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circuit. These schematics are drawn to a large scale and so simplified that the whole circuit may
be visualized almost instantaneously.  This enables the service man to work rapidly and ac-
curately.  There is no need for microscopes or clairvoyance in reading our prints.
No  NIi2i v.Co Davten Navg . ¥ Nao SR Howard SG-A $0.50
No. SK3 \ AT : No. SR Howard SG-13 . . . . 50
No. S eie AL ) Noo SRS Hloward 11 . . . 1)
Na. X1t M- American Muhawk i Noo SIS desse | ho . [ .0
No. X2 Al American Mohuw! No. SIET Ke 23 .50
No. SIt74 M- Ames no Mohawlk 96 a { No. NG Kenaedy 10 .0
No. SRI1GH Al American Mohawk (Lyrie) 1387 No. SR4N  hennedy 20 50
Noo SRIGT Al Aerican Molhuwk (larie) X7 Noo SR hennedy 26 .50
No. SITI28 All-Amcrican Mohawk (laric) Model No. SRIZY Kennedy 30 and 3 0
No. 8122 Amrad (0 A - Noo SIUL King Model .50
No. SR Amrad 81 Noo Sis Rolster K200 K22 K25 wond K27 .50
No. SIUI6 Amrad } No. S84 Kolster K21: K23, .50
No. SIE Apex 48 Cliassis 5 Noo SIG2 Kolster IN43 .50
No. SII08  Apex  Serie 1 5 No. SR159  RKolster 80 _and 82 o0
No. SIE28  Atwater-hkent 38 5 Nao. SR Iylectron 70 50
No. N[En] Atwater-Kent 55 and 550 b, Conple No. SR124 Augestic 2 50
Noo SRO2 O Atwater-Kent nd 55¢  (ludu . No. RRI57  Magestie Chassis 15 50
No. SR Atwater-lKent 5 No. SRUX - Aajestic Super. Caasgis 50 .50
No. SRISL Atw rolKent Super 1122 ¢ AT H| Majestic Super Chassis 60 50
Noo SRT Audlol 31 No. SIS Majestie & L .50
No NI Audiola Soper 1 No. NIt Majestic 9G; 9913, 91: 92 and .50
No SEH2 Audiola  Jdunior f Noo SENd - Algjestic 13008 .50
No. SR Balkeit No.o Xiizg Pl NG -R2 .50
Noo NIl Bosch T (D.C). .. No. SR I'hileo 90 wand 90-A, Scries 13 50
No. SE21 Boseh 28 and 29 . Yo Sk Phileo 43 .50
No. SR7 Boseh 4 Noo Nitlod - Radiette 1914 .50
No. SR Boseh Auto ladio 8 No NIt ey ] .50
No. S0 Besch 58 Noo SRInz - Rea .50
N 12117 Dosclr G 5 Noo SIS0 REA G .50
Ne o SR Bremer Tully 7-70 r Noo SReE o Ry b .50
No. SBIA 0 Bremer-Tully 81 and 82 A Noo SR92 - REA N .50
No. SRIZ6 Bremer Tully S SI and S-82 Noo SRIgE - Res s .50
No. SI23 Brunswick 3110 No. NIt 1A Victor 150 and 11-55 .50
Noo SRS Bronswies 1, 12, ) No. SRIZT RCA-Vietor Superet .50
Nao. NI runswick S-14 Noo NIt <entinel 11| 16; 12 and 121 .50
No. SIS runswick L) Noo RIS Senvigel 10613 50
No  SEBi6d Branswick 17 and 21 Noo SRTG - Sentinel 1IR-A .50
No NITs ‘ ion No. SRS Sentinel 111 .50
No. 81l Clarion 80 and ¥1 Noo Si > 1~ Midzer 108 .50
N N 1 nial IRY Nao. NIt1a2 Iver-Narshall D oand | Rl
N 02 . nial nd 34 AL No, XITHW Silver Marshall K n)
No. SRIG0 Colonial 47 and 4N 5 Noo SRI155 - Silver Marshall G .50
Noo SR ol (Clieuago)  SG No. SESS - Silver Manslal 50
AN sht . ey 5 and 54 No. NIhi Silver Marshall [ 50
No. SR Crasley GOR  Gembox No. N2 Silver Marshal A .50
Ne. =0t Crosley 3t Showhox Noo SR Silver-Marshcdl 7250 8\W 50
No.o SHA Crosley  lewelbox F0HR Na. RXR Nilver Super G6-\ 50
No. NBOT { 1 ms, 11 128 and 82N 0 ~ilver Midget TR2-12 50
Na.o Sl « lev 1t (Aute 1 o Nlazle (Continental) 9 .50
No o S ‘ dev F5 Slagle (Continenta t-20 50
No. SIEEE 0 Crosley 120 Sonor Delux 518 50
No. SRHY Crosley 121 Spiatton 28wl 26, .. 6 eq b et s a e as bah SR s d b s e g b 50
No. S50 Crosley 121 ; Sparton ¢ 610 und 620 .50
No. NI Yavlan  ReR r Sparton AC89 .50
No. S i Aute I3 50 Sparton 951 .50
No. NN el Police Short Winne I Nparton 589 .50
N, S[ Fdison 186 and 137 Splivdort 12175 50
No. s1 Edison 181, RH, ¢4 Steinite 261 .50
No NH3 I Duoconeerto 13 2 Steinite 70: 80 and 95 .50
N T3 Fvercady Serje 0 Steinite 600, 605, 630 and 635 50
No. SRIG8  FFada KW Stewart-Warner 102 A and B 50
N Fada 5 Stewart-Warner 960 g 50
Noo ST Fad nid A Stewart -Warner 950 . 50
No. N9 1 ed [T Ntewart War ’oeas. 13 and I 50
No. N0 I 1- 12is¢ nn N80 Stromberg-Carlson 10 and 11 1]
No Skt 1" re n 2-N 19 Y Ntre wrg - Carlson 12 and 14 [3
N, N2 Yeneral | trie 11-41 5 Nao. SHA1L 0 Stromberg-Carlson 19 and 20 .50
No. SRIGE  General Electvie H-32 5 N, BIEIE S stimmhorz-Canliol and 636 .50
No. SRBI107  General I O ] 50 No. 8 _! .\‘!rumhm\g Carlson 16 N
Noo S Gene e T 50 No. 817 Temple §-60; 8-80 and R-90 50
No SEEN  General Motors A o No.o S1t125 0 Temple 861 881 and 891 i 50
No. SB154 General Mator \ 2 No. RILi9  Transitone  Aute  Radie 50
Noo SR GCilfi ) : No. SEI2E Trav-d Model ¢ 50
No. ST Gra GO0 No. Sk U S0 Radio & Television (Glovitone) 26P 0
No. Sb Prait - No. N1 U 80 Radio & Television 3 . ’ .50
No. Sping G e No. SRUD Vitatene 34 (Zaney-Gill Corp.) - 50
No Spi Grebe Svn Dhase ATL 1 a No. X101 Vietor Micro-Svnchronons 11-35; 11-39 and RRI13-57 .50
No. SIHT Grele TAC ' ! No. SI61 Vietor R-32: BRE4S and 1152 i s 50
No. |::. Gl SKO1 g No. 8192 Westinghouse \WIt-5 50
P P '_ N 3 No. SII07  Westinghouse  \WI-4 i 50
Nep STel0F 13 nsen Nine-in-1Lis 5 No. SR137 Westlnghouse WR-10 and 12, R0
No. SRII0 Gulbransen 161 50 No. SEIH41 Zenith A, B, € and D 50
Ner SL€ Howard  Green  Ihemo S 50 No. SRO7 Zenith 710 720 92 and 77 50
No. 8RI63  loward 0 .50 No. SI43  Zenith 52: 53:; 54; 522; 532 and 542.............iinnn. 50
PUBLIC ADDRESS SYSTEMS
No. NS00 Amer-Tran  PPA-S¢ $0.50 No. SI88  Webster (Taecine, Wis)) A37-50. ... ... ... e §0.50
No. SRS Kilver-Marshall 692 50 No. SR89  Webster (Chicazo) DI-250. o i it e 50
Neo S22 Siher 679-B An 50
T'he 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 retwrn mail upon
receipt of the proper amount. C. O. D. orders not accepred.
508 South Decarborn Street, 7th Floor
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Radio Service Schematics
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2 Radio Service Schematics

_—— - _ E—

STANDARD SYMBOLS USED
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Radio Service Schematics

The A-C Dayton Navigator Receiver

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

T HE circuit employed in the Navi-

der patents held by the
Technidyne Corp. It is a
presel«clmn circuit and
comprises three parts, the
selector, the amplifier and
the power pack.

Selector Circuit

The selectlor is composed
of a four gang condenser
and four sets of inductance
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 pa’rs of in-
ductive coils from picking

up any outside signal and also from
various
when such coupling is undesirable.
Coupling between the second and third

the

coupling between

inductance coils is accomplished by the
use of a small coupling coil.
The principle of the amplifier is that

TDoel cenm |

o

o5V
i ;Usf_l
/000-1
! ""* wvw ST —"N
4I||v-§
nov 60~

———e FELD

5@ 24

SPEAKER.
FIELO

YOKE_ |
Con |~ g
+ §

Fig. 10.

The power supply for the A-C Dayton

receiver

described on this page is shown above

coils

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

due to a change in frequency of the im-
pressed signal.
so that the tubes are in a straight line

The amplifier is built

thus overcoming difficulties
due to feed back from tube
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 s
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 1is obtained. If
more sensilivity is desired
the main tuning dial should
be shifted back and forth

slowly until the signal in-

_ lensity is the greatest and the trimmers
can again be more finely adjusted for
the final setting.
should not be varied.

The No. 4

trimmer

7

I S "'IZ_'_'_'_'_'Z'Z'_'_"""“

.

Ww\
.00002-MFo—"

2800
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M N1 g \Wg N 1] SN
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Fig. 11.

diagram shown here
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The preselection tuner used in the A-C Dayton receiver may be seen at the top left of the schematic


www.americanradiohistory.com

Radio Service Schematics

The Amrad Model 70 A. C. Receiver

NOWN as their model 70, the
[< a. c. receiver illustrated sche-
matically on this page is made
by the Amrad Corp. at Medford Hill-
side, Mass. These receivers are neutral-

ized at the factory for average tube
capacity of 8.76

as the oscillator. Remove the third r. f.
tube (third tube from the right-hand
end of the receiver looking from the
back of cabinet). Readjust the tuning
until loudest signal is heard. Then cut
a narrow strip of stiff paper and push

a very strong signal it may not go out
entirely, but will show a very sharp
minimum. When zero or the minimum
point is reached the stage is neutralized.
Remove tube and the paper strip, re.
place the tube and cover, then proceed
with the second r.

mmf. f. slage, which

Should all of % M 2EVAI5 the . second from
the tubes installed sy |l the right and in
in the receiver be %% ‘ exactly the same
at the extreme N s2su7s  manner adjust NC
limits of capacity ! N No. 2. After this

i ’ Q MOT MOUNTED ON v e
the receiver may I\J FPONER N T BFSE CRIO stage has been ad-
possibly oscillate " N7 justed the tube
on the very short ¢k gk N from the first stage
wavelenfrthsy at the X8 m cz gé he right-h gd
g N N on tne right-han
end of the scale. §E -E J- §§ side is removed
When this occurs §’ N T— o and after the fila-
it can be in a great < ' _ ment has been
majorily of cases | | —T masked, adjust NC
stopped by shift- — | Ze y NI N N 225475 No. 1 for mini-
ing Lhe tubes ‘ &%g mum signal.
around. Another =TT ..
_ saaerrery  Aligning R, F.

cause of oscilla- | - - y N N .
: : Stages
tion may be high N 1 - J P
line voltage. This N L T The three neu-
should always be R, Z2ENT tralizing condens-
measured and a .L ers are those near-
connection pro- }C_:\ 7 SR2Z est the tubes. The
vided on the power condensers fur-

k : ! h f
pack set to the thest away Irom
yroper point re- £ PERTNGAST  Ci PART N0 377 70 FRRT WO 7/33 K3 FERTNE 752 the tubes are
prol B R, e 256 M “ 7/36 “ e 97 Cz e v 383
gardless of Rz v os65 M S-S known as the pad-
whether the set C v v 382 T v o ES B o~ o« 475 ding condensers
oscillates at the Fig. 6. The schematic diagram of the power supply used on the Amrad Model 70 and are used for

short waves.

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

is shown above

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

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-
izirg wrench.
There are four possible causes of the
set oscillating on short waves.

(S e S e e e e e

AL FIL LERAS TOEE TWISTED K5 8 TOKYN
FROM ERCH TUEE DFETT 70 TERSINAL STATS

CHRE MUST BE TRKEN THAT THE SHME
MUMHBER OF COWOENSERS (Cs & Ls ) PRE ON QVE-
SIOE OF THE 226 FI. LINE RS THERE ARE
ON THE OTHER.

o K \
g bl
N
N
NN
4 225¥ - g wBYRY N

Fig. 7. In this diagram may be seen the schematic details of the Amrad 70 receiver described in the accom
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panying text
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Radio Service Schematics

Amrad Model S1,

Bel Canto Series

, - = % _
- (- + -~ = /._._ .._4}.. a1 ».‘F I . i r‘\
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" S s - oy B | S | [N - E
— 4 MR ¥ i gy
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rcrma e il s

I HIERSHON CONQ

Fig. 1. The schematic diagram of the receiver and the power supply used in the Amrad model 81 is shown in

ADE by the Amrad Corporation,
M 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
schemalically 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-

the above drawing

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

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volis Volts Volts Volts M. A. Test Change
224 1 R.F. 225 180 1.5 80 4. 7.5 3.5
224 2R.F. 225 180 1.5 80 4, 7.5 3.5
224 3R.F. 2.25 180 1.5 80 4. 7.5 3.5
227 Det. 2.25 30 o . - 1.5 1.6 d
227 1A.F. 225 160 10.5 = - 4.1 5.2 1.1
227 1AF. 225 160 105 B == 4.1 5.2 1.1
245 2AF. 225 250 50 - .. 28 32 4.0
245 2 AF,. 225 250 50 i . 28 32 4.0
280 Rect. 4.65 - — - . 110 -—
Line voltage, 120. Set on 120-volt tap. Volume control maximum.

Fig. 2. Taken with a Jewell analyzer the typical tube voltages would be approxi-
mately as shown in the above table
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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 provided with a voltage control
switch. An electrostatic shield is in-
serted between primary and secondaries
on the power transformer and is
grounded. Pilot lights are operated
across 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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Amrad Receiver Model 84

tom of this paece will be found the

electrical connections for the Amrad
model 81 receiver. A table of the tube
operating values will be found in Fig-
ure. these values being taken {rom
the voltage limits table shown in the
Amrad service manual from which ex-
tracts have been made.

I\ the schematic diagram at the bot-

How Voltages Derived

An examination of the circuit dia-
egram in Figure 2 will show that the

return plate cirenit from the speaker
field is connected direetly to the r.f. and
first audio plates and through a 100,000
ohm resiztor to the detector [)ldl(‘ Thus,
practicallv the same voltage is applied
to the r.f. and first audio [)ldl(’\ while a
somewhat lower voltage is applied to
the detector plate. The appropriate
positive voltage for the screen grid o
the detector tube is applied through a
I 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, 25000 1100, 330 ohms
and thence to ground (chassis). These
resistors =upply  potential 1o the r.f.
screen grids and the first audio emitter.
The circuit to the r.f. screen erids runs
from the junction of the 2500 and 1100
ohin 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 Emitters
of the r.f. tubes are erounded to chassis
throungh proper resistors shown. Emit-
ter of the detector is biased to ground
with a 20.000 ohm resistor.

resistors,

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

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

taining the emitters at positive poten-
tials with respect to chassis and par-
tially, when grid current is flowing, by
the drop due to the grid current in the
60.000 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-

tube is a variable coupling resistor tive bias on the arids of the r.f. and
Amrad Model 84
Plate

Normal M. A.
Tube Position A B C Cathode Sereen Plate  Grid
Type in Set Volts Volts Volts Velts Volts M. A. Test Change
221 1 R.F. 2.3 170 2.5 o).
221 2 R.F. 2.3 170 2.5 00.
221 3 R.F. 2.3 170 2.5 60.
221 Det. 2.3 95 1.0 35.
227 1 AF. 2.3 130 8.0
215 P.P. 2.3 220 40.
245 PP, 2.3 220  10.
280 Rect. 1.6 250

Line voltage 117, Volume control maximum.

