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MMURDO~SILVER

THE MA‘STERPIECE DOES MORE
THAN MERELY

TUNE 'ROUND THE WORLD

= COURSE The Master-

piece tunes ‘round the

world. But there are really profound reasons for the emphatic preference
true DXers have accorded this ingenious product of forward thought. First,
is the interesting FACT that The Masterpiece is actually laboratory-built
. .. actually a precision instrument . . . actually all that is claimed for it

Then, there are its several sensational new features. For instance, a ratio

McMURDO SILYER INC.
1132 W. Austin Ave., Chicago.

Six cents in stamps enclosed. Send me your book giving full technical details
and performance facts on The Masterpiece.

Name
Street
State

| .. d

Town,

14-INCH
42-POUND
SPEAKER

of signal to noise so high that thoroughly enjoyable foreign reception is
obtained . .. even at ten watts undistorted output! And a direct-reading
dial so accurately calibrated from 13 to 570 meters that any short wave or
broadcast station is easily and instantly found! Also, a new method of wave
band change that positively will not become noisy or inefficient through use.
In addition . .

control . .. meter tuning ...

. automatic volume control . .. automatic and manual tone

silent tuning between stations . . . built-in audio
beat oscillator . . . a 42-pound, |4-inch speaker delivering four times the
output of any other .. . and. each receiver individually logged on three for-
eign stations and curve-plotted by McMurde Silver, personally. Six cents ia
stamps and the coupon from this announcement will bring full technical
detasils of The Masterpiece . . . the only radio offered with a guarantee cf
ten days' free trial in your home and your money promptly refunded if it

isn't absolutely satisfactory to you in every way.

MCMURDO SILVER INC.

1132 WEST AUSTIN AVENUE CHICAGO

wWww.americanradiohistorv.com


www.americanradiohistory.com

N

LEARN RADIO IN 10 WEEKS!

PAYrokvoumAmmo o ok
AFTERYOU GRADUATE SRR

I am making an offer that no other school has dared to do.
I’ll take you here in my shops and give you this training
anua you pay your tuition after you have graduated.
Two months after you complete my course you make your
first payment, and then you have ten months to complete
Your payments. There are no strings to this offer. I know
a lot of honest fellows haven’t got a lot of money these
days, but still want to prepare themselves for a real job so
they won’t have to worry about hard times or lay offs.

I've got enough confidence in these fellows and in my
training to give them the training they need and pay me
back after they have their training.

If you who read this advertisement are really interested
in your future here is the chance of a life time. Mail the
coupon today and I'll give you all the facts.

4 scene in the big, busy Radio Shops at Coyne, Here you see

fellows working on real Radios—not reading about them from

books or lessons. This is THE way o prepare for the big-
money ficld of Radio!

TELEVISION ard TALKING PICTURES

Television is already here! Soon there’ll be a demand for THHOUSANDS of TELEVISION
EXPERTS! The man who learus Television now can have a great future in this great new
field. Get in on the ground-floor of this amazing new Radio development! Come to COYNE
and learn Television on the very latest, newest Television equipment. Talking Picture and
Public Address Systems offer opportunities to the Trained Radio Man. Here is a great new
Radio field just beginning to grow! Prepare NOW for these wonderful opportunities! Learn
Radio Sound Work at Coyne on actual Talking Picture and Sound Reproduction equipment.

machines and Sound equipment. You learn Wireless Operating on

PREPARE NOW and be
ready for Radio’s many
opportunities

Forget pay-euts—lay-offs—unemployment! Don't be tied down to
an untrained man’s future. You NEED TRAINING IN A FAST-
GROWING MONEY-MAKING TRADE. Here's your chance of a
lifetime to get it! Hundreds of opportunities now open in Radio.
My semsational offer, explained below, makes it possible for you
to START AT ONCE!

The right way to learn Radio is the Coyne way—not by books,
but by actual, practical work on actual Radio, Television and
Sound equipment. Here at Coyne you’ll serviee and operate scores
of modern Radio receivers, huge Broadeasting equipment, late type
Television apparatus, Talking Picture machines, Code transmitters
and receivers, etc. In 10 weeks you can step into a REAL JOB,
leading to a salary of $50 a week and UP!

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. You build radio sets,
install and service them. You actually operate great Broadeast-
ing equipment. You construet Television Receiving Sets and ac-
tually transmit your ewn Television programs ever our mod-
ern Television equipment. You work on real Talking Picture

RADIO-CRAFT for APRIL, 1933

actual Code Practice apparatus. We don’t waste time on useless
theory, We give you the practical training you’ll need—in 10
short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don't let lack
of money stop you. Many of our students make all or & good part
of their living expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Trainingistested—proven beyond all doubt. You ¢an find out every-
thing absolutely free. Just mail coupon for my big free book!

H. C. LEWIS, Pres. RADIO DIVISION Founded 1899

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 43-8H, Chicago, II1.
Mail Coupon Today for All the Facts

H. C. LEWIS, President

Radio Division, Coyne Electrical School
500 S. Paunlina St., Dept. 43-8H, Chicago, IIL

Dear Mr. Lewis: Send me your big FREE Book; details of
your FREE Employment Service; and tell me all about your

special offer of allowing me to pay for training on easy monthly
terms after graduation.

B I/ {7 F XY ISR SR N P I—— S S
City. : : ... State

wwWw americanradiohistorv com
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SERVICE MaN . DEALER - RADIOTRICIAN

HUGO GERNSBACK, Editor-in-Chief

LOUIS MARTIN
Associate Editor

CONTENTS OF THE
APRIL, 1933, ISSUE

YOLUME (v NUMBER 10
EDITORIAL:
The Radio Beginner.. ... .| Huge Gernsback
NEW DEVELOPMENTS IN RADIO:
Here Are the New Tubes! ... Louis Martin

The Radiolight "Talking Beam™ Elman B. Myers

The Latest Radio Equipment

SERVICE MEN'S DEPARTMENT:

How To Make A Modern Bench-Type Test Panel
F. L. Sprayberry

Activities of the Official Radie Service Men's Association........
H. &. Cisin

Milton Reiner

New Analyzers For Old
Constructing A Simple Modern Tube Tester

Making Money With Amplifiers
Hubert L. Shortt and Frank Lester

Operating Notes. A. R. Quackenbush

RADIO SERVICE DATA SHEETS:

No. 87 Crosley Roamio Automotive T.R.F. Receiver Models
90, 91 and 92

No. 88 Crosley Roamio Automotive Superheterodynes Models

95 and 96

TECHNICAL RADIO TOPICS:

How To Build the Postal "Universal” Kit Set N. M. Haynes

More Information on the Trautonium Fritr Noack

How To Build A 110-Yolt Transformerless Receiver .

Leon J. Littmann
Now! Build the Megadyne "N" Receiver Hugo Gernsback
Readers’ Department

Radio-Craft's Information Bureau

R. D. WASHBURNE
Technical Editor

IN OUR NEXT FEW ISSUES:

HOW TO MAKE A MIDGET ANALYZER, The trend toward smaller
and smaller devices, so evident in the design of late-model radio
sets, is reflected in the design of an exceptionally compact analyzer
which will be described in complete detail in a construction ar-
ticle. This test unit will satisfy 'most every Service Man, since the
instrument weighs but very little and takes up a minimum amount
of space in the old duffle-bag,

585

BROADCAST STATION CALLS., Many Service Men, and experi-
menters, too, rely upon the accuracy of broadcast station frequen-

cies and wavelengths to calibrate receivers and test equipment.

To the end that this material is particularly useful to the technician,

we will print a compendium of this data, and station call-letters,

=0 for every broadsast station now licensed by the Federal Radio

592 Commission.

594 A WUNDERLICH-TUBE SERVICE OSCILLATOR. Construction de-
tails of a service osciliator of modern design. Through the use of
the Wunderlich twin-grid tube, an efficient test unit is obtained.

T T ———— e —

5954 RADIO-CRAFT is published monthly, on the fifth of the month preceding
that of date: its subscription price is $2.50 per year. (In Canada and

601 foreign countries, $3.00 a year to cover additional postage.) Entered at
the post office at Mt. Morris, )ll.,, as second-class matter under the act of

602 March 3, 1B79. Trademark and copyright by permission of Gernsback
Publications, Inc., 98 Park Place, N. Y. C.

806 Text and illustrations of this maqazine are copyright and must not be
reproduced without permission of the copyright owners. We are also agents
for WONDER STORIES and WONDER STORIES QUARTERLY. Subscription
to these magazines may be taken in combination with RADIO-CRAFT at re-

608 duced Club rates. Write for information.

A Copyright 1933, GERNSBACK PUBLICATIONS, INC.

|
e e i ——— s e e G = s —
HUGO GERNSBACK, President J. M. HERZBERG, VYice-President
S. GERNSBACK, Treasurer 1. S. MANHEIMER, Secretary
Published by TECHNI-CRAFT PUBLISHING CORPORATION. Pub-

412 Jication office: 404 N. Wesley Ave., Mount Morris, Hlinois. Editorial
and Advertising Office: 96-98 Park Place, New York City. Chicago

613 Advertising Office: 737 North Michigan Avenve, Chicago, Il
Western Advertising Office: 220 No. Catalina St., Los Angeles,
Calif. L. F, McClure, Chicago Advertising Representative. Loyd
B. Chappell, Western Advertising Representative.

London Agent: Hachette & Cie., 3 La Belle Sauvage, Ludgate Hill, E.C. 4

589 Paris Agent: Hachette & Cie., Auvstralian Agent: McGill's Aqgency

111 Rue Reaumur 179 Elizabeth St., Melbourne

590
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Consistent~day v and day out-

WORLD-WIDE RECEPTION

e SCOTT “Delure RADIO

There are no “ifs” “buts” “under favorable conditions” or

other equivocations in the SCOTT guarantee. It says, simply
and clearly, t' at the set I build for you will receive foreign
broadcasts from stations as far as 10,000 miles away, with loud-
speaker volume, consistently, at all seasons of the year.

Winning Praise Galore

Here are just a few extracts from
hundreds of letters of praise on file
in my laboratories, which may be in-
spected by anyone. “Your claims of
10kilocycle selectivity 1009% cotrect,”
SGP, Ala. . . “Regarding tone, noth-
ing could be finer,” FW, Calif. . ..
“Stations all the way from Berlin to
Tokio and Australia,” JBT, Conn.
« . . "VK3ME, Melbourne, 10,500
miles from here, received each time
on the air,” CGB, Conn. . . . “Euro-
pean stations as much ‘at my finger
tips’ as ordinary locals,” TPB, D. C.
+ .. "Listen to Madrid every night
while eating dinner,” WHB, Ind. ..
“Seven year old son regularly receiv-

ing RW59 —VKZME —VK3ME—

In addition, every part of the set (except tubes) is guaranteed
against breakdown or service failure for a five-year period in-
stead of the ordinary 90-day term.

Beside bringing you dependable direct short wave reception of
advertising-free foreign programs, this remarkable radio will re-
ceive literally everything upon the North American continent
on the regular broadcast band. Its rich, natural tone is a revela-
tion—giving you reproduction of voice and music so exact that
variation from actuality can be measured only with super-delicate
instruments, being undetectable by the human ear.

Such performance comes only from exacting laboratory con-
struction, constantly checked and tested by extensive scientific
equipment. Backing it is the SCOTT experience of more than
eight years in building world’s-record-breaking radio reccivers.

oot

&F
Claims are easily made—a Guarantee is something different!

Which do you want—the hope that your receiver can de[iver/'

performance, or positive assurance that it will?

Then send at once for all particulars about the radio known
as “The World’s Finest Receiver.”

E.H.SCOTT RADIO LABORATORIES, Inc.
4450 Ravenswood Ave., Dept. C-43, Chicago, Il

Name
Address

Town

RADIO-CRAFT for APRIL, 1933

wwWWwW americanradiohistorv com

E. H. Scort Rabio Lasoratories, Inc.
4450 Ravenswood Ave.,

Send me complete details about the ScorT ALL-Wave
DeLuxe Rapio, explaining why ¢his set Guarantees the
performance that others enly claim.

L-—-—---—-—-—-—-—n—-—---—.

® Vindicating Al Claims
EAQ—DJA—2RO—G55SW—Pon-
toise and many more,” CK, Maine.
. .."Madrid on short waves (direct)
just as good as WAAB rebroadcasts
it,” JJO'C, Mass. . . “After so much
untruthful advettising it is very grat.
ifying to get a radio set that really
does what is claimed for it,” CEMcK,
Mo. . . “First station tuned in was
VK2ME Australia. Boy, what a set!”
LGD, N. J. . . “Triumphant vindi-
cation of all claims you make for it;
performance convinces me you have
been extremely conservative in out-
lining its potentialities,” RD, N. Y.
.. “Simply toowonderful for words,”
HCVS, So Africa. . . “Performance
really wonderful,”” MC, Paris, France.

These New Brochures Tell the
f "SCOTT SECRET”
_l:li‘ MAIL THIS COUPON NOW

Dept.C-43,Chicago, 1Il.

State

h--—-‘l-l

579
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BOOKLET
SERVICE

5. CrLarosTAT CoNTROL HANDBOOK. A large
32.page book containing detailed specifications
of volume controls, attenuators, constant-im-
pedanc2 controls, phonograph pickup faders, tone
controls, line ballasts, rheostats, polentiometers
and fixed resistors of various kinds, together
with valuable circuit-design data. Contains many
diagrams and charts, and a guide of replace-
ment volume and tone controls for many com-
mercial receivers. Clarostat Manufaeturing Com-
pany, Inc.

6. MEASURING RESISTANCE BY TuE DEFLECTION
MEeTnop. The conventional method for the meas-
urement of resistance involves the use of the
Wheatstone bridge, a costly piece of apparatus.
However, there are other methods which provide
a fair degree of accuracy, encugh for all prac-
tical purposes. The least expensive is the de-
flection method, which makes use of popularly
priced milliammeters and fixed resistors. This
bulletin describes the method completely, and
should be very useful to Service Men and ex-
perimenters with limited meter equipment.
Shalleross Manufacturing Company.

11. SupremE INSTRUMENTS. Contains lengthy
descriptions of the Supreme service instruments,
including the AAA1l Diagnometer, which is five
instruments in one, the model 90 analyzer, the
model 40 tube tester and the models 60 and 70
oscillators. Interesting to the Service Man be-
cause it tells how his work is facilitated by
ingeniously-designed test equipment that indi-
eates the condition of an entire set in a few
minutes. New test apparatus to take care of
the new tubes is also described. Supreme In-
strument Corporation.

