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RESISTOR \
SPECIALISTS  {ieaimn

Since the
Birth of Radio

v b0 oua mat [

“-7 OU hire a lawyer for legal advice—a doctor for health. Why not
rely on the specialized experience of Electrad for RESISTORS,
VOLUME CONTROLS and AMPLIFIERS?

Since the birth of radio, the name “ELECTRAD” has stood for
QUALITY of design, workmanship and performance. And Electra.d’s
moderate prices make it unnecessary for you ever to accept inferior
products. Mail Coupon for FREE Catalog.

A 10-WATTER
That Can

TAKE IT!

In this sturdy ten-watter Electrad has combined mechanical and electrical
advantages, unusual in so compact a resistor.

Monel-Metal contact bands and lugs eliminate expansion strains. Vitreous
enamel insulation stands up at high temperature—non-porous, moisture-proof.
Positive electrical contacts and rapid heat dissipation. Both soldering lugs
and pigtails. 34" x 134”"—41 values—35¢ each.. Same coustruction in larger
sizes and ratings available.

TRUVOLT—Master RESISTOR

Exclusive in design—superior in performance, no other re-
sistor has these features: (1) Patented design permits larger
wire and open-air cooling. (2) Double spiral winding insures

perfect electrical contacts. (3) Sliding clips provide exact ad- R,

justments, {(4) 1,000 volt insulation. (3) Full-length pro
tective guard. ALL STANDARD SIZES.

\ Replacement
62 VOLUME CONTROLS

Consider these time and labor-saving advan-
tages: (1) Interchangeable end covers, in-
stantly convertible to use power-switch. Just
snap one out and the other in without dis-
turbing control  connections. 2 Long

W > R ALUMINUM shafts, easily cut to desired
N N length. (3) Only five types required to
ONNNY service 799 standard receiver models.
e
RS
X #“‘&‘\e\k AN
G R
AR

i e
State

Vest-Pocket

| ELECTRAD, INC,, Dept. S-12,
Volume Control 175 Varick St., New York

GUIDE ‘ ... .Check here for FREE General Catalog.

.Check here for FREE Vest-Pocket Vol-

ume Control Guide.
Name
Address ... ... ...
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AVE MONEY
TIME
and SPACE!

HANDY
MIKE

Junior

Announced only a month ago . . . already accepted as
an indispensable item of the service man’s stock in
trade . . . and now a standard with set builders, lab-
oratory workers and others—that’s a record.

The “300” Series HANDY MIKE Jr. electrolytic
capacitor meets all medium and low voltage require-
ments, Just figure on the necessary capacity—the
voltage will take care of itself. That means a mini-
mum stock and investment, balanced by maximum con-
venience and profit. This series is especially designed
for servicing A.C.-D.C. midget receivers. Like its com-
panion kit, the “600” Series HANDY MIKE, it will

make a lasting impression on your balance sheet.

Less Bulk ¢ Greater Capacity ®* Low Cost

Incorporating the latest advances in electro-
lytic design, the “300” HANDY MIKE Jr. is
a marked contribution to the radio set repair- A
ing art. Extremely rugged mechanical con-
struction. Double sealed against effects of
humidity and high-temperature operating con-
ditions. Leads' firmly anchored in order that
units can be entirely self-supporting.

Compare Sizes!

At the right is an actual photograph of
the usual cardboard case dry electrolytic
condenser and the new “300” Handy
Mike Jr., both of same capacity and
voltage. The “300” units are:

12 mfd. 300 max. surge v. 2% x 1 in.
10 mfd. 300 max. surge v. 2% x 1 in. {Bciwly, b
8 mfd. 300 max. surge v. 23; x 7% in. :";‘:;‘t‘;g‘?m‘;
4 mfd. 300 max. surge v. 23} x 54 in. | gt PG

v. 234 x 3 in, | Keininte

Buy tbem, individually or, for greatest economy
and convenience, in kits. KEach kit contains
assorted capacities based on average service
requirements for A.C:-D.C. midget receivers,
namely: Two each of 4 mfd., 8 mfd., 10 mfd. ]

and 12 mfd., 250 D.C. wkg. v. or 300 max. 10 mfd. 35 max. surge
surge v., and two 10 mfd., 25 D.C. wkg. v. or : :
35 max. surge v.

Order Now!_ With t.he radio broadcasting season now at its height—with
many timely programs restoring the keenest interest—you must
be ready for those service calls, Many midget sets will require your services. Be pre-
pared—with this handy kit. Order through your jobber or direct from us if necessay.

Our new 1934 catalog is yours for the asking.

o0 Conmtas o |
a5, Surge V., 300
gﬁ.z,.._v_;gg
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Note: 2.1 cubic inches as against 5.3 cubic inches!

2, JJU CORNELL-DUBILIER CORPORATION

oBILIp

9 D)l?;c{ee

4377 Bronx Boulevard » » » » » » New York City

REG. U.S. PAT. OFF = —— = —— e

DECEMBER, 1933 e SAY You Saw It IN® SERVICE 423



S -

RV

CE™

A Monthly Digest of Radio and Allied Maintenance

DECEMBER, 1933
Vol. 2, No. 12

EDITOR
John F. Rider

MANAG

ING EDITOR

M. L. Muhleman

Editorial Contents

FEATURES
Automatic Noise Gate. ., . .....ouiviciiieiaian... 429
SERVICE Annual Index..,................  ......... 438
ANTENNA  (New Tube-Pin Numbering) ... ........... 426
ASSOCIATION NEWS. .. 450
AUTO-RADIO
Airline No. 62 Series........... e « o By, B G 442
Emerson Model 678. ... ... 441
G.E. Model A-90. ... ...t iiiiiiinnaen s 2 £ E 5 442
CIRCUITS
Airline No. 62 Series . ........: S, 442
Automatic Noise Gate. ... .......ccovern.n ... Front Cover
Emerson Model 678. ... i 441
Kadette Jr. Model F. ... ... o iiviiwniinn e, 432
Majestic 500 Chassis. ... weerpere & e 8 oy 0B 5 § A0 s Fla B2 430
Majestic 800 Chassis.........c.oiiminin v 437
Old Kolster Volume Control. . ... ..., ............ ... 446
Philco Model 44. . . ... ... . . . . . e 434
Preserving Audio Transformers. . ..................... 446
RCA Victor 100 and 101.... .. ....ovniiiiiniin .. 431
RCA Victor Model 330..........c.vruvrvnnens, 435
Regenerative Wave Trap....... 446
GENERAL DATA
12A7 Socket Connections. . . . .......ouiuisiieieaaia 433
Airline Model 326-W .. .. .. ......... ..., .. o, 446
Automatic Bias Control ......... v s Wr il vt iemy ST 433
Clarion Models and I-F Peaks. .. .cvinuweoineinain. 436
Emerson Models and Chasses. . . ... ........... 437
Fada Automatic Noise Gate. ........................ 429
Fada I-F Peaks............. N 433

Kadette Jr. Model F. ..
Majestic 460 Chassis. . .. .

Majestic 500 Chassis........ « s s « -
Majestic 800 Chassis...................
Motorboating in Push-Pull Amplifiers. . .
Philco Model 44. ... . .................

e mre e e

RCA Victor 100 and 101.
RCA Victor I-F Peaks.....,. :

RCA Victor Model 330............... .
RCA Victor Pickup Adjustments. ... ....
Sentinel I-F Peaks...................

Stewart-Warner 111 and 115 Voltages. . .
Stewart-Warner Models.............. .
Stewart-Warnér Speaker Adjustment. . . .
Sparton Model 410 AC...............

HIGHLIGHTS ........

MANUFACTURERS . .....

ON THE JOB

Airline Model 326-W
By J. M. Osenton..........
New Control for Old Kolsters

By K. R. Stapleton......... e
Preserving Audio Transformers
By J. D. Blitch.............

Regenerative Wave Trap
By C. F. Smith........

PUBLIC ADDRESS

Improving the Microphone Circuit
By Charles Felstead- ...............
Motorboating in Push-Pull Amplifiers. . ...

.. 432
L. 434
.. 4530
. 437
.. 444

... 434

... 436

.. 431

. 437
............ 435
.. 436
.. 433
.. 437
. 437
431
. 436
437

.. 448

. 452

. 446
I &1
. 446

. 446

B
. 444

Bryan S. Davis
President

Jas. A. WALKER
Secretary

Chicago Office—919 N, Michigan Ave.—L. F. McClure, Mgr.
Cleveland Office—10515 Wilbur Ave.—J. C. Munn, Mgr.
Philadelphia Office—1513 N. 13th St—H. S. Thoenebe, Mgr.
Boston Office—80 Boylston St.—Lawrence Mitchell, Mgr.

Published Monthly by the
Bryan Davis Publishing Co., Inc.
19 East 47th Street
New York City

Sanrorp R. Cowan
Advertising Manager

A. B. CaArLsSEN

Circulation Manager

San Francisco Office—155 Sansome St.—R. J. Birch, Mgr.
Los Angeles Office—846 S. Broadway—R. J. Birch, Mgr.

St. Louis Office—505 Star Bldg.—F. J.
Wellington, New Zealand—Tearo Book
Melbourne, Australia—McGill’s Agency.

Entered as second-class matter June 14, 1932, at the Post Office at New York, N. Y., under
the Act of March 3, 1879. Subscription price $2.00 per year in the United States of America;
20 cents per copy. $3.00 per year in Canada and foreign countries; 35 cents per copy.

Wright, Mgr.

Depot.

SERVICE FOR



S mmamwm
-

Ty,

NATIONAL UNION plays SANTA CLAUS to Service Men and Dealers
ALL YEAR ROUND. That’s why National Union means so much
more than Radio Tubes . ..why National Union tubes are sold by
more service men than any other make. Act now on these points.

1. EQUIPMENT—Modern testing instru- “'They are fully guaranteed. Continued cus-

ments, service manuals and shop equipment tomer satisfaction is assured.
are given with National Union tube purchases. e o o
T o hiuway he bag bot, % SEBYICE Fer mors than throe year
the guarantgt (l))f the manufacturer and the oy s Matignal Usian. hats sgpecitle
backing of National Union ized in service aids. Such as peak frequency
g oL, Nalonal tIoty charts, base connection finders and voltage
e o o divider charts. These valuable aids avail.

able at no cost cannot be duplicated from any
other single source. Every National Union ser-
vice outlet can testify to what this has meant
to him in better service work and more profit.

2. PROFIT—The ten cent higher list price
of National Union tubes enables the service
man to make the highest margin of profit on
his tube sales.

o o e o O
3. STANDARD National Union tubes are FREE! Although subject to withdrawal with-
_ PRICES—  sold everywhere at full list out notice, the items listed below are given free
price so the service man need not fear ill-will with National Union tube purchases. Small
of customers who might otherwise see the tubes deposit on some items. What do you need?

in “cut price” stores. .
Supreme No. 333 Analyzer

e’ e o Hickok Simplex Tester
4. QUALITY—Strict adherence to closer Service Manuals—Auto Manual
manufacturing limits is responsible for the Triplett Oscillator and OQutput Meter
consistent superiority of National Union tubes. Triplett Tube Tester

EE{‘T ER 5 NATIONAL UNION Jobber Stocks are Complete
Vice éalo
Op !

Send mé details about your offer for

Name . ] —__Street. _ =~

City State.

NATIONAL UNION RADIO CORP. OF N. Y., 400 MADISON AVENUE, NEW YORK €ITY
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THE ANTENNA...

NEW TUBE-PIN NUMBERING

WELL, it has happened. There is very little liklihood
that the General Standards Committee of the RMA
or that the members of the RMA, will veto the action taken
by the RMA Committee on Vacuum Tubes to accept the
new form of pin numbering for vacaum tubes. The new
system will be effective June, 1934.

Before commenting upon the change, it might be well to
present the highlights of the differences between the old
and the new systems. With the exception of three- and
four-pin tubes, all pins but the plate or anode (and even
these in a few instances), have been changed. Looking
down upon the top of the socket, the right-hand filament or
heater terminal always was number 3 in the old system.
The remaining filament or heater terminal was 4. The
anode or plate of the tube was number 2 and the cathode,
if one were used, was number 5. Of these four pins, num-
ber 2 of the plate pin is the only one to retain its numerical
identity. Naturally where more than one anode is used in
a tube, more than one pin must be allotted; hence two pin
designations are used. However, number 2 is still one of
these plate numbers.

Whereas in the old system, the lowest number, namely 1,
could be the control grid, screen grid, one diode plate, one
anode plate in a full wave rectifier, or grid number 2 in the
85 duplex-diode-triode, it is the one and same reference
point in the new system; namely, the right-hand heater or
filament terminal when looking down upon the top of the
socket, This arrangement replaces the use of number 3 in
the old system which was always the right-hand filament or
heater terminal under the conditions stated before. Number
4 in the old system was the other filament or heater terminal
in all cases. In the new system, the left-hand filament or
heater terminal (previously designated as 3) now bears a
number representative of the maximum number of pins on
the tube base. Thus in a four-pin tube, the two heater or
filament terminals are 1 and 4; in a five-pin tube, they are
1 and 5; in a six-pin tube, 1 and 6, and in a seven-pin tube
they are 1 and 7.

As far as the use of reference points ate concerned during
service work, we can see very little advantage in the use of
a number 1 instead of a number 3 for the same tube pin;
that is, if the filament circuit is used as the reference point.
Of course, number 1 more truthfully indicates a starting
point than number 3, but this is purely a matter of pref-
erence for numbers.

The Service Man who in the past has become acquainted
with the use of number 5 to designate the cathode, will
expetience some confusion with the new pin numbering
because number 5 is not always the cathode.

Frankly, we see no major present advantage in the new
form of tube-pin numbering. At the same time we do not
see any disadvantage for the service group, unless—and we
doubt that such is true—Service Men have been operating
by utilizing the pin numbers specified upon various forms
of technical tube literature. Since such numbers are not
indicated upon the sockets used in the receivers and since
they are not shown upon the schematic wiring diagrams,
possible confusion may arise from numbers used to designate
tube pins upon the sockets utilized in testing equipment.
And even here the situation is not as bad as it may appear,
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for the man is working with a specific tester and it is far
more important to correlate the elements from their position,
rather than according to pin numbers. Nawrally, if the
man attempts to operate a téster which bears the old type
of pin numbering and follows the new type of pin number-
ing, he will be checking across the wrong elements.

Habit is a very strong influence. Much water will flow
over the dam after June, 1934, before Service Men will
forget the old pin numbering. Infinitely far more confusion
will result from the fact that the cathode terminal is not
always to the immediate left of the left-hand filament or
heater terminal.

At the same time, it may be necessary to recognize that
some such change in pin numbering and allocation is neces-
sary in order to prepare for future tubes. It is not a far-
fetched thought to visualize two, three, and even four, tubes
in one envelope, in which case, deviation from the old form
of tube-pin numbering would be imperative. If this is true,
then it is better to have whatever confusion may arise today,
than to wait until the number of types of tubes are greatly
augmented, and then make the change.

While talking .about tubes, it might be well to comment
that a certain amount of standardization irrespective of pin
numbering should be used in tubes of like type. We are
speaking about the wiring of the elements. Take for
example the center tap upon the heaters of the 625 and the
12A5. In the former it connects to one filament terminal.
In the latter it joins the terminal to the immediate left of
the left-hand heater terminal. Why?

ADIO receivers in taxicabs! That's a swell idea. New

York City now has two chains so equipped. And from
all reports, the radio-equipped cabs get the biggest play.
In the meantime, independent cabs and smaller chains are
equipping their cabs with radio-receivers and displaying*the
“Radio Equipped” sign.