Fig. 1.

grid voltages with a high resistance d.c.

Tube operating values in the above table are derived with speaker con-
nected and line voltage of 117, with fuse in high position.
voltmeter (600 ohms or more per volt)

Measure plate and

from 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 1s used as a manual volume con-
trol.  Since it follows the detector in
the circuit, it controls the volume both
ol 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

This decreases the am-
the r.f. and detector

detector tubes.

plification in
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

AMPRD-34-
OWG. NO. SR 106 ORTE 1113 3G
RADIC CALL BOOK MAGRZINE

508 50. OEARBCRN 5T.
CHICRGO, ILL.

tubes is partially accomplished by main- 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.31U.S.Radioand Television

PEX 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
receplion 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
be no control of volume due to the
shorting out of the bias resistance.
Traces of gas in the 224 will cause low
volume. A pronoui.ced 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

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 | may be found
the operating tube voltages as indicaled
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

Plate

Normal M. A.
Tube Position A B C Cathode Sereen Plate Grid
Type in Set Volts Volts Volts Volts Volts M. A. Test Change
224 1R.F. 225 178 3.0 3.0 3 3.4 5.8 2.1
224 2R.F. 225 178 3.0 3.0 36 3.4 58 2.4
224 3R.F. 225 178 3.0 3.0 86 34 5.8 2.4
227 Det. 2.25 60 9.0 9.0 . .25 .30 .05
227 1A.F. 225 160 12.0 12.0 B} 1.5 5.5 1.0
245 P. P. 2.35 246 40 25.0 30.0 5.0
245 P. P. 2.35 216 10 25.0 30.0 5.0
280 Rect. 1.9 37 o

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 N

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 heen
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 shown in the schematic.
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Fig. 2. The schematic diagram of the receiver and power supply for the Apex 31 series is shown in this drawing
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Radio Service Schematics

Atwater Kent Receiver Model No. 38

NE of the many receivers made

by the Atwater Kent Manufac-

turing Company of Philadel-
phia, Pennsylvania, 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 hiouses the set.

Four R. F. Stages

As disclosed in the schematic diagram
Figure 3, the circuit has four stages of
radio frequency amplification, with
double coil type r. f. 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
provided 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,
I'igure 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.

Typical Set Voltages

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

First r. 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. 1.8, plate m. a. grid test
8.1, 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 8.1, plate m. a. change 3.6
Third r. f. 226, tube out, A voltage

Second audio 171, tube out A volt-
age 4.6, B voltage 192, tube in tester A
voltage. 4.3, B voltage 180, C voltage
36, normal plate m. a. 18.0, plate m. a.
grid test 19.5, plate m. a. change 1.5

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

Replacements

It is observed in the Atwater-Kent in.
struction manual that if one variable
condenser is found defective on test, it
1s 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 four double
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1.3, B voltage 173, tube in tester A volt-
age 1.25, B voltage 165, C yoltage 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.

r. f. 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 be 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 che first tube and none in the de-
tector,
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In this illustration is the schematic wiring diagram of the Model 38 Atwater Kent receiver
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Figure 1. The transformer coupled r.f. early version of the Atwater-Kent 55

WO 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-

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 215 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

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 thc screens of the
221’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. In this
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schematic is found the later design capacity coupled r.f. job made by Atwater-Kent
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Atwater-Kent Model 66

ANY requests have been re-

ceived Trom serviee men for

the sechematie diagram of the
Atwater-Kent model 66 whieh is il
lustrated in Figure 2 on this page.
A table showing average tube char-
acteristies as taken with a Weston set
tester is shown i Fieure 1.

Accordine to data shown on the At-
water-Kent  serviee  sheet in some
carly model 66°s the volume control
resistor in the plate circuit of the
first r.f. Is conneeted aeross the rf.
choke coil in the plate cireuit of the
first r.f. tube.  The shider of this re-
sistor is conneeted to a tap on the see-
ond r.f. transformer through a cou-
pling condenser.

Serviee hints covering voltaee read-
ings are found in the Atwater-Kent
wall sheet, which also indicates the
rarious schematies,  While on this
page is given the voltage table as
taken with a tester the trouble
shooting data is abstracted from the

set

wall sheet.

No readines 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 .. resistor;
open . choke in the first 0. plate
cireult ; open .. bias resistor or first
r.f. bias resistor: open speaker field
coll ; open vt choke in second 1.1 plate
eireuit; open A, choke in third r.f.
plate cireuit; open detector filter re-
sistor, coupling resistor, r.1. choke or
detecetor bhias resistor, open first af.

ATWATER KENT—MODEL 66
) T T e
IFube  Posttion] A [ B C Cathode| Sereen | Normal | M. A, |
Type | In Volts | Volts | Volts | Volts | Volts Plate Grid | Change
Set ‘ | | | | ‘ M. A. | Test ‘
. - S l | .
221 |1 RF | 21 P16 | 52 | 46 | 110 2.6 f 54 .
224 2 RIY 201 175 I 2.5 ‘ +3 ‘ 80 2.8 5.0 B
921 | 3 RIF 29 ! 165 | 2.5 | +3 l 741 3.6 | 54 .. _
227 | Det 22 | 225 ey |23 6 7 —| ........
097 | 1 AIY | 292 163 | EY : +12 | | 5.8 6.5 L
- - ) | {
250 | pp 7.0 110 78* | ........ . 35 0. |
250 | PP | 70 10 5 S P P 35. 0.
281 Rect 2 L O PP D S8
281 | Reet | 7.0 |0 U R N o
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. In the A-K

service data the voltages are given as taken with a high resistance dc voltmeter

between the

necessary terminals

filter resistor; primary of a.f. input
transtormer, or first a.t. bias resistor;
open primary of output transforner.

No reading of grid voltages may in-
dicate trouble due to an open second-
ary of the first r.f. transformer; open
sccondary of the second r.f. trans-
open secondary of the third
rrotranstormer, or open secondary of
the Tourth v transformer ; open first
af. grid leak; open secondary of the
a.finput transformer, or open second
al. grid filter resistor.

former:

Lack of readings on the sereen volt-
ages might indicate an open bleeder
resistor (shown at the left in the dia-
gram) ; open volume control resistor
located in the sereen 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 employved in the tull wave
connection for supplying de voltages
for the receiver and its speaker.

[ ATWHTER- KENT- MOGEL: 66+

OWG. NO. SR-1t4  ORTE 1219-30

RAOI0 CALL BOOK MAGAZINE
508 50. DEARBORN 8T
CHIGRGO, ILL.

Figure 2.
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The schematic diagram of the Atwater-Kent model 66 is shown in the illustration above
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Audiola Super 1931 Model

LECTRICAL details of the
Audiola Super 31 will be
found in the schematic dia-

gram Figure 2 on this page, while the
table 0f average tube characteristies
will be found in Figure 1.

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

Noisy operation. When grating or
seratching noises, or exeessive hum are
heard, it is well to disconneet antenna
and ground from recciver before look-
ing for trouble in the chassis. Cessa-
tion of such sounds with antenna and
ground off indicate trouble is external
to receiver. Grounded antenna, poor
electrical joints in wiring system, leak-
ing insulators and ncarby eleetrieal
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. Tt is
always advisable to check tubes by in-
terchanging with others before at-
tempting to service the chassis itself.

Service Notes

It execessive hum develops check the
following: poor or broken ground,
speaker, acrial or ground lead near de-
tector tube; poor rectifier tube; open
audio transformer or C bias resistor
in audio stage; open center tap on
power transformer, either 224 or 227
heater windings, or 245 filament wind-
ing; any open ground in the chassis;
poor heater tubes; poor 245 tubes In
pushpull sockets; a mechanical hum
may be caused by loose iron in the
choke or power transformer. This may
be determined by disconnecting voice
coil leads from the speaker, leaving

field conneceted and turning set on,
Placing ecar near chassis may diselose
source.  Tighten elamping nuts on
iron frames enclosing power {rans-
former and choke.

Low volume may be eaused by poor
antenna or open antenna tead-m. Use
ol indoor or badly located shielded an-
tenna in steel construeted building or

)T

e

tubes in o deteetor and
oscillator sockets. Line spealker com-
partment with felt or some other
sound absorbent material, Oseillation
or whisthing when vohime control s
too far is usually caused by a poor 224
in the r. . sockets; set will also oseil-
late if shielding cans ave left off the
r. f. tubes.  Iligh resistance joints,

Change

AUDIOLA—MODEL SUPER 31

| .
Tube ll’()siti()n! A B ¢ Cathodel Sereen | Normal - ML\
Type !x1 | Volts | Volts | Volts Volts Volts Plate ( iri(l Change
Set M.AL I'est
Toot | RE | 24 160 | 25 25 S0 10
o7 Ose. | 24 S0 12+ 7ot
24 | 1Det | 24 160 N S S0 2
_3‘_’-1 1'7 H; 2 160 N ) S0 3.0
‘_.—3_)_1 R :) 0 R 160 1.0 1.0 80 20
_227 .Z ]);‘t I 2t 150 18 18 10
. 34:') _l’l’ 235 245 18 28
245 PP 235 245 AS 28
280 'l_{(‘(‘t 17 260 AN
Line voltage 115. -\'_olum(‘ Control maximum.
*N on-oscillating.

| Plate

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

industrial distriet: defeetive tubes:
tuned stages out of alignment; open
cireuit in r. f. or audio.

ITowling, whistiing or distortion:
The most frequent cause of an audio
howl of particular frequeney is the re-
sonance set up by a mierophonie de-
teetor tube and a thin-walled eabinet.

poor soldering, corroded conneetions,
ete, may also cause a howl. Poor or
weak tubes in deteetor or audio sockets
will cause poor quality of reprodue-
tion. A defective speaker will eause
distortion. Bad ecases of oseillation
will usually be found due to open by-
pass condensers.

A e e ras,
COVIRE] ) B
+—1

1 \..

e

L 80 A I'I"i‘ Lty

8g-111

AUDIOLA - BUPER- 1931
OMG HO.GR 111 | CRTE 23 30
RADIO CALL. BOOK MAGAZMNE

908 60. DERRBGRN 8T
CHICRGD, L.

Figure 2. Electrical details of the receiver and its power suptly may be obtained by
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Balkeit Model A Receiver and Pack

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 deteclor, one slage 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.

DESCRIBED on this page is the

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. Lither 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 objcctional
hum is heard, turn the volume control
to the right, adjust the stalion 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. c. 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
d. c. supply cannot be connected to the
field terininals 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 succteding 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
addilion 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 speaker 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.

—F
\c-337 [
it % ==
i "
e 1 ‘_,
= M
: CONTROL

| va-nz-a
Cx-/12-4

L e

o—
—a L0
U5 VOLT AC LNE

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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Models 28 and 29 Bosch Recelvers

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.

THE model 28 receiver made by

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 thls 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

frequency socket should be placed in
the first audio socket.

On the model 28 the speaker jacks
are connecled on the rear of the power
unit at the left of the receiver. These
jacks fit any standard cord tlips. Since
the output transformer of the push-pull
stage eliminates direct current in the
speaker jacks attention to polarity 1is
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 frequencv 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-
erees. 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 {rom the first
radio frequency socket and replace il
by a type 226 which has had one of its
filament prongs sawed off. The tube
must otherwise he in good condition.
Do not use a hurned out tube.

Due to the fact that the one filament
prong has been removed the tube will
not lieht and if the stage is in balance
no mgnal will he hemd. If, however,
the signal is heard, adjust the nut of
the first r. f. balance condenser with
the service tool wniil 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 nul
of the second r. f. halance condenser
and the third r. {. halance 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. {. alignment condenser and the de-
tector alignment condenser to the point
of maximum volume. The regular tuhes
are employed in this a(huslmont the
special balancing tube not being em-

ploved.

b

-xl“}———'%

nv
60~

FOR DYNAAK
SPEAKER

|
[

|

A & ok

M 4

—

SR 21

K=
|
'>

Fig. 5. This wiring diagram gives the schematic circuit of the Bosch Models 28 and 29 described on this page
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Bosch Receiver Model No. 58

ERVICE 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
supplv 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  service  complaints in the
Bosch manual are to be found a number
of suggestions worth  repeating  since
they cover the most common complaints.
Weak or poor reception from distant
stations might be caused by ineflicient
anlenna. open or erounded antenna:
poor or hroken ground connection: de-
feetive tubes: condensers not aligned
mechanicallv: condensers not aligned
clectricallv: defective coil or connee-
tions: low or incorreet 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 wronglv connected local-distance
cable mav produce the same effect.

Poor tone quality might be caused by
a defective power tube:  unmatched
power tubes: lack of € bias: incorreel
voltages. Rattles and vibration mav he
caused by a speaker out of “adjustment.
Make <ure the wires from the voice coil
are not lving against the diaghragm.
Also make sure the vibration is not
cansed by loose parts, such as the chas-
sis holding holis. ete.

Noise level is treated of in the man-
ual since it covers a condition that is
hard 1o explain to the lay user of a
radio set. Noize level is the term ap-

plied to the amount of static and inter-
ference noise heard with the receiver
turned on fully but not tuned 7o a sta-
tion signal. If the noise level is high
it is obvious that a weak or distant sla-
tion will not be heard above the inter-
ference. The noise level is higher in
summer. due to natural static, and is
higher in congested districts or near
trollev Tines because of man-made inter-

city. Experience with receivers for auto-
mobile use has shown that a very con-
siderable difference in reception may
occur in a very short distance. In gen-
eral, reception is better in thinly popu-
lated or suburban districts than in con-
gesled sections.

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

Bosch Model 58

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts  Volis  Volts  Volts  Volis M.A. Test Change
221 I R, 2.2 170 2.2 75. 3.0 .
221 2 R 2.2 170 2.2 75. 3.0 .
221 3R 2.2 170 2.2 75. 3.0 .
221 Det, 2.2 30% 1.5 10.7% d%
227 ALl 2.2 150 8.0 5.0
215 PP 2.1 250 50 30. —
2145 PP 2.1 250 50 30.
280 Rect. 5.0 L - —
Line voltage 115, Volume control maximum.
*Approximale, 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, thervefore,
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 localion 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.

oot 3"

|-
1=

2

S5 AT

Jooo
FEUCONVTL
€=

-BUSCH ~ MODEL 58+
OWG. NO.SR 109 DATE-1119-30

RADO CALL BOMK MRGRINE
208 S0. DERRBORN S5T.
CRICAGD, ILL.

SIFFTE

TONE VT2

Fig. 2. The receiver and power supply of the Bosch model 538 is found in the schematic
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CHEMATIC details of the Boseh
model 58 receiver appeared on
page 67 of our January issuc.

The receiver dosorlbed on this page 1s
the model 60 which is slightly differ-
ent from the model 58 espeeially n
that an automatie volume control tube
is provided in the 60.

curves on this model will
elsewhere in this seetion.

Response

be found

In addition to the automatie volume
control feature the model 60 1s
equipped with a mute switch and
larger speaker is employed than in the
previous model. The 60 has the same
number of radio and audio frequeney
stages and employs the same tube
equipment, with the addition of one
type 224 tube for the automatie vol-
ume control. Jacks are provided for
the conmeetion of a phonograph pick-
up. An automatic phono-radio switeh
is operated by simply turning the tun-
ing dial to zero.

A table of the average tube charae-
teristies as determined by a set ana-
lyzer will he found in Figure 1, while
the electrical details of the modol 60
will be found in the sehematie illus-
tration Figure 2.