19. A Bapmism ofF FIRe. Centralab fixed re-
sistors are made by forcing a carefully calibrated
resistnnce material through a plastic ceramic
material. and then baking both under terrific
heat. This booklet describes the manufacturing
process in detail. and lists the advantages
claimed for fixed resistors of this type. It is
interestingly written and illustrated, and makes
good reading, Central Radio Laboratories, Inc.

21. ReADRITE RapDlo INSTRUMENTS. This six-
teen-page pamphlet coftains some valuable hints
on the testing of electrolytic condensers, as well
as descriptions of the full line of popular-priced
Readrite instruments. Worth having. Readrite
Meter Workas.

22. How 10 TestT PENTODES. This is a reprint
of an article of the same name that appeared in
the September, 1931. number of RaDIO-CRAFT,
accompanied by descriptive matter on the
adapters specified for the purpose. If you missed
the original article study the reprint; it contains
much useful data for owners of testers or
analyzers not already equipped to test pentodes.
Alden Manufacturing Company.

28. HAMMARLUND PrecisioNn Propucts., Midget
variable condensers and their numerous applica-
tions in short-wave and broadcast receivers are
discussed in a foider accompanying the complete
eatalog of Hammarlund variable condensers and
coils. Some excellent circuit kinks are given.
The ecatalog contains dimensional drawings of
the popular Hammarlund midgets which may be
of assistance to constructors designing small re-

ceivers. Hammertund Manufacturing Company,
ine.
55. PHILCO PArTs CaTaLoc. This eatalog

will undoubtedly be of great help to all radio
Service Men becpuse it €ontains the only official,
complete list of the more common replacement
parts used in every Phileco receiver from the
very beginning of the company to the present
time. The manufacturers are anxious to co-
operate with Service Men and offer this catalog
to all who want it. Philco Radie & Television
Corp.

64. Svivania Rabio Tusges. So many new
tubes have appeared during the past several
months that tube charts printed as Tecently as
the Fall are incomplete and therefore of lttle
value for reference purposes. Readers desiring
new and complete charts for their shop wall
will find the new Sylvania chart very desirabic.
It measures 11 by 17 inches when unfolded and
shows bottom views of the tube bases in addi-
tion to full average characteristics of old tubes
dating back to the 199 and 200A and all the new
1ubes including the latest 6.3 and 2.5 volt types.
Special mention is made of the b56. 57, b8, 46

and 82 tubes: complete data are also given on
the 38, 41, 69, 42 and 44. Hugrade Sylvania
Corporation.

580

66. WILOLESALE RADIO SERVICE CATALOG. The
1933 Radio Catalog of the Wholesale Radio Serv-
ice Company is the kind of catalog the radio
Service Man and experimenter will carry around
with him all the time in his back pocket. Meas-
uring 7 by 10%4 inches and containing 144 pages,
it is one of the most complete catalogs we have
ever seen. It includes everything from soldering
lugs to all-wave combinations, and is of par-
ticular value to the Service Man because of its

ham!y lists of replacenment parts for standard
;eceu'ers. Wholesale Rodio Serviee Cowmipuany,
ne.

READERS' BUREAU

On this page are listed manufacturers® catalogs
and booklets, chosen because they are of in-
terest to readers of RADIO-CRAFT. You can
obtain copies FREE by using the coupon below.

76. Tue CoastT0-CoasT ‘'BROADCAST.” The
“Broadeast” is the Fall 1932 edition of a 100-
page mail order eatalog thut is a veritable en-
cyclopedia. Ita listings are very varied, and run
from soldering lugs to complete 100-watt public
address amplifiers. Every article is well illus-
trated and described for the benefit of radio
dealers and Service Men, for whom the volume
is specifieally intended.

A large amount of space is also riven to re-
placement power transformers, condensers and
resistors for ordinary service work. This catalog
is well prepared and is worth saving. Coast-to-
Coast Radie Corporation,

80. FuecittnfbiM CONDENsERs. A wide variety
of fixed condensers, ranging from tiny midgets,
the size of postage stamps, to heavy transmitting
units a foot high, are described and illustrated
in the latest Flechtheim catalog. ‘This is very
useful for reference in design and service work.
as it gives the mechanicul dimensions and elec-
trical characteristics of all models in minute
detail.. A. M. Flechtheim & Co.

81. 1. R. C. Resistor CATaLoG. This sixteen-
page catalog describes a very complete line of
fixed resistors for radio purposes. It includes
full performance characteristics, so that a Serv-
ice Man or an experimenter with a particular
requirement in mind can select exactly the right
unit for his purpose, A section in the back
contains valuable data on the conversion of
milliammeters into ohmmeters and voltmeters.
and on the extension of voltmeter and ammeter

ranges. This catalog is  well worth saving.
International Resistance Company.
86. YAXLEY AND ELkON CaTarogs. The Yax-

ley catalog is valuable for the Service Man be-
cause it lists numerous rheostats, potentiometers.
volume controls. replacement controls and resist-
ances for service work. Detailed dimension
drawings are included: this feature will be ap-
preciated by every Service Man who has been
called on to install replacement units in cramped
raceivers. Two pages of volume control replace-
ment information are included. along with four-
teen diagrams showing different cireuit positions
for such controls.

The Elkon catalog is devoted exclusively to
dry electrolytic high voliage condensers for
filter and bypass purposes. It also inctudes valu-
able replacement data on commercial receivers.
P. R. Mallory & Co.

89. MIicroriiONES. A complete line of micro-
phones and accessories for amateur, publie ad-
dress and broadeast station use is described and
illustrated in a handy four-page pamphlet. The
*mikes”’ range from smal!l hand units to large
condenser models containing two stares of am-
plification. Sound Engineering Corporation.

93. DuriLIER CoNpENseRS. The 1933 catalog
of Dubilier condensers is a large 16-page booklet
describing fixed condensers for every conceivable
application. These range from little mica wnits
for receiving circuits to man-high assemblies for
transmitting work. A useful catalog to all radio

men. Dubilier Condenser Corporation.
94, ELECTRAD Probucts. The newest and
Jatest catalog of Electrad products contains

twelve pages and lists many types of fixed and

RADIO-CRAFT
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variable resistors and five different kinds of
amplifiers for public address purposes. The
popular Truvolt resistors have been improved
by the addition of insulating shields and heat
radiating covers. and a number of new sizes have
been added to the line. The catalog also con-
tains some valuable data on the apphication of
resistors to radio receivers, transmitters, ampli-
fiers and sound systems, and suggestions on how

to compute the value of resistors. A handy and
useful catalog. FEleetrad, inc.
95. CARpwELL CONDENSERs. This is a con-

densed four-page catalog of the well known Card-
well “Midway™ variable condensers for trans-
mitting and receiving. These are small but not
“midget” size instrunments designed for purposes
where extremely light weight and reduction of
bulk are degirable. Complete and detailed speci-
fications are included for the assistance of con-
structors. Allan D. Cardwell Mfg. Corp.

96. ToBE FiLTER1ZER AND CONDENsSErs. The
Tobe Deutschmann company is now catering to
the Service Man with an extensive line of filter,
by-pass and line condensers and radio noise
eliminators. Their latest catalog, describing the
complete line, has just come off the press. A
full page is given to the new “Filterizer” noise
eliminating antenna system. an item of par-
ticular interest to Service Men because of the
money-making opportunities it offers. Tobe
Deutschmann Corporation.

97. Arco Tuse BuLLeriN. A descriptive
folder giving full technical characteristies on the
complete line of Arco radio receiving and trans-
mitting tubes, photo-elcetric cells, television
lamps, hot and cold cathode tubes, cathode ray
tubes, rectifiers and charger bulbs, This ean be
posted for easy reference. Arco Tube Company.

98. How To Use Noise REDPUCING ANTENNA
SYSTEM ON BRoADCAST WAVES AND SHORT WAVES
is the title of the latest booklet on this important
subject. In addition to covering the theory, the
practical application of the various noise-reduc-
ing systems available for broadcast and short
wave use, is described also.

A section of the bulletin is devoted to the in-
terest of the Service Man and dealer. It tells
how to set up demonstration installations which
show the comparison of the new systems and the
older systems by simply throwing a single pole,
double throw switch and makes important sug-
gestions for increasing sales and service profits
through the sale of these devices to new receiver
buyvers as well as the person wno already owns
a set. Lynch Mfg. Co.

99. AMPERITE CHART. Service Men will find
this chart very valuable, as it shows the correct
Amperite line voltage regulator to use with any
of several hundred different broadcast receivers.
An accompanying pamphlet explains how over-
loaded condensers and resistors may be the cause
of erackling noises and poor reception, Awmperite
Corporation.

RADIO-CRAFT 5.99
Readers Bureau
96.98 Park Place, New York, N. Y.

Please send me free of charge the fol-
lowing booklets indicated by numbers
in the published list above:

No.

Name

I
|
|
|
|
I
|
|
| Address
|
I
|
|
|
|
|
|
|

City .

(Please check the following)
I am
(1) 3 Service Man (2) [] Experimenter
(3) O Dealer (4) O Jobber
(5) O Radio Engineer
{6) [ Licensed Amateur
(7) O Professional or Amatcur
Builder
This coupon will not be honored unless you
cheek off your classification above.

Set

APRIL, 1933
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1 Will Show You Too

How to Start a Spare Time or Full Time =}
Radio Business of Your Own 44,
Without Capital

Here are a few examples

of the kind of money
Itrain “my boys “to make

Made $2000 in the
Radio Business

‘Boon after I Degan to do Radlo
work in full tlme 1 started s store
known 8s the "Chapih Radio Shop’
and handled s large amount of
repait work. I have made eclose
10 $2000 and i 1 couldn't get
the Course over. $3000 couldn't
take from me my N.[t.1. dala
books and helps. 1 can safely
say that the N.R.I. has kept me
oul of the throng of unemployed
this year.” CARL #. CHAPIN.
Box 222, Edmeston, N. Y

$1500 in spare time

Alter nalshing nine lesson® [
started doink some repsir jobs
and have since made $1500 in
:pare time. I have found that
time of depression means more
Radies 10 repair, becsuse people
have thelr old sets flxed. Instead
of buying new ones. Anvene in-
terested  In making more money,
in spare tlme. will not go wrong
by taking the N.R.I. tralnlng. ™
1. B. MILRY, Box 9 Cllca.
Michlgan,

Averages $80 per month
in spare time

[ am gettlng along well in my
Radlo work. always Dbeing kept
very busy. Since enrolling I have
averaged arvund $80 4 month,
worklneg on Radlos just parl tlme,
slnce 1 am stlil holding down my
regular job Im a shoe factory. 1
highly recommend the N.1t.1. 1o
l'\'l!l;‘l ml-'nolll:lb\re!ll‘d A Radlo
work. N B. MORIS.
SETTE. 733  Somerville 8t
Manchester, N, H

My Free book glves you many more

letters of N.R.I. men who made good

in spare time or full time businesses
of their own

SPECIAL FREE OFFER

Act now and receive in addition to my big
free book. “Rich Rewards in Radie.” this
Service Manual on D.C, A.C.. and Battery
operated sets. Only my students couid have
this book in the past. Now readers of this

The world-wide use of Radio sets for home
entertainment has made many opportunities
for you to have a spare time or full time
Radio business of your own. [ give you in-
structions early in your Course for doing
28 Radio jobs common in every neighbor
hood. Many N.R.I. men make $5. 810, $15
a week extra in spare time almost at once.
I show you how to install and service all
types of receiving sets. I give you Radio
equipment and instructions for conducting
experiments, for building circuits. and test-
ing equipment, and for making tests that will
give you broad. practical Radio experience.
Clip the coupon below and get my free 64-
page book, “Rich Rewards in Radio"—it
gives you a full story of the success of N.R.I.
students and graduates, and tells how to start

spare time or full time Radio business of
vour own without capital.

Many N.R.1. men make $§, $10, $15
a week extra servicing sets in
spare time

Many of the more than sixteen million sets
now in use are only 25% to 40% efficient.
I will show vou hLow to cash in on this con-
dition. [ will show you the plans and ideas
that have enabled many others to make $3,
$10, $15 a week in sparc time while learn-
ing. Ford R. Leary, 1633 Davison Road.
Flint, Michigan, wrote: ‘“My part time earn-

ings while taking the N.R.I. Course were
$651."

Get ready Now for a Radio business
of your own and for Jobs like these

Broadeasting stations tse enginecrs, opcrators,
station managers, and pay up to $5,000 a year.
Radio manufacturers use testers, inspectors, fore-
men, engineers, service men, and buyers and pay
up te $6,000 a year. Radio dealers and jobbers
employ hundreds of service men., salesmen., man-
agers, and pay up to $100 a week. Talking movies
pay as much as $75 to $200 a week to the right
men. My look tells you of the opportunities in
Radio, Talking Movies. Set Servicing. Aireraft
Radio. Television. Police Radie. Short Wave, and
other fields. Get it

magazine who matl tle coupon will receive
it iree. Overcoming hum. noises of all kinds
fading signals, broad tuning. howls and os-
cillations. poor distance reception. distorted
or mufited sig
nals, poor Au-
dio and Radio
and Radio [re-
quency amplifi-
cation and other
vital  information
is contatned in
it. Get a free
copy by mailing
the coupon be-
low
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The Famous Course That Pays for ltself

SOME OF THE JOBS N.R.I.
TRAINS MEN FOR
Rroadeast Engineer Bnip Operator

Malntenance  Man  in Service Man on Iublic
Iiroadeasting  Statlon Addresg  Systemz

Installation Engineer Instaltatlon Engineer
of Broadeast Appara- on IPublle  Address
tus Ryslems

Operator In  Broadeast Sales Manager for R

ton tall Rtores
Alreraft Radio Operator Serviee  Manaver fo
Opcrator of Alrway Retail Stores

Reacons Auto_Hadlo Installatio

Service Man on Sound and Hersiceman cial Offer. Send me your Service Manusl ““Trouble
Picture Apparatus Television Broadeust Shootlng in D.C,. A.C, & Batlers sets’" and your hook
Operator of Sound Ple- erator R’tieh Rewards In Radlo,'* which points out the oppor-
ture Apbaratus Set Servicing Expert tunitles for spare time and full time Joha In Radlo. |
Alreraft  KRadio Main- 1Inspector and Tester In understand this request does not obilgate me.
tenance and Repair- Factory
man Factory Service and
Recording Operator ftepalrman
Serriceman on  Tele-  Operator tn Commerclal Name...... Fexersersslenie el e AGChad Lus
vislon Sets Statton

J. E. Smith, President,
National Radio Institute, Dept. 3DX
Washington, D. C.

Dear Mr. Smith: I want to take advantage of your Spe-

AdBTessm . v covavoesiiee e s e o esis s s Sy e

)i gy Aveo e s mal (31777 PR gy /J

=
J. E. CMITH, President
National Radio Ingatitute

The man who has directed the

Home-Study Trn{mnﬁ of more

men for the Radio industry thau
any other man in America,

I Winl Train You at Home in Your
Spare Time

Hold your job until you're ready for another.
Give me only part of your spare time. You do
not need a high school or college education. Hun
dreds with only a common school education have
won bigger pay through N.R.I. J. A. Vaughn
jumped from $35 to $100 a week. J. E. Alec
Laurine increased his earnings 100%. The Na
tional Radio Institute is the Pioneer and World's
largest organization devoted exclusively to train
ing mien and young men by Home Study for geod
jobs in the Radio industry.