From the Service Man’s angle this is grand. The idea
will spread from Gothamtown to other towns, and finally
into the smaller communities. Where there is a radio re-
ceiver, there will be required a Service Man. More than
likely special arrangements have been made for ‘service and
installation. However, no one chain of radio-equipped cabs
can function with but one service station. Such stations
located in different parts of the town are required so as to
obviate the necessity of driving a Brooklyn or Bronx taxi to
some part of Manhattan for repair of the receiver. Since
radio is the appeal, the receiver must be in working order.
A town like New York can use at least 50 such service
stations.

There are enough small taxi owners, who operate from
one to a half-dozen taxis, to offer an opportunity for a
wideawake Service Man or organization to sell auto-radio
installations. If not the sale, then service arrangements.
This type of wotk is not limited to New York. It is spread-
ing over the nation. Taxi competition is keen as it is. The
addition of auto radio makes it stiffer. Hence, an open-
minded taxi owner will see the light when the sale is tackled
from this angle. .

Who will start selling auto radio to the buses?

John E. Rider.
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Our Service Dept.

Uses Clarostats”
because they are
the best controls
and most profit-

able ones available.

Left—Illustrat-
in g Clarostat

A Small Stock Does a Big Job!

. 1 ¢ ]
CLAROSTAT “X” line has over 400 controls to ey = Clarostat Line
choose from—exact as to electrical overall re- Bosch 28, 29; Ballast Replace-

Eveready 1, 2,3 ment for 27
makes — 81

models.

sistance, taper, bushing, shaft length, and will fit
into exact space in set.

CLAROSTAT AD-A-SWITCH line comprises the
maximum utility with minimum stock investment.
Series W (Wire Wound) obtainable from 50 to
50,000 ohms. Series C (new composition element)
obtainable from 1,000 to 5,000,000 ohms. Both
lines obtainable in all tapers—insulated shaft
114" long. Wide use is indicated as follows: W-28
will service 128 sets; C-28, 106 sets; W-29, 77 sets:
C-59, 66 sets, etc., etc.

Below — 1llus-
trating Claro-
stat Ad - A -
Switch Series
oy

1. we give service with a small inventory.

2 There are over 400 “exact duplicate” con-
* trols in the “X” SERIES.

Below — Illustrating

. \ . . s Clarostat Ad-A-Switch
3. Yet with SIX controls in the original AD-A- Series “C”
SWITCH SERIES, we found that when
necessary, 477 sets can be serviced.
4,, By combining controls from both lines we
are able to meet any requirement with a
minimum stock investment. ]
5 We have the widest range of controls to | - Clarostat is the trade name used by the Clarostat
3 h : f Manufacturing Company, Inc., to identify its products.
cNnoose 1rom. Pn';ducts whi(:}:l b];:ar this tlzrade name are manufactured
and guarantee y the Clarostat Manufacturing Com-
6 We found that CLAROSTAT CONTROLS pany, Inc. |
* are inseparable from Quality Service Work. :

NEW CONTROL REPLACEMENT GUIDE UPON REQUEST

R
CLAROSTAT MFG. CO., Inc. g

e, S 287 North Gth Street Brooklyn, N. Y. Z
o _ “AD-A-SWITCH” was originated by Clarostat
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A MESSAGE

TO ALL OWNERS OF

RIDER’S MANUALS

/l THE following will be of interest to every individual and every service organization who owns one,
two, or all of the Rider Manuals—whether purchased direct from us, through one of our dealers,
secured through a tube deal or in connection with other equipment.

New EKight-Page Booklet

“/ E have prepared an eight-page booklet containing “Special” data pertaining to the contents of

Volumes I, IT and III of the Perpetual Trouble Shooter’s Manual. This information was not avail-
able when the Manuals were published. Consequently we are taking this means of conveying the data
to you.

Contents of Booklet

This information is

L. Electrical values missing from some of the diagrams shown in
the three volumes and the single complete volume.,

. Socket layouts missing from some of the pages.

. D-C resistance of transformers, field coils and other units.

. Volume control values.

. Color coding of units and leads.

. Chasses names, changes, notes, etc.

AN A W N

HIS is the first of a series of such periodic bulletins. Our reason for preparing and presenting this

- data in this manner is that we wish to make Rider’s Manuals as comprehensive as possible and to

avoid the spreading of data pertaining to any one receiver, between Manuals already issued and those

to come. We are always seeking information concerning receivers so as to make the information con-
cerning any one receiver as complete and detailed as possible.

E are certain that you will find this and forthcoming bulletins of immense value. They will supply
missing information. When writing for them, you must communicate with us direct and also
advise where you purchased your Manuals.

Free to Manual Owners
HIS and forthcoming bulletins will be available FREE to owners of Rider’s Manuals. All you have

to pay is the mailing and handling charges—which amounts to 10 cents.

HIS letter announces Rider’s Manual Notes No. 1. When writing, please be certain to refer to this
bulletin by name. . . . Tell your friends about it so that their copies of Rider’s Manual’s will be -as
complete as possible.

i Use This Coupon Now —— — — —— — ————=
JOHN F. RIDER, .
1440 Broadway, New York, N. Y.

Here is $ .10 (10 cents), o cover postage and handling charges for the mailing of “Rider’s
Manuals Note No. 1.”

|
|
|
|
i
Purchased from......... o i e BB T T o T TS }
|
]
|

I have Volume I..... «.. Volume II........ Volume III........ Complete Manual........
Name .........cooiiiiiis Mo 5 2 a0k ners 0 290 5 5 0E 9 EED Address ...oiieemimiieienrviensaran. DY
| L0 State . .. i

(Please print name and address clearly)
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'WE DO OUR PART

The

Automatic Noise Gate

(SEE FRONT COVER)

N page 112 of the March issue of SERVICE we made

O the timid prediction that some manufacturer would

sooner or later make use of the excellent features of

the “Noise Gate” developed by Mr. J. F. Dreyer, Jr. And

sure enough-—the new Fada “RW” group of receivers uses

the combinations of “Flash-O-Graph™ and “Noise Gate” as
visual tuning indicator and inter-channel noise suppressor.

WHAT IT DOES

A glance at the diagram on the front cover will show that
the new device is the usual type of gascous discharge tube
with an extra element. The elements A, B, and C are used
to provide the light column which travels up along the
element C. This is like a thermometer and provides amuse-
ment for the person tuning the set (they play “hot and
cold”), but is placed in the circuit not for the purpose of
fun but rather to give a true visual indication of the correct-
ness of tuning.

Now we come to the fourth element, D, which is used only
for inter-channel noise suppression. This element provides
the desirable silence when tuning from one station to another,
and without the use of any extra tubes for this function.
Aside from the obvious advantage of obtaining this action in
such a simple and economical manner, the arrangement has
the further advantage that it releases the audio tube for
amplification with a high degree of rapidity and therefore
eliminates the possibility of distortion brought on by a lag in
this automatic operation.

HOW IT WORKS

The tuning-indicator part of this tube operates from the
plate current of the r-f, i-f tubes. As the plate current of
the tubes decreases, the voltage between the elements B and
C is increased. This increased voltage also increases the
gaseous discharge, which thereupon travels up the element C.
The height of the discharge is proportional to the increase in
voltage and is also proportional to the current flow in the
arcuit of the r-f, i-f tubes.

DECEMBER, 1933 o

Now for the fourth element, which provides the noise gate
action. Referring to the diagram on the front cover—first
of all, the grid of the 1st a-f tube is biased to the point where
the plate current is practically cut off. This is accomplished
by placing a positive voltage on the cathode of the tube and
then returning the grid to ground through resistors R6, RS,
and R4. The positive voltage on the cathode is the drop
across the portion R1 on the voltage divider.

THE FOURTH ELEMENT

Now, the fourth element D has a portion of its length
insulated by a glass sleeve and only a portion of the top is
exposed to the discharge. As the gaseous discharge column
rises along the element C it finally reaches the level of the
exposed portion of the element D. This causes a second
discharge between C and D which immediately develops a
voltage across the resistor R-4 connected from the fourth
element D to ground. Then, if the switch SW is in the
left-hand position, the voltage developed in the circuit of
element D is impressed on the grid of the 1st a-f tube. This
voltage in effect reduces the high bias on the a-f tube grid
and therefore “‘releases” it for amplification. In other words,
when the light column reaches its high point—indicating a
station signal—a voltage is immediately developed in the
circuit of element D which releases the bias on the a-f tube
and permits plate current to flow. The a-f tube then ampli-
fies in the normal fashion. As soon as the light column drops
below a certain point, the discharge between element C and
D disappears (because the lower part of element D is insu-
lated) and with it the voltage developed across resistor R-4.
The a-f tube is then returned to the high-bias condition and
will not amplify.

The noise-gate action may be cut out by throwing switch
SW to the right-hand position. Then the bias on the grid
of the 1st af tube is equal only to the drop in the cathode
resistor R-7.
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Majestic 500 Chassis

The Majestic Chassis 500 is used in re-
ceiver Models 55, 59, 75, 195, 560, and 566,
with speakers G-26-H and G-24-M. The
G-24-M speaker is used in Models 75 and
560 only. This speaker has a field-coil re-
sistance of 1000 ohms. The G-26-H speaker
has a 980-ohm field coil.

Tuae CIRCurT

The circuit of the 500 chassis is a good
example of modern reflexing. The type of
reflexing employed is not the same as the old
systems wherein a single group of tube ele-
ments served two purposes. In modern re-
flexing, composite tubes are usually em-
ployed.

Getting down to the circuit of the 500,
shown on this page, the tuned antenna circuit
is fed into the duo-valve 6A7-S, which serves
the double purpose of mixer and oscillator.
The i-f output of this tube is fed through a
double-tuned i-f transformer into the first

of this tube is then fed separately into the
two diode plates of the same tube. “One
diode plate is used for the signal or audio
channel, and the other for AVC. The use
of separate diodes for these two purposes is
an advantage because the audio diode is not
negatively biased. The detected audio output
of the “a-f” diode is then fed back to the
triode section of the 6F7-S tube where it is
amplified, finally driving the type 42 output
tube.

ALIGNMENT

The receiver must be aligned with the
volume control full on. Set wave-change
switch in broadcast position and gang con-
denser in full mesh. Supply a 456-kc. signal

- to the 6A7 converter grid and align all the

i-f tuning condensers for maximum sensi-
tivity. When facing the rear of the chassis,
the 1st if transformer is behind the gang
condenser. This transformer has two ad-
justments made by turning both the screw
and the nut. The 2nd i-f transformer is to

line for 4400 kc. and lock the dial to the
condenser shaft. Then set the dial at 1500
kc., supply a 1500-kc. signal to the input of
receiver and align the gang condenser trim-
mers (on side of condensers) for maximum
output. (This adjustment is necessary only
when replacing or recalibrating dial.)

After this is completed, set the wave-
change switch to the short-wave position,
supply a 1500-kc. signal to the input as be-
fore and then tune the short-wave tracking
condenser (rear of left side of chassis) and
the gang condenser simultaneously for maxi-
mum output. For each adjustment of the
tracking condenser there will be a different
gang condenser setting which gives maximum
output. The combination of gang setting
and tracking condenser adjustment which
gives maximum output, disregarding setting,

is the correct adjustment.

Now return the wave-change switch to the
broadcast position, supply a 600-kc. signal
to the receiver input and adjust the broad-
cast tracking condenser (front left side of
chassis) and the gang condenser simultane-
ously for maximum output. Adjustment
should be made in the same manner-as given
above.

PowER TRANSFORMER

The color code for the power transformer
is as follows:

intermediate frequency amplifier, which in the left of the 1st, and the 3rd just to the Primary.......,. - Stranded yellow
this case is the pentode section of the 6F7-S left of the 2nd. These two transformers have Hi-voltage.............c.vun. Stranded red
tube. This section is in turn coupled through secondary trimmers only. Hi-voltage C. T.. ... s e omem ‘Stranded black
the second i-f transformer to the pentode Now turn the gang condenser completely Heater. ........vivevinsoenn. Solid black
section of the 6B7-S tube. The i-f output out of mesh. Set the dial to the calibration Rect. Fil....c:vvvvnnsn. s ..Solid yellow
P . ) p DP
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C10-.05 - Ri0O- Boo »
Ci-10 » R-l - 300,000 » .
ci2-8 R-12- 300000 *
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C-16 - .00025 » R16-200000 - V.C. 3 - WAVE CHANGE SWITCH
€i7-.01
C18-.005 =
Ci9=-,001 ~

The Majestic 500, with “modern reflexing”
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GENERAL DATA—continued

VOLTAGE READINGS

The voltages are given on the diagram, as
well as socket connections. Voltages are
based on a line of 115 volts. The reading
of 60 volts on the a-f plate of the 6F7 cannot
be read with the usual voltmeter due to the
very high value of resistor R-7. For correct
reading, use meter with a sensitivity of 600,-
000 ohms per volt.

®

RCA Victor 100 and 101

This 4-tube super employs an intermediate
frequency of 460 kc. and covers the frequency
ranges of 540 to 1500 kc. and 1600 to 3500
ke.

Note from the diagram that the power sup-
ply uses a type 1-V half-wave rectifier tube.
This tube, as well as the rest of the tubes in
the receiver, has a 6.3-volt heater. All heaters
are connected in series and obtain their volt-
age from a tap on the high-voltage secondary
winding of the power transformer. The lower
end of this winding is grounded, as is one
leg of the heater for the 6F7 tube. This com-
pletes the circuit. Since all heaters are in
series, the tap on the power transformer is
at a point slightly in excess of 25 volts above
ground. A second tap is taken off this same
winding to supply voltage to the dial lamp.

WavE CHANGING

The wave-change switch S-1 is in the
antenna circuit. When thrown to the right,

it shorts out a portion of the antenna coil
winding and at the same time places another
condenser, C-2, in series with the antenna.
When thrown to the left, the complete coil
is in use, and condenser C-2 is shorted.
Switch S-2 is in the plate circuit of the
power pentode and functions as the tone
control by throwing in and out of circuit the
condenser C-20,

The 6A7 tube functions as first detector
and oscillator in the conventional manner.
The 6F7 tube is used as the i-f amplifier and
second detector. The upper plate and grid
are used in the i-f stage and the lower plate
and grid are used in the detector stage. In
order to avoid confusion, the grids and plates
for both the first and second detectors are
marked “DG” and “DP” in the socket lay-
outs accompanying the diagram.

Volume in this receiver is controlled by
varying the bias on the grids of the 6A7 and
6F7 tubes by means of the variable resistor
R-6 in series with the bias-limiting resistor
R-7.

Ling-Up ADJUSTMENTS

The detector and oscillator line-up trimmer
condensers are adjusted by setting both the
dial and the external oscillator first at 1400
kc. and adjusting the tuning condenser trim-
mers for maximum output, then changing
the oscillator frequency and dial setting to
600 kec. and adjusting the submounted trim-
mer condenser for maximum output.

The i-f adjustments are made by adjusting
the two trimmers located on the first i-f trans-
former (near rear of chassis) for maximum
output when a 460-kc. signal is connected
between the control grid of the first detector
and ground. Bé sure and set the station selec-
tor at a point where no signal is being re-
ceived when making the i-f adjustments.

All condenser, resistance and voltage
values are given on the diagram: Voltage
measurements are based on a line potential
of 120 volts. Readings should be taken with
volume control full on. The actual plate
voltage of the second detector, which is 260
volts, cannot be read with an ordinary volt-
meter, because of the high resistance in the
plate circuit. The value given on the diagram
is the average reading.

Stewart-Warner Models

The Stewart-Warner Models Avon, Gra-
ham, Raphael, St. James and No. 5 Phono-
graph Combination contain the 900, 950 and
R-100 chasses. Receiver models 50, 51, and
55 contain the Model 105 chassis. The Mod-
el 104 chassis is used in receiver models
504-A, R-44-A and R-40-A.