A deseription of the action ot the
automatic volume control feature fol-
lows: when the signal being received
increases in volume 1t results in a
higher signal voltage on the detector;
tlm thhCI' \ol‘raoo is applied to the
grid of the AV tube by dircet con-
nection ; a higher voltage on the AV(
grid results in v awing greater plate

15
e 1
AMERICAN BOSCH—MODI L 60

—==

. |, ' ' 5 | Plate

I'ube  |[Position B ‘ (¢ Cathode] Sereen | Normal | MLAL

Type l In | \/()ltm Volts | Volts Volts | Volts  Plate | Cerid Change

Set } | | | MOAD | Test

224 l LRE | 2.4 | 170 | 2 | o 3|

o4 2RI 20 | IS0 |2 ' S0 3
_._—_.‘ ! ——— _.I

221 | 3 mo 2.3 | 18 15 IS 2

—— I

221 | AVC | 2.3 | B0 2% | L20 2+

224 ])(‘( 20 6O * | R 10* 1

227 [ 1AF | 2.3 [ 150 1+ 6

245 | PP 2 250 50 1 . 30

245 | P 21 250 50 30

280 R((t S50 o
Line voltage 115, on 115 volt tap.  Volume Control maximun,
*Not true readings due to resistor i ereeunt,

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 AV resistor, in-
crcasing the drop across this resistor,
thereby inercasing the gvid bias on the
first  and  second radio  Irequeney
stages which cuts down the sienal.
The tuning meter is in the cathode
cireuit of the first and second r.d.
tubes and simply indicates the plate
current of these two tubes. Tt also
indicates, therefore, the action of the
automatic volume control, swinging
further to the right (low plate cur-

rent) as the signal level rises on
powertul stations,

It will be noted that the filament,
cathode and erid circeurts of” the first
two v stages are separate from the
rest ol those of the recciver, and are
at approvimately the same voltage
above erotmd as the plate of the AVC
tube. It oas necessary for the proper
functioning ot the reeciver that there
he no points in the coils or wiring
where teakaee to evortnd may oceur,
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Figure 2.
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Radio Service Schematics

Bremer-Tully Model 7-70 and Supply

NE of the models made by the
Bremer-Tully Mfg. 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-A 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

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 serves 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 mtd fixed condenser be-
tween grid and ground and an addi-
tional .003 méd fixed condenser and at
the same time places a .02 mfd fixed
condenser between plate and grid.
When the switch is in the “off” position,

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

The power supply schematic is shown
in Fig. 1, where it will be 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-

full wave rectifier and the
schematic circuit covering
this unit is shown in Fig. 1.
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L
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)
vEcLow
YELOW
BLVE

Neutralized R. F.

Stages

It will be seen by refer.

ring to Iig. 2 that the threc
radio frequency stages are
neutralized by means of
small neutralizing con-
densers and a neutralizing
winding included in the
plate circuit of the tube
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AL SuPhY

|
[
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sistance for the plate of
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
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tendency of any receiver to
motor-boat. The terminals

A and B are shorted in the

diagram and when a dy-
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namic speaker with a high
voltage a.c. field is em:

N
w
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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 trimmming arrangement,
although the detector circuit tuning
condenser does have a trimmer.
Volume control is secured by means
of the polentiometer 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.

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 mid
previously mentioned. C bias for the
first audio stage is secured by the drop
across a 1540 ohm resistor bypassed
with a 15 mfd condenser between ca-
thode of the tube and ground.

Phonograph Pickup

A phonograph pick-up jask 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

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 tapping 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.

:7 ANT.

PHONO
VACK

00025 -M/'0.7

~00025 - MFO.
YX-171-A

SPEAKER

4

CONTROL

YELLOW 8-, GROUND & 5V AC *
BLUE B8 DETECTOR I N
GREEN B AMPLIFIER & 15V AL =\4 g
BROWN B RF 3 g <
WHITE 8 POWER 8 SPEAKER £-MFO:

PED PLATE LEADS 4 2.3V AC

BLACK — GRID LEADS & ANTENNA <

YELLOW
REO
RED

BLUE

~
N
B3

4 0
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YéLLow

 GREEN

[

Fig. 2. This diagram shows the electrical circuit of the Bremer-Tully 7-70 model
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Brunswick No. 3KRO with Panatrope

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.

B RUNSWICK model 3KRO is made

Untuned Input

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

Possible Troubles

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

The untuned input con- :
i

sists of a 2000 ohm re-
sistor in the form of a
potentiometer, the antenna

|
|

I b BLEK WTH __, _ay

- CRELN TACER
L—ir RED the case the tube should be
= — TSV

radio frequency coil. Open
or shorted resistor in the
socket power unit. In
some cases it may be found
that the 227 is causing the

i

|

)

!

|

. I 5 . .
and ground being con- N audio howl and if such is
ted to the ends of the ¥ e

nec

|
resistance and the contact b RED & FTRCON replaced.
arm connected to the grid 5 ‘F { GREER The schematic diagram
of the first r. f. amplifier 3 ;|;% %——J\wwvw———- i of the socket power unit is
tube. The variable resist- Y ri - ; shown in Fig. 8. .It will be
ance serves as a volume N |‘! BLUE scen that the 280 is used as

. . N iy —_ wree7 . .

control, the resistor being N :‘; T L a rectifier. Filaments of
. . i — —\ . .
in two sections, one of I T \ | s mry all tubes are supplied with
which i1s of a low resist- wos sz | s ] TELLOW TRREER | oos raw a. c. at th.e proper
ance and the other high re- rae _ITI_ £ SRE3 | sk wrw voltages, three mid tapped
sistance in order to give = e IELLOW TRCER resistors being used to min-

gradual adjustment.

imize hum. Grid bias volt-

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.

Fig. 8.

socket

In this diagram is shown the schematic circuit of
power unit X-341 used

with
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% 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.

the 3KRO equipment

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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Fig. 9. The schematic diagram of the Brunswick Model 3KRO shows electrical connections of the chassis No. X802
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Radio Service Schematics

Brunswick Models 15 and

ESPONSE curves of the Bruns-
R wick models 15 and 22 which are
tHustrated on this page, appeared
in the September, 1930, jssue of this

nagazine on page 08, to which refer-
enice should be made for anv data con-

cerning  zenzitivity.  selectivity  and
fidelity.
In thix brief article will be found

material of interest to zervicemen and
technicianz. much of which is indicated
in the manual prepared by the Bruns-
wick Radio Corporation. A table of
average lube characteristics 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
divectly 1o a gassy or otherwise defec-
tive detector tabe.  Trv each of the
=2Fs in the detector socket (the
nearest the cabinet) and use the tube
having least hum. lixeessive hum may
also be encountered by a poor or entire
lack of ground connection. Try revers-
ing the house lighting plug. Other and
more hum
may be due to a shorted filter choke,
defective center tap  filament
leaky, open or shorted filter condensers,
or an open detector screen grid byv-pass
condenser.

one

severe causes of  excessive

resistor.

Oscillation

22

Brunswick Models 15-22

Plate
Normal M. A.
Tube  Position A B C Cathode Sercen Plate Grid
Type in Set Volts  Volts  Volts  Volts  Volts M. A. Test Change
224 I R.T 25 178 2.5 2.5 60 2.2 - -
221 2R 2.5 178 2.5 2.5 60 2.2
221 SR.F. 2.5 176 2.5 2.5 00 2.2 .
221 Det. 2.5 180 8 21.3 S0 .
215 . P. 2.5 212 12 . 30 -
215 P.P. 25 212 12 o 30 -
280) Reet. 1.8 385 - . . 40
Line voltage 10, 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 1o bhe good)
the terminals o the
This should he done
with the set turned on, adjusted to oscil-

ACTOSS condenser

under suspicion.

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

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
the speaker would indicate the possible
source of trouble is in any one of the
following points: anlenna connections
shorted to chassis; defective r.f. coil or
plate choke; short circuited by-pass or

condenser is indicated when the test  filter condenser: defective output trans-
Oscillation may be caused by an  stops or reduces oscillation.  Other  former or speaker voice coil, and de-
open radio frequeney by-pass condenser.  causes  of oscillation  are: r.f. tube fective volume control.
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Fig. 2. In this diagram may be seen the schematic details of the models 15 and 22 made by Brunswick. Note in
particular the type of volume control which is unique
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Colonial Model 31 A. C. and Supply

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

The schematic diagram of the power
supply is shown in Figure 4, while the
drawing of the receiver circuit itself is
illustrated 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 sccond r. f. 226
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
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. Tts normal
m. a. is 3.

Both of the 171-A’s used in the push-
pull stage read alike and the A voltage
will be 4.5. B voltage 160, C voltage 38
and the normal m. a. should be 15.

S HOWN schematically on this page

N
§
:
3
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SF-29
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Fig. 4, shown above, is 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 voliage
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-

AT,
T -né/ .{ -,_\!
I = = ;I- = LN ‘ g:"
ﬂ}
. i
o = % § § 5‘% 8
R L
D fﬁ j A o &

Fig. 5. This drawing is the schematic of the Model 31 Colonial receiver described
. on this page
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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 (1175 p) or the a. f.
transformer itself.

Modulated hum is often caused by a
defect in the r. f. by-pass condenser
(1176 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 Mershon con-
denser, or one from which the liquid
has leaked out. Poor external ground
or incorrect detector plate voltage may
also be a cause.

Radio frequency oscillation may be
due to incorrect adjustment of the bal-
ancing system. The balancing adjusters
OL-10L 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 33-34 AC

N the Colonial models 33 and 31 a.c.
I illustrated  schematically on this

page, a band pass filter precedes
the two screen grid r.f. stages, giving
a substantially flat topped resonance
curve and precluding the possibility of
distortion due to sideband cutting.

Automatic Coupling

The coupling system used keeps the
coupling automatically at the optimum
value for all broadeast frequencies, giv-
ing excellent amplification so that the
average sensilivity runs around 5 micro-
volts, as will be secen in the response
curves published on this model in the
September issue. page 60.
Control

Inductive Volume

An inductive volue control is used,
its operation being completely free from
noise since it contains no conlacts nor
variable resistor elements.  The two
models 33 a.c. and 31 a.c. are identi-
cally the same electrically, except that
model 3.1 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 can 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.

Colonial Model 33-34 A.C.

Tube  Position A i C
Tyvpe in Set Volts  Volts  Volts
221 I R.F. 2.5 180 3
221 2R.F. 2.5 180 3
221 Det. 2.5 150 2
227 1 AF. 2.5 100 9]
245 P.P. 2.5 240 45
215 P.P. 25 210 45
280 Rect. 1.8 o

Line viltage, 120. Volume control.

Plate
Normal M. A.
Cathode Scereen Plate Grid
Volts  Volts M. A, Test Change
Ot) 3.
9() 3. o
35 2
3. . L
28.
50 .

Fig. 1. The average voliage values found under operation in the Colonial 33 are
shown in the above table and are abstracted from their service manual

Line Compensation

The fuse in the double mounting on
the rear of the chassis provides 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 voltage is known to be
consistently below 110 volts. It is im-
portant that this adjustment be made
since excessive voltage will shorten the
life of the tubes and insuflicient voltage
will make the set insensitive.

A poor detector tube will create an
objectionable hum in the speaker. For
this reason it may be necessary to try
one or more 22.1’s in the detector socket.

Detector Hum

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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Continental Star-Raider Model R20
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Fig. 1. The complete schematic diagram of the radio frequency end and the power supply of the Continental Star-

is used throughout the Continental

line of receivers as is found in the
schematic of the Star-Raider R 20 shown
in Figure 1 on this page. This circuit
is known as the Technidyne amplifier
with which our readers are already fa-
miliar. The circuit uses six stages of
r. f. arranged alternately in tuned and
untuned stages. The r. f. amplifying
system is preceded by and coupled to
a tuned unit without tube, shown as
L2 and C2, and is connected to the
antenna system through Cl, an adjust-
ment of which is dependent largely
upon the capacity of the antenna being
used.

Following the r. f. amplifier is the
detector stage operating on the so-called
plate detection method. The detector
grid bias which is about 18 volts at no
signal, is obtained in such a manner
that as the detector plate current rises
with an increase of signal input voltage
to the grid of the detector tube, the
bias voltage increases in proportion to
the 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
phono side a section of the bias re-

IT will be observed the same circuit

Raider model R20 is shown above

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, RP40

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
484 1R.F. 2.85 110 5 S5 - 5 9.1 4.4
484 2RF. 2.85 126 5 5 . 5.4 10.3 4.9
484 3R.F. 2.85 112 5 5 . 5 9.6 4.6
484 4 R.F. 2.85 126 5.5 5.5 B 4.9 8.8 3.9
484 SR.F. 2.85 117 5.5 5.5 . 4.0 3.4 4.4
484 6 R.F. 2.85 120 5.5 5.5 . 4.1 6.0 1.9
484 Det. 2.85 250 20 20 1.5 1.7 2
250 Pwr. 7.2 360 66 38 45 7.
250 Pwr. 7.2 360 66 38 45 7.
281 Rect. 7.2 . 55 - -
281 Rect. 7.2 L . .. 57 ) e

Line voltage 115. Volume control maximum.

Fig. 2. A typical tube voltage analysis as taken with a Weston set tester is
shown in this table
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Radio Service Schematics

Crosley “Roamio” Auto Receiver

ERVICE men will be interested in
S 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. . using 221 tubes. a de-
tector uzing the 227, and two stages of
audio using the 112-A tabes; the fila-
mentz of the r. . and detector tubes
being in series and those of the a. f.
stages in parallel, all operated {rom
the car battery.

Grid cireuits of the r. {. 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 1. [ coils are wound to provide a
shight aimount 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 automaltic volume con-
trol keeping the level of reproduction
as conslant 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 negative 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 Dbiasing vollage is oblained
from the voliage drop in the 60,000

ohm detector plate resistor located be-
tween the D lead and ground. With in-
creased  signal  more current  flows
through the detector plate circuit in-
creasing the drop in this resistance and
inereasing the bias applied 1o 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. al a
comparatively constant level. In addi-
tion to the biasing resistor for auto-
matic  volume control, there is a
manual control which is a variable
80.000 1o 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 delector;; it furnishes 2214
volts of potential through the blue lead
for the detector plate circuit. Potential
for the screens of the two 221 tubes is
furnished through the white lead, con-
nected 1o the 90 volt terminal of the
B battery. The audio tubes are bias by
means of a C baltery, the green lead
being connected to the minus 12 volts.
The minus B and plus C leads are con-

nected to the middle of a 50 ohm poten-
tiometer shunted across the filament
leads so that the polarity of the A
supply does not aflect 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 Llypes of suppressors are avail-
able from Croszley for use in damping
out ignition interference. One is the
type 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 plug, and a distributor sup-
pressor should be mounted in the center
lead of ecach distributor at the dis-
tributor. If difliculty 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. Somne service men make
a practice of grounding these units as
a regular rouline part of every installa-
tion. None of the methods of interfer-
ence conlrol ciled 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 40-S, 41-S, 42-5, §2-S

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 in 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.

RESPONSE curves of the Crosley

Double Volume Control

Receivers of serial numbers with a
prefix GC, GCA, GCB or GCC have

volume controls composed of two rheo-

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

stats operated simultaneously. One of ohm resistor between cathode and
Crosley Models 40-S, 41-S, 42-S and 82-S
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
224, 1R.F. 240 175 1.5 1.5 70 1.5 4.0 2.5
224, 2R.F. 240 175 1.5 1.5 70 1.5 4.0 2.5
224, 3R.F. 240 175 1.5 1.5 70 1.5 4.0 2.5
227 Det. 2.45 100 12 12 2 .3 1
227 1AF. 245 180 15 15 4. 5. 1.0
245 2AF. 2.30 240 48 26 30 4.
245 2AF. 2.30 240 48 26 30 4.
280 Rect. 500 ; 100

Line voltage 117. High top. Volume control maximum.

Fig. 1. 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. DBleeder 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
in the plate circuit of the detector tube
serves as the coupling unit. A 74 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-
cales both the old and the new method
of antenna connection for the first r. f.
stage.
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Fig. 2. The complete schematic of the Crosley models mentioned in this article is illustrated in this drawing
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Radio Service Schematics

Crosley Models Nos. 53, 54 and 57

LSEWHERE in this issue appear
the response curves on the Crosley

03, 51 models. whose schematic
diagram and tube operating values will
be found on this page. Lach model
mcorporates five tubes, including the
restifier: two 221 seveen grids in the r.f.
stages. one 221 screen erid used as a
detector. a 215 power output tube and
the 280 vectifier. The single stage audio
ix coupled directly 1o the screen arid
detector. through the resistance-capacity
connection indicated in the schematic
diagram. The plate civeuit of the out-
put tube is comnected divectly to the
voice coil of the speaker.