You Must Be Satisfied

I will give you an agreement to refund every
penny of your money if you are not satisfied with
my Lessons and Instruction Service when you
complete my Course. And I'll not only give you
thorough training in Radio principles, practical
experience in building and servicing sets, but also
Advanced Tramming 1n any one of five leading
branches of Radio opportunities.

My 64-Page Book Gives the Facts

Clip and mail the coupon now for “Rich Rewards
in Radie.” 1It’s frec to residents of the U. S.
and Canada over
years old. It points out _
the money-making op-
portunities the growth
of Radio has made for
vou. It tells of the op-
portunities for a spare
time or full time Radio
business of your own,
the special training [
give you that has made
hundreds of other men
more successful: and
also explains the many
fine jobs for which my
Couvse trains you. Send
the coupon te me to-
day You won't e
obligated in the least.

et
my n?w book
It points out
what Radio
Offexs You

J. E. Smith, Pres.
National Radio
Institute,

Dept. 3DX,
Washington, D.C. §

THIS COUPON 1S GOOD
FOR ONE FREE COPY OF
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“Is a 12-hour week sufficient for

a man to earn a good income?’’
Professor C. C. Furnas of Yale University thinks ‘‘Yes’’

DOYOU
AGREE?

READ THIS MOST AMAZ.
ING ARTICLE IN THE
CURRENT ISSUE

an
|| yechnocracy's Mystery i

ARE THE

| V| TECHNOCRATS
I II | -3

I'E Men,'m;{ggf;;?", =t

< '

GENIUSES
OR
FRAUDS
?

L . 5
| Who Shall Control society’
i\ ®

S
W THOMA
y NORMA

¢ .!. N
How Technocracy Works 4

R
gy DAVID LASSE

¥ ing Day
1| Working
| The T"°':" zu: FURNAS

9 3
nce
|| Technocracy vs. Scle
_,-f"_.. . HUCO [~

ERNSBACK ] |

THEY HAVE BEEN
HAILED AS BOTH. Do
they plan merely to change
over our economic system, or
are they trying to set up a
soviet of engineers? How far
will they go; can they go?

IS THE MACHINE RESPONSIBLE FOR UNEMPLOYMENT?

Should we have more machines or less? Is the price system played out?

Should we have electric dollars or gold? Do we need a “new deal” or a
revolution? Where is it coming from?
ON The whole gamut of these social, economic and political problems
ALL OPENED BY TECHNOCRACY are discussed

WISELY—PUNGENTLY—CLEARLY—in this and future

issues of
STANDS

TECHNOCRACY REVIEW
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ANNOUNGYMEN

¥ to men who )/l\/\

want careers

in RADIO

INTERNATIONAL CORRESPONDENCE

/,

SCHOOLS offer a complete Radio Course
designed to give thorough instruction in

the whole field of radio. Study of it will X
In the sign language

of the

give you mastery of operating and trans-

mitting. Prepared and approved by B d % R
roadcasting Room

leading radio authorities— mail this .
this symbol means

conpon for eomplete details today! 3 4
Announcement.

INTERNATIONAL CORRESPONDENCE SCHOOLS

Box 6680, Scranton, Penna.
Without cost or obligation, please tell me all about the NEW RADIO COURSE

Name — S . Age

Street Address— - -

City State.

If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Ltd.,
Montreal, Canada.
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“Takes the Resistance Out of Radio’’

Editorial Offices: 96-98 Park Place, New York, N. Y.

HUGO GERNSBACK, Editor

S ——
Yol, 1¥, No, 10, April, 1933
SS———— =

= T T Do — -

THE RADIO BEGINNER

An Editorial by HUGO GERNSBACK

HEN radio was in its infancy,—indeed, when

it still was called “wireless” as it was from

the years 1903 to about 1910, thousands of

young and older men, attracted by the new art,
started experimenting with wireless instruments. Even dur-
ing that time, there were at least 50,000 new radio be-
ginners every year. Later on, that is, during the period
from 1910 to 1921, and particularly after the vacuum
tube made its appearance, and wireless became radio,
there were at least 100,000 new radio beginners who
joined the ranks annually. Of course. not all of these
experimenters stayed with radio. - They started it as a
hobby, and then, after the novelty had worn off and they
had obtained all the thrills they wanted, they dropped
from the ranks.

From 1921 until about 1926, there was a tremendous
jump in radio activities, and at least half a million radio
beginners a year joined the ranks during those boom
vears. After 1926, the movement tapered off, until at the
present time, we seem to have an average from 100,000
to 150,000 individuals per year who are interested in
radio in one form or another.

Of course, if all the old timmers remained, the grand
total would be tremendous; but the fact has been brought
out, from observation over many years, that the activity
of the average beginner doesn’t last more than a year,
if that long; but there are always new ones coming in,
who replace those who drop out. During the past year,
there has heen a healthy increase. due particularly to the
short-wave beginners, and those who are attracted to
radio on account of amplifiers, public address systems, ete.
Right now, the radio beginners, who are entering the
field, seem to be not less than 200,000 a year.

In an overwhelming number of cases, the man who em-
barks on radio experimentation today is still intent on
building a broadeast set, even as he was of yore. Things
are being made mueh easier for him today on account of
the low cost of materials, and it becomes a simple matter
nowadays to build your first radio set. The attraction
and mystery of radio is still there for the thousands upon
thousands who have spare time, who are handy with tools,
an((ii. who wish to embark upon the great adventure of
radio.

The thrills for the newcomer are the sanie as they were
of old, and if the letters received by my various radio
publications are any sign, the thrill for distance. be it
broadcast or short wave, is still alluring for the new crop
of radio beginners. It is all right for the other fellow
to tell you that he has tuned in a station a thousand or
ten thousand miles away, but doing it yvourself is an
entirely different matter, particularly if you have built a
set yourself, and have learned to master its intricacies.

The radio industry, for some reason or other, has always
treated the radio beginner as the ‘‘forgotten man’’; this
is especially true of the parts industry which at one time

thought that everything was over but the shouting, and
many parts manufacturers went out of business. Those,
however, who stuck to it, have found that while the de-
mand for parts is not, of course, as large as it was during
the radio boom from 1921 to 1926, yet, since then, there
h?s] been a steady flow of business which seems to increase
of late.

To be sure, there are not as many concerns in the parts
business as before, due to the fact that a great many set
manufacturing companies now make their own parts.
During the boom years this was not true, and set build-
ers had to buy their parts from parts manufacturers.
Yet, the parts manufacturers have found that the de-
mand for their products, from the beginners themselves,
has not decreased, and even during the Depression, many
radio parts manufacturers report a gain.

This is particularly true for those parts which are used
in short-wave sets, amplifiers, public address systems, ete.

The reason for this is that every year there comes along
a new generation of young people, a certain percentage of
whom are beginning to get interested in radio, and these,
of course, are the beginners. Then, too, older men are
frequently bitten by the radio bug and get interested in
radio from the experimental end. Usually, these men
have enjoyed the experience of listening to a manufactured
radio set and are normally radio fans. They become,
in turn, radio experimenters, and they usually begin by
building a broadcast set, anywhere from one to four tubes,
of the simplest design. This is the average, because many
are building very fine sets for special purposes: as, for
instance, to fit special cabinets, closets, and the like.

On the other end of the scale, we find the fellow who is
still willing to play with a crystal set, and believe it or
not, the demand for crystal sets has never fallen off.
There are as many crystal sets being sold now as there
ever were, except for a short period during the radio boom.

The radio beginner these days is in a paradise of his
own; he has low-priced merchandise, he has an avalanche
of new radio circuits, and radio tubes of every class and
variety. The old timers probably remember when we had
to pay as much as $12.00 for a single WD-11 tube. Then,
the radio beginner was in the luxury class. Today, he
buys radio tubes for around 35¢ and upwards, the aver-
age tube costing less than $1.00.

Also, today, the radio beginner has mueh better instru-
ments for a fraction of their cost than they had during
the boom years, and he has the added attractions of short
waves and television thrown in for good measure.

It is for this reason that 1 confidently expect that the
radio beginners who join the ranks will keep on increas-
ing for some years to come, and it is also for them that
we have started a beginners’ section in this magazine, in
which we will print simple, but excellent sets for those
who wish to experiment with radio and *build their own.”
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(Photographs of the 2A3. 523, 2A45. and 2525 courtesy R. C. A. Radiotron Co.; photoxraphs of the 75

wile conipanies. )

1243, and s+ courtesy Hygrade Syivania Corp.

Data courtesy

Seven more new tubes are now available. Special detectors, special rectifiers, and new

output tubes for both automotive and A.C. operation predominate.

Many. of these

new tubes have a new numbering code. Watch this department for new tube data.

LOUIS MARTIN

EVERAL important contributions

to the vacuum-tube field have

been announced during this past

month. Among these contribu-
tions are included a new type high-
vacuum rectifier, several new types of
output tubes, and a special detector
and amplifier. To understand the
significance of each of these tubes,
and to appreciate their place in the
radio industry, the follewing technical
information is given:

The 2A3: A Power Amplifier Triode

The 2A3 is a three-electrode, high-
vacuum type of power amplifier tube
suitable for use in the output stage
of A.C. operated receivers. The very
high power-handling ability of the 2A3
is attributed to its high mutual con-
ductance and its unconventional
cathode construction. The cathode is
composed of a large number of coated
filaments arranged in a series parallel
combination to provide a very large
effective area; the result of this con-
struetion is to produce the desirable
characteristics of the 2A3.

The 2A3 fits into a standard four-
prong socket, connections for which
are illustrated in Fig. 1. If the tube
js to be used in a horizontal position,
the socket should be so placed that one
filament hole lies vertically above the

other. The filament of this tube is de-
signed to operate from 2.5 volts. The
transformer winding supplying the

filament should, of course, deliver an
unvarying voltage to the tube fila-
ment. Again, the filament winding of
the transformer feeding this tube
should be provided either with a center
tap or with a mid-tap resistor of ap-
proximately 20 ohms, shunted across

585

this winding. All grid- and plate-re-
turn leads should be connected to the
center tap of the winding or to the
mid-point of this resistor. In some
circuits, of course, it would be desir-
able to use a 20-ohm potentiometer
and adjust the arm, to which the grid-
and plate-return circuits are connected,
for minimum hum.

As a power amplifier of the class
A type, the 2A3 is adaptable either
singly or in push-pull to the power
output stage of A.C. receivers, The
characteristics of this tube for these
two classes of service follow:

As a single amplifier, class A, fila-
ment voltage 2.5; plate voltage, 250;
grid Dbias, -42 volts; plate current,

6D PLATE | PLATE PLATE

L% .r-"'_""\-., (% t H-r‘. 1

ﬁ A

/ \ /£ vy
FILAMENT FILAMENT FILAMENT FILAMENT
CONTROL- SCREEN | CATHODE CATHODE

GRID GRID (otoDE 2)-, ~(DIODE 1)
b‘\
0

7 AN 2/
‘g / | pLate Wﬁuﬂ
CATHODE i PATE |(moo: 2yt Loi0DE 1)

WEATER MEATER HEATER - HEATER
VIEW LOOKING DOWN ON ALL SOCKETS

Fig. |, upper left

Socket connections of the 2A3, direct heater.
Fig. 4, upper right

Socket connections of the 5Z3, direct heater.
Fig. 6, lower left

Socket connections of the 2AS, indirect heater.

Fig. I, lower right
Socket connections of the 25Z5, indirect heater,
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60 ma.; plate resistance, 765 ohms;
amplification factor, 4.2; mutual con-
ductance, 5,500 micromhos; load re-
sistance, 2,500 ohms; power output,
undistorted, 3.5 watts.

When two such tubes are used in u
class A push-pull amplifier, the fol-
lowing characteristics obtain: (Note:
The first figure refers to a condition
of fixed bias and the second to a con-
dition of self bias. Under the seif-
bias condition, the values given are
on the basis of momentary average
power output, as distinguished from
the continuous uverage power output
of the fixed-bias condition. Under the
self-bias condition, the power output
and the amount of distortion present
are dependen* upon the duration and
strength of the applied signal, which
will cause a fluctuating grid bias.
Under these conditions, a heavy filter
condenser connected across the grid-
bias resistor will minimize this fluctu-
ating bias condition.)

Plate voltage, 300, 300; grid bias,
-62, -62; plate current (per tube),
40, 40 ma.; load resistance (from plate
to plate) 3,000 ohms, 5,000 ohms;
power output, 15 watts, 15 watts.

It will be noted that the values rec-
ommended for push-pull operation are
different from the conventional ones
usually given on the basis of character-
istics for a single tube. The values
shown for push-pull class A operation
cover operation with a fixed bias, and
with self bias, and have been deter-
mined on the basis of no grid current
flow during the most positive excur-
sions of the signal.

If a single 2A3 is operated, the self-
biasing resistor should be approxi-
mately 700 ohms. This same value is
also recommended for use with two
APRIL, 1933

for


www.americanradiohistory.com

3

Fig. 3
A famity of curves showing the variations of ampii-
fication factor, plate resistance, and mutual ¢on-
ductance of the 2A3 is shown here.

tubes in push-pull. In either case,
the resistor should preferably be
shunted by a suitable condenser to
minimize grid-bias variations.

A typical plate voltage and plate
current curve is shown in Fig. 2, and
a family of curves showing the varia-
tion of the amplification factor, mu;
the plate resistance, Rp: and mutual
conductance, Gm are shown in Fig., 3.

The 5Z3: A Full-Wave Rectifier

This tube is a high-vacuum rectifier
of the full-wave type, intended for
supplying rectified power to radio
equipment having very large direct-
current requirements. In comparison
with the 80, the 5Z3 will furnish ap-
proximately twice the D.C. load current
at higher D.C. output voltages. The
coated filaments emploved in the 5Z3
provide an efficient source of electron
emission and reach their dull red op-
erating temperature quickly.

