power pack assembly. The K23 
power pack has a female receptacle 
which the K21 lacks. The a. c. supply cable male connector of the rectifier pings into this receptable. 

The condenser bank and chokes of the filtering system are mounted in a 
housing and by simply removing this shiehd, individual inspection or removal can easily be performed. 
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8,{olister Rat io Receiver Model K43 
N this page will be found the 
schematic diagram of the Kolster 
K-43, the r.f. chassis and the 

ower supply. A table of average tube 
ilues will be found in the chart, 
igure 1. 
The K-43 uses three 224 and one 227 

vibes in four tuned r.f. stages, followed 
'y a first stage 227 working into a pair 
1 245 tubes push -pulled. The power 
Iipply uses a full wave 280 rectifier. 

i Antenna Input 
Antenna input ís through a 25,000 - 

hm variable resistor across the antenna 
inding with a .0001 mfd fixed con - 

enser. The plate circuit of the first 

24 r.f. tube has a 10,000 -ohm fixed 

'esistor in series with the primary and 
50-mmf condenser across this resistor. 

i'he detector circuit uses the conven- 
ional grid leak and condenser detection, 
ihile its plate circuit is choked and by - 

'Passed. A pair of phono jacks are pro - 
i, ,hided across the primary of the first 
1 audio transformer so that a pick-up 

nay he used when desired. 
1 Volume control on the receiver is by 

neans of a 10.000 -ohm variable resist- 

, ince between ground and the plus 45- 

bolt terminal of the power supply, this 

t 
1 

1 

J 
resistor feeding the three screens of the 
224 tubes. For hum control there is 

provided a 6 -ohm variable resistor 
across the filament circuit of the first 
audio 227, the arm of the resistor being 
common with ground. A fixed resistor 
of 250,000 ohms is placed in series with 
the secondary of the first audio trans- 
former, while a 3,000 -ohm resistor in 
the cathode -ground circuit of that stage 

provides the bias for the 227 grid. A 

108 -volt field with 1,800 ohms is used 

for the dynamic and is included in the 

filter circuit. 
At the bottom, right, of the schematic 

in Figure 2, may be seen the detail 
drawings of the condenser block and 
its numbered connections; also the de- 

tail of the cable connector and its num- 

bered terminals. 

Kolster Model K43 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.2 125 1.5 45 1.3 3.5 2.2 

224 2 R.F. 2.2 125 1.5 45 1.3 3.5 2.2 

224 3 R.F. 2:2 125 1.5 45 1.3 3.5 2.2 

227 Det. 2.2 25 1.5 

227 1 A.F. 2.2 105 6 4.0 5.5 1.5 

245 P. P. 2.3 191 39 23 27 4.0 

245 P. P. 2.3 191 39 23 27 4.0 

280 Rect. . 4.8 

Line voltage 112. Volume Control Maximum. 

Fig. 1. The table of typical tube characteristics for the Kolster K-43 is shown 
here as taken with a Weston test set 
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Fig. 2. Receiver and the power supply of the Kolster K-43 are shown in this schematic drawing 
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Scrivice Dátt on the Ne 
REPRESENTING as it does a de- positions are also indicated in this parture from the circuits em- photograph. ployed in previous receivers of that name, the Majestic chassis model Alignment Procedure 50 (used in model 52 receivers), photo- 

graphed on this page, is a superhetero- 
dyne using 175 kc. intermediate fre- quency amplification. The diagram in Figure 4 gives all the electrical con- 
nections of the receiver and its power supply; Figure 1 shows the rear of the 
chassis, indicating position of the i.f. 
aligning condensers, and the aligning 
condenser for the oscillator track- 
ing; Figure 2 is a 
bottom view of the 
chassis, showing 
position of the an- 
tenna alignment 
condenser, and the 
oscillator align- 
ment screw. The 
table of average 
operating tube 
voltages is shown 
in Figure 3. 

Perhaps the 
11, 

most important 
data on servicing 
this receiver is the 
information cover- 
ing the alignment 
procedure. The 
model 50 chassis 
being a super- 
heterodyne, em- 
ploys a somewhat 
different proce- 
dure of alignment. 
from previous Ma- 
jestic models. 

Oscillator align- 
ment condenser is 
accessible from the 
bottom side of the 
chassis, and, is lo- 
cated next to the 
end of the gang 
condenser On 
which the cable 
drive is mounted. 
See Fig. 2. 

Second antenna , 

alignment is accessible from 
side ' of the chassis and 
through the center hole of 
bottom. See Fig. 2. 

'First antenna alignment (compensat- 
ing) condenser is accessible from the 
back side of the chassis, slightly up- 
ward and to the right of the antenna 
and ground binding posts.. See Figure 1. 

The oscillator tracking condenser is 
accessible from rear side of the chassis 
through a hole in the r.f. base assembly 
just to .the right of the power trans- 
former. See Fig. 1. The i.f. alignment 

Y . 
,§0a. 

Tune in at approximately 1280 kc. 
and align oscillator and antenna circuits. 

I. F. ALIG-N MENT 

opt sE+._o 
4 1* cil 4 ,.-.k t 

b e' 1-, °- _ 

4 I ti. r.$1°° , 
- .4 

--,._,,,... _-_, =43.1 . 
OSCILLAT OR TRACKING 
ALIGNMENT CONDENSER 

S 
, 

,_ 
.r. na 

Fig. 1. This photograph of the new Majestic 50 chassis shows the antenna compensating condenser, the four i.f. alignmen the oscillator tracking alignment condenser 

the 
is 
the 

bottom 
located 
chassis 

Tune in at approximately 600 kc. and 
adjust the oscillator tracking condenser 
on chassis while rotating the tuning 
knob slightly back and forth until the 
maximum signal strength is noted on 
the output meter. 

Next set main tuning dial to exactly 
1500 kc. and tune in 1500 kc. signal 
with oscillator alignment condenser. 

Retune antenna alignment condenser. 
The dial setting should be checked 

by tuning in a broadcast station with 
a known frequency higher.. than 1000 

kc. Slip the dial strip to the correct 
setting with respect to the index of the 
dial escutcheon.. 

Carefully test receiver for sensitivity 
and selectivity, and if necessary the 
entire operation outlined previously 
should be repeated until satisfactory 
results are obtained. In some cases 
maximum output may appear to fall at 
either maximum or minimum capacity 
of the oscillator tracking condenser. A 
simple check to determine if this is 

actually the maximum output is as 
follows: after obtaining the best set- 

ting of the track- 
ing condenser, try 
a slight readjust- 
ment of the second 
antenna alignment 
condenser. If thil. 
readjustment re- 
sults in only a 
slight improve- 
ment, the oscilla- 
tor tracking con- 
denser is satisfac- 
torily adjusted. 

I. F. Alignment 
k` For intermedi: 

ate frequency 
alignment, connect 
the output of the. 
i.f. oscillator to 
the grid of the 
first detector. Tune 
oscillator at 175 
kc. and align the 
first detector plate 
circuit, interipec - 

ate frequency grid 
circuit, intermedi- 
ate frequency plate 
circuit and the 
second detector 
grid circuit to this 
frequency.. This 
alignment should 
be done with great 
caution, inasmuch 
as it materially af- 
fects the entire se- 
lectivity of the re - 

intermediate frequency circuits far out of alignment that no signal can be heard, it may be neces- sary to put the oscillator output on the grid of the i.f. tube and --roughly align the second half of the i.f. stage first,' and then proceed as above indicated. The four aligning condensers are lo- cated on the rear of the chassis about midway down . on the right side (see Fig. 1) . From left to right, facing the rear of the chassis, these positions are: first detector plate; i.f. grid; i.f. plate; second detector grid. 

1. . 

the position of 
t positions and 

ceixer. If the 
are so 

ec 

8 
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ajestic Model SO Chassis 
'A small compensating condenser is 

lovided to adjust the reflected capacity 
the antenna. Adjustment of this 

rndenser is possible through the hole 
i the rear of the chassis (to the right 
Id above the antenna -ground binding 
,'sts in Figure 1) . When the installa- 
in of the receiver is complete, a sta- 
in between 1000 and 1400 kc. should 
tuned in; volume control set for low 

'Jume, and the antenna compensator 
justed until maximum volume is se - 
red. Further adjustment of this con- 

Jnser is not necessary unless the 
igth or position of the antenna is 

ranged. 
The volume control consists of two 

Fig. 2. Here are 
shown the antenna 
alignment (second) 
position, and the 
position of the os- 
cillator alignment 
screw, both of 
which are men- 
tioned in the text 
covering the align- 

ment procedure 

Majestic Model 50 Chassis 

' 1 

. 1's--.^'- 

--. . 

Tube Position A 
Type in Set Volts 
224 1 R.F. 2.35 
227 Osc. 2.35 
224 1 Det. 2.35 
224 1 I.F. 2.35 

" 227 2 Det. 2.35 
245 P.P. 2.35 
215 P.P. 2.35 
280 Rect. 4.8 

Normal 
B C Cathode Screen Plate 

Volts Volts Volts Volts M. A. 
180 3 3 90 3. 
90 __ 3. 

180 8 8 90 .8 
256 3 3 90 4 
225 20 20 .5 
250 1.75* 25 
250 1.75* _ 25 
358 _ _. 40 

Line voltage 115. Volume control maximum. 

Plate 
M. A. 
Grid 
Test Change 

40n analyzer 24.5 grids may read 1.75 volts. If so, to get true reading measure 
voltmeter from filaments to ground. This should he 37.5 voltb. 

with 

Fig. 3. The tube operating voltages on the model 50 chassis of the Majestic are 
given in this table as abstracted from the service manual 

lemon's, a 615 -ohm potentiometer and 
10,000 -ohm rheostat ; the latter con - 

refer] from antenna to ground and 
I,arying the signal input from antenna; 

the former controlling the bias voltage 
for the r.f. and first detector tubes. 
Both controls are operated simultane- 
ously by the same gbaftr. 

ANTENNA ALIGNMENT 

11 

OSCILLATOR 
ALIGNMENT 
CHEW IN HERE 

/ 

According to the Majestic manual on 

this receiver, under no conditions 
should an attempt be made to use a 

ground connection on the antenna bind- 
ing post. Be certain that the antenna 
and ground wires are connected to their 
respective binding posts and that they 
have been passed through hole in the 
back of the cabinet as indicated by 

label. 
In territories where the a.c. line volt- 

age is excessive, it is desirable that a 
voltage control be used. This may be 
secured from the Majestic distributor 
and should be used in every case where 
the line voltage exceeds 118 volts. This 
voltage regulator has three outlets 
marked 110, 120 and 130. The receiver 
plug should be inserted in the proper 
outlet, as determined by the service 
man's investigation of the line voltage. 
If the Ioltage regulator is not used 
where line volta',e is excessive, rated 
normal tube life will he rr duced. 

Fig. 4. The elertlrol detail of Ow rJrruit rmpllrwyl in tlu MnJe,rrlr rnndel 50 e Ion oois are KllIsom in t drnrelrr,ea 
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The Majestic Receiver, Model No. i0 
MANUFACTURED by the Grigsby- 

Grunow Co. of Chicago, the 
Majestic Model No. 70 receiver 

and 7P6 -7P3 power pack is shown 
schematically on this page. 

The circuit is known as the LMC cir- 
cuit and is of the balanced type for use 
with raw a. c. tubes. Seven tubes are 
employed in the receiver, of which four 
are 226's, one is a 227. Two 171-A 
tubes are utilized in the push-pull power 
stage. The power supply uses a 280 rec- 
tifier. Input and volume control is a 
combination shown in the schematic 
diagram, Fig. 2, employing a 10,000 
ohm variable resistor, which makes 
possible a smooth control. Instantane- 
ous control of volume is also possible. 
Along with the input system is the an- 
tenna trimmer, which operates to vary 
the inductance of the antenna input coil 
and permits adjusting the input circuit 
to exact resonance with the other three 
tuned circuits. 

A resistance 'ballast connected in 
series with the primaries of the trans- 
formers across the line provides a prac- 
tically uniform voltage across the trans- 
formers with variations in line voltage 
of from 90 to 130 volts. This resistance 

ballast is incorporated in the power unit 
shown in Fig. 1. 

Grid biasing is accomplished in the 
Majestic by grounding the grid of the 
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Fig. 1. The schematic circuit above 
shows the electrical connections in the 

Majestic 7P6 -7P3 power pack 

amplifiers and applying a positive po- 
tential to the filament. The function of 
the bias resistors in the first audio stage, 

and the three radio stages is the same as 
the power tube except that the values of 
current and resistance are different in 
each case. 

The Majestic receiver comprises five 
unit assemblies which are: The chassis, 
the tuning condenser, the radio fre- 
quency transformers, the terminal strip 
and the wiring cable. 

In all there are six power units used 
on Majestic receivers. These power 
units can be identified by the following 
symbols: 6P3, 6P6, 7P3, 7P6, 8P3 and 
8P6. This coding of the power units is 
very simple, as the first numeral indi- 
cates the type of receiver on which the 
unit is to be used, where it is 6P, 7P, 
8P series receiver; and the second nu- 
meral indicates the frequency on which 
the power unit is intended to be used. 
Six is to indicate a 60 cycle unit, three 
is to indicate a 30 cycle. 

The Majestic power speaker, which is 
of the electro -dynamic type, is of the 
best type suited to handle large volume 
and at the same time give good quality 
of reproduction. The resistance of the 
speaker field coil is 3100 ohms. No 
adjustments of any kind are required in 
this speaker. 
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Fig. 2. This diagram is the sch neatic 
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The Majestic Model 
CHEMATICALLY on this page is 

shown the diagram of the Majestic 
model 90-B, the response curves 

on which were run on page 84 of the 
March, 1930, issue of this magazine. 
The diagram is illustrated in Figure 1 

and a table of tube voltages is shown 
in Figure 2. 

Uses 227 Tubes 
The receiver itself comprises five 277 

tubes, a pair of 245 power tubes and 
the 280 rectifier. Four of the 227's are 
lin the radio frequency stages and the 
'fifth in the. detector circuit. In this 
latter tube the, bias for plate rectifica- 
tion is secured by the drop across the 
'35,000 -ohm resistor placed between 
'cathode and ground and by-passed with 
a 1 mfd condenser. Bias for the grid 
of the fourth r. f. stage is secured 
through the drop across the 1,800 -ohm 
resistor between ground and cathode of 
;that 227 tube. 
i 

Volume Control 
In the case of the first, second and 

third 227's used, a 75,000 -ohm variable 
'resistance used as a volume control, and 
1'the 2,500 -ohm equalizer serve to give 
the bias for these three r.f. stages. Bias 
for the pair of 245's in push-pull is se- 

¡, cured across the 800 -ohm resistor be- 
tween the center tap of the 2.5 -volt fila- 
ment secondary and ground. 

The detector plate voltage is secured 
from the 306 -volt maximum through a 
50,000 -ohm fixed resistor, while the r.f. 
plates are given 144 volts through one 

90,01 

end of the speaker field winding. 

Local -Distance Switch 
The receiver ís equipped with a local - 

distance switch. When the switch is 

closed distance reception is secured. 
For local work the switch is left open. 

Antenna Compensator 
In the antenna input stage the trim- 

mer, or compensator is a metal shield 
on a shaft, altering the position of the 
shield with respect to the secondary of 
that circuit, thus increasing or decreas- 
ing the inductance of the circuit to main- 
tain the input stage in resonance with 
the remainder of the tuned circuits at 
all times. 

Receiver 
25 and 60 Cycle 

Twenty five -forty cycle and fifty -sixty 
cycle models of this receiver are mar- 
keted, the filter capacities A and B 

shown at the bottom of the schematic 
diagram being different for the two fre- 
quencies, their values being indicated 
on the diagram. 

Response Curves 
Those interested in response curves 

on the Model 90-B will find them on 
page 84 of the March, 1930, issue of 
this magazine. 

Sensitivity, selectivity and fidelity 
curves on the latest model, the 130-A, 
will be found on page 66 of this 
number. 

Majestic Model 90-B 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

227 1 R.F. 2.3 150 14 19 3.4 6 2.6 
227 2 R.F. 2.3 150 13 17 3.5 6 2.5 
227 3 R.F. 2.3 150 13 18 3.6 6 2.4 
227 4 R.F. 2.3 158 12 12 6.6 8 1.4 
227 Det. 2.3 290 29 28 .8 1 .2 

245 P.P. 2.4 285 50 35 40 5 
245 P.P. 2.4 285 50 35 40 5 

280 Rect. 4.8 ___ 60 

Line voltage 114. Volume control maximum. 

Figure 2. A table of typical tube voltages as taken tvith a Weston set tester is 
seen above 
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Figure 1. The receiver and power supply schematic of the Majestic 90 -II is shown in this drawing 
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Majestic Radio 
MA J 1.:S1 1 C 130-A ,tnd 230-A 

models incorporate several new 
and dist¡ltrti'e features, such as 

t to use of the screen grid type of tubes 
i (stead of the prey iously used 227 type. Three screen grids, a power screen grid elector, ,t wo 245 type tubes in push- pull and a full wave 280 type rectifier represent the tube quota. 

The three controls on the panel are: the left knob is the line switch; the center the tuning control, and the right the volume control. Equalized sensi- tivity is effected throughout the tuning range by the unique design of the ampli- fier coupling circuits. Two tuned cir- cuits precede the first amplifier; a fixed tuned transformer precedes the second amplifier; two tuned circuits precede the third amplifier, and one tuned cir- cuit precedes the power detector. A 
normal pushpull input transformer 
couples the screen grid power detector 
to the single stage pushpull power am- plifier. The sensitivity, selectivity and 
fidelity of the 130-A is much improved over previous models. Response curves of this model appeared on page 66 of tne September issue of this magazine. 

The first and second r.f. tubes are 
biased by a variable resistor of 1,260 
ohms, plus a fixed 154 ohm. Variance 
of the grid bias Ioltage on these tubes 
controls the volume of the receiver. 
Biasing of the third r.f. is taken care of 
by the 154 -ohm (double orange) re- 
sistor. Bias for the detector comes 
from the drop across the 35,000 ohm 

eceiver Model 1300A 
(green) resistor. The power tubes in 
the pushpull stage are biased by an 800 
ohm (white) resistor. Cathodes of the 
first and second r.f. tubes are bypassed 
to ground with a .3 infd paper con- 
denser, and the detector cathode by- 
passed through a I tnfd condenser. 

I he screen grid detecto operates di- 
rectly into the pushpull stages. Better 
quality, teduced a.c. hum and tube noise 

(ions Sill seriously affect the sensitivity( 
of the receiver. 

A small coIu ieu,ating condenser is 
provided to adjust the reflected capacity 
of the antenna being used. AdjustmenI 
of this condenser is possible throi.41 
the hole in the rear of the condenser 
gang housing. When the set is installed, 
a station bet% een 1000 and 1 400 k 
should be tuned in, the volume control 

Majestic Model 130-A 

Tube Position 
Type in Set 
G24 1 R.F. 
G24 2 R.F. 
G24 3 R.F. 
G24 Det. 
G45 P.P. 
G45' P.P. 
G80 Rect. 

A B 
Volts Volts 
2.35 180 
2.35 130 
2.35 180 
2.35 263 
2.45 250 
2.45 250 
4.6 ____ 

Line voltage 115, on 115 tap. 

C Cathode 
Volts Volts 

3 3 
3 3 
3 3 

12 12 
50 
50 

Screen 
Volts 

90 
90 
90 

125 

Norinal 
Plate 
M. A. 

3 

3 

3 

.5 
32 
32 

Volume control maximum. 

Male 
M. A. 
Grid 
Test Change 

Figure 1. The tube operating values shown in this chart are those indicated in the service manual for this receiver 
is att ibuted to the use of the power 
detector. 

In cases where low sensitivity is en- 
countered, first check all r.f. tubes and the detector. Tubes having a low am- 
plification factor in any of these posi- 

set to low volume; then adjust the com- 
pensating condenser by turning the black knob until maximum volume is 
secured. Further adjustment is not necessary unless antenna length or posi- tion is changed. 
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4Philco Receiver Models 86 and 82 

SHOWN 

schematically on this page 
is the Philco electric radio, models 
86 and 82, manufactured by the 

'Philadelphia Storage Battery Co. of 

Philadelphia, Pa. . 

For a service man the best method 
19 neutralizing is by means of a dummy 
tube and an oscillator. When adjust- 
ing the neutralizing condensers use an 
antenna consisting of a single wire 25 
feet long supported by insulators at 
Ileast 2 feet away from any parallel wall 
ar floor and a good ground connection. 

i Connect the attachment plug to a light 
locket and have the switch in the "on" 
position. Set the station selector be- 
tween 40 and 50. Adjust the oscillator 
until a signal is heard in the receiver, 
(then tune the receiver to the strongest 

' signal. Final setting of the receiver 
scale should be approximately 45. Túrn 
the volume control to full volume. 

Selecting Dummy Tube 
Remove the third (next to the de- 

tector) r. f. tube, which is a 226, and 
insert a dummy tube. [The dummy 
tube may be made by selecting a 226 
which gives 'normal results when used 
in a receiver and by sawing off one of 
the filament prongs about 1/8 inch be- 
low the bakelite base of the tube. With 
the prong cut off at this point it will 
not make contact in the socket, so the 
filaments of the tube will not light. 
iCarefully test a number of tubes by us- 
ing them in one of the r. f. stages of the 

receiver and select one which gives aver- 
age normal results.] 

With the regular tube removed, the 
signal should be strong. With the 
dummy inserted, the volume should di- 
minish. Correct adjustment of the 
neutralizing condenser is obtained when 
the minimum signal point is reached. 
This adjustment is quite critical and 
should be made using a special wrench 
of fibre or other insulating material. 

Repeat this procedure for the second 
r. f. and the first r. f. stage. It is im- 
portant the neutralizing be done with 
the volume control on full and with the 
receiver scale setting between 40 and 
50. After neutralizing receiver should 
not oscillate at any point on scale. 

When adjusting the compensating 
condenser use an antenna previously de- 
scribed. Set the station selector be- 
tween 40 and 50 and turn the range 
control so that the rotor is half way 
meshed with the stator. Do not change 
this position throughout the adjustment. 
Adjust the oscillator until a signal is 
heard in the speaker and then tune the 
receiver to the strongest signal without 
changing the setting of the range con- 
trol. Final setting should be approxi- 
mately 45. The regular tubes in the 
receiver are used in this adjustment. 

Using a special wrench made of fibre 
or some other dielectric, turn the ad- 
justing screws of the compensating con- 
denser. With the volume control on 

full shut down the output of the oscil- 
lator until the signal is barely audible. 
This can be done by moving the oscil- 
lator away from the receiver until the 
proper signal strength is obtained. 
Then adjust each one of the three com- 
pensating condensers until the maxi- 
mum volume is obtained. It is not 
necessary to adjust the three in any 
special order, simply make sure each is 
adjusted for maximum signal. 

It is very important that the receiver 
be retuned after each of the compensat- 
ing condensers is adjusted. Use the 
station selector for this tuning. A 
change in the adjustment of the com- 
pensating condenser will change the 
station selector setting one or more divi- 
sions for maximum signal strength. Do 
not change the range control. 

After adjusting the three compensat- 
ing condensers, as explained above, then 
disconnect the oscillator and with the 
volume control of the receiver on full 
test the receiver to see whether or not 
it is oscillating. Do this by turning 
the station selector knob slowly the 
complete scale from zero to 100. 

If the receiver oscillates at any point 
on the scale, give the first compensating 
condenser one -eighth to one -quarter of 
a turn in a clockwise direction. Do not 
turn it more than one -quarter of a turn, 
usually less will be sufficient to prevent 
oscillating. If this does not stop the 
oscillating, recheck both the neutraliz- 
ing and compensating adjustments. 
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Phileo Bal need Unit 
0 NE of the recei ers of which a 

schematic circuit was desired by 
service men readers as indicated 

in our annual questionnaire is that of 
the Philco model 95 illustrated on this 
page, the circuit in Figure 2 and the 
table of tube values in Figure 1. 

Probably the most interesting feature 
of this receiver is the multiplex detector 
circuit which is thus described by Wal- 
ter E. Holland, chief engineer of the 
Philadelphia Storage Battery Co., mak- 
ers of the receivers: 

"The two type 227 tubes which are 
used in our `multiplex detector circuit' 
separate the rectifying and amplifying 
functions of the usual single detector 
tube, and provide the necessary means 
for automatically changing the bias of 
the control grids of the radio frequency 
tubes to give automatic volume control. 

"The first of these tubes has the grid 
and plate coupled together and acts as 
a true two -element rectifier, while the 
second has its grid directly coupled 
through a resistance to the grid and 
plate of the/first tube so that it fulfills 
the audio amplifying functions of a de- 
tector independently of the first tube. 

"It is for this reason that we call the 
second tube a `detector amplifier.' The 
first tube might be called a `detector 
rectifier' but we.prefer to merely call it 
the `detector tube.' Since it is a two - 
element rectifier it gives true linear de- 
tection without overloading on all sig- 
nals impressed on it by the radio fre- 
quency amplifier." 

ac1Ilo 
In the section on testing and set vicing 

itr tits Philco manual we find 7 head- 
ings eon ering troubles and possible 
causes, Ishich we produce below: 

No signal: Defective tubes; no voltage 
on receiver; incorrect voltages on one 
or more tubes; grounded antenna; open 
antenna circuit; poor contact; grounded 
compensator; open r. f. coil. 

Weak signal: Defective tubes; in- 
correct voltage on one or more tubes; 
open antenna circuit; open ground cir- 
cuit; poor contact; unmatched coils, 
compensating; bypass condensers. 

Broad tuning: Unmatched coils; corn - 

Ylodlell 9511 
pensttl ing. 

Fading: Defective tubes; poor con 
tact; station and atmospheric condition. 

Distortion: Defective tubes; ineo 
sect voltage on one or more tubes; 
grounded filament; at rangement of 
wires and shielding; poor contact; de- 
fective speaker; bypass condensers. 

Hum: Defective tubes; incorrect volt- 
ages; grounded filament; arrangement 
of wires; poor contact; a. c. plug. 

Noisy: Defective tubes; incorrect 
voltages; poor contact; a. c. attachment 
plug; compensating and external inter- 
ference. 

Philco Model 95 

Tubo 
Typo 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode 
Volts Volts 

Normal 
Screen Screen 
Volts Current 

"late 
M. A. 
Plate 
M. A. Change 224 1 R.F. 2.15 155 0 5.3 95 .8 ' 4 224 2 R.F. 2.15 155 0 5.3 95 .8 4 224' 3 R.F. 2.15 155 0 5.3 95 .8 4 227 Det. 2.15 0 -.5 .7 

227 Det.Amp. 2.15 27 -.5 5.5 
227 1 A.F. 2.15 85 -2.0* 5.5 2.5 245 2 A.F. 2.2 250 41 28 245 2 A.F. 2.2 250 41 28 280 Rect. 4.5 ____ 43 Line voltage 115. *Read with volume control off. With it on reading will be .2 volt. Do not allow receiver to oscillate when taking readings. Keep R.F. shield on and tune to eliminate oscillator. Have antenna and ground connected. 

Fig. 1. Data on tube voltages and currents as given in the Philco service manual for the model 95 is indicated above 
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Raclñolla Receiver Modell 44 
pROBABLY on account of the great 

numbers of these receivers in serv- 
ice in the field, our information 

department has been besieged with re- 

quests for information covering the 
Radiola 44 receiver. Tube operating 
values in Figure 1 and the schematic 
of the receiver and power supply in 

Figure 2 will be of interest, together 
with such other important service data 

'as can be abridged from the manual for 
'that model. 

Excessive Hum 
Excessive hum during operation of 

the receiver may be due to: external 
pickup. Throw switch to local position 
and see if hum disappears; a.c. input 
plug reversed, try reversing its position; 
open center tap resistance in socket 
power unit; shorted bypass and filter 
condensers, generally accompanied by 
inoperation; low emission 280 rectifier; 
defective dynamic if used; open resis- 
tance unit, usually accompanied by in - 
operation; if the .25 and 1.75 mfd 
tapped connections of the receiver 1 

mfd bypass condenser are reversed a 

loud hum may be present; hum may 
also be caused by the speaker being out 
of center, check on this condition by 
releasing the center screw so that the 
cone can find its own center, and then 
tighten the center screw. 

Oscillation 
Oscillation through any part of the 

tuning range may be attributable to 
shields not properly in place, or not 
making contact with base on account 
of dirt; shield over antenna lead to 
local -distant switch not grounded or 
properly covering the leads; defective 
r.f. filter in detector plate circuit; there 
are two filters, one of which is shunted 
by two condensers in the plate circuit 
of the detector, oscillating occurring if 
the filters are lefective or the condens- 

ers go open; contact clips between 
shield and condenser shaft broken or 
not making good contact; open bypass 
condenser; defective 224 tube. 

Service Hints 
A brief resume of the service data 

chart shown in the Radiola 44 manual 
follows: 

No signals: defective operating 
switch, defective volume control; de- 
fective r.f. transformer; defective 
coupling reactor; defective bypass con- 
denser; defective socket power unit. 

fective audio system; open grid in any 
stage. 

Uncontrolled oscillation: shields not 
in place, or making good contact; tube 
shields not in place; defective r.f. filter. 

Tubes fail to light: no a.c. line volt- 
age; operating switch not on; defective 
a.c. input cord; defective power trans- 
former. 

Antenna Installations 
Covering special antenna installations 

for noisy locations, it is noted: Erect as 

Radiola Model 44 

Tube Position A B C Cathode 
Type in Set Volts Volts Volts Volts 

Screen 
Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.35 164 1.5 1.5 45.0 3.8 2.3 1.5 

224 2 R.F. 2.35 164 1.5 1.5 45.0 3.8 2.3 1.5 

224 Det. 2.35 100 6.0 7.0 50.0 .8 .7 .1 

245 A.F. 250 230 6.0 ____ 34. 

280 Rect. 5.0 260 

Line voltage 120, set on 120 tap. Volume control maximum. 

Fig. 1. The voltages shown in the above table are those for the Radiola 44, data 
being values derived through the use of a Jewell analyzer 

Weak signals: local -distant switch 
not on distant position; lineup condens- 

ers not adjusted properly; defective 

main tuning condensers; defective parts 
in receiver assembly; defective parts in 

socket power unit; low line voltage. 
Poor quality: defective coupling re- 

actor, condenser or resistor in coupling 
circuit; defective output condenser or 
choke; local -distant switch not properly 
operated. 

Audio howl: receiver oscillating; de - 

long and as high an antenna as possible 
and then couple it to the antenna lead 
of the receiver through a small coupling 
condenser. This condenser with a 200 
foot antenna should be.about .0003 mfd 
and smaller with larger antennas. The 
effect of the long antenna is to increase 
the pickup to a point where it will be 
proportionately higher than the noise 
level. The series condenser then reduces 
the effective antenna capacity and limits 
the input energy to the receiver. 
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Radiola Model 60 Superheterodyne 
USING nine tubes including the 

rectifier the Radiola. Model 60 
superheterodyne is presented 

schematically in this article. The set is 
made by the Radio Corporation of 
America and the model 60 is consid- 
ered the basic superheterodyne circuit for the Radiola line. Therefore, the cir- 
cuit shown on this page is substantially 
the same as the one used in the R. C. A. 
model 62 and 64. However, in the case 
of the 64 a slightly different hook-up is 
used because an extra 227 tube is added 
which is used on the automatic volume 
control. This tends to keep the volume 
constant at all stages regardless of the 
input signals. In the case of the 64 a 
250 power tube is employed. 

In the case ,of the model 60 here de- 
scribed the output stage is a 171. 

Mostly 227 Tubes 
All of the tubes in the receiver are 

227 type with the exception of the 
power stage which is the 171A and the 
rectifier which is the 280. The oscil- 
lator tube is the third from the left in 
schematic Figure 6 and has a balanced 
grid input. A regeneration control is 
included in the plate circuit of the 
second 227 from the left. 

An analysis of voltage readings on 
the model 60 as taken with a Jewell 199 
set analyzer is given below: 

Typical " Voltage Readings 
These readings - are taken from the 

line voltage of 117 volts. The volume 
control should be set centrally with the 
line vertical in order to get these read- 
ings. The C voltage on tubes 1, 2, 4, 
and 5 will vary from nine to twenty- 
seven volts, depending upon the posi- 
tion of this volume control, hence these 
readings are taken at the middle point. 

Coupling Tube 
With the tube out the antenna cou- 

pling 227 shows A voltage of 2.35 and 
B voltage of 148. With the tube in the 
tester the A voltage is 2.2, B voltage 
144, C voltage 18, cathode voltage 25, 
normal plate m. a. 1, plate m. a. grid 
test 3 and plate m. a. change 2. 

The first radio frequency 227 tube 
with the tube out shows a reading of 
2.35 for filament voltage and B voltage 
of 148. With the tube in the tester the 
A voltage is 2.2, B voltage 144, C volt- 
age 18, cathode voltage 25, normal 
plate m. a. 1, plate m. a. grid test 3, 
and plate m. a. change 2. 

In the case of the first detector 227 
with the tube out the filament voltage 
is 2.35 while the B voltage is 84. When the tube is in the tester filament voltage is 2.2, B voltage 70, C voltage 9, cath- 
ode voltage 10, normal plate m. a. 1, plate m. a. grid test 3, plate m. a. change 2. 