The high potential side of the plate
circuil is connected to a filter svstem
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
outpul tube. one going through a 150.-
000 ohin 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 frequeney transformers 1o
the plates of the radio frequeney tubes.
The resistors are of proper values 1o
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 clements of
the screen grid tubes. keeping them at
the appropriate positive potential with
regard to the emitters. A third 10.000

bleeder current from the second 10,000
ohmn resistor to ground.

Biasing is accomplished by the re-
sistors.  The tube grids are connected
through transformer secondavies or
coupling resistors to the chassis and are
al the chassis potential. Voltage drops
m 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 lefl of the
circuit diagram accomplishes the bias-
ing for the r.f. tubes. A 10.000 ohm
biasing resistor is comnected 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-

tentiometer shunted across the output
filament leads. Changes in resistor
values may be made occasionally by the
factory if reports from the field indi-
cate such changes are desirable.
Recommended aerial length for out-
door installations is 50 feet or more:
for indoor installations 25 feet 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
compacl chassis for use in a mantle
type cabinet. Model 57 corresponds to
Model 53. 1t differs from Model 53
only in slight circuit changes, primarily
those for enabling it to be adapted to

an improved type of speaker.

Crosley Models 53, 54 and 57

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
221 I R.F. 2.1 160 3.1 35 3.
221 2 R.F. 2.1 160 3.1 35 PR
221 Det. 2.1 215 9.0 ) 3. .
215 Pwr. 2.2 230 15.0 33.
280 Rect. 1.1 310 45.

Line voltage 110. Volume control minimum.

Fig. 1. Tube operating values covering the Crosley models 53, 54 and 57 are
shown in this chart, being transposed from a table of voltage limits shown in

ohm vesistor  carries  the IeCessary the Crosley service manual for these models
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Fig. 2. The schematic diagram of

the Crosley models described on this

resistor and condenser values
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Crosley Radio Receiver Model No. 77

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
as indicated in the Crosley service sup-
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

HAVING published response curves

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

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volts Volts Volits Volts Voltis M. A. Test Change
224 1 R.F. 2.3 160 3.2 90 -
224 2R.F. 2.3 160 312 90 -
224 Det. 2.3 110 3.2 55
227 1 AF. 2.3 150 10. s
245 P.B: 2.3 260 65 - — o .
245 P.I. 2.3 260 65
280 Rect. 4.6 230 . — -
Line voltage. Volume control.

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 1o 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 circuily,
diagram have a value of 60,000 ohms in
later chasses. The third is a 60,000
ohm resistor connecting all threc 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

Fig. 1. The operating voltages indicated in this table are those noted in the tubes, thus decreasing the ampliﬁcation
Crosley service supplement in these stages.
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Fig. 2. The electrical details of the Crosley model 77 receiver and power supply are shown in this illustration
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Crosley Jewelbox No.704-B Receiver

LLUSTRATED on this page is the
I 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
vollage secondary is tapped at the cen-

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

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
00,000-ohm resistor in series with the
previously mentioned 3,250-ohm unit
for the plate circuit of the detector.

Crosley Model 704-B

Plate

Cathode Sereen
Volts

Yolts

S

Tube Position A B C
Tyvpe in Set Volts Volts  Volts
226 1 R.F. 1.35 155 12
220 2RI 1.35 155 11
220 3R.F. 1.35 155 11
227 Det. 1.9 10 11
220 1 AF. 1.3 150 10
I71A 2 AF 1.7 172 38
I71A 2 AL 1.7 172 38
2830 Rect. 1.2 -
Line voltage 110. Volume control maximum.

Normal
Plate
M. A.

5.2

5.6

5.6

2.25

5.5
17.5
17.5
25

M. A
Grid
Test

Fig. 1.

This is a table of typical tube analysis made by the service man with a
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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Day-Fan 5080 Receiver and Supply

SING 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 aperiodic 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 belween tubes. This
first stage is not tuned and acts as a
buffer between the subsequent tuned
stages of radio {requency and the an-
tenna itself. The second and [ourth 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
eround. 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-

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 cenler 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 encrgizing .he 226 tubes is se-
cured by a resistance across the 114
volt line. On account of the delector
being of the healer type, there is no
necessity for a resistance across the 2.2
volt line.

Electrostatic Shield

The 110 volt primary has an electro-
slatic 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, I'ig. 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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Fig. 1. In the above illustration is given the combined schematic of the Day-Fan model 5080 receiver and its power supply
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CCORDING to a release tfrom the
Delco Radio Corporation after a
long period of research and ex-

perimentation, General Motors has an-
nounced a radio receiving set for auto-
mobiles together with complete plans
for servicing and national distribution.
The set has been called the Delco Auto-
motive Radio and is manufactured by
the Delco Radio Corporation at Davton,
Ohio. National sales and service are
under the divection of United Motors
Service with 27 bLranches and 3,000 au-
thorized service stations.

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

Fiexible Cable Used

Stmplicity and neatness are features
of the set, which is entirely out of sight
beneath the car’s cowl. Only three de-
vices 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 kev
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 22 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 emploved to keep the volt-
age constant in spite of varying engine
speeds or extra drain on the batterv
when the lights are turned on. This is
a desirable feature and prevents surg-
ing of volume. keeping the tone even

Delco Automotive Radio Receiver

—is mounted on the dash, out of sight,
and protected by a screen across its
face.

under all conditions.

Variometer Tuning

Old timers in the radio game will rec-
ognize the variometer tuning of the
radio frequency and detector grids, the
three variometers being on a common
shaft arranged for single control. Bias
for the grid of the first 224 tube is se-
cured through the drop across a single
resistor, properly byvpassed, between the
cathode of the 221 and ground. The
plate circuit of the 221 detector and
the grid of the first audio is direct
coupled so that automatic volume con-
trol is afforded, while a manuallv op-
erated volume control is also provided
for separate control of volume. Detec-
tion is bv 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.

Reduced Interference

Llectrical interference from the igni-
tion system has been guarded against by
the use of specially-designed spark re-
sistors on each plug and on the coil,
and by by-pass condensers across the
generator contacts and on the starting
motor. These spark resistors are de-
signed to prevent oscillations in the ig-
nition circuit and have no effect on the
running 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 any position by a re-
duction gear.

Antenna Concealed

The antenna is concealed in the top
of the car. Cars of leading makes are
now factory-equipped with this aerial,
including Cadillac, La Salle, Stude-
yaker, 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 with the best stationary
sets. For many months engineers have
been conducting research experiments
and testing out every part under all
conditions. As a result, the Delco au-
tomotive radio is a set which will per-
form equally well 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
service throughout the United States.

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 15-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

{
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Fig. 1. This drawing shows the schematic wiring diagram of the Delco automotive radio
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Edison Receiver Models R4, R5, Cd

DISON receiver models R RS

and ClL the schematic diagram of

which is shown in Figure 1 on
this page, cousist of three tuned. neu-
tralized r.f. stages. a tuned input. grid
leak and condenser detector. a conven-
tional first audio amplifving stage. a
pushpull second audio stage feeding a
dynamic speaker. a full wave rectifier
and its filter system supplving plate
current to the entire receiver and ex-
citation for the dvnamic speaker ficld:
and alternating current heater and fila-
ment supply for all the receiver. All
models are equipped with a switch for
transfer of the audio amplifving svs-
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. amplifving
circuit uses a constant gain  svstem
where two primaries are used in each
r.f. transformer. one resonated below
and one above the broadcast frequency

spectrum. These four r.{. 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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In this illustration is shown the schematic diagram of the Edison receiver models R$, R5 and € 4§
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Edison Models R-6 and R-7

ESPONSE curves of the Edison

models RO, R7 have been pub-

tished previously, appearing on
page 01 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 models
RI.R5. CLoin no way related 1o the
schematic of the RO RT <hown on this
page.

As will be <een from the zchematic
in Figure 2 these models are the sereen
grid tvpe as contrasted with the 2277«
in the previous models. Tube operating
values are =hown in the chart in
Figure 1.

A socket reading analvsis chart cov-
ering r.f.. detector, af. and rectifier
stages iz included in the Edison service
manual. from which some of the more
interesting servicing aids are taken,

In the case of the first r.f. socket no

filament  voltage  which
should be 2.2 volix with the fuze in the
[15-volt position indicates: open fila-
ment lead to <ocket: open filament of
secondarv: <horted filament secondary:
open cireuit in either connecting cable
or six-prong connector.  Low reading
of filament voltage indicates: tow line
voltage: incorrect location of primary
fuse: shorted turns in filament second-
arv: shorted turns in primary of power
transformer: =hort cireuit in filament
wiring,  High filament reading indi-
cates: high line voltage: incorrect loca-
tion of primary fuse.

Normal plate voltage 1= 190 volts.
No reading indicates open plate lead:
open cathode lead: grounded first or
second r.f. plate lead: open first and

reading  on

second r.f. plate isolating resistor:
shorted first and second r.f. plate by-
pass condenser; open low frequency or
high frequency primary of dth r.f. coil;
“A” choke open or grounded; B choke

field winding; B choke shorted;
grounded high voltage secondary; one
lead to 280 socket open; shorted turns
in high voltage secondary; one side of
hich voltage secondary open; shorted

Edison Models R6 and R7

Tube Position A B
Tyvpe in Set Volts Volts  Volts

22:1 1TRF. 2.2 190 ]
221 2RF. 2.2 190
22 3R 2.2 190

*Grid volts 8-10 on strong signal.

C Cathode Sereen Plate  Grid

227 Det. 2.2 , *
227 FA. 22 0 525 =3.0 1.1 I.1 3
227 2A 1 22 115 5 0.0 3.8 1.8 1.0
245 PP, 248 200 10 31.0 3060 5.0
245 PP 218 200 40 31.0 360 5.0
280 Rect. 1.85 16.0 -
Line voltage, on 115-volt tap.  Volume control. .

Plate

Normal M. A.

Volts Volts M. A. Test
2.5 80 3.5 0.0 2.5
2.5 o0 3.5 0.0 2.5
2.5 80 3.5 0.0 2.5

Change

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. voltage divider,
located in power unit; shorted filter
condenser  section;  grounded rectifier
filament  winding;  open  radio-phono
switch contacts: open or short circuil in
either connecting cable or zix-prong
connector.

l.ow 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
polential end of screen grid voltage di-
vider open (located in a.f. filter unit),
shorted turns in primary of power trans-
former. lligh reading indicates: high
tine voltage; incorrect location primary
fuse: shorted 1 r.f. screen grid by-pass
condenser; shorted 2 a.f. plate by-pass
condenser.

:—x,"f,,j”
A e

[ 0

i )\ o

A2 L TER
CAVT 2. P07

E el T S BN
SR | e
AR | 7]
5 :
N i

A ST PGS
Pl L TETYS

s A
TR

EDISON-8.G~MODEL-R 6§ R 7-
WG NO. SR 991 DATE 10 25 30
RADIO CALL BOOK MAGAZINE

508 30. DERRBORN ST.

CHICRGO, 1L«

[

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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Frla Duo-Concerto Model Receinver

trical Research Laboratories of

Chicago, Illinois, the Erla Duo-
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
employed for the high voltage, while
filament eurrent for all tubes is sup-
plied from the necessary low voliage
windings on the power transformer.

The complete outfit consists of a
chassis R2 carrying the radio fre-
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

MAI\'UFACTURED by the Elec-

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 210
and 280 meters. Then with a bhalanc-

W

EIE

‘ ! llﬁ 1 | r-*ﬁﬁ
= %qi;:’ %5 ¢
§|

L LGN DNCERSER .

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 stace adjusting nut NI.
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

Fig. 10. The receiver
portion of the Erla
Model described on
this page is shown in
the aborve schematic
diagram. The audio

= [ ﬂ{k{?f i‘sm-i :

Saar - ‘m}'.'.u
i A
“ soca

+ .
s

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 belween
240 and 280 meters, then remove the
third r. f. tube and insert the neutraliz-
ing tube. retuning the receiver for maxi-
mum volume. Then with a special bal-

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-
oram Figure 10 at the lower right hand
corner, arrangement has heen made for
a switch whereby the listener may turn
the receiver from a radio to a phono-
eraph 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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tj / 1L é 50000 ey ~BROVN B20WN
- N é T T 7= | “ows Tz T GROUND
. Y (A 2 -
o] (== gs oo N TS § o5 mD. |, © %«— ~100- OWMS ~— 5D =
NI SR N \ — P BLUE WITH
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Fig. 11. Electrical constants of the power supply and audio amplifier used on the Erla model are shown above
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Fada 7 A C Model and Type C Unit

ADE by the F. A’ D. Andrea,

Inc., Long Island City, New

York, the Fada 7 A C model is

described in the accompanying text. It

is illustrated schematically in Fig. 2,
while its power supply, the

loop is plugged into the circuit when
desired or it may be shorted out. One
of the departures from receiver prac-
tice mayv be seen in the schematic, where
it is found that r.f. chokes are em-

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 b

tvpe 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
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means of the 1430 MS re-
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. c. compo-
nents.

TABE OF CABLE
CONNECTHONS

Power Unit Separate

B The schematic circuit of
ek 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

- ¢ commmoy K
vk

in Iig. 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

Fig. 1. Here is shown the electrical connections of the Fada

type C unit which is the receiver supply

ployed in series with the cathode of all
ol 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

used as the rectifier, whose
high voltage output is fed
to a double choke and
filler 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 Fada 7 A C model described in the accompanying text
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Federal Model “H” A. C. Receiver

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-

MADE by the Federal Radio Corp.,

pacity of the antenna condenser sufh-
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. Tt 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 114 watts to the speaker.
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Fig. 3. The schematic diagram printed above gives the electrical arrangement of the Federal Model “H” receiver and

its power supply
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Freed-Eisemann NR-S0 and Supply

ESCRIBED on this page is the
D model NR-80 a. c. receiver made
by the Ireed-Eisenann Radio
Corp. of Brooklyn, N. Y. The schematic
circuit is shown in drawing, Fig. 4.

IFor reneutralizing the ear phones
should be wused in the loud speaker
tip jacks and a station broadcast-
ing on approximately 1200 kilocycles
should Dbe 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-
mumn 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. TInsert 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 terminal 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 4% 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 4145 volt C battery and a O-
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 wneedle 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 a signal having a frequency
of approximately 1200 kilocycles. Tt
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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Fig. 4. Electrical connections of the Freed-Eisemann NR-80 receiver and power supply are illustrated in the drawing

printed above

www americanradiohistorv.com



www.americanradiohistory.com

Radio Service Schematics

35

Freshman 2-N-12 and Power Unit

ceiver made by the Chas. Fresh-

man Co., Inc.,, and described on
this page is an a. c. model operating
from any ordinary electric light socket,
supplying between 100 and 125 volts of
from 50 to 60 cycles.

The receiver is of the uni-control type
with three stages of radio frequency
amplification, detector and two stages
of audio frequency, employing the
Freshman Equaphase system of stabili-
zation. The chassis and power supply
are combined into one unit and is lo-
cated in the upper section of the con-
sole with the dynamic speaker below it.

250 Power Tube

This model uses a 250 in the last
stage of the audio amplifier. In order
to take full advantaze of the character-
istics of this tube a dynamic speaker
must be used. The dynamic speaker
field is included as a portion of the
resistance network as will be shown by
an examination of the schematic shown
in Eig. 1:

The power supply system is illus-
trated at the lower part of Fig. 1 and
consists of a 281 rectifier with the typi-
cal choke and filter circuit for smooth-

VFHE model 2-N-12 Freshman re-

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-

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 be 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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Fig. 1. Both the receiver and power supply schematics are combined in this drawing representmg the Freshman
model 2-N-12 receiver and the 2N-60-S power source

www americanradiohistorv.com


www.americanradiohistory.com

36

Radio Service Schematics

Gilfillan Bros. Model 100 Receiver

SING six 227 type tubes in the

r. f. and first audio the sche-

matic circuit of the Gilfillan
Bros. model 100 receiver 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. t. transformers have twelve
turns of No. 30 double silk primaries
and a secondarv of 111 turns. The an-
tenna input r. f. transformer has 15
turns in the primary of No. 36 d. . and
96 turns on the secondary.