The following tentative rating and
characteristics obtain: Filament volt-

THE NEW TUBES

The 2A3—a special amplifier triode for
A.C. receivers. Heater voltage, 2.5; plate
voltage, 250, grid bias, 42 volts; plate
resistance, 965 ohms.

The 5Z3—a full-wave rectifier for recaivers
consuming a large amount of power. Fila-
ment voltage, 5. filament current, 3 A ;
A.C. voltage per plate, 500; D.C. output
current, 250 ma.

The 2AS—a power output pentode of the
cathode type for use in A.C. receivers.
Heater voltage, 2.5; hester current, 175
A.; plate voltage, 250, output power, 3
watts,

The 75—a special detector of the diode-
triode type; similar to the 85, but the triode
section has a higher amplification factor,
100.  Heater voltage, 6.3; heater current,
3-A.; plate voltage, 250; bias, -2 volts.

The 12Z3—a high vacuum hali-wave recti-
fier. Heater voltage, 12.6; heater current,
J-A.; A.C. plate voltage, 230; load cur-
rent. 60 ma. |

The 2525—a full-wave rectifier suitable for
doubling the voitage from an line,
thus eliminating the power transformer in

| many cases. Heater voltage, 25; heater cur-
[ rent, .3-A.. A.C. voltage per plate, 125;
Ioad current, 00 ma.

The 84—a full-wave high vacuum rectifier
designed for use in auto ''B'" units. Heater

voltage, 6.3; heater current, 5-A.; A.C.
| volts per plate, 225; load current, 50 ma.
-

age, 5; filament currvent, 3 amperes:
A. C. voltage per plate (R.M.S.) 500:
D.C. output current. 250 ma.

The base pins of the 5Z3 fit the
standard four-prong socket, which
should be installed preferably in a ver-
tical position, with the base of the
tube down. The socket connections
for this tube are illustrated in Fig. 4.
If the tube must be operated in a
horizontal position, then it is recom-
mended that the filament holes in the
socket should be mounted so that they
are either at the top or at the hottom.
i.e., so that the plane of each filament
is vertical.

Filter circuits of the condenser-in-
put or choke-input type may bhe em-
ployed provided the recommended
maximum plate voltage and output

— CONDENSER INPUT TO FILTER
T === CWOKE INPUT YO FILTER B
A i Sigiar

1

Zo g

. CUTPUT vOLTS AT INPUT TO FILTER

2.

20 R (MIN)

INPUT C

10 I
FILTER ER L
éron HORE NPT CanT €,

it

R

.1 ) ‘ b2 =]
D . LOAD miLLIAMPERES

Fig. 5
Output characteristics of the 5I3.

current, given above, are not exceeded.
If the condenser input type of filter is
used, it is important to recall that with
the recommended applied A.C. plate
voltage the filter condensers must be
capable of withstanding a voltage of
700 without breakdown. It should also
be noted that with a condenser input
on the filter, the peak plate current of
the tube is considerably higher than
the D.C. load current due to the cur-
rent necessary to charge the filter
condensers; in fact, with a large con-
denser in the filter circuit next to
the rectifier tube, the peak current is
often as much as four times the load
current,

When, however, the choke input to
the filter is used, the peak plate cur-
rent is considerably reduced bhecause
of the lack of an input filter condens-
er. A choke input filter system will
give a somewhat lower D.C. output
voltage than for the condenser input

a0

eof;

FLATE MILLIAMPERES

40

PLATE MILLAMPEAL S
-
b3

PLATE vOLTS

PLATE VOLTS

Fig 2.

A family of plate.veltage—plate-current curves of the 2A3.
2,500 ohms is shown for convenience,
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A family of plate-voltage—plate-current curves of the 2A5. A foad line of
7, ohms

is shown for convenience,
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system, but improved regulation will
be obtained.

An interesting set of curves showing
the variation of D.C. output voltage
with varying load currents is given in
Fig. 5. The solid lines correspond to
the condenser input filter and the dash
lines to the choke input filter. With
a given filter system, therefore, and
with the ecurves shown in Fig. 5, ex-

power output, 3 watts.

The socket connections for the 2A5
are illustrated in Fig. 6, and the tube
may be operated in either a vertical
ot horizontal position. The 2A5 may
be used either singly or in a push-pull
combination. If a single 2A5 is op-
erated self biased, the bias resistor
should have a value of 408 ohms, and
should be shunted by a suitable filter
network, to avoid degeneration effects
at low audio frequencies. The use of

or D.C.; heater current, .3-ampere;
plate voltage, 250; grid bias, -2 volts;
amplification factor (of the triode por-
tion) 100; plate resistance (of the tri-
ode portion) 91,000 ohms; mutual
conductance (of the triode portion)
1,100 micromhos; plate current (of the
triode portion) .8-ma.; coupling re-
sistor, .1 megohm. '

The two diode plates are below the
triode unit of the tube and surround
a section of the common cathode
sleeve. Each diede plate

ternal characteristics may be pre-
dicted.
The 2A5: Power Output Pentode O

The 2A5 is a power am-
plifier pentode of the

is brought out to a separate

base pin. For further in-
formation on the applica-

heater-cathode type for
use in the audio output

tion of the 75, the reader

is referred to a description

stage of A.C. receivers. It

of the 55, which appeared

'3

is capable of delivering

in the September, 1932 is-

sue of RADIO-CRAFT,

large power outputs with

The cathode of the 75

relatively small signal volt-

w
o

should, preferably, be con-

ages; because of the heater

nected directly to the mid-

cathode construction, of

course, a low hum level is
obtainable.

PLATE (I0) AND SCRECN (ICg) MILLIAMPERE S

tap of its heater winding.

This practice follows the

recommendation that no

It might be stated that

the power handling ability

bias be applied between

of the 2A5 is essentially
the same as that of the 59

heater and cathode, and

200 300
PLATE AND SCREEN VOLTS

that the resistance between
them be kept as low as pos-

with a pentode connection;
although the latter tube
has a greater flexibility of
application because of the fact that
all grids are brought out te separate
base-pin connections.

The following rating and character-
istics obtain: Heater voltage, 2.5;
heater current, 1.75 amperes; plate
voltage, 250; grid bias, -16.5 volts;
plate current, 34 ma.; screen current,
6.5 ma,; plate resistance, 100,000
ohms; amplification factor, 220; mu-
tual conductance, 2,200 micromhos;
load resistance, 7,000 to 9,000 ohms;

LA

ha:
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o
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3
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Fig. ¢
Connections of the 2575 when used in a voltage-
doubler circuit. Note the filter condensers.
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Fig. 8

An interesting set of curves showing the relation of plate and screen currents

as their voltages are varied.

two 2A5’s in push-pull, however,
eliminate the necessity for shunting
the bias resistor, which, incidentally,
is now 204 ohms. The conventional
type of input coupling transformer
may be used, but if a grid resistor is
employed in a resistance-coupled stage,
its value should not exceed .25- meg.

An interesting set of curves is shown
in Fig. 7. These curves show the re-
lation between plate current and plate
voltage for various values of grid
biases. It is seen that with the recom-
mended bias of 16.5 volts, which re-
sults in a plate voltage of approximate-
ly 250, the characteristic is substan-
tially linear, resulting in a minimum
of distortion.

Figure 8 shows the characteristics of
this tube when the plate and screen
grid voltages are varied. The solid
lines represent the plate current, and
the dotted lines the grid current.

The 75 Special Detector Amplifier

The 75, a product of Sylvania, is a
heater type of tube embodying two
diodes and a triode in a single bulb.
In design, it resembles an 85, but of-
fers a triode unit with an amplifica-
tion factor of 100 as compared with a
value of 8.3 for the 85. The diode
units are independent of each other
and from the triode, except for a com-
mon cathode sleeve having one emit-
ting surface for the diodes and an-
other for the triode section. This ar-
rangement adds greater flexibility in
circuit design since it permits the di-
odes to perform the functions of de-
tection and automatic volume control
while the triode is being used as an
amplifier.

The following rating and character-
isties obtain: Heater voltage, 6.3 A.C.

RADIO-CRAFT
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sible in order to prevent
hum in the circuit. Where
it is impossible to follow
this rule, the heater should be biased
negatively with respect to the cathode
by not more than 45 volts.

Complete shielding of the detector
circuit employing the 75 is generally
necessary to prevent R.F. or IF.
coupling between the diode circuits
and the circuits of other stages.

The 12Z3: A MHigh Vacuum Half-Wave
Rectifier
The 1273 is a half-wave, high vacuum
(Continued on page 635)
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Fig. 10

Connections of the 25Z5 when used as a half-wave
rectifier.
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Fig. A
Panel view of the Postal model PD-2 kit set described here.
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Fig. B
Rear view of the receiver showing the location of parts.

| L i '
c3 C2 C4 R3 Re c7 : Cc3
Fig. C
Under-chassis view illustrating the location of detail parts.

HE vogue in radio receiver design is the tiny set
which is now being sold not only by “radio” shops
but also by department stores, sporting goods houses,
etc. Therefore, technicians will be extremely inter-
ested in the recent announcement that a complete, low-
priced kit of parts for such a set is now available. This
really ‘“‘commercial’”’ set may be built for less than the
wholesale cost of many of the manufactured receivers.

In Fig. A is shown the front view, in B, the back view,
and at C, the underside appearance of the new Postal
model PD-2 “Universal” receiver which is available in
semi-assembled kit form. That is, all of the larger com-
ponents are mounted in position, ready to be wired. It
then only remains for the constructor to wire up these
units and connect into the circuit the necessary resistors

President. Postal Radio Corp.

RADIO-CRAFT for 1933
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HOW TO BUILD THE

POSTAL
"UNIVERSAL" KIT SET

Construction details of an up-to-the-second, high-

quality, semi-assembled kit-set which may be

custom-built for less than ten dollars. This tiny,

nine-pound "manufacturers' model'' receiver oper-

ates on A.C., D.C., or batteries, and actuates a
dynamic reproducer.

R T R LT TS R ST AR
N. M. HAYNES*

and condensers, in accordance with the schematice circuit
which is shown in Fig. 1; (A picture diagram is included
in each kit of parts. Incidentally, this set is available
completely wired, ready to use.} The appearance of the
completed set, mounted in its cabinet, is shown at A in
Fig. 1; a carrying case, not shown, is available.

By reference to the schematic circuit and the List of
Parts, several interesting circuit features will be noted.
For instance, the new type 25Z5 dual half-wave rectifier,
which is deseribed elsewhere in this issue, is used to fur-
nish not only high-voltage D.C. for the tubes but also high-
voltage D.C. for the 4,000-ohm field coil of the dynamic
reproducer.

An "Any Power" Receiver

Furthermore, the power circuit of the “Universal” has
been designed to accommodate several types of power
supply. Thus, those who only have access to a G6-volt
storage battery may, by the use of the battery plug shown
in the schematic circut, operate all of the filaments which
then are connected in parallel; “B"” supply may then be
obtained. either from batteries, or from a special inter-
rupter-type Postal “B” unit which operates from the stor-
age battery, stepping up the potential from 6 volts to 180
volts, maximum.

Service Men should have no difficulty disposing of such
receivers not only to the regular trade but also to auto-
mobilists, boat owners, and the itinerant commercial man
who prefers to rent a storage battery rather than depend
upon a light line always being available. (The model
PD-2 “Universal” set may be clamped to the rug- or
hand-rail of a car in a few seconds. Then, at the end of
a trip it may be removed with equal ease and taken into
the house and, after removing the battery adapter, plugged
into the regular house lighting circuit.)

For those who reside in districts powered by Delco or
other farm lighting systems, a 32 V. adapter, a 24 ohm,
50 W. Clarostat resistor (in the A4 lead) which cuts
down the voltage to 6 V., is available. Still another serv-
ice is that of shipboard operation, and here the current
is usually about 220 V. For use on these lines, a 220
V. adapter, a 305 ohm, 50 W. Clarostat resistor which
cuts down the potential to 110 V., also is available.

The ground may be connected to this set but only with
a good (tested) mica-dielectric condenser of about .01-mf.
connected in series (as shown dotted in Fig. 1) in order
to provide, in the ground circuit, adequate D.C. insulation.
This insulation in the antenna circuit is secured by con-
denser C3 which is built into the standard set. (As a
“safety first’”” measure, the metal chassis is totally insulated
from al! the instruments and the wiring.)

(Continued on page 618)
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MORE INFORMATION ON THE

TRAUTONIUM

The fundamental theories of sound synthesis have been used by foreign engineers in the
development of the Trautonium—a musical instrument. A description of two German
instruments are described below. Additional data will be printed in future issues.

FRITZ NOACK, Ph.D. (Berlin)

of a fundamental tone, which determines pitch,
and a series of overtones, which determine the
Thus, every note produced by a musical in-

CCORDING to the theories of Dr. Trautwein, the
tones of every musical instrument are composed

tone color.
strument is not sinusoidal
in character, but consists of
the fundamental and its ac-
companying overtones;
furthermore, the amplitude
(strength) of the harmon-
ics is different for every
musical instrument. Each
of these overtones is sinu-
soidal in character, vary-
ing in frequency between
300 and 3,000 cycles per
second. Let us examine
the method of producing
sound with the throat; that
is, let us see how sound is
produced when one is talk-
ing or singing.

First, the fundamental
tone is determined by the
fundamental period of vi-
bration of the vocal chords.
These chords do not vi-
brate continuously, but ex-
ecute sharp impacts, simi-
lar to those produced by
the continual blows of a
hammer upon a metal
plate. The sounds pro-
duced by the vocal chords
thus reach the mouth in im-
pulses, and the mouth, in
turn, by virtue of its shape
which varies with muscular
adjustment, has a natural
period of its own. Thus,
the sound emitted from the
mouth depends upon the
cavity formed by the indi-
vidual, which also deter-
mines the strength of the
harmonics produced.

Dr. Trautwein has con-
structed a musical instru-
ment based upon this
theory; it is shown photo-
graphically in Figs. A and
B, and schematically in Fig.
1. The fundamental vibra-
tion is effected by the neon
tube (glow lamp) shown at
1, and the overtones by the
oscillating circuit, 2. Every
oscillation impulse from

590

mouth mentioned above. The

Fig. A
Photograph of the Trautonium set up with amplifier and speaker ready for oper-
ation. Note the musical scale, the amplifier, and the keyboard.