Of the late sets, the 501-A is the Met-
ropolitan Midget and contains the 101-A
chassis. ‘The 501-C is also the Metropolitan
Midget but contains the direct-current 101-C
chassis. The Modél 63 receiver contains the
106 chassis.
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GENERAL DATA—continued

Kadette Jr. Model F

There are two versions of the Model F.
The diagram and values of parts for the first
run receiver are given in Fig. 1. The dia-
gram and values for the latest model are
given in Fig. 2.

THE TUBES

This receiver employs only two tubes. The
first tube, which is a type 6F7, functions as
r-f amplifier, detector and a-f amplifier. Re-
ferring to the diagram of Fig. 2, the cathode
of the tube is shown in. heavy lines. The
first grid above the cathode is the control
grid of the pentode portion of the tube.
The next grid, with a positive voltage of 10,
is the screen, and the uppermost grid is the
suppressor, which is seen to connect to the
cathode. The uppermost element is the plate
of the pentode.

The signal is fed to the control grid in the
usual manner. It is seen that this plate is
coupled to the power tube through an r-f
choke, and also to a tuned impedance through
the condenser A-502-A. The r-f signal there-
fore takes the path to the tuned impedance
and is impressed on the grid of the triode
portion of the 6F7 tube. Note that there is
a grid leak and condenser in the grid circuit,

REFLEXING

The rectified signal appears in the plate
circuit of the triode portion of the tube, this
plate being the one shown at the bottom of
the tube. We now have an a-f signal. This
is fed back into the control grid of the pen-
tode portion of the 6F7 through the .005-mfd
coupling condenser A-339. The a-f again
appears in the circuit of the uppermost plate,
but now follows the path through the r-f
choke and to the control grid of the power
tube. It goes this way because the imped-
ance of the condenser A-502-A is high at
audio frequenices, while the impedance of
the r-f choke is low.

Thus we see that the 6F7 tube is in a
reflex circuit. The pentode portion is used
first as an r-f amplifier and again as an a-f
amplifier, while the triode portion of the tube
functions only as a detector of the grid
ieak and condenser type.

RECTIFIER-POWER PENTODE

Now let’s get to the 12A7 tube. Note
that it has two cathodes, two plates, and
three grids. The 12-volt heater of this tube
is in series with the 6.3-volt heater of the
6F7 and the two tubes are fed directly from
the power line through the voltage-reducing
resistor U-110 in the power-supply cord. In-
cidentally, due to the fact that this resistance
extends the whole length of the cord, the
cord itself should never be shortened, else
the voltage will be increased on the tube
heaters.

A glance at the 12A7 will indicate that it
is a combination half-wave rectifier and
pentode power tube. The lower cathode and
lower plate make up the rectifier. The upper
cathode, the three grids, and the upper plate,
make up the power pentode. The pentode
plate is coupled to the magnetic speaker.
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Fig. 1. Diagram of first Kadette Jr. Values are given in the table below. Color
coding and connections of units are shown in Fig. 4 on the next page

Figure 1

A-239—Dual .00025mfd

A-240—.00025 mfd
A-241—.0001 mfd
A-242—.00025 mfd
A-335—See diagram
A-336—See diagram
A-337—.001 mfd
A-426—S8ee diagram
R-137—2.5 meg vol.
R-251—0.5 meg
R-255—1.25 meg
R-256—2.0 meg
R-257—50,000 ohms
R-258—1.0 meg
R-263—3.0 megs
R-265—0.25 meg

R-327—2000-1000 ohm

Figure 2
A-242—.00025 mfd
A-243—.0005 mfd
A-337—.001 mfd
A-338—See diagram
A-339—See diagram
A-427—See diagram
A-502-A—18 mmfd
R-137—2.5 meg vol.
R-251—0.5 meg
R-255—1.25 meg
R-256—2.0 meg
R-258—1.0 meg
R-263—3.0 meg
R-265-—0.25 meg
R-328—3000-1600 ohm

||
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Fig. 2. Diagram of the second Kadette Jr. Values are givéen in the table above.

Color coding and connections of units are shown in Fig. 5 on the next page
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GENERAL DATA—continued

Philco Model 44

This chassis is also used in the Philco
Model 504 Radio-Phonograph combination.
(See note elsewhere in this issue).

The receiver has a four-point wave-band
switch which covers the following ranges:
(1) 520 kc. to 1500 ke.  (2) 1.5 mc. to 4.0
mc. (3) 4.0 mc. to 11.0 mc. (4) 11.0 mc.
to 23.0 mc.

SEPARATE FILTERS

The speaker field is used as the filter choke
in the power supply lead feeding high volt-
age for all the tubes with the exception of
the type 6A7 detector-oscillator. A separate
filter choke and filter condenser are used in
this lead. The output of this filter is con-
nected to a voltage divider made up of re-
sistors (31), (32), and (33).

There is another voltage divider in the
main supply circuit. This is made up of
resistors (52) and (53). The tapped re-
sistor (58) supplies the bias for -the 42
pentode and the triode section of the type
75 second detector, AVC and first a-f tube.
AVC is placed on the first detector and the
two i-f tubes.

The tone control is in the output circuit
of the pentode. The acoustically-compensated
volume control is in the grid circuit of the
triode part of the type 75 tube.

VorrTace DaTa

All values are given on the diagram. Volt-
age readings must not be taken with a plug-
in adapter, but rather with test prods. All
readings should be taken with volume con-
trol full on, the station selector set at 520
kec. and the wave-band switch knob all the
way to the left.

The i-f transformers should be peaked at
460 ke. When facing the rear of the chassis,
the adjusting screw for the primary of the st
i-f transformer is reached through the left
hole (on the right hand side of chassis), and
the secondary adjuster through the right hole.
The adjusting screw for the wave trap (ex-
plained later) is reached through a hole on
the left side of the chassis.

When facing the front of the chassis, the i-f
transformer nearest the front on the left side
is the 3rd i-f transformer. The one directly
behind it is the 2nd i-f transformer. On
both these transformers the screw is the
primary adjustment and the nut the secondary
adjustment.

WAVE-TRAP ADJUSTMENT

To adjust the wave trap, connect the out-
put of the ‘signal generator to the antenna
and ground of receiver. Set wave-band
switch to the broadcast range (Range 1) and

the station selector at the low-frequency end
(520 ke¢.). Now with the signal generator
working on 460 kc., adjust the wave-trap con-
denser (3) to give minimum response to a
460-kc. signal. The position of the wave-
trap adjusting screw has already been given.

OTHER ADJUSTMENTS

Adjustment of the dial frequencies should
not be undertaken with the usual form of
signal generator. A crystal-controlled or
electron-coupled signal generator is essential
for making the high-frequency adjustments as
it is necessary to rely on harmonics of the
oscillator for readings and any slight discrep-
ancy will make adjustments useless.

Under no circumstances adjust the trim-
mers on the two rear units of the gang con-
denser. When facing the front of the chassis,
the trimmer on the first variable condenser
is for the oscillator range 4, the next for
oscillator range 3, the third for antenna range
1 and the last for antenna range 4. It is the
latter two which should not be disturbed.

Majestic 460 Chassis

The 460 chassis is used in receiver models
461 and 463, both of which use speaker
G-24-C.
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Diagram of the Philco Model 44 All-Wave receiver. Wave change switches progressively short out portions of the coils
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GENERAL DATA—continued

Bortom ViEw oF SockETS

Fig. 3. Socket connections for the
Kadette Jr. tubes

SPEAKER ADJUSTMENT

It should be possible to center the speaker
armature by turning the adjustment screw
which is just above the volume control. If
through rough handling or long wear the
speaker is sufficiently out of adjustment so
that the adjustment screw will no longer
center the armature within the coil, it may
be necessary to resolder the driving pin. To
do this, first loosen the adjusting screw and
then resolder the pin to the armature at the
same time pushing the armature toward the
cone.

If a wire or condenser touches the back of
the cone this will result in a rattle. It is also
possible for a tube to touch the cone if
pushed out of its normal position. If a
screw is dropped into the chassis when re-
moving the cabinet it may adhere to the back
of the cone due to the pull of the permanent
magnet.

A426.
R

RED ~COM.POSITIVE.

BLACK - NEG. 2 MF.D.
YELLOW-NEG. 7 MFD,

YELLOW.
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l GREEN.OS5
| RED .1

YELLOW. | BLUE .005
L

BLACK CoM.

BROWN. 005

BLACK con-l 1_WHITE .05
F

RED .08

I' BLUE .005

M_

Fig. 4. Coding and connections for the
circuit of Fig. 1
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BALANCING AND ALIGNING

The trimmers on the variable condensers
may be adjusted by ear. However, it is al-
ways best to use a signal generator,

If a signal generator is to be used for
alignment, it should be coupled to the
antenna wire on the receiver and an output
meter connected from the 12A7 pentode plate
to chassis. This may consist of an 0-5 or
0-10 volt a-c meter with an 0.1-mfd condenser
inserted in one lead.

It will be noted that there are three trim-
mer screws on each section of the variable
condenser. Adjust the condenser so that the
leading edge of the condenser rotor is at the
middle of the first split stator section. The
dial reading for this setting is about 25.
Tune the oscillator to this frequency, which
is approximately 1000 kc., and then adjust
the two diagonally opposite trimmer screws
for maximum output. Then in succession
change the condenser setting to center of 2nd
and 3rd sections, rebalancing in the same
manner for maximum output, not retrimming

ERED.‘S.S FILTER,

CRYELLOW.J.5.CATH. BY PASS

BLACK. COM. HEG.

: A-427.
| RED.
BLACK. LY ELLOW
) A-338, o
RED. .05 EOw,,
PLACK COM.
'aRQWN -00s
ELLOW, €
!I BLuk .00s h3o

GREEN .05

YELLOW, II BLUE .005

Fig. 5. Coding and connections for the
circuit shown in Fig. 2

preceding split plates.
wax.

Then re-seal with

VOLTAGE READINGS

The voltage readings are given on the dia-
grams. They are based on a line voltage of
115. A variation of 5 volts in the line volt-
age will show a variation of approximately 4
percent in set voltages. All readings should
be taken between tube elements and chassis.

MopEL DETERMINATION

It is comparatively easy to determine which
circuit is used in the receiver at hand. The
circuit of Fig. 1 has the filter in the negative
leg and that of Fig. 2 in the positive leg.
These are resistance-capacity filters. The
easiest way to check, however, is as follows:
The metal-covered resistance above the 12A7
socket has 3 lugs when the circuit of Fig. 1
is used, and 4 lugs when the circuit of Fig.
2 is being used.

VALUES AND CONNECTIONS

The socket connections for the 6F7 and
12A7 tubes are shown in Fig. 3. The color
coding and connections from the combination

units for the circuit of Fig. 1 are shown in
Fig. 4. The same data for the circuit of
Fig. 2 is given in Fig. 5.

Automatic Bias Control

With the exception of Class B operated
power tubes, a single or double output stage
has the tube(s) biased to the middle of the
straight portion of its characteristic and
therefore consumes at all times the same
amount of plate current required for full
powet output.

In a-c or d-c receivers there is no objection
to this system, but in battery-operated re-
ceivers where economy is an essential item,
some method (aside from Class B) which
would reduce the “B” battery drain would be
quite an advantage.

A system has been worked out in England
which accomplishes just this. It is done by
side-tracking a portion of the a-f output from
the power tube(s), rectifying it with an
extra tube or oxide rectifier, and applying the
resultant voltage to bias the output tube(s).

BuUCKING B1AS VOLTAGE

In actual operation, the power tube(s) is
given a high initial bias—possibly twice the
normal bias——so that the plate-current drain
is very low for no-signal conditions. When
a signal voltage is impressed on the input
of the power tube, a part of the resultant a-f
in the output is used to offset the high
initial bias. Since the rectified bias is pro-
portional to the strength of the signal, the

.actual bias on the power tube is altered by

the signal, the bias being high when there
is no signal and normal under conditions of
maximum signal. .

The effect is much the same as Class B,
but the results of course are different, as the
power tube(s) still operates Class A. No
doubt some distortion results from the use
of this system.

Some of the noise-suppression circuits used
in this country are similar in operation,

Fada |I-F Peaks

The if peaks for the late Fada receivers
are as follows:

Model NA. .. ... .. 31 ...265 kc.
Model NE. .. ... ..265 ke.
Model RA. ... ..... ..... ..175 ke
Model RC...«...... ..... e 175 ke
Model RE........... .io... FUR 175 ke
Model RG..... ... ... nE A PR Sk T 175 ke
Model RN...... .. R ...470 ke
Model RP. .. v viveeivne 1175 ke
Model RS......... .. ..... .. .470 kc
Model RU..... .. e ...265 kc.
Model RV. .. i e 175 ke
Model RW ... i 265 ke.

Models RP and RV are auto-radio re-

ceivers.
e

Sentinel |-F Peaks

The new Sentinel 5-tube battery-operated

‘superheterodyne receiver employs an inter-

mediate frequency of 465 kc.

The 6-tube all-electric automobile super-
heterodyne operates at an intermediate fre-
quency of 265 ke.
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GENERAL DATA—continued

RCA Yictor Model 330

This is a combination radio and phono-
graph with a number of new features. The
frequency range is 540 to 1,500 kc and
1,400 to 2,800 kc, the waveband change
being accomplished by the usual type of
tandem switch; in this case the switch
shorts out portions of the secondaries of the
antenna and r-f transformers (but not the
oscillator coil) and at the same time throws
trimmer condensers in shunt with the main
tuning and oscillator condensers.  These
trimmers, mounted on the range switch, are
used for lining up the circuits on the 1,400
to 2,800-kc band. It should be noted that
when the range switch is in the high-
frequency position, small coupling conden-
sers (C-1 and C-8) are put into circuit to
provide capacity coupling in addition to
inductive coupling. These condensers are
used only on the high-frequency band.

RADIO-PHONOGRAPH SWITCH
A type 55 tube is used as second detector,

AVC and af. The volume control (R-12)
is in the grid circuit of the triode section of

the 55. The control-grid lead is shielded
and connects to the Radio-Phonograph
switch, When this switch is in the left

position the phonograph pickup is out of
circuit. When the switch is in the right
position the common cathode circuit of the
58 r-f tube and 58 i-f tube is opened, the
grid of the 55 is connected to the output
of the pickup, and the choke L-14 short-
circuited.

The triode section of the 55 tube is re-
sistance coupled to a 56 tube. This circuit
includes  the high-frequency compensator
choke coil, L-14, just referred to, which is

used only when the set is employed for
radio reception. The 56 tube is employed
as a driver for the type 53 double Class B
tube in the output. The undistorted output
is 5 watts.

A link is provided in the filter circuit
(L-18, C-41) connected across the plates of
the 53. Opening this link increases the
high-frequency range of the phonograph
approximately 2,000 cycles. The link is
accessible by removing the filter unit from
the cabinet.

CoMPENSATED VOLUME CONTROL

The phonograph pickup is of the low-
impedance type and is matched to the cir-
cuit by transformer T-4. The output of this
transformer works into the volume control
which is of the acoustically-compensated
type. This provides an increase in the bass
frequencies as the volume is decreased,
thereby providing a comparatively uniform
frequency response at all volumes.

The voltages given in the diagram are
based on a line voltage of 120, and should
be measured with volume control set at
maximum,

The if transformers are tuned to 175 ke.
They are located at the rear of the chassis,
the first i-f transformer being to the left
(facing rear) and the second i-f transformer
just to the right of the first. The primary
adjusting condenser on the first i-f is to the
left, the secondary condenser to the right.
The second i-f transformer has a primary
adjusting condenser only, the secondary be-
ing untuned.

In peaking the if transformers, short-
circuit the antenna and ground leads and
tune the receiver so that no signal is heard.

Set the volume control at maximum and
connect a ground to the chassis.

Connect the oscillator output between the
first detector control grid and chassis ground.
Connect the output meter across the voice
coil of the speaker and adjust the oscillator
output so that with the receiver volume
control at maximum, a slight deflection is ob-
tained in the output meter.