I. F. Stages 
The first and second intermediate fre- 

quency 227 tubes show the same read- 

ings. When the tube is out the filament 
voltage is 2.35 and plate voltage 148. 
With the tube in the tester filament volt- 
age is 2.2, B voltage 144, C voltage 18, 
cathode voltage 25, normal plate m. a. 
1, plate m. a. grid test 4, and plate 
m. a. change 3. 

Oscillator Voltage 
With the oscillator 227 tube out the 

filament voltage is 2.35 and B voltage 
118. With the tube in the tester the A 
voltage is 2.2, B voltage 70, no C volt- 
age, no cathode voltage, normal plate 
m. a. 7, plate m. a. grid test 7, and no 
plate m. a. change. 

The second detector is also a 227 
tube and when this tube is out the A 
voltage is 2.35 and the B voltage 162. 
When the tube is in the tester the A volt- 
age on this stage is 2.2, B voltage 157, 
C voltage 18, no cathode volt, normal 
plate m. a. 1, plate m. a. grid test 3 
and plate m: a. change 2. 

Audio Voltage 
The first audio stage is a 171-A and 

with the tube out the filament voltage is 
5, B voltage 178. With the tube in, A 
voltage is 4.8, B voltage 157, C voltage 31.5, no cathode volts, normal plate 
m. a. 15, plate m. a. grid test 17, and plate m. a. change 2. 

The 280 rectifier has a filament volt- age of 5 when the tube is out, and 4.8 when the tube is in with a normal plate m. a. of 19. 
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Fig. 6. The complete schematic diagram of the Radiola 60 superheterodyne and its power pack is shown in the illustration her 
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Racliola Superheteroc yne Model 66 
ON this page is shown the sche- 

matic diagram of the receiver 
and power supply contained in 

.he Radiola 66 model, this superhetero- 
lyne using only one power output stage 
jn the form of a 245 tube. 

Altogether there are eight tubes in 

4he 
66, six of which are 227 type, one 

i 245 and the last a 280 full wave recti- 
fier. The diagram of the set is shown 
in Figure 1 while a table of tube volt- 
Iges and currents is illustrated in Fig - 
ire 2. 

One R. F. Stage 
Only one stage of tuned r. f. is em - 

Power Second Detector 
Input to the second detector which is 

of the power detection type is of the 
conventional kind, a plate voltage of 
210 volts being applied, which when 
passed through the BC section of the 
resistor at the center of the diagram fur- 
nishes a 27 volt C bias for the grid of 
the second detector. The primary of the 
second detector circuit is resonated with 
a 40,000 ohm resistance and a .05 mfd 
condenser placed in parallel to the 
winding. The secondary of that audio 
transformer is also resonated with a 

.00016 mfd condenser. The bias for the 

Slightly less than 70 volts is applied to 
the, plates of the first detector and the 
oscillator on account of the drop in the 
windings in those circuits. 

Oscillator Input 
The oscillator input circuit is also of 

the balanced type, the center of the in- 
ductance going through a .0008 mfd 
condenser and a 3000 ohm resistor to 
the grid of the oscillator, a 40,000 ohm 
resistor between grid and the cathode 
supplying a direct return for the grid. 
No bias is indicated on the table of tube 
voltages in Figure 2. The cathode of 

Fig. 1. The schematic of the combined receiver and power supply of the Radiola 66 i.c shown in this drawing 

(ployed, this being the antenna input 
stage. By looking at the schematic dia- 
igram it will be seen this r. f. stage can 
be made partly regenerative by means 
'of the r. f. compensating condenser be- 
tween the plate of the first 227 and the 
lower section of the secondary induc- 
tance which is grounded. In practice 
this condenser is set at a value for best 
operation with a particular 227 and 
then left untouched. The output of the 
first 227 plate circuit feeds into the grid 
Icircuit of the first detector, mixing cur- 
rent from the oscillator being intro- 
duced in the detector cathode circuit of 
¡this tube. 

Bridge Type I. F. Stages 
Only two intermediate stages arc used 

in the model 66. It will be noticed that 
'both of the intermediate frequency sec- 
ondaries are of the bridge type, the 
center of the coil being grounded, the 
Iluning condenser spanning the extremi- 
Jties of the coil, with a compensating 
!condenser going from the lower end of 
the secondary inductance to the plate of 

Teach intermediate frequency tube. This 
type of balanced input hermits more 
'stable operation of the two intermediate 
tubes with a greater amplification than 
is possible with the conventional cou- 
pling. 

245 is supplied by die drop across the 
1470 ohm fixed resistor between the 
negative of the system and the center of 
the 60 ohm resistor across the 2.5 volt 
filament winding for all tubes. In series 
with the secondary return of the audio 
transformer is a 250,000 ohm resistance 
as indicated in the schematic. 

Plate supply for all of the r. f., oscil- 
lator, i. f. and first detector is from a 
common voltage tap of about 70 volts. 

that tube returns to the negative of the 
system. 

Power for the dynamic speaker is 
provided by the field coil being placed 
in series with the high voltage system 
at the low potential end. The output 
transformer from the 245 plate connects 
to the end of a 515 ohm output choke 
at the filter; its secondary going into 
the voice coil of the dynamic. 

Radiola Model 66 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Normal 
C Cathode Screen Plate 

Volts Volts Volts M. A. 

Plate 
M. A. 
Grid 
Test Change 

227 1 R.F. 2.3 70 1.5 -21 4 8.5 4.5 
227 Det. 2.3 65 7 14 .1. 2.5 2.1 
227 1 I.F. 2.3 70 3 -21 3.8 7.2 3.4 
227 21.V. 2.3 70 3 -21 4.0 8.0 4.( 
227 Osc. 2.3 61 6.0 11.0 5.0 
227 2 Det. 2.25 210 27 - 15 1,.0 2.0 1.0 
245 A.1.. 2.3 200 12" 27.0 30.0 3.0 
280 ;Ilect. 4.6 50 

Line voltage 114, high top. Volume control maximum. "This not true 
bias voltage, but reading obtained at socket due to series resistance. 

Fig. 2. A Table of typical tube voltages an taken with a Weston .set tester 
is indicated above for the guidance of service men 
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Sentinel Radio Models 11, 12, 15, 16 
E[tVICE data eonering the Sola - 

t inel models 11, 12, 15 and 16 
is found in the manual issued 

for these models. Excerpts of the 
more important matter are ON en in 
t his article. 

Regarding repairs and adjustment 
t ho manual states that obviously to 
obtain best results proper equipment 
and a well -planned diagnosis are pref- 
erable to a haphazard method m it h no, 
or inadequate, equipment. Set analyz- 
ers as manufactured by Jewell, 
Weston, etc., are ideal because of 
their accuracy and portability. A 
quick cheek of the plate, screen grid, 
and filament voltages of each circuit 
is readily obtainable with these set 
analyzers, either in the home or on the 
bench. 1 well shielded, modulated 
oscillator is a desirable piece of equip- 
ment and when used in conjunction 
with a proper output meter, an accu- 
rate lineup of the variable condensers 
can be made, and the r -f stages indi- 
vidually checked by coupling into the 
various stages and noting the deflec- 
tion on the output meter. 

Trouble shooting in a receiver ís a 
series of eliminations, the object in 
view being to isolate the particular 
circuit that is causing trouble. While 
each repair man generally works out 
his own procedure, the following sug- 
gestions are given as a working basis : 

Before doing any work on the re- 
ceiver that is not functioning prop- 
erly, be certain the trouble is not due 
to some external trouble such as poor 
tubes, a poor or inadequate antenna, 
or ground, as most trouble can be 
traced to one of these causes. If the 

difficulty clutiot lie traced to one of 
these, analyze the trouble to deter- 
mine under which of the following 
classifications it belongs: No signal, 
weak signal, broad tuning, distortion, 
hum, noises, fading amt oscillation. 

Under no signal the following might 
be causes: Defective tubes, no volt- 
ages on tubes, grounded antenna, 
open antenna, broken lead-in, open or 

1e1na too lull;, high resistance ground, 
improperly eondensers, re 
cuivcr operated close to strong broad- 
casting si¡LIion. 

1111111 might solos 1'1'o111 defective 
tubes, incorrect, voltages, Open center 
tall resistor, pilot light grounded. 

Under fading: defective tubes, poor 
contact, station or atmospheric condi- 
tions, tuning condenser dirty, swing - 

SENTINEL MODELS 11, 12, 15, 16 

'rube 
Type 

Position 
1n 
Set 

A 
Volts 

I3 
Volts 

C 
Volts 

Cathode 
Volts 

Screen 
Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
(:rid 
Test 

Change 

224 11th' 2.30 176 2.75 87 3.0 

224 2 RF 2.36 176 2.75 87 3.0 

224 Det 2.37 62.5* 4.5* 10* .25 

227 1 '1F 2.4 157 12.5 4.75 

245 , PP 2.5 237 46 32.5 

245 PP 2.5 237 46 32.5 

280 Hect 5 ........55 each plat e 
Line voltage 115 volts. Volume Control maximum. 
*Not true readings due to resistance in circuit. 

Figure 1. In this table will be found the average tube voltages on Sentinel models 11, 12, 
15 and 16. 

shorted r -f coil, defective speaker, no 
voltage to power transformer primary. 

Under weak signal : Defective tubes, 
incorrect voltage on one or more tubes, 
open or grounded antenna, open 
ground circuit, open or shorted r -f 
coil, defective bypass condenser, in- 
adequate antenna, low line voltage, 
shielded antenna, condensers not 
properly aligned. 

Broad tuning might be from an- 

ing antenna becoming intermittently 
grounded. 

Under oscillation : defective 224 r -f 
amplifier tubes, or defective 224 de- 
tector tube, poor ground, antenna lead 
running too close to chassis. 

Under noises : defective tubes, exter- 
nal interference, poor contact. 

Under distortion : defective tubes, 
incorrect voltages, defective bypass 
condensers. 
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Figure 2. Electrical details of the circuit used in the Sentinel models described here may be found in this schematic diagram. 
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Silver Model 30 
. OUR screen grid 224 tubes, one 

227, two 245's and a 280 rectifier 
, are used in the Silver Model 30 re- 

eiver described on this page. The sche- 
aatic diagram of the receiver and its 
ower supply is shown in Figure 13. 

Measurements made on two stock 
'silver chassis. with a Jewell 199 Ana- 
yzer are given below and indicate nor- 
nal variations which may be encoun- 
ered due to the varying tubes and line 

I roltages. Variations within the limits 
shown or even slightly beyond are no 
ndication of trouble unless some other 
)perating fault is seen. 

On one set with a line voltage at 117 
Ind the volume control at maximum 
he first r. f. 224 showed a shield volt- 
Lge of 64, A voltage of 2.45, B voltage 
4 52, C voltage 1.5, cathode voltage 1.7 
Ind normal plate m. a. of 4.5. 

The second r. f. 224 showed a shield 
voltage of 64, A voltage of 2.47, B volt- 
ige 145, C voltage 2, cathode voltage 

and normal plate m. a. 3.6. 
Third r. f. 224 shield voltage 64, A 

voltage 2.48, B voltage 148, C voltage 
', cathode voltage 2, and normal plate 
n. a. 3.3. 

Detector 224 showed shield voltage 
72, A voltage 2.51, B voltage 68, C 
voltage 6, cathode voltage 5, and nor- 
Inal plate m. a. .1. 

The first a. f. 227 showed an A volt- 
ige of 2.51, B voltage 184, C voltage 
I, cathode voltage 13 and normal plate 
m. a. 7. 

In the case of the push pull 245 there 
was a difference of 9 mils between one 
tube and another. For example, the first 
ube showed A voltage of 2.49, B volt - 

Receiver ant 
age 223, C voltage 44 and normal plate 
m. a. 21. The second 245 showed A 

voltage of 2.49, B voltage 220, C volt- 
age 43.5 and normal plate m. a. 32. 
This unbalance in the 245 while not 
desirable did not seriously affect the 
operation of these two sets. 

The second set was tested with a line 
voltage of 117, volume control at maxi- 
mum and showed: 

First r. f. 224, shield voltage 71, A 
voltage 2.45, B voltage 170, C voltage 
1, cathode voltage 1, and normal plate 
m. a. 2.8. 

Second r. f. 224, shield voltage 71, 
A voltage 2.48, B voltage 161, C volt- 
age 2, cathode voltage 1.7, and normal 
plate m. a. 3.1. 

Third r. f. 224 showed shield voltage 
of 70, A voltage 2.48, B voltage 164, C 
voltage 2, cathode voltage 2, and nor- 
mal plate m. a. 3. 

Detector 224 showed shield voltage of 
69, A voltage 2.5, B voltage 76, C volt- 
age 7, cathode voltage 7, and normal 
plate m. a. .1. 

The first a. f. showed a voltage 2.49, 
B voltage 196, C voltage 1, cathode 
voltage 14, and normal plate m. a. 7.8. 

One of the 245's in the push-pull 
stage showed A voltage 2.45, V voltage 
222, C voltage 44 and normal plate 
m. a. 32. The other showed A voltage 
of 2.45, B voltage 224, C voltage 44, 
and normal plate m. a. 22. 

The above readings do not apply to 
receivers equipped with the external 
type 30 filter units or to receivers bear- 
ing serial numbers above 12,907. In 
the case of such receivers an additional 
10 volt drop in B voltage must be al - 

Pack 
lowed for across the type 339 U choke 
coil known as L12. 

In general, if no voltage is obtained 
in any measurement with the analyzer; 
the receiver should be removed from its 

cabinet and the particular circuit at 
which no voltage is apparent checked 
through, using the set analyzer with its 
test leads. For example, if the first r. f. 
tube showed no plate voltage, its circuit 
should be checked through winding of 
coil L-2, through one winding of the 
coupling coil L-3, through the choke 
coil L-7, and through the red -white con- 
necting wire, to the common join of re- 
sistors R-9, R-10, and R-11 (mounted 
on a panel behind the On -Off switch). 
If no screen potential was observed 
upon the third r. f. tube, for example, 
it would be necessary to check the 
screen circuit through the resistor R-6 
and through the slate cabled lead to 
the arm of the potentiometer P-1 and 
then through to the joint between the 
green resistor R-9 and P-1 (and so on) . 

Again, should no grid bias be ob- 
served (read as "cathode volts" on the 
set analyzer) on the first audio tube, 
S-5, the circuit should be checked 
through by disconnecting the lead from 
the condenser bank (to check for a 
possible short-circuited condensed) and 
again determining if voltage appeared 
across the white resistor R-8. Should it 
fail to appear, the cathode might be 
directly grounded (possibly by contact 
between both ends of the resistor and 
the shielding), or no plate current 
might be being drawn, which would in- 
dicate an open plate circuit, which in 
turn, would be checked obviously. 
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Silver Radio Recéiver Model 30o 
SERVICE data on the Silver 30-B 

receiver whose schematic is shown 
on this page, is practically the 

same as that given on the 30 and the 
30-A which preceded the 30-B. Accord- 
ing to the bulletin from the makers, a 
good modulated r.f. oscillator is desir- 
able if the service department is to 
properly test receivers for sensitivity 
and alignment. 

The leads from the oscillator to the 
receiver under test should be shielded, 
and when used on the 30-B should be 
connected through a .0001 mfd con- 
denser to the short antenna post. A 
good ground connection is essential. 
Oscillator output should be cut down 
to secure a weak signal when volume 
control is turned on full. Set oscillator 
at about 1280 kc. and tune in on re- 
ceiver. With a long wrench (or screw- 
driver if panel is removed) adjust the 
fourth (left) trimmer screw for maxi- 
mum volume. With a screwdriver in- 
serted through hole in tube shield ad- 
just the third (next to left) trimmer 
screw for maximum volume. With 
screwdriver through hole in tube shield 
adjust the second (next to right) trim- 
mer screw for maximum volume. With 
screwdriver through hole in tube shield 
adjust the first (right) trimmer screw 
for maximum volúme. 

If during the above operations a 
vacuum tube voltmeter can be connected 
across the voice coil of the speaker, or 
a 100 m.a. thermoammeter inserted in 
series with the voice coil, visual indica- 
tion of volume can be obtained and 

Silver Model 30-B 

Tube Position A B 
Type in Set Volts Volts 

Normal 
C Cathode Screen Plate 

Volts Volts Volts M. A. 
224 1 R.F. 2.4 168 4 
224 2 R.F. 2.5 164 4 
224 Det. 2.4 28 
227 1 A.F. 2.5 150 
245 1 P.P. 2.4 264 4-4 
245 2 P.P. 2.5 264 44 
280 Rect. 4.9 310 

Line voltage 110. Volume control 

4 69 5 - 

4 72 5 
8 8 60 .5 

10 ____ 6 
____ 30 
____ 30 
____ 50 

maximum. 

Plate 
M. A. 
Grid 
Test Change 

Fig. 1. Typical tube voltages as taken with a Jewell analyzer on the Silver 30-B are shown in the above table 

more accurate adjustments effected. 
During the above operations the drum 
dial and volume control adjustments 
must not have been changed. All ad- 
justments should be made on the trim- 
mers exactly in the order named. It 
will be noted that in the 30-B it is not 
necessary to disconnect any of the se- 
lector leads as was necessary in the 
model A. After these operations have 
been made the service man should make 
sure the receiver will tune up to 1500 
kc. and down to 550 kc. If it fails to 
read 1500 kc. all aligning condensers 
have been set too far in. 

Calibration of the selector dial may be 
checked as follows: If the dial does not 
read correctly: that is, if 1300 kc does 
not tune in at that point, the reading 
may be corrected. Tune in a good sta- 

tion of definitely known and maintained 
frequency at approximately 1300 kc. 
With station tuned in not loudly, and 
dial hub set screws loosened, the dial 
only may be turned to read correctly 
and the set screws re -tightened. Check 
this adjustment at 700 and 600 kc. 

When reganging the modél 30-B care 
should be taken to see that all trimmers 
are not initially set so far in as to pre- 
vent the receiver tuning up to 1500 kc. 
In general, ganging should be done so 
the fourth, or left hand, aligning screw 
will be about one -sixteenth of an inch 
out from the condenser frame, and the 
three aligning screws to the right 
screwed in no further than absolutely 
necessary to secure peak volume. If 
this caution is not observed the receiver 
may not tune up to 1500 kc. 
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'silver Radio Receiver Model 35A 
'"`I HOWN here -is the schematic dia- 

gram of the Silver model 35-A 
receiver and its power supply, the 

eceiver in Figure 3, the power supply 
n Figure 2, while a table of operating 
ube voltages may be seen in Figure 2. 

Service notes covering this receiver 
i.e-aligning' are: The leads from the 
'scillator should he shielded and con- 
nect through a .001 mfd condenser to 
:he short antenna post of the 35-A. A 

I;ood ground connection is essential. 
['he oscillator signal should be cut 
lown or attenuated to give a very weak 
Ignal with the volume control of the 
.eceiver turned on full. Turn the tuning 
lial to 550 kc. Be sure the condenser 
otor plates are fully meshed at this 
Joint and that the tuning dial hits the 
;top pin. 

Now turn the dial to 1500 kc, where 
tt should also hit the stop pin. With 
he test oscillator set at 1500 kc use a 

wide blade screwdriver to adjust the 

Fig. 1. The sche- 
matic of the power 
supply for the Silver 
35-A is shown in the 
drawing to the right. 
It should be noted 
that the number for 
the power pack is 
33-A regardless of 
whether intended for 
the 60 or the 25 

cycle current 
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fifth(left) trimmer screw for maximum 
volume. With the screwdriver adjust 
each succeeding trimmer for maximum 
volume. Repeat the above adjustment a 
second time for finer adjustment. 

Next turn the oscillator to 1280 kc 
and tune the receiver to exactly that fre- 

Silver Model 35-A 

Tube 
Type 

Position 
in Set 

A 
Volts 

R 
Volts 

C Cathode Screen 
Volts Volts Volts 

Plate 
Normal M. A. 

Plate Grid 
M. A. Test Change 

224 1 R.F. 2.15 176 66 74 3.7 
224 2 R.F. 2.15 176 66 73 3.5 

224 3 R.F. 2.17 188 3 60 73 2.0 
224 Det. 2.19 118 11 11 40 .2 

227 I A.F. 2.20 176 3 14 2 

245 P.P. 2.30 216 40 20 
245 P.P. 2.30 216 40 20 
227 Vol. Con. 2.15 15 8 38 

Line voltage, 115 volts. Volume control. 

Fig. 2. The voltages indicated in this table are given, as a guide for service men 
and are taken with a Jewell set analyzer 

quency. With the screwdriver tune each 
trimmer to maximum volume. It should 
only be necessary to make minor ad- 
justments at this point. 

If during these operations a vacuum 
tube voltmeter can be connected across 
the voice coil of the speaker, or a 100 
m.a. therrnoammeter inserted in series 
with the voice coil, visual indications 
of the volume can be obtained and more 
accurate adjustments effected. 

During the operations mentioned the 
volume control must be left strictly 
alone, and alignment adjustments made 
on the aligning screws exactly in order 
as given above. The above operations 
performed make sure the receiver will 
tune up to 1500 kc. If the dial fails to 
read properly for 1,100 to 1500 kc sig- 
nals, all aligning condensers have prob- 
ably been set too far in. 

If no oscillator is available, the pro- 
cedure is exactly as outlined except that 
a broadcast signal at 1500 and 1280 
kilocycles is tuned in instead of the 
oscillator signal. However, this method 
of re -aligning is not recommended 
where an oscillator can be had. 

P FT9Sq 
. r--, 

/ 
/ / !7F T /d/ 

ti 
-r 

yrr 

CS2 
azs,A,Fa. i- f ' ./MFO 

x x 

1::: 

:I 

1 

fv- 

- - i -'r 

./MPa 

---42011MF-- 

PFT 4/S/ 

V ti 

-q F C/ 

60,000^- 

SILVI'R MARSHALL '5SA 

DWG NO. MOO (Ail. 8 PI 30 

IIA010 CALL HOOK HAnAZINE 
1oe'8olYIAIIOfºIN Sº 

0.10A00, II 

,1t 

- --i ___ _ __- -- - / / ' i' W.- -.000/5--1,1F9 
PFT%S/ A 2SMF0 

' ty Ñ I1 -s N IF -1 

III ü sL; i r-7 
I5 

I C 

1 n! 1 x x 

./-MFO 

st 
3000" POT 

ft 

r 
/4000~ 

q F CrvONE 
/Q000^ 
MNNNV 

^AMNIA* 
./S MPG 

^ 
X 

111 

At/ram/1776 w v. 

CNr/:Cc ('l/'I 

etii'.cr+ 

X x 

Fig. 3. The electrical circuit of the receiver marketed by Silver as 35-A may he traced /rime &he above drawing 



66 
/iudio Set vie, SIhunutu1 

Silveir Model 36A S uiperhet©irody n e 
0 N this page will he found the 

schematic of the Silver Model 
35-A superltetet odyne, together 

t% itlt a table of tube operating voltages 
and other service data abstracted from 
the manual furnished for that receiver. 
l'he 32-.1 power pack, 60 cycles, is de- 
signed for the 36-A receiver. 

The model 36-1 is shipped with a 
self-containe 1 antenna connected to the 
antenna bending post. Where the re- 
ceiver is locatec in districts remote from 
broadcasting stations, or in exceptional 
metropolitan locations where the field 
strength of various broadcasting sta- 
tions is greatly attenuated by the shield- 
ing effect of metal flame buildings, 
greater range may be secured by using 
a small indoor or outdoor antenna. The 
former may consist of from 20 to 50 
feet of No. 18 annunciator wire tucked 
in the picture molding, or under a rug. 
An outdoor antenna may be from 20 
to 60 feet in length, except in metro- 
politan sections, where the length 
should not exceed 35 feet. 

Excessive hum may result from: de- 
fective 280 rectifier tube; defective 
339U choke; open filter condenser; de- 
fective field coil in speaker; grounded 
or shorted by-pass condenser; grounded 
filament lead. This may be in the fila- 
ment wiring or dial light circuit. 

An acoustic howl. may result from: 
defective detector tube, rare and ex 
tremely annoying since the tube may test 
o.k. in a tube checker. Replace the de- 
fective tube. Failure to remove ship- 

'kV l 'ia0 / 

COl.d:YEO 

ping blocks (see instruction card at- 
tached to rtrei'.el ). ,1u% defect in the 
support of the, receiver chassis %%hick 
will prevent it I rout being entirely sus- 
pended by the rubber cushions, may 
cause a howl. 

Low l olume may be caused I y: d - 
fectie or worn out tubes; poor an- 
tenna; receiver not properly aligned; 
audio transformer defective; opens, 
shorts or grounds in receiver or power 
pack. 

In the event a receiver oscillates it 
should be seen that the small metal disc 
has been installed on top of the tube 

rover for the fill t biletulediate fir 
lillelley screen grid tube. '1 his is the 
third tuhe from the left facing Ihr Ie 
rri%rr, Ihr one twit re* the drum dill. 
It is also important that a good ground 
CIIlllrelioll he dente to the receive!. 
lan ing made certain of these points, if 

the receiver still oscillates, it is likely a 
connection to one of the by-pass con- 
densers has been broken, or that one of 
the by-pass condensers is open in- 
ternally. All such connections should 
he checked, especially the 1000 nunf 
condenser connected between the plate 
and cathode of the second detector. 

Silver Model 36A 

Tube Position A 13 
Type in Set Volts Volts Volts 
224 ' 1 R. F. 2.27 162 
224 1 Det. 2.27 76* 
227 Osc. 2.27 82 
224 1 I. F. 2.27 160 
224 2 I. F. 2.27 160 
224 2 Det. 2.27 245 
245 P. P. 2.4 255 22.5* 
245 P. P. 2.4 255 42.5 

C Cathode 
Volts 

7 
37.5 
37.5 
42.5 
45.0 
7.0 

Line voltage. Volume control maximum. 

'{'Misleading due to current drawn by meter. 

Screen 
Volts 

85 
80 

110 
110 
162 

Normal 
('late 
M. A. 

4 

3 
11 
4 
4 
4 

Plate 
M. A. 
Grid 
Test Change 

Fig. 1. From the service manual for the Silver 36-A are abstracted the tube operating voltages shown in, this table as taken with a Jewell analyzer 
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Slagle Model 9 Receiver ant 
r.. 

b HE Slagle model 9 receiver and 
re. power áupply illustrated on this 
ai . page is made by the Continental 
rid Radio Corporation at Fort Wayne, In - 
°r,, diana. It uses nine tubes, seven of the 
if 227 type, two -171-A, and one rectifier 
a type 280. The set comprises six r. f. 

stages, and one a. f. push pull stage. 
i' The detector is of the untuned grid bias 
ill type. The set has an antenna compen- 
idl sating condenser adjustable for short, 

I :medium and long antenna. Total watts 
t consumed 109. Plate voltage on the 

audio stage is 180 volts. 

Analysis of Voltages 
Using a Weston No. 537, type 2 radio 

set -tester, the following is a typical 
'analysis of the voltages on the Slagle 
Imodel 9. 

First r. f. 227, tube out A voltage 
12.45, B voltage 94, tube in tester A volt- 

age 2.15, B voltage 80, C voltage 3, 
cathode volts positive 3, normal plate 
m. a. 4.5, plate m. a. grid test 7. 

Second r. f. 227, tube out A voltage 
2.45, B voltage 98, tube in tester A volt- 
age, 2.15, B voltage 88, C voltage 3, 
cathode volts positive 3, normal plate 
m. a. 5.8, plate m. a. grid test 8.8. 

Third r. f. 227, tube out A voltage 
2.45, B voltage 94, tube in tester A 
voltage 2.15, B voltage 80, C voltage 3, 
cathode volts positive 3, normal plate 
m. a. 3.8, plate m. a. grid test 6.1. 

Fourth r. f. 227, tube out A voltage 
2.45, B voltage 98, tube in tester A volt- 
age 2.15, B voltage 88, C voltage 3, 
cathode volts positive 3, normal plate 
m. a. 5, plate m. a. grid test 8. 

Fifth r. f. 227, tube out A voltage 
2.45, B voltage 98, tube in tester A 

voltage 2.15, B voltage 80, C voltage 3, 
cathode volts positive 3, normal plate 

Supply 
m. a. 4.6, plate m. a. grid test 7.2. 

Sixth r. f. 227, tube out A voltage 
2.45, B voltage 98, tube in tester A volt- 
age 2.15, B voltage 90, C voltage 3, 

cathode volts positive 3, normal plate 
m. a. 4.5, plate m. a. grid test 7.2. 

Detector 227, tube out A voltage 2.45, 
B voltage 192, tube in tester A voltage 
2.15, B voltage 177, C voltage 20, 
cathode volts positive 20, normal plate 
m. a. 1, plate m. a. grid test 5.5. 

Push Pull Readings Same 
Readings of . the push pull 17I -A 

tubes are identical. With tube out A 
voltage 5, B voltage 192, tube in tester 
A voltage 4.9, B voltage 172, C voltage 
37, normal plate m. a. 16.5, plate m. a. 
grid test 53. 

Rectifier 280, tube out, A voltage 
5.2, tube in tester A voltage 4.5, nor- 
mal plate m. a. 45. 
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Sonora De LUXe Iúg:lnboy Model 51R 
SING the Loftin and White cir- 
cult, the receiver illustrated on 
this page is made by the Sonora 

Phonograph Co. of New York, N. Y. 
The tuner unit consists of three stages 
of tuned r. f. and detector. The circuit 
is combined electro -magnetic and elec- 
tro -static, constant coupled tuned r. f. 

Four Tweed Stages 
Tuning is effected by means of four 

variable condensers. The rotating 
plates operate from a master shaft and 
are grounded to the tuner case. Fixed 
plates are insulated from ground and 
connected to the grid of the correspond- 
ing tube. The variable condenser on 
the right-hand end of the master shaft 
is the antenna tuning circuit condenser. 
The capacity of this condenser may be 
slightly changed without disturbing the 
setting of the other tuning condensers 
by means of the antenna fine tuning 
control directly below it. This adjust- 
ment will be found quite helpful for 
distant reception for cutting out inter- 
ference from other broadcasting sta- 
tions operating on a wave near the one 
being received. 

Each variable condenser has a small 
adjusting fin or blade mounted close to 
one end of the hank of stationary blades 
and is grounded to the case. This blade 
adjusts the capacity of the condenser so 

that maximum amplification and sharp 
tuning is obtained for any wavelength 
throughout the entire range. If the set- 
ting of this blade has been altered it 
will reduce the sensitivity of the set and 
may be readjusted by tuning in a very 
weak or distant signal and reducing the 
volume control until the signal is barely 
audible. Then move the blade until 
maximum signal is received and lock 
the fin in this position. 

The tuning control is operated by 
means of a pulley and belt attached to 
the center of the tuner case. The reduc- 
tion or turning ratio between this shaft 
and the master shaft of the variable con- 
denser is about 2.5 to 1. Geared to the 
master shaft is the dial which is cali- 
brated in wavelengths. This dial ro- 
tates by means of a friction clutch. If 
the pointer on the radio panel of the 
cabinet does not indicate correctly the 
wavelength of the station received, the 
dial may be moved ahead or retarded 
by turning the tuning control knob until 
the movable plates of the variable con- 
denser are all of the way in or all of 
the way out and then tightly grasping 
the calibrated dial with the fingers and 
moving the dial ahead or Lack to indi- 
cate the correct wavelength received. 
Once the dial has been set to indicate 
correctly the wavelength of a station re- 
ceived, all other readings will also indi- 

cate correctly. 
To control the volume on the signal 

receis ed a variable resistance of about 
2,000 ohms is mounted in the shielded 
compartment of the detector tube on the 
left side of the tuner cabinet. 

Connectiot s in Cable 
A multi -conductor cable connects the 

tuner unit to the amplifier unit. This 
cable consists of six conductors which 
carry the filament and plate voltages to 
the tuner. A separate conductor, not in- 
cluded in the cable, connects the output 
of the detector to the primary winding 
of the audio amplifier unit. The an- 
tenna and ground leads are brought out 
separately and terminate at the antenna 
and ground binding posts. 

The power amplifier unit consists of 
one stage of transformer coupled audio, 
one stage of push-pull transformer 
coupled power amplification. The 
primary of the first audio transformer 
receives its energy from the output of 
the detector tube. The secondary of this 
transformer has a separate winding for 
Sonora low impedance magnetic pick- 
up. The push-pull input transformer 
receives its energy from the first audio 
amplifier tube and supplies the grid to 
the two push-pull amplifier tubes. The 
plate leads of these tubes are connected 
to an output or step-down transformer. 
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Sparton Ao Co 89 Receiver and Pack 
NOWN as the Equasonne circuit, 
the receiver whose schematic 
diagrams are shown in the arti- 

I, is manufactured by the Sparks- 
Vthington Co. at Jackson, Michigan. 
Te particular model diagrammed here - 
14,h ís called the Sparton model A. C. 

r. 

citained in the 
etifi250. The 
er 

e 
used is 

tie conven- 
tnal 280. 

Signal Is 
Pretuned 
There are sev- 

ºal features of 
i?lis receiver 
rich are dif- 

j ent from the 

ineral run of 
with which 

le service man 
familiar. For 

«ample: At 
le left in the 
hematic, Fig. 

1 it will be 

Uses 250 Tube 
(eferríng to the receiver's schematic 

al)wn in Fig. 2, it will be found that 
tubes are used in the receiver 

p)per, these being of the heater type, 
;h as the 227. The power tube is 

power supply and is a 

quency tube. From then on towards the 
detector the signal is amplified through 
the succeeding radio frequency stages 
but is not further tuned. 