Fig. |
Schematic circuit of the musical instrument originally designed by Dr. Trautwein.
A neon-tube oscillator is used.
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glow lamp 1 releases a damped train of impulses to cir-
cuit 2, exactly as in the case of the vocal chords and the

resultant wave is amplified

by tube 3 and conveyed via the output transformer 4 to
a loudspeaker 5.

The audio transformer 6 should have a

ratio of either 2:1 or 1:1,
its value not being very
critical. Condenser 7 should
have a maximum capacity
of .01-mf.; it may be vari-
able in convenient steps,
Condenser 7 and trans-
former 6 should be so pro-
portioned that all fre-
quencies between 300 and
3,000 cycles may be
“tuned.” Condenser 8 pro-
duces a back-coupling ef-
fect in amplifier tube 9. It
should also have a maxi-
mum capacity of about
.01-mf., and its purpose is
to increase the strength of
the overtones at will.

Operation of the Neon Tube

The glow tube operates
as follows. The tube used
has a starting (or ignition)
potential of about 130
volts, which means a plate
battery voltage, 10, of
about 140 wvolts. Now,
across the neon tube is a
variable condenser, 12,
and the combination of this
condenser and neon tube
is connected in series with
the internal resistance of
vacuum tube 11, The re-
sult, therefore, is a resist-
ance-condenser oscillating
circuit, the frequency of
the oscillations generated
depending upon the size of
condenser 12 and the in-
ternal resistance of the
tube, 11. The size of this
condenser not only deter-
mines the frequency of os-
cillation, but, also, its
strength. With the size of
12 fixed, the frequency of
osciliation may be con-
veniently and uniformly
varied by adjusting the
value of the internal re-
sistance of the tube, easily

for 1933
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RADIO AND ELECTRONIC MUSIC

The field of radio is not limited to the reception of
music via the air. The fundamental principles of
radio have been used in almost every industry, and
the production of music by radio equipment is
certainly a closely allied field of the radio art.
In the March issue of this publication there was
described a simplified version of the Trautonium

which may easily be constructed at home and suc-
cessfully operated by almost everyone. We will
continue in this, and future, issues to describe mu-
sical instruments, for it is our belief that the manu-
facture and sale of such instruments will become
one of the major avenues of revenue of the radio
industry. This article is the second of a series.

accomplished by changing the “C” bias of the tube.
To accomplish this change in bias, the heaters of the
tubes are connected to the “A” battery via a 10-ohm
rheostat 13 and a resistance wire 14, also having a resist-
ance of about 10 ohms. The resistance wire 14 is so
stretched as to facilitate
its being depressed at any
point along its length
against a carbon bedy 15
having a very small resist-
ance, probably a few ohms.
The 10-volt battery 17 is
connected in series with the
30,000-ohm potentionieter,
16, and the resistance wire
14 to the heater of the
tube. Thus, varying the
position where the wire 14
touches 15, varies the cur-
rent through the series cir-
cuit, and hence the voltage
drop across potentiometer
16, causing a variation in
bias, which, in turn, varies
the internal resistance of
the tube. The position of
the arm of this potentio-
meter determines the vol-
ume input to the tube; that
is, it determines the maxi-
mum voltage applied, not
the amount of variation.
The oscillations produced
by the glow lamp are con-
veyed to tube 9 by means
of transformer 18, having
a ratio of about 3:1; a re-
sistor 19 is connected in
series with the secondary
of this transformer. This
resistor, which has a value

of .1-meg. is used to pre- Fig
Another view of the Trautonium featuring the foot-operated volume control and
the keyboard. The musical scale has been removed to show its support.

vent any oscillations in
tube 9 from affecting the

The glow-lamp circuit is so adjusted that frequencies
from 1 to 10,000 cycles per second may be generated. If
its frequency is adjusted to a low value, and with the
proper setting of condensers 7 and 8, sounds may be pro-
duced similar to that of rapid machine-gun fire, a valuable
asset for theatres or vaude-
ville shows.

Lately, Telefunken, in
Germany, has taken over
the production of the
Trautonium, but have re-
vised it somewhat, as may
be seen by reference to
Fig. 2. One of the changes
has been the conversion to
all A.C. operation, although
Dr. Trautwein suggests
battery operation for the
first two tubes, because
slight fluctuations in plate
voltage produce large
changes in pitch.

Of particular note is the
fact that the new circuit of
Fig. 2 uses a thyratron in-
stead of the neon tube. The
electronic discharge of this
tube, 21 in Fig. 2, takes
place with condenser 22 ex-
actly as the discharge of
the glow lamp in Fig. 1.
Condenser 22 has a value
of .01-mf.; battery 23, a
potential of 10 volts; two
resistors 24, a value of
2,000 to 5,000 chms. Thesc
two latter resistors are ad-
justed so that the voltage
drop across resistor 25
(which has a value of 2,000
to 5,000 ohms) is about 4
B volts. Item 26 is a de-
coupling resistor of .5-
meg.; audio transformer 27

neon tube circuit through
the audic transformer 18.
Resistor 20, having a value
of 10,000 ohms, is used teo
prevent feedback when all
tubes are operated from
the same “B” supply.
Condenser 7 adjusts the
strength of the harmonics
of the oscillations produced,
while condenser 8 changes
the damping (the degree of
impaction), so that the re-

THYRATRON
2

has a ration of 3:1; poten-
tiometer 28 should have a
value of about .25-meg.; 29
is also a decoupling resist-
or; 30 isa 1:1 or 2:1 audio
transformer; 31 is the “har-
monic accentuator” circuit;
32 is a variable condenser
of .01-mf. capacity. The
“harmonic accentuator” is
the same as that for Fig. 1,
and may be directly con-
nected into the last tube.

sultant tones may simulate
any instrument desired.

RADIO-CRAFT for APRIL, 1933

Fig. 2
Schematic circuit of the instrument as revised by Telefunken, A thyratron has
been substituted for the neon lamp of Fig. |

An  additional trans-
(Continued on page 625)
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Photograph of the actual lamp used by Mr. Myers in his astounding experiments.

THE RADIOLIGHT "TALKING BEAM®

The first published detailed description of the "light beam radio" program recently
broadcast over Columbia's national network. This new system utilizes a modulated 50
meter radio transmitter to produce a 375 mega-megacycle 'cold-light' in a mercury

vapor induction lamp.

ELMAN B.
MYERS*

Note the fields available for this communication system.

N the thirteenth anniversary

of Vaughn de Leath’s entry

into radio broadcasting, her

regular program over the Co-
lumbia Broadeasting Company’s nation-
wide network was used to inaugurate
a new method in radio communication.
This new system is known as a “Radio
Light Beam.”

We have all heard much about the
early experimental methods of light
beam communication, and of more re-
cent experiments with a 20 mile arc-
light beam modulated by a 200 kw.
transmitter; and now, through inven-
tions in the Metal-Vapor Induction-
Lamp field, this methed has been
brought to the point where, with only
about 1 kw. in the transmitter, it will
do all that a radio transmitter will do,
but with a great many of radio’s dis-
advantages overcome,—in a manner
which 18 commercially practicable.

The lamp that is the basis of this
remarkable new method of communi-
cation is pictured in Fig. A; it is
sketched in Fig. 1. In the latter illus-
tration the coils L1, L2, and the con-
denser C1 form the output circuit of a
standard, low-power radio transmitter
operating on 50 meters. The vaporiz-
ing coil L2 is coupled to the larger
chamber containing liquid mercury. By
the correct coupling of L2 and this
mercury vaporizing chamber, mercury
vapor is produced and seeks the upper
or lonizing chamber. Here the mer-
cury vapor is ionized by the 6,000 ke.
(50 meter) R.F. current which ecircu-
lates through the ionizing coil, L1, and
produces a *cold light,” of a bluish-
white color, having a frequency of

*President, Myers Electrical Research Corp.
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8,000 A.U, or 375 mega-megacycles.
Convection currents which are set up
in the lamp carry mercury molecules to
the second or condensing chamber
where they condense, due to coolness
of the quartz envelope, and form back
into liquid mercury.

All that is necessary to modulate the
lamp is to modulate the radio trans-
mitter in the conventional manner.
All variations of the transmitter output
are followed with absolute fidelity by
the mercury vapor lamp! In fact, the
same light used in the recent Radio
Light Beam tests has been used to re-
produce television pictures of 60 lines,
72 elements wide, at 20 pictures per

MERCURY VA
INDUCTION L ApS

4

Fig. B
Photograph of Mr, Myers alongside of the powerful
searchlight housing the mercury-vapor lamp. Note
the ionizing coils.
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second. This proves that the light will
modulate 43,200 cycles per second, for
the pictures produced were acclaimed
as perfect as the originals in the tele-
vision studie! It will be seen, then, that
frequencies up to the limit of the audio
band are well within its scope. Lamps
that have been operating 7,000 hours
show no signs of fatigue, and it is be-
lieved that the life of these tubes is
extremely long.
Recent Demonstration

As Vaughn de Leath, 'way back in
1920, climbed the winding stairs of
the old World Tower to become the
first radic artist of her sex, little did
she realize that thirteen years later
she would inaugurate a new system of
communication that is bound to open
up untold transmission bands. A re-
markable coincidence is that the author
was at the controls of the De Forest
radio transmitter which broadcast her
voice for the first time!

In Fig. 2A we have a sketch, and in
2B a bloek illustration, of the system
used January 19, 1933. Miss Vaughn
de Leath and Freddie Berren’s QOrches-
tra furnished the talent, in the obser-
vation room on the 71st floor of the
Chrysler Tower in New York City. The
program was picked up in the regular
way by engineers of the Columbia
Broadcasting system. and relaved to
the 65th floor of the same tower to
modulate the “radio light beam.” This
beam of light was directed to the 16th
floor of the Columbia Broadcasting
Building, about a half-mile away. At
the receiving point the light beam was
picked up by a three-foot, water-filled
lens and focused on a standard photo-
electric cell. The audio output was
APRIL,
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I. For any communication system up to fifty miles that
has not been able to secure a wave length from the Fed-
eral Radio Commission. 2. For a communication system
between engine and caboose on some of our one and four
mile freight trains. 3. Telephone and telegraph communi-
cation to and from moving passenger trains. A wide-open
field. 4. In large industrial plants as a combination source
of illumination and call system. 5. Shore-to-island and
island-to-island telephone and telegraph communication,
where the price of a submarine cable would be too costly.
6. Communication between plane and ground, and plane
and plane for the passengers who are not allowed the use
of present radio service, which is meant primarily for
weather map data for the pilot. 7. Train dispatching. 8.
Grade crossing warnings. 9. Fire-boat dispatching. (The

FIELDS FOR RADIO LIGHT BEAMS

entire haror can be seen from the Chrysler Tower.) This
service is now by radio, and these radio channels could be
relieved for other services. 10. Police services could be
handled much the same as air light-beacons. Constant com-
munication from headquarters could be maintained by
talking on successive lights along our city streets. The
dead spots that now exist in radio areas may obviously be
completely eliminated. 11. Communication with large
liners that sometimes have to wait hours to get through
Quarantine. Two-way service could be used and parties on
the boats connected with the Bell Telephone service
throughout the land. 12. Broadcasting paid advertising,
similar to our present radio advertising programs. The
use of "black light" (invisible, infra-red rays filtered
from the mercury light} would satisfy the City Fathers.

built up to loudspeaker vol-

The distance over which

ume, for a group of report- CONDENSING ONIZING L this test was conducted was
ers and interested specta- CHAMBER CMMBER\ one of circumstance and
tors, a!fld lslll relay linte tol(')lk o Af-'i | | not choice. The one-half
part of the audio to the = ik = ul mile in most cases would
master control room of the - 3 R auanrz !;:'!"; not seem “commercial,” but
Columbia network where it 5 o TUBE vAROR: this happened to be the
was transmitted to the nine- - CHAMBER distance between the two
ty-odd stations of the CBS. O 1 OEING buildings. It was advan-
A transmission line used for = MODULATED - ;" tageous to use these two
all remote pickups was also LT e MERCURY points—the Chrysler Tower
installed beév;leen] the 71st TUBE / CONDENSER AT L2 being the locui1 ofcmlxr ]ﬁb-
floor of the Chrysler Tower R.E £ oratory, and the Columbia
and the master control; this B+ = “‘:3:‘,_'""“- i Building housing the CBS

permitted the sound of

master control room, the

Vaughn de Leath’s voice
and the music of Freddie
Berren’s Orchestra to be

Fig 1
Schematic circuit of the ioniting circuit of the new lamp.

main feed for the entire
network. Conservative esti-
mates, based on measure-

faded from light beam to
wire as the announcer
asked the radio audience to
try to detect any change in
quality.

This was a severe test
but the light-beam system

STUOID |
7isT !
FLPOR .

— STUDIO

T 7187 FLOOR
S$TUDIO OF CBS IN
| CHRYSLER TOWER
65 ™. FLOOR IN TOWER —

MYERS
TVBE

SEARCH~
LIGHT

duction that reports from

WIRE LINE
{FOR COMPARISON)

ments, have shown that dis-

Teaws | O, EAM
s RS (4| tances up to 10 and 15
- oS Bioe” s miles can be covered with

ne loss in quality.

’ With the intrinsic bril-
liance developed at the
power now available, we
produce about 50,000 beam
candle-power which is mod-

CBS BUILDING e
5 IN. WATER REPRODUCER
LENS

[

was so faithful in repro- In_ ‘
all over the country states MASTER| |pomgr - ulated 100%.. Measure-
that no difference in quality I Rttt [ e — ments are under way at the
could be detected. ruming 7 present time to establish

Figure B is an excellent I CoNDENSER ) . ~cas | cRs the field intensities of the
view of the quartz lamp WIRE LINE (FOR GOMPARISON )Y F towraon | "% | beam in the New York area.
mounted in the Sperry -A- —. - Work has been done in

searchlight used in the re-
cent broadcast. The vapor-
izing and ionizing coils can ~
be plainly seen around the lamp. This
assembly is slung from the tuning con-
denser of the output circuit. The entire
tuned circuit and lamp can be moved
back and forth in the focus of the 24 in.
parabolic mirror of the searchlight.
Figure C is a photo of the receiving
equipment. The large lens was used to
ensure enough light even under the
most adverse conditions. It was found
to be very much larger than necessary;
a good signal could be picked up on a
six-inech lens, at this distance. A
standard color-sensitive photoelectric
cell, peaked in the blue region of the
color spectrum, was purchased from
the American Photoelectric Corpor-
ation, and was used to convert the
audio modulations of the light beam
into sound. This audio signal was then
sent by the regular wire line to the
various stations of the CBS network,
and from there into the millions of
homes throughout the United States
and Canada.
RADIOC-CRAFT APRIL,
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Fig. 2
Block illustration of the complete system used by CBS.