It will be seen bv 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 secondarv. When the antenna

switches on the short side, it throws 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 condenser
serves to balance up the 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

mon with the top of the primary wind-
ing so that the return is from the grid
of the 245 through the secondary,
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 be 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-

1 250~
* ) | l a;—‘,w;/
ER .
== N Fig. 8. The schema-
o9 J ‘ T§ T N %_5_'/‘0’ tic of the power
NN 3 § 8| s2. pack used with the
W |18 § & 32§ model 100 Gilfillan
8 2 N I OEN receiver is shown in
§8 3 - 4 this diagram
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%j?," V3 v | e b 74
8 Z /500w %

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 stvle, the bottom of
the secondary winding being made com-

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
and 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
provided, one for 105 volts and the
other for 120.

Fig. 9.
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Graybar Model 600 Superheterodyne
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Fig. 1. The receiver portion of the Graybar

seven tube socket powered console

cabinet model receiver using the
superheterodyne circuit. It employs
six 227 tubes and a 245 in the power
output stage. A 280 is used in the
socket power unit for supplying all
plate, grid and cathode voltages, .as
well as supplying high voltage d. c. for
the dynamic field.

Power detection is used in the second
detector, where 235 volts is shown for
plate circuit rectification with proper
grid bias, which is about minus 29
volts.

With respect to tubes, the tuned r. f.

THE Graybar No. 600 receiver is a

stage (tube 1) is most critical for selec-

tion of tubes. For this position the
tube giving loudest signal without oscil-
lation should be employed. In the
event any tube oscillates it may be neces-
sary to reduce the setting of the r. f.
compensating condenser so that no

- oscillation will take place over the en-

tire tuning scale.
Other stages somewhat critical are
the oscillator and the second detector,
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model 600 is shown in this schematic

Graybar Model 600

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 1R.F. 235 +100 —20 —26 ... 0
227 21 Det. 2.35 +9 —9 —17 1.6
227 311LF. 2.35 +100 —20 —26 ___ 0
227 42 LF. 235 +100 —3 —26 7.3
227 5 Osc. 2.35 -+90 0 —l6 ___ 8.7
227 62Det. 235 +235 —29 —17 0.7 .
245 7 Pwr. 240 +225 —16 31.
280 Rect. 4.8 .19
Line voltage 120, tap on 120 connection. Volume control at zero.

Fig. 2. Based on measurements shown in the Graybar manual 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 t

ube

should be selected for its ability to

handle large volume.

Select the tube

Fig. 3. The power

supply, using a 280
rectifier, is shown in

) B
R‘? the diagram to the
S left. The resistor net-
SR
QX work at the left
SR matches that at the
right in the sche-

matic shown in Fig. 1

www americanradiohistorv.com

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 to prevent unnecessary 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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Radio Service Schematics

Grebe Synchrophase Seven A. C. Set

15 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 lo couple the tuned stages. These
coils are space wound with 20-38 Litz
wire for efliciency 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 hetween 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.

SHO\VN schemalically on this page

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

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 is
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-ohmr resistor is inserted which
provides the desired C bias for the
power tube. A 300-ohm resistor be-
tween 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 220 plate supply tap and de-
tector drops the voltage on the detector
plate to the desired value. Since no
grid bias is required on the detector
the cathode is grounded directly to the

set.
Balancing the Hum

This system of voltage distribution
permits Grebe to carry out a scheme
of 120 cycle hum elimination. The
filter system designed allows some hum
to remain in the d. c. supply to the set.
This is later balanced oul in the set
through the voltage distribution system.
The amount of hum is in the right
phase and just sufficient to cancel the
effect of hum remaining in certain parts
of the set without the necessity for
variable hum adjustment. An impor-
tant feature of the hum balance system
is the 1 mfd. condenser and the 4,500-
ohm resistance in series with the B plus
terminal and the power tube center
tapped filament resistor. The by-pass

condensers Detween intermediate and
detector voltage supply points and

ground provide a resistance capacity
filter eliminating the feed-back gener-
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. 1. 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 No. SK-4 A. C.

HE super-synchrophase SK-4 re-
Tceiver 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
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
tubes in the push-pull sockets until a
pair is found that give humless opera-
tion. The selection of a quiet detector
is also important.

Three lypes 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-
cardless of the shielding used. 'The
aerial lead-in should not run along close
to the back of the radio amplifier
chassis. The antenna lead should ap-
proach the set in the most direct man-
ner, preferably {rom the right.

Grebe Model SK-4

Plate
Normal M. A.
Tube Position A B C Cathode Scrcen Plate Grid
Type in Set Volis Volis Volis Volts Volis M. A. 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 3RF. 2.35 188 14 57 0 2 2
227 Det. 2.35 210 .8 .8 0
245 P.P. 2.35 215 X 30 34 4
245 P.P. 2.35 245 30 34 4
280 Rect. 5.20 90
— 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 Tewell set analyzer
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Fig. 2. The electrical details of the receiver described on this page may be seen in this
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Radio Service Schematics

Grebe Receiver Model AH 1

Grebe Model AH1

ERVICE data covering the Grebe

model AHT whose response curves

will 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
average tube operating voltages, the
schematic in Figure 2 and the tube data
in Figure 1.

Suggested Antenna

The model AHI 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 and hotels a
ground connection to the steel frame of
the building may be more satisfactory
than the water pipe nearest the receiver.

apartments

Service Calls

The majority of service calls arise
front defective tubes.  Adjustment of
the set should only be made after the
service man is certain that all of the
tubes are satisfactory. Operating a rve-
ceiver on a line voltage higher than de-
signed for will result in shortened tube
life. A line voltage too low will result
in a sacrifice in receiver performance.
Alwavs 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
IS remove the fuse cover by loosening

Plate
Normal M. A.
Tube Position A B C Cathode Sereen Plate  Grid
Type in Set Volts  Volts  Volts Volts  Volts M. A. Test Change
221 1 R.F. 2.1 160 2.5 80 2.5 -
221 2R.F. 2.1 160 2.5 . 30 2.5 -
221 3R.F. 2.1 160 2.5 o 80 2.5 .
227 Det. 2.1 200 20 . 2.0 o -
215 P. P. 2.+ 250 11 - - 50 .
215 P. P. 2.1 2350 11 . ; 50
280 Rect. 1.8 - - . 50 . .
Line voltage 115. Volume control maximumn.

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 {rom 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 1o 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 hefore 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 efliciency 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 become
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 between
550 and 700 ke. 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 AH1 receiver is shown in this illustration
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Gulbransen 9 in L.ine Model Receiver
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Fig. 1.

NOWN as the Nine in Line
I< model, the receiver made by the

Gulbransen Co., of Chicago, Ill,,
is illustrated schematically in Figure 1,
the schematic representing the receiver
and its power supply. A table of
typical tube voltages is shown in
Figure 2.

Tuned R. F. Set

As will be seen by inspecting the
diagram. the réceiver 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

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
226 1 R.F. 1.35 116 8.5 . . 4.7 8.7 4,
226 2R.F. 1.35 116 8.5 : 4.7 8.7 4.
226 3 R.F. 1.35 116 8.5 - . 4.7 8.7 4,
226 4 R.F. 1.35 116 8.5 - 4.7 8.7 4.
224 Det. 2.2 80 1.3 . 15 .
226 1AF. 1.4 110 1.0 - 4.0 5.0 1.
245 2 AF. 2.2 232 42, . 27. 32. 5.
245 2AF. 2.2 232 42. 27. 32. o.
280 Rect. 4.6 —— . & i

Line voltage 115. Volume control..

Fig. 2. A table of the typical tube voltages as taken with a standard set tester is
illustrated above for the benefit of service men

www americanradiohistorv.com

In this schematic diagram of the Gulbransen receiver may he seen the electrical constants of the set and its power supply

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

he

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
zood 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 oft
about one inch of the straw and slip
the short piece over one of the filament
prongs of the tube. Replace the tube
in the socket, being careful that the
straw is not torn in so doing. This
will allow the tube to go into the
socket without lighting the filament,
and the set can thus be balanced for
the tubes actually used. However,
this method requires much more pa-
tience than the previous method, espe-
cially since the repairman must be
careful not to tear the straw while in-
serting the tube in the socket.
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Radio Service Schemqtics

Howard Green Diamond Set, Model S

NOWN commercially as the
I< 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 220’s employed in the
tuned radio frequency stages, which are
neutralized. The detector is the con-
venlional 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 associaled high and low
voltage system. The loud speaker field
of 2500 ohms, 414 walts, 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 voll-
age for the plate of the detector to its
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 hetween antenna and ground
with the movable arm going directly to
the grid of the first 226. By controlling
the input r. {. voltage, the remainder of
the radio frequency stages are operat-
ing al 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.
volumne 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. 1. This schematic circuit gives all of the electrical details o
of type numbers for all condensers,
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f the Howard Green Diamond Model 8, with a table
resistors, chokes and transformers
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Radio Service Schematics

Howard Radio Receiver Model S.G.A.

LSEWHERE in this
E magazine appear the
gensitivity, selectivity

and fidelity curves of the
Howard S. G. A. receiver de-
scribed on this page. The re-
ceiver schematic is Iigure 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 oecil-
late with certain tube com-
binations. A quick remedy is
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Figure 3.

supply for the Howard S. G. A.

Howard Model S. G. A.

bantro
A

This drawing is that of the separate power

Plate
Normal M. A.
Tube Position A B C Cathode Screen Plate  Grid
Type in Set Volis Volts Volts Volts  Volts M. A.  Test Change
224, 1R.F. 2.2 162 3.5 3.5 068 DR 4.7 1.4
224, 2R.F. 2.2 162 3.6 3.5 63 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. 22 155 15 15 1.0 1.2 2
245 P.P. 21 238 45 . 214  28.41 4.0
245 P.P. 21 238 45 . 244 284 4.0
280 Rect. 4.5 _ . 58 i
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. In this table may be found typical voliages for the Howard S. G. A.
as indicated in the service manual of the company. The readings were taken
with a Jewell set analyzer

to shift the r. f. tubes around.

N
Fhere are lwo approved

™ methods of testing tubes. The

first is to remove the tube
[rom the chassis and place
. the plug from the Jewell or

Weston analyzer in the tube

socket, then place the tube in

the analyzer and measure ite
: plate current under normal
operating conditions Tt has
heen determined in the lab-
oratory that tubes having a
plate current from 2.5 to 3.1
milliamperes  are normal
tubes and operate to hest ad-
vantage in this receiver,

The second  and  better
method of the two is Lo measure the
mutual conductance of the tube by
means ol the mutual conductance
bridge made by General Radio.  (This
is described elsewhere in this
Editor). It has been found that to give
hest results with this particular recciver
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 be curbed
in this particular receiver.

1€sUe

Response curves on this receiver were
recently taken by our laboratory and
appear elsewhere in this magazine.
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Figure 2. In this drawing may be seen the schematic circuit of the Howard screen grid receiver described on this page
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ENERAL deseription of the Kel-
loge models 523 10 528 inclu-
sives will be found on this page,
the schematic circuit being Figure 2.
while a table of typical operating voli-
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
erid tubes and also to provide a satis-
factory degree of selectivity. Lach stage
i> tuned and completely shielded to pre-
vent pickup of anv signals except by
the antenna. ov the transfer of enerey

from one  <tage to  another except

_—
e ——

Kellogs Rad

Radio Service Schematics

10 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

Fach 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

Plate
Normal M. A,
Tube  Position A B C  Cathode Sereen Plate  Grid
Type in Net Volts  Volts  Volts  Volts Volts M. A. Test Change
221 R 2.1 128 I ] 40 1.2
221 2R 2.1 128 ] | 10 1.2
221 3R 2.1 128 ] ] 10 1.2
227 Det. 2.3 128 12 12 1.2
20 Vol.Con. 2.3 21 1 10
227 I ALE. 2.3 128 3 8 1.1
215 PP 2.2 228 10 28
215 P ) 228 10 28
280 Reet, 1.0 100
Line voltage, 1120 Volume control full on.

Fig. 1.
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Operating voltages on the Kellogg 323 receiver are those shown in this
table as taken with a Jewell set analyzer
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The electrical details of the receiver and power supply for the Kello

shown in this drawcing
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The antenna coil is so constructed as
to eliminate any necessity for trimming
devices, insuring 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 type.

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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Colin B, Kennedy Model 10 Receiver

page the Kennedy model No. 10 is
a 7 tube receiver whose circuits are:
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
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

ILLUSTRATED schematically on this

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.

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

These receivers are so designed as to in the average repair man's kit. Units
operate efficiently over fairly wide vari- 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. 237 118 8 +8 5.8 8.8 3.
227 2R.F. 237 118 8 48 5.8 8.8 3.
227 3 R.F. 237 118 8 48 5.8 3.8 3.
227 Det. 2.37 38 0 0 2.1 2.1 0
227 1 AF. 237 112 9 49 1.8 0.5 1.7
245 Pwr. 245 210 45 30. 35. 3.
215 Pwr. 245 210 15 30. 35. 5.
280 Rect. 5.0 112
Line voltage 112, set on 120 tap. Volume control on full.

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 inslances 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 with an accurate alternating
current volt meter and measure the line

—O.

voltage at cach 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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Radio Service Schematics

Colin B. Kennedy S. G. Model 20 Set
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Fig. 1. The schematic of the receiver and its power supply as used in the Kennedy model 20 receiver is illustrated above

ENNEDY'S screen grid model 20,
illustrated on this page in sche-

matic form, is constructed on a
base similar to the model 10 but with
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 devices
and set analvzer kils are equipped to

check screen grid tubes and 1o 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. ¢. cord and
removing the two bakelite knobs, after
taking out the four hold-down bolts in
the corners of the chassis.

Voltage Measurements

Screen voltages are measured from
cathode terminal to screen terminal of
each r. f. socket. Screen is postive.

Colin B. Kennedy Model 20

Tube Position A B C
Type in Set Volts  Volts Volts
224 1 R.F. 2.35 170 3.5
221 2 R.F. 2.35 170 3.0
224 3R.F. 235 170 3.0
227 Det. 2.35 130 —18.
227 1 AT. 2.35 160 —10.
245 Pwr. 2.36 230 45
215 Pwr. 2.36 230 45
280 Rect. 4.8 -

Line voltage 112, set on 120 tap.

Plate
Normal M. A.
Cathode Screen Plate Grid
Volts Volts M. A. Test Change
3 05 1 4 3
3 05 1 4 3
3 05 1.6 4 24
+18. .. 18 3. 1.2
+10. .. 74 O 1.6
e 26 30 4.
26 30 4.

Fig. 2. With a Jewell set analyzer the typical tube voltages on the receiver would
be approximately as indicated in this table
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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 (entire 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-Phono Changes

The model 20 phono-radio switch and
its connections are entirely different
from the model 10. Two phosphor-
bronze eontact springs are mounted.be-
hind the switch lever, near the front
center of the chassis, and make contact
when the switch is 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. Beeause 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 provided to lower screen
voltages if found necessary to do so in
case of oscillation tendency.
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Kennedy Screen Grid Set Model 26

N this article is described the model
I 26 screen grid Colin B. Kennedy

model, the schematic of which is
shown in Figure 2, while a table of tube
operating values as abstracted from the
service manual is shown in Figure 1.

Two Parts

This model is constructed on two
Dbases, one the receiver and the other the
power supply. These are connected to-
gether by means of a plug and cable.
The double unit assembly permits a
more flexible design of cabinets and the
installation of plain and automatic
phonograph units and short wave re-
ceivers.

Usual Instructions

General instructions for locating any
trouble that may occur, faulty reception
of various kinds and unusual conditions
that may arise are similar to the general
instructions for servicing any standard
well designed receiver. Modern makes
of tube testing devices and set analyzers
are equlpped to check screen grid tubes
and test out circuits for thelr use. In
cases of trouble, tubes should be tested
and if no tube tester capable of check-
ing screen grid tubes is available, these
tubes should be replaced one bv one
with tubes that are known to be good,

Check Voltages

Set voltages may be checked with a
set 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 hases.