Aperiodic Amplification 
It will be observed that the r. f. coil 

diagrams in this circuit are not of the 
conventional type, since these coils func- 
tion aperiodically to amplify whatever 
frequency is fed into the receiver by the 
pretuning arrangement. In the detector 
stage, rectification is by means of the 
grid bias. 

It will also be observed by following 

()served that 
Jere is a set of 
iductances and 
Ining capacities linked together induc- 
Irely and all lying between the antenna 
ircuit and the grid of the first radio 
!equency tube. This is known as the 
:lector system and is used exclusively 
I the Sparton interests in the various 
.odels of their receiver. A signal from 
;e antenna is pretuned before reaching 
le grid circuit of the first radio fre- 

, ---5 VOLTS 

7.5 VOLTS 

1 1 1-3 VOL75 

POWER 
SUPPLY 

used ín the power supply is the 280 
type, full wave. Arrangements are also 
made for a phonograph pick-up that 
may be used in connection with the re- 

ceiver. 
In the schematic circuit in Fig. 2 it 

will be seen that the antenna circuit 
goes through a variable condenser be- 

fore reaching the selector unit. When 
the receiver is installed by the dealer or 
service man, it is necessary that the ad-. 

justing screw of this condenser be 
turned back and forth until maximum 
volume is secured. If the customer 
changes aerials it will be necessary to 

make a read- 
justment on the 

SPEAKER ACKK 

SR9 

.f 

3 

.5 

.6 

.7 

.9 

Fig. 1. Here i.s .shown .schematically the power pack used with the Spartan 
A. C. 89 receiver 

the schematic of the power supply and 
the amplifier shown in Fig. 1 that only 
one stage of audio is used, a 250 tube 
being employed for this purpose. The 
transformer for the grid circuit of that 
tube is included in the power supply. 
The speaker is located through a large 
condenser across the plate aria center 
tap of the power stage. The rectifier 

antenna com- 
pensating con- 
denser. 

Voltage Meas- 
urements 
In making 

measurements 
on the receiver, 
all tests should 
be made with 
the volume con- 
trol full on and 
the voltage ad- 
juster on the 
proper tap. De- 
tector plate 
voltage will 
normally be 
188 volts, with- 
out phonograph 

pick-up and jack and 115 with the pick- 
up. The limits of variation are 150 
volts to 250 volts without pick-up, and 
90 to 140 volts with pick-up. More or 
less than this indicates a defective plate 
circuit. 

Radio frequency amplifier plate volt- 
ages are 112 volts, with the limits be- 
ing 90 to 135. 
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Fig. 2. Shown at the left in this schematic of the Spartan A. C. 89 is the selector mystery' ahead of the 
first r. I. tube 
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Sparton IFiliquasonne 
ANOTHER. model made by the 

Sparks-Withington Co., and 
known as their model 589 is 

illustrated schematically in Figure 1 on 
this page. An earlier model, known 
as the AC -89, was shown in the Sep- 
tember, 1929, issue of this magazine, 
on page 82. 

Technidyne Circuit 
The model 589 uses the same Tech- 

nidyne circuit described in the Septem- 
ber, 1929, issue, but employs a total of 
ten tubes, including the rectifier. One 
tuned stage of r. f. precedes the two - 
stage selector which is followed by an- 
other tuned r. f. stage, then followed by 
four untuned stages. The detector is 
the last tube at the right of Figure 1 
and works directly into a transformer 
whose secondary feeds the two power 
tubes placed in push-pull. 

Bias for the detector is provided by 
the drop across the 20,000 ohm resistor 
between the detector cathode and 
ground, while the bias for the output 
tubes in push-pull is secured through 
the drop across the 1,250 ohm resistor 
between ground and the center of the 
5 -volt filament supplying the power 
tubes. Grid bias for all of the radio 
frequency stages is secured through the 
drop across the 110 -ohm fixed resistor 
in series with the 15,000 -ohm volume 
control resistance (variable) between 
the common cathode line and ground. 

In a recent service sheet sent out by 

eceiver No. 5891 
Sparton for its service men we note 
several items of interest which are be- 
ing passed on to service men readers. 

Full Volume Test 
All tests on the receiver should be 

made with the volume control full on, 
and the voltage adjuster on the proper 
tap. The line voltage should be tested 
and the voltage adjuster set at the cor- 
responding voltage or higher. For this 
test a 0-160 a. c. voltmeter is required 
to read the voltage. 

There are two tests that can be made 
with the 0-300 d. c. voltmeter. The first 
is for the detector plate voltage. Meas- 
ure detector plate voltage between ter- 
minals 1 and 2. Normal s oltage here 
should be 140 volts without phonograph 
pickup in jack, and 135 with pickup. 
The limits of variation are 120 to 160 
volts is ithout pickup, and 110 to 150 
with pickup. More or less than this 
indicates a defective plate circuit, pos- 
siblv in the 20,000 -ohm resistance. 

The second measurement is for the 
plate voltage of the r. f. and selector 
tubes. Measure between terminals 5 
and 6. Voltage should be 145. Limits 
130 to 170. More or less than this 
value indicates plate circuit trouble, 
possibly caused by 15,000 -ohm resistor, 
or speaker field. 

Two measurements may be made with 
the 0-75 d. c. voltmeter. The first .is 
the detector bias voltage which should 
be measured between terminals 2 and 
9. Normal bias 12 negative; allowable 

limits of variation are -10 and -17. 
Voltages above or below this value indi- 
cate defective resistance 20,000 ohms or 
connections. Detector bias voltage with 
pickup plugged in should read between 
3 and 5 volts. More or less than these 
Voltages indicate defective circuit, prob- 
ably in the 1,000 -ohm resistance. 

Bias Voltages . 

The second measurement is for the 
bias voltage on the r. f. and selector 
tubes. Measure between terminals 5 
and 9. Normal r. f. bias -4.5 volts. 
Limits -6 to -3. More or less than 
this indicates defective resistance, 110 
ohms, or abnormal r. f. plate current, 
and results in loss in volume. With 
volume control off a wide variation of 
the above voltages is obtained, but this 
fact is of no consequence. 

With respect to the heater voltages, 
using 0-4 a. c. voltmeter, measure de- 
tector, selector and radio frequency 
heater voltage bet een terminals 3 and 
4. Normal is 2.97 volts; more than this 
dangerous to tubes. Maximum allow- 
able on these terminals is 3.1. If volt- 
age higher than this place voltage ad- 
juster on another tap to lower this 
excessive value. 

Aerial Compensator 
To adjust the aerial compensating 

condenser turn volume control full on, 
tune set to station of 1,250 kc. or 
higher, and adjust compensating con- 
denser for maximum volume. 

3 - 

Figure 1. The schematic diagram of the receiver and power supply of the model 589 Sparton is illustrated above 
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!Sparton Radio Receiver Mac el 931 
ANOTHER model produced by the 

Sparks-Withington Co., and 
known as the Sparton model 931, 

Vs shown schematically in the drawing 
.it the bottom of this page. A table of 
average tube operating values is also 

Jihown so that service men may check 
)peration of the set. The tubes used 
'are special ones designed for the Tech- 
nidyne amplifier and where replace- 
ments are made these special tubes 
Should be used instead of the conven - 
ionall ones. 

As indicated in the diagram the re- 

cceiver consists of a tuned selector input 
'system followed by the Technidyne am- 
plifier working into a pair of 182 power 
atubes in push-pull. The antenna con - 
'denser noted is set for the particular 
'antenna condition and left alone. A 
change in the antenna will require a re- 
adjustment of this antenna condenser. 

The volume control is a 50,000 -ohm 
1Ivariable resistor and a 110 -ohm fixed 
resistor in series, this combination being 
'placed between the ground and cathode 
;circuits. When the phonograph pickup 
Ls plugged into the jack the ground line 
s'opens on the phono jack and the ground 
to the right of the jack becomes effec- 

ltive. The bias for that tube is supplied 

through the 20,000 -ohm fixed resistor. 
A 2,500 -ohm speaker field is em- 

ployed, this field being a part of the 
filter circuit. The secondary of the 
speaker coil goes directly to the voice 
coil of the dynamic speaker. Bias for 
the push -pulled power tubes is secured 
through the drop across the 1,250 -ohm 

resistor between ground and center tap 
of the five -volt secondary for the power 
tubes. 

A fixed resistance of 15,000 ohms is 

placed between ground and the high 
side of the power supply at the output 
end of the dynamic speaker field 
winding. 

Sparton Model 931 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Plate 
Normal M. A. 

C Cathode Screen Plate Grid 
Volts Volts Volts M. A. Test Change 

484 1 R.F. 2.9 120 4.5 7.5 13 5.5 

484 2 R.F. 2.9 120 4.5 7.5 13 5.5 

484 3 R.F. 2.9 120 4.5 7.5 13 5.5 

484 4 R.F. 2.9 120 4.5 7.5 13 5.5 

484 5 R.F. 2.9 120 4.5 7.5 13 5.5 

484 Det. 2.9 110 10 1.0 3.5 2.5 

182 P.P. 4.9 270 35 20 25 5.0 

182 P.P. 4.9 270 35 20 25 5.0 

280 Rect. 5 85 

Line voltage 120; set on 120-130 tap. Volume control maximum. 

Fig. 1. Service men will find a guide to the tube characteristics in the table 
shown above as taken with a Jewell set analyzer 
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The Spilidorf E175 Receiver and Pack 
\4ADE 

by fire Splitdoi f Radio Corr- 
Newark, New Jer- 

sey, the type E175 receiver and 
power supply is illustrated below. 
Schematically the receiver and the high 
oltage supply are shown in Figure 14. 
Examination of the schematic circuit 

will indicate that the antenna stage has 
three, taps on the primary for diilerent 
antenna lengths. The second radio fre- 
quency and third radio frequency stages 
have a grid suppressor resistance in 
series between the coil and the grid. No 
grid resistor is used on the first r. f. 
stage. Detection in the case of the re- 
ceiver here described is by means of the 
grid condenser and grid leak. The sec- 
ondary of the first audio transformer 
has a resistor placed across its ex- 
tremities which is used to flatten out the 
response curve of that particular trans- 
former. 

The detector used in this receiver is a 
227, while all of the remaining tubes 
in the r. f. and first a. f. stages are of 
the 226 type. The resistance R-6 in 
Figure 14 is placed across the 226 fila- 
ment line and is by-passed both ways 
from the center with condensers C-8 and 
C-9. Resistor R-8 supplies the required 

bias for the 226 grids. lu the case of 
the 227 detector a resistance R-7 is 
placed across the filament line and the 
center tap of this resistor is made corn- 
mon with the cathode. The cathode is 
also at ground potential as are all of 
the grid returns on the radio frequency 
stages as well as the first and second 
audio. 

Primary Fused 
1 switch is pros ided in the primary 

circuit of the power transformer to- 
gether with a fuse and a fixed resistance 
R-10. The high voltage secondary S-4 
goes to the plates of the 280 rectifier, 
while the filament current for the recti- 
fier is supplied by the secondary S-3. 
The center tap of S-3 becomes the high 
voltage terminal of the system in con- 
junction with the choke coils X-1 and 
X-2 and the voltage divider resistance 
R-11. S-2 furnishes the filament cur- 
rent for the 226 tubes while S-1 fur- 
nishes the current for the 227 detector. 
S-5 furnishes current for the output 
tube. Condensers C-10 and C-11 are ar- 
ranged around the input and output of 
the choke X -l. The voltage divider re- 
sistor is made up into four sections, A 

from the nraxiruuirr voltage to the volt- 
age for the plates of the 226's, B for 
the voltage applied to the detector, and 
C the resistor between the detector volt- 
age and negative. Resistance 1) is the 
bias resistor for the power output stage. 

The speaker is cut in through a con- 
denser C-14 between the plate of the 
output stage and the center tap of the 
filament winding for that particular fila- 
ment circuit. 

It will be observed that the resistance 
R-4 is placed across the extremities of 
the primary in the fourth radio fre- 
quency transformer. The arm of this 
variable resistance is common with one 
side of switch SW -1 and the bottom side 
of by-pass capacity C-7, this variable 
resistor serving to give a resistance and 
capacity coupling between the plate of 
the third 226 and the plate of the 227 
detector. 

The hum control for the first audio 
226 is resistance R-9 across the sec- 
ondary S-2 of the power pack. Its cen- 
ter tap is common with the center tap 
of resistance R-6. 

In the absence of any analysis of 
voltages for this particular model this 
information cannot be given. 
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Fig. 14. All details of the receiver and power supply for the Splitdorf E175 shown on this page is contained in the schematic drawing above 
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The Steinite Model 267L and Supply 
EMPLOYING four 226 tubes, a 227 

detector and a 171-A audio power 
stage the Steiníte model 261 re- 

eiver is made by the Steinite Radio 
'o., Chicago, Illinois, and Atchison, 
1,Cansas. 

Stepped Inductance 
Electrical details of the receiver and 

the power supply are disclosed in the 
schematic diagram, Fig. 1, on this page. 
It will be noted that the input stage is 
uned by means of an antenna induc- 
ance having a number of taps. In the 
I)riginal model there were three induc- 
tance steps corresponding to three equal 
Iivisions of the broadcast band. How - 
;ver, since September, 1928, the num- 
3er of steps in the inductance was in- 
;reased to seven and is controlled by a 

;even -point switch located immediately 
back of the volume control knob on the 
receiver. 

The receiver is a grid resistance stabi- 
lized tuned radio frequency set having 
hree tuned stages and a semi -tuned an- 
tenna coupling stage. Arrangements 
are made for the employment of a 

phonograph pick-up unit, which is 

plugged into position across the pri- 
mary of the first audio transformer. 

Antenna Conditions 
If the set is connected to a very short 

or a very long antenna, the operation 
of the antenna compensating switch will 
not be normal. The maximum volume 
for stations near the center of the broad- 
cast band will be obtained when the an- 

tenna switch is on the left-hand point 
or right-hand point, depending on 
whether the antenna is too long or too 
short, respectively, and there will be a 

loss of sensitivity on one end or other 
on the wave band. It should be under- 
stood that a medium sized antenna 
which is run too close to a wall or roof 
has large capacity and works like an 
extremely long antenna. A good ground 
connection is also essential for the best 
operation of the set, since a high resis- 
tance ground may cause weak signals, 
broad tuning or hand capacity effect. 
If it is suspected that the receiver is 
not properly balanced, it may be re- 
tuned by setting the dial so that a weak 
signal between 250 and 350 meters is 
tuned in and then adjusting the variable 

condenser compensating plate until the 
signal is the loudest. These plates may 
be reached with a screw -driver through 
the openings in the condenser shield. 

Voltage Under Load 
Service men when testing the power 

unit should remember that the correct 
voltages will be obtained only when the 
power unit is operating in conjunction 
with the receiver chassis, which gives it 
the proper load. Thus a ground on one 
of the B plus leads tends to reduce the 
plate voltage while an open circuit tends 
to raise it. When incorrect voltages are 
obtained at the power unit terminals, it 
should not be assumed that the power 
unit is defective since a fault in the 
receiver could also cause the incorrect 
voltage. To determine whether or not 
the power unit is defective, it should be 
connected to a receiver chassis which is 
known to be in good condition and the 
voltage rechecked. Incorrect voltages 
will be obtained if any tube is removed, 
since the load is decreased. Incorrect 
voltages may /Aso be obtained where the 
antenna is disconnected since the first 
r. f. tube may oscillate. 
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Stewart Warner Series 900 eceiver 
THE balanced bridge type of cir- 

cuit is used in the 900 series a. c. 
radio receiver made by Stewart 

Warner and shown schematically on 
this page. This circuit differs from the 
usual circuit of its kind in that it makes 
use of shunt capacity through separate 
choke coils and bypass condensers, thus 
separating all radio frequency from the 
power circuit which makes for greater 
stability, allowing amplification to be 
carried to a further point without oscil- 
lation. The complete circuit diagram is 
shown in Figure 12. 

oltage Analysis 
An analysis of voltages on the series 

900 receiver made with a Weston 547 
test set shows the following: 

First r. f. 227 A % olts 2.2. B volts 145, 
C % ohs minus 10, cathode heater volts 
plus 10, normal plate m. a. 3.7, plate 
m. a. grid test 6.7. 

The second r. f. 227 shows A volts 
2.2, B s olts 145, C ;ohs minus 10, ca- 
thode volts plus 10, normal plate m. a. 
4.7 and plate m. a. grid test 8. 

The third r. f. 227 shows A volts 2.2, 
B % olts 147, C volts minus 10, cathode 
volts plus 10, normal plate m. a. 3.9 
and plate m. a. grid test 7.1. 

The detector 227 reads 2.2 A volts, 
B volts 30, C volts 0, cathode heater 
volts 0, normal plate m. a. 1.8 and plate 
in. a. grid test 2. 

The first a. f. 227 has A volts 2.2, 
B % olts 140, C volts minus 8, cathode 
heater volts plus 8; normal plate m. a. 
4.5, plate m. a. grid test 5.7. 

One of the 245's used in push pull 
reads 2.2 for A volts, B volts 235, C 
volts minus 43, normal plate m. a. 27.5 
and plate m. a. grid test "tO. The other 
245 has A %olts of 2.2, l; %olts 235, C 

volts minus 44, normal. plate m. a. 32 
and plate m. a. grid test 35. 

The 280 rectifier reads A volts 4.6, 
normal plate m. a. 47.5. These readings 
are taken with the volume control full 
on and a line voltage of 109. 

Tube 'S ariation 
It is to be noted that a certain amount 

of variation is to be expected in tube 
readings. Experience coupled with a 
knowledge of the circuit of the set 
should tell whether the variation found 
with any particular receiver is normal 
or not. 

The standard test with a suitable ra- 
dio set tester will indicate more or less 
closely in what circuit the defect may 
be found. It then becomes necessary 
to make a series of continuity tests to 
locate exactly the source of the trouble.. 

Causes of Noise 
Noisy operation is usually due to out- 

side disturbances picked up by the 
aerial system. To determine its source 
disconnect both aerial and ground. If 
the noise continues it is evidently in the 
set. It may be necessary to turn back 
the s olume control of the receiver and 
set the dial for a fairly high wave 
length station to prevent oscillation 
without the ground. 

A loose connection anywhere in the 
entire receiving system will cause a 
noise. It is necessary to check all pos- 
sible points. Jarring or shaking the 
items under suspicion will frequently 
indicate the cause of the noise. 

Detector Noisy 
defective tube particularly when 

used in the detector socket may cause 
noisy reception. An interrupted buz- 

zing that continues with the aerial and 
ground disconnected is almost certain 
to be caused by the detector tube. 

Excessive hum may be caused by a 
defect in the receiver, the tubes or the 
power circuit. Most likely source of 
hum in the set itself is an open or short 
circuited resistor, particularly of the 
center tap kind. Check all resistors and 
fixed condensers particularly those used 
for bypassing r. f. current. 

Poor Tone Quality 
Poor tone quality may often be 

caused by a defectis a tube, this being 
more noticeable when the volume is in- 
creased. Low s oltage, either low fila- 
ment or plate voltage will cause 
scratchy reception. Incorrect C bias 
may also be the cause of poor tone 
quality. Check all grid bias resistors, 
make certain their resistances are cor- 
rect and that they are not short-circuit- 
ing anywhere. Check grid voltage. 

Mechanical Vibration 
Occasionally mechanical vibration of 

the power transformer cover will result 
in a decided hum. This can be checked 
easily by pulling out the speaker plug 
while the set is in operation. If the 
hum continues it is almost certainly 
vibration of the transformer cover. To 
eliminate it remose the cover, pry off 
its lid and pull outward on all four 
sides to give the cover a noticeable 
barrel shape. Force the lid on again 
and replace the cover. 

Another frequent cause of hum will 
be a rectifier tube in which the emis- 
sion on one side will be considerably 
less than the other. This apparently 
unbalances the transformer to such an 
extent that hum is secured. 
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Fig. 12. The electrical circuit of the Stewart Warner series 900 receiver described here is shown in the above schematic 



'Radio Service Schematics 
75 

StewartoWarner Series 950 Receivers 
FIGHT tubes ín all are employed 

in the Stewart -Warner series 950 
receiver illustrated schematically 

on this page in Figure 2, while the 
table of tube voltages is given in Fig- 
ure 1. 

The circuit used in the 950 series is 

the screen grid type but is somewhat 
unusual in that it involves a combina- 
tion of inductive and capacitative cou- 

I piing in the radio frequency stages. 
!The former coupling is most effective 
' at the lower frequencies while the latter 
serves best for transfer of energy at 

the higher frequencies. The coupling 
capacities are the small adjustable con- 

densers on the right side of the main 
tuning condensers. Under no condi- 

r tions should they be touched since these 
capacities are originally set at the fac- 
tory for a value of 16 mmf and any 

alteration of this capacity will affect 
the performance of the receiver. 

Power detection is used in the de- 

tector stage, a plate voltage of 180 
volts being applied, a 40,000 ohm re- 

sistor cathode and ground supplying 
the required 18.5 volts bias for the 227 
detector. 

Coupling from the plate circuit of 
the detector to the grid of the first audio 
is resistance -capacity through a .1 mfd 
coupling condenser while a 1 megohm 
is used from grid to ground of the 
first audio tube. The bias for this grid 
ís supplied through the drop across a 

2400 ohm resistor between cathode and 
ground of the first audio tube. By- 
passes for the various bias resistors are 
included in a block containing six by- 
pass capacities each with a colored pig- 
tail. The bias resistor for the 245 tubes 

Tube Position 
Type in Set 

Stewart -Warner Model 950 
Normal 

A B C Cathode Screen Plate 
Volts Volts Volts Volts Volts M. A. 

224 1 R.F. 2.3 
224 2 R.F. 2.3 
224 3 R.F. 2.3 
227 Det. 2.3 
227 1 A.F. 2.3 
245 2 A.F. 2.35 
245 2 A.F. 2.35 
280 Rect. 4.6 

Line 

166 1.5 -1.3 
168 2 -2 
167 2 -2 
180 18.5 -20 
182 2.5 -13.5 
260 46 
260 ' 46 

voltage 115. Volume Control Maximum. 

78 
75 
75 

3.9 
5.9 
6.2 
6. 
5.8 
24 
27 

Plate 
M. A. 
Grid 
Test Change 

7.2 3.3 
9.6 3.7 
9.8 3.6 

.65 .05 
6.8 1.0 
28 4 
31 4 

Figure 1. Tube voltages as taken with a Jewell set analyzer are shown here for 
the Stewart -Warner series 950 receivers 

in pushpull is of 850 ohms between 
ground and centertap of the 20 ohm 
resistor across the 245 filament circuit. 

While operating under normal con- 

ditions the 950 will not oscillate. A 

set of this type however may oscillate 
due to either a defect in the set itself 
or improper environment for the re- 

ceiver. Oscillation due to defect in the 
set itself may be due to an open screen 
grid bypass condenser, an open r. f. 

bypass condenser, an open r. f. grid 
bias condenser, excessive screen grid 
voltage, or poor contact at the clips be- 

tween sections of the variable con- 
densers. Oscillation due improper en- 

vironment may come under the head of 
feedback caused by a poor ground, or 
feedback in the external wiring of the 
receiver, the latter being caused by hav- 

ing the aerial close to the terminal strip 
in back of the set, or crossing either the 
speaker cord or the 110 volt cord. An 
imperfect ground is almost certain to 
cause oscillation. In this case the usual 
tests for grounds are insufficient. A 

very simple, yet infallible test that will 
definitely establish whether or not the 
ground is poor, or feedback is present, 
is to connect a fixed condenser of from 
.006 to .1 mfd capacity inside the set 
from the frame to one of the 110 volt 
wires at the soldering lug on the re- 

sistor terminal strip to which the 110 
volt cord is connected. If, after reas- 
sembling the set carefully all traces of 
oscillation are gone, the original cause 
was unquestionably either feedback or 
poor ground. 
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StrombergoCarlson Models 12 and 14 
0 N this page is presented the 

schematic diagram of the Strom - 
berg -Carlson models 12 and 14, 

together with a table of tube operating 
values as indicated in the service manual 
for these receivers. 

The radio amplifier employs a total 
of five tuned circuits as well as a broad 
ban I interstage coupling transformer. 
Four of these tuned circuits are used in 
two "bi-resonators," while the fifth is 
used to couple the radio amplifier to 
the detector. A highly effective auto- 
matic volume control circuit is em- 
ployed, using a 227 tube. The detector 
also uses a 227 tube and is coupled to 
the first audio 227 by means of a low 
ratio transformer. The first audio tube 
is coupled to the push-pull 245's by a 
special large transformer. One of the 
280 rectifiers supplies direct current for 
the tubes and the second 280 supplies 
rectified current for the speaker field. 

There is a single station selector knob 
operating an illuminated dial. The vol- 
ume control and phonograph switch 
operate from. one knob, which is located 
at the left of the control panel. The 
on -off switch and the range control 
(local -distance) are operated by the 
knob at the right of the panel. The 
silent key is located directly beneath 
the selector ' ,ob and is illuminated by 
the same dial lamp. The chassis of the 
models 12 and 14 receivers are iden- 
tical. . 

The antenna coupling system is de- 
-signed so that absolute single selector 
operation is obtained without trimming 
or vernier controls on the first tuning 
circuit. An arrangement of a card with 

pin tip and two pin jacks is provided 
to adapt the receiver to the type of an- 
tenna used. 

The automatic volume control oper- 
ates by varying the control grid biases 
of the first two radio amplifier tubes in 
proportion to the strength of the re- 
ceived signal. When an extremely 

Stroinberg-Carlson 

strong signal, which cannot he handled 
by the automatic: control, is received, 
the range control should be pulled ut 
to the local position to decrease the 
signal input from the antenna to th 
radio amplifier. Normally the range 
control should be left in the distance, 
or pushed in position. 

Models 12 and 14. 

Tube Position A B C Cathode 
Type in Set Volts Volts Volts Volts 
224 1 R.F. 2.4 130 .2-3.0 

224 2 R.F. 2.4 130 .2-3.0 

224 3 R.F. 2.4 130 .2-3.0 

227 Det. 2.4 195 

227 Vol. Con. 2.4 40 

227 1 A.F. 2.4 115 8 

245 P.P. 2.4 250 50 

245 P.P. 2.4 250 50 

280 Rect. 4.8 350 

280 Rect. 4.8 350 

Line voltage 120, set on "hi." 

Screen Where Plate Voltages 
Volts Measured 

85 Between r.f. I lates and 
chassis. 

85 Between r.f. plates and 
chassis. 

85 Between r.f. plates and 
chassis. 

25. Between cathode and 
plate. 

8. Between cathode and 
chassis. 

Between cathode and 
plate. 

Between plate and mid - 
tap of 10 ohm re- 
sistor. 

Between plate and mid - 
tap of 10 ohm re- 
sistor. 

Between plate and mid - 
tap of H. V. sec- 
ondary. 

Between plate and mid - 
tap of H. V. sec- 
ondary. 

Volume control maximum. 

Fig. 1. The tube operating values shown in this table are those abstracted from the service manual for the Stromberg-Carlson 12 and 14 
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Fig. 2. All details of the receiver and its power supply of the models 12 and 14 Stromberg-Carlson are shown in this illustration 
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Stromberg0Carlson 6350636 Receiver 
RECEIVER models 635 and 636 

made by the Stromberg-Carlson 
Telephone Mfg. Co., Rochester, 

N. Y., and shown schematically on this 
page are self contained. All tubes of 
the receiver with the exception of the 
output tube and the rectifier are the 227 
heater type. The output tube is the 
171-A, while the rectifier is the 280 full 
wave. 

Tuning System 
The tuning system consists of one 

tuned antenna stage and three stages of 
tuned and neutralized radio frequency 
amplification. The antenna stage is a 

tuned coupling stage, the r. f. trans- 
formers are completely shielded, while 
one control operates all tuning capaci- 
tors simultaneously. The tuning ca- 
pacities are aligned electrically by 
means of padding capacitors connected 
across them. The r. f. stages are stabil- 
ized by means of balancing capacitors 
and neutralizing inductances which are 
a part of the secondary coils of the r. f. 
transformers. 

Plate rectification or grid bias 
method of detection is employed. Two 
stages of high quality transformer 
coupled audio amplification are used. 
The secondary of each audio trans- 
former is shunted with a 1 megohm re- 
sistor to obtain the desired audio fre- 
quency characteristic. The output of 
the audio system is coupled to the loud 
speaker by means of the 60 henry choke 
and a 2 mfd. capacitor. A correctly 
designed high frequency cut-off type of 

audio filter ís included in the audio out- 

put system. Insulated tip jacks are 
provided in the rear of the chassis for 
loud speaker connection. A phono- 
graph pick-up jack is provided in the 
front panel. 

Volume Control 
The volume control consists of two 

separate units operated simultaneously 
by the same knob. The primary of the 
antenna transformer has a 10,000 -ohm 

potentiometer shunted across it with a 

variable contact knob. This controls 
the amount of signal admitted into the 
radio frequency amplifier. The second 
unit is a 10,000 -ohm variable resistor 
shunted across the primary of the third 
r. f. transformer and controlling the 
amount of signal admitted into the 
detector. 

The heaters of the three r. f. and first 
audio tubes are connected in parallel 
but with separate twisted pair connec- 
tions to each tube from the power trans- 
former secondary which supplies ap- 
proximately 2.3 volts, and has a 

grounded center tap for hum balance. 
A separate secondary supplies approxi- 
mately 2.3 volts to the detector tube 
heater. A 10 -ohm potentiometer with 
its variable contact grounded for hum 
balance is shunted across the current 
supply of this tube. The filaments of 
the audio output tube and the dial light 
are connected in parallel and are sup- 
plied with approximately 4.5 volts. A 
20 -ohm potentiometer with its variable 

contact grounded for hum balance is 

shunted to this current supply. 
The plates of the radio frequency 

and first audio tubes are supplied with 

approximately 110 volts d. c., the de- 

tector plate with 36 volts and the audio 
output tube with 180 volts. The r. f. 

and first audio plate supply is by- 

passed to ground by a 3 mfd. capacitor. 
The plate supply of the radio frequency 
tubes is by-passed to the cathode of 

each radio frequency by a .5 mfd. ca- 

pacitor. The detector plate supply is 

by-passed to ground by a 3 mfd. ca- 

pacitor. Any radio frequency current 
present in the detector plate circuit is 

by-passed to cathode by a .002 mfd. 
capacitor. 

Grids of the r. f. detector and first 

audio tubes are all returned to ground. 
Grids of the r. f. and first audio tubes 
are biased negatively approximately 5 

volts with respect to the cathode by 

means of a 1,500 -ohm resistor between 
each cathode and ground. The detector 
tube grid is biased negatively approxi- 
mately 3.5 volts with respect to the 
cathode by means of a 10,000 -ohm re- 

sistor connected between the cathode 
and ground. These biasing resistors 
are by-passed by .5 mfd. capacitors in 

the r. f. stages and by a 1 mfd. ca- 
pacitor in the detector stage. Power 
equipment supplies approximately 40.5 
volts bias to the grid of the 171A. 

The primary circuit of the power 
transformer has a high -low switch which 
compensates for a high or low line. 
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StrombergoCarlson Receiver, No. 846 
Sl'RO \ l 1311á1íG -CA RLSON'S 846 is 

an att console model with built-in 
dynamic. The chassis, according 

to the engineering data book issued by 
that company, has a radio amplifying 
system similar to that in the 642 art 
console with the addition of an auto- 
matic volume control circuit. Three 
244 Radiotrons are used in the r.f. por- 
tion and a 227 employed in the auto- 
matic volume control. A linear power 
detector is incorporated in these receiv- 
ers and it also makes use of a 227 type 
tube. The audio amplifier consists of 
a low gain first stage, the output of 
which is used to operate the push-pull 
output stage where a pair of 245's are 
employed. One rectifier of the 280 type 
is used for plate supply for the receiver 
itself, and another rectifier of the same 
kind is utilized in the power supply unit 
for the dynamic speaker. 

Automatic Volume Control 
The amplification of the radio ampli- 

fier is automatically regulated to the 
strength of ' the carrier wave being re- 
ceived when the signal is above a cer- 
tain level. The control circuit increases 
the control grid bias of the first two r.f. 
tubes when the strength of the carrier 
is increased, which action tends to estab- 
lish a uniform signal level at the de- 
tector input. Such an action compen- 
sates for fading as long as the signal 

does not chop below the level at which 
the automatic volume control starts to 
function. 

Visual Tuning Meter 
This automatic volume control neces- 

sitates a visual resonance indicator, 
which is provided in the form of a mil- 
liammeter through which flows the plate 
current of the second r.f. amplifier tube, 
the meter being placed in the cathode - 
ground circuit. 

One 227 ube is used as a linear power 

detector with .automatic bias. This type 
of detector opet ates at high r.f. voltages 
provided by the r.f. amplifier and pe- 
vents distortion common to the ordinary 
square law detector particularly when 
signals are received from broadcast sta- 
tions using high percentage modulation, 
such as the 100 per cent modulated sta- 
tions. The grid bias is automatically 
adjusted to the proper value for the 
strength of the signal received to obtain 
the linearity mentioned. 