Fig.

Photograph of the receiving lens and the photo-
electric cell used in the experiments.

broad daylight with as good

results as at night. Cell

rush caused by the great
amount of sunlight falling on the
photo-cell (also, “interfering” rays,
such as those of an electric-light sign,
etc.), can be balanced out by a very
simple method used in all laboratories
when accurate work is required.

As the driver or power-to-light con-
verter is a standard radio transmitter,
it is possible to multiplex the beam by
multiplexing the transmitter by any of
the well-known methods. It is possible
to use heterodyne detection on the re-
ceiving end as the carrier and its side-
bands appears in the output of the
vacuum-type photoelectric cells. This
means that the extreme sensitivity of
this method of detection would greatly
increase the distance over which tele-
graphic communication can be carried
on, without increase in power at the
transmitter.

Bl 11 TED
BT EH LEME

(RITOE LEC TR

A Light-Beam Radio Broadcast System

‘When we stop to think of the tremen-
(Continued on page 621)
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THE LATEST

RADIO EQUIPMENT

PIONEER GEN-E-MOTORS

COMPLETE line of “B” battery

eliminators for auto-radio use has
been brought out by the Pioneer Gen-
E-Motor Corp. These are compact,
high-efficient machines of the dyna-
motor type. Outputs vary from 135
volts at 30 ma. to 200 volts at 40 ma.
Drain from a 6-volt storage battery is
only 1.42 to 2.75 amperes. A special
32-volt model is available for use on
farm lighting plants. All  models
measure 4% by 6 by 6% inches; av-
erage weight, 12% pounds.

Pioneer Gen-E-Motor; case on right,

DEWALD "DYNETTE"
THE Pierce-Airo DeWald “Dynette”
i a 5-tube universal A.C.-D.C.

midget, measuring 111%x7x51% inches.
Has dynamie speaker, built-in aerial,
and walnut cabinet. Uses 1 - 386,
2-37,1-38 and 1 - 39. Felt lined
leather carrying case can be had.

Front view of 'Dynette."

B-L RECTIFIER
HE new B-L type “F” rectifying
unit illustrated below is ideal for
equipment requiring a small amount
of D.C. power, such as relays, electro-

magnetic counters, etc. The F-24 unit
is rated at 2 watts, 8
volts output; input

supplied by a small
110 V. step down
transformer. Its size
may be judged by
comparison with the

R ]
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WEBSTER P.A. SYSTEM

THE Webster mobile P.A. system is

designed for use in sound trucks,
automobiles, and permanent installa-
tions. Includes dry “B” and “C’ bat-
teries instead of converter or A.C.
generator.  Single cabinet houses 3-
stage, 20-watt amplifier, phonograph
turntable, two 12-inch dynamic speak-
ers, double button microphone, cables
for mike and speakers, etc. Entire
outfit works on regular 6-volt storage
battery. Dimensions, 18%x181%x31
inches; weight 90 pounds.

Mobile P.A. Amplifier by Webster.

KING COLE "A" SUPPLY

THE King Cole “A” Eliminator, made

by the Anylite Electric Company,
works on 32-volt farm lighting lines
and furnishes filament current for any
standard 2- or 4-volt broadcast receiv-
ers drawing between % and 1 ampere.
It is equipped with a voltmeter and
regulating dial; once set, the latter
needs no further adjustment. A con-
necting cord and an on-off switch are
provided.

King Cole filament supply unit.

RADIO-CRAFT
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LR.C. RESISTOR INDICATOR

TERMINING the value of burned

out resistors is one of the most
difficult jobs the Service Man encount-
ers. The International Resistance
Company comes to the rescue with a
Resistor Indicator, illustrated below.
This is a wire-wound 100,000-ohm re-
sistor directly calibrated in 5,000 ohm
steps. By connecting it in place of the

defective resistor and adjusting a slid-
ing contact, the Service Man quickly
the

determines correct

value,

replacement

Close-up of the I.R.C. Resistor Indicator.

PHONOGRAPH ADAPTER

HE “Diskadapt” is the answer of the

New Era Specialties Corporation to
the demand for a phonograph attach-
ment that permits the use of long play-
ing (33% R.P.M.) records on old style
phonographs. It is easily and quickly
attached.

The ''Diskadapt'' turntable adapter.

RED DEVIL RESISTORS

HE “Red Devil” resistors made by

the Ohmite Manufacturing Com-
pany are so named because of their
ability to work at red heat without
burning out. The 10-watt sizes, for
instance, can handle 50 watts without
injury. They are recommended for
replacement purposes.

Di“erent types of Red Devil resistors.
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The chassis of the Norden-Hauck Admiralty Super 15,

MALLORY BATTERY CHARGER

THE new Mallory-Elkon automobile battery charger
shown at the right is a very useful device for the car
owner. It is equipped with convenient mounting lugs
which permit hanging on wall of garage. Has 12-foot
A.C. cord, and 12-foot cable with unbreakable, polarized
male plug leading from charger to special receptacle on
dash. Fuses for both the A.C. and D.C. circuits are
mounted on top, with a spare fuse for emergency.

The heart of the charger is the well known Elkon
dry disc rectifying element. The power transformer is
designed to automatically regulate the output to take
care of variations in battery condition and line voltage.
Average D.C. output to battery is 2% to 3 amperes. En-
tire unit measures 7% x3/%x3% inches; approximate
weight 7 pounds. This charger should find a ready mar-
ket among car owners who have auto radios or who make
short trips.

ADMIRALTY SUPER 15

HE Norden-Hauck Admiralty Super 15 is a high grade

16-tube superheterodyne with a wavelength range of
18 to 560 meters. It has two dynamic speakers, one
piteched low and the other high, and uses band-pass tun-
ing and the latest pentodes. The tube combination is as
follows: 58 pre-amplifier, 58 mixer, 56 oscillator, three
58 I.F. amplifiers, 56 A.V.C., parallel 56’s as second de-
tector, 56 first A.F., push-pull 56’s as second A.F. ampli-
fiers, terminating in push-pull 50’s. Two 81's are used
in the power pack.

The mechanical construction throughout is strong and
heavy. All R.F. parts are thoroughly shielded, even the
tuning condensers being covered. Two meters are in-
cluded on the control panel: an A.C. line voltmeter, and
a plate milliammeter that acts as tuning meter. The
latter is connected in the cathode return lead of the
second intermediate amplifier tube. Connections are

provided for a phenegraph pickup.

Mallory-Elkon battery charger. Dash receptacle is at left.

ROYAL A.C.-D.C. MIDGET

THE latest addition to the rapidly
growing line of universal A.C.-D.C.
miniature receivers is the Royal, pro-
duced by Royal Radio of New York,
Ine. This is a four tube set, using
1 -39, 1-236,1- 43 and 1- 25Z5.
It has dynamic speaker and a hand
rubbed walnut cabinet. An indoor
aerial consisting of 30 feet of flexible
wire is permanently attached. No
ground connection is needed. This set
is unusually compact, measuring only
93% x6%x4% inches. A decorative
cloth covers the loudspeaker opening.

The Royal Midget receiver.

SOLDERING IRON STAND

HE G-M lLaboratories announce a

new type of soldering iron stand
that effects a saving of 30 to 40%
in power consumption and overcomes
many of the principal soldering trou-
bles. This stand has two cradles.
When placed in the left cradle, the
iron receives only sufficient voltage to
keep it at the minimum and yet proper
RADIO-CRAFT
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soldering temperature for immediate
use. The result is a saving of power
and inereased life of the heating ele-
ment. When the iron is in actual use
or is placed in the right cradle, full
line voltage is automatically applied
to keep the iron up to maximum tem-
perature. This stand corrects the
troubles due to overheated, dirty irons,
and prevents pitting and corrosion.
The tip of the iron will remain well
tinned for weeks.

PLACE fRON HEERE
( TO HEAT QUICKLY.
By

ATEACH THIS
N, . COKL TO LINE

PLACE IRON HERL
TO MAINTAIN
SOLDERING
TEMPERATURE

ABJUST RESISTOR —%
HERE FOR RATING
OF IRON

BUPFORT FOR HANDLE
OF IRON 18 ADJUSTAVLE

fhe G-M soldering iron stand.

NEW AEROVOX RESISTORS

HE Aerovox Corporation has

brought out a new line of adjustable
Pyrohm (vitreous enamel) resistors
designed to meet all voltage divider re-
quirements and other uses where ad-
justable heavy duty resistors are re-
quired. By means of a special meth-
od, a narrow strip of the winding along
the length of the unit is left free of
enamel in erder that contact may be

#LUG IRON HERB
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made with the adjustable slider. How-
ever, while the surface of the wire is
exposed, the enamel between turns
helds the wire firmly in place and pre-
vents inter-turn short circuits. These
new resistors are available in 25, 50,
and 75 watt sizes.

Aerovox wire wound resistors.

NA-ALD ADAPTER

b ITH the new

Na-Ald adapt-
er pictured at the
left, you can test
the new 25 and 30
volt tubes in old
type tube checkers.
The type 48 tube
can be checked in
the 27 socket of the
adapter; the type 43
can be similarly
tested. A 60 watt
lamp is needed in
the first case, and a
40 watt in the sec-
ond.

New Na-Ald adapter
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HOW TO MAKE A

MODERN BENCH-TYPE TEST PANEL

Here is a test panel that satisfies every need of Service Men. It contains every piece of

test equipment that is usually required by Service Men. Complete constructional details

and parts list are given. Only a single meter is used in the entire panel.

F. L. SPRAYBERRY*

ADIO Service Men have long felt the need of having
a complete shop work-bench on which practically all
the equipment required for modern radio receiver
servicing could be mounted. In most shops, testing
equipment and associated apparatus with which a Service
Man works may be found in several different places, and,
often, much time is wasted in locating this equipment and
getting it set up for a particular measurement. If all test
apparatus could be incorporated on one panel, and on one
workbench, the Service Man would save much time (and
therefore money), besides having his shop appear workman-
like and cfficient. (Space on the table is then available for
tools, the receiv-
er chassis, etc.)

The writer has
had many re-
quests from Serv-
ice Men in all
parts of the coun-
try for detailed
construction data
relating to such
a panel, and,
since these re-
quests have been
so insistent, con-
siderable time
has been spent in
designing and
building such a
‘panel. The dia-
gram of this pan-
el is shown in
Figs. 1 and 2; a
picture of the
front of the pan-
el is Fig. A, and
a rear view, Fig.
B.

Referring to
Fig. 1, at A is
shown an A.C. operated, A.F. modulated R.F. oscillator
having a range from 100 to 1,500 ke. This range will
cover not only the broadcast band, but, also, all intermedi-
ate frequencies in general use. At B is shown a tube
checker. At C is shown an amplifier having microphone,
phonograph and radio receiver input connections. At D
are shown two output transformers, a speaker field with
load resistor, and a broadcast coil with its tuning condenser.
At E is shown a pre-heater arrangement. At F is shown
a short-checker. At G is shown an adjustable condenser
bank, varying in capacity from .05- mf. to 8 mf. At His
shown the power supply for the entire panel.

" *Sprayberry Radio Data Sheets.
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Fig. A
Photograph of the front panel of the ultra modern test panel described by the author.

Figure 2 is the schematic circuit of a set analyzer which
will test all tubes and circuits which have been announced
to date.

The whole of this apparatus is mounted on a Spaulding
bakelite panel, measuring 18 x 30 ins. At the rear of the
panel is a large wooden baseboard which also measures 18
x 30 ins. On this baseboard are mounted the amplifier,
power supply, adjustable condenser bank, filament trans-
formers, and other heavy parts. Leads are brought out
from these to different controls and connections on the

panel. All of the instruments associated with the panel

are operated from the control knobs, switches, etc.,
mounted on the
panel.

The various
units of this pan-
el are so ar-
ranged that, for
economy, the
complete panel
may be built in
sections. That is,
if the Service
Man has a cer-
tain amount of
money to spend,
in one month, for
test equipment,
he may build one
section of his
panel that month
and some other
gection  another
month, until the
complete job has
been assembled.

By inter-con-
necting the vari-
ous units of the
panel, many test
combinations are
possible. It is quite easy to substitute the parts on
the panel for parts in the receiver which you may sus-
pect are not working properly. Since binding posts
are available on the panel, which connect to the various
panel parts, substitution of parts is quickly and easily
made.

You will notice that only one meter is used for the entire
panel. This instrument, a Weston Universal model 301,
rectifier type, may be used as the output meter for the
oscillator, the A.C. or D.C. meter for the analyzer, the mil-
liammeter for the tube tester, and the voltmeter for the
ohmmeter; or, it may be used for other external voltage or
current measurements, whether A.C. or D.C.
APRIL, 1933
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The Oscillator

The oscillator (the schematic circuit is Fig. 1A) is in-
closed in a 6 x 9 aluminum shield box which is mounted in
the upper left-hand corner of the panel and held in place
by means of four machine screws in each corner. That
end of the shield box which is nearest the panel must be
so arranged that the controls of the oscillator extend
through both the shield and the panel, as shown in Fig.
A. Near the top of the box a tap-switch control is pro-
vided to change the range of the oscillator. Just under
this switch is located the oscillator tuning condenser. Leads
are brought out from the side of the oscillator box for the
phonograph pickup and R.F. feed line connections. These
leads terminate at binding posts provided along the left
side of the panel. A small 15 ohm variable resistor con-
trols the output of the oscillator, or, in other words, acts
as an attenuator. The shaft for this control must also
extend through the aluminum box and panel so that the
strength of the oscillator may be varied.

The coil form for the oscillator should be 4 ins. long and
2.5 ins. in dia.; it is wound with 300 T. of No. 30 D.S.C.
wire, constituting coil L1 in Fig. 1A, Taps are provided at
the 56th, 158th, and 238th turns for the different ranges;
these taps are controlled by switch Sw. 1. Counting from the
cathode end of the coil, tap No. 1 connects to the end turn
and covers the 100-113 ke. range; tap No. 2, at the 238th
turn, covers the 122-150 ke. range; tap No. 3, at the 158th
turn, covers the 240-400 kc. range; and the 4th tap, at
the 56th turn, covers the broadcast band from 550 to 1500
ke.

The tickler coil L2 should consist of about 100 T. wound
directly over the center of the secondary coil. The small
coupling or primary coil L3 should eonsist of about 25 T.
wound direetly over the grid end of L1.

This oscillator is so designed that practically any de-
sired frequency in the LF. or R.F. bands is obtainable.
Although fundamental frequencies are not provided for
in every band, the oscillator is rieh in harmonics and any
desired frequency (within the limits of the oscillator) may
be obtained by using these harmonics.