Then adjust the primary of the second,
and the secondary and primary of the first
i-f transformers for maximum deflection. Go
over the adjustments a second time, as there
is a slight interlocking of adjustments.

For rf and oscillator adjustments, the
three-gang variable condenser adjusting con-
densers, as well as the 600-kc trimmer con-
denser, are adjusted from the chassis. Fac-
ing the front of chassis, the first variable
condenser in the gang is the r-f, the second
the detector, and the rear one the oscillator.
The 600-kc adjusting screw is located just
back of the oscillator which is the second
back from the front of the chassis on the
right side.

THE R-F ADJUSTMENTS

For these adjustments, use a modulated
oscillator giving a signal at 600, 1,400 and
2,400 kc. Connect the output of the oscil-
lator to the antenna and ground leads of
the receiver. Then with output meter con-
nected as before and volume control at max-
imum, check the tuning dial. The indicator
should be at the last scale division.

Then set dial at 140 and oscillator at
1,400 kc¢ and adjust oscillator output -so
that only a slight deflection is had in output
meter. Continue by aligning all three of

-the trimmers on the gang condenser.

Next set oscillator at 600 kc and tune for
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GENERAL DATA—continued

maximum deflection on output meter. Then
adjust the 600-kc series condenser for max-
imum deflection. Rock the gang condenser
back and forth while making this adjust-
ment as the gang-condenser and oscillator
series condenser adjustments interlock.

Now change frequency of oscillator to
1,400 k¢, tune set to 1,400 kc and repeat the
former r-f adjustments.

Then shift the oscillator to 2,400 ke, the
range switch to the clockwise position and
the dial to 120. The three line-up con-
densers located right on the range switch
should then be adjusted for maximum output.

When making both the rf and i-f ad-
justments, the important point to remember
is that the receiver volume control must be
at its maximum position and the minimum
input signal necessary from the oscillator
must be used.

®

RCA Victor Pickup Adjustments

The following data refers to the servicing
of the magnetic pickup used in the RCA
Victor 330 and 331 receivers. The data

referring to the replacement of the magnet

coil and pivot rubbers also applies to the
magnetic pickup used in RCA Victor re-
ceivers 310 and RE-40-P.

Generally speaking, both types of pickups
referred to above consist essentially of a
chromium steel magnet, two thin pole pieces,
a mechanism support and bracket, a coil, and
an armature that is damped by means of an
anchored damping block.

MaGNET CoiL AND PivoT RUBBERS

In order to replace a defective coil or
hardened pivot rubbers, it is necessary to
proceed as follows:

(1) Remove the pickup cover by removing
the center holding screw and needle screw.

(2) Remove the pickup magnet and the
magnet clamp by pulling them forward.

MAGNEY MAGNET CLAMP

COVER
BRACKET
(BRIDGE)

B ARMATURE

NEEDLE
SCREW

FRONT
RUBBER

MECHANISM

NEEDLE cole SUPPORT

Fig. 1. The parts composing the pick-
up are marked. -Adjustments are made
at ((A” and ((B”

(3) Unsolder the coil leads and remove
the mechanism assembly from the back plate
by releasing the two mounting screws and
the damping block clamping screw.

(4) Remove screws A and B, Fig. 1, and
then remove the mechanism assembly from
the pole pieces. d

(5) The coil or the front pivot rubber
may now be removed and replaced. If it is
desired to replace the rear pivot rubber, then
the end of the armature soldered to the
mechanism support must be unsoldered, be-
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ing careful not to use too much heat as
damage to the damping block may result.

REMAGNETIZING

(6) The mechanism should now be re-
assembled, except for the magnet, which
must be magnetized. After being magnetized,
the mechanism—with the pole pieces upward
~—should be placed so that the magnet may
be slid from the magnetizer onto the pole

DAMPING “BrOCK

Fig. 2. Showing location of damping
block and armature

pieces without breaking physical contact.
After placing the pole pieces on the magnet,
the entire assembly should be remagnetized
thoroughly, being careful not to change the
polarity.

(7) After reassembling to the mechanism,
the entire assembly should be fastened to
the back plate by means of screws provided,
making sure the damping block is securely
clamped. At the same time, the metal dust
cover must be placed in position.

(8) After remagnetizing, it is necessary
to correctly center the armature. This may
be done quite accurately by feeling its play
after the needle is inserted. A little practice
will quickly show which way an adjustment
is necessary to have the armature centered
properly. The adjustment is made by loosen-
ing screws A and B, Fig. 1, and sliding the
mechanism slightly in relation to the pole
pieces.

(9) The cover may now be replaced over
the entire assembly, and the pickup returned
to the tone arm.

In reassembling, it may be desirable to
check the armature air gap by means of a
small feeler gauge. This air gap should be
9 mils on each side of the armature. How-
ever, a little practice with the needle in
place will quickly disclose whether or not
the armature is centered.

REPLACING THE DAMPING Brock

If it is desired to replace the damping
block, it may be done as follows:

(1) Disassemble the pickup as described
above and remove the armature entirely by
unsoldering it at its joint with the mechanism
support,

(2) Remove the damping block from the
armature and clean the bushing for holding
the damping block with emery paper.

(3) Insert the armature through the new
block so that it occupies the same position
as that of the old. Also ascertain that the
block is in correct vertical alignment with
the armature. It will be noted that the hole
in the damping block is somewhat smaller
than the diameter of the armature. This is
done so that a snug fit will be obtained.

(4) After properly locating the damping

block, a soldering iron should be applied to
the armature so that the block will melt
slightly at its point of contact with the arma-
ture. The iron should be applied long
enough to slightly melt the block and cause
a small bulge on both sides, but should not
be applied long enough to cause any bub-
bling. The pickup should then be reassem-
bled as previously described.

Only rosin core solder should be used for
any soldering in conjunction with the pickup.
However, if great care to wipe clean and use
as small amount as possible is exercised,
paste or liquid flux may be used for solder-
ing the end of the spring.

Philco Phono-Radios

The Philco Radio-Phonograph Model 504
uses the Philco chassis Model 44 (in this
issue). The Radio-Phonograph Model 505
uses chassis Model 60 (See page 392, No-
vember SERVICE).

The same type electric pickup is used in
both models. This is a high-impedance unit,
having an impedance of 10,000 ohms at
1000 cycles and a d-c resistance of 700 ohms.
This pickup also has a bucking coil, which
has a d-c resistance of 230 ohms. Should
this bucking coil be disconnected, be sure to
reconnect it properly as the direction of the
current flow in this coil is very important.

Stewart-Warner Speaker Adjustment

Many of the 5-inch -dynamic speakers,
Models 215 and 217, used with chassis
Models 110, 111, and 115, did not have the
field plate soldered to the field coil housing
bracket. Consequently it is impossible to
repair these speakers since there is no way
of properly centering the field plate when
reassembling or adjusting the speaker.

Stewart-Warner has made up a special
centering ring which will take care of lining
up the field plate so as to obtain a uniform
air gap in which the voice coil can move
without rubbing.

Use oF TooL

This centering ring tool (T-79888) is
used as follows: After the speaker has been
disassembled, place the centering ring, which
is tapered on the outside, as far into the hole
in the field plate as it will go, and then in-
sert the pole piece into the hole in the cen-
tering ring. The plate and housing should
now be bolted together temporarily, using
the same bolts that will later hold the dia-
phragm shell in place. With a heavy solder-
ing iron solder the field plate to the housing
at each end and remove the centering ring
and bolts. The diaphragm and shell assembly
can now be dropped in place and bolted
down. The voice coil can easily be centered
by eye, so no special centering gauge will be
required for this purpose.

Clarion Models and I-F Peaks

The followlng Clarion Models employ an
intermediate frequency of 465 kc.—Models
420, 422, 423, 425, 440 and 450. The models
340, 360 and 480 are peaked at 175 kc.

e SERVICE FOR



GENERAL DATA—continued

Majestic 800 Chassis

The Majestic 800 Chassis is used in re-
ceiver Models 85, 86, and 998 with speaker
G-22-L. The field coil of this speaker has
a resistance of 970 ohms.

Tug CiRCUIT

The circuit is seen to consist of a 58 in
a stage of r-f, a 2A7-S as combination mixet-
oscillator, another 58 in a stage of i-f peaked
at 175 kc., and two separate type 4-S tubes
connected to a split secondary, the upper
tube functioning as the automatic volume
control and the lower tube as second detector
with its output feeding the grid of a type
56 a-f tube employed as a driver for the type
53 double Class B tube.

It will be noted that AVC is placed on
the r-f and i-f tubes, and also the mixer sec-
tion of the 2A7 tube. It will also be noted
that a slight negative bias is placed on the
grids of the 53 tube, this bias being supplied
by the drop across resistor R-3.

ALIGNMENT

Align the receiver with volume control
full on. Supply a 175-kc. signal to the grid
of the 2A7 mixer and adjust the three i-f
aligning condensers for maximum sensitivity.
Supply a weak signal just strong enough to
give a reading on the output meter. When
facing the rear of the chassis, the 1st i-f
transformer is just to the left of the type
58 i-f tube and the second i-f transformer
just to the right of this same tube.

Now, with the gang condenser completely
out of mesh, supply a 1730-kc. signal to the
receiver input and align the three gang-con-
denser trimmers for maximum sensitivity.
These trimmers are located on top of the
gang condensers.

Emerson Models and Chasses

There are two versions of the Emerson
Universal Compact 5-tube superheterodyne
receiver. The first chassis employs a type
78 mixer-oscillator, 78 i-f, 77 second detec-
tor, 43 power tube and 25Z5 rectifier. This
chassis is used in receiver Models 30-AW,
33-AW, 250-AW, 321-AW, and 350-AW.

The second chassis uses the same tube
complement with the exception of the mixer-
oscillator which is a type 6A7. This chassis
is used in receiver Models 30-LW, 33-LW,
250-LW, 321-LW, and 350-LW.

The first group of models listed above
with the suffix “AW” are combination broad-
cast and short-wave sets. The second group,
with the suffix “LW” are combination broad-
cast and long-wave receivers—the latter
range being from 1000 to 2000 meters.

OTHER MODELS

The Emerson Universal 6-tube superhetero-
dyne chassis is used in Models 40 and 375.
The tubes used are: three 78’s, 6B7, 43, and
2575.

The Emerson Universal Compact Model V4
is also the Model 420. The Model L-755 is
also the 55-L. Model M-AC-7 is used in
Models M-755 and 50-M. The Model S-755
is also the 55-S.

°

Silvertone 2A3-H Power Tubes

The Silvertone receivers Models 1721,
1722 and 1732, employ type 2A3-H (or
2A3) tubes in push-pull in the output. Hum
which cannot be eliminated with the hum-
balancing adjustment is due ‘to poorly
matched tubes. Try others until a combina-
tion is found which permits a hum balance.
The plate currents of the tubes must ‘be

very nearly equal in order to obtain this
balance.

Examination of the output tubes some-
times discloses particles of white-hot carbon
on the grid or plate. Hum balance cannot be
obtained with such tubes and they should be
replaced.

Some trouble has been experienced with
power transformers burning up. In almost
all instances this is due to an inter-element
short in the 2A3 or 2A3-H tubes. These
tubes are very much more prone to such
trouble because of the very close spacing of
their elements.

®

Stewart-Warner 111 and 115 Voltages

In the Stewart-Warner Models 111 and 115
universal receivers, voltage readings should
be taken from the frame of the variable gang
condenser to the various tube elements. In
these models the chassis frame is not con-
nected to any part of the circuit except
through a condenser.

Voltage readings taken with set analyzers
may be different because they generally meas-
ure voltages from cathode to the other tube

elements.
°

Sparton Model 410 A.C.

A common fault is no plate voltage on
the 183 outpur tubes. This is due to a
shorted 1-mfd condenser in this circuit.

J. M. OsSENTON,
Grayson, Ky.
°

RCA YVYictor I-F Peaks

An intermediate frequency of 175 kc. is
used in all the late RCA Victor receivers
with the exception of the Models 100 and
101 which use a peak of 460 kc.
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Portable ................ Jan.
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odels ................ Nov
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Adjustment ............ . Sept.
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Identifications ........... Aug.
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Philco Service Notes.......
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Emerson Model 678

The Model 678 superheterodyne is de-
signed for automobile and motorboat use
where a 6-volt storage battery is installed.
The total battery drain to the receiver is 4.8
amperes.

]
THE PowER UNIT

The field coil of the dynamic speaker has
a d-c resistance of 6 ohms and is energized
directly from the storage battery. The “B”
power unit employs a full-wave synchronous
rectifier of the vibrator type—no tube being
used. This double-vibrator unit functions
simultaneously as an -inverter and rectifier
and supplies a steady d-c to the filter which
is made up of a single choke and two filter
condensers. All leads to the set include r-f
chokes for the purpose of eliminating igni-
tion noise, vibrator hash, etc.

THE CIRCUIT

The first tube in the receiver, the type 78,
functions as an r-f amplifier, automatic
sensitivity control and automatic fidelity con-
trol. The second tube, the 6A7, functions as
mixer and oscillator. The 172.5-kc output
from this tube is fed into the double-tuned

i-f transformer the secondary of which is in
circuit with the control grid of the pentode
section of the 6B7 tube. The output from the
plate of the 6B7 is fed into the tuned
primary winding of the second i-f transform-
er. The secondary winding of this trans-
former is untuned and is in the diode circuit
of the 6B7. The rectified signal voltage
appears across the 200,000-ohm load resis-
tance which leads to the arm of the 200,000-
ohm volume control potentiometer. The a-f
voltage in this circuit is fed back to the con-
trol grid of the pentode section of the 6B7
and is amplified. In other words, the pentode
section of the 6B7 is reflexed—being used
for both i-f and a-f amplification.

The resultant amplified a-f signal appear-
ing in the plate circuit of the 6B7 is fed into
an auto-transformer. This voltage then ap-
peatrs on the grids of the two type 41
pentodes connected in push-pull.

AUTOMATIC CONTROLS

Returning to the circuit of the 6B7 tube,
a portion of the rectified a-f voltage appeat-
ing in the diode circuit is impressed on the
control grids of the rf and mixer tubes
through the one-megohm resistor connected
to the point between the 200,000-ohm load

resistor and the lower end of the secondary
winding of the second i-f transformer. This
provides the automatic volume control. The
suppressor grid of the type 78 r-f tube is
also connected into this AVC circuit. An in-
crease of voltage on this suppressor grid
tends to alter the plate impedance of the
tube, and in the case of a strong local signal
the selectivity of the circuit is reduced some-
what so that the signal channel is widened.
This permits quality reception on local
stations.

When the suppressot-grid voltage is re-
duced, the plate impedance of the tube rises
and the tuned circuit is automatically stif-
fened. That is, the selectivity is increased.
This permits the reception of distant or weak
signals without interference from adjacent
channels.

This sensitivity and fidelity control is auto-
matic because it i§ governed entirely by the
AVC voltage which in turn depends on the
strength of the incoming signal.

NoisE AND TONE CONTROL

The noise-suppressor adjustor is in the
cathode circuit of the 6B7. This resistor
places a high bias on the control grid of the
pentode, and until a portion of this  bias
voltage can be overcome by the a-f signal
voltage appearing in the volume control cir-
cuit, the 6B7 does not amplify. As soon as
a signal is tuned in, the resultant a-f voltage
in the diode output releases the 6B7. The
point of release may be adjusted by the mov-
ing arm on the cathode resistance.

The manual tone control is in the plate
circuit of the push-pull amplifier and is made

200-210V.

200-210V.
1

200-210V.
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AUTO-RADIO—continued

up of a fixed condenser and variable resis-
tance.