Stromberg-Carlson Model 846 

Tube 
Type 

Position A 
in Set Volts 

B 
Volts 

C Cathode Screen Screen 
Volts Volts Volts Current 

Normal 
Plate 
M. A. 

Plate 
M.A. 
Grid 
Test 

224 1 R.F. 2.4 150 .2 +3 58 .8 2.4 3.6 224 2 R.F. 2.4 150 .3 +3 58 .8 2.5 3.7 224 3 R.F. 2.4 155 .7 +3 60 .6 1.7 4.0 227 Det. 2.1 220 22 +22 .1 .2 227 1 A.F. 2.1 110 6 +7 4.4 6.3 227 Vol.Con. 2.5 .25 2 -50 
245 P.P. 2.5 270 50 35 90 215 P.P. 2.5 270 50 35 40 280 Rect.Set 5 50 280 Rect.Spkr. 5 17 Line voltage 120, set on high tap. Volume control maximum. 

Figure 2. I table of typical tube voltages and currents is shown in this chart, 'readings having been taken with a Weston set tester 
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Figure I. The complete schematic diagram of the Stromberg-Carlson 846 receiver is shown in this drawing 
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Temple Receiver Nos. 8060, 8080, 8090 
r 
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Fig. 1. The schematic of the Temple receiver models 8-60, 8-80 and 8-90 is shown in the above illustration 

S will be seen from an examina - 
t tion of the schematic diagram ac- 

gI companying this article the radio 
frequency circuit in the Temple receiver 
is a conventional r. f. circuit using grid 

the bulletin issued by the Temple Cor- 
poration no C voltage on the 227 tubes 
indicates either defective resistors in the 
cathode return or shorted resistor by- 
pass condenser. No C voltage on the 

Temple Model 8-60, 8-80, 8-90 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Normal 
C Cathode Screen Plate 

Volts Volts Volts M. A. 

Plate 
M. A. 
Grid 
Test Change 

227 1-R.F. 2.05 100 5 +5 3.8 5.5 1.7 

227 2 R.F. 2.05 100 5 +5 4.0 6.0 2.0 

227 3 R.F. 2.05 100 5 +5 4.2 6.0 1.8 

227 Det. 2.05 35 2.4 2.5 .1 

227 1 A.F. 2.1 115 7 +7 4.2 5.7 1.5 

245 Pwr. 2.4 190 38 27.5 30. 2.5 

245 Pwr. 2.4 190 38 27.5 30. 2.5 

280 Rect. 40 

Line voltage, 109. Volume control at maximum. 

Fig. 2. A typical analysis of the tubes in this receiver as made with a Weston 
set fester Is shown in the above table 

suppressors. All of the radio frequency 
' and the detector stages employ 227 
heater tubes while the power stages are 
handled with the 245 in push pull. '1 he 
rectifier is a 280. 

Dynamic Field Choke 
It will be noted that the field coil of 

the dynamic speaker is in series with the 
high voltage secondary acting as a sec- 
ond choke coil in the filter system. The 

° first choke is contained in the power 
pack carrying on top of it fuse connec- 
tions for the 110 volt primary. This 110 
volt primary is tapped for a 110 and 
125 line voltage, this change being ni 
by reversing the position of the two 

Fig. 3. The schema- 
tic diagram of the 
pow< r supply r<sed 
in connection with 
the models illus- 
trated on this page 

is givers here 

/O 

ampere protective fuse. 

Service Hints 
According to service hints given in 

245 indicates a defective resistor in the 
filament to ground circuit of the 245 or 
a shorted bypass condenser across the 
900 ohm portion of the large resistor. 
Any great deviation in plate voltages 
from those found in the chart denotes 
either a poor rectifier tube or a defec- 
tive power pack. Great deviation in mil- 
liammeter readings indicates unsatisfac- 
tory tubes. 

Watch Antenna Plug 
Be sure that the antenna and ground 

leads are connected properly. Burned 
out antenna chokes could be caused 
either by a shorted antenna plug or a 

tube placed in the first r. f. socket which 
has a direct plate to grid short. If by 
any chance one side of the a. c. line of 
the power pack was grounded and you 
reversed the antenna ground leads to the 
set this would result in a burned out an- 
tenna choke. 
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I tg. I. In this illustration r11uy be been 

SCIW\IATIC dia rants of the power uppl and the eceier it.zrlf on 
the model 37 made I% the U. S. 

Radio and I'eie% ision Compan% are 
shown on this page. A table of t pica) 
tube oltages is shohn in Figure 2. 

The simplest test for determining 

U. 

ion '\ lode! J)) 

t II 
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`I 

II'II 

the srllratutit diagram u/ the I . ,1. Millis and fries: seuu Model 3, cllussis 

amplifier may be tested b the follow 
ing method: 

f0ííí'íí the incoming roll of the an- 
tenna wires of the roldei lead of the 
third ariable condenser (reading bum 
light to left faring front of iereiver) bleb tines the detector stags. If this 

. {{utliet K Television Model 37 

tube 
`f.tr 

Position 
in ,rl 

A 
Volt. 

It 
Volt. 

Normal 
C Cathode SIrrrn Plate 

Noll. Volts \'olls !1I. 1. 

Plate 
AI. A. 
Grid 
7'r. 1 Change 

'.2 it 1 I. F. 1.49 115 -9 5.5 9.0 3.5 
22t 2 K.F. 1.19 115 9 5.5 9.0 3.5 
226 3 It.F. 1.19 115 - - 9 5.5 9.0 3.5 
227 D. t . 2.2 26 1.5 1.8 .3 
226 I A.F. 1..1 () 105 -9 5.0 8.5 3.5 
171A 2 A. F. 1. (1 182 37 20. 23. 3. 
171A 2 A.N. 1.9 182 -37 20. 23. 3. 
280 Rect. 1.9 25 

Line oltage 115. Speaker tipjacks shorted. 

kilt. 2. I typical t tillage analysis on the tubes employed in tisis receiver may be /mend in the abuse table 

whether the audio amplifier is operat- 
ing properly is to place the linger 
firmly on the grid lug of the detector 
socket. If this produces a loud steady 
noise in the speaker the a. f. amplifier 
is O. K. Another method is to tap the 
227 tube lightly, which will produce a 
ringing sound in the speaker if the 
audio end is O. K. In the event trouble 
is located in the audio a careful reading 
of the voltage from plate to filament by 
means of a set tester or a thousand-ohm- 
per-%olt %oltmeter will indicate an 
open, short or ground in the primaries 
of the audio transformers or the }speaker 
+'lading. l he voltage trading etscen 
filament and grid is an indication of the 
C bias. }Failure to get a reading means 
an open secondary in the audio trans- 
former. When the audio amplifier is 
O. K. from t sts , s described the r. f. 

stage is functioning 
local signals (or the 
is being used) will be 
be broad!) tuned b 

rig. :i. The pony 
supply used in con- 
nection lrit/t the 

eel 37 r, cei a er 
described on this 
page is ahoun in the 
schematic illustra- 

tion at the right 

properly, strong 
oscillator if one 
heard, which can 
rotat ing variable 

. M 

1 /11141111'.31s. If the signal 1 heard ott 
the ratite dial with the -ante stienEtll 
the coil in this roruit has all open 
untlar ,Miele shtllld be to jiho i d tt 
the t a -e of no signal the roil set null i 

lists slunk d turns or tunine condenser 
shorted. 

\\ jilt roil iein, cd test aliablr i1n 
denser with batter% and oltmeter and 
examine for plate touching at any point 
(1(11.1ng rotation llrr the rehire dial 
scale. If condenser is O. K. install new 
roil. Touch antenna to plate of third 
r. f. and if signal is still heard it is an 
indication that the primary is O. K. If 
the signal disappeals, primary is defec- tie and roil should be replaced. Pro- 
ceed as above indicated to curd second 
and first stage of r. f. 

For neutralization procure 3 22 tuli 
of average character and rut oft one f 
the filament prongs close to the base. 
Tune in a loud local signal not higher 
than 400 nlrtets and insert the specially 
prepared 226 tube in the hi=t socket 
(reading from right to left facing front 
of receiver) and with a fiber screw drier adjust the first neutralizin" con - 
(tenser to minimum volume. The three 
neutratiirr are mounted on the under 
side of the chassis and are adjusted 
thtou!h openings near coil shields. Do 
like. i -e . ith second and third 
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Victor Receivers No. R32, R 
DN this page will be found the 

schematic diagrams of the Vic- 
tor models R32, RE45 and R52 

nether with typical voltage analysis of 
'le tubes used as taken with a standard 
et analyzer. The radio frequency and 
etector portion of the receiver is indi- 
ated in Figure 2 while the power sup- 
ly and audio amplifier is shown in 
'igure 3. 

There are five radio frequency stages, 
ach using a 226 tube, four of these 
cages being bridge tuned and provided 
frith balancing or neutralizing con- 
'ensers. The antenna input stage is un- 
uned, using an r. f. choke from grid to 
round. The volume control is placed 
,cross the r. f. choke; the second sec- 
1ion of the dual volume control being 
ilaced across a tertiary winding cou- 
pled to the plate circuit of the second 
126 where it acts as an absorption cir- 
uit. 

Bias for the radio frequency grids is 
hrough a common resistor, 500 ohms, 

OTIZENS RADIO SERVICE BUREAU 
Sae so ~so** Sr 

Cuifiao.ILL 

Fig. 3. The power 
supply and the audio 
amplifier for the 
Victor models de- 
scribed on this page 
are shown schemati- 
cally in the drawing 

to the right 

between ground and the center tap of 
the filament resistor across the supply 
for the 226 filaments. The detector uses 
grid leak and condenser of the values 
indicated in the schematic. The plate 
circuit has the usual r. f. choke and 
bypass condenser. 

Victor Model R32-RE45 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

226 1 R.F. 1.3 105 9 3.9 7.3 3.4 
226 2 R.F. 1.3 105 9 3.9 7.3 3.4 
226 3 R.F. 1.3 105 9 3.9 7.3 3.4 
226 4 R.F. 1.3 105 9 3.9 7.3 3.4 
226 5 R.F. 1.3 105 9 3.9 7.3 3.4 
227 Det. 2.1 40 . 3 3.4 .4 
226 1 A.F. 1.3 100 6 _ 4.5 7.4 2.9 
245 P.P. 2.1 230 40 37 41 4 
245 P.P. 2.1 230 40 37 41 4 
280 Rect. 4.4 _ 57 

Line voltage 110. Volume Control Maximum. 

Fig. I. Average tube voltages as indicated by a standard teat set are shown 
in this table 
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A switch allows change -over from 
radio to record, a 500 ohm volume con- 
trol being provided across the terminals 
to which is connected the phonograph 
pickup. The primary of the first a. f. 
transformer has a special winding for 
the pickup output so that proper im- 
pedance is secured for that unit. 

Connection between the r. f. and 
a. f. sections is br means of terminal 
blocks into which fit the necessary 
multi -terminal plugs. The receiver is 
made in three units consisting of the 
r. f. end, the audio amplifier and the 
speaker. 

In the audio amplifier are found the 
first a. f. tube and the two 245 tubes 
in pushpull. The secondary of the first 
a. f. transformer has a .5 megohm re- 
sistance across it, while the secondary 
of the pushpull input is also provided 
with .5 megohm resistors across each 
side of the winding. Across the two ex- 
tremities of the pushpull input will be 
found a combination of a 1 megohm 
variable resistance in series with a .002 
mfd condenser, this serving as a vari- 
able tone control. 

ti: - 

'lg. 2. 1 he radii, frequency arel detector portion of the Victor 'models 1132, IlEI i and 1152 is illustrated in this schematic diagram 
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Victor Mac R35, 1839, RT57 
Kí\l)\\'JN as tite 'snticru-syncltroit- 

uus" Model and using four 
stages of tuned r.f. with screen 

grid tubes, the Victor models R35, 1139 
and R1?57 are illustrated schematically 
on this page in Fig. 2 with a table of 
tube operating %slues shown in the table 
in Fig. 1. 

An interesting point in the Victor 
service manual corers installation of 
the receive' in a room so the receive' 
faces the length of the room rather than 
its breadth; also a space of at least four 
inches be allowed between the back of 
the cabinet and the wall. Best acoustic 
results will he obtained if these sugges- 
tions ate followed. 

Under general tests it is indicated 
that excessive hum may be caused by: 
faulty 224 in detector socket (at least 
one 224 out of the four will be found 
that will gise minimum hum in the de- 
tector socket) ; faulty 280 or 227; un- 
balance in plate currents of the two 
245's. (Try new 245 in one socket, 
then in another) ; wire or terminal 
grounded to chassis, or open circuit in 
any of the s arious ground connections 
to chassis; open or shorted center tap 
resistor in amplifier unit; short or par- 
tial short in one of the resistors mounted 
on the under side of the resistor board; 
shorted or open condenser in condenser 
hank or faulty connection to condenser 
bank; defective 280 socket, one plate 
rot making contact; faulty connection 
to tapped section of filter reactor. 

Microphonic howl may be caused by: 
defective tube in detector or first audio 
tube sockets; speaker not properly felt 

insulated front battle on front of the 
cabinet. Utilise the amplifier -speaker 
unit to gain access to the felt and re- 
adjust the felt properly, making sure 
the rim of the speaker is light against 
the felt) ; louse metal parts such as 
screws, shields, etc., or an improperly 
centered cote may set up a how I or 

coils or tubes, tun much unshielded I. 

',usury of the green lead between Ihr 
control grid of the 291 and coil; open 
circuit in any of the .1 nlfd Iypat.' 
condensers, or poor ground ( loose 
rivet) in any of these condensers; nu 
grounded shield on shielded lead of the 
radio chassis. 

Victor Models R35, R39 and RE57 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Normal 
Plate 
M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 l R. F. 2.15 172 2.5 80 2.5 5.0 2.5 
224 2 R. F. 2.15 172 2.5 81) 2.5 5.0 2.5 
224 3 R. F. 2.15 172 2.5 80 2.5 5.0 2.5 
224 Det. 2.15 75 8 2.5 
227 1 A. F. 2.15 55 0 1.5 1.8 .3 
245 P. P. 2.25 185 36 19.0 22.0 3.0 
245 P. P. 2.25 185 36 19.0 22.0 3.0 
280 Rect. 4.8 36 

Line voltage 112, on 120 tap. Volume control maximum. 

Fig. 1. The tube operating values shown in this chart for the Victor 835, 839 and R57 are those taken with a Jewell analyzer, the manual indicating socket analysis together with possible causes of trouble 

mechanical rattle, depending upon the 
nature of the fault; on the home tecord- 
ing model an open circuit in either of 
the resistors on the microphone reactor 
may cause a howl. 

Oscillation in the set characterized by 
a generally unstable condition while 
tuning, may be caused by: Ungrounded 
or poorly grounded chassis; removal of 
shielding from any of the condensers, 

Under excessive noise the following 
causes are listed: intermittent short or 
high resistance in any of the soldered 
joints, or in the power switch connec- 
tions; loose or defective pilot lamp, or 
pilot lamp socket; shorted plates in one 
or more of the tuning condensers; 
faulty power or audio transformer; in- 
termittent short on filter or by-pass 
condensers. 

i!! 

i 

111 

Fig. 2. The schematic diagram of ate Victor models described nthis page is shown in this illustration together with its power pp y 
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'todel whose response curves appeared 
n page 65 of the November issue of 

ibis magazine. 
Examining the circuit in Figure 2, 

'ntenna and ground are connected to 
ach side of a 50,000 -ohm potentiome- 
sr, the moving contact of the poten- 
iometer connected to one side of the 
lrímary of the first r.f. transformer, 
he other side connected to ground. 
'he action of the potentiometer is one- 
ialf the action of the volume control 
:the other half being in the 50,000 -ohm 
rotentiometer across the 12,000 -ohm re- 

istor, the movable arm connected to 
r'erminal 3 shown in the block in the 
schematic) . 

The secondary of the r.f. transformer 
,s connected to grid circuit of the first 
?24 which is tuned by the first unit of 

Ihe gang condenser. The plate circuit 
)f this tube contains a high impedance 
I;oil inside the grid coil of the second 
.r.f. transformer. This plate coil is of 
ihe proper impedance to match the 224 
and is at right angles to the grid coil 
tin which it is located. This is done so 
:hat the inductive coupling between 

,tthese circuits is at a minimum. A single 
:urn at one end of the grid coil is con- 
lected to the 224 and provides capaci- 
iative coupling between the circuits. 
The reason for using capacitative 
coupling instead of inductive is that the 
primaries of the r.f. transformer res - 
mate at about 350 kc. with receiver 
. apacitance and tend to increase the 
sensitivity at the low end of the range. 
Capacitative coupling has less reactance 
to high frequencies than to low fre- 
quencies, thereby increasing the effec- 
tive coupling at the high frequency end. 
A combination of the two gives about 
equal gain throughout the tuning range. 

Westinghouse Modell WR4 
9 N this page are given the tube The following two r.f. circuits func- 

operating values and the schema- I' tion in the same manner as the one al - 
tic diagram of the Westinghouse ready described. The screen grid volt- 

VR-4 receiver, a seven -tube tuned r.f. age of these three 224's is varied by 
means of the second section of the vol- 
ume control. This action occurring 
simultaneously with the variation of in- 
put voltage to the first tube gives a 

positive control of volume without dis- 
tortion. 

The detector circuit functions as a 

biased -grid power detector, operating 
at a high plate voltage so that an out - 

the 245 tubes. Hence impedance coup- 
ling is used; one-half of a tapped re- 
actor being in the plate circuit of the 
detector. This reactor is of quite high 
impedance and functions as an auto - 
transformer. Two coupling condensers 
are used to pass the a.c. component of 
the detector output to the grids of the 
245 tubes. Two high resistance units 
are used so that the proper grid bias 
may be impressed on these tubes. 

The output of the 245 tubes is 

coupled to the cone coil of the dynamic 

Westinghouse Model WR4 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Plate 
Normal M. A. 

Plate Grid 
M. A. Test Change 

221 1 R.F. 2.3 160 2.5 85 3.0 
224 2 R.F. 2.3 155 2.5 85 3.5 
224 3 R.F. 2.3 155 2.5 75 3.5 
224 Det. 2.3 225 7.5 55 .5 

245 P.P. 2.3 200 1.0* ____ 25.0 
245 P.P. 2.3 200 1.0* ____ 25.0 
280 Rect. 4.6 

Line voltage 120. Volume control maximum. 

"Not true reading due to resistor in circuit. 

Fig. 1. The tube voltage values .Yhovit in this table are taken from the tables 
shown in the service manual covering the Westinghouse WR-4 receiver 

put sufficient to swing the two 245 tubes 
to maximum output is obtained. The 
detector tube is operated at 250 volts 
plate potential and 10 volts negative 
bias. It will be noted that the bias 
reading of I volt for the grids of the 
245's as shown in the tube operating 
table is the result of making this read- 
ing through a high resistance. 

As the 224 detector must work into 
a high impedance, transformer coupling 
would not be suitable for coupling into 

through a center -tapped primary, step- 
down transformer. 

A full wave rectifying circuit using 
a 280 provides the d.c. voltages neces- 
sary for the plate and grid supply of 
all tubes and also for the dynamic field 
supply. The filter circuit is of the type 
employed in the superheterodyne 
models, except that a .1 mfd condenser 
is used to bypass any high frequency 
ripple that may be present in the recti- 
fied output. 
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Westinghouse Superheterodyne Nom WR5 
LECTRICAL details of the West- 
inghouse superheterodyne, WR-5, 
response curves on , which were 

given on page 69 _of the September, 
1930, issue of this magazine, may be 
found in the schematic diagram, Figure 
2, at the bottom of this page. 

As will be seen the antenna is 
coupled to a tuned link circuit by 
means of a high inductance concen- 
trated coil connected from antenna to 
ground. The inductance is of sufficient 
value that variations in the antenna 
system have little effect on tuning of 
this circuit. 

The. tuned circuit consists of a coil 
and condenser which tunes exactly with 
the tuned r.f. and first detector. There 
is no amplification gain in this circuit, 
it being merely a selection circuit, whose 
purpose is to eliminate any cross - 
modulation from stations to which the 
set is not tuned, or heterodyne whistles 
as far as possible, and to improve the 
selectivity of the receiver. 

A tuned radio frequency stage fol- 
lows which uses a 224, this stage giving 
about the same amplification as ob- 
tained from two r.f. stages of an average 
good receiver. The output of this stage 
is coupled capacitatively to the grid cir- 
cuit of the first detector, or mixing 
tube by means ' of a small condenser. 
The plate circuit of the r.f. stage has a 
high inductance coil which provides a 
high impedance into which it is neces- 
sary to have the tube work in order to 
get good amplification. 

Output of the oscillator is inductively 
coupled to the grid circuit of the first 
detector. The oscillator is grid tuned, 
uses a 227, and has a closely coupled 
plate coil which gives sufficient feed- 
back to provide stable operation. The 
grid circuit is so designed that by means 

of a correct combination of capacity 
and inductance a constant frequency 
difference between the oscillator -and the 
tuned r.f. stages throughout the range is 
maintained. 

First detector is tuned by one of the 
sections of the gang condenser to the 
signal frequency. In the grid circuit is 
the incoming signal frequency and the 
oscillator signal, the latter being 175 
kilocycles different from the former. 
First detector is biased to operate as a 
plate rectification detector, and its pur- 
pose is to extract the beat frequency 
produced by combining the signal and 
oscillator frequencies. The beat fre- 
quency, 175 kc, appears in the plate 
circuit of the first detector, which is ac- 
curately tuned to 175 kc. 

The next two circuits are the first and 
second intermediate stages which give 
a high degree of amplification, the 
grids and plates of both stages as well 

'as the plate circuit of the first detector 
and the grid circuit of the second de- 
tector are tuned to 175 kc. 

Two resistances are arranged for 
connecting to the first i.f. transformer, 
the connection or _disconnection of 
which constitutes the action of the local - 
distant switch. At the local position a 
40,000 ohm resistor is connected across 
the primary of this transformer and a 
500 ohm resistor in series with the sec- 
ondary and one side of the tuning con- 
denser. The effect of these resistors is 
to decrease the sensitivity, broaden the 
selectivity and thus improve the fidelity 
of the set. At the distant position the 
resistance is out of both circuits and the 
original sensitivity and selectivity is ob- 
tained. After the high amplification of 
the intermediate stages the signal ap- 
pears in the grid circuit of the second 
detector. 

Westinghouse Model WR-5 

Tube Position 
Type in Set 

A B C Cathode Screen 
Volts Volts Volts Volts Volts 

Normal 
Plate 
M. A. 

Screen 
Grid 

Current Change 224 1 R.F. 2.2 240 2.2 34 80 3.2 .5 227 Osc. 2.2 60 22 6.5 
224 1 Det. 2.2 230 9.5 25 72 .25 .1 294 1 I.F. 2.2 240 2.2 34 78 4.0 .5 224 2 I.F. 2.2 240 4.2 31.5 78 1.6 .5 227 2 Det. 2.2 212 22 12 .25 
245 P.P. 2.2 200 19* 25.0 
245 P.P. 2.2 200 19' 25.0 
280 Rect. 5.0 

Line voltage. Volume control maximum. 

*Not true reading due to resistor in circuit. 

Fig. I. Voltages and current values of the tubes in the WR-5 are those shown in this table as taken with a Weston set tester 
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Fig. 1. This drawing is the schematic diagram of the models 52, 53, 522 and 523 receivers 
The power pack is shown in Fig. 3 
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N this page may be seen the 
schematic diagram of the Zenith 
models 52, 53, 522 and 523 to - 

,ether with the power supply drawing 
alnd a table of typical tube voltages. 

I One departure from the conventional 
bay be noted in the fact that two 227 
labes are used in push-pull in the first 
udio stage, followed by two 245 tubes 

push-pull for the power output. 
Instead of the usual grid leak and 

ondenser linear detection is used in the 
X24 detector, a 50,000 ohm resistor and 

.2 mfd. condenser being placed be- 
ween cathode and ground. According 
19 the tube analysis chart the grid volt- 
ge is 5 volts. The coupling from the 
late circuit of the detector to the grid 
ircuit of the 227 first audio is by re- 

'istance and capacity. 
The circuit diagram of Models 52, 

3, 522 and 523 is shown in Fig. 1. 

Models 54 and 542 use exactly the same 
liagram except there is a two point 
witch in the grid circuit of the first 
'ube which disconnects the industance 

o 

ORl7Y 

TE',PM/N9L STiP,4o' 

' 
I VIEW f,POM 
/S/Of CHFtSSd 

i7 c. SW/7CN 

made by Zenith. 

Zenith Models 52, 53, 522, 523 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

Normal 
C Cathode Screen Plate 

Volts Volts Volts M. A. 

Plate 
M. A. 
Grid 
Test Change 

224 1 R.F. 2.4 175 1 2 50 1.6 2.8 1.2 
224 , 2 R.F. 2.4 175 1 2 50 1.6 4.0 2.4 
224 Det. 2.4 90 5 5 50* 0 0 0 

227 1 A.F. 2.4 55 2 2 1 1.2 .2 
227 2 A.F. 2.4 143 14 14 4.3 5.7 1.4 
227 2 A.F. 2.4 143 14 14 4.3 5.7 1.4 
245 3 A.F. . 2.2 248 45 24 28 4.0 
245 3 A.F. 2.2 248 45 24 28 4.0 
280 Rect. 4.7 100 

Line voltage 115, set on 120 tap. Volume control maximum. 
*Actually 50 volts, but electrostatic voltmeter needed to show true reading. 

Fig. 2. A table of typical tube analysis chart as made with a Jewell set analyzer 
is shown above 

coil from the circuit and connects one 
side of the loop aerial to the grid of 
the first tube. The ' other side of the 
loop is grounded to the chassis. The 

o 

1 C> REO 

WH/TE 

Fig. 3. The power 
pack used for the 
52, 53, 522 and 
523 Zenith mod- 
els is illustrated 
in the diagram at 

the left 

power supply used on the models men- 
tioned above is shown in Fig. 3. 

Balancing of the receiver at the fac- 
tory is done with an oscillator tuned 
to 203 meters. Since the set has been 
accurately balanced at the factory it is 
seldom rebalancing will be required. 
In the event such a step is necessary, 
tune in a station (preferably a distant 
one) about 200 to 250 meters (in the 
absence of an oscillator) . After tuning 
in the station accurately and leaving the 
tuning dial alone, start turning the bal- 
ancing nuts (beginning with the one at 
the left) until maximum signal is se- 
cured. Turning these hexagonal nuts 
(in the rear of the condenser shield) 
governs the trimmer capacities. Adjust- 
ing may be done with a Spintite No. 5. 
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FOLLOWING our policy of pre- 
senting service material for our 
readers we are now enabled 

through the courtesy of the Zenith Radio 
Corporation to give in this issue data 
coffering their 70 chassis. 

It may be interesting to know that on 
our annual questionnaire Zenith stood 
eighth on a list of 46 manufacturers of 
whose receisers our readers were re- 
questing schematic diagrams and service 
helps. 

Grid and Plate Tuning 
Briefly the circuit used in the 70 

series consists of two stages of tuned 
plate, tuned grid, screen grid r.f., a 
screen grid power detector, one stage of 
resistance coupled a.f. using a 227, a 
second stage of pushpull audio using 
two 227's, and a third or power stage 
using a pair of 215's pushpulled. Sche- 
matically the receiver is shown in 
Figure 5; the power supply in Figure 
4, the dynamic speaker circuit in Figure 
2, and the photograph of the power and 
receiver chassis in Figure 1. A table of 
operating voltages for the tubes appears 
in Figure 3. 

Continuing our reading of the service 
manual Zenith has prepared for this 
series we find the electroly tic condenser, 
the voltage divider and the by -pass con- 
denser for the grid bias of the third 
audio stage are placed in the power 
unit. The separate type condensers 
have been incorporated in this pack. A 

0 

Zenith has always maintained 
a strict service policyduring 
the first 120 days of the re- 
ceiver's life in the field; their 
oven service men are ade- 
yuatel v prepared to look 
after the set during that 
time. After that time, how- 
ever, independent service 
men may he called on to 
handle such receivers, and 
the information given here 
through co-operation with 
Zenith is intended for those 
not in possession of the 
Zenith instructions. 

coser has been placed over both the ter- 
minal strips on the chassis and the fuse 
clips on the power pack. All possible 
wiring has been cabled. All cabled 
wire has a definite color code. The 
double volume control has been adopted 
as standard. Pro; ision has been made 

1-11./TPUT TtZ4.5 

Fig. 2. This shoics the dy team ic 
speaker circuit connections 

1 

- .s--í 

- .0 

étit 

for u.e of a short antenna with excellent 
results. 

Sensitivity and Selectivity 
Tuning both grid and plate circuits 

of the r.f. and the grid circuit of the de- 
tector gives a total of file tuned stages 
and accounts for the selectivity and 
sensitivity of the circuit although only 
using two r.f. stages. Grid and plate 
coils are bank wound with Litz wire to 
reduce r.f. resistance. Each coil is 
shielded from the other by aluminum 
cans. Coupling between stages is ac- 
complished by a small 12 -turn coil, 
about 34 inch in diameter. placed on the 
bottom of the r.f. coil assembly. Six 
interlocking turns of this coil are placed 
in series with each tuned coil, and the 
only coupling between the various cir- 
cuits is made through these coils. In 
certain remote sections of the country 
where selectivity is not a main factor, 
chassis having 18 -turn 19 double turn) 
coupling coils may be used. A 25 -turn 
coil is placed inside the grid coil of the 
first r.f. amplifier and is connected di- 
rectly to the short antenna post, which 
allows the use of a ;cry short antenna. 

Use Good Tubes 
Laying stress on the use of good tubes 

of the 224 type, mention is made in the 
manual that the receiver mill not operate 
efficiently unless good tubes are used. 
The use of one poor emission tube in 
either the r.f. or detector sockets, will 
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?cult in considerable lack of sensitivity 
nd poor general reception. A poor 
the in the detector socket will also 
ause an audible hum in the receiver. 
ervice men are cautioned to first test 

>e tubes in these positions before judg- 
ag the receiver faulty. Voltage charts 
Liven in the manual show readings ob- 

lined when using average good tubes. 

1 Special Tips 
A number of special tips for service 

nen are given, some of which we are 
ncluding here. For example, a 

Irounded filament will give every evi- 

lence of a shorted or grounded bias 

resistor and the service man should de - 

ermine to his entire satisfaction that 
she filament is not grounded, either 
Through a piece of solder, a defective 
Iial light, or automatic tuner pilot 
,ight. He should bear in mind that a 

!rounded dial light circuit will not af- 

ect the heater type tubes, but will re- 

,nove the bias from the grids of the 
145's only. Another point to remember 

Is that if there is plate voltage on the 
screen grid tubes, then there is no short 
ii)r ground in any plate resistance or 
Lead of any circuit. In a set where dis- 
tortion is present such trouble can easily 
e located in either the audio or r.f. 

system by simply connecting the output 
from a magnetic pickup to the set and 
playing some record that is familiar to 
the service man. If distortion is still 
present, then the trouble is logically in 

the audio system; but if not present, 
then it lies elsewhere. 

exclusive of tubes, several things may 
cause lack of selectivity or sensitivity 
without anything else being radically 
wrong. The most common difficulty ex- 

enes 
Zenith Model 70 

Tube 
Type 

Position 
in Set 

A 
Volts 

B 
Volts 

C Cathode Screen 
Volts Volts Volts 

Plate 
Normal M. A. 

Plate Grid 
M. A. Test Change 

224 1 R.F. 2.5 183 2 2.5 55 2.5 

224 2 R.F. 2.5 185 2 2.5 55 3.0 

224 Det. 2.5 100 5 5.0 .1 

227 1 A.F. 2.5 65 25 5.0 1.5 

227 2 A.F. 2.5 160 13 13 3.4 

227 2 A.F. 2.5 160 13 13 3.4 . 

245 P.P. 2.3 260 52 38.0 

245 P.P. 2.3 260 52 38.0 

280 Rect. 
Line voltage 110, fuse in 110 -volt clip. Volume control maximum. 

*Actual voltage same ás r.f. screens, but can only measure with electrostatic voltmeter. 

Fig. 3. A table of operating tube voltages as taken with a Jewell set analyzer 
is shown above 

perienced is the lack of resonance in the 
five tuned stages. To obtain maximum 
results it is' necessary that each circuit 
be tuned to approximately the same fre- 
quency. To determine whether a re- 

ceiver is in resonance proceed as fol- 
lows: 

Fig. 4. The power supply of the 
Zenith 70 is shown here 

Aligning Stages 
Tune the receiver to a station under 

300 meters. If necessary remove the 
aerial and replace with a piece of wire 
four or five feet long. This short aerial 
is used to permit setting the volume 
control at maximum. After tuning in 
the station, with the shields on the tubes, 
carefully turn the adjusting nuts on the 
four trimming condensers to the point 
of greatest signal response. This should 
be done slowly and carefully. It is im- 
portant that the rotor of the gang re- 
main in exactly the same position dur- 
ing this operation. A slight jar might 
disturb the setting of the rotor. Once 
the circuits have been placed in reson- 
ance the dial should be checked for 
calibration at three points. Zenith's 

(Continued on page 101) 
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Fie.'. 5. The electrical details of the Zenith 70 series may be traced from the drawing .shown above 
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iFada Radio Models 35 and 35'L 
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Schematic of the General Motors Set 
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Fie. 2. Details of the General 1IOtors radio set recently announced are shown scheniaticall, in the diagram above 

C 

Circuit Diagram of Bosch Auto Radio 
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Fig. 1. In this drawing are the electrical details of the Bosch auto radio model e80 
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Audjola Radio Junior Modell 

DWG. NO. 5R-IIB ORTE 12.26.30 

f2ROI0 CALL BOOK MAGAZINE 
508 S0. DEARBORN ST. 