(It is necessary to calibrate the oscillator but this will
not be covered here as as directions for doing this have been
given in past issues of Rap1o-CrAFT. See, for instance, the
article, “How to Make and Calibrate a Service Oscillator,”
by Clyde J. Fitch, in the August, 1932 issue.)

Constant modulation is obtained for the oscillator by
closing switech Sw. 2, which connects the .01-mf. condenser
from the grid to the plate of the modulator tube. When
modulation is desired by means of a phonograph pickup,
Sw. 2 is opened.

In many cases, the Service Man will want to provide
his own broadcast signal, feeding it through the various
stages of the receiver under test. Thus, he does not need
a strong signal from a broadecast station to test the re-
ceiver. This, too, makes it possible to have a signal for
test purposes any hour of the day or night.

To provide this R.F. signal energy, it is only necessary
to couple the output of the oscillator to the antenna and
ground posts of the receiver and close switch Sw. 3. The
phonograph pickup is then placed in operation and the
electrical variations from the record will then modulate
the R.F. oscillator so that a modulated signal, just like
that of a broadcast station, is applied to the receiver.

The tuning condenser of the oscillator controls the point
on the receiver dial at which this signal is received. If
you want a signal at 550 Xkc., for instance, just tune
both the oscillator and the receiver to this frequency. If
vou want a modulated signal in the I.F. band, couple the
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oscillator to the input of the
I.F. amplifier in the re-
ceiver and tune the oscil-
lator to the intermediate
frequency of the receiver.

Whether using the R.F.
or L.F. bands, the relative
gain-per-stage in the re-
ceiver is easily determined
in terms of the output
meter reading. For in-
stance, if all stages are
working properly, an in-
creased reading on the out-
put meter will be obtained
as each amplifier stage is
included in the test. First,
couple the oscillator to the
input of the detector. (If
a ‘“super” is being used,
you will, of course, couple
to the second-detector.) Set
the attenuator of the oscil-
lator to give a normal read-
ing on the output meter
and do not change the vol-
unie control setting on the
receiver. Carefully note
the output meter reading
and then couple the oscilla-
tor to the preceding R.F.
or LF. stage. When this
is done, an increased read-
ing should be obtained on
the output meter. If none
is obtained, then the stage
preceding the detector gives
a “loss” rather than a
A‘gain.ll

(If it is definitely as-
certained that a loss is be-
ing indicated in the circuit,
the procedure then is to lo-
cate the defect before con-
tinuing further with the
test. On the other hand,
if a gain is noted, then the
stage must be O. K.)

Next  couple the oscil-
lator to the tube preced-
ing the one just
tested. Continue
this method of
coupling to tubes
in the_ receiver
until the R.F.
tube in the an-
tenna circuit has
been reached.
Such a test will
not be applicable
to the oscillator
circuit but, if de-
sired, the service
osciilator may be
substituted for
the oscillator in
the receiver. The
test oscillator
must be tuned to
a frequency dif-
fering from the
R.F. signal by an
amount equal to
the value of the
resonant frequen-
cy of the inter-
mediate - frequen-
cy amplifier (in
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FEATURES OF THE PANEL

(1} An A.C. operated, A.F. modulated R.F. service
oscillator covering the range of 100 to 1,500 ke.:

(? A one-meter set analyzer, the meter of which is
used for continuity testing and for all current and volt-
age measurements from 2.5 ma. to 100 ma. and from
5 V. to 1,000 V., respectively, on the entire panel; as
an output meter or ohmmeter (the ohmmeter range
using a 4l/5 V. battery is 500 to 100,000 ohms, high-
range, and 10 to 500 ohms, low-range). The analyzer
is designed to test all the circuit arrangements that
have been designed to date;

(3} A tube checker that will test all the new tubes
which have so far been designed. Fourteen sockets
and a switching system are provided for this purpose.
In addition, there are available the following: (a) an
oscillation test for all tubes; (b) A pre-heater for all of
the heater type tubes; and (c) a short-checker that will
check every element of a tube against the remaining
elements for possible short-circuits;

{4) A power unit to supply current for all the com-
ponent parts of the tester;

{5) An A.F. amplifier (with a gain of over 60 db.)
provided with phonograph, radio set and microphone
input equipment with various other special connections
which the Service Man or experimenter requires on his
workbench;

(6) A universal-type output transformer, and a field
coil of the most generally-used design, so that the
Service Man does not have to remove the dynamic
reproducer from the receiver cabinet when he is servic-
ing a radio set;

(7) A variable 80 watt resistor for use where it is
desirable to load a circuit;

(8) Various types of A.F. transformers equivalent to
those which a Service Man encounters in his work:

(?) A condenser bank, adjustable from .05- to 8 mf.,
for testing filter circuits in power packs, receiver and
amplifier units;

(10) A coil-and-variable condenser combination,
resonant to the broadcasting band, for checking sus-
pected tuned circuits.

P —
TR PR RTs [yl

Rear view of the test panel; note the arrangement and accessibility of all parts.
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most commercial sets, about
175 ke.).

You can also get a very
good idea of the condition
of the tubes in the receiver
by using this oscillator. In
this case, constant modula-
tion is obtained by closing
switch Sw. 2 between the
plate and grid circuits of
the modulator (do not use
the phono. pickup). After
the oscillator has been cou-
pled to a particular stage,
several tubes might be
tried in that stage and the
one which gives the highest
reading on the output meter
should be permanently used
in the circuit.

The Set Analyzer

The analyzer, which is
shown by diagram in Fig.
2, is placed at the top-cen-
ter of the panel, as shown
in Fig. A. The meter is in
the exact center with the
switches and other parts
extending both to the right
and left. The sockets are
placed just above the meter
near the top of the panel.
One socket is a combination
4, 5 and 6-hole type. The
other socket is of the 7-
hole type.

In the picture it will be
noticed that three sockets
are provided on the set
analyzer. However, only
two are really necessary.
The model illustrated in
Fig. A was constructed by
the writer before the “com-
bination” and 7-prong sock-
ets became available, The
picture does not show S16
as this is an improvement
added later, after this model
was constructed.
However, there is
plenty of room on
the panel for this
switech which, be-
sides its being a
two-deck unit in-
stead of a three-
deck, is similar
to S15 and S18.
For these reasons
the text of this
article will differ
slightly from the
picture. Voltage-
range switch S15
is located to the
right of the me-
ter while current-
range switch S18
is to the left. Just
to the left of
switch S18 are
located five tip-
jacks, and two
binding posts for
the 4% V. bat-
tery.

Notice that di-
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rectly underneath the two sockets (three, in Fig. A), are
located two tip-jack control-grid connections; two are pro-
vided merely for convenience. At the right side of the an-
alyzer are located the current switches S12, S13 and S14.
Two of the D. P. D. T. switches, S5 and S6, are also lo-
cated in the row with the current switches. Just under the
meter are located the other switches for controlling the
various operations of the analyzer.

At the bottom of the panel, just to the right of the tube
checker and between two multi-contact switches, will be
seen seven tip-jacks into which are plugged the leads of
the cable from the 6-prong analyzer plug.

Switch S1 in Fig 2, measures A.C. filament voltage when
S5 is turned to the A.C. position. Switch S2 measures the
total D.C. voltage existing between grid and plate of any
tube; when making this measurement, S5 must be in the
D.C. position. To measure the total A.C. voltage across
the plates of rectifier tubes, S5 is set to the A.C. position
and switch S2 is depressed. In this connection, switch S15
controls the voltage range of the meter whether the meas-
urement is A.C. or D.C.

Switch S8 reverses the pelarity of the meter when mak-
ing a D.C. voltage measurement. In any case, if the meter
reads in the reverse direction, depress switch S3.

Switch S5 determines whether you measure A.C. or D.C.
values. The normal position of this switech is for D.C.
measurements.

Switch S6, which is set normally for voltage measure-
ments, is provided for protection to the meter when mak-
ing current measurements. To make a current measure-
ment, turn this switch from V., the normal position, to the
opposite position, A., and select the current range of the
meter by means of switch S18.

Switches S7, S8, 89, S10 and S11 are D.C. voltage meas-
urement switches for determining the voltage of the vari-
ous circuits of all tubes. These five switches are operated
in connection with switches 815 and S17. The function of
switch S15 is to change the range of the voltmeter from
5 V. to 1000 V., as follows: position No. 1, § V.; 2,10 V,;
3, 50 V.; 4. 100 V.; 5, 250 V.; 6, 500 V.; 7, 750 V.; 8,
1000 V.

The function of switch S17 is to connect the meter-re-
turn lead to either the filament or cathode circuits; the F
position is for tubes of the direct-heater type, such as the
O1A and T71A, and the K position for tubes of the indi-
rect-heater type, such as the 27 or 24.

Getting back to the function of switches 87, S8, S9, S10
and S11, these are depressed, one at a time, to make volt-
age measurements only after S15 and S17 have been set
correctly. The circuits are tested in the following sequence:
switch 87, plate voltage; S8, cathode or pentode screen-
grid voltage; S9, control-grid or screen-grid voltage; S10,
suppressor-grid voltage; S11, control-grid voltage measure-
ment. Remember, if in using any one of these five switches,
the meter reads reverse, depress switch 83 which will
cause the meter to read in an up-scale direction.

SwiteHes S12, S13, and S14 are current measuring
switches for determining the current in the various cir-
cuits of all tubes., These three switches are operated in
conjunction with switches S6 and S18. To make a current
measurement, turn S6 to the current position and select
on S18 the desired range, either 2.5 ma., 25 ma., or 100 ma.
If the control-grid or screen-grid circuit current measure-
ment is desired, depress S12; cathode or pentode screen-
grid, S13; plate S14. For full-wave rectifiers, one plate
current measurement is obtained by depressing S14 and the
other by depressing S12; for half-wave rectifiers, depress
only S14.

Switeh S16 is of the two-deck type, having three fixed
contacts and one movable contact for each deck. Position
No. 1 of this switch changes the control-grid voltage of
three-element tubes by an amount equal to the voltage of
the “C” battery. This causes a change in plate current
which is a figure of merit (the “mutual conductance’ figure
in tube tables) for the type of tube under test. Usually,
the greater the change in plate current, the better the
tube. Position No. 2 changes the control-grid voltage for
sereen-grid tubes, likewise causing a change in plate cur-
rent.

Position No. 3 permits continuity testing and the use
of the meter as an ochmmeter when test leads are con-
nected to the “4-D.C., A.C.” and “—D.C.” tip-jacks. Then,
turn S5 to “D.C.” and S6 to “V.” To measure higher
values of resistances, use a larger battery and set switch
S15 to the correct voltage position. The value of the resist-
ance under test will be equal to RX—E/I-—R. Where RX is
the resistance under test, E is the voltage of the battery,
I the current of the meter and R the resistance of the
meter. The resistance of the meter will depend upon the
position of switch S15. If a 80 V. battery is being used,
switch S15 will, of course, be in the 100 V. position; con-

(Continued on page 626)
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The above circuit is a detailed drawing of the analyzer section of the test panel.
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HOW TO BUILD A 110-VOLT

TRANSFORMERLESS RECEIVER

Employs a dynamic speaker and uses the latest rectifier, 2575, and a 43 tube providing
900 milliwatts of undistorted output.

ELECTRO DYNAMIC SPEAKER

Fig. A
Panel view of the miniature receiver by Coast-To-Coast.

110 vours
A.C.or D.C

Fig. 8

LEON J. LITTMANN, E.E.*

HE overwhelming sales response given to the recently

marketed series of ‘‘ultra-compact personal” radio re-

ceivers that may be operated equally well from both

110-volts A.C. and D.C. has opened a vast new market
and substantial money-making epportunities for the pro-
fessional set builder and Service Man.

The writer has made a thorough study of many existing
models of universal A.C.-D.C. receivers for the purpose of
gleaning, from each, their particular “virtues,” combining
them into a homogenecous unit, and adding thereto a few
valuable improvements of his own. He can truthfully say
that the performance of this remarkable receiver warrants
the approval of the most discriminating purchaser.

In addition to unusual circuit design, this remarkable
receiver has been possible because of the advent and de-
velopment of several recently perfected new tubes, small
dynamic speakers possessing greater efficiency, a novel all-
purpose filter design, compact component parts, large
capacity tow voltage electrolytic condensers, ete.

The outstanding feature of this set is, of course, its
universal operation. It can be plugged into any 110-volt
D.C. or A.C. receptacle, without throwing any switches or
without making any changes whatsoever within the re-
ceiver. It should also be noted that the circuit design per-
mits the use of an A.C. source of any frequency whatsoever,
(20, 25, 40, 50, 60 cycles, ete.}. It is also well to mention
that this receiver can be used on a six-volt storage-battery-
operated power unit delivering 110 volts for use in an
automobile. The Coast-to-Coast Auto A.C. Unit, suitable
for this work, has been fully described in the November,
1932 issue of RaDIO-CRAFT. This receiver can also be
connected to any 220 to 250-volt line by employing an
ordinary 50-watt line resistor of 275 to 300 ohms.

As the ecircuit employed dispenses with the use of a
power transformer, it eliminates the danger of breakdown
and burnout. The breakdown of A.C. operated receivers
is caused, almost invariably, by the power transformer. We
wish to draw the attention of the reader to the fact that
the omission of the power transformer
13 a most desirable feature with respect

REPRODUCER. | to cost. We even dare to prophesy

that the various manufacturers of to-
morrow will make serious efforts to
dispense with power transformers
wherever possible. This set has an-
other important advantage in that its
total power consumiption is less than
40 watts, resulting in a small electrie

bill, which factor is to be considered
when operating several of these re-
ceivers continuously at the same time.

NOTE |~

GROUND LINE iNDICaTES
CHASSIS aND 250Z 2518
SAME as

Because of this small power consump-
tion, there is much less heat to be dis-
sipated, which results in cooler and
more reliable operation. There are
several miniature sets now on the mar-
. ket whose designers did not take these

25 Z5

Fig. |
Schematic circuit of the receiver discussed in the text.
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*Chief Engineer, Coast-to-Coast Radio Corp.
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OcfrriciAL RADIO SERVICE MEN'S ASSOCIATION

URING the year 1932, the OFFICIAL RADIO SERVICE
MEN’s ASSOCIATION, organized in 1930, has greatly
increased its activities, as well as its membership.
The membership as of February 1, 1933, totaled over

16,000, making it the largest radio service organization in
the world today.