Peppy Tubes Used

According to the service instructions
the model 26 receivers are tested with
particularly peppy screen grid tubes to
prevent them from 1ea(hmnr the user in
an unstable condition. Due to the care
in testing few sets should be encountered
that tend to oscillate. [f 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 sereen vollages may
cause oscillation.  The intermediate B
voltage in the r.f. unit is dropped by
means of a graphite resistor  before
feeding to the sereen vollage section of
the volime control. (h(‘(k the resistor
for shorts or hreakdown.

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 he changed
in value.

Kennedy Model 26

Tube Position A B C
Type in Set Volts  Volts  Volts
224 1 R.F. 2.3 160 3.5

224 2 RF. 2.3 160 3.5
224 3 R.F. 23 100 3.5

227 Det. 2.3 125 10
227 1 AF. 2.3 155 9
215 P.P. 2.3 230 45
215 P.P. 2.3 230 15
280 Rect. 1.8

Line voltage 120.

Volume control maximum.

Plate
Normal M. A.
Cathode Sereen Plate  Grid

Volts Volts M. A,  Test

35
85

85

Change

Fig. 1.

The operating values of the tubes in the Model 26 Kennedy are shown

in this table as abstracted from the serviee manual for that receiver
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Fig. 2. Details of the receiver and power supply for the Kennedy 26 may be traced from this drawing
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Radio Service Schematics

King Model J Set and Power Supply

OUR 226 tubes, one 227, two 171-

A’s in push pull and a 280 recti-

fier comprise the tubes used in the
King Model “J” and power supply,
made by the King Manufacturing Cor-
poration of Buffalo, New York.

According to the instructions pro-
vided by King for service men, each of
the 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. When 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 adjustiment
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 mav be accomplished
in the regular way by using a tube with
one filament prong cut off. In case the

rotors are in need of reganging or the
plates are out of line, the entire gang
should be sent to the factory for adjust-
ment. Another gang may be installed.

The inductance of the r. 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
oscillograph so that every soil has ex-
actly the same value of inductance. The
butterfly is locked in the 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
is 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. I'or 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 deviation from this may
mean that the transformer is wrong
or that the drain of the set is wrong.

With a line voltage of 115 to 120
volt, 120 tap on pack, the 226 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 volt. 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 be from 6 to 7.5 and
the 171 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.
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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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Radio Service Schematics
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Kolster 4 Tube Chassis

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

ticle we are giving the schematic circuit
of the four tube chassis and its power
pack. The Kolster six tube model con-
sists of three stages of tuned radio fre-
quency amplification, detector and two
stages of transformer coupled audio fre-
quency amplification, supplied with
voltages suitably transformed and recti-

which tunes the furst 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

and Supply

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.

fied through

equipment de-

At the right of
the diagram
war shown in Fig. 2,

Separate

70 POVER PACK
. FILOT_ <4
signed and devel- f ] LGHT -1
SWITCH —, L
oped by Kolster |
5 - A -
engineers to op- ChD T 42 = Ll DTS
erate on a. c. L
voltage supply. 1
ve/ ez vc4
Set and Supply _
ANT#—— 4 _

Fig. 1 shows
schematically the
four tube chas-
sis, while Fig. 2
shows the power
pack, in which
are located the

SR8

are two small
schematics of the
8 | filter condensers
used with the
power supply,
one being for the
25 cycle job and
secen the other for the
00 cycle.
Three 226
tubes are used in
the r. f. stages,

I 1

while the detecc-
tor 1s a 227

first and second
audio stages in
addition to the
rectifier and the high voltage supply.
Volume control is by a variable re-
sistance across the primary of the last
r. f. transformer, enabling the operator
to vary the gain of that particular
stage. In consequence, the volume may
be increased or decreased, as desired.
Antenna input is controlled by means
of a switch, while there is also provided
a combined variometer-variocoupler

Fig. 1: Schematically is shown above the Kolster 4 tube chassis. The audio

is included in the power pack

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.

heater type. The
first audio is also
a 226 and the
last stage tube is a 171-A. The rectifier
tube is a 280 and is located in the power
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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Fig. 2. Aside from the high voltage supplied, the Kolster power pack also contains the two audio stages
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Radio Service Schematics

Kolster Receiver Nos. K21, 23, 24, 28
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Fig. 1. The power supply used with the Kolster models is shown in this schematic illustration

N general appearance the Kolster

five tube chassis diflers very litile

from the four tube chassis, illus-
trated schematically on page 81 ol the
September, 1929, issue of this maga-
zine. With the exception ol the longer
tube panel, extra tube socket, extra twin
.0 mfd bypass condenser and the lack
of an antenna swilch, the outward ap-
pearance is exaclly the same.

Volume Control Method

Volume control is by a variable re-
sistance shunted across the antenna in-
ductance directly in the first r. . 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 .0 mfd condensers

O POWER PRCK
P4
SWITCH ——

from the ground and plate circuits. The
other is in the 227 delector heater cir-
cuit and in this position when the tube

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

Kolster Models K 21, 23, 21

Position A B
in Set Volts  Volts  Volts
226 1 R 1.1 ) 2.5
220 2 R.F. 1.4 31 25
220 3 R.F. 1.1 31 2.5
220 4 R.F. 1.1 81 2.5
227 Det. 2.0 30 3.5
220 1 AL 1.4 72 2.0
210 2AF. 7.4 130 32.5
281 Rect. 7.0 -
281 Rect. 7.0
Line voltage 116.

Tube
Type

C Cathode Screen Plate Grid

Plate
M. A.

Normal

Volts  Volts M. A. Test Change
o 5.8 9.8 4.0
. } 5.8 9.8 4.0
. 5.8 9.8 4.0
. . 5.8 9.8 4.0
o 1.6 1.0 0.
o . 4.8 7.8 o)
o 21 23 4.
. . 28 .
28 .

Fig. 2. An idea of the typical tube voltages may be gained from 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-

I

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

www americanradiohistorv.com

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 conneclor of the rectifier
plugs into this receptable.

The condenser bank and chokes of
the filtering system are mounted in a
housing and by simply removing this
shield, individual inspection or removal
can easily be performed.
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Kolster Radio Receiver Model K43

N this page will be found the

O schematic diagram of the Kolster

K-43, the r.f. chassis and the

power supply. A table of average tube

values will he found in the chart,
Figure 1.

The K-13 uses three 221 and one 227
tubes in four tuned r.f. stages, followed
by a first stage 227 working into a pair
of 215 tubes push-pulled. The power
supply uses a full wave 280 rectifier.

Antenna Input

Antenna input is through a 25.000-
ohm variable resistor across the antenna
winding with a 0001 mfd fixed con-
denser. The plate circuit of the first
221 r.f. tube has a 10,000-ohm fixed
resistor in series with the primary and
a 50-mmf condenser across this resistor.
The detector circuit uses the conven-
tional grid leak and condenser detection,
while its plate circuit is choked and by-
passed. A pair of phono jacks are pro-
vided across the primary of the first
audio transformer so that a pick-up
may be used when desired.

Volume control on the receiver is by
means of a 10.000-ohm variable resist-
ance between ground and the plus 15-
volt terminal of the power supply. this

resistor feeding the three screens of the
224 tubes. For hum control there is
provided a 0-ohm variable vesistor
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 hias 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 he seen the detail
drawings of the condenser block and
its numbered connections: also the de-
tail of the cable connector and its num-
hered terminals.

Kolster Model K43

Tube Position A B C
Type in Set Volts Volts  Volits
221 1 R.F. 2.2 125 1.5
221 2RI 2.2 125 1.5
221 3 R.T. 2.2 125 1.5
227 Det. 2.2 25

227 1 AF. 2.2 105 0
215 P.P. 2.3 191 39
215 pP.P. 2.3 191 39
280 Rect. 1.8 .

Line voltage 112. Volume Control

Plate
Normal M. A,
Cathode Sercen Plate  Grid
Volts  Volts M. A, Test Change
15 1.3 3.5 2.2
15 1.3 3.5 2.2
15 1.3 3.5 2.2
B 1.5
1.0 D5 1.5
23 27 4.0
_ . 23 27 4.0
Maximum.

Fig. 1. The table of typical tube characteristics for the Kolster K-13 is showu
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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Service Data on the New

EPRESENTING as it does a de-
R parture from the circuits em-

ployed in previous receivers of
that name, the Majestic chassis model
50 (used in model 52 receivers), photo-
graphed on this page, is a superhetero-
dyne using 175 ke. 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 j.f.
aligning condensers, and the aligning
condenser for the oscillator (rack-
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

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

Oscillator align-
ment condenser is
accessible from the
hottom side of the
chassis, and is lo-
cated next to the
end of the gang
condenser on
which the cable

e

positions are also indicated in this

photograph.
Alignment Procedure

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

ke. Slip the dial strip to the correct
selting 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 oulput may appear to fall at
cither 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 this
readjustment re-
sults in only a
stight  improve-
ment, the oscilla-
tor tracking con-
denser is satisfac-
torily adjusted.

OSCILLATOR TRACKING
ALIGNMENT CONDENSER

.

Qe

. il

o3

b

:

R o S

L. F. Alignment

I'or intermedi-
ate frequency
alignment, connect
the output of the
i.f. oscillator to
the grid of the
first detector. Tune
oscillator at 175
ke. and align the
first detector plate
circuit, intermedi-
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-

Fig. 1. This photograph of the neiw Majestic 50 chassis shows the position of
the antenna compensating condenser, the four i.f. alignmeni positions and
the oscillator tracking alignment condenser

drive is mounted.
See Fig. 2.
Second antenna

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

First antenna alignment (compensal-
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. alicnment

Fune in at approximately 600 ke. 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 ke. and tune in 1500 ke. 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

www americanradiohistorv.com

lectivity of the re-
cewver. 1f the intermediate frequency
circuits are so 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 if. 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.
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Majestic Model S0 Chassis

A small compensating condenser is
provided to adjust the reflected capacity
of the antenna. Adjustment of this
condenser is possible through the hole
in the rear of the chassis (to the right
and above the antenna-ground binding
posts in Figure 1). When the installa-
tion of the receiver is complete, a sta-
tion between 1000 and 1400 ke. should
be tuned in; volume control set for low
volume, and the antenna compensator
adjusted  until maximum volume is se-
cured. Further adjustment of this con-
denser is not necessary unless the
length or position of the antenna is
changed.

The volume conlirol 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

Plate
Normal M. A.
Tube FPosition A B C Cathode Screen Plate Grid
Type in Set Volts Volts Volts Volts Volts M. A. Test Change
224 ] R.F. 2.35 180 3 3 90 3.
227 Osc. 2.35 90 3.
224 1 Det. 2.35 180 8 8 90 .8
224 1 LF. 235 256 3 3 90 4
227 2 Det. 2.35 225 20 20 55}
245 P.P. 2.35 250 1.75% 25
245 P.P. 2.35 250 1.75% 25
280 Rect. 4.8 358 40
Line voltage 115. Volume control maximum.
*On analyzer 245 grids may read 1.75 volts. If so, to get true reading measure with
voltmeter from filaments to ground. This should be 37.5 volts.

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

elements, a 645-ohm potentiometer and
a 10,000-ohm rheostat; the latter con-
nected from antenna to ground and
varying 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 shaft.

{ OSCILLATOR
g ALIGNMENT

ANTENNA ALIGNMENT
SCREW IN HERE

According to the Majestic manual on
this receiver, under no conditions
should an attempt be made lo use a
around 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
hack of the cabinet as indicaied 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 voltage regulator is not used
where line voltage is excessive, rated
normal tube life will be reduced.
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Fig. 4. The electrical details of the circuit employed in the Majestic model 50 chassis are given in this drawing
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Radio Service Schematics
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The Majestic Receiver, Model No. 70

Grunow Co. of Chicago, the

Majestic Model No. 70 receiver
and 7P06-7P3 power pack is shown
schematically on this page.

The circuit is known as the LMC cir-

M'ANUFACTUI{ED by the Grigsby-

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
compination 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 matic involved in the Majestic Model No. 70 receiver described on this page
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Radio Service Schematics

The Majestic Model 90-B Receiver

CHEMATICALLY on this page 13
S 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 dlagram 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. Iour of the 227’s are
in 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.

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
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

end ol the speaker field winding.

Local-Distance Switch
The recciver is equipped with a local-
distance switch. When the switch is
closed distance receplion is secured.
IFor 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.

25 and 60 Cycele

Twenty five-forty eyele and filty-sixty
cycle models of this receiver are mar-
keted, the filter capacities A and B
shown at the bottom of the schematie
diagram being different for the two fre-
(quencics, Thel it heing indicated
on the diagram.

Response Curves

Those interested in response curves
on the Model 90-B will find them on
page 81 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 Position A B C
Type in Set Yolis Volts  Volis
227 1R.F. 2.3 150 14
227 2 R.I. 2.3 150 13
227 3 R.F. 2.3 150 13
227 4 R.F. 2.3 158 12

227 Det. 2.3 290 29
2145 P.P. 2.1 285 50
215 P.P. 2.4 285 50
280 Rect. 4.8

Line voltage 1141. Volume control

Plate
Normal M, A,
Cathode Sereen Plate Grid
Volts  Volts M. A, Test Change
19 3.4 §) 2.6
17 . 3.5 O 2.5
18 3.6 0 2.4
12 0.0 8 1.4
28 8 ] 2
35 40 5
35 10 5
60
maximum.

Figure 2. A table of typical tube voltages as taken with a Weston set tester is
seen abore
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Radio Service Schematics

Majestic Radio Receiver Model 130-A

ATESTIC 130-A and  230-A
models incorporate several new
and distinctive features, such as

the use of the screen grid type of tubes
instead of the previously used 227 type.
Three sereen grids, a power screen grid
detector. two 245 type tubes in push-
pull and a full wave 280 type rectifier
represent the tube quola.

The three controls on the panel are:
the left knob is the line switeh: the
center the tuning control, and the right
the volume control.  Fqualized  sensi-
tivity is effected throughout the tming
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 sereen 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
the September issue of this magazine.

The first and second r.f. tubes are
hiased by a variable resistor of 1.260
ohms. plus a fixed 151 ohm. Variance
of the grid bias voltage on these tubes
controls the volume of the receiver.
Biasing of the third r.f. is taken care of
by the 151-0hm  (double orange) re-
sistor.  Bias for the detector comes
from the drop across the 35.000 ohm

(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 mfd paper con-
denser. and the detector cathode by-
passed through a 1 mfd condenser.
The screen grid detector operates di-
rectly into the pushpull stages. Better
quality, reduced a.c. hum and tube noise

tions will seriously affect the sensitivity
of the receiver.

A small compensating condenser is
provided to adjust the reflected capacity
of the antenna being used. Adjustment
of this condenser is possible through
the hole in the rear of the condenser
gang housing. When the set is installed,
a station between 1000 and 1400 ke
should be tuned in, the volume control

Majestic Model 130-A

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
G21 I R.F. 2.35 180 3 3 90 5 L
G21 2 R.F. 2.35 130 3 5 920 3 o .
521 3 R.F. 2.35 180 3 3 90 3 o —
G21 Det. 2.35 203 12 12 125 .0 — —
G-15 P.P. 2.15 250 50 32 — —
G15 P.P. 245 250 50 .32 — —_—
G80 Rect. 1.0 ; — —
Line voltage 115, on 115 tap. Volume control maximum.

Figure 1. The tube operating values shoiwen in this chart are those indicated in the
service manual for this receiver

is attributed 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.

sel to low volume; then adjust the com-
pensating condenser by turning the
black knob until maximum volume is
secured.  Further adjustment is not
pecessary unless antenna length or posi-
tion is changed.
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Electrical details of the

receiver and power supply covering the Majestic model 130-4 are shown in

this illustration
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Philco Receiver Models 86 and §2

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
of 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
least 2 feet away from any parallel wall
or floor and a good ground connection.
Connect the attachment plug to a light
socket 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. Turn
the volume control to full volume.

SHOWN schematically on this page

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% 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.
Carefully 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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Fig. 13. This schematic diagram shows the electrical portions of the Philco receiver described on this page
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Radio Service Schematics

Philco Balanced Unit Radio Model 95

NE of the receivers of which a
O 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 k. 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.”

In the section on testing and servicing
in the Philco manual we find 7 head-
ings covering troubles and possible
causes, which 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; com-

pensating.
Fading: Defective tubes; poor con-
tact; station and atmospheric condition.
Distortion: Defective tubes; incor-
rect voltage on one or more tubes;
grounded filament; arrangement 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

connected.