CHICRGO , ILL. 

IFvéready Model SO and Supply 
,9NT. F7NT. gNO 

v 

EVEREROY SERIES 50 
DWG. NO. SR 50 DOTE 3 13 30 
CITIZENS'RROI0 SERVICE BUREAU 

508 80. DERODOQN ST. 
CHICAGO , ILL. 

RP 

i52/65V/N4* CONOEhSEP 

}r`---- 

is 

_»l rJ'f 
G/ING CL3NOENSER 

,P. r. coz 7\ R. F. CO/L lQ ,, a a 

. 

T 
r 

I 

vauME cavr.Pa-f 
P. OR, .99.95 CGWOFNSERS 

ti 

/IL/GN/NC¡ CONO. 6 PHdyQ. l SHi/TCH / . 
r, 

ALTHOUGH the Eve - 
ready model 50 re- 
ceiver is no longer 

being made, we have had 
many requests from service 
men for this schematic. The 
demand apparently has 
arisen from the fact that a 
number of these receivers 
were distributed through de- 
partment stores and other 
outlets. 

The electrical constants of 
the receiver itself are shown 
in the drawing above, while 
the power supply details are 
shown in the illustration at 
the right. 
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Receiver Response Curve 
THOSE interested in 
the response curves 
appearing in this is- 

isue will find on this page a 
(brief summary of the 
:equipment, conditions of 
measurement, and a de- 
scription of the meaning of 
sensitivity, selectivity and 
lelectrical fidelity. 

The photograph shown 
here represents the appara- 
tus used in making the 
measurements in our labora- 
tory. As a rule only the 
latest models of receivers 
rare measured for publica- 
tion in this magazine. 

Equipment Used 

Equipment used in the 
response measurements 

I conforms to specifications 
of the I. R. E. and the 
R. M. A. standardization 
committee. Such 
apparatus for the 
most part is man- 
ufactured by The 
General Radio Co. 

" All test. frequen- 
cies are deter- 
mined by zero 
heat of a crystal 
controlled dyna- 
tron oscillator. 
Voltmeters a n d 

'ntic;royol t - 

meters are peri- 
odically (, heck ((J 
against calibrated 

I standards for ac- 
curacy of adjust- 
ment. 

- .. ,:: 
`0. . e 

° 

o . o 

k ' °r 
r 

... 

Conditions of Measurement 

All measurements are made in the 
manner oiltline(I by the Instittlte of' 
I{atlio I4;ngi lies. rs Stsin(Isir(l iza tion 
Committee and published in detail in 
the 1929 year Ioolc of that organiza- 
tion. The individual conditions of 
measurements pertaining to 1';i('Ii re - 

eel Vel' Will Ie fo1ni11 in the article ac- 
companying emeh I'ainily oI' curves. 

Sensitivity 

Sensitivity curves show sensitivity 
in microvolts input plotted against. 
carrier frequency iii kilo('ycl('s. 

Interpretation ol' I his curve fol- 
lows: A station will cnsisc stsnill;lr(I 
spelrkcr output (.1)5 watts) when it 

has 1 loyal field strength equal to the 
microvolts 41i1 hied b1 four indicated 
On the elir'vt~, directly above the fre- 
tluelley of the station. To find the 

41,1 

--.r 
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.y .. 
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o . i1. I 
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. . 

yr 
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- +. 
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sensitivity of the receiver in inicro- 
yolts per meter (h;lse(I oil a four - 
meter antenna), divide any mint oil 
the curve in (microvolts by four. This 
sensitivity is measured at ;ill per vent 
tnodnlat ion. 

Selectivity 

ticlr(li\'ity cllrvc.' are plotted in 
ficl(I strength ratios lertieallt' and 
frequency horizontally. I('icl(I st rrns_11II 

radios are (Ieterlminell by the input in 
rnierovolls retpsir(41 to obtain stand 
nr(1 ;sp(nit(r output ¡it the various fr1' 
Ilul'nl'i1's off r(:on1111c1', divided by. the 
input re1f11ir1'II to s;i\( standard 
speaker IIIItIIlt at re osinnce. The 
1'Il1'\c, 11111v 1H' lnrnllze(I lls I'olloll,: 
11M/41/1111 1111' is thl' \(rlirls) z(r'o 1 111'. ,` 
spit ¡Oil 1111 11111' !'rrlfuetlry oil' rl',4011a111'1' 

51 1Il 1'1111s1' 1'111111) \'()IIIIIII' Illt1'1'I1'1'1'111'1' 

11'111'11 its 1ri'tkill litie i Ili er.(cl.y lln' 

Section 
!curve of the sta- 
`tion desired. The 
rpoint of intersec- 
tion indicates a 
field strength 
ratio greater than 
resonance which 
produces equal 
volume interfer- 
ence. For general 
purposes t h e se- 
lectivity of the re- 
ceiver is the num- 
ber of kilocycles 
between the sides 
of the curve at 
any specified car- 
rier frequency 
and field strength 
rat lo. 

Electrical 
Fidelity 

Electrical fidel- 
ity of a receiver is 
the loss or gain in 
faithfulness with 
\1hieli the audio 
component of the 
carrier frequency 
passes through 
the receiver. The 
measurements are 
male w1111 a con- 
stant r. t'. input 
voltage re(ltlired 
to give stnn(larsl 
s pea ker output 
when 4111) eyries 

i 
per seeon(l, 30 per 
cent modulation, 
is used. The r. I'. 
i I I 1i I is 111 lin- 
t ;l i u e (I and the 

:various test mod- 
ulation frequencies varied. The ratio 
of the output at the modulation fre- 
II11rnry of 111) (veles to the output at 
the other modulation fresluenries (31) 

to 5001) epsi is caleulatesI in Ileninullss 
and plotted as loss or 'r;tin as the ease 
may be from 41)1) cps. These measure- 
ments (lo not 1:1ík( into consideration 
the f 1'1'1 í 11(' 11(' \' response l'11 1'1 I'S 1)1 tell' 
sfeakel'. 

14 11111' (111'\('4 of ,111 11''1'1\ 1'r, alrr 
I:1111'11 1111111'1' Ili(' ','iii 1' ron(lilioii'-., it 
111111 111' said that ;.lull 1'111'\ 1'V s(I \ ( as 
11 ';i1'1 1St irk I)y lill'iliI5If 55 11.11'11 \11i'i1/lis 
1'1'1'1'iis'i'.' of the 111111' 1'l11,. 111.1\ la' 
e1)IIII)III'e(I. 'I'lll t 1111'a11+ ,IIpe1' 11i'1\ 1)1' 

el filll)'Si'I'11 a''asiii.t .(11)1'1 ., III' tti111'11 

r. I', riled at 'iiii t tuned r. I'. It i. ()I 
\ loll'. t Ilat I'oillptl l'I ion . l,i't \11.1'11 HIP 

p(t and the 1'111(41 r. I', are harliIi 
fair h(snllse of their eircilit (lit'. 
l'sretwe . 

. . 



SENSITIVI'I'1 measurements on the 
Majestic 90-B arc shown in Fig. I. 
Greatest sensitivity at 1100 kc, least at 600, being most sensitive in the area from 1100 to 850 kc, ranging from about 3 uv/m to 5 uv/m over the 

best part of the broadcast band and ris- 
ing to about 11 uv/m at 600 kc. 

As could be expected from the sen- 
sitivity measurement. the selectivity 
curves in 1 ig. 2 show the 1400 kc curve 
the broadest, 1000 kc next and the 600 
kc the sharpest. The shape of both the 
600 and 1000 kc curves is quite sym- 
metrical, but the 1400 kc curve departs 
from symmetry on the plus 10, 20 and 

Fig. 1. Measured sensitivity of the Ma- jestic 90-B is indicated in the graph 
shown above 

ARATHER unusual sensitivity curve 
is that shown for the Radiola 44 
illustrated in Fig. 1. Most sen- 

sitive at 600 kc, least sensitive at 1100 
kc, then next most sensitive at 1400 kc. 
Measurements were made with the local 
switch and the distance switch on. On 
the distance switch side the greatest sen- 
sitivity was about 7 uv/m, at 600 kc, 
next most sensitive was 22 uv/m at 
1400, and about 60 uv/m at -1100 kc. 
On the local side the greatest sensitivity 
was at 600 kc with about 950 uv/m; 
then 1100 kc with about 3700 'iv ni, 
then 1200 kc with 7000 uy ni. 
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Fig. 1. In this curve may be seen the 
sensitivity of the Radiola 44 recently 

measured in our laboratory 

30 kc off resonance. This departure 
might be caused by too great a mini- 
mum in the antenna compensator. 

The fidelity measurements are shown 

Fig. 2. Selectivity curves taken at three 
frequencies are shown in this illustra- 

tion 

In the selectivity curves shown in 
Fig. 2 the broadest is the 1400 kc, next 
the 1000 kc curve and the 600 is the 
sharpest. Considering their width the 

F g. 2. From this set of curves may be 
obtained an idea as to the selectivity 

of the Radiola 44 
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in.hig. 3. bruin about 90 to 1000 cycles 
the three curves are in complete agree- 
ment. The greatest J)13 loss is on the 
1000 kc curve showing a drop of about 
17 DB; the 600 and 1400 kc curves 

dropping only about 16 DB. Of the 
three the 14100 kc covers the widest au- 
dio range, next the 1000 kc and then 
the 600 kc. The loss would hardly be 
appreciable to the car. 

Dummy antenna used was the stand- 
ard 4 meter one having an inductance 
of 20 uh, capacity of 200 mmf and re- 
sistance of 25 ohms. GR 403-C standard 
signal generator and type 486 output 
meter employed in measurements. 

Fig. 3. Fidelity of the Majestic model 90-B recently measured in our labora- tory is depicted above 

curves are symmetrical. The 600 kc 
curves give somewhat satisfactory se- 
lectivity, while the 1000 and 1400 kc 
curves would not give satisfactory se- 
lectivity in an area of strong locals. 

Fidelity curves on these receivers, es- 
pecially the 1000 and 1400 kc curves - are exceptionally good. They are shown 
in Fig. 3. The 600 kc curve falls off 
rather rapidly which is due to the in- 
creased selectivity at 600 kc. 

Dummy antenna was the standard 4 
meter one with 20 uh, 200 mmf and 
25 ohms. GR 403-C standard signal 
generator and 486 output meter. 

Fig. 3. Tone quality of the receiver is indicated in the above curves taken when the fidelity was measured 
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'Three Atwater Kent 55,00C Curves 
i model 55 C are shown in Figures 

1, 2 and 3. 

Sensitivity in Fig. 1 has a rather 
' sharp rise above 900 kc but even at 

its worst the sensitivity is good. At 
1400 kc it is less than 1 microvolt per 

1 meter which is extremely sensitive. On 

Ithe local switch at 1400 kc the sensi- 

tivity is 20 uv/m with a gradual rise 
to 160 uv/m at 600 kc. This is good 
average sensitivity. 

The selectivity curves in Fig. 2 show 
1 a little better selectivity than is aver- 
I aged for this type of receiver. It will 

HREE curves on the Atwater -Kent 
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Fig. 1. Sensitivity of the A -K 55-C as 
measured in our laboratory shows the 

characteristics illustrated above 

be noted that the minus side is not sym- 
metrical with the plus side, probably 
being due to small discrepancies in tun. 

OtUtütt3 
tiiisi i'1Í 
tA_tus 

::3..-y=....g=2»i 

::i::./lil.ñii.. ;. ... . .... tl ... .I.s....3 
, . .. . .... Nttttt ttttÍtT. i-li, 3t30rt4 01 4 

nt 
r r.,M el 

swung 
c1Wing z 

Fig. 2. The selectivity of the receiver 
under measurement is shown by the 

three curves in this drawing 

Crosley Model 40,8 
THE 

Crosley model 40-S was re- 
cently measured in our laboratory 
with the following results as indi- 

cated in Figures 1, 2 and 3. 
Three curves were made on the sen- 

sitivity of this model as shown in Fig. 
1. Curve A was made with the antenna 
compensator switch on local, showing 
a sensitivity at 1400 kc of about 5 
uv/m and at 600 kc about 260 uv/m. 
Curve B was made with the switch on 
distance showing a sensitivity at 600 
kc of 80 uv/m and at 1400 kc of 5 
uv/m. Curve C is a combination of 
both, from 600 to 1050 on distance 
switch and from 1050 to 1400 made on 

Fig. 1. This curve may be taken as an 
indication of the sensitivity to be ex- 

pected from, a Crosley model 40-S 

ing capacities which with the extreme 
sensitivity would show a deviation from 
uniformity. 

The fidelity curves in Fig. 3 are in 
accordance with the selectivity having 
cutoffs a little too sharp for high qual- 
ity reproduction. The 600 kc curve for 
instance is down 28 DB at 5000 cycles. 
However it is probable that the speaker 
characteristics compensate for this loss 
at the high frequency. 

Dummy antenna 4 meter having 20 
uh, 200 mmf and 25 ohms. GR 403-C 
signal generator and 486 output meter. 

Fig. 3. Fidelity measurements 
on the receiver are shown in *he graph 

above 

made 

las These Curves 
the local switch, showing an increase in 
sensitivity at 1400 kc of about 4 uv/m. 
The average sensitivity is good. 

The selectivity curve of this receiver 
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has a rathe1 peculiar shape. At all fre- 
quencies the selectivity is rather broad 
and not satisfactory for congested 
broadcast areas where distant stations 
are desired. The lack of uniformity is 
quite likely due -to discrepancies in tun- 
ing capacities over the wave band, as 
it was not possible to trim the tuning 
condensers. The receiver is a good local 
receiver as far as sensitivity and selec- 
tivity is concerned. 

The fidelity of this model is not had, 
having only 5 DB loss at 5000 cycles, 
and a maximum loss of 15 DB at 10,000 
cycles. This is very probably due to íts 
lack of selectivity. 

i' 

Fig. 2. The selectivity of the 40-S as 
recently measured in our laboratory is 

shown in this graph 

Fig. 3. The 
la,LeIer measurement can be figured out 
front the fidelity curves given above 

one quality of the set 
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Airline Receiver Model as Measured 
TWO receivers marketed under the 

Montgomery Ward name of "Air- 
line" are shown on this page. 

The sensitivity curve of the Airline 8 
in Fig. 1 shows a maximum sensitivity 
at 1150 and 600 kc of approximately 
22 uv/m, the 1400 kc setting having 
the minimum sensitivity of 43 uv/m; 
while from 900 to 700 kc the sensitivity 
will average 27 uv/m. Thís is a rather 
peculiar sensitivity curve and it is prob- 
ably due to a changing antenna load 
for which there is no compensation, 
and a slight deviation in tuning capaci- 
ties. 
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Fig. 1. The sensitirit>- of the Airline 8 
receiver as recentl+ measured in our 

laboratory is shown abore 

The selectivity curves in 
fairly good selectivity at 
1000 kc it is fairly broad 

Fig. 2 show 
600 kc. At 
and at 1400 
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Fig. 2. Based on recent measurements 
the selecta.rit+ of the receirer is de- 

picted in this graph 

kc it is sery broad. Both of these curves 
could probably be bettered with antenna 
compensation. 

The fidelity curve in Fig. 3 has a 
fairly rapid cutoff beginning at about 
800 cycles. The various frequency 
curves vary with the selectivity of the 
receiver. However it is not likely all t f the variation in fidelity is due to 
selectivity, but that some is due to nor- 
mal audio response. 

Measurements made with GR 403-C 
signal generator, 486 output meter and 
standard dummy antenna of 20 uh_ 200 
mmf and 25 ohms. 

- rs- --_ 
_ -,, 

e_ Fv 

Fig. 3. Tone quality of the receirer is shown in the fidelit+ curres illustrated 
here 

Curves Taken on Airline Model N ine 
these graphs are shown the sen- 

=iti ity, selecth itv and fidelity of 
the Airline 9 model. 

The point of maximum sensiti ity in 
Fig. 1 on distance switch is at otto kc 
+ith a gradual de--re&e if sensitivity 
up to 13130 k and then a sudden in- 
crease to 11íw kc. The aeraee sensi- 
tivity over the broadcast band may be 
said to be about 20 uy m which is 
slightly below a goad average. The 
sensitivity +ith the local switch has a 
variation from 350 uy in to 510 uv m 
which will give ample volume control 
on strong lu -al 

The rlectiity cune of thi's receiver 
somewhat resemble- the fabled band 

9 _.rri i: . 

-.3 f..,. - - Cr _LL 

_1L 

rr, 

AZ. J.,Ys. 64. 

pass tunes the ones that generally ap- 
pear in advertisements N with a flat top 
and a narrow skirt. The 600 and 1000 
kc curves show a parallel rise for about 
three times resonance field strength. 
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This condition is quite unusual in a 
tuned r. f. system. The flares at the 
top of these two curves are more or 
less symmetrical in regard to each 
other. The 1-lltu kc curve has a tend- 
ency toward band pass effect. but fiares 
out more rapidly than the other curves 
at the same field strength. It might be 
said on a low percentage modulation. a 
distant station might be too sharp for 
good tune quality. The average selec- 
tivity of this receiver is _lightly better 
than most sets in its class. 

The fidelity in this receiver has all 
the bad features that the selectivity has 
good features. but the speaker used 
compensate= for this to=s. 

1 

Fig. I. 1 ru measurements of senitir- 
it, are shown here, une on local and 

the other on distance settings 

Fig. 2. The selectivity of the receirer 
under measurement is set forth in the 

three curves plotted abore 

Fig. 3. This graph illustrates tone quality of the receirer as reflected by 
the fidelity corres allure 



CUR\ ES were .taken on the Silver 
30-B in accordance with the 
standards set forth in the text on 

' page 64. 
Receiver was phased at 1280 kc. 

Volume control full on. Audible re- 

generation began at 600 kc. and 
stopped at 1500 kc. Hum voltage de- 

livered to output meter connections 
was .09 milliwatts. 

Mutual conductance of tubes: 1 .r.f. 
1000; 2 r.f. 1050; detector 950; 1 a.f. 
1460; PP 2000; PP 2300. 

'Output impedance load adjusted to 
4000 ohms and coupled capacitatively 
to the 245 plates. Dummy antenna not 
standard, consisting of 200 micromicro- 
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RESPONSE curves on the Howard 
S.G.A. were taken in accordance 
with the standards indicated on 

page 64. Receiver phased at 970 kc.; 
Iolume control maximum; no audible 
regeneration, no oscillation; no meas- 
urable hum. 

Mutual conductance of tubes: 1 r.f. 
1050; 2 r.f. 1040; 3 r.f. 1050; detector 
1280; p. p. 2050; p. p. 1770. 

Standard dummy antenna used in 

measurements. Output impedance load 
adjusted to 4000 ohms, coupled capaci- 
tatively to 245 plates. - 

Sensitivity curve shows a maximum 
al about 23 microvolts and a minimum 
at 48 microvolts. In the selectivity 
curves the 1000 and 1400 kc. curves are 
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farads capacity. These measurements 
do not consider the frequency response 
of the speaker. The schematic of this 
receiver will be found elsewhere in this 
section. 

slightly lopsided, but not sufficiently to 
cause trouble. 

The schematic diagram of this model 
Howard is published in the latter part 
of the Service and Repair department 
for the benefit of service men. 

Times field 
strength 

10 

Kilocycles off resonance 
25.60 428. 1932 

9.12 70.2 354.3 
6.50 46.0 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 

14 21 27.5 
28 41 59 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 67.50 1070. 4744.1 

1000 kc. 3.26 50. 223.0 
1400 kc. 3.00 14. 39.3 

Minus 10 Minus 20 Minus 30 
Plus 10 Plus 20 Plus 30 

600 kc. 82.50 1163. 
1000 kc. 15.00 28-1. 982.0 
1400 kc. 13.65 91. 233.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1100 kc. 

10 _ _ 11.0 21.5 27.0 
100 ____ 21.5 40.0 

1.000 _ __ _ 36.5 
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Response Curves on Majestic 130A 
AMONG the receivers recently 

measured in the laboratory of 
this magazine is the Majestic 

130-A, whose response curves are shown 
in this page. Antenna dummy was not 
standard, being only 250 micromicro- 
farads. 

Receiver was phased at 1280 kilo- 
cycles. Volume control set at maxi- 
mum. No measurable hum was en- 
countered at the output meter connec- 
tions. 

Mutual conductance of the tubes 
when used in testing the set was: 1 r.f. 
1110; 2 r.f. 1050; 3 r.f. 1070; de- 
tector 1030; PP 1690; PP 1760 
micromhos. 

Least sensitivity is shown at 600 kc. 
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with 15 microvolts, while greatest sensi- 
tivity is indicated from 1.200 to 1500 
kc. with about 5 microvolts, the average 
being about 7 microvolts. Interference 
ratio and band widths are given in the 
table following: 

' -- . N s1~=1..rja_'_ 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 118.1 3850 

1000 kc. 5.0 147: 1393.2 
1400 kc. 2.5 9. 48.7 

Minus 10 Minus 20 Minus 30 
600 kc._ 23.6 1290.9 11,818.2 

1000 kc. - 7.35 363.2 2565.0 
1400 kc 3.75 76.1 198. 

Band Widths 
Times field Kilocycles wide 
Strength 600 kc. 1000 kc. 1400 kc. 

10 12 21 32.5 
100 21 34.5 

1000 35 a3 
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Colonial Radio Set, Model 33 Av C 
0 N this page will be found the 

sensitis ity, selectivity and fidel- 
ity curves of the model 33 a. c. 

made by the Colonial Radio Corpora- 
tion. 

Output input impedance was adjusted 
to 4000 ohms and coupled capacitatively 
to the 245 plates. Output of .050 watts 
was maintained. The standard dummy 
antenna was employed. 

The receiver was phased at 1400 kc. 
The volume control was set just below 
point of oscillation on frequencies 
above 1.100 kc. On other frequencies 
volume control wide open. Oscillation 
between 1100 and 1500 kc. 

Mutual conductance of tubes used: 
1 r.f. 900; 2 r.f. 940; 3 r.f. 920; de- 
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tector 1100; P. P. 1660; P. P. 1840 
micromhos. 

The sensitivity cut re was quite flat, 
as indicated, although the setting of the 
volume control must be borne in mind. 

Interference ratios and band widths 

4; 

are given in the tables following: 
Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc._____ 80.8 1179.0 5641.0 
1000 kc._ 31.6 176.6 683.3 
1400 kc.___ 8.6 42.5 133.3 

Minus 10 Minus 20 Minus 30 
600 kc.___ 83.3 1308.0 8000.0 

1000 kc._ 2.9 55.8 500.0 
1400 kc._ 2.8 6.0 16.3 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1400 kc. 

10 _ _____ 12.0 21.0 36.0 100 21.0 39.0 
1000 ___ 38.5 69.5 
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,Famity of Curves on the Crosley 77 
UTOMATIC volume control is af- 
forded in the Crosley 77 model 
receiver recently measured in the 

laboratory of this magazine. The re- 
sponse curves for this model appear on 
this page. 

1 Output impedance load was adjusted 
i to 4000 ohms and coupled capacita - 
i tively to the 245 plates. Standard out- 
put of .050 watts was maintained. 
Standard dummy was employed. 

Receiver was phased at 1000 kc. and 
volume control turned on full. No hum 

f voltage could be measured at output 
meter connections. 

Mutual conductance of tubes used in 
I testing this model: 1 r.f. 990; 2 r.f. 

980; detector 1000; 1 a.f. 1100; PP 
1980; PP 1700 micromhos. 

Greatest sensitivity on this model was 
between 800 and 1100 kilocycles with 
about 5 microvolts, while least sensi- 
tivity was at 600 and 1400 kilocycles, 
with 15 microvolts. While the volume 
control is at maximum for these meas- 
urements the automatic feature has not 
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begun to function. - 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 

600 kc. _____ 6.4 63.0 243.0 
1000 kc. ____ 4.9 33.8 138.0 
1400 kc. ___, 1.4 2.7 7.9 

Minus 10 Minus 20 Minus 30 
600 kc. ' 18.4 92.5 290.0 

1000 kc. 19.3 118.0 382.0 
1400 kc. 5.0 19.0 32.2 

Times field 
Strength 

10 
100 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 

19 20.5 
41 45.5 

1000 

Response Curves Sparton Neo 620 
THE most interesting feature of the 

three curves taken by our labora- 
tory on the Sparton model 620 

may be seen in the sensitivity curve 
which is practically a straight line from 
600 to 1400 kilocycles. 

Standard procedure followed in mak- 
ing the measurements. Output imped- 
ance load was 4000 ohms coupled ca- 
pacitatively to the 245 plates. Standard 
output of .050 watts. Standard antenna 
dummy used. 

Receiver phased at 1250 kilocycles 
and volume control turned on full. No 
hum could be measured at the output 
meter connections. 

Mutual conductance of tubes: Cardon 
specials for this receiver. 

From the selectivity curves it will be 

o 

111Q0, d2 0' 13 

; 

ii 
ii 't 

1111 

14 

Ilf 

i; 

seen there exists a slight lopsidedness, 
but not sufficient to cause a decided de- 
crease in tuning efficiency. As will be 
seen the sensitivity curve is quite re- 
markable. Electrical fidelity suffers 
clue to selectivity where consideralne at- 
tenuation of high frequencies exists. 

i 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 

600 kc. 50.0 710. 3520.0 
1000 kc._ 3.8 57.0 296.0 
1400 kc. 4.0 10.8 22.2 

Minus 10 Minus 20 Minus 30 
600 kc. 45. 570.0 3360.0 

1000 kc. 16.0 230.0 1010.0 
1400 kc. 16.0 66.0 150.0 

Band Widths 
Times field Kilocycles wide 
Strength 600 kc. 1000 kc. 1 100 kc. 

10 __ ___ _ 10 21 24.5 
100 ____ _ _ 24.5 38 

1000 _ _ 43 -_ 

' 
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volume control was turned just below 
the oscillation point. Oscillation be- 

gan at 550 kc. No hum was measurable 
at the output meter connections. 

Mutual conductance of the tubes 
used: 1 r.f.. 1100; 2 r.f. 1150; detector 
200; 1 a.f. 995, 2 a.f. 2300 micromhos. 

New Westinghouse Super, No. W11.5 
JUST as this issue goes to press our 

laboratory has finished measuring 
the Westinghouse superheterodyne 

model WR-5 whose curves are presented 
on this page. Since it is the first of the 
superheterodyne models to be run in 

our laboratory, the curves should be of 

more than passing interest to all. 
Output impedance load was adjusted 

to 4000 ohms and coupled capacita- 
tively to the plates of the 245 tubes. 
Standard output of .050 watts was main- 
tained. Dummy antenna was the stand- 
ard one of 20 uh, 200 mmf and 25 

ohms. Phasing frequency set by factory 
was maintained. Volume control 
on full. No oscillation. No hum. 

Mutual conductance of tubes used: 
1 r.f. 940; 1 i.f. 1020; 2 i.f. 900; 1 de- 

MM i1®, 
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.111111~1111111111011111111:1MCC >ltlllil111EM®I1M1®Il 
31111111:11:1116W"IiEtRI ; 
I1lIIM?+e+ri'. Ir, o1,, 

tI 

tector 1000; p.p. 1850; p.p. 1850; 2 

detector 1030, and oscillator 1300 
micromhos. 

It should be observed that in drawing 
the selectivity curve only the 600 kc 
curve is shown, since both the 1000 and 
1400 kc curves were within -a kilocycle 

....... rrw nuIII I151! I 
1I1110Y1MINTWAr-tl 
1111111111111111111_4211 11.1111% 

mmemmiiimshllTáe 
OMEMIMIUMN 

Muml 

u111,1.+ 
1111i1 

1111111 

1011111111111 

AQ1111111®l11lllllll: 
lIBü111OI1YI11111i111111 
Htf0111811U11i1111115' - 

Q1 ' NW ill Eli t t Illl: 

1111111.11:111ll111111111114$ll= :i 

, t' 

+, 
I.: t ;I: 

11111:11 
- 1 

:1 
: , Í i'v'YY00000 

HqIllIIlI IOINI/IONIUII1M1111 . ! I i IRIIAHRUIIIAIq1lII1NI111! 
nigum I1 1HI1pu 101lID11111 U® 1IIIUUUIIUillallicalli I111111~11 ltll/tlFzllt- 

i11111ip 

,,.I 

I 

l i 

---I t u 
1 %R IBIfIMIt/lém 

A IIIUIiBü1>I1I@tüI111i ¡ I/UUUU11®UUi®a1Hi1- 
lII11118I1111111Illt11R111111i111IN1 

i ®IIMEINUIIIffililpplllll 

I 
iUU UlIiUaU flft 
IIIttl®fl@IIIIll11 

tt ; ,, E :; .i .l +, ..ila. 

+ 

of these values at one thousand times 
the field strength. 

Interference Ratio 
Resonance Kilocycles oft resonance 

Plus 10 Plus 20 Plus 30 
600 kc 900 

1000 kc. 900 
1400 kc 900 

Minus 10 Minus 20 Minus 30 
600 ______ 

1000 kc._ 
1400 kc. 

Times field 
strength 

10 
100 

1000 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 
8.0 8.0 8.0 

12.5 12.5 12.5 
18.0 18.0 18.0 

ZaneyGill Music Box Clarion Curves 
READERS may be interested in the 

response curves on one of the 
mantle sets so popular in certain 

sections of the country. We are show- 

ing on this page the measurements on 

the Laney -Gill model known as the 

Music Box Clarion which is manufac- 
tured in Los Angeles. 

As usual, the output impedance load 
is adjusted to 11000 ohms and coupled 
calacitativcly to the plates of the 245 
tubes. The standard output of .050 
watts is maintained on all measure- 
ments. Standard dummy antenna is 

used. 
The receiver was phased at the fac- 

tory and this phasing maintained. The 

Interference Ratio 
Resonance Kilocycles o f resonance 

Plus 10 Plus 20 Plus 30 

600 kc. 98.3 478.6 
1000 kc. 39.6 102.7 336.3 
1400 kc 5.5 14.7 23.6 

Minus 10 Minus 20 Minus 30 

600 kc 30.5 728.6 
1000 kc. 31.8 81.8 309.0 
1400 kc 15.6 26.2 34.8 

Band Widths 
Times field kilocycles wide 
strength 600 kc. 1000 kc. 1400 kc. 

10 _ _ 6.5 22.5 
100 _ __ ___ 6.5 36.5 

1000 _ _ ___ 24 
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Radio Service Schematic: 

CURVES on the Grebe model AH -1 
recently measured in our labora- 
tory are shown .on this page, be- 

ing taken on a production, or stock 
chassis. 

Output impedance load adjusted to 
4000 ohms and coupled capacitativel) 
to the 245 tubes. Output was main- 
tained at .050 watts. Standard dummy 
antenna of 20 uh, 200 mmf and 25 
ohms was employed in these measure- 
ments. 

Phasing frequency set at factory was 
maintained, with the volume control set 
at maximum. No oscillation obsered 
over range. Hum lelel could not be 
measured. 

Mutual conductance of tubes used 

+----- 

1 

SrnN3E1 f3 _ ------ =-; 

gv, ,_ _ 

_ 

b00 7Q »__14-4.._1102___12111211:10 1400 

follows: 1 r.f. 1040, 2 r.f. 1020, 3 r.f. 
1200, detector 1400, P.P. 1200, P.P. 
1200 micromhos. 

A table of interference ratios and the 
band widths of this chassis is given at 
the end of this measurement: - #i Ilak f1tlBi- ._ ----aa '_L- f4 c --:.i:/ : n: Ec -: t----:?-..--:" iF.át:.s. 

pI --' - - F .__ = z _ - - - F á is- íi - m;..: ___. rar M,. ,....:.:,_:. 
...:................_._. - 

COM* 

:itiii""a"' 
t 

siii"sa : : .'t. lflkr1rsis M 4''.` 
. 

__ : - : 
MBW_ `=* --. 

1.111111111.11111111111-rillIttt 
= :1 
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i,-- 
- 

1 f 4 ' 
f 

ti .,.,-- " 

, x 
. - Its ,n 

. . t0`í -- 

~ P' _: 
r'= -- - :- (-': CfF 

[RESONANCE 
r -30 ..+20 

z I_ _---_-.7.1 

' - 1 - 

-í0 Í=;I4- t. 
-20 =3W 

Times 
field 600 

strength kc. 
10 12.5 

100 _ 25.0 
1000 46.0 

-s 

Al - 
Interference Ratio 

Kilocycles off resonance 
Resonance Plus 10 Plus 20 Plus 30 
600 kc. 105.0 1005.0 

1000 kc. _ 21.0 
1400 kc _ 9.7 

Minus 
10 

600 kc. 21.0 
1000 kc. 8.2 
1400 kc. 4.5 

155.0 
39.0 

Minus 
20 

315.0 
230.0 

9.1 
Band Widths 

Kilocycles wide 
1000 1400 
kc. kc. 