ADJUSTMENTS

If 'the interference or interchannel noise
level is considered too high (this may be
determined best by tuning an average station
at a setting of average volume, then detun-
ing the dial slightly without touching the
volume control setting, so that no signal is
received), turn the noise suppressor clock-
wise just enough to suppress noise satisfac-
torily. Turning beyond this point may de-
sensitize the receiver to weak signals al-
though not affecting stronger stations.

The tone control is set for full register re-
production. This is recommended for closed
cars and for vocal programs. Turning the
control clockwise brings up the low tones and
is recommended for open cars and musical
programs. Incidentally, in this position,
static and other noises are decreased greatly.
Do not turn clockwise more than necessary
as definition of speech may be lost due to the
attenuation of higher tones by the «car
interior.

VALUES AND ALIGNMENT

The voltages given in the diagram were
taken with the storage battery fully charged.
The readings should be taken with no signal
being received and a high-resistance volt-
meter. The reading across the speaker field
is 6 volts.

The if transformers should be peaked at
172.5 kc. Connect the output of the oscil-
lator to the grid cap of the 6A7 and ground.
Ground the antenna and turn the tuning dial
so that no station is received. Set volume
control full on, then adjust the i-f transform-
er trimmers for maximum output, using a
weak oscillator signal.

The sensitivity of this receiver is high.
Therefore, when lining up the r-f, use an
oscillator with good attentuation and connect
it to the receiver through a dummy antenna.
(See page 386, November SERVICE). Set
oscillator to a frequency between 1350 and
1450 kc and adjust trimmers for maximum

output.
®

Airline No. 62 Series

The Airline No. 62 (Montgomery Ward)
is an early receiver—released during 1932,
In servicing one of these sets, check up on
the antenna trimmer, the adjustment screw
of which can be reached by removing the
small metal plate on one end of the chassis
box. When adjusting, use a weak signal
and with volume control about three-fourths
on. Select some station at the high-frequency
end of the dial. Adjust trimmer for maxi-
mum output,

Tue Crcurr

The circuit consists of an antenna stage,
a 39 tube in the rf stage, a 36 as first de-
tector and oscillator, a 39 in the i-f stage,
a 37 used as diode detector with plate and

grid tied together, a 39 as first a-f amplifier,
and a 38 pentode in the power stage.

The intermediate frequency is 262 kc.
The diode current creates a drop across re-
sistor R-4, which is used as an additional
bias voltage on the r-f, i-f and first af
tubes, ‘giving automatic volume control
action. The full control voltage is supplied
to the r-f tube, two-thirds to the i-f tube,
and one-third to the first a-f tube. The
manual volume control, R-14, varies the
diode dudio voltage applied to the grid of
the first a-f tube.

VOLTAGE READINGS

In respect to the voltage readings given
in the diagram, all bias voltages should be
read between cathode and ground. The
bias of 7 volts on the grid of the first de-
tector tube will vary with dial setting.

Do not check the “A” and “B” voltages
at the multi-point socket on the cable head,
as the pilot light may be burned out when
the switch is turned off. This is due to the
high inductance of the dynamic speaker
field, which will increase the voltage at the
break of the circuit. Also, when the cable
head and multi-point socket is taken off, the
connections between the chassis and power
unit are open so that readings are not made
under load conditions.

[ ]
G.E. Model A-90

The G.E. Model A-90 is the same as the
RCA Victor M-30. These are auto receivers.
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IMPROVING THE MICROPHONE

CIRCUIT

By Charles Felstead*

NPUT transformers in public-address sys-

tems and radio-broadcast speech ampli-
fiers, particularly those employed for coup-
ling low-impedance transmission lines to the
grid circuits of vacuum tubes, frequently
are designed so that they require “loading”
on the high-impedance side in order to func-
tion satisfactorily. This is especially true
of microphone coupling transformers; and it
is because of this requirement that the sec-
ondaries of such transformers are often
shunted by fixed resistances, as depicted in
Fig. 1. If a high-resistance potentiometer

MICROPHONE TRANSFORMER

BN

- B S.

[

e

MICROPHONE

FIG.4

Microphone circuit with secondary of
transformer loaded

were used at this point in the amplifier
circuit, it would take the place of the fixed
resistance and serve the same purpose with
the additional advantage of functioning also
as a volume control; but frequently it is
more desirable to locate the volume control
elsewhere in the circuit or to employ some
other method of controlling the gain of the
amplifier.

A sound wave impinging on the dia-
phragm of the microphone shown in the

5 MICROPHONE TRANSF.
¥
— P S.
A =i
FIG.2

An unloaded condition such as shown
causes distortion due to phase shift

illustration will cause a variation in the cur-
rent in the microphone circuit; and that
will induce a corresponding voltage variation
across the secondary of the microphone
transformer. If a shunting resistance is em-
ployed, the voltage drop across it will cause
a current flow which will provide the nec-
essary load on the secondary; but if the re-
sistance is missing (Fig. 2) there will be
practically no load on the secondary, as the
grid-filament circuit of a wvacuum tube is
customarily assumed to pass no current. Ac-
tually, however, there is a slight current flow
within this circuit due to the grid-filament
charging current; although 4t is not great
* Sound Engineer, Universal Pictures Corp.
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Circuit with the resistance load in the
primary circuit
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:

FIG.3

enough to present an appreciable load to
the transformer.

IMPEDANCE Mis-MATCH

The result of this condition is that instead
of presenting an impedance of 200 ohms
to the microphone, the primary impedance
of an unloaded microphone transformer
often is as high as 1,000 ohms. Since the
microphone ‘has an impedance of 200 ohms,

impedance, a matched input is the most
satisfactory. The circuit of Fig. 3 that was
employed for the bridging input is also
employed for the matched input. But in
this case, the value of the resistance R must
be so chosen that the total impedance pre-
sented by the parallel connection of R and
the primary of the transformer matches the
impedance of the microphone.

The value of R may be calculated for any
individual case by the formula

Z,Z,

R = o -
Z—Z,

where R is the shunt resistance, Z, is the mi-
crophone impedance, and Z. is the input im-
pedance of the unloaded microphone trans-
former. The values must all be in ohms.
R should be a non-inductive resistance that
will remain relatively constant in value un-
der load. Perfect impedance matching re-
sults when the correct value of R is em-

ployed.
°

Motorboating in Push-Pull Amplifiers

Push-pull amplifiers frequently start motor-
boating when one tube is removed or when
one tube loses sufficient emission to mate-
rially reduce its gain. Such a condition indi-
cates instability and in some cases sufficient
regeneration to cause noticeable distortion.
Such regeneration is frequently caused by the
common impedance of the biasing resistor
or resistors and may be remedied by better
filtering.

Fig. 4 shows in schematic form the two
most common push-pull circuits. In either
circuit the by-pass condensers may be quite

e

®

the mis-match that occurs is serious enough
to cause an inefficient transfer of energy and
a definite amount of phase shift with its
accompanying distortion of speech.

An alternative method of overcoming this
difficulty is to provide a resistive load for
the microphone itself and then “bridge” the
microphone transformer across the load, as
illustrated in Fig. 3. The resistance R must
match the impedance of the microphone.
With this arrangement, the loss of energy
is still rather high but phase distortion is
minimized. Tt is always possible to coun-
teract energy loss in a circuit by the addi-
tion of amplification; but it is almost im-
possible to correct for loss of tonal quality.
This form of bridging input should be
employed only when the input impedance
of the unloaded microphone transformer
is of the order of 1,000 ohms or higher.

MAaTcHING MIKE IMPEDANCE
Where the input impedance of the un-

loaded microphone transformer is below
1,000 ohms but higher than the microphone

Fig. 4. The filter resistance, R, in either

circuit, will tend to eliminate motor-

boating with fairly low values of bypass
capacity

low in impedance at 100 cycles but they
have 100 times greater impedance at 1 cycle
and at very low frequencies may be totally
ineffective. Thus, a condenser of 1.0 mfd.
has an impedance of about 1,700 ohms at
100 cycles, about 17,000 ohms at 10 cycles,
and 170,000 ohms at 1 cycle. Since the bias
resistor is common to both plate and grid
circuits, oscillation can easily result when
the amplification of one tube is much greater
than the other.

Fig. 4 also illustrates easy ways of curing
the trouble. In Fig. 4 (a) a grid filter R
is used which has a very high resistance—
100,000 to 500,000 ohms—and the by-pass
condenser or condensers connected from the
high potential side of this resistor to the
cathode circuit, as shown. In Fig. 4 (b) the
two by-pass condensers are connected in paral-
lel between the cathodes and a high resistance,

(Continued on page 453)
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Write immediately for your free copy of the
prospectus outlining F.'L. SPRAYBERRY'’S $ 'OO
complete modern training course in the
“PRACTICAL MECHANICS OF RADIO

SERVICE.” This unusual. course includes:

I. SET TESTING 2. REPAIRING
by means of the the following circuits
Analyzer Method Superheterodyne

Automatic Volume Control

Voltage Method
Public Address

Point to Peint Method
Stage by Stage Method Automobile Radio
Oscillator Method Battery Operated
Hand and Observation Method 32-Volt and 110-Velt D.C.

3. PARTS TESTING 4, TROUBLE SHOOTING

a practical method for testing hotw to locate and eliminate

Condensers Receiver Hum
Resistors Internal Receiver Interference
Transformers External Receiver Interference

Tubes Intermittent Reception
Loud Speakers Poor Quality Reception
Antenna and Input Circuits Poor Sensitivity and Selectivity

Also 5. A SPECIAL SECTION ON TUBES, including all new
types up to this writing and 6. A SPECIAL SECTION ON SET
ANALYZERS, how they are made, modernized, etec.
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F. L. SPRAYBERRY S-12
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“YOU BET/ IT'S EASY
WITH THIS NEW READRITE
419-711 TESTER ”

YOU CERTAINLY |
FOUND THE TROUBLE
IN AHURRY.””
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INCE 1904, Readrite engineers have pioneered
many important developments in electrical
measuring instruments. The new 419-711 tester is
regarded as a milestone in Readrite progress.

No longer is it necessary to take more than one instru-
ment out on a service call. This practical and flexible
unit permits you to make every necessary radio set analysis,
to quickly check both good and bad tubes.

Furnished with a practical selector switch, this instrument
enables you to test voltages and resistances at set sockets.
In addition, voltage, resistance and capacity tests are avail-
able through the meter jacks. Equipped with the new
Triplett D’arsonval Voltmeter, which has 1,000 ohms per
volt resistance.

The No. 419.711 tester makes testing of new and old tubes
a simple, easy, quick operation. The shaded two-color scale
is an exclusive Readrite feature—making it possible to read
tube values in plain English . . . in language your customers
can understand. The position of the needle immediately in-
dicates to what degree a tube is either good or bad.

YOUR JOBBER CAN SUPPLY YOU

.. . at the dealer’s net price of $48.75.

See him today,

READRITE METER WORKS
Bluffton, Ohio

98 College Avenue

MAIL TODAY FOR DETAILS
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)
READRITE METER WORKS
98 College Avenue, Bluffton, Ohio

Gentlemen:

Send me catalog on Readrite Tester No. 419-711 and complete line
of servicing instruments.

Name ........0. ...,

Street Address

I
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Preserving Audio Transformers

Audio transformers seem to have a high
mortality in this neck of the woods. (Georgia.
Climatic conditions.—Ed.). Noting after a
period of years that failures are due to the
electrolytic action of minute stray direct
current flowing away from the primary coil
at some particular point along the winding,
it was decided to block the direct current out
of the winding. (It is invariably the primary
winding that is short lived).

Fig. 1 shows a conventional arrangement
that was tried. While it will greatly improve
the low note response, by virtue of increas-
ing the primary inductance under working
conditions, it does not seem to lengthen
much the life of the transformer for the
reason that it does not eliminate the possi-

bility of stray leakage.

Fig. 1. The primary is not completely
isolated from the high voltage

.05-.1 Mfd...
600 V. £

AAAAAAAAA.
VWWWWW

Fig. 2 shows a circuit that does protect
the primary and the writer has not experi-
enced a single transformer failure where this
connection was used. The winding is com-
pletely isolated from the “B” voltage. This
circuit, too, improves the low note response
of small audio transformers due to the reason
mentioned above and also because the circuit
can be resonated by the proper selection of
blocking capacity.

.05-4 Mfd.._
600 V. b

il

B+

Fig. 2. The primary is now completely
isolated, as return goes to cathode

It has been found that a good audio trans-
formér can be used to follow a screen-grid
detector when this connection is used, and
that the gain is considerably more in this
case than with any sort of impedance or re-
sistance connection. This is doubtless due
to the fact that the primary inductance is
greatly increased by the removal of the direct
plate current from the winding.

In some cases it is necessary to increase
the voltage applied to compensate for the
increased drop in the plate resistor used. The
value of the plate resistor will vary from
50,000 ohms to 500,000 ohms according to
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quired of it.
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Fig. 3. Complete diagram of the regenerative wave trap

tube types and applied voltages, but no
difficulty should be experienced as the proper
value is the same as would be used if the
stage were resistance coupled.
J. D. BiircH,
Statesboro, Ga.

Regenerative Wave Trap

With the new sets as selective as they are,
it isn’t often that one requires a wave trap.
However, even selective receivers which are
near a powerful broadcast station, are not
always capable of cutting out the interfer-
ence. In such a case, or in the case of a
receiver owner interested in. distance recep-

“tion, a good wave trap is often essential, to

clear up desired channels of local inter:
ference.

Experience has indicated that the wsual
form of wave trap, even if well-constructed
and well-shielded, will not do the job re-
However, a regenerative wave
trap will do the job.

Referring to the diagram of Fig. 3, the
unit simply consists of a regenerative ampli-
fier connected across the secondary of a
regular wave trap. A four-element tube,
with screen and plate connected, or a three-
element tube with large grid swing, may be
used. A variometer connected in the plate
circuit of the tube may be adjusted to give
any degree of regeneration required to pro-
duce the glecessary sharpness. A straight
feedback circuit could of course be used, if
desired. The power-supply employs 25Z5
rectifier in a voltage-doubler circuit and a
resistance-capacity filter network. Any type
of power unit, or “B” batteries, could be
used, of course. The whole unit is mounted
in a copper box so that it is well shielded.

The transformer L and variable condenser
C should have the proper values to cover
the same wavelength band as the receiver
so that it will be possible to bring the trap
into resonance with any desired channel.
Thus, L may be a good antenna transformer
such as used in broadcast receivers. The
primary winding should' préeferably have ap-
proximately 15 turns of wire, layer- or
bunch-wound. For high selectivity, space
this winding Yg-inch from the secondary.

To operate, the trap is adjusted to reso-
nance with the undesired station. The re-
generation is then increased and the trap
circuit re-tuned. This process is continued
until the undesired carrier has been elimi-
nated from the receiver. The best results
will be had when the regenerative trap is
just below the point of oscillation. Once
adjusted in this manner, the particular chan-
nel selected will be free of interference.

C. F. SMrrH.
®
New Control for Old Kolsters

Here is a little trick which may help the
boys along.

The volume controls for the old Kolster
electric sets are wearing out very fast now
and new ones are hard to obtain. Here is
a way out. Take any dual volume control

i RET 26

.|”|

B+ G-

with both tracks of 10,000 ohms or more,
connect one side in the antenna circuit much
like the Majestic 70, and use the other side
for a shunt across the plate winding of the
1st r-f tube. This is shown in the accom-
panying diagram.

Both controls must be used as the shield-
ing is poor in this set and one side will not
be sufficient for the control of volume on
locals.

K. R. STAPLETON,
2200 Lincoln St.,
Topeka, Kansas.

®
Airline Model 326-W

After these sets have been in operation for
four or five months the two wires running
from the high voltage winding of the power
transformer to the plates of the 80 rectifier
short because of poor insulation. They should
be replaced by wires with good rubber in-
sulation.