C Cathode Screen Screen Plate

Tube Position A B

Type in Set Volts Volts Volis
224 1R.F. 2.15 155 0
224 2RF. 2.15 155 0
221 3 R.F. 2.15 155 0
227 Det. 2.15 0 —.5
227 Det. Amp. 215 27 —.5
227 1 AF. 215 85 —2.0%
215 2AF. 2.2 250 11
215 2 AF. 2.2 250 4]
280 Rect. 4.5

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

Plate
Normal M. A.

Veolts  Volts Carrent M. A. Change
5.3 95 8 4 -
5.3 95 .8 4 .
5.3 95 .8 4
7 -~ L B I
5.5 . B } _—
5.5 - 2.5 .
28 .
; - _— 28 —

L 43

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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Fig. 2. Schematically we illustrate above the
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Radio Service Schematics

Radiola Receiver Model

BOBABLY on account of the great

nurnbers of the-e receivers in =ery-

we in the feld, our information
department has been be<ieged with e
quests  for information  covering the
Radiola 43 receiver. Tube operating
values in Ficure 1 and the <chematic
of the receiver and power cupply in
Figure 2 will he of interest. together
with such other important ervice data
as can he abridged from the manual for
that model

FExeessive Hum

Foxcessive humn during operation of
the receiver may be due to: external
pickup. Throw switch to local position
and see 0f hum disappears; a.c. input
plug reversed, Ity reversing its position:
apen center tap in sorket
power unit: shorted bypass and filter
condensers, generally accompanied by
inoperation: low emisaion 280 rectifier:
defective dynamic if used: open resis-
tance unit, nsnally accompanied by in-
operation; if the .25 and 1.75 mfd
tapped connections of the receiver |
mfd hypass condenser are reversed a
loud lm may be present; hum may
also be caused hy the speaker heing out
of center, cheeh on this condition by
releasing the center serew =o that the
cone can find its own center, and then
tighten the center serew.

resjslance

Oescillation

Oscillation through any part of the
tuning range may  he attributable to
shields not properly in place. or not
making contact with hase on account
of dirt: shield over antenna lead to
local-distant switch not grounded or
properly covering the leads: defective
v.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 defective or the condens-

sr< 20 open: contact elips between
-hield and condencer <haft broken or
not making zood contact: open bypass

condencer: detective 221 tube.
Service Hints

A\ brief re-ume of the service data
chart ~hown i the Radiola ‘11 manual
follow-:

N cignal-: defective operating
switth, defective volume control: de-
fective r.f. tran-former: defective
coupling reactor: defective bypass con-
denser: defective socket power unit.

44

fective audin svstem: open grid in any
stace.

Uncontrolled oscillation: shields not
in place. or makinz zood gontact: tube
shields not in place: defective r.f. filter.

Tules fail to lizht: no a.c. line volt-
age: operating <witch not on: defective
a.c. input cord: defective power trans-
former.

Antenna Installations

Covering special antenna installations
for noisv locations. it i< noted: Erect as

Radiola Model 11
Plate

Normal M. A,
Tube Position A B C Cathode Sereen Plate  Grid
Type in Set Volts Volts Volts  Volts  Volts M. A,  Test Change
221 1 R.F. 2.35 161 1.5 1.5 45.0 3.8 2.3 1.5
221 2 R.F. 2.35 161 1.5 1.5 45.0 3.6 2.3 1.5
221 Det. 235 100 0.0 7.0 5000 R n 1
215 A, 250 230 0.0 At

30 Rect. 2.0 200

Line voltage 120, set on 120 tap.

Volume control maximum.

Fig. 1. The voltages showen in the aborve table are those for the Radiola 44, data
heing values derived through the use of a Jewell analyser

Weak local-distant switch
not on distant position: lineup condens-

defective

signals:
ers not adjusted  properly:
main tuning condensers: defective parts
in receiver assemblyv: defeetive 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.

,4
G
L
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Fig. 2. The schematic of the receirer and itspower unit is showen abore for the Radiola 44
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Radio Service Schematics

Radiola Model 60 Superheterodyne

SING nine tubes including the
l I 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 01. However, in the case
of the 61 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 tvpe 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 analvzer 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.
L, 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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Radiola Superheterodyne Model 66

N this page is shown the sche-

O matic diagram of the receiver

and power supply contained in

the Radiola 66 model, this superhetero-

dyne using only one power output stage
in the form of a 245 tube.

Altogether there are eight tubes in
the 66, six of which are 227 type, one
a 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-
ages and currents is illustrated in Fig-
ure 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
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Fig. 1. The schematic of the combined receiver and power supply of the Radiola 66 is shown in this drawing

ployed, this being the antenna input
stage. By looking at the schematic dia-
gram 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
circuit of the first detector, mixing cur-
rent from the oscillator being intro-
duced in the detector cathode circuit of
this tube.

Bridge Type 1. F. Stages

Only two intermediate stages are 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
tuning condenser spanning the extremi-
ties of the coil, with a compensating
condenser going from the lower end of
the secondary inductance to the plate of
each intermediate frequency tube. This

type of balanced input permits more -

stable operation of the two intermediate
tubes with a greater amplification than
is possible with the conventional cou-

pling.

245 is supplied by «he 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. {., 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

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. 2.3 70 1.5 —21 - 4 8.5 4.5
227 Det. 2.3 65 7 14 4 2.5 2.1
227 1LF. 2.3 70 3 —21 3.8 7.2 3.4
227 2LF. 2.3 70 3 —21 4.0 8.0 4.0
227 Osc. 2.3 61 - - e 6.0 11.0 5.0
227 2 Det. 2.25 210 27 —15 1.0 2.0 1.0
245 AF. 2.3 200 12* 270 30.0 3.0
280 Rect. 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 as taken with a Weston set tester
is indicated above for the guidance of service men
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Radio Service Schematics

Sentinel Radio Models 11, 12, 15, 16

ERVICE data covering the Sen-

tinel models 11, 12, 15 and 16

1s found i the manual issued
tor these models.  Exeerpts ol the
more important matter are given in
this article.

Recardine repairs and adjustment
the manual states that obvionsly 1o
obtain best results proper equipment
and a well-planned diagnosis are pretf-
crable to a haphazard method with no,
or inadequate, equipment. Set analyz-
ers  as manufactured by Jewell,
Weston, ete.. are ideal because ot
thelr accuracy and portability. A
quick cheek of the plate, sereen erid,
and filament voltages of cach circuit
is readily obtainable with these set
analvzers, either in the home or on the
beneh. A well shielded, modulated
oseiltator ix a desirable picee of equip-
ment and when used in conjunetion
with a proper output meter, an aceu-
rate lineup of the variable condensers
can be made, and the r-1 staees indi-
vidually cheeked by coupling into the
various stages and noting the deflee-
tion on the output meter,

Trouble shooting in a receiver is a
series of climinations, the objeet in
view heing to isolate the particular
cireult that is causine trouble. While
cach repair man generally works out
his own procedure, the following sue-
vestions are given as a workine hasis:

Before doing any work on the re-
ceiver that is not funetioning prop-
erly, be certain the trouble is not due
to some external trouble such as poor
tubes, a poor or immadequate antenna,

diffieculty eannot he traced to one of
these, analyvze the trouble to deter-
mine under which of the following
classifications it belongs: No signal,
weak signal, broad tuning, distortion,
hum, noises, tading and oscillation.
Under no signal the following might
be causes:  Defeetive tubes, no volt-
ages on  tubes, grounded antenna,
open antenna, broken tead-in, open or

tenna too long, high resistance ground,
improperly aligned condensers, re-
ceiver operated close to strong broad-
casting stalion. .

[Tum might come from defective
tubes, incorrect voltages, open center
tap resistor, pilot light grounded.

Under fading : defective tubes, poor
contaet, station or atmospherie condi-
tions, tuning condenser dirty, swing-

SENTINEL MODELS 11, 12, 15 16
T " Plate o
Tube  Position A B Cathodel Sereen | Normal | M. A,
Type In Volts | Volis | Volts | Volts Volts Plate Girid Change
! Set ! | [ AL A | Test
220 L RE 236 176 Ly DU | 87 3.0 | [,
2200 2RE 2360 16| 275 ST B0 | .
7
221 | Det 287 | 6284 1A% | 10" 25 oo
227 VAl | 24 | oasr | s LT [
|
215 | pp 2.5 237 16 Lo 2.5 |
25 | PP | 25 |7 | oae | | 825 |
280) Reet | 5 | ... B S 55 leach platje
Line voltage 115 volts. Volume Control maximum.
*Not true readings due to resistance i eireuit.

Figure 1.

In this table will be found the average tube voltages on Sentinel models 11, 12,

15 and 16.

shorted r-f cotl, defective speaker, no
voltage to power transtormer primary.

Under weak signal : Delective tubes,
incorreet voltage on one or more tubes,

open  or grounded antenna, open
eround eireult, open or shorted r-f

defeetive bypass condenser, in-
low line voltage,
condensers not

coil,
adequate antenna,
shielded antenna,

mg antenna becoming intermittently
eorounded.

Under osceillation : defeetive 224 r-f
amplifier tubes, or defective 224 de-
teetor tube, poor ground, antenna lead
running too close to chassis.

Under noises : defective tubes, exter-
nal interference, poor contaet.

Under distortion: defeetive tubes,

or garound, as most trouble can be  properly aligned. incorrect voltages, defective bypass
traced 1o one of these causes. 11 the Broad tuning might be from an-  condensers.
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Figure 2. Electrical details of the circuit used in the Sentinel models described here
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Silver Model 30 Receiver and Pack

"YOUR screen grid 224 tubes, one
227, two 245’s and a 280 rectifier
are used in the Silver Model 30 re-

reiver described on this page. The sche-
matic diagram of the receiver and its
power supply is shown in Figure 13.

Measurements made on two stock
Silver chassis with a Jewell 199 Ana-
lyzer are given below and indicate nor-
mal variations which may be encoun-
tered due to the varying tubes and line
voltages. Variations within the limits
shown or even slightly beyond are no
indication of trouble unless some other
operating fault is seen.

On one set with a line voltage at 117
and the volume control at maximum
the first r. f. 224 showed a shield volt-
age of 64, A voltage of 2.45, B voltage
152, C voltage 1.5, cathode voltage 1.7
and 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-
age 145, C voltage 2, cathode voltage
2, and normal plate m. a. 3.6.

Third r. f. 224 shield voltage 64, A
voltage 2.48, B voltage 148, C voltage
2, cathode voltage 2, and normal plate
m. a. 3.3.

Detector 224 showed. shield voltage
72, A voltage 2.51, B voltage 68, C
voltage 6, cathode voltage 5, and nor-
mal plate m. a. .1.

The first a. f. 227 showed an A volt-
age of 2.51, B voltage 184, C voltage
1, cathode voltage 13 and normal plate
m. a. 7.

In the casé of the push pull 245 there
was a difference of 9 mils between one
tube and another. For example, the first
tube showed A voltage of 2.49, B volt-

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 | 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 reaaings 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-

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 boih 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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Fig. 13. Schematic diagram of the radio receiver and its power supply is shown in the above illustration.

This is the model 30 Silver
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Radio Service Schematics

Silver Radio Receiver Model 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 volume.

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

SERVICE data on the Silver 30-B

Silver Model 30-B

Plate
Normal M, A.
Tube Position A B C Cathode Screen Plate Grid
Type in Set Volis Volts Volts Volts Volts M. A. Test Change
224 1 R.F. 2.4 168 4 4 69 5
224 2 R.F. 2.5 164 4 4 72 5
224 Det. 24 28 8 8 60 )
227 1AF. 2.5 150 10 6 B
245 1 P.P. 24 264 44 30
245 2P.P. 2.5 2641 44 30
280 Rect. 49 310 . 50 2
Line voltage 110. Volume control maximum.

Fig. 1. Typical tube voltages as taken with a lewell 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
ke. and down to 550 ke. If it fails to
read 1500 kec. 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 ke.
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 ke.

When reganging the model 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 ke.
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 ke.
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Fig. 2. Details of the model 30-B made by Silver may be seen in the schematic drawing shown here
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Silver Radio Receiver Model 35-A

gram of the Silver model 35-A
receiver and its power supply, the
receiver in Figure 3, the power supply
in Figure 2, while a table of operating
tube voltages may be seen in Figure 2.
Service notes covering this receiver
re-aligning are: The leads from the
oscillator should be shielded and con-
nect through a .00l mfd condenser to
the short antenna post of the 35-A. A
good ground connection is essential.
The oscillator signal should be cut
down or altenuated to give a very weak
signal with the volume control of the
receiver turned on full. Turn the tuning
dial to 550 kc. Be sure the condenser
rotor plates are fully meshed at this
point and that the tuning dial hits the
stop pin.

Now turn the dial to 1500 kc, where
it should also hit the stop pin. With
the test oscillator set at 1500 kc use a
wide blade screwdriver to adjust the

SHOWN here is the schematic dia-

SILVER-MARSHALL 334
0WG NO SR82 DATE 8-29-30

RADIO CALL BOOK MAGAZINE
508 SQOEARBORN ST
CHICAGO, ILL

Fig. 1. The sche-
matic of the power
supply for the Silver
35-4 is shown in the
drawing to the right.
It should be noted
that the number for
the power pack is

<80

322 CHME

| E5MES

33-4 regardless of

whether intended for

the 60 or the 25

cycle current

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 ke
and tune the receiver to exactly that fre-

Silver Model 35-A

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
224 1R.F. 2.15 176 - 66 74 3.7
224 2R.F. 2.15 176 66 73 3.5 —
224 3R.F. 2.17 188 3 60 73 2.0 - -
224 Det. 2.19 118 11 11 40 2
227 1AF. 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 5

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. thermoammeter inserted in series
with the voice coil, visual indications
of the volume can be obtained and more
accurate adjusiments 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 operalions
performed make sure the receiver will
tune up to 1500 ke. If the dial fails to
read properly for 1100 to 1500 ke 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.
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Fig. 3. The electrical circuit of the receiver marketed by Silver as 35-4 may be traced from the above drawing
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Radio Service Schematics

Silver Model 36 A Superheterodyne

N this page will be found the

schematic of the Silver model

30-A superheterodyne, together
with a table of tube operating voltages
and other service data abstracted from
the manual furnished for that receiver.
The 32-A power pack, 60 cycles, is de-
signed for the 30-A receiver.

The model 30-A is shipped with a
self-contained antenna connected to the
antenna binding post. Where the re-
ceiver is focated 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 frane 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 eircuit.

An acoustic howl may result from:
defective detector tube. rare and ex-
tremely annoving since the tube may test
ok. in a tube checker. Replace the de-
fective tube.  Failure to remove ship-

ping blocks (see instruction card at-
tached to receiver). Any defect in the
support of the receiver chassis which
will prevent it fromn being entirely sus-
pended bv the rubber cushions, mav
cause a howl.

Low volume may be caused by: de-
fective 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

cover for the first " intermediate fre-
quency screen grid tube. This is the
third tube from the left facing the re-
ceiver, the one nearest the drum dial,
It is also important that a good ground
connection be made to the receiver.
Having 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-
ternallyv.  All such connections should
be checked, especially the 1000 mmf
condenser connected between the plate
and cathode of the second detector.

Silver Model 36A

Line voltage.

Tube Position A B C
Type in Set Volts  Volts  Volis
221 I ROF. 2.27 162

22 1 Det. 2.27 70*

227 Ose. 2.27 382

221 1 1.F. 2.27 160

221 21 F. 2.27 160

221 2 Det. 2.27 215

245 P.P. 2.1 255 22.5%
215 P. P 2.4 255 125

Plate
Normal M. A.
Cathode Sereen Plate Grid
Volts  Volts M. A, Test Change
7 85 1
37.5 30
37.5 11
12.5 110 1
45.0 110 4
7.0 162 1

Volume control maximum.

*Misleading due to current drawn by meter.

Fig. 1.