17.5 31.0 
34.á 59.5 
66.0 

1000.0 
102.0 

Minus 
30 

90.0 

RE .334 -"IEBE _ 

Y.u-UrRM/ 

1000_ .. _' 
£^*--_-='.I-rqm,,otldóamra.-: 

_8 i^Eí? KY ... 

1 

Clarion Model by T C3 A3 Is Measured 1 

E\ITI IT1 selectiit and fidel- 
ity measurements completed by 
our laboratory on the T. C. Á. 

Clarion model 50 production chassis 
are show n on this page. 

Output impedance load was adjusted 
to 1000 ohms and coupled capacita- 
tively to the -plates of the 215 tubes. 
Standard output of .050 watts was main- 
tained on all measurements. The 
dumrn; antenna used was that of 20 
uh. 200 mmf and 25 ohms. 

Phasing frequenc% as set at the fac- 
tory was maintained. Volume control 
was turned on maximum. No oscilla- 
tion took place over the band coercd. 
No hum could be measured. 

Mutual conductance of the tubes used 

6 - 
sr+ :trñr 

4i.-JrY of, .... 
t ' 

- lbflEl,R::. 

-ti 
; CAtlrst-F 1« I L ht! . xá0'.9C4AiDpO!11t#D 1200 130114C14t.. 1 

were: 1 r.f. 10-10; 2 r.f. 920; 3 r.f. 
1100; detector 1200: 1 a.f. 1100: P.P. 
1310, P.P. 1300 micromhos. 

In the tables following may be been 
the interference ratios and the band 
widths deeloped from the measure- 
ments Li en : 

- - - =Sttriy 
,529-fiset2.! _ , 

-4iQ!}El_I4L' 

-4- 

cI L 
' i áI 

1 l 

1 

+- r -il 

I K.QFF ..-- 
ESONANCEi:. 

Interference Ratio 
Kilocycles off resonance 

Resonance Plus 10 Plus 20 Plus 30 
600 kc. 305.5 4222.0 

1000 kc. 41.7 305.0 873.0 
1 100 kc. 4.5 10.5 36.0 

Minus Minus Minus 
10 20 30 

600 kc. _ 2 7 0.0 2361.0 
1000 kc. _ _ _ 5.6 139.5 1000 
1-100 kc. _ 3.5 7.5 54 

Times 
field 

strength 
10 _ 

100 
1000 

ó 

L' =' 
E 

Band Widths 
Kilocycles wide 

600 1000 
kc. kc. 
7.0 17.0 

14.0 32.0 
30.0 62.0 

non,rr 
RE520-4T Q,94.Yiw -ti :'EL -14e- -- -- 

1400 
kc. 

42.0 

- 
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Majestic Modell 
f AJESTIC model 50, serial 

5A22931, measured September 
!- 17, 1930, with the results shown 
in the three curves on this page. Data 
Mown below is that abstracted from the 
laboratory work sheet covering this 
particular receiver. 

Impedance load adjusted to 4,000 
ohms and coupled capacitatively to the 
'plates of the 245 tubes. Standard out- 
lput of 50 milliwatts maintained. The 
standard dummy antenna was employed 
'in this measurement. Phasing of the 
receiver was at 1,000 kc for the antenna 
stage. Volume control turned on maxi- 
mum. No oscillation, no hum meas- 
ured. 

Mutual conductance of the tubes 
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used: 1 r.f. 990; 1 i.f. 1,080; detector 
1,000; p.p. 1,250; p.p. 1,300; second 
detector 1,400, and oscillator 1,350 
micromhos. 

Below are found the interference 
ratios and the band widths: 

_]'".G.[1r21r /t.4.yllai..5 9°PGt7"FlI'H I , Y1\ 'lr:tá'lItnllllql:lnlR:S ;11 í; 11 il 1 1i11 Unn1I1/1Ii11A1I' II'i '' J1 
=111 tlilulº11Kp_"II;_=`Iºít'i5:Itl9!ITIM1dW111/:!l111= 

_ = =11iEEIAJEI*;4IC,'-'=s.1.9itc;:LaBNd III 
1111111111.1111111111.111.11111..f. Ire; `;:i:ii?;111llrEi 
zsiiii$ =iiE?iffiIliIrea s1l=:°_° 

Il@;=e11EºIIII1111 1º1u1ºI11=11I1º11111!lI11'Irl==1'1=1 ̀-_ 

;-3=11á1111i111r.-47iniIE1111111111111111111111111I1i19'-m1='= 
__5eli= ks' ái L1=!!@=`I#Itil:léllll1E:'.111111= : i:_:üI 1: i íSi6iti'iI:sss1-i:l:lE6 33:`í353éiia 

.:r: 

9:r:s1z:IRE 

t. . . .. qqI .. NM M .ILL.n:l1 IMMÍi rutlFR:°'J_ ilillllln Iln®I l/l11ti IIIIIII üllfi t111í II/II Il;ll 11,li!1111n 1115 e G'_=Ii 
141=1111111E1111IEgISN'11111111I111111111111riS1'11º331111º11'_1==1iá1 
111111111111111111111®1111111111111111111111IT1/11111G1111`GIE-.N?_ 
11111:_11IIIt111tlllt i1111111111111i111P4Z11I111Ellili = 
11,ll01l1MMINIIliiIllllMlilll9ll516t11/1'>ill=E=>I=11 :::- 
1º11ºIIIH 11 ll11 I11E nElII11I1u11L'{B/1 n111I 1!'s.,--=, 
1111111111~:::111111111101111111~111111,11M111111111114'.1-2. 

g1I1111 
n1It1iiillllllitl RUN Hill1ffla f>t111111tHlIIII111 :IIiHIllill'lN111311I1=Et::º- :: I= l,III A111111110111:1711 :.:li . n w .. ... ..;: ..g.. .: .:..... :I ./n 1 Il.nu.uuu .\ 
1IItl11/1110Y1ul1l/tr/ RO ti-.11IIlItInGilCtl :.5'. 
nülnü11Y11ü1ünitl 1111r111L t 1ºllºIII111t1I1llloi3kl=-_=t nIWlü1 1ºIu1BH11 IlIu11Qi'1111III1I111Nn111=31=1== 
11111111fii11 i11111 19111111E1811tE1Hlllnul11111191n1.3'_ 
II1gt11 gllffiIl tIEIIIª 1M+ 

tptillEll IIM I'pIAQ1=:ª'.11:111l1 
i1lEt8llitll, 

ls= 

'l:tiE3lllüiüllHlitii5t,611í=sit! i3s311i1:511f:il=si 
11111RIIIIIi1111N1nºIullll'IIn f1I1 III1ºi111111H111iI's me 
119111I1111i11t#11191111111111111111111111i1191111'-11 

lllllll11Él 
s s as:rs a cc :: 

:E i11EII:ilElllltIIl151E:31lEI1E111ºIIIt== _: 

-IE;I:IEI::'I,EEEEEEItr111113 -- -- s..:s::le .; sl : 

1-E.- 

!?t111111t111f1111111N\I_ IIIIMN 

1 li':::::::i:::::I:::: 

-S ..._ k. 

SI u1 ._. 

rD 
Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc. 500. 
1000 kc._______ 68. 
1400 kc. 66. 700. 

Minus 10 Minus 20 Minus 30 
600 kc. 20. 370. 1,000 

1000 kc. 14.5 300. 
1400 kc 14.5 800. 

Band Widths 
Times field Kilocycles wide 

strength 600 kc. 1000 kc. 1400 kc. 
10 15 14. 14. 

100 27.5 24. 26.5 
1000 49. 41.5 42.0 
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Kellogg Model 533 
NOTHER receiver recently pass- 

ing through our laboratory is the 
Kellogg model 533, serial 

152211, which was measured for sensi- 
tivity, selectivity and fidelity on Sep- 

t tember 18, 1930. 
Output impedance load was adjusted 

to 4,000 ohms and coupled capacita- 
tively to the plates of the 245 tubes. An. 
output of .050 watts was maintained on 
all measurements. A dummy antenna 

1 having 20 uh, 200 mmf and 25 ohms 
resistance was used. The receiver was 
phased at 1,400 kc. 'I he volume con- 
t rol was turned full on. 

Mutual conductance of the tubes 
1 used: I r.f. 1,080; 2 r.f. 1,020; 3 r.f. 

1,100; detector 1,200; 1 a.f. 1,460; 
p.p.a.f. 1,400; p.p.a.f. 1,400 micromhos. 

The data on interference ratios and 
band widths is abstracted from the work 
sheet made in the laboratory. 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc 65.0 

1000 kc. 20.0 450. 
11.00 kc 3.0 16. 190. 

Minus 10 Minus 20 Minus 30 
600 kc._ 130. 

1000 kc. 10. 480. 
1400 kc. 2.7 27.5 275. 

Band Widths 
Times field Kilocycles wide 

strength 600 kc. 1000 kc. 1100 kc. 
10 _ _ __ _ 11.5 18.0 33. 

100 _ 19.5 31.5 53. 
1000 _ 33.0 14.0 
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®IMMENSE : ® 

ATA given here covers the recent 
measurement of the U. S. Radio 
and Television model 31 chassis, 

serial 387905, passing through the 
laboratory on September 22, 1930. ' 

From the work sheet we find the out- 
put impedance load was adjusted to 
8,000 ohms and coupled capacitatively 
to the 245 plates. The output of .050 
watts was maintained, while a dummy 
antenna' having 20 uh, 200 mmf and 
25 ohms was employed. The receiver 
was phased at 1,400 kc and the volume 
control turned on full when making the 
measurements. No oscillation, no hum 
measured. 

Mutual conductance of the tubes used 
ís shown as follows: 1 r.f. 1,000; 2 r.f. 
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L. Rac ho and Television Modell 31 
1 1,080; 3 r.f. 1,050; detector 1,400; 1 

a.f. 1,350; p.p.a.f. 1,250; p.p.a.f. 1,300 
micromhos. 

In the two tables below may be seen 
the interference ratios and the band 
widths: 
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MontgomeryWard Alex 
M 

EASURE VIENTS on the Alexan- 
der model made for Montgomery 
Ward Co., were completed on 

September 30, 1930, when No. 74285 
was checked in our laboratory with the 
results as shown in the three curves 
shown here. 

Output impedance load %%as adjusted 
to 4,000 ohms and coupled capacita- 
tively to the plates of the' 245 tubes. 
Output of .050 watts was maintained. 
The dummy antenna used was one hav- 
ing 20 uh, 200 mmf and 25 ohms. The 
receis er was phased at 1,400 kc. and the 
volume control turned on maximum. 
No hum, no oscillation measured. 

Mutual conductance of the tubes 
used: 1 r.f. 1,040; 2 r.f. 1,020; 3 r.f. 
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1,100; detector 1,200; 1 a.f. 1,400; 
p.p.a.f. 1,300 and p.p.a.f. 1,200 microm- 
hos. 

Interference 
will be found 
given below: 

ratios and band 
in 

widths 
the tables of figures 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus30 
600 kc 61.0 880. 

1000 kc. 12.5 87. 490. 
1400 kc. 4.2 14. 42. 

Minus 10 Minus 20 Minus 30 
600 kc. 26. 380. 

1000 kc. 5.2 71. 440. 
1400 kc. 2.4. 12.7 43. 

Band Widths 
Times field Kilocycles wide 

strength 600 kc. 1000 kc. 1400 kc. 
10 12. 21. 35.2 

100 26 43. 
,1000 45.5 72. 

, I : rider Mot' el 
Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc. 890. 
1000 kc. 11. 115. 
1100 kc. 8.8 40. 100. 

Minus 10 Minus 20 Minus 30 
600 kc. 480. 760. 

1000 kc. 5.7 130. 
1400 kc. 2.4 13. 

900. 
35.3 

Band Widths 
Times field Kilocycles wide - 

strength 600 kc. 1000 kc. 1400 kc. 
10 13. 21. 28.5 

100 22. 38.5 
1000 40. '59. 
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Edison Receiver Models R69 R7 
NOTHER receiver recently pass- 
ing through the measurement 

L laboratory of this magazine is the 
rdison model R6, R7 (which in error 
js shown on the graphs as Model AR) . 

he schematic diagram of this model is 

Ihown elsewhere in the Service and 
Repair section of this issue. 

Under measurement the output im- 

ledance load is kept at 4000 ohms, 
coupled capacitatisely to the plates of 

the 245 tubes used in the pushpulf out- 
;mt. An output is maintained of .050 
'vans. The standard dummy antenna of 

uh, 200 mmf and 25 ohms is em- 

)loyed. The receiver was phased at 

1400 kc. and the volume control turned 
)n full. No oscillation was apparent 
por was hum encountered. 
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The mutual conductance of the tubes 
used in these measurements are shown 
below: m.m. 1 r.f. 1030; 2 r.f. 980; 3 

r.f. 1070; 4 r.f. 1080; detector 1020; 1 

a.f. 1130; p.p. 1980; p.p. 1970 mi- 
cromhos. 

The data covering the interference 
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ratios and the band widths may be 
found in the tables following: 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 22.0 330.0 

1000 kc. 25.0 550.0 __ 

1400 kc 22.0 240.0 _______ 

Minus 10 Minus 20 Minus 30 
600 kc. 140.0 

1000 kc. 28.5 640.0 
1400 kc. 23.5 1700 960 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1400 kc. 

10 13.0 14.0 110.0 
100 25.0 28.0 33.0 

1000 37.0 44.0 57.0 
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'The Colin 
N this page will be found the 

O sensitivity ,selectivity and fidel- 

1 
ity curves of the Kennedy model 

26 recently measured in the laboratory 
of this magazine. 

As usual in these measurements the 
output impedance load was kept at 4000 
ohms, coupled capacitatively to the 
plates of the 245 tubes. Output was 

: maintained at .050 watts which is the 
I standard value for receiver output meas- 
: urement. The dummy antenna used was 
I one consisting of 20 uh, 200 mmf and 

25 ohms. The receiver was phased at 

the frequency value set by the factory. 
Volume control was turned on full. No 
oscillation was encountered nor was 
hum measured. 

i The mutual conductance of the tubes 

Kennedy 
used in this measurement is shown by 
the following: I r.f. 1050; 2 r.f. 1210; 
3 r.f. 1140; detector 1030; 1 a.f. 1130; 
p.p. 1980 and p.p. 1970. micromhos. 

In the two tables following will be 
found the data covering the interfer- 
ence ratios and the band widths, this 

odell 26 
information being secured from the 
work sheet and the curves. 

Interference Ratio 
Resonance 

600 kc. 
1000 kc.. 
1400 kc. _. 

600 kc.__ 

1000 kc. 
1400 kc. 

Kilocycles oft resonance 
Plus 10 Plus 20 Plus 30 

21.5 180.0 600.0 
_ 9.0 77.0 330.0 

6.2 27.0 83.0 
Minus 10 Minus 20 Minus 30 
_ _ 78.0 1002.2 

_ 6.4 85.0 510.0 
1.8 30.5 1050.0 

7'imes field 
strength 

10 
100 

1000 

f 11 
lj 

J11n 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1 100 kc. 
12.2 1 9.0 26.5 
27.6 1.2.() 
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Sterling Receiver 
STERLING receiver, Model F, serial 

F2608 is the last receiver that 
passed through the measurement 

laboratory of this magazine at press 
time, the sensitivity, selectivity and 
fidelity curves being shown on this 
page. 

Output impedance load Has 4,000 
ohms coupled capacitatively to the plate 
of the single 245 used in the output 
stage. The standard output of .050 
watts was maintained on all measure- 
ments. The dummy antenna used was 
one consisting of 20 uh, 200 mmf and 
25 ohms. Volume control was turned 
on full. Neither hum nor oscillation 
was apparent and hence not -measured. 

The mutual conductance of the tubes 
used in measuring the receiver is shown 

by the following figures: 1 r.f. 1140; 
2 r.f. 1210; detector 1220 and the out- 
put stage 1970 micromhos. 

A table of the interference ratio and 
the band widths is shown in the material 
shown below, the data for which is ob- 
tained from the laboratory work sheet 
and the curves themselves. 
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Westinghouse WR 
THE second of the Westinghouse 

receivers measured in our labora - 
tor yis the t.r.f. model WR4, re- 

sponse cunes of which are shown on 
this page. 

The output impedance load was 4000 
ohms coupled capacitatively to the 
plates of the 245 tubes. The output 
was maintained at the standard .050 
watts, and the volume control turned on 
maximum. The dummy antenna used 
was one having 20 uh, 200 mmf and 25 
ohms. The receiver was phased at the 
frequency for which it was set at the 
factory. No oscillation encountered, 
nor was hum found. 

The mutual conductance of the tubes 
used in this measurement is shown by 

tir 

the following figures: 1 r.f. 1040; 2 
r.f. 1080; 3 r.f. 1070; detector 1050; 
p.p. 1980 and p.p. 1970 micromhos. 

In the two tables following will be 
found the interference ratios and hand 

idths of receiver under measurement. 
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Model F 
Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 

600 kc. 4.10 
1000 kc 2.35 
1400 kc. 1.15 

Minus 
10 

600 kc. 34.5 
1000 kc. 5.3 
1400 'kc. 1.5 

Plus 20 Plus 30 
8.0 25.0 
5.4 10.5 
2.55 -4.6 

Minus Minus 
20 30 

155.0 480.0 
21.0 55.0 

3.15 9.0 

Band Widths 
Times field 

strength 
10 

100 
1000 

Kilocycles wide 
600 kc. 1000 kc. 1400 kc. 
27.5 43.5 

F. Receiver 
Interference Ratio 

Resonance 

600 
1000 
1400 

600 kc. 
1000 kc. 
1400 kc. 

Times field 
strength 
10 

100 
1000 

kc. 
kc. 
kc. 

Kilocycles off resonance 
Plus 10 

34.0 
6.2 
2.0 

Minus 
10 

200.0 
34.0 
4.5 

Plus 20 
380.0 
98.0 
87.0 

Minus 
20 

310.0 
320.0 
27.5 

Plus 30 

540.0 
50.0 

Minus 
30 

95.0 
Band Widths 

Kilocycles wide 
600 kc. 1000 kc. 1400 kc. 

10.0 18.0 ' 34.0 
22.5 34.0 
42.0 61.0 

If 

ta 

fi 



GENERAL MOTORS model 120-A 
measured in our laboratory on 
November 17, yielded the curves 

shown on this page. Serial number of 
:the chassis 64637A. Output impedance 
'was adjusted to 4000 ohms, coupled 
Icapacitatively to the plates of the 245 
tubes. Standard output of .05 watts was 

(maintained. The dummy antenna em- 
Iployed consisted of 20 uh, 200 mmf 
land 25 ohms. Phasing frequency at 
!which alignment made was 1400 kc. 
¡Volume control turned on full. No os- 
cillation indicated nor hum level meas- 
urable. 

Mutual conductance of the tubes used 
in these measurements is shown as fol- 

' lows: 1 r.f. 1045; 2 r.f. 960; 3 r.f. 

AFAMILY of curves taken on one 
of the midgets marle by Crosley, 
the model 54 whose schematic 

diagram and service data appears else- 
where in this issue, is illustrated on this 
page, measurements having been taken 
November 11. 

Output impedance was adjusted to 
4000 ohms and coupled capacitatively 
to the plate of the single 245 output 
tube. 1 he output was maintained at .05 
watts. Input to the set was through a 

dummy consisting of 20 uh, 200 mmf 
and 25 ohms. The receiver was phased 
at a frequency of 140(1 kc. The volume 
control was turned to maximum. No 
oscillation noted, nor hum level meas- 
urable. 

111 

1030; detector 1050; 1 a.f. 940; p.p. 
1730 and 1860 micromhos. 

The dotted line in the fidelity chart 
was taken with the tone control turned 
to the bass position. 

In the two tables below are, shown: 

The mutual conductance of the tubes 
used in this measurement is shown here: 
1 r.f. 1140; 2 r.f. 1070; detector 1170 
and output tube 1970 micromhos. 

Interference ratios and the band 
widths are indicated in the tables shown : 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc 80.7 608.0 1 800 

1000 kc. 17.05 205.0 977 
1 00 kc. 5.02 38.3 138.4 

Minus 10 Minus 20 Minus 30 
103.0 14.5 
22.7 261.0 1317.0 

6.3 70.7 181.0 

Band Widths 
field Kilocycles wide 
:h 600 kc. 1000 kc. 1400 kc. 

8.5 16.0 18.0 
20.5 32.7 49.7 
40.0 58.0 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 9.62 64.2 172.0 

1000 kc._ ______ 3.11, 18.1, 81.6 
1100 kc. 4.18 9.83 42.2 

Minus 10 Minus 20 Minus 30 
600 Kc. 75.7 374.0 1205.0 

1.000 kc. _ 21.0 100.8 271.0 
I IOU kc. __ 15.1 55.2 136.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 

10 - 11,0 23.5 
10(1 35.0 

1000 
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Radio Ser vice. Schematics 

General Fi1ectric Model Nov 
I.:A S(1111.: I l I l' i' on one of the 
smuperheierodynes marketed under 
the General Electric banner, the 

model 11-3I have been recently com- 
pleted and the three curves derived 
therefrom given at the bottom of this 
article. 

An output impedance load of -1000 
ohms was maintained, this being 
coupled capacitatively to the plates of 
the 245 output tubes. Standard output 
was .05 watts. The dummy antenna used 
was the standard having 20 uh, `200 mmf 
and 25 ohms. No change was made in 
the phasing frequency since this value 
was set in the factory. Volume control 
was turned full on. No measurements 
could be made covering either the hum 
level or oscillation. 

Tubes have a mutual conductance as 
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indicated in this paragraph were used 
ou the measurements: I r.f. 9I(1; I i.f. 
1020; 2 i.f. 1)00; I detector 1000; 2 
(Hector 1030; oscillator 1300; p.p. 
1850 and p.p. 1850 micromhos. 

In the two tables fol ing may be 
found the interference arios and the 
band widths as taken from the curves 
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on selectivity. 

Illtc1'fc'1'c'ilc'c' Ratio 
llesonunce hilocycles off re.+orrurrce 

Pi US I O I'Ius 20 Pius 30 
600 kc. 900 

1000 kc. 900 
1100 kc. 900 

Minus 10 Minus 20 Minus 30 
600 kc. 

1000 kc. 
I lill) kc. 

Band VII id1lls 
Times field Kilocycles wide 
strength 600 kc. I 000 kc. 1400 kc. 

10 7.9 7.9 7.9 
100 12.4 12.5 12.4 

1000 17.9 17.9 17.9 

iperheiterodyne Model SO 
USING the 175 kilocycle interme- 

diate frequency stages and 
known as the bell-wether of this 

type of superheterodyne in commercial 
production, the model 80 selling under 
the name of Radiola, has recently been 
measured in our laboratory, and the 
response curves. of this model taken. 

As customary the output impeclence 
load was adjusted to 4000 ohms and 
coupled capacitatively to the plates of 
the 245 tubes. The standard output of 
.05 watts was maintained, the antenna 
input being from the standard dummy, 
consisting of 20 uh, 200 mmf and 25 
ohms. 1 he phasing frequency set in line 
production was maintained. Volume 
control turned on full. No hum or os - 

'ttt 

If 
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ciliation found. 
Mutual conductance of the tubes used 

in this measurement is shown by the 
following values: 1 r.f. 940; 1 i.f. 
1020; 2 i.f. 900; oscillator 1300; 1 

detector 1000; 2 detector 1030; p.p 
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1850 and p.p 1850 micromhos. 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 900 

1000 kc. 900 
1100 kc. 900 

Minus 10 Minus 20 Minus 30 
1000 kc. 
600 kc. 

1-600 kc. 

Times field 
strength 

10 
100 

1000 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 
8.0 8.0 8.0 

12.5 12.5 12.5 
18.0 18.0 18.0 

11:' 



RSCENT measurements made on 
one of the Amrad chassis, model 
84, shows the curves resulting in 

the three graphs with this article. 
The output impedance load was ad- 

justed to 4000 ohms and coupled ca- 
pacitatively to the plates of the 245 
tubes. Standard output of .05 watts was 
maintained on all measurements. The 
dummy antenna was the standard con- 
taining 20 uh, 200 mmf and 25 ohms. 
The receiver was phased at 1400 kilo- 
cycles and the volume control turned 
on full. Neither hum nor oscillation 
was found. 

The mutual conductance of the tubes 
used in this measurement follows: 1 

THREE of the response curves cov- 
ering the superheterodyne mar- 
keted under the Graybar name and 

known as model 700 are shown here. 

As usual the output impedance load 
was adjusted to 1000 ohms. Coupling 
to the plates of the 245 output tubes 
was capacitalive. The standard output 
for receivers, .05 watts, was maintained 
on all measurements. Antenna input 
was through the dummy consisting of 
20 uh, 200 mmf and 25 ohms. Phasing 
frequency was checked at the value set 
at the factory, and the volume control 
turned on maximum. No hum nor oscil- 
lation was present. 

Mutual conductance of the tubes used 
in this set-up is indicated in the follow- 

r.f. 1140; 2 r.f. 1240; 3 r.f. 1170; de- 

tector 1120; 1 a.f. 1040; p.p. 1920 and 
1970 micromhos. 

Based on the curves of selectivity the 
interference ratios and the band widths 
are derived below: 
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ing values: 1 r.f. 940; 1 i.f. 1020; 2 

i.f. 900; detector 1000; p.p. 1850; p.p 
1850; 2 detector 1030 and oscillator 
1300 micromhos. 

In the two tables following will be 
found the interference ratios and the 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
1000 kc. 11.5 160.0 880.0 
600 kc. 33.0 250.0 880.0 
4'00 kc. 4.0 17.0 88.0 

Minus 10 Minus 20 Minus 30 
600 kc. 6.5 900.0 _ 

1000 kc. 6.5 410.0 
1400 kc. 2.6 112.0 270.0 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 
12.5 15.5 25.0 
25.7 32.0 
52.5 55.0 

band widths as taken from the sell 

tivity curves: 
Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 

600 kc. 900 _ 

900 
900 

Minus 10 

Band Widths 
Tintes field Kilocycles 'wide 
strength 600 kc. 1000 kc. 11 

10 8.1 8.1 
-100 12.6 12.6 

1000 1 li.1 1 L. I 



AMONG the midget receivers re - 
cently measured in our labora- 
tory is the Colin B. Kennedy 

model 42 whose response curves are 
shown on this page. 

Output impedance load was adjusted 
for 4000 ohms, coupled capacitatively 
to the output power stage plate. Stand- 
ard output of .05 watts was maintained. 
Antenna input was through the dummy 
containing 20 uh, 200 mmf and 25 
ohms. Phasing frequency set at the fac- 
tory was maintained and the volume 
control turned on full. No oscillation 
and no hum level was found. 

Mutual conductance of the tubes used 
in this measurement is indicated in the 
following values: 1 r.f. 980; 2 r.f. 

MEASUREMENTS have been com- 
pleted on the Audiola model 31 
superheterodyne and. its re- 

sponse curves are shown on this page. 
Input for the measurements was through 
the standard dummy antenna consisting 
of 20 uh, 200 mmf and 25 ohms. The 
output impedance was maintained at 
4000 ohms and coupled capacitatively 
to the plates of the 245 output tubes. 
The receiver was phased at 1400 and 
600 kilocycles and the. volume control 
turned on full. Line voltage measured 
110 volts and current .9 amperes. 

Transconductance of the tubes used 
in the measurement on this model is in - 

ass e n;c 
wQK:i.ill7>".t.1yL.s 

1030; detector 1040; 1 a.f. 1020, and 
power output stage 1920 micromhos. 

In the two tables following will be 
found the interference ratios and the 
band widths, this data being secured 
from the selectivity curves: 

n..' u .n.sew.0 
RUC':.....YL_.'i 

dicated: 1 r.f. 1030; mixer 1080; de- 
tector 1100; 1 i.f. 1050; 2 i.f. 1020; 
P.P. 1940; P.P. 1970 and oscillator 
1080 micromhos. 

In the two tables will be found the 
interference ratios and the band widths: 
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Interference Ratio 
Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
17.00 75.0 200.0 
3.90 22.0 71.0 
2.95 7.8 18.0 

Times field 
strength 

10 
100 

1000 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 
13.7 27.0 30.0 
38.5 -_-- 

v-----_--- _1.."_' _---:...... >~:: 

Interference Ratio 
Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
1300 
1300 - 
1300 

Minus 10 Minus 20 Minus 30 
900.0 -__ ---- -------- 
900.0 
900.0 

Times field 
strength 

10 
100 

1000 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 
9.5 9.5 9.5 

13.0 13.0 13.0 
19.5 19.5 19.5 



Radio Service Schematics 

Silver Super 
RESPONSE curves of the Silver 

superheterodyñe model 36-A are 
shown on this page. Schematic 

circuit of the receiver and service data 
appears elsewhere in this section. 

Dummy antenna used consisted of 20 
uh, 200 mmf and 25 ohms. Output im- 
pedance was adjusted to 4000 ohms, 
coupled capacitatively to the plates of 
the 245 tubes in the output stage. The 
receiver was phased at the factory set- 
ting and the volume control turned to 
maximum. Line voltage 110 volts and 
current .95 amperes. Standard output 
of .05 watts was used in the measure- 
ments. 

Transconductance of the tubes used 
indicated as follows: 1 r.f. 1120; mixer 
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Model No. 360A 
1080; detector 1250; 1 i.f. 1140; 2 i.f. 
1040; P.P. 1940; P.P. 1980; oscillator 
1000 micromhos. 

Interference ratios and band widths 
are shown in the two tables: 
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Interference Ratio 
Resonance Kilocycles off resonance 

" Plus 10 Plus 20 Plus 30 
600 kc. 900 

1000 kc. 900 
1400 kc. 900 

Minus 10 Minus 20 Minus 30 
600 kc. 

1000 kc. 
1400 kc. 

Band Widths 
Times field Kilocycles wide 

strength 
10 

100 
1000 

600 kc. 
8.5 

12.0 
18.5 

1000 kc. 1400 kc. 
8.5 . 8.5 

12.0 12.0 
18.5 18.5 

Columbia Radio 
MODEL 100 Columbia, used by 

the Columbia I homograph Co., 
is another chassis recently pass- 

ing through our measurement labora- 
tory. The response curves for this 
receiver are shown in this article. 

Output impedance load was adjusted 
at 4000 ohms and coupled capacita- 
tively to the plates of the 245 output 
tubes. Power output was maintained 
at the standard value of .05 watts. The 
customary antenna dummy was one with 
20 uh, 200 mmf and 25 ohms. The re- 
ceiver was phased at 1400 kc. and the 
volume control turned to maximum. 
Neither hum nor oscillation was en- 

countered. 
The tubes used in these measurements 

1 
111 

11l l : üGik$(1111, v l l l 1111111111 

, 
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Model No. ]L0 
had the mutual conductance values in- 
dicated: 1 r.f. 1140; 2 r.f. 1240; 3 r.f. 
1170; detector 1.120; 1 a.f. 1040; p.p. 
1920 and p.p. 1920 micromhos. 

Interference ratios and band widths, 
taken from the selectivity curves, are 

1 

I 

Times field 
strength. 

10 
100 

1000 

set forth in the two tables following: 

Interference Ratio 
Resonance Kilocycles of] resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 32.0 255.0 

1000 kc. 11.5 165.0 870.0 
14.00 kc. 3.3 18.0 88.0 

Minus 10 Minus 20 Minus 30 
600 kc. 60.0 840.0 

1000 kc. 36.0 410.0 _ 

1'100 kc. 14.5 112.0 280.0 

Band Widths 
Kilocycles wide 

600 kc. 
12.0 
27.0 
48.5 

t 

1000 kc. 
15.5 
31.7 
55.0 

1400 kc. 
`i0.5 
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AtwatcrKcnt Model 72 Super 
'1'W r\'I'El( -KENT'S superhetero- 

dyne, known as their model 72, 
has been recent lN measured in 

our laboratory and the curves derived 
are presented on this page. In reading 
the sensitix it; curves, readers 'should 
note that microvolts are plotted from 0 
to 6, a period being placed between the 
numeral and the cipher. 

I)timmy antenna used consisted of 20 
uh, 200 nunf and 25 ohms. Output im- 
pedance was maintained at 4000 ohms, 
coupled eapacitalisely to the output 
plates. The factor} phasing frequency 
was maintainer and the volume control 
turned to maximum setting. Line volt- 
age 115, current .82 amperes. 

Transconductance of the tubes used: 
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Mixer, I I It); detector, 10(10; I i.1. 
1080; 2 i.1. I010; I al. 1000; I'. I'. 
1910; P.P. 1980, and uscillulor, 1030 
IIIierunllIt)S. 

Interference ratios and hand widllis 
are shown in these tables: 
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Interference Itatie 
Iiesonancl. h ilury cic. off r..ouaore 

Plus Itl Mu., 211 1'luh 31) 

75.0 

275.0 

Minus I0 Minus 211 ,llinur, 30 
600 kc. 

1000 ke. 450.0 
1100 Ice. 210.0 

Band Widths 
1 lunes field Kilocycles wide 
strength 600 kc. 1000 kc. 1100 kc. 

10 9.5 9.2 9.2 
100 17.7 144) 11.5 

1000 28.0 21.0 27.0 

Zenith adio Model ZF7O Jr. 
RESPONSE curves have been taken 

on the Zenith model ZE-70 Jr., 
and are illustrated on this page. 