J. M. OseENTON.
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Group Subscriptions
at SUBSTANTIAL SAVINGS!

® The Regular Subscription price for SERVICE is
now $2.00 per year.

You, no doubt, know many other Service Men
who would like to receive SERVICE every month.
Probably several other Service Men in your
acquaintance are already subscribers.

Here are two plans whereby you can save money
for yourself and your friends:

® 1—Subscriptions (new or renewals) can be
purchased in groups of ten or more for
$1.00 per year each.

@ 2—Subscriptions (new or renewals) can be
purchased in groups of five to ten for
$1.50 per year each.

If your subscription is about to expire show
SERVICE to five or ten of your friends. They, too,
will want it. If they are already subscribers,
they will want to renew or extend their sub-
scriptions.

If you wish to extend your subscription at these
savings, get five or ten others to subscribe at the
same time.

Be sure to print clearly the name and address
of all the subscribers, and send a check or
money order covering the exact amount, noting
in each case whether the subscription is a new
one or a renewal.

All Offers are Subject to Withdrawal Without
Notice

Bryan Davis Publishing Co., Inc.

19 East 47th Street New York, N. Y.

SHORT WAVE
ACCESSORIES

Standard of Quality and Performance

This choke has been designed for high
R.F.CHOKE COIL frequency receivers and has extremely low
High Frequency distributed capacity. It consists of four
narrow sections, each universally wound.
Spaced on an Insulex form. Supplied with
several leads, for mounting. May
mounted in grid leak clips if desired.
Approximate Characteristics:
C. receivers~—50 ohms,
Distributed capac1ty—1 mmf,

Inductance—214 M
Will carry—125 m1lhamps without heating.
No. 277. List $.75
L C. A Insulex Transmitting Socket
50 WATT! FOR TABLE MOUNTING

Fits aIl standard 50 watt bases. Maximum insula-
tion obtained by the use of Insulex bases—a nhon-
hygroscopic ceramic compound which is unaffected by
all weather conditions. All metal parts nickel plated
and contacts so arranged that connections ean be made
either to terminal screws or else soldered to the ex-
tended portion of the comtact springs. Contact is made
to both side and bottom of tube prongs. All connec- No. 956
tions marked. The tube socket shell can be rotated to ] Sz 75
anyone of four positions. bupphed also with bracket List Price,
for panel mounting, list $3.50.

L C. A. INSULEX COIL FORMS

These Insulex coil forms are necessary for best results.
They provide maximum efficlency at extra high fre-
quencies with & minimum of loss due to slotted con-
struction.

The surface construction prevents skidding which
eliminates troubles encountered in wiring on slippery
surfaces. An ample number of holes are in the form
which makes drilling unnecessary. The rim handle
provides for easy handling and strengthens the form.

No. 952 L; 3.5

ist 4 prong 0
No. 953 _List 5 prong $.55
No. 954 List 6 prong $.60

No. 955 List: 7 prong $.65
Demand ICA products from your johber. 1if he can’t
supply vou write us direct. Our 1934 catalog is yours
for the asking—contains everything you need,

INSULINE CORP. OF AMERICA h
23-25 Park Place New York, N. Y.

The New Radolek :
Resistance Indicator

: ¢
ALCCURATE

COMPACT

ECONOMICAL

Big Catalog

Sent FREE to
Radio Servicemen
1f you are not on our
mailing list, fill out
and mail t.he coupon
below for your-copy %r

NEW RAD
PROFIT GUIDE, the
most complete index
to Radio merchandise
yet published.

It Features

Over 6.000 different
Radlo Replacement
arts

RDER this handy Calibrated Resistance

Box_today! Makes any resistance between
0 and 100,000 ohms instantly available. Ex-
cellent temporary substitute for burned out re-
sistors or voltage divider sections to determine
the original value of resistor. Also used for
selecting best bias resistances, extending volt-
meter scales, as shunt multipliers, ete. De-
signed and built in Radolek Laboratories, Fea-
tures safety, convenience, speed, and accuracy.
Handsome bakelite case. Has_pair 24-inch
alligator tipped test leads. Very compact,

measures only 5” x 3" x 234",
Accuracy within 5%. ssso

SERVICEMENS’ PRICE....

A complete Line of
P-A Equipment,

The Biggest Selection

THE RA DO LE K co. struments.

of New Testing In-

712 caNAL {84 cHicaGo Many Fast . Selfing
Specialties for  the
STATION = ILLINOIS Serviceman. n
e e e et e e s o s s s e [ g e [ S e e A L
Please send me, without obligation, the NEW Radolek Profit Guide.
INAG fjwwt o s iemased 5e e o o dsa s oo oo s Gis STRIRALEEES o ofs o § BRTAd REGATE ftwnnd v
Street ..
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Dead, But Safe

A young lady who had pugrchased a Philco
54-C universal receiver for her husband,
spent a whole day in secret ramblings from
friend to Service Man and Service Man to
friend seeking much needed assistance in re-
viving it from its state of complete silence.

As the day wore on, the young lady be-
came frantic, as the next day was her hus-
band’s birthday and she had no desire to
hand him a radio with no more life than a
dead fish.

As chance would have it, a friend of a
friend (you know how it is) met the young
lady with the set under one arm and the
aerial wire dragging along the earth as she
hastened around in all directions seeking aid.

The set was forthwith led to an a-c outlet,
and sure enough, it was dead. Not even a
glow from the tubes—and at this observation
by the friend of a friend, the young lady ex-
plained that following closely the instruc-
tions, another friend had taken off the back
cover to determine if all tubes were tight in
their sockets. But this enterprising male did
not continue with the instructions as laid
down and replace the back cover. With the
result that for a whole day the set had been
inoperative merely because the back cover
was off —for there is a nice little spring
safety switch which opens the line circuit as
soon as the back is removed.

Dead, but safe. It's fun to be fooled, but
it's more fun to know!

500,000 Watts—BAM!

WLW has been granted permission to
fool around with half a million watts after
one o'clock in the morning. What will
this do to selectivity? Heh, heh!

Looks as though 500,000 watts is the
coming thing for most of the big boys—in
which case we would say that receivers will
consist of a diode feeding a power tube!

With sufficient power barging in -from a
local wave, it- would appear that receivers
will be self-tuning through impulse-excita-
tion (forced oscillation to you). Sounds like
a new invention—and we'll bet you one
buck, six bits that something comes of it,
But it may not be something good. . . .

Wide Range

There is much ado these days about wide
range sound reproduction. Lots of engineers
are also trying their hands at wide-range
recording. We know of one engineer (?)
who had a hand in the design of a marvelous
array of equipment fog this purpose. The
frequency characteristic’of the amplifier was
as flat as a pancake and covered everything
from a mere thud up to 20,000 cycles
(maybe). Everything (most everything) was
the berries, only the engineer selected an
old type cutting head with a cutoff around
4,000 cycles!

he moral is: you can’t shove a whole
piano’ through a dumbwaiter shaft.
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New Alden Catalogue

The Alden Products Company, 715 Center
St., Brockton, Mass., has brought out a new
16-page catalogue listing and detailing their
complete line of adapters, short-wave coils,
plugs, sockets, etc. There is also included
data on the winding of coil forms for cover-
ing the short-wave bands in common use, a
complete socket layout chart with table giving
filament voltages, and adapter charts for set
analyzers and tube checkers.

A copy of the catalogue may be obtained
free by writing to the manufacturer.

P9

United Reproducer Servicing

The assets of the United Reproducers
Corporation, former manufacturers of the
Conrier, Peerless and Kpylectron receivers,
have been purchased by the Kylectron Radio
Corporation, a subsidiary of the Gray Elec-
tric Co. This includes the Factory Service
Division, the testing equipment, replace-
ment parts, etc.

Correspondence and shipments pertaining
to service should be addressed to Kylectron
Division, The Gray Electric Co., Springfield,
Ohio.

S.A. on N.U. Sticker

Is the heading a sticker? We'll intimate.
“S.A.” stands for sex appeal, but “N.U.”
doesn’t stand for nude . . . it’s National
Union Radio Corporation.

They have released an advertising sticker
for use on automobile and show windows
which is supposed to put to shame the well-
known Jantzen bathing beauty.

The sticker, beautifully reproduced in
brilliant four-color process printing bears the
simple phrase “Radio Vitality National
Union” and features as the center of interest
a National Union radio tube (oh, yea?)
with the semi-nude figure of a beautiful
woman in a vivacious pose. We suppose she
represents the bare facts of N.U. tubes.

Sounds like a good Xmas number. Dealers
and Service Men had better get in touch with
N.U. Customers will want ’em. Ye scribe
would like to have just one. How about it,
somebody?

Tester Modernization

Mzr. Jack Grand, Sun Radio Co., 227 Ful-
ton St., New York, N. Y., has worked up a
special diagram for the modernization of the
Weston 547 Set Analyzer, which requires
but a few additional parts.

The Analyzer, when completed, will test
a-c and d-c volts, d-c mils, 3 ranges of ohms,
and '3 ranges of output and capacity. Point-
to-point testing by use of either ohms or
volts is conveniently arranged. All 4, 5, 6
and 7 prong, large and small base, tubes can
be tested.

The circuit is also applicable to the Jewell
408 and 409, if one is willing to discard one
meter; and to the Weston 565, as well as the

400 Series of Supreme Diagnometers, if the
oscillator and tube checker features are dis-
carded.

The blue prints and instructions are avail-
able to the Dealer and the Service Man de-
siring to make these changes. A rewiring
service is also offered.

"Drops of Solder"

The client has the right to be interested in
your methods of diagnosis on Ais radio, so
if he gets in your way, don’t use your elbows.

°

Consider the questions of your client care-
fully, and do not offend him by your
answer . . . he may have built a set or two.

The most convincing guarantee of a tube
replacement is a dated label, with test data
and your personal signature, attached to the
glass.

A few drops of good furniture polish,
mixed with a little elbow grease, makes the
radio sound better, ‘after the repair has been
made.

M. K. BARBER,
Fort Ethan Allen,
Vermont.

Radio Taxis

New York City now has Radio Taxis.
But they play only for customers. When the
meter flag is shoved down, the passenger can
tune the set to his favorite station and thus
close his ears to the noise of the city.

When the ride is up the jig is up. The
poor driver can’t enjoy the programs—unless
he wants to take himself for a ride, and pay
for it!

.

Bringing Testers Up To Date

Most models of tube testers made by lead-
ing manufacturers can be modernized to test
all the latest types of tubes. A simplified
process of rewiring the tester is said to have
been developed which also allows for future
new tube types.

The Electrical Instrument Service Corpo-
ration of Dayton, Ohio, is engaged in this
work. A descriptive bulletin on the modern-
izing service for each leading type of tester
can be obtained by writing them.

Sylvania Tube Base Chart

The Hygrade Sylvania Corp., Emporium,
Pa., have had printed a special tube base
chart to be hung on the wall of the service
shop, which depicts the elements and prong
connections for all types of tubes. The ele-
ments and prongs are shown as viewed look-
ing into each tube from the top. Two tables
are included in this wall chart, one listing
the base arrangements by tube types, and the
other the tube types by base arrangements.

The chart may be obtained by writing to
the tube manufacturer direct.
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The “huffs” and
“puffs” of vibra-
tion, excessive
heat and over-
loads mean
nothing to a
Centralab resis-
tor, safely
housed in its
protective cer-
amic cover (an
integral part of
the resistor
itself).

No wonder
CENTRALAB
Resistors defy
abuses that

| \ would make the
o S de averageresistor
fail to function.

OFTHE BIG BAD WOI.F By T kel
s Centralabs

Volume Con-
trol Guide. Ask

for it!

Central Radio Laboratories
Milwaukee, Wis.

OHMITE RESISTORS
WILL MAKE MONEY FOR YOU!

Ohmite “DIVIDOHM” Semi-variable Resistors are making money
for service men everywhere. There is no need to pay high prices
for special voltage dividers. Just select the DIVIDOHM having
the proper total resistance and wattage rating—set the adjustable
lugs (as many as needed) by means of the patented Percentage-
of-Resistance Scale—insert the mounting brackets and install the
unit in the set without any fuss or bother. You then have a
vitreous enameled resistor with complete protection against both
electrical and mechanical injury.

See OHMITE Catalog Number 9 for list of over 100 different
DIVIDOHMS; also many other resistors and rheostats. Use the
coupon!

O HMITE-

MANUFACTURING COMPANY
637 N. Albany Avenue Chicago, IIl.

Please send me a copy of your eight-page Resistor and
Rheostat Catalog No. 9,

NAME ... . ciiiieimesonsiioreetocacsercensooncsoarss B
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NEW LIST PRICE

GENERAL PARTS CATALOG

Profit is what you are in business for . . . and
profit is what you get when dealing with Whole-
sale Radio Service Company.

We have always extended lowest wholesale
prices to Servicemen and Dealers because we
have realized that they must make a profit to
remain in business. Now, in addition to the
many special services extended to our cus-
tomers, we are bringing out a LIST PRICE
GENERAL PARTS CATALOG!

In this Special Consumer Cata-
log are listed the retail prices on
thousands of replacement parts.
Now you can protect the profit
to which you are entitled on all
replacement parts when esti-
mating a job. The prices listed
are the prices your custoiner %ag

BUY WHERE YOU ARE INSURED A PROFIT'
HERE ARE 4 BIG BARGAINS

POWER TRANSFORMER

Finest quality. Flush mounting type.
For 5-6 Tube Sets. Three or four 25 V.
Heater tubes, one 214 V. Power Tube and

one 280 or 282 Rectiﬁer,
No cia0z . 00 T $1.55
For 7-8 Tube Sets Fout or Five 214 V.

Heater Tubes, Two 2} V. Power Tubes
and one 280 or 282 Rectiﬁer. 1 5
No.C1507........c00vvunns

Dry Electrolytic Condensers
INVERTED CAN

No
D27l4—Capacity 4 44c
D2715—Capacity 8 49¢
D2716—Capacity 4-8 95¢
D2717—Capacity 10 75¢
CARDBOARD
D2718—Capacity 2 23
D2719—Capaclty4 32¢
D272u—Capacity 6  42¢
D2721—Capacity 8 43¢

JEFFERSON MICRCPHONE
2-Button Transformer -
For double button micro-
phone. A turn ratio of 1
to 45. Impedance
ratio, 1 to 2000, fe=se=

No. C1929 :
SPECIAL $].45 5
Audio and Push-pull Input Transformer

An especially well made, fully shielded
transformer with an excellent frequency
response. Two types—straight audio and

push-pull input
Cl912—Push-pull In-
J put. YOUR COST..... 69c

C1914—St; ht Aud
Con soaunchudol 3O

[]
WHOLESALE RADIO SERVICE CO., !
109 Sixth Avenue, Dept. S-123, -
New York, N. Y. 1
Please send me your new list price catalog. '

WHOLESALE RADIO SERVICE (0

100 Sixth Avenue, New York,N Y

New Branc
219 Central Avenue, Newark N.J. -
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ASSOCIATION NEWS . ..

A.RS.M.A. Meetings

The Akron Radio Service Men’s Associa-
tion plans to have some leading technical
speakers on some of their future programs.
Tentative arrangements have been made to
extend invitations to the Cleveland section of
the IR.S.M., the Akron chapter of the
ALEE., the radio and electrical enginerring
students of Akron University, Case School
of Applied Science (Cleveland), and others
interested in demonstrations and speeches
on radio and electrical subjects.

This association has enjoyed a steady
growth and now has 35 members, represent-
ing probably 35 percent of the radio estab-
lishments in that vicinity. Meetings are
held every Monday night.

The AR.S.M.A. has also started a library
of the service manuals of each and every
manufacturer of radio equipment, and is
enjoying some real co-operation in this re-
spect. Manufacturers who desire to have
their service manuals in the library should
address the Librarian, Mr. H. Hauenstein,
1021 North Main Street, Akron, Ohio.
Manufacturers who have representatives in
the Ohio territory who might wish to speak
before the association group should com-
municate with the Secretary, Mr. Gahagan,
same address as above.