From the service manual for the Silver 36-4 are abstracted the tube

operating voltages shown in this table as taken with a Jewell analyzer
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- Fig. 2. Receiver and power supply schematics are shown in this illustration of the Silver 36-A receiver and 32-A4 power pack
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Slagle Model 9 Receiver and Supply

power supply illustrated on this

page is made by the Continental
Radio Corporation at Fort Wayne, In-
diana. It uses nine tubes, seven of the
227 type, two 171-A, and one rectifier
type 280. The set comprises six r. f.
stages, and one a. f. push pull stage.
The detector is of the untuned grid bias
type. The set has an antenna compen-
sating condenser adjustable for short,
medium and long antenna. Total watts
consumed 109. Plate voltage on the
audio stage is 180 volts.

I I \ HE Slagle model 9 receiver and

Analvsis of Voltages
Using a Weston No. 537, type 2 radio
set-tester, the following is a typical
analysis of the voltages on the Slagle
model 9.
First r. f. 227, tube out A voltage
2.15, 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 in. a. grid test 7.

Second r. {. 227, tube out A voltage
2.15, 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
2.15, 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, plale m. a. grid test 0.1.

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

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 vollage 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 vollage 20,
cathode volls positive 20, normal plate
m. a. 1, plate m. a. grid test 5.5.

Push Pull Readings Same

Readings of the push pull 171-A
tubes are identical. With tube out A
voltage 5, B voltage 192, tube in tester
A voltage 1.9. B voltage 172, C voltage
37. normal plate m. a. 16.5. plate m. a.
arid test 53.

Rectifier 280, tube out, A voltage
5.2, tube in tester A voltage 1.5, nor-
mal plate m. a. 15.

¥
é .
= L) a2 PoIMARY
/e
.gzz L N §
ﬁ - N N dYHINUM IVEN
3 AN Q N (AN Santll NN
(s s “ 4|\'|' o N -1 % /9
5
i = ) USE . ~(T00)
% NG| I l 8 ||
N QT ; !
7
”g s ;r' 3 ' [ .x.‘Q l
r L] SN , " 17 el
| - "2 B \
. ' 1 P}
/8
S Lo PN PN N T |
LA mnge 4 4 . ~ |
1 : Ay J
N , B T YAME f
! | B AL’
T . ’ sez7 @ =
! _A_AA:I A A .
I : ' M 4 B 7 J
#Q ‘ e — ]
‘ N —
.A.LQ — PP — M
S _

Fig. 1. Receiver and power

supply constants of the Slagle

model 9 as shown in this
drawing
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Radio Service Schematics

Sonora De Luxe Highboy Model 5R

SING the Loftin and White cir-
l l cuit, 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 Tuned 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 wav in or all of
the way out and then tightly grasping
the calibrated dial with the fingers and
moving the dial ahead or back 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
received 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.

Connections 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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Fig. 12. In this diagram are shown the receiver constants and those of the power supply together with the inter-

connecting cables for linking the tiwo units.
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Sparton A. C. 89 Receiver and Pack

NOWN as the Equasonne circuit,

I< the receiver whose schematic

diagrams are shown in the arti-

cle, is manufactured by the Sparks-

Withington Co. at Jackson, Michigan.

The particular model diagrammed here-

with is called the Sparton model A. C.
89.

Uses 250 Tube

Referring to the receiver’s schematic

shown in Fig. 2, it will be found that

six tubes are used in the receiver

proper, these being of the heater type,

such as the 227. The power tube is

contained in the power supply and is a
type 250. The

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

used in 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 anlenna circuit
goes through a variahle 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-

rectifier used is

justment on the

the conven- "
tional 280. NI
R 3R
% s N§
Signal Is N
Pretuned r ]

There are sev-
eral features of

antenna com-

this receiver

which are dif-

10070 /0
VOL7S

ferent from the

general run of

SPEAKER Jack—!

sets with which
the service man

is familiar. For
example: At
the left in the
schematic, Fig.
2, it will be

SWITCH—"""

POWER
SUPPLY

SR

—PN—e
| - pensating con-
i N denser.
N

3 s Voltage Meas-

gx IL— - urementf;
3 L . In making
‘ g = measurements
; 3 5 on the receiver,
¢ all tests should
A ‘ be made with
the volume con-
A , trol full on and
the voltage ad-
juster on the

proper tap. De-
tector plate

voltage will

observed that
there is a set of
inductances and
tuning capacities linked together induc-
tively and all lying between the antenna
circuit and the grid of the first radio
frequency tube. This is known as the
selector system and is used exclusively
by the Sparton interests in the various
models of their receiver. A signal from
the antenna is pretuned before reaching
the grid circuit of the first radio fre-

Fig. 1. Here is shown schematically the power pack used with the Sparton

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 and center
tap of the power stage. The rectifier

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 Sparton A. C. 89 is the selector system ahead of the

first r. f. tube
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Sparton Equasonne Receiver No. 589

NOTHER model made by the
Sparks-Withington Co.. and

known as their model 589 is
illustrated schematically in Figure 1 on
this page.  An ecarlier model, known
as the AC-89, was shown in the Sep-
tember, 1929, issue of this magazine,
on page 62

Technidyne Cirenit

The model 5389 uses the same Tech-
nidyne circuit described in the Septem-
ber, 1929, issue, bhut employs a tolal 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 sccondary 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) Detween
the common cathode line and ground.

In a recent service sheel sent out by

Sparton for ils 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. voluneter is required
to read the voltage.

There are two tests that can be made
with the 0-300 d. ¢. voltmeter. The first
is for the detector plate voltage. Meas-
ure detector plate voltage between ter-
minals 1 and 2. Normal vollage here
should be 110 volts without phonograph
pickup in jack, and 135 with pickup.
The limits of variation are 120 to 160
volts without pickup, and 110 to 150
with pickup. More or less than this
indicates a defective plate circuit, pos-
sibly in the 20,000-0hm resistance.

The second measurement is for the
plate voltage of the r. f. and selector
tubes.  Measure Dbetween terminals 5
and 0. Voltage should be 115. 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 vollage on the r. f. and selector
tubes. Measure belween 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 vollages is obtained, but this
fact is of no consequence.

With respect to the heater voltages,
using 0-1 a. c. voltmeter, measure de-
tector, selector and radio frequency
heater voltage between terminals 3 and
1. 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 ke. or
higher, and adjust compensating con-
denser for maximum volume.
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Figure 1. The schematic diagram
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Sparton Radio Receiver Model 931

NOTHER model produced by the
A Sparks-Withington Co., and

known as the Sparton model 931,
is shown schematically in the drawing
at the bottom of this page. A table of
average tube operating values is also
shown so that service men may check
operation 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-
tional ones.

As indicated in the diagram the ve-
ceiver consists of a tuned selector input
system followed by the Technidyne am-
plifier working into a pair of 182 power
tubes 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
variable resistor and a 110-ohm fixed
resistor in series, this combination being
placed between the ground and cathode
circuits. When the phonograph pickup
is plugged into the jack the ground line
opens on the phono jack and the ground
to the right of the jack becomes effec-
tive. The bias for that tube is supplied

through the 20,000-ohm fixed resistor.

A 2,500-ohm_ speaker field is em-
ploved, 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

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

the push-pulled power tubes is secured end of the dynamic speaker field
through the drop across the 1,250-ohim  winding.
Sparton Model 931
Plate
Normal M. A.
Tube DPosition A B C Cathode Sereen Pline Grid
Type in Set Volis Volts  VYolts  Volis  Volis M. A. Test Change
484 1 R.F. 29 120 4.5 7.5 13 3.0
484 2RI 2.9 120 1.5 7.5 13 5.5
484 3R.TF. 2.9 120 4.5 7.5 13 5.5
184 4 R.F. 2.9 120 4.5 7.5 13 5.5
481 5R.F. 29 120 4.5 7.5 13 9.5
484 Det. 29 110 10 1.0 3.5 2.5
182 pP.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 lIewell set analyvzer
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Radio Service Schematics

The Splidorf E175 Receiver and Pack

ADE by the Splitdorf Radio Cor-
M poration of Newark, New Jer-
sey, the type E175 receiver and
power supply is illustrated Delow.
Schematically the receiver and the high
voltage supply are shown in I'igure 14.
Examination of the schematic circuit
will indicate that the antenna stage has
three taps on the primary for different
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-
ondarv 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 1. {. and first a. f. stages are of
the 226 type. The resistance R-6 in
Figure 11 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. In 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 com-
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

A switch is provided in the primary
circuit of the power transformer to-
gether with a fuse and a fixed resistance
R-10.  The high voltage secondary S-1
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-1. The voltage divider re-
sistor is made up into four sections, A

from the maximum 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 D 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-
ler tap is common with the center tap
of resistance R-6.

In the ahsence 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 261 and Supply

detector and a 171-A audio power

stage the Steinite model 261 re-
ceiver is made by the Steinite Radio
Co., Chicago, Illinois, and Atchison,
Kansas.

EMPLOYING four 226 tubes, a 227

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
tuned by means of an antenna induc-
tance having a number of taps. In the
original model there were three induc-
tance steps corresponding to three equal
divisions of the broadcast band. How-
ever, since September, 1928, the num-
ber of steps in the inductance was in-
creased to seven and is controlled by a
seven-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
three 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 11ay slso be obtained where the
antenna is disconnected since the first
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Stewart Warner Series 900 Recelver

HI. balanced bridge tvpe of cir-
T(‘uit 15 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 separalte
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.

Voltage Analysis

An analysis of voltages on the series
900 receiver made with a Weston 547
test set shows the following:

First r. £. 227 A volt= 2.2, B volis 115,
C volts minus 10, cathode heater volts
plus 10, normal plate m. a. 3.7, plate
m. a. grid test 0.7.

The second r. f. 227 shows A volts
2.2, B volts 1115, € volts minus 10, ca-
thode volts plus 10, normal plate m. a.
4.7 and plate m. a. grid test 8.

The third r. {. 227 shows A volts 2.2,
B volts 117, 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
m. a. grid test 2.

The first a. f. 227 has A volts 2.2,
B volts 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 215’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 ). The other

215 has A volts of 2.2, 1! volts 235, C

volts minus 41, normal plate m. a. 32
and plate m. a. grid test 35.

The 280 rectifier reads A volts 4.6,
normal plate m. a. 17.5. These readings
are taken with the volume control full
on and a line voltage of 109.

Tube Variation

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 continuily tests to
locate exactlv 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 volume control of the recéiver 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

A 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 defective tube, this being
more noticeable when the volume is in-
creased. l.ow voltage, either low fila-
ment or plate voltage will cause
scratchv 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
casily by pulling out the speaker plug
while the set is in operation. If the
hum continues it is almost certainly
vjbration of the transformer cover. To
eliminate it remove 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.

. GANG CONDENSER

—1
AR s NA A

800w  MAX.67 Tiiw

Fig. 12. The electrical circuit of the Stewart Warner series 900 receiver described here is shown in the above schematic
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Stewart-Warner Series 950 Recervers

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-
pling in the radio frequency stages.
The former coupling is most eflective
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-
tions should they be touched since these
capacities are originally set at the fac-
tory for a value of 16 mmf and any

I :IGHT tubes in all are employed

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

is 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

Stewart-Warner Model 950
Plate

Normal M. A.
Tube Position A B C Cathode Screen Plate Grid
Type inSet . Volts Volis Volts Volts Volis M.A. Test Change
224 1R.F. 2.3 166 1.5 —1.3 78 3.9 7.2 3.3
224 2 R.F. 2.3 168 2 —2 75 5.9 9.6 3.7
224 3R.F. 2.3 167 2 —2 75 6.2 9.8 3.6
227 Det. 2.3 180 18.5 —20 . 6. .65 .05
227 1AF. 2.3 182 25 —13.5 5.8 6.8 1.0
245 2AF. 2.35 260 46 . 24 28 4
245 2AF. 2.35 260 46 27 31 4
280 Rect. 4.6

Line voltage 115. Volume Control Maximum.

Figure 1. Tube voltages as taken with a
the Stewart-Warner s

Jewell set analyzer are shown here for
eries 950 receivers

in pushpull is of 850 ohms between
ground and centertap of the 20 ohm
resistor across the 245 filament cirvenit,

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
erid bypass condenser. an open 1. 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 insuflicient. A
very simple, yet infallible test that will
definitely establish whether or not the
eround 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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Radio Service Schematics

Stromberg-Carlson Models 12 and 14

N\ this page is presented the
O schematic diagram of the Strom-

berg-Carlson models 12 and 1.1
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
band 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-
ploved. 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 215s by a
special large transformer.  One of the
260 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-ofl switch and the range control
tlocal-distance) are operated by the
knob at the right of the panel. The
silent kev is located directly beneath
the selector © Lobh and is illuminated by
the same dial lamp. The chassis of the
models 12 and 11 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 cord 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 varving the control grid biases
of the first two radio amplifier tubes in
proportion to the strength of the re-

strong signal, which cannot be handled
by the automatic control, is received,
the range control should be pulled out
to the local position to decrease the
signal input from the antenna to the
radio amplifier. Normally the range
control should be left in the distance,

ceived signal.  When an extremely or pushed in position.
Stromberg-Carlson Models 12 and 14

Tube Position A B C Cathode Screen Where Plate Voltages

Type in Set Volts Volts Volts Veolts Volts Measured .

221 1 R.F. 2.1 130 .2-3.0 85 Between r.{. plates and
chassis.

221 2 R.F. 2.1 130 .2-3.0 85 Between r.f. plates and_
chassis.

221 3R.F. 2.1 130 230 85 Between r.f. plates and
chassis.

227 Det. 2.1 195 25. Between cathode and
plate.

227 Vol. Con. 2.1 10 8. __ Between cathode and
chassis.

227 I AF, 2.+ 115 8 Between cathode and
plate.

245 P.P. 24 250 S0
215 P.P. 24 250 20
280) Rect. 4.8 350

280 Rect. 4.8 350 o

Line voltage 120, set on “hi.” Volume control maximum.

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.

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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Stromberg-Carlson 635-636 Receiver

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.

RECEIVER models 635 and 636

Tuning System

The tuning system consists of one
tuned anlenna 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 is 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 voits 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 Dbiasing 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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Fig. 2. In this schematic circuit are shown all of the details of the Stromberg-Carlson 635 and 636 receiver

complete with power supply
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Radio Service Schematics

Stromberg-Carlson Receiver, No. 846

an art 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 612 ant
console with the addition of an auto-
matic volume control circuit.  Three
211 Radiotrons are ueed in the r.f. por-
tion and a 227 employed in the auto-
maltic 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 215%s are
emploved. Oue rectifier of the 280 type
is used for plate supply for the receiver
itself, and another rectifier of the same
kird is utilized in the power supply unit
for the dvnamic speaker.

S'I‘H(),\IBEI{G-(IARLSON’S 840 s

Automatic Volume Control

The amplification of the radio ampli-
fier is automatically regulated to the
strength of the carrier wave heing re-
ceived when the signal is above a cer-
tain level. The control cireuit increases
the control grid bias of the first two r.f.
tubes when the streneth of the carrier
is increased. which action tends to estab-
lish a uniform sienal level at the de-
tector input.  Such an action compen-
sates [or Tading as long as the signal

does not drop below the level at which
the automatic volume control starts Lo
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-
eround circuit.

One 227 ube is used as a linear power

detector with automatic bias. This type
of detector operates at high r.f. voltages
provided by the r.f. amplifier and pre-
vents distortion common to the ordinary
square law detector particularly when
signals are received {rom 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

Plate
Normal M.A.
Tube  Position A B C Cathode Screen Screen  Plate  Grid
Type in Set Volts Volts Volts Volis  Volts Current M. A. Test
224 I R.F. 2.0 150 2 +3 H8 .8 2.4 3.6
221 2R 2.1 150 3 +3 58 .8 2.5 3.7
221 3R 2.4 155 T +3 60 .0 1.7 4.0
227 Det. 2.1 220) 22 422 .l 2
227 I ALF. 2.1 110 0 —+7 1.4 6.3
227 Vol.Con. 2.5 25 2 —30
215 PP 2.5 270 50 35 40
215 Pp. 25 270 >0 £ 40
2380 Rect.Set 5 1
280 Rect.Spkr. 5 . 17
Line voltage 120, set on high tap.  Volume control maximum.

Figure 2,

A table of tyvpical tube voltages and eurrents is shown in this chart,

readings having been taken with a Weston set tester
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