R.f. input to the receiver was through 
the standard dummy consisting of 20 
uh, 200 mmf and 25 ohms. Output im- 
pedance was kept at 4000 ohms, coupled 
capacitatively to the plates of the 245 
output tubes. The receiver was phased 
at 1400 kc. and the volume control 
turned to maximum. Line voltage 115 
volts, current .85 amperes. 

Transconductance of .the tubes used 
in the measurement are indicated: 1 r.f. 
1080; 2 r.f. 1010; 3 r.f. 970; detector 

970; 1 a.f. 950; P.P. 1980 and P.P. 
19-10 micromhos. 

In the two tables below will be found 
the interference ratios and the band 
widths taken from the selectivity curves: 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc.__ _ 112.0 900 

WOO Oí) kc. _ _ 58.0 550.0 _ 

1400 kc. _ _ 5.3 31.0 142.0 
Minus 10 Minus 20 Minus 30 

600 kc. _ _ 210.0 
1(100 kc 2.1.0 550.0 - 

14.00 kc_ 5.9 46.0 285.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1100 kc. 

10 ___ -- 8.8 
100 _ _ 17.5 

1000 ___ __ 3.1..5 

13.8 
25.5 
17.5 

26.0 
51.5 
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Sentinel Super =VIodell ]L16 
SENTINEL'S model 106 super- 

heterodyne has recently passed 
through our measurement labora- 

tory and its curies are shown on this 
page. The dummy antenna used con- 
sisted of 20 uh, 200 mmf and 25 ohms. 
Output impedance was maintained at 
4000 ohms, coupled capacitatively to 
the plates of the 245 output tubes. Fac- 
tory phasing frequency was maintained 
and the volume control turned on full. 
Line voltage 110 volts, current .72 
amperes. 

Transconductance of the tubes used 
in this measurement: 1 r.f. 980; mixer 
1080; detector 950; 1 i.f. 1010; P.P. 
1980; P.P. 1940 and oscillator 1180 

mi?i i Iiiililiii%Iiiii;iiidh'iiiüfx'H%i3iüargiiiiiátt#3{'}f .i}iilliiiiii;ilii 

íiilt_ iiEii °&i. r s 
l EEti s Eir lil 

&Iif;iii:.áiiiii=iixiiiiiiiii`:: :t:: :::' 

D ,4Ii111i1 IiIR11IIIiiMIDENEEMPa liniill 
:::':iliilNi3llliiiiiiiii liliii;llii`411~=9i.IiIB ; _. IIiI r:.': ER 

áliIilibliiiiiiiiiiiiiiliffi iii ii11l19111i9 .. Mill DM.stiatti} 

adigl} 

iilii'Iiiiiiiiliáiiliill rii';'is':''',iiiiiiiii 
iiiI`i1'1;l:iun 

!3i3uP1A 1.1ti}<.':i' illli"":ii!`'`iiil`ii i.ii.. ?-sii: ^*i15'. l:.í .1:3Ui11.11 is.s 1,1 r,1 

micromhos. 
In the two tables here shown will be 

found the interference ratios and the 
band widths: 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 

600 kc.____ 95.0 
1000 kc. 140.0 
1400 kc.____ 140.0 

Minus 10 Minus 20 Minus 30 
600 kc 37.0 

1000 kc._ 37.0 
1400 kc._ 37.0 

Times field 
strength 

10 
100 

1000 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 
12.5 12.5 12.5 
21.7 21.0 21.7 
32.0 29.5 32.5 

StrobergCarlson Model 10 
EASUREMENTS of the sensi- 

tivity and fidelity of the Strom - 

berg -Carlson model 10 receiver 

have been completed and the curves are 

shown on this page. 

Input was through the standard 
dummy consisting of 20 ull, 200 mmf 
and 25 ohms. Output impedance was 

maintained at 4000 ohms coupled ca- 

pacitatively to the plates of the 245 
tubes. 'I he receiver was phased at fac- 

tory kc setting and the volume control 
turned to maximum. Line voltage 115 

volts, current .9 amperes. 
Transconductance of the tubes used 

in the measurements is indict] ed by the 
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following values: 1 r.f. 1060; 2 r.f. 
920; 3 r.f. 840; detector 990; p.p. 
1620; p.p. 1660 micromhos. 

. In the two tables following will be 
found the interference ratios and the 
band widths: 
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Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc.____ 85.0 

1000 kc 52.0 780.0 ______ 

1400 kc.__ _ 9.0 125.0 _ _ 

Minus 10 Minus 20 Minus 30 
600 kc._ _. 230.0 

1000 kc 54.0 620 
1400 kc. _ 24.0 300 

Times field 
strength 

I O 

100 
1000 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1 100 kc. 
9.0 13.0 

19.0 23.5 
34.0 11.0 

17.5 
31'.5 
56.0 
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pIIILGO'S model 20 was recent - 
ly measured in our laboratory 
with the results as shown in the 

curves on this page. 
Antenna input was through the 

standard dummy consisting of 20 uh., 
200 mmf. and 25 ohms. Output im- 
pedance was adjusted to 4000 ohms 
and coupled capacitatively to the 
plates of the 171 tubes. 

Receiver was phased at 600 and 
1000 kc. and volume control turned 
on full. Line voltage 115, current .5 
amperes. Standard output of .05 
watts was maintained. 

Transconductance of the tubes used 
is shown by the following values : 

14/ 
Ol)PL 26 made by the U. S. 
Radio and Television, Co., on 
measurement furnishes the 

curves given with this article. 
Standard dummy antenna consist- 

ing of 20 uh., 200 mnif. and 25 ohms 
was used. Output impedance load 
was adjusted to 4000 ohms and cou- 
pled capacitatively to the plate of the 
245 used in the output stage. 

Receiver was phased at the factory 
setting and the volume control turned 
to maximum. Line voltage 115, cur- 
rent .5 amperes. Standard output of 
.05 watts was maintained. 

Transconductance of the tubes used' 
in the measurement is indicated by tl el 

1 r.f., 980 ; 2 r.f., 1250 ; detector, 1170 ; 

1 a.f., 1055; p.p., 1400 and p.p., 1430 
micromhos. 

The two tables below give the inter- 
ference ratios and the band widths : 

:4 :: 
:1, 

ii e 

2::::11,11111 ill:::::::: 

rum: 
l 

=n 

l533Ela/11n 0 73/6J1. 337á3i13FIiix3A3A3[iril[ili.1!!i! 
7u.. 

'3Sr3793?,:.', 

111111//11l!NÍN111111a31116ai1á,1911111a1a'9a',aalalali/119111g71 ; 

's9's7i!llStiGnliliia1!!l1lifEg3iiEi919f9igll.éTllil6ti96g3:á=iIg- ; 

I99 I111éli1it7911i111115iI9=9I91E`F IIiI3iIiIi 8ldi% 1 

IIII1111111enl111i71113zs:i": :? 313Ip11g1133?5 5iFT E ª 

1t::i1 IMIEIlil: 3E1:::53i33Ii:156e11"i1: 

it11iiltg11131iU11 11 itA11H11i1131u,111111t511/1/1111- 
I89118f0111818111111819 @=1='1á1.19l11g8g1.1.3111111111i =': 

' t41111hil11! 
za .ª3ib: 

'd51,i "119°fa_. I:IlI 11i . a_ i 9:aa i..á 111: i á1Áiia ta9 rn:. :- 
l:lll1i111&B11:111i1111 Ills 3 1lllllllllliiii;illlllt?11;1': 
::a a 3: ..< 1:: 3vin 33° 

: a3s aaill::3aa3:a 5'3:;'° 3 
99B9tt1t111:9$9`:1 (rW11: ::s:l 'lt1:r,91:9i1319:9\?i:s9=-7.:: t .... . i . . ..n n tt n :u::ñ :ul a::j:t:.i aaia :1.1.. itiott Iz... . . i.1, .1 ::ii..... 

llli Ill.:.l llll:jll....:..1.ü /'Iil: : 

.aui71Wn1nitla Yniliui!.n.3ala.iru06,aa.UIif:.fii3?122'1 
;111131N1/11NWI1aL11161111111a111a',3a1111117/1=1a111aa11931111a 
111/1111119111111111/.1/11's'111'1111111/1/11113117l1/1111//I1i11/11111 
133'311i911119111R11111á'i9"ss''ÍI1381Ii1lÍI11ÍlII118:39111I9111111998I 
tzz g itII'E °: E Ez IIEi¡9g (cE"Eai 

lIIá 
3 

3 33 3 i3311 alal! lit4i11=:1: :311::3 :1 33.%:9:1llll:: ° °" : 

:3331:= i 3 33 =3áa.3i313'e:333 33í33907s:'::13:3`3:2 7: :-- :..1:1'1111:.11a.::1:1:.,_::.l::s::::,:'.::::a3 -:_- 
á11111111111111111111111,11ti iiH31li@1'i!/111/t11/1111g11111i= 
1iI91'i_18I19111811111119I1111'81 1181i1;118'E91191111118á1 sI'- 

PigEia3zg 3 g Pg g sII;l '3II 
c1> g -z IIztiIIiII a'g z__ 

i3:r33=-3ii11l11_I II3::1: '.Ilij11 f' II-:i1_a::1aa ú i 
g 

: :-, r3z9:_e 
1133s:i1_33i15333"5 1ti11E1j8300 -r': .... -- -- 

9-rE?,37:91=its - =:!''li: - - ..,,., ::..,., ,: : 1: ..,.i....1yl.d l 
.wr'n ;,1 ;inu. 11 

.NCSCO.UYLu :1..1 l4 

values shown : 1 r.f., 1080 ; 2 r.f., 1040 ; 

detector, 1080; output tube, 1870 
micromhos. 

Interference ratios and band widths 
are shown in the tables following : 

auua3na1a1nWin.11a.Y91r9mirirr'NF1Wa11nWlill.. w`, ^,1 
11111111/1/1111/111§1~0:1111111101911110~111111111111111M4 l', 

1111111111111,11111'1!ltr-isl!1aHir`1r:Y.!I:1fF11111111111111111ig1 
111111111 1111111:li:[é.I;lt!i L:l:píK!i::1111111111111181111 
I11111111 1811114[11i1:i111;ri11! 1111111111111111111111111 

1111111111IIIlIINllll 101111111111111111 11111 
j11111111111111111 

111111111111111111111111111111 tltllllltlIrilltltlI 1i111111111111111 

! !!! (!!!1 IIII 11111111 

ll 

10 I HI11Í1IÍIIIIÍ I 11i111I 

1011011 

t itt lttl ! ttt t 

, i _ i ifi . 

11111 1ii1 aW 1 allui nanl i' °, 
1 1 11 g 1 1==11 I I11 1 1 iI I111r/1Í15 

Íi191 Í I; 
II 

il' 1 1 lllfl 
11a,D' 

, t,;r 
11 I II ', 

10111 III 1 1 il! : t .: .. 
i¡; 

, ,,911, ,r y r 

Ail; 
i7i'ii1aniivtiI 1 Zi1 f- i°1i 3I Ii 

ill 1 
l, 11! 

1 !i I 

, , l .IiiIII 
1 . 11. ! 

I . ..,, 

Times field 
strength 

10 
100 

1000 

Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 
25.0 210.0 ..... 
7.3 48.0 160.0 
4.6 16.0 40.0 

Minus 10 Minus 20 Minus 30 
30.0 235.0 650.0 

6.3 49.0 150.0 
3.9 12.3 21.5 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 
12.7 23.5 33.0 
31.0 51.0 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 ke. 5.9 20.0 52.0 

1000 Ice. 4.6 14.8 40.0 
14001cc. 3.1 9.3 23.5 

Minus 10 Minus 20 Minus 30 
6001cc. 8.0 30.5 94.0 

10001cc. 5.0 17.5 53.0 
1400 ke. 2.4 8.0 24.5 

Band Widths 
Times field Kilocycles wide 
strength 600 Ice. 1000 Ice. 1400 lcc. 

10 25.0 31.5 12.7 
100 

1000 



cHASS I S number 82 used in the 
Gull ransen model 161 Cham- 
pion receiver has recently been 

measured in our laboratory anti the 
response curs es are shown on this 
page. 

R.f. input \vas through the 81 andard 
dummy consisting of 20 uh, 200 mmf 
and 25 ohms. The output impedance 
load was adjusted to 4000 ohms and 
coupled capacitatively to the plates of 
the 245 tubes. Standard output of 
.05 watts was maintained, and the 
volume control turned to maximum. 
The receiver was phased at 1400 kilo- 
cycles. Line s,oltage 115, current .85 
ampeles. 

Transconductance . of the tubes 
used in this measurement is indicated 

US ED in the Gulbransen models 
73 Champion, Jr., and the 173 
Minuet receivers, the chassis 

model 70 has also been microvolted in 
our laboratory and its response curves 
presented here. 

Antenna input was through the 
standard dummy consisting of 20 uh, 
200 mmf and 25 ohms. Output impe- 
dance was maintained at 4000 ohms 
and was coupled capacitatively to the 
plates of the output tubes. 

Receiver was phased at 1400 kilo- 
cycles and the volume control turned 
on full. Line voltage 115, current .7 
amperes. 

Transconductance of the tubes used 
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by the following values: 1 r.f., 1080; 
2 r.f., 1250 ; 3 r.i., 1170; detector, 
1000; 1 a.f., 1180; p.p., 1870 and p.p., 
1700 micromhos. 

Interference ratios and band widths 
are shown in these tss o tables : 
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in this measurement will be found 
here : I r.f., 1170 ; 2 r.f., 1080 ; de- 
tector, 1250: 1 a.f., 1000; p.p., 1870 
and p.p., 1700 microinhos. 

In the two tables below are the in- 
terference ratios and the band widths : 
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Radio Se;Tice Schematics 

Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc. 60.0 520.0 . 

1000 kc. 13.0 130.0 700.0 
l400kc. 8.0 40.0 150.0 

Minus 10 Minus 20 Minus 30 
600 kc. 170.0 

1000 kc. 19.0 190.0 440.0 
1400 he. 7.4 41.0 150.0 

Times field 
strength 

Band Widths 
Kilocycles wide 

600 kc. 1000 kc. 1400 kc. 

rz; 

Resowce Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 1 ce. 20.0 125.0 440.0 
1000 ke. 8.5 45.0 160.0 
1400 kc. 3.6 14.5 43.0 

Minus 10 Minus 20 Minus 30 
600 ke. 24.0 170.0 490.0 

1000 kc. 10.5 67.0 180.0 
1400 k.c. 3.8 15.0 48.0 

Band Widths 
Kilocycles wide 

690 kc. 1000 kc. 1400 kc. 
15.0 17.0 34.0 
35.5 49.5 
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I ' EAMd 
IVI the modelSURE SG-SENTS, 

tured by the Howard Radio 
Co., are shown on this page, this re- 
ceiver being of the midget type now so 

popular. 
Radio frequency input was through 

the dummy antenna, consisting of 20 
uh, 200 mmf and 25 ohms. Output 
impedance was maintained at 4000 
ohms, coupled eapacitatively to the 
plate of the 245 output stage. 

Receiver was phased at 1400 kc and 
the volume control turned on full. 
Line voltage 112 volts, current .6 am- 
peres. Standard output of .05 watts 
was maintained during the measure- 
ments. 

Transconduetance of the tubes used 
is indicated by the figures after each 
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odel SG 
tube number : 1 r -f 1170 ; 2 r -f 1250; 
3 r -f 1080 ; detector 1000 ; output 
stage 1870 micromhos. 

Interference ratios and the band 
widths as taken from the selectivity 
curve are shown in the two tables fol- 
lowing: 
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Resonance 

600 kc. 
1000 ke. 
1400 kc. 

600 kc. 
1000 kc. 
1400 kc. 

Times field 
strength 

10 
100 

1.000 

Interference Ratio 

Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

49.0 240.0 780.0 
19.0 120.0 390.0 
15.5 105.0 330.0 

Minus Minus Minus 
10 20 30 

170.0 1000.0 
35.0 180.0 470.0 
59.0 300.0 

Band Widths 

Kilocycles wide 
600 kc. 

8.5 
22.2 
52. 

1000 kc. 
11.5 
34.0 

1400 ke. 
14.2 
32.5 
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Westinghouse Columaire Moc el 
REC +'NTLY marketed by the 

Westinghouse interests, and 
known as their ('olumaire 

model, the \VR8-R has been measured 
in. our laboratory and the curves de- 
rived from these measurements are 
shown on this page. 

Input to the receiver was through 
t he standard dummy consisting of 20 
uh, 200 nilnf and 25 ohms. Output 
impedance was maintained at 8 ohms, 
being taken across the voice coil. 

The receiver was phased at the fre- 
quency value at which<it was set at the 
factory, and volume control turned on 
full. The standard output of .05 
watts was maintained on all measure- 
ments. 

Transvondneta»ce of 1 he t ubes used 
in the tests is indicated for each of the 
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t 

stages: 1 r -f 1070 ; mixer 1050 ; de- 
tector 1020; 1 i -f 1100; 2 i -f 1060; p.p. 
1770 ; p. p. 1740; oscillator 1100 mi- 
cromhos. 

In the two tables following will be 
found the interference ratios and the 
band widths as taken from the selec- 
tivity curve : 
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Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc. 
1000 ke. 
1400 kc. 

600 kc. 
1000 ke. 
1400 he. 

Times field 
strength, 

10 
100 

1000 

1' 

Il Ill 

It, It 
Ii 

Minus N inns Minus 
10 20 30 

770.0 
770.0 
770.0 

Band Widths 
Kilocycles wide 

600 ke. 1000 Ice,. 1400 he. 
8.() 8.() 8.0 

11.5 11.5 11.5 
19.0 1 P.O 19.0 
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General Motors Little General Mode 
GENERAL MOTORS' midget 

known as the Little General 
has recently undergone meas- 

urement in our laboratory with the 
results shown in the sensitivity, se- 
lectivity and fidelity curves as illus- 
trated here. 

The standard dummy, coI sisting of 
20 uh, 200 mmf and 25 ohms was used 
in the input circuit. Output im- 
pedance was kept at 4000 ohms and 
coupled capacitatively to the plate 
of the single output tube. 

Receiver was phased at the fre- 
quency setting at which it was aligned 
at the factory, and the volume control 
turned -to maximum. Line voltage 
115 volts, current .55 amperes. 

The transconductance of the .tubes 
used in this measurement is indicated 

below : 1 r -f 1070 ; 2 r -f 1020 ; 3 r -f 
1080 ; detector 1050 ; output stage 
1770 micromhos. 

In the two tables following will be 
found the interference ratios and the 
band widths as taken from the se- 
lectivity 
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Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc. 41.0 225.0 1000.0 
1000 kc. 24.0 145.0 670.0 
1400 kc. 14.0 69.0 290.0 

Minus 10 Minus 20 Minus 30 
600 kc. 13.0 120.0 550.0 

1000 kc. 7.7 76.0 410.0 
1400 kc. 5.9 45.0 245.0 

Times field Kilocycles wide 
strengtl 600 ke. 1000 kc. 1400 kc. 

10 14.0 17.7 21.0 
100 34.0 39.0 47.0 

1000 65.0 

Audiola Radio Model ST 31 
MODEL 8T31 made by the 

Audiola Radio Co., shows 
the sensitivity, selectivity 

and fidelity indicated in the three 
graphs following this article. 

Radio frequency input from the 
generator to the receiver was through 
the standard dummy consisting of 20 
uh, 200 mmf and 25 ohms. The out- 
put impedance was adjusted to 4000 
ohms, coupled capacitatively to the 
plates of the output tube. 

The receiver was phased at 1400 kc. 
and the volume control turned to its 
maximum setting. Line voltage 115 
volts, current .8 amperes. The stand- 
ard output of .05 watts was . main- 
tained. 

Transconductance of the tubes used 
in these measurements is shown by the 

figures following the tube stages : 

mixer 1050 ; detector 1080 ; 1 i -f 1060 ; 
2 i -f 1100 ; 1 a -f 1020 ; p.p. 1800 ; oscil- 
lator 1070 micromhos. 

In the two tables following will be 
encountered the interference ratios 
and the band widths as disclosed by 
the selectivity curve : 
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Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 
140.0 
140.0 
140.0 

Minus 10 Minus 20 Minus 30 
600 kc. 130.0 

1000 kc. 130.0 
1400 kc. 130.0 

600 kc. 1000 kc. 1400 ke. 
13.5 13.5 13.5 
19.0 19.0 19.0 
25.0 25.0 25.0 
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11. 

Majestic Radio Model 20 
MPLOYING the 550 and 551 
type of tubes described by 
Messrs. Ballantine and Snow 

in the article on page 42 of our Jan- 
uary issue, the Majestic chassis 20 
used in their model 23 receiver repre- 
sents the first factory receiver using 
these tubes to be placed on the mar- 
ket. This receiver was microvolted 
in our laboratory and the curves de- 
rived therefrom are shown here. 

Input from the generator was 
through the standard dummy antenna, 
with 20 uh, 200 mmf and 25 ohms. 
The output impedance was adjusted to 
4000 ohms and coupled capacitatively 
to the output plates. 

The receiver was phased at 1000 
kc. and the volume control turned on 
full. The standard output of .05 
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watts was maintained on all the tests. 
Line voltage 110 volts, current .95 
amperes. 

Transconductance of the tubes was 
not measured since the chassis came 
equipped with Majestic tubes. In the 
routine measurements the laboratory 
tubes are used. 
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Interference Ratio 

Resonance 

600 ke." 
1000 kc. 
1400 ke. 

600 kc. 
1000 kc. 
1400 kc. 

Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

54.0 
105.0 
28.0 

Minus 10 
56.0 
95.0 
28.0 

Times field 
strength 600 ke. 

10 13.0 
100 22.5 

1000 33.0 

Minus 20 Minus 30 

. . . 

Band Widths 

Kilocycles wide 
1000 ke. 1400 kc.. 

11.0 15.0 
20.0 26.0 
34.0 37.0 

Grebe Radio Model SK,04 
GREBE 'S model SK -4 receiver is 

another of the radio sets being 
recently measured in our en- 

gineering laboratory. The curves re- 
sulting from these measurements are 
shown accompanying this article. 

Antenna input was through the 
usual dummy antenna, consisting of 
20 uh, 200 mmf and 25 ohms. The 
output impedance was adjusted to 
4,000 ohms and coupled capacitatively 
to the plates of the output tubes. 
The standard output of .05 watts was 
ma intained on all measurements. 

The receiver was phased at the fre- 
quency setting at which it, had been 
aligned in I he factory, and t he volume 
coAtrol turned to maximum. I inc 
voltage 110, ell nent .95 amperes. 

Transeonductance of the tithes em- 
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ployed in these tests is indicated by 
the values following the tubes indi- 
cated : 1 r -f 1050 ; 2 r -f 1070 ; 3 r -f 
1020 ; detector 1100 ; p.p. 1770 and 
p.p. 1740 micromhos. 

In the two tables following will be 
found the interference ratios and the 
band widths : 
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Interference Ratio 

Resonance Kilocycles off resonance 
Plus 10 Plus 20 Plus 30 

600 kc. 45.0 900.0 ..... 
1000 kc. 8.4 110.0 970.0 
1400 kc. 5.0 31.0 117.0 

600 kc. 
1000 kc. 
1400 kc. 

Times field 
strength 

10 
100 

1000 

Minus 10 Min. 20 Minus 30 
45.0 920.0 

8.8 110.0 970.0 
5.0 31.0 118.0 

Band Widths 

Kilocycles wide 
600 kc. 
1.2.0 
24.5 
41.0 

1000 kc. 1100 kc. 
21.0 27.0 
39.0 62.0 
50.5 
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Sentinel Radio Model 108 
1=aI'ONSI; curves taken on 
the Sentinel model 108 are 
shown on this page.- Radio 

1'reeplene\ input was tltrottgh the 
standard dummy eonsisting of 20 uh, 
200 mntf and 25 ohms. 

Output, impedance was maintained 
at -1000 ohms, coupled ca pacitat ively 
to the plate of the single output tube. 
Standard output of .05 watts was 
IilcIiIIlail)eel. 

Reeeis er was phased at the fre- 
quency setting at which it had been' 
aligned at the factory, and the vol- 
ume control turned on full. 

Transconductance of the tubes used 
in this measurement is indicated here: 
mixer, 1070; detector, 1020; 1 i -f 
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1050 ; 2 i -f 1000, outpttt. stage 1770, 
and oscillator 1100 uie:ronhos. 

Values of 11e interference ratio and 
the hand widths as taken from 1 he 
selectlx it y curve are indicated in 1 he 
1so tables following: 
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Interference Ratio 
Resonance /Ciloct/cic..«4f resonance 

Plus 10 ['Ins 20 Plus :il) 
kc . 1 I .0 870.0 
ke. 22.0 560.0 
Icc . 15.0 300.0 

Minus .Minus Minus 
10 20 30 

600 kc. 41.5 900 
1000 kc. 23.0 570.0 
1400 kc. 15.0 300 

fill() 
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Band Widths 
Times field Kilocycles wide 
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Audio! l 

ANO11IER of the Audiola re - 
ceivers, this being the Audiola 
model 6TJr, has recently been 

measured in our engineering labora- 
tory and the curs es derived are shown 
on this page. 

Input from the generator was 
through the standard dummy consist- 
ing of 20 uh, 200 mmf and 25 ohms. 

The output impedance was kept at 
4000 ohms and coupled capacitatively 
to the plate of the output tube. 

The receiver was phased at 1400 
kilocycles and the volume control 
turned on full. Line voltage was 115 
volts with line current of .45 amperes. 

Transconduet ance of the tubes em- 
ploye 1 in this check-up is indicated by 
the figures follos ing each tube: 1 r -f 
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Radio Model 6'f Jr® 
1080; 2 r -f 1030; detector 1050 ; 1 a -f 
1100 and output stage 1770 mierom- 
hos. 

In tite two tables following will be 
found the interference ratios and the 
band widths as taken from the curves: 
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Resonance 

600 kc. 
1000 ke. 
1400 kc. 

600 Ice. 
1000 kc. 
1400 kc. 

Interference Ratio 
Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
8.8 32.0 81.0 

12.5 49.0 136.0 
5.0 18.5 45.0 

Minus Minus Minus 
10 

7.0 
5.7 
4.7 

20 
40.0 
28.0 
13.7 

Band Widths 
Times field Kilocycles 
Il rength 600 ke. 1000 kc. 

10 23.0 22.0 
100 61.0 58.0 

1000 

30 
112.0 
90.0 
40.0 

acide 
1400 Ice. 

32.0 
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StewartWarner Model R1OOAT 
CURVES of the model R100 -AT 

made by Stewart -Warner are 
presented on this page, this be- 

ing the model with the tone control. 
The previous curves appeared on page 
68, of the September, 1930, issue. 

Input to the receiver was through 
the standard dummy consisting of 20 
uh, 200 mmf and 25 ohms. The output 
impedance was adjusted to 4000 ohms 

! and coupled capacitatively to the out - 
I put tubes. 

The receiver was phased at the fac- 
tory aligning setting and the volume 
control turned to maximum. Stand- 
ard output of .05 watts was main- 
tained. 

Transconductance of the tubes used 
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is shown by the figures in the follow- 
ing : 1 r -f 1040; 2 r -f 1060; 3 r -f 1060 ; 

detector 960, 1 a -f 930; p.p. 1770 and 
p.p. 1720 mícromhos. 

Interference ratios and the band 
widths are shown in the two tables 
following : 
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Interference Ratio 

Resonance Kilocycles off 

Plus 10 Plus 20 

600 kc. 56.0 
1000 kc. 12.5 122.0 530.0 
1400 kc 2.6 12.0 41.0 

Minus 10 Minus 20 Minus 30 
600 kc. 56.0 

1000 kc. 13.0 120.0 500.0 
1400 kc. 2.4 10.5 37.0 

resonance 
Plus 30 

Band Widths 

Times field Kilocycles wile 
strength 600 kc. 1000 kc. 1400 kc. 

10 ... 10.2 18.0 38.0 
100 ... 23.0 38.0 

1000 ... 37.0 

Zenith Radio Modell 
ECJ NTLY measured by our 
engineering (le pa rt.ment, 
curves of the Zenith model B 

are presented for the benefit of our 
readers. 

Antenna in put was through 1 he 
standard (tummy consisting of 20 uh, 
200 mmf and 25 ohms. Output impe- 
dance was maintained at 4000 ohms 
and coupled capacitatively to the 
plates ol: 1 he output tubes. 

The receiver was phased at. 1400 
kilocycles and the volume control 
turned on I.11ll. luine voltage was 112 

volts, line current .8 amperes. The 
standard output, of .05 watts was 
maintained on the measurements. 

r1!1'.a,114('O11(111('1.11ee of I lie I tibes used 

is shown by the figures after the tube 
stages : 1 r -f 1070 ; 2 r -f 1050 ; detector 
1030 ; p.p. 1770 and p.p. 1760 mi- 
eromh(l5. 

In the two tables following will be 
found the interference ratios and the 
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band widths as disclosed by the 
curves: 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 84.0 1000.0 ... 

1000 kc. 8.0 87.0 490.0 
1400 kc. 2.8 8.0 20.0 

11iinus 10 1\iiniis 20 .1Timis 30 
600 kc. 105.0 93.0 

1000 k v. 10.0 100.0 510.0 
1400 ke. 2.7 7.7 211.0 

Band Widths 
Times field Kiloe!jeles wile 
strength 600 kv. 1000 Ice. 1100 ke. 

10 ... 10.0 
100 ... 20.0 

1000 ... 41.0 

20.8 45.0 
1-lI1.7 

i luFllrt! I 

i1 

MI ñi /.'':'ip,v 
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Radio Service Schematics 

Victor Radio Model R45 
0 NE of the radio frequency jobs 

under the Victor banner, 
model R15, is shown on this 

page in response to requests from 
readers. 

The antenna input was through the 
standard dummy consisting of 20 uh, 
200 mmf and 25 ohms. Output load 
impedance was adjusted to 4000 ohms 
an 1 coupled capacitatively to the 
plates of the 245 tubes used in the 
output stage. 

Standard output of .05 watts was 
maintained on all measurements. The 
receiver was phased at its factory 
alignment frequency and the volume 
control turned on full. 

Transconduct ance of the tubes used 
in this measurement are indicated in 
the following values: 1 r -f 1040; 2 r -f 
1080 ; 3 r -f 1070 ; detector 1050 ; p.p. 
1980 and p.p. 1970 micromhos. 

In the two tables shown are the in- 
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terference ratios and the band widths 
as I aken from the selectivity curve : 

Interference Ratio 
Resonance Kilocycles off resonance 

Plus 10 Plus 20 Plus 30 
600 kc. 33.0 390.0 

1000 kc. 6.0 100.0 580.0 
1400 kc. 2.3 12.5 49.0 

Minus 10 Minus 20 Minus 30 
600 kc. 210.0 .. ... . 

1000 kc. 34.0 300.0 
1400 kc. 5.0 27.5 94.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 kc. 1400 ke. 

10 ... 11.0 18.0 31.5 
100 ... 29.0 39.0 

1000 ... 42.5 62.0 

Radiola Receiver Model 48 
ANOTHER of the receivers in 

which reader interest was ex- 
pressed is the Radiola 48 pro- 

duced at the Camden factory and 
whose chassis is marketed under labels 
of members of the combine. Curves 
are shown on this page. 

Output impedance load was ad- 
justed to 4000 ohms and coupled ca- 
pacitatively to the plates of the 945 
tubes used in the output. The dummy 
antenna used was one consisting of 20 
uh,. 200 mmf and 25 ohms. The re- 
ceiver was phased at the frequency at 
which it was aligned in the factory, 
and the volume control turned to max- 
imum. Standard output was main- 
tained at .05 watts as customary. 

..:: r ........................... ...- - 

...::I....................................... ii«....:.:::: 

::. .................... 

:::::::etc :........................ 

The transconductance of the tubes 
used is shown by the values after each 
stage : 1 r -f 1040 ; 2 r -f 1080 ; 3 r -f 
1070 ; detector 1050 ; p.p. 1980 and 
p.p. 1970 micromhos. 

Interference ratios and band widths 
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as taken from the selectivity curve are 
shown in these two tables : 

Interference Ratio 
Resonance Kilocycles off º esonance 

Plus 10 Plus 20 Plus 30 
600 kc. 33.0 390.0 

10001 :c. 6.0 100.0 580.0 
1400 kc. 2.0 10.0 50.0 

Minus 10 Minus 20 Minus 30 
600 ke. 210.0 .... 

1000 he. 34.0 .300.0 
1400 he. 5.7 99.0 105.0 

Band Widths 
Times field Kilocycles wide 
strength 600 kc. 1000 he. 1400 kc. 

10 ... 11.0 18.0 33.0 
100 ... 22.0 39.0 

1000 ... 42.5 62.0 
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UNLESS an individual is 
working with formulas 
and shop methods con- 

stantly some of the short cuts 
are bound to slip his mind from 
disuse. The greatest problem is 
then to be able to put one's 
finger on a particular method 
without having to refer to sev- 
eral textbooks. 

Practically all of the material 
shown in these columns can be 
found in most of the references 
on radio, but usually such a 
search is a tedious one. The 
editorial department of this 
publication thought it might 
save our readers a great deal of 
time and trouble if all the data 
shown here were compiled into 
a single source for preservation 
as a reference. 