This association is also purchasing collec-
tively such equipment for the use of its
members which would ordinarily not be
within their reach.

New York LR.S.M. Meeting

The New York Section of the Institute
of Radio Service Men report that meetings
will be held as usual Monday evening of
January 8th and 22nd, at 8:00 P.M. Both
meetings will be held in the Pennsylvania
Hotel.

BROOKLYN DivisioNn

The Brooklyn Division of the New York
Section is at present negotiating for a meet-
ing place in downtown Brooklyn where meet-
ings, to be announced later, will be held
during January.

All of these meetings will be preceded by
a Service Forum where your particularly
tough service problems can be ironed out.

Write to the Secretary of the New York
Section, Mr. Forrest B. Arnold, 303 Vander-
bilt Ave., Brooklyn, N. Y., for further
details.

.R.S.M. Chicago Lecture

Mr. Cole of the General Transformer
Corporation, gave a talk at the meeting held
by the LR.SM. in Chicago on December
18th. The subject of the talk centered upon
a new type of multi-tap universal power
transformer designed principally for replace-
‘ment in early models of receivers.
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ATTENTION—SECRETARIES

HE success of the “Association News”

department, and the possibility of it
assisting and publicising your association, is
entirely dependent on the willingness of each
service association to cooperate  with us.
This department was created for the purpose
of informing all Service Men of the forma-
tion of mew associations, dates of meetings,
what each group is doing to better condi-
tions, notifications of special lectures, etc.
This is just the sort of information we want
from you, each month if possible.

Take the matter up at your next meeting,
and arrange to send us material regularly. It
should reach us by the fifth of the month to
make the issue—THE EDITORS.

N.A.R.T. (Oregon)

The Northwest Association of Radio
Technicians is a local organization embracing
Portland, Oregon; Vancouver, Washington,
and the suburbs of these cities.

The object of the association (quoting
from the constitution) is to advance the radio
service profession, to uphold its dignity, to
exalt its standards, to extend its sphere of
usefulness, and to promote public confidence
in the radio technician. The organization
endeavors to promote cooperation and good
fellowship among its members, and technical
papers or technical motion pictures are pre-
sented at each meeting.

The association was formed May 12th,
1933, and at present has a membership of 66
radio technicians.

At the last two meetings oscillograph tone
tests were run on the different methods of
audio amplification. In future meetings the
actions of various detectors used in present-
day radios will be illustrated by means of
the oscillograph.

Any radio Service Man is welcome at the
meetings, held every two weeks. Detailed
information may be obtained from the Secre-
tary, Mr. Earl Grulke, 232 N. Monroe St.,
Portland, Oregon.

Lippman Co. Conducts Service School

Aaron Lippman Company of Newark,
N. ], has cooperated with the National
Union Radio Corporation and the Newark
Section of the Institute of Radio Service Men
in organizing an advanced study course for
professional radio Service Men.

A series of thirteen meetings will be held
at the Robert Treat Hotel every Tuesday
evening from 8:00 to 9:00 P.M. The course
involves a study of the theory behind each
part of a radio receiver with illustrations of
practical application of the theory.

Fifty-one Service Men gathered at the first
meeting to hear instructor Walter A. Cobb
discuss the theory and application of resist-
ances. Mr. Cobb is also an instructor at the
Bloomfield Vocational School.

350 Attend Altoona Meeting

Hollenback Radio Service of Altoona, Pa.,
with the assistance of representatives from
Ohio Carbon Co., National Union Radio
Corp., and Burgess Battery Co., staged a
demonstration and entertainment on Novem-
ber 13th which drew attendance from a
radius of eighty miles around the city of
Altoona.

The meeting which opened with manufac-
turers’ demonstrations in the afternoon was
terminated by a dinner, entertainment and
dancing in the evening.

The party was unique in that dry sales-
talks were eliminated. It was basically a
“Thank You Party” for business done in the
past year and was made brilliant by the
sparkling entertainment provided by singers,
dancers, and a number of radio artists from
Station WFBG.

Walter Hollenback, of Hollenback Radio
Service, acted as Toastmaster, Hi Cohn of
Ohio Carbon was master of Ceremonies,
while John Olson of Burgess Battery Co.
and M. F. Taylor, National Union Radio
Corporation District Manager, acted as
Assistant Hosts.

R.S.M.A. (Ind.)

The Radio Service Men’s Association of
Fort Wayne, Indiana, was formed October 4,
1933. They have already held four meetings
(every other Wednesday night) and boast a
membership of twenty-five Service Men.

This association is doing quite a bit of
newspaper advertising and have great plans
for the future. They agree with Mr. Whit-
ner of the R.S.M.A. of Evansville, Indiana
(See October SERVICE), that associations
should be kept above the level of a labor
union in the interest of the profession.

Address all communications to the Secre-
tary, Mr. Herbert G. Tipton, 1305 Home
Ave., Fort Wayne, Ind.

L.R.S.M. Washington Representative

The Institute of Radio Service Men has
retained Allen Bennett Forsberg, formerly
connectéed with the office of the National
Recovery Administration in an executive and
advisory capacity, as its Washington repre-
sentative before the Administrator in matters
relative to the code of fair competition for
the radio service industry. Mr. Forsberg is
an economist of high standing, and has
served on the faculty of midwestern uni-
versities. 'He is thoroughly familiar with the
details involved in the presentation and ad-
vancement of codes of fair competition as
well as the requirements of the Administra-
tor. His valued assistance will, no doubt,
expedite the final approval of a code to
govern the activities of the service branch of
the radio industry.

® SERVICE FOR
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Free Descriptive Folder Upon Request

LYNCH MANUFACTURING CO., Inc.
51 Vesey Street Ngw York, N. Y.
Makers of Famous Lynch Resistors

"MULTI-TAP”

UNIVERSAL POWER
TRANSFORMER
{(Potent Applied For)

FIFTH UNIT

Renews original performance in
case of transformer trouble in 149
models, makes of high powered
radios, other than the 1,377 models
which can be handled by the 4
MULTI-TAP power units in the
Service Engineers Emergency Stock,
With these 5 units you can give
IMMEDIATE service on over 95%
of radio power unit troubles.

ELECTRICAL CHARACTERISTICS OF FIFTH UNIT
7-26 V— 7.35 Amp.

._.)
No. 1881

or 7-24, 27, 35, 55, 56, 57, 58, 2A6, 2A7, 90, . V—I11.5 Amp.
or 9-C484, C485 .......... e o ) N 3.0 V—11.7 Amp.
2-45, 46, 47, 59, 2A8, 2A5................ 2.5 V— 3.0 Amp.
or 2-C484, C485 .. ...cvvvvnrnnnnnnnnnunnnn 3.0 V— 2.6 Amp.
2-210, 250, C585, C586................... 7.5 V— 2.5 Amp.
2-281, C281 in parallel.................. 7.5 V— 2.5 Amp.
or 2-281, C281 in series.............0.0vvurs 15.0 V— 1.25 Amp.

High Veltage..............cc.coueu.... 1400 v. c.t. at 150 M. A.

FREE FOR THE ASKING!J

General Bulletin No. 3, listing 1,526 models of radios
in which one of the 5 Multi-tap universals can be used .B.
us

for replacing power transformer in trouble to restore
original performance. Bulletin shows electrical char-
acteristics, mounting dimensions, price, etc., of each
unit, for 110 V., 60 cy., 220 V., 60 cy., and 110 V.,

25-40 cy.
\ MAIL THIS COUPON TODAY
I e e e e e e ———— e e e
GENERAL TRANSFORMER CORP.,,
l 502 S. Throop St., Chicage.
| Send me without charge General Bulletin No. 3 and address of I
{ nearest distributor where I can get Multi-tap Universal power units.
|
|
I
I

WE DO CUR PART

)

Name ........... .. ....ccooiiiiiiiniinin.
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SaYy You Saw IT IN SERVICE

| NEW

D EVELOPED by some of the industry’s outstanding en-
gineers, the new Triplett No. 1167 instrument is arousing
widespread interest. While simply designed and easily oper-
ated, its extreme accuracy and completeness satisfy the most
exacting requirements of the professional service man.,

With this new instrument, you can quickly and accurately
measure voltages, currents, resistances and continuities with-
out removing the chassis from the cabinet . . . using thé cable
and plug to make the connections between the set socket and
the tester.

The 1167 unit incorporates a direct-reading Ohmmeter, Qut-
put Meter, A.C.-D.C. Voltmeter and Milliammeter. All readings
are controlled by a selector switch. The single meter has 1,000
ohms per volt resistance. Voltage readings range from 0 to
750—Milliampere readings from 0 to 150—Ohmmeter read-
ings from 0 to 3,000,000.

Four sockets take care of all tubes now in use. These sockets
can be easily and economically replaced whenever other
sockets with added connections are required. It is no longer
necessary to carry additional cables, plugs, etc.

YOUR JOBBER CAN SUPPLY YOU

.« . at the dealer’s net price of $25.00

THE TRIPLETT ELECTRICAL INSTRUMENT CO,
36 Main Street BLUFFTON, OHIO

MAIL TODAY FOR DETAILS

r—_——————————————'—

TRIPLETT ELECTRICAL INSTRUMENT CO.
36 Main St., Bluffton, Ohio ﬂ

Gentlemen:

Send me catalog on Triplett Instrument No. 1167, and your complete
line of radio servicing instruments,

l City..... wrs cefePkoxopn Fowsgcsor sy T

I Street Address
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AANUFACTURERS . . .

New "General" Multi-Tap Transformer

In order to meet the requirements of all
radio receivers, the General Transformer
Corp., 502 Throop St., Chicago, Ill., have
made an addition to their family of trans-
formers, in the form of a Mult-Tap job for

HIGH VOLTAGE
SECONDARY

24,27,36

26's
i 55,56,etc.

24,27,35
55,56,08tcs

! 210,250
‘ In €-210,C-586
é GuT. 281,G-261 l
PARALLEL
281

%

replacement in receivers using such tubes as
the "81 half-wavé rectifier and 210 amplifier
tubes. This transformer also will supply
such tubes as the C-484 and C-586 which
have 3-volt filaments, as well as the C-210
and one or mote ’81’s in either series or
parallel.
°

Brand Spaghetti

William Brand & Co., 268 Fourth Ave.,
New York, N. Y., have a spaghetti known
as Tutbo Oil Tubing which is impregnated
inside and outside. This is a high grade
tubing and is particularly applicable to high-
voltage wiring in receivers, and for use in
special test equipment such as set testers and
ohmmeters.

Another type—Turbo Saturated Sleeving—
has an extremely high voltage breakdown
resistance. Sold in rolls of 300 feet.

Birnbach Standoff Insulators

Birnbach Radio Co., Inc., 145 Hudson
St.. New York, N. Y., has brought out a
new type standoff insulator of unique design

for construction of receiving, transmitting,
and test apparatus where a maximum rugged-
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ness and insulation must be had—such as
short-wave equipment.

These standoffs may be mounted on metal
panels as they require only one hole for
mounting to make possible connections on
the bottom of the subpanel, thereby eliminat-
ing unsecured wiring.

The body is made from a good grade of
porcelain and is thoroughly glazed with the
smooth finish necessary for high-frequency
work.

They are supplied in several sizes ranging
from 34” to 114" high, and complete with
nickle plated brass hardware. The 74" and
14" sizes are supplied with jacks, making
these insulators desirable for plug-in coils,
chokes, and all types of high-voltage ap-

paratus.
]

Shallcross No. 611 Analyzer
Shallcross Manufacturing Co., 700 Mac-
dade Boulevard, Collingdale, Pa., has intro-

duced their new No. 611 Universal Tester
and Radio Set Analyzer.

4

The ranges of this instrument are as fol-
lows: D-C Voltage Range (1,000 ohms per
volt) :—5-25-100-250-1,000 volts. D-C Cur-
rent Range:—1-10-100-1,000 -milliamperes.
A-C Voltage Range (1,000 ohms per volt):
—5-25-100-250-1,000 volts. Resistance (D-
C):—0.5-5,000,000 ohms. Resistance (A.C):
—25-3,000,000 ohms. Capacity:—.001-10
mfd. Inductance:—100-10,000 henrys.

The No. 611 Universal Tester can be used
for regular point-to-point testing, but  for

those who prefer the type of analyzer em-
ploying adapters, a special unit may be added
for this purpose.

The No. 611 Tester is sold complete, or
in kit form for those who wish to build their

own.
[ ]

Ohmite Center-Tapped Resistors

Ohmite Manufacturing Company, 636 N.
Albany Ave. Chicago, has just placed on
the market a line of center-tapped, low-
wattage radio resistors.

These units are of the same construction
as the Wirewatt resistors with the exception
of the center terminal lug. In the construc-

tion of these units the resistance wire is
wound over a porcelain core and covered
with a special insulating material, Tinned
lugs and tinned wire leads on the - end
terminals are used for connecting the units.
Resistors are color-coded and are also marked
in numerals.

The center-tapped Wirewatts are made
in the following resistance values: 10, 20,
25, 50, 75, 100 and 200 ohms. They are
rated at one watt for the entire unit, or
one-half watt for each section.

Pioneer 32-Volt Genemotors

The Pioneer Gen-E-Motor Corp., 1160
Chatham Court, Chicago, Ill., has just an-
nounced a new Genemotor which provides
180 volts d-c from a 32-volt input.

Two models are available, One is com-
plete with filter and intermediate voltage
taps, which may be connected to any battery-
operated receiver and thereby eliminate the
“B” batteries. The other model is supplied
stripped of filter and intermediate voltage
taps to meet the needs of set manufacturers.

Eastern Coil Mike Stands

The Eastern Coil Company, manufacturers
of quartz crystal holders for the past three
years, has expanded its line and is now
manufacturing in addition to the above a line
of microphone stands.

Instead of concentrating on a single type
of floor stand, three floor types have been
developed to take care of price requirements.

An innovation is a cable clamp which al-
lows external use of the mike wire, holds it
neatly to the side of the stand, prevents in-
jury to the wire and allows instant adjust-
ment. Two of these clamps are meant to be
used with each stand.

Catalogue sheet describing the complete
line may be had by writing to Eastern Coil
Company, 56 Christopher Ave., Brooklyn,
N. Y.

® SERVICE FOR



MANUFACTURERS—continued

King Solderers

King Solderers, manufactured by the Elec-
tric Heat Control Company, 9115 Inman
Ave., Cleveland, Ohio, are practical for gen-
eral use in radio and electrical work. They

]
mgxars ©
navig o
3
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use a step-down transformer and there is no
waiting to heat, or waste of current when
not in use and no copper tip to tin or
corrode. Heat applied directly at the joint
assures a positive contact at all times.

New Supreme Diagnometer

Supreme has announced a new Diagno-
meter, known as the Master Series. This in-
strument is capable of testing all tubes, in-
cluding the newest types, without adapters—
on a meter dial which is colored for ac-
curate “Bad,” “Doubtful” and "“Good”
transconductance classifications, and is ad-
justable to varying power supply potentials.
Tubes can also be tested from the sockets of
operative radios.

All necessary readings are made on the
meter dials, without the need of charts. The
meters provide all the usual a-c. and d-c.
current and voltage readings, as well as
resistance and capacity readings.

The Master Series Diagnometer includes
an a-c., d-c. stabilized and completely shielded
100 per cent modulated oscillator with vari-
able attenuator. Maximum tuning accuracy
is assured at eleven fundamental frequency
settings ranging from 130 to 1875 kc., and
covering the 20, 40 and 80 meter short-
wave bands.

°

"Bivocal" Mike

The Ilapel microphone, boon of portable
and special-events broadcasts, has found an-
other improvement. Whenever a speaker
turned his head, even if ever so slightly,
some of his words were lost.

Now along comes Universal Microphone
Company with fwo lapel mikes corded to-
gether with a special line. One of the mikes
goes on each lapel.

No matter how the speaker or announcer
turns or twists his head, the microphone
arrangement maintains a constant volume.

DECEMBER, 1933 o

Shure Condenser Microphone

Shure Brothers Co., 215 West Huron St.,
Chicago, announce a new condenser micro-
phone designated as Model 40A. The re-
sponse is said to be from 40 to 10,000 cycles.

The head amplifier uses two special dome-
top, -non-microphonic type 30 tubes. A
special output transformer, with terminals
appearing in the tube chamber, makes it
possible to change the output impedance from
200 to 50 ohms according to circuit require-
ments. The output level is minus 30 db.

The tubes in the condenser microphone
may be supplied from batteries or from the
Shure Model 41A Power Supply for Con-
denser Microphones. This unit supplies a
rectified and filtered current for both filament
and plate needs.

Universal Three-Channel Mixer

The Universal Microphone Co., Inglewood,
Calif., have a new three-channel mixer for
three microphones, or two microphones and
a low-impedance pick-up.

The mixing is done with a constant-imped-
ance attenuating pad so that frequency re-
sponse is maintained uniform throughout the
scale.

This device, while normally supplied with
constant impedance attenuating pad, can also
be furnished equipped with the usual L:or
U pads at a lower cost.

The unit comes in a black metal case with
carrying handle and weighs about 10 pounds.

e

Na-Ald "Make-Your-Own" Adapters

With so many new tubes and circuits it is
necessary to have many adapters for analyz-
ing, tube checking, testing ‘and experimental
purposes, especially for use with out-of-date
equipment. Since there are five different
prong arrangements on the modern tubes, the
number of adapter circuit arrangements be-
comes very great. To simplify the situation,

the Alden Products Company, 715 Center
Street, Brockton, Mass., has introduced their
new “Make-Your-Own” adapter parts.

In assembling the adapter, the required
circuits are soldered to the convenient solder
terminals of the socket section and brought

down through the hollow prongs of the plug
section soldering the wires to the ends of the
prongs in the usual manner. A 6-32 screw
and nut supplied with the adapter holds the

socket and plug sections securely together.
The nut fits into a recess in the base of the
plug section so that a neat flush bottom re-
sults. A very important feature is the very
small size, making it possible for the use of
these adapters in the closely shielded sockets.
Twin adapters, or adapters -with leads
brought out are conveniently made by secur-
ing the leads between the top and bottom
parts by means of the center screw. These
leads are properly located to clear the closely
shielded sockets used on.the new sets.

These adapters are available singly or in
kits of five top and five bottom sections,
making any combination possible. The num-
bers of the 4, 5, 6, medium 7 and small 7
socket top sections are 422, 423, 426, 427 and
427A respectively, and the numbers of the
bases with the corresponding 4, 5, 6, medium
7 and small 7 prongs are 934B, 935B, 936B,
937B and 937AB.

CURE FOR MOTORBOATING
(Continued from page 444)

R, inserted in the common grid lead. Re-
sistance or very high capacity (i.e., 8 to 20
mfd.) is about the only thing that is really
effective at the very low frequencies at which
motorboating occurs.

This method is not a cure-all since it occa-
sionally happens that motorboating is due to
other causes, even being due in. some cases
to the action of the detector or AVC tube or
both, when the amplifier is a part of a re-
ceiver, and in some cases to the regulation of
the power supply unit as well. However, the
method outlined will be found effective in
a large number of cases in which motorboat-
ing is confined to the push-pull amplifier.

The reason motorboating .is confined to one
side ‘of the push-pull amplifier is generally
due to the fact that this side has higher
gain than the other. This may be due to the
use of a tapped transformer in which one
side of the secondary is wound directly over
the other. In such cases the inner winding
will have more inductance and less resistance
than the outer winding and as a result will

"be more efficient, and consequently more likely

to cause oscillation.

High resistance should not be inserted in-
the grid circuits of high power tubes, such
as the 50 type, since if the tube is subject to
grid emission and normally draws a small
grid current, a high resistance in the grid
circuit will effectively reduce the grid bias
and may in certain cases cause the tube to
overheat. It is a petfectly safe procedure,
however, with small power tubes since grid
emission is either non-existent or so small
as to be unimportant.
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NEVER OBSOLETE
New Shallcross Number 611 Universal Tester

will be as modern next year as it is today

TESTS RESISTORS
any radio receiver electrical fixed or variable
ircuit. :
CONDENSERS TRANSFORMERS
paper or -electrolytic. CHOKES

Send 3¢ in stamps for Bulletin No. 611 E describing this instrument.

SIHALLCROSS MFG. COMPANY
" Clectuical ing Instiumenti,

7OO MAC DADE BOULEVARD

COLLINGDALE, PA.
mmmAll-Purpose
MODULATED

"“I!l[”lll OSCILLATOR

Employs a frequency stabilized Hartley oscil-
lator circuit, rigidly constructed. Accuracy S
of calibration is guaranteed better than 2%. §
This rating 1s extremely conservative. T
The primary scale calibrated from 50 to 150
KC. The bars are 1 KC apart from 50 to
80 KC, and 2 KC apart from 80 to 150 KC.
On the upper or secondary scale the popular
intermediate frequencies are clearly marked:
175, 260, 400 and 450 KC with 177.5—175—
172.5 spotted. ¥requencies not marked can
be obtained by dividing the desired frequency
by small whole numbers to obtain the nearest scale ss 9
frequency. A.C. or Battery Models in Cabinets. .. i .T P
- ess Tube

Don’t Fail to Get a Copy of
this wonder MANUAL

Regular $1.00.
pages.

TRY-MO RADIO CO., INC.

85 Cortlandt Street, Dept. SV., New York City
Send for 1934 Catalog

STANDARD
SIGNAL
GENERATOR

e Never Before pas an
instrument such as this been
placed within the reach of i
the Service Organization or |4
the Service Man. i

Made with an extremely stable electron-coupled oscillator, the
Model No. 310 Signal Generator measures r.f. sensitivities down to
one microvolt. Has calibrated percentage modulations from 0 to
809% with no distortion. Is A.C. operated. Tests all intermediate
frequencies, checks selectivity, detector efficiency, audio amplifiers,
etc., ete.

An eight-page instruction booklet is supplied with each instru-
ment sold.

Write for free technical report on this instrument. Price, $95.00

WIRELESS EGERT ENGINEERING, INC.
179 Varick Street New York, N. Y.

How Do
You
Do It?

How do you solve the many servicing
problems with which you have to - con-
tend . .

L e e

receivers . . . have you developed short-
cut schemes for testing, or built test
devices that do the work better and
faster?

No matter what the scheme or the
device, there are many, many Service
Men who would like to know the how’s
and why’s—just as you would like to
know about the schemes and devices
employed by others.

SERVICE WANTS TO KNOW !

If you have clever ideas and clever de-
vices, we want to know about ’em as
much as do our readers. Regular space
rates are paid for all material accepted
for publication.

All you have to do is give us the out-
standing points, and a rough pencil
sketch of the device if it happens to be
such—and we will do the rest.

Come on, now, and kick in. Write up
t}h;ose ideas now and send them in to
the . ..

ON THE JOB DEPARTMENT

. what special kinks have you j
worked out which help you in servicing

WANTED -

Jobbers—Mail Order Houses and

Representatives in all Territories

TWO FAST MOVERS

Free Edge Cone and o)
Voice Cofl Assemblies. And—Fleld Coils for

. all Dynamic Speakers.

We also Manufacture Various Types of Magnetic Speakers
We can Supply and Remedy Your Speaker Needs
SPEAKER MANUFACTURERS SINCE 1921

LEOTONE RADIO CO., 63 Dey Street, New York City |

i —

|
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RIDER NOW OFFERS
a "3-in-1" MANUAL!

(CONTAINING VOLUMES |, Il and 1Il)

and other Manuals and Manual Equipment.

In keeping with the trend and with the desire to fulfill the insistent demands of the radio service in-
dustry, we have expanded our line of Manuals and Manual equipment so that you can suit your individual
requirements.

Rider’s Manuals—individual or combination—represent the highest order of accuracy, completeness and
up-to-the-minute detail in radio-service information covering American commercial receivers. These are the
Manuals which have been used, sold, and endorsed by the leading tube manufacturers, instrument manufac-
turers and set manufacturers. These manufacturers with extensive engineering organizations have critically
examined Rider’s Manuals and their choice of these Manuals is absolute evidence of superiority.

Companies like E. T. Cunningham, Inc., National Union Radio Corp., RCA Radiotron Co., Raytheon
Products Corp., Weston Electrical Instrument Co., Hickok, Supreme, Readrite, Fada, Wurlitzer, Stromberg-
Carlson, etc., have used, sold, and endorsed Rider’s Manuals exclusively. . . . You can do no better than to
follow their example and recommendations.

You now can secure Rider’s “Perpetual Trouble Shooter’s Manual,” Volumes I, Il and III under
one cover—and if you so desire, also Rider’s “Specialized Auto Radio Manual” under the same cover. This
compilation of service data is the greatest in the world, totaling more than 3,300 pages; each page 8% x 11
inches and printed letter press from engravings.

Realizing that Rider’s Manuals are constantly used and oftentimes taken right to the job, we now offer
binders with or without carrying handles, thus providing for portable use.

INDIVIDUAL MANUALS

VYolume |l Yolume I
Volume | {Individual) (Individual)
o |
(Indlwdud) 800 pages. Covers 1185 pages. Covers

f. RIDER
ot et

1660 pages. Covers
the period between
1919  and 1931.
Price $7.50.

the period between
1931 and 1932 with
some earlier data.

Price $6.50.

the period between
1932 and 1933 with
additional  earlier

data. Price $7.50.

COMBINATION MANUALS

Volume I, IT and II1 Combination in onie binder. About 3000 Volume I, II and III and Specialized Auto Radio combination
pages. Binder equipped with Hereulox and aligner bar in one binder. More than 3300 pages. Binder equipped with
Herculox and aligner bar mechanism. All pages properly in-
) ’ : . ) dexed. Separate index for auto radio section and single index
Price $21.50 complete. Binder equipped with leather carrying for balance of Manual. Price $25.00 complete. Binder equipped
handles, $3.50 extra. with leather carrying handles, $3.50 extra.

mechanism. All pages properly indexed. Only one index used.

All of these binders employ Genuine DuPont Fabricoid imitation leather covering material. The Hercu-
lox mechanism is the finest available and is exclusive in the service field to Rider’s Manuals.

SEE THESE “3-IN-17 AND “4-IN-1” MANUALS AT YOUR DEALERS.

Write to us if you desire special information and for literature and also about special binders you may require for the manuals
which you now have. We have a part-payment plaa on Combination Manuals. Write if interested.

Make certain to read our other advertisement elsewhere in this issue.

JOHN F. RIDER

1440 BROADWAY NEW YORK CITY

Say You Saw It IN SERVICE
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EFORE you buy any radio, “write for
thisbig new FREE Midwest catalog.. .
printed in four colors. It has helped

thousands of satisfied customers save from

14 to 14 on their radios. . . by buying direct

from the Midwest Laboratories. You, too,

can make a positive saving of 30% to 50%

by buying a Midwest 16-tube de luxe ALL-

WAVE radio at sensationally low direct-

from-laboratory prices. Youll be amazed

and delighted” with its super perform-

ance! Broadcasts from stations 10,000

miles and more away are broughtin...

“clear as locals’”. You get complete wave

length coverage of 9 to 2,000 meters (33

megocycles to 1506 KC). Now, you can enjoy

the new DX-ing hobby. . .and secure veri~
fications from world’s most distant stations.

e« s 40 NEW 1934 FEATURES = -

Try this Midwest radio. . .in your own home. . .for thirty days before you decide. See for

These bigger, better, more -
powerful, clearer-toned, super-
selective radioshave FIVE distinct

wave bands: ultra-short, short, medium,
broadcast and long . . . putting the whole
world of radio at your finger tips. Now
listen in on all U. 8. programs . . . Cana-
dian, police, amateur, commercial, airplane
and ship broadcasts . . . and programs from
the four corners of the earth. Thrill to
the chimes of Big Ben from GSB, at
Daventry, England—tune in_on the
“Marseillaise” from FYA, Pointoise,
France—hear sparkling music from EAQ,
Madrid, Spain—Ilisten to the call of the Koo-
kaburra bird from VK2ME, Syduey, Austra-
lia—etc. Never before so much radio for so
little money! Write for FREE catalog.

SUPER Deluve

)

—w Aaun-wAve Radio
O 70 2000 METERS

Deluxe Auditforium Type

WORLD'S GREATEST
RADIO VALUE '

with
New

SPEAXKER |

yourself the 40 new 1934 features that insure amazing performance. Other features in-
+ clude: Automatic Select-O-Band, Amplified Automatic Volume Control, 16 New Type

'.I‘ubes,
|

AMAZING |
FOREIGN RECEPTION
AxrON, OHIO-
My DMidwest~
16 is a realgo~
getter for dis-
¥ tance. Received

j 205stations on
regular wave
band...includ-
ing U. 8., Can-
= adian, Mexzican,

= Cuban and Ia-
waiian stations. Also many po-
lice,airport and ‘ham''stations
fromalloverthecountry. Have
logzed England, France, Ger-
many, Madrid, Rome, on15-30
meter band. South Amecrican
stations include Venezuela,

Colombia, Brazil, Yucatan.—
LL.H,MOELLERJ% N.SouthSt.

Balanced Unit Superheterodyne Circuit, Velvety Action Tuning, Super-Power
{ Class “A” Amplifier, 29 Tuned Circuits, New Duplex-Diode-
High Mu Pentode Tubes, No-Image Heterodynes, Full Rubber
Floated Chassis, Variable Tone Blender, Centralized Tuning, 7
KC Selectivity, New Thermionic Rectifier, Automatic Tone
Compensation, Auditorium Type Speaker, etc.
tures are usually found only in sets selling from $100 to $150.

DEAL DIRECT WITH LIABORATORIES

Increasing costs are sure to resultin higher radio
pricessoon. Buy before thebigadvance...NOW,
while you can take advantage of Midwest’s
amazingly low prices. No middlemen’s profits
topay! You save from 30% to 509, when you
buy direct from Midwest Laboratories. .. you
get 30 days FREE trial—aslittle as $5.00 down
puts a Midwest radio in your home.Satisfaction
guaranteed or your money back! FREE catalog
showssensational radio values. Write TODAY!

These fea-

SAVE
50

MIDWEST RADIO CORP.

- +-DEPT. FERA = CINCINNATI, OHIO, U.S. A..

Established: 1920

Cable Address biracd ABC 5th Edition

MAIL COUPON TODAY/STT%

TERMS| NEW STYLE CONSOLES
5 Write quickly for your FRER copy of the
AT YOWAS| new Midwest catalog. 1t picturesa com-
plete line of beautiful, artistic de luxe con-
# w soles and chassis . . . in four colors! Sen-
gationallow pricessave you 30 % to 50%.
Alsoshows performunce curves that prove
Midwest radios out-perform most of the

$150 sets. You can order your Midwest radio (g

from this catalog with as much certainty of sutis- Nz
faction as if you were to select it personally at &
our great radio laboratories. Write TODAY! Lz

AMAZING 30-DAY FREE TRIAL
OFFER AND NEW 1924 CATALOG

MIDWESY RADIO CORP., AGENTS! =
Dept. 437 Make Easy 2
Cincinnatl, Ohio. Extra Money =
Without obligation on my part send me | Check Here
your new FREE 1934 catalog, and cori- | for

plete details of your liberal 30-day | Details

FREE trial offer. ThisisNOT an order.

Name.

Addr

City __.State