The material shown here is 
arranged alphabetically un rler 
the subheads referring to differ- 
ent functions such as capacity, 
coupling, current, inductance, 

- ----- - 

i 

i 

Use of 224 as High Output Screen Grid Detector 

i iiliiill11llilili7ilill11liii iiiii11 71:1::1f111 7>;7i!.=Sll iiliiii ii7'liiliiii{:ilII:7tiStl 
ifij;tiil3ii1¡ll!ii11MiPii11:i?1iÉ1'' II 11iIlsiiii{?l91i 

i »:ii:iíl{{l,ütúti6IlffidI ÍMi Iüiñ11pfiipffitiffltia IN 
I iiillii hiimiiiiii'yiiiá3iiBitiiiigiiéii>ppii i i}t111tisi 11{1 

l'r.i 

1' 
1i{ 

II 1I111}!asi?i'!Í 
I1;1;lIIIlili.lna 
IlliiiiIlll+lllilill ú1 

' .i'll='lií'i4l3iilHí{lititiiiiiiiiilltiiiifi.ri 

is 

::II:11Ill11ll11illi9lllllliilll111111@ 

PIlilldl1111l 11111111111111111111111111111 

1.9111ll11illiü. iñiif.; füiflj ;Rai :Tar mil In P I i':II!`iii11fi{,11111ií?Á 

i}i1l:Illllilillif 

YiiiiiIllllllll 
ipilll'1¡21m0 

1l137 
it 

1't 

181I11lQ1lillglllliliiiily11yáp-itiyll111l11 

MIII'sliiiifitiDPuilÍiiilliii'Jlii$fiM iifd 

:=IIII:`IiD 111111111,1 11 Iffl11 II ' ll11!,áilfirll i: t M, c: 

IiIIIII 1 " ;;:; 

1MIIE 
2t iiíagi !!á.n 

' 
I iEi3l1ll'4PRIP!RM 

Ilti9il`illiil 
iMlIil#II 

! ' I; E tiil i{ EIII'MIllllillli# 

In this graph are shown the charac- 
teristics of the 224 used as a high out- 
put detector, peak r.f. input versus peak 
audio frequency output. 

E, = 2.5 volts 
Ec1 = 5 volts 
Ec2 = 45 volts 
Eb = 250 volts 
Zp = 500 henries shunted by 0.25 

megohms. 
Modulation 15 per cent. 
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Here is shown the 224 used as high 
output detector, peak r.f. input 
peak audio frequency output. 

Ef = 2.5 volts 
Eel = 5 volts 
Ec2 = 45 volts 
Eb = 275 volts (supply) 
Rp = 250,000 ohms 
Modulation 15 and 30 per cent. 

versus 

impedance, etc., so that the par- 
ticular formula relating to that 
function might be easily found. 

It is realized that this com- 
pilation is not complete for the 

advanced engineers, but it is 
felt that the material given will 
serve as a guide to those who 
have occasional use for such 
formulas. 

Amplification 
,U1 rp M 

With conditions above:- 
Amplification at any frequency = 

fug M L2 A= 
( 

L, - 
I 

RpR2-'-¡- 
Cn 

(02 Li L2 cc 
1 

2 

[WLI -1- R2 + c,L2 Rp - 
cuC 2 J 

Where cc=1-K2=1 
Amplification at resonance = 

0,2 M L2 
Ar=p 

i 
M2 

Amplification is at maximum when 

2 (0M=VII112 
Arid is equal to 

1,1 L2 

(R,, Its +0,2 M 2 ) 

Or more conveniently 
M12 

Ar=r 

A,. optimum = A µ 
Or L2 

2 VII 112 

In the above the resistance apparently 
added to the secondary by the presence 
of the primary = 

(02 M2 li.. 
IZ' _ - - - 

It,,' -I- 0)2 14)2 

At optimum coupling R;,1 = R2 or 
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the 11tpaeat resistance is doubled and 
the selectivity hated. This gives a 
complete picture of the tuned r. 1. 
amplifier stage. 

la tuned un pedance stages L1= 111 = 
L2. 

Capacity 
Distt ibuted capacity of a coil 

3 C11 
CD = CR 

4 
Where 

CD distributed capacity of coil 
CR capacity of condenser at resonance 
C11 capacity of condenser at second 

harmonic 
where CD, CR, and C11 are expressed in 
the same terms, micromicrofarads, 
microfarads, or farads. 
Example:- 

CR equals 50 micromicrofarads 
C11 equals 25 micromicrofarads 

From the formula multiply CH by 3, 
which will be 75 micromicrofarads di- 
vided by 4 which equals 18.75 as value 
for 3C11. Subtract this value from CR 
of 50 micromicrofarads which leaves 
31.25 micromicrofarads as the dis- 
tributed capacity of the coil. 

A quick method for measuring the 
distributed capacity of a coil is to tune 
the coil with a calibrated condenser to 
the fundamental of a fairly strong 
oscillator, noting the capacity value at 
resonance. Now tune the same coil to 
the second harmonic of the oscillator 
and note the capacity value at the sec- 
ond harmonic. The capacity value at 
the second harmonic multiplied by 3 
and the result divided by four should 
be subtracted from the capacity value 
at resonance, the remainder being the 
distributed capacity of the coil. 

Capacity 
Capacity of condensers in parallel 

C=C1+C2 
Where 

C total capacity 
C1 capacity of first condenser 
C2 capacity of second condenser 

where C, C1, and C2 are expressed in 
the same terms, micromicrofarads, 
microfarads, farads. 
Example:- 

C1 = .0003 microfarads 
C2 = .00017 microfarads 

From the formula, merely add the ca- 
pacity value of the first condenser to 
that of the second, and the sum of the 
condenser values added will be the 
total capacity. Thus .0003 plus .00017 
equals .00047 microfarads. 

Capacity 
Capacity of condensers in series 

1 
C= 

Where 
C total capacity 
C1 capacity of one condenser 
C2 capacity of added condenser 

wheto C, C1, and C2 ale expressed in the 
same terms, nlcrolnicrofai ads, micro - 
farads, farads. 
Example: 

1 1 = or 200 
C1 .005 

1 1 = or 500 
C2 .002 

1 
C = 

700 

or .00142 mfd 
700 

Or more conveniently 
C2 C1 

C 

C2 +C1 

Capacity 
Capacity reactance: See under Re- 

actance. 
Conductance 

Of vacuum tube (reciprocal of im- 
pedance). 

Gm - _ µ 

Rp 

or of any circuit G = 1 
R 

Where 
Gm mutual conductance in mhos 
µ amplification constant 
Rp plate resistance in ohms 

Example:- 
Ix 420 
Rp 400,000 

From the formula, divide the amplifica- 
tion constant 420 by the plate resistance 
400,000 which equals 1050 micromhos, 
the mutual conductance. 

Conversion 
Factors for conversion, alphabetically 

arranged. 
Multiply 

Amperes 
Amperes 
Amperes 
Cycles 
Cycles 
Farads 
Farads 
Farads 
Henrys 
Henrys 
Horsepower 
Horsepower 
Kilocycles 
Kilovolts 
Kilowatts 
Kilowatts 
Megacycles 
Mhos 
Mhos 
Microamperes 
Mierofarads 
Microhenrys 
Micromhos 
Micro -ohms 
M icrovolts 
Microwntts 
Micromicrofarads 
111icrotnicro-ohms 
Milliamperes 
Milli henrys 
Millitnhos 
Milliohms 

microamperes 
milliamperes 
megacycles 
kilocycles 

1,000.000,000,000 micromicrofarads 
1,000,000 microfarads 
1.000 millifarads 
1.000,000 mierohenrys 
1.000 millihenrys 
.7457 kilowatts 
745.7 watts 
1.000 cycles 
1,000 volts 
1,000 watts 
1.341 horsepower 
1,000,000 cycles 
1,000,000 micromhos 
1,000 millimhos 
.000,001 amperes 
.000,001 farads 
.000.001 henrys 
.000.001 mhos 
.000.001 ohms 
.000.001 volts 
.000.001 watts 

.000.000,000,001 farads 
.000,000,000,001 ohms 
.001 amperes 
.001 henrys 
.001 mhos 
.001 oaths 

1;y To Cet 
1,000,000,000,000 micromicroamperes 
1.000,000 
1.000 
.000,001 
.001 

Millivolts 
Mllll..att. 
Ohms 
Ohm. 
Ohio. 
V. 
volts 
Watts 
watts 
Iva tie 

Coefficient 
coupling. 

lM)I volt. 
X .001 watt. 
X 1,000,000,000.000 mlerunderu.uhu.. 
X I,1100,000,1)011 
X 1, N)0 
X I,00o,00u 
X 1,000 
X 1,000,000 
X 1.000 
X .001 

ndr.u-uhu.. 
w1111uhm. 
mluiuvult. 
nt1111vult 
oticruwatt. 
0.1111wstt. 
kilowatt. 

Coupling 
of direct or 

M 

k = 14., 

inductive 

Where 
k coefficient (always less than 

unity) 
M mutual inductance between two 

circuits 
L1 total self inductance of first cir- 

cuit 
L2 total self inductance of second 

circuit 
where M, L1, and L2 are expressed in 
the same terms, millihenrys, micro - 
henrys, henrys. 
Example:- 

M = 1 millihenry 
L1 = 2 millihenrys 
L2 - 2 millihenrys 

From the formula multiply L1 2 milli - 
henrys by L2 2 millihenrys, which 
equals 4 millihenrys. Square root of 
4 is 2. M is 1 millihenry divided by 2, 
which is .5, or the coefficient of direct 
or inductive coupling. 

Coupling 
Coefficient of capacitative coupling 

k= 
Cm 

1/CI C2 

Where 
k coefficient (always less than 

unity) 
C1 total capacity of first circuit 
C2 total capacity of second circuit 
Cm mutual capacity between two cir- 

cuits 
where C1, C2, and Cm are expressed in 
the same terms, micromicrofarads, 
microfarads, or farads. 

Where 

VCl.XC2 
K 

Cm 

Ca X Cm 
C1 = 

Ca + Cm 

CbXCm 
C. - 

r Ch T Cm 
Example:- 

Ca = 100 mmf 
= 300 mmf 

Cm = 200 mmf 
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Cl = 

C2 = 
500 5 

,J200 
600 

,- -x 
3 5 

K = = .444 or 44.4°10 

100 X 200 
= 

200 
mmf 

300 3 
300 X 200 

= 
600 

mmf 

200 

Current 
Various formulas for current. 

E I=- 
R 

I_P 
E 

I=/P 
R 

E 
I = 

E 
I = 

P 
I= 

E p.f. 
Where 

I in amperes 
E in volts 
R in ohms 
P in watts 
Z in ohms 
X in ohms 
p.f. power factor 

Current 
In counter e.m.f. 

E, 
I= 

wL 

Where 
I in amperes 
E, counter e.m.f. in volts 
L inductance in henrys 
w 27rf 
it 3.1.416 
f cycles per second 

Current 
In parallel circuits (Kirchoff's law) . 

I=I1+I2 
Where 

I in amperes 
I1 in amperes 
I2 in amperes 
At any point in a circuit the sum of 

the current directed toward a point is 
equal to the sum of the currents directed 
away from the point. 

Current 

Parallel Resistances, Series Capacities Chart 

100-\ 

95 

90-\ 

85-\ 

80 

R1 -0R C1 

IN UNITS 

75 

R -OR -C IN UNITS 

70 . 
65 

601 
1 

55-11 

50' 

45 

40-\ 

35-\ 
t 

30 \ 
25-\ 

ti 

20-\ 

15- 

10-. 5 
1 

5- 

45- 

35- 

25-4 

115-#. 

50 /-100 

-95 

-90 

/-85 
f 

- 40 1-80 

1 
/-75 

/70 

f-65 R2 OR C2 

IN UNITS 

-30 -60 

/11 55 

/50 

20 

-10 

I/-40 

f 
35 

¡30 

/z5 
I 

10 

15 

This chart suffices for both resistances in parallel and capacities in series since 
the formula for each is the same. 

Lay a straight -edge from unit desired on the left oblique line to unit desired 
on right oblique line. Point at which straight edge intersects the vertical line 
is the resultant value in units. 

To increase range of the scale multiply or divide all values by the factor de- 
sired, such as one -thousandth, one hundredth, one tenth; ten, one hundred or 
one thousand, etc. 

Where 
Ir current in amperes at resonance 
E in volts 
P in ohms 
L in henrys 
C in farads 
w 2 it f 
rr 3.1416 
f cycles per second 

Decibel 
Formerly called .transmission unit 

TU. 
In series resonant circuit I2 

E Db = log 20 
I1 

2 1 z JrEz -vR +(wL-- Db=loa20- 
\ C / 

l 
E1 

P2 
Db= log 10- 

Pi 
E22 

Db = lop 10 
E1 

122 Db= loft 10 
Il 

Where 
I.2 output in amperes 
I, input in amperes 
E2 0114p111 in volts 
E1 input in volts 
P2 output in watts 
Pi input in watts 
A Db is the number of decibels by 

which any circuit's output and input 
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Transformer Turns -Per -Volt Chart 
TURNS PER VOLT 

60^- 25 ^- 
30---70 

FLUX DENSITY 
KILOLINES PER 
SQ. IN. Sq. CM. 

90 

80- 
70 - 
60-- 

50- 

40- 

30- 

-12 

-10 
-- 9 
-8 
-7 
-6 
-5 

CORE FIRER 
SQ. IN. SQ. CM. 

.1-.-7 
-.8 -.9 
-1.0 

.2- 

.3 

4 
.5-- 
.6-I-4 
e -I-5 .9--6 

1.0 7 

3.5 

2 --15 
3 --20 
4 -30 
5 
6 40 

2 

3 

-8 -.9 - Jo 

25 - 
20 - 
15 

10 - 
9 - 
8- 
7- 
6- 
5- 
4 -- 

3 

2- 

- 60 

-50 

-40 

-30 

- 20 

-15 

-10 
-9 
-8 

7 

-6 
-5 

4 

-3 
1-- 

Knowing the flux density and the core area, the turns per volt for either a pri- 
mary or secondary may be determined by merely drawing a straight line the 
flux density column through the core area column, the extension of the line 
terminating in the turns per volt column. 

Flux density is a quality of the kind of iron used. The flux density of differ- 
ent types of core material may be found by referring to any of the standard 
works on electricity. 

For convenience the flux density column is divided into kilolines per square 
inch and kilolines per square centimeter. The core area is also divided into 
square inches and square centimeters. The turns per volt column gives values 
for sixty cycle on the left of the column and for twenty-five cycle on the right. 

ratio differs, provided that circuit does 
not contain vacuum tubes or rectifiers. 

Efficiency 
Efficiency is the ratio which the iiiput 

bears to the output of any circuit and 
is expressed in percentage of efficiency. 
Output and input values must be in the 
same units. 
Example:= 

P2 
Efficiency - 

Pl 

Where 
P2 output power in watts 
P1 input power in watts 
P2 400 watts 
Pr 600 watts 
Dividing 4.00 by 600 equals .66 per- 

centage of efficiency. 
Frequency 

At resonance in series circuit 
1 

f = N/LC 
27r 

in parallel circuit 

1 I 1t= 

l it 1( 41 

Where 
I. cycles per second 
it 3.1416 
L in henrys 

in farads 
It in ohms 

Inductance 
In counter e.m.f. 

Where 
L 
E 
I 

n 
f 

L - E 

WI 

in henrys 
in volts 
in amperes 
2 r f 
3.1416 
cycles per second 

Impedance 
Of inductance and resistance circuit 

in series 
Z = \/R2 + (WL) 2 

Where 
Z in ohms 
R in ohms 
L in henrys 
w 2 a f 
n 3.1416 
f cycles per second 

Impedance 
In capacitative circuit, resistance and 

capacity in series 

Z = R' -{- ¡ 1 l 
V \ wC / 

2 

Where 
Z in ohms 
R in ohms 
C in farads 
w 2irf 
it 3.1416 
f cycles per second 

Impedance 
Resistance, inductance and capacity 

in series 

1 

Z = R2 -(wL - 
w 

Where 
Z 
R 
L 
C 

ir 
f 

in ohms 
in ohms 
in henrys 
in farads 
2 r f 
3.1416 
cycles per second 

Impedance 
E Z=- 
I 

E = IZ 
E 

I = 

)2 
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Where 
Z in ohms 
E in volts 
I in amperes 

Inductance 
Mutual inductance measurement. 

L1 - L2 
- M= 

4 
M = mutual inductance in uh 
L1 = inductance fields aiding 
L2 = inductance fields opposing 
A quick method of measuring the 

mutual inductance is to measure in- 
ductance of the two coils assisting, then 
measure inductance of two coils buck- 
ing. Divide the difference by 4, which 
gives the mutual inductance between 
the two coils. 

Inductance -Capacity Ratio 
Finding LC of any wavelength when 

LC at 100 meters is known. 
X2 

2 

LCx2= -) LCx1 
x1 

Where 
LC X2 = LC ratio wanted . 

x2= Any given wavelength 
x1 = 100 meters 

LC xi .002816 
Example: - 

For X2 substitute 450 at which LC 
desired 

For x1 substitute 100 at which LC is 
known 

For LCX1 substitute .002816 
Dividing 450 by 100 equals 4.5, which 
squared is 20.25, times .002816 equals 
.05702, which is desired LC ratio at 
450 meters. 

For convenience of shop workers the 
following table of wavelengths, fre- 
quencies and LC ratios is given from 
200 to 600 meters: 

Meters Cycles IA Ratio 
200 1,500,000 .01126 
210 1,129,000 .01211 
220 1,364.000 .01362 
230 1.304.000 .01481) 
240 1.250.000 .01621 
250 1,200.000 .01759 
260 1,154,000 .019113 
270 1,111,000 .0205 
280 1.071.000 .0221 
290 1,034,000 .0237 
300 1,000,000 .0253 
310 9614.000 .0270 
820 038,000 .0288 
380 909,000 .0306 
340 883,000 .0325 
350 857,000 .0315 
86o 834,000 .0365 
370 1411,000 .038rí 
380 700,000 .0106 
390 760.000 .0428 
400 760,000 .0450 
4 1 9 732,000 .0473 
420 715,000 .0106 
4:10 001,000 .0520 
440 6142.010 0545 
460 667 1100 .0579 100 06",1100 .0596 
470 0311 00(1 .0622 180 11 6,000 .0049 490 Cl ",000 ,1)870 
61)0 
6I0 000,000 

111414,090 
.117111 
.J732 n"O 577.009 .0701 530 

640 
1, 10 
lino 

500,009 
666,991) 
r.n,00O 
636,1)1)1 

.11791 

.0821 

.0146:: 
,111483 670 

680 6? 7,009 
617.00o .1191 ú 

. 11047 1,00 609,000 .1)1180 non 61)0,000 
, 1013 

Poser 
P _ 1 I'; 

I'," 
P_ - 

R 

Self -Indicating Resistance Chart 

RESISTANCES - IN - OHMS 

10 10,000 -5,000-3,333-2,500-2000-1,666-1,428-1250-1,11 1-1,000 1111111111 
9 9íJ¡00-4,500-3,000-2.2{50-1,800-1,500-1,285 -1,125 -1,000- 900 

I I I I I I I I I I 

8 8000-4,000-2,666-2,000-1,600-1,333-1,142-1,000- 888 - 800 

I 

7 7,000-3,500-2,333-1,750-1400-1,166 -1,000- 875 - 777 - 700 

I I I I I I I I I I 

6,000-3,000-2,000-1,500-1,200-1,000-857 - 750 -666 - 600 

1 1 1 1 I I 1 11 
5 5000-2,500-1,666-1,250-1,000- 833 - 714 - 625 - 555 - 500 

11 I I I I I I I 

4 4,000-2,000-1,333-1,000- 800 - 666 - 572 - 500 -444 -400 

I I I I I I I I 

3 3,000-1,500-1,000- 750 - 600 - 500 - 428 - 375 - 333 - 300 

I I I I I I I I I I 

2 2000-1,000- 666 - 500 - 400 - 333 - 286 - 250 - 222 - 200 IIIIIIIIII 
1 1,000- 500 - 333 - 250 --- 200 - 166 - 143 - 125 - 1 1 1 - 100 

.001 .002 .003 .004. .005 .006 .007 .008 .009 .010 

CURRENT- IN - AMPERES 

When volts and amperes are known, intersection of voltage and 
current lines gives resistance in ohms. To extend scales: When mul- 
tiplying voltage by any factor with current remaining fixed, multiply 
resistance by same factor. When multiplying current, voltage remain 
ing fixed, divide resistance by same factor. When dividing voltage 
by any factor, current remaining fixed, divide resistance by same 
factor. When dividing current by any factor, multiply resistance by 
same factor. 

Where 
P in 
I in 
E in 

P = I2 R 

P=IEcos¢ 
P=IEp.f. 

watts 
amperes 
vol t:+ 

cos 0 angle 
p.f. power factor 

Reactance 

7r 3.1416 
f cycles per second 

Reactance 
Inductive. 

1 

Capacitative. Wh('r1, 

X in ohms 

Where 
X in ohms 
C in farads 

2 ,r f 

WII(r1 
\ III 4111111Y 

X1, ill (Illlly 
X in (Illmy 
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Capacity, F teqtteuey 
A 

1500 

500 

400 

300 

200 

100 

40 

30 

20 

10 

15 

10 

-P- 

T 

-,- 

and Inductance Chart 

2000 - 

B 

150 

- - 200 

2 500 250 

.3000 300 

3500 350 

14000 400 

5000 - -500 

6000 600 

7000 - 700 

8000 800 

9000 900 
10000 1000 

15000 1500 

20000 

25000 - 

30000 3000 

40000 

50000 

60000 

75 000 

A B 

- 2000 
18 
17 

16 - 
15 -- 
14 

-7- 
12 -- 
11 - - 
10 1000 

9 

8 

7 

6 __ 

5 500 

4 400 

3 300 

2 200 

T 

1 --100 
.9 

.8 - 
.7 --- 

.6 -- 

.5 -- 

4 -- 

.3 --30 
Knotving capacity in micromicrofarads and the frequency in kilocycles to be 

covered by a condenser at maximum capacity the inductance required for a coil 
may be found by running a straight line front the micromicrofarads column 
through the kilocycle column, the line intersecting the inductance column. 

Knowing the condenser capacity and the inductance of the coil, the frequency 
to which the coil will tune can be found by running a line from the micro- 
microfarads column to the microhenries column, the point of intersection on 
the kilocycle column will be the frequency of coil and condenser. 

Knowing the kilocycles and the inductance, the size of condenser to be used 
to cover that frequency can be found in the same manner indicated; extension 
of a straight line front microhenries through kilocycles will terminate on the 
micromicrofarads line. 

I(e,,isttlnet 
Measurement ttl. r.f. re'4istanre by le 

aCtalll'e variation using iiiitli1111I1ed C.w 
and varying the capacity. 

11! 

It X1 
1/2 11'2 

X1 change of reactance between two 
observations of cut rent 

I,. current at resonance in ttutpeat% 
I1 current off resonance in amperes 
It -- resistance in ohms 

Resistance 
E 

R = - (d.c. only) 

or at series resonance 
E2 =- 
P 
P R=- 

12 

Where 
R in ohms 
E in volts 
I in amperes 
P in watts 

Resistance 
In parallel. 

R= 
Where 

R in ohms 
R1 in ohms 
R2 in ohms 

Resistance 
In series. 

R= R2 

Where 
a wavelength in meters 

2,7. f 
3.1416 

f 300,000 cycles conversion factor 
L inductance in henrys 
C capacity in farads 

Variants: 

x = 1.884 V/LC 
where L in microhenrys, C in 

micromicrofarads 
= 1884 N/LC 

where L in microhenrys, C in 
microfarads 

x = 59,570 VLC 
where L in millihenrys, C in 

microfarads 
= 1,884,000 \/LC 

where L in henrys, C in micro - 
farads 

R2XR1 

R2 -}- R1 

Where 
R in ohms 
R1 in ohms 
R2 in ohms 

Resonance 
Wavelength of series resonance 

x=wN/LC 
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Resonance 
Frequency of series resonance. 

1 f= 
2 7r VLC 

Where 
f frequency in cycles per second 
n 3.1416 
L inductance in henrys 
C capacity in farads 

Variants: - 6,000 3 

159.2 -200 - - 4,000 
f = VLC 3,000 

L in henrys, C in micro- 3 
- 

2,000 . - 2- 

farads 
- -. ;000 

I 
5033 

f = VLC 600__ c 
where L in millilienrys, C in . 7'155 400 o, 

microfarads - 90 -300 -.1.- 

159,200 = 80 5 - 200 1 - 
E 

f=VLC -70 5 w- 
where L in microhenrys, C in 60 " _ 100 

.8 - microfarads (o-50 E _- 60 . 

Resonance - . 6 V - 40 
Oscillation constant of series reson- -40 Ó 30 

ance. - -20 ,6- 
1 

w = VLC 
Where 

w 2,rf 
7r 3.1416 
f cycles per second 
L inductance in henrys 
C capacity in farads 

Variants: 

(1) = 

- 400 

-300 

-30 

-20 

- 15 

1000 - 

VLC 
where L in millihenrys, C in - 

millifarads 
31,620 

= VLC 
where L in millihenrys, C in 

microfarads 
1,000,000 

' w =1/LC 
5 

where L in microhenrys, 
microfarads 

Voltage 
E = IR d.c. only 

P 
E = - d.c. only 

E = RP d.c. only 
E=IX 
E=I"/. 

P E= 
Where 

E in volts 
I in amperes 
R in ohms 
P in watts 
X in ohms 
Z in ohms 
p.f. power factor 

I p.f. 

-10 

Coil Turns, Inductance and Diameter Chart 

10 - 
8- 

-1 6 - 
5- 
4- 

8 

=10 

=11 

Knowing the turns of a coil, its length of winding, and the diameter, the in- 
ductance may be found by using a straight edge from the turns column to the 
ratio (length of winding) column, intersecting the axis column; then a second 
line from the intersection of the axis column to the diameter column. The 

C in inductance in microhenries will be the point where the second line intersects 
the inductance column. In the above chart the first line is laid from 100 turns 
to 2.5 ratio (which is length of winding) this first line intersecting the axiss 
at 3.8 on the scale. The second line is from 3.8 on the axis scale to the 2 inch 
diameter, intersecting the inductance column at 600 microhenries. 

Knowing the diameter, ratio and the inductance, the number of turns may be found by reversing the process. As shown in the chart, draw a line front 2 
inch diameter through the 600 microhenries intersecting axis at 3.8 on the 
scale; then run line fron. 3.8 on axis scale to 2.5 on ratio (length of winding) 
the extension of this line cutting the turns scale at 100 vhcih is the number 
of turns. 

After finding number of turns, consult wire table to determine size of wire 
which will permit given, number of turns in a given length of winding. 

-20,000 

-10,000 

7-10 

1:6 
-4 
-3 
-2 

71.0- 
. 8 - .6 

- q- 

-.3 
-2 

.5 

.4- 

.3 

.2 

-5 

-4 

3 

2--- 

-1.5 

-.75 

-5 

Voltage 
In counter e.m.f. 

E=wLI 

When capacity present. 
1 E. 

w C 
Where Where 

E in volts E in volts 
w 2 it f I in amperes 
ir 3.1416 C in farads 
f cycles per second w 2 7r f 
L in henrys ,r 3.1416 
I in amperes f cycles per second 
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Chassis of Atwatero, 
N the picture to the right may be 

seen the chassis of the Atwater 
Kent model 72 superheterodyne. 

Response curves covering sensitivity, 
selectivity and fidelity appeared on 
page 62 of the January, 1931, issue of this magazine. 

One of the features of the set, aside 
from the superheterodyne circuit, is 
the full vision dial and mechanism 
which operates the smoothest of any 
dial so far encountered. Another 
point of interest is the cutting of the 
rotors in the gang condenser which 
are practically square. 

The oscillator condenser is cut so 
as to permit automatic tracking with- 
out use of padding systems. There is 
also provided an antenna trimmer so 
that the set may be adapted to any 
antenna. There is also a felt damper 
on the plates of the oscillator rotor to 
prevent any mechanical vibration of 
the plates which might result in micro - 
phonics. 

I 

j 

- 

erak Model 72 

o , I 

. 

_ I.- 

Copper Wire Table 
Reprinted from The General Radio Experimenter, March, 1927 

\TENDED as an aid in the use of 
the inductance, capacity, fre- 
quency, and the coil turns, in- 

ductance and diameter charts which 
appeared in the Radio. Engineering 

section of our September, 1930, issue, 
the table shown here will be of con- 
siderable value to the service man, 
builder, experimenter or technician, 
since it gives turns of wire per inch of 

different sized conductors. 
Readers making use of this table 

should also refer to the charts on 
pages 8S and 89 of the September, 
1930 issue. 

FEET PER POUND OHJIS PER POUND 68° F TURNS PER INCH Po1_'NDS PER 1000 FEET :1¡ º e c c c c CA . C 

u 
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^ Y _ _° - ! = 

r. 
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01 
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Chassis of AtwateroKent Model 72 
IN the picture to the right may be 

seen the chassis of the Atwater 
Kent model 72 superheterodyne. 

Response curves covering sensitivity, 
selectivity and fidelity appeared on 
page 62 of the January, 1931, issue of 
this magazine. 

One of the features of the set, aside 
from the superheterodyne circuit, is 
the full vision dial and mechanism 
which operates the smoothest of any 
dial so far encountered. Another 
point of interest is the cutting of the 
rotors in the gang condenser which 
are practically square. 

The oscillator condenser is cut so 
as to permit automatic tracking with- 
out use of padding systems. There is 
also provided an antenna trimmer so 
that the set may be adapted to any 
antenna. There is also a felt damper 
on the plates of the oscillator rotor to 
prevent any mechanical vibration of 
the plates which might result in micro - 
phonics. 
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Copper Wire Table 
Reprinted from The General Radio Experimenter, March, 1927 

NTENDED as an aid in the use of 
the inductance, capacity, fre- 
quency, and the coil turns, in- 

ductance and diameter charts which 
appeared in the Radio Engineering 

section of our September, 1930, issue, 
the table shown here will be of con- 
siderable value to the service man, 
builder, experimenter or technician, 
since it gives turns of wire per inch of 

, 

- 

different sized conductors. 
Readers making use of this table 

should also refer to the charts on 
pages 88 and 89 of the September, 
1930 issue. 
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RADIO CALL BOOK MAGAZINE 

,s0'" 

g4µ 

AND 

TECHNICAL REVIEW 
NOW A 

MONTHLY! 
For some time you've wanted the Radio Call Book Magazine 

and Technical Review published more frequently than every three 

months. In answer to this reader demand the publishers have made it a 

monthly to better serve you and the radio industry. 

Now you can get Response Curves 
and Service Schematics of receivers 

you're selling, as fast as measured. 

Use these curves as a yardstick to 

show your prospects what to expect 
From the set you are offering. 

Service men will find Schematics in 

every issue that might ordinarily be 
delayed for months. 

These two features alone (to say 
nothing of the many others) justify 
your subscription today. 

UP..TO-THE.MINUTE IN EVERY DETAIL 
DON'T MISS A SINGLE ISSUE! 

X2.00 
For The 

12 ISSUES 

Citizens Radio Service Bureau, Inc. 

508 So. Dearborn St., Chicago 

I need the Radio Call Book Magazine and 

Technical Review every month. Here's $2.00 for 
the next 12 issues, starting with the. number. 

I am a: 

(Please put a check -mark opposite your occupation) 
Dealer 
Service Man 
Engineer 
Manufacturer 

Distributor 
Salesman 
Technician 
Experimenter 

o 
o 

Name 

Address 

City State 
85.12 

Use This 
Coupon 

Today! 

4,4,0 
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Y consider inferior set testers 
when .a Jewell Pattern 199' Set 
Analyzer, proved through more 

than two years' service, costs so little ? 

Accuracy is vital in a radio service in- 
strument. The large meters of the Pattern 
199 are inherently accurate. These meters 
have been proved on thousands and thou- 
sands óf industrial applications. Their 
clearly marked legible scales are easy to 
read accurately. 

Why consider aii instrument that re- 
quires an éncyí lopedia to tell how to 
operate it? The Jewell Pattern .199 is so 
simple to operate that if you leave the 
instruction book at home you need experi- 
ence no difficulty. 

'Why experiment With cheap, inferior 
testers? The Jewell Pattern 199 is built to 
the highest standards by an exclusive man - 

30 YEARS MAKING GOOD IÑSTRUMENTS 

H 

Pattern 199 Set Analyzer. 

r 

The Jewell Pattern 199 is un- 
equalled in accuracy, speed, 
and simplicity of operation 
by any other analyzer of 
comparable price. 

ufacturer of instruments. The only changes 
in the Pattern 199 in more than two years 
are adjustments to take care of new factors 
in radio equipment. 

In the Jewell Pattern 199 you get a 
proven set analyzer-there are more than 
fifteen thousand of them in service today -an analyzer with two large, easy -to -read 
meters - an analyzer that is inherently 
accurate, durable and reliable-an analyz- 
er that is simple to operate-an analyzer 
that makes every worthwhile field test- 
at a price made possible only by quantity 
production. 

Again we repeat-youmay be able to buy 
some kind of a set analyzer for less money, 
but you can't, get as much for your money in any other analyzer on the market as 
you get in the Jewell Pattern 199. 

Jewell Electrical Instrument Company 
1642-G Walnut St., Chicago, Illinois 

Mail your 16 -page bulletin describing the Pattern 199 
Set Analyzer and other Jewell Service Instruments. 

Name 

Address 