This organization is now supplying handsome member-
ship certificates to all members, and certificate No. 10,000
was mailed to Mr. Thomas 8. Sigl, of Marshfield, Wiscon-
sin. In commemoration of this event, a photograph of the
original was taken and a reproduction of same appears
on this page.

By special decree of its directors, the OFFICIAL Rap10
SERVICE MEN’s ASSOCIATION now also accepts Associate
members. The difference between a full member and an
associate member is that the full member must pass a rigid
technical examination by filling out a questionnaire of some
sixteen questions, and he is not accepted as a full member
unless these questions are satisfactorily answered.

Associate Members are now being accepted by the Asso-
ciation merely by filling out a questionnaire of past experi-
ence and training in the radio servicing field.

If the blank containing this information is filled out, the
applicant becomes an Associate Member immediately; but
APRIL, 1933

for

NADIO-CRAFT

the certificate, as well as identification ¢ard, ete, are marked
“Associate Member” to distinguish him from the full mem-
ber.

The Association has also published its own magazine re-
cently under the title of OFFICIAL RaDIO SERVICE MEN’s
BULLETIN. This is a tabloid paper of eight pages, and is
jammed full of important information for Members and
Associates.

The Association also furnishes special letterheads and
business helps to its members and associates, assists them
with their local advertising, and furnishes them with all
sorts of literature necessary in their business.

The OFFICIAL Rap1o SERvVICE MEN’s BULLETIN, in its first
issue, started a campaign to rid the country of the so-
called “gyp” Service Men who are advertising “Free Serv-
jce.” The BULLETIN contends that there is no such thing
as “Free Service,” and that Service Men who so advertise
are out to fleece the public.

The OFFICIAL Rapio SERVICE MEN’s BULLETIN sells at
10c a copy; $1.00 a year to non-members, and 50¢ a year
to members.

If you are interested in the Association, write to the
Executive Secretary, OFFICIAL Rap1o SErVICE MEN’s Asso-
CIATION, 98 Park Place, New York, N. Y.
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NEW ANALYZERS FOR OLD

A description of the problems encountered in remodeling old test equipment to facilitate
their use in new circuits. This description covers the Jewell 199, 408, 409, Weston 537,

547 and Supreme 99A, 400A, and 4008 testers.

Models 33 and 44 ohmmeters are in-

cluded.

H. G. CISIN, M.E.

ANY radio Service Men are unaware of the fact

that out-of-date Diagnometers, set testers, and

analyzers may be modernized at comparatively

slight cost. Due to differences in design, some
test instruments lend themselves to the rejuvenating proc-
ess more readily than others; but there is no reason in the
world why a Service Man should continue to fuss and bother
with an obsolete analyzer patched up with numerous
adapters. Instead, he can have the instrument converted
or re-manufactured into a new, modern instrument, or in
some cases he can do this for himself.

Under a plan recently inaugurated by the Supreme In-
struments Corporation, this concern will re-manufacture,
or modernize, old Diagnometers, such as the 99-A, 400-A,
and 400-B models, Jewell Pattern 199 Analyzers, Weston
Model 537 Set Testers, ete. The method employed is to
utilize as much of the old equipment as possible, supplying
additional ranges to the meters, increasing the number of
functions of the D.C. meters, adding ohmmeter ranges,
furnishing modern selector switches, installing sockets for
the new tubes, attaching a more comprehensive analyzing
cable, and arranging all parts on a bakelite panel, which is
mounted in a handy carrying case.

As a typical example of what can be accomplished in the
line of modernizing old test equipment, the procedure will
be outlined which is followed in converting a Supreme
model 400-B Diagnometer into a new 1933 Supreme model
401 Radio Analyzer.

The model 400-B employs a four-scale A.C. voltmeter, a
“1000-ohms per volt” D.C. meter and a third meter.
The first two instruments are re-utilized in the new 401
model, while the latter is discarded. The A.C. voltmeter is
used without any changes in its original ranges. As in the
old-style model, all ranges of the meter are available at
bakelite-insulated pin-jack terminals.

The D.C. meter is provided with a new dial calibrated to
perform four separate functions: first, it contains four
D.C. voltmeter ranges. These are 0 to 10, 0 to 100, 0 to
250 and 0 to 1000. In the original instrument, the sepa-
rate D.C. voltmeter also had four ranges, but 750 volts was
the highest voltage reading pessible.

The principle involved in multi-scale meters is very sim-
ple. Closing the ‘10 scale” switch automatically brings a
corresponding meter resistance into the circuits involved.
The value of this resistance is such that whatever voltage
under 10 is ap-
plied to the meter
circuit will deflect
the meter needle
a distance over
the meter dial in
proportion to the
voltage applied.
In this case, 10
volts applied, will
give a full-scale
deflection; 5 volte
a half-scale de-
flection, etc.

Closing the Fig. |
I #?  Internal connections of the Supreme model 33
1 ,0 0 scal e. ohmmeter illustrated in the photograph on the
switech automati- opposite page,

9.960 oums

7.50.000 Ones. _ua 000 Osag | 90,000 M]

L.o00v 250v wov lov
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cally brings a corresponding meter resistance into the cir-
cuit, the value of this being such that whatever voltage
under 100 volts is applied to the meter circuit will deflect
the needle over the dial in proportion to the voltage applied.
Hence, in this instance, 100 volts gives a full-scale deflec-
tion, 50 volts a half-scale deflection, ete.

Same Meter Also Used as Milliammeter

The second function performed by the D.C. meter is that
of measuring current. In the 401 job, the instrument is
provided with calibrated scales to measure three ranges:
0to 10, 0 to 100, and 0 to 250 milliamperes. The principle
employed to obtain a multi-range milliammeter is just as
elementary as that used for the multi-range voitmeter. In
this case, a series of suitable shunt resistors are employed.

The third function of the D.C. meter is its use as an out-
put meter. In this case, the four D.C. voitmeter ranges are
utilized in connection with a full-wave rectifier and a
blocking condenser, thereby providing four output meter
ranges. The desired range may he connected (1) between
the plate terminals of push-pull power tubes; (2) between
the power tube plate terminal and chassis of radio sets
which utilize a single power tube; or (3) across voice coil
terminals for output measurements during the usual radio
re-adjustment operations,

Fourth, chmmeter ranges are added, and this new func-
tion constitutes a valuable improvement over the old tester.
The model 400-B did not have a direct means of measuring
resistances. Instead, a resistance-current graph was fur-
nished, so that the resistance could be obtained indirectly
from a current reading. For high resistances, a method of
calculating was necessary, after first taking a voltmeter
reading.

In the new model 401 Radio Analyzer, direct ohmmeter
readings are obtained. The distribution of the markings of
the “OHMS"” range is made as uniform as practicable, and
large figures are used, so as to provide casy readability of
resistance values within the usual working distances be-
tween the user and the meter. The multipliers and the
shunt resistors of the chmmeter circuits are extremely ac-
curate, and the average internal resistance of the self-con-
tained 4.5-volt flashlight battery is compensated for in the
calculation of the resistor values, so that the battery re-
sistance does not enter as an error in the ohmmeter indica-
tions. A variable meter shunt adjustment is provided for
compensating for
| the diminished
COrreon = battery potential,

- 33.0nms . 0 -
¢
w a;:ﬁ:o so that the ohm-
bl . | 3226 owms ) |

meter indications
remain very ac-
curate within the

useful potential
range of the bat-
tery. The vari-

able shunt ad-
juster for “zero-
ohm” settings is
much more ac-
curate than the
variable series
method of bat-

+45v

Fig. 2
Internal connections of the Model 44 volt-ohmmeter
photographically illustrated on the opposite page,
All values are given.
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From left to right:

Supreme's models 90, 62, 33, 44, and 77 'revamped'' testers.

tery compensation in which the variable series resistor in-
troduces an appreciable error. For measurements of re-
sistance values between 100,000 and 1,000,000 ohms,
facilities are provided for externally connecting an ordi-
nary 45-volt battery. The low range, between 0 and 100
ohms, is very useful for all continuity testing, the lowest
division being 1 ohm, with the 35-ohm marking at the cen-
ter of the scale. The medium range, between 1,000 and
100,000 ohms, meets practically all radio servicing require-
ments.

The connection of the ‘‘zero-ohms” adjuster in series
with a fixed resistor is shown in Fig. 1, which illustrates
the circuit connections of a typical chmmeter, the Supreme
model 33. The 500-ohm rheostat connected in series with
the 125-ohm metallized resistor constitutes a variable of
from 125 to 625 ohms across the cffective 50-ohm move-
ment of the meter, thus adjusting the sensitivity of the
meter to varying battery potentials. The series voltage
divider resistors of 33 ohms and 3,226 ohms, and the 3,457-
ohm multiplier resistor for the higher resistance-measuring
ranges have an accuracy tolerance of % of 1%. The cir-
cuit diagram in Fig. 1 gives a clear conception of the addi-
tional resistors required to use the D.C. meter as a
direct-reading ohmmeter. Note that a small variable re-
sistor is placed in series in the negative lead of the meter
to adjust the meter to an exact internal resistance value
of 50 chms.

Figure 2 shows the internal connections of a Supreme
model 44 D.C. Volt-Ohmmeter. This diagram demonstrates
the practical application of the principles outlined above
for utilizing multiplier resistances to extend the range of
a voltmeter. The instrument employed in the model 44

serves only two functions, whereas the same type instru-
ment in the re-manufactured model 401 serves four fune-
tions.

Returning to the description of the improvements in-
corporated in the latter analyzer, a rugged four-position,
selector switch is utilized for successively connecting the
two D.C. meter terminals to the four functional circuits
described. Since the full-scale current of the meter is only
one milliampere (.001-amp.), there is no appreciable po-
tential drop across the contacts, so that practically no error
is introduced by contact resistance.

The next important step is to discard the obsolete tube
sockets and install four new sockets for accommodating all
4-prong, 5-prong, 6-prong and 7-prong tubes. An eight
conductor analyzing cable is then connected to the corre-
sponding terminals of the sockets and to the pin jack
terminals to which any range of the meters may be con-
nected for any desired resistance, potential, or ecurrent
measurements; and to which the self-contained battery, or
any battery, may be positively or negatively connected for
tube testing, regardless of which terminals may represent
the controlling grid clements of the tubes. The extreme
flexibility of this arrangement assures the owner of the
model 401 Radio Analyzer that the re-manufactured job is
far less likely to become obsolete than the older types of
analyzers.

Finally, the various parts are symmetrically arranged on
a bakelite panel and mounted in a suitable carrying cuse
having a slip-hinged cover. The flexible analyzing cable
with the moulded bakelite analyzing plug and snap-catch
plug adapters occupy an unusually large compartment,

(Continued on paye 634)
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NOW!
BUILD

THE MEGADYNE "N” RECEIVER

P
Q . OTENTI'OMETER MAIN TUNINC
Ml 7 ) a DA

Fig. A
Front panel of the Megadyne "'N'' showing all controls.

SPEAKER

Fig. B
Rear view of the set. The labeling corresponds to Figs. | and 2.

20025-wF
T R2 { 32
Tmecs) L

30 T.(ROTOR)
-

B ELS V. ATe 3V,

Fig. 1
Schematic circuit of the Megadyne "N'' designed by Mr. Gernsback.
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Here is one of the most remarkable circuits that we
ever came across. It has unheard of sensitivity,
and literally has all 96 channels of the country on
its dial. The set is so sensitive, it will bring in some
of the locals without aerial or ground. It is particu-
larly suited to get distant stations, and will out-
perform any similar set that has been described.

HUGO GERNSBACK

INCE I described the MEGADYNE one-tube loudspeaker

set in the July and August, 1932, issues of RaDpIO-
CRAFT, many radio fans and experimenters have built

this set or made variations in the circuit. Recently,

one of my readers, Mr. George A. Peterson, of Eastend,
Sask., sent in a circuit in which he incorporated the Mega-
dyne with the old “N” circuit, which was in vogue some
vears ago. In his letter, Mr. Peterson stated that he was
about 150 niiles away from the nearest broadcast station,
and he wanted a circuit that would bring in stations with
satisfactory volume. The receiver was built in our lab-
oratory, but I did not find it to be quite satisfactory, as
it was somewhat tricky. I then made my own modifications,
and the present receiver is the result of a month’s work
to produce something that is quite outstanding in results.

Indeed, I may say that this set, in its final analysis, has
me stumped; because, for sensitivity, I have never heard
the like of it. This set is so sensitive that it borders on
the unbelievable. Turning the dial from one end to the
other there is a whistle on practically every spot of the
dial, and I am sure that all the 96 channels in the United
States can be heard on this set when it is working normally.
Indeed, the sensitivity is so extraordinary, that the battery
set I describe here can be used without any aerial or
ground whatsoever, and it still will bring in the locals
loud and eclear on head receivers, and some of the locals on
the loudspeaker, and all on two tubes!

The set is ridiculously simple to build, and the parts ean
be obtained by anyone without much trouble. No special
parts are necessary, and only a reasonable amount of care
in building the set is required.

Our technical readers will note that the tuned circuit is a
variety of the “N” circuit, and that the primary and sec-
ondacy of the loose coupler are joined together, the aerial
making connection at the junction of the two. The tickler
is in its usual place, with the exception that the plate con-
nection does not go to the tickler; the screen grid is sub-
stituted, which is, of course, the Megadyne connection.
The entire combination gives rise to a most sensitive com-
bination because advantage is taken of the space charge
of the screen-grid tube, and a multiple oscillatory circuit
is produced, which is exceedingly effective.

As a matter of fact, the oscillations of this set are so
powerful that the major difficulty was to find a way to
control the regeneration.

Description of the Set

The set requires only a wooden baseboard and an alu-
minum panel, in addition to the apparatus. A front view,
as well as the back view, is stown in the accompanying
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® |n this department we shall print every

month simple, but effective radio sets and
circuits, and other information for radio begin-
ners, or those just starting in radio. There are
thousands of radio fans and experimenters who
are still interested in building their own, and

THE RADIO BEGINNER

in experimenting with home-made sets. The
new instruments, as well as the new tubes, make
this endeavor of particular importance.

If you build the sets described in these
pages, won't you be good enough to advise us
what results you are getting?

photographs, Figs. A and B, of the set. It will be seen
that the set is tuned by a single master control, which
is the tuning condenser. There are three other knobs on
the panel, but only two are actually used. The rotor of
the loose coupler is set for maximum oscillation and then
never touched. The set cannot, as a matter of fact, be
tuned advantageously by turning the rotor of the loose
coupler, as this is not permissible in this circuit.
The other two controls

wound on a small rotor 1% inches in diameter and 1%
inches high. This rotor should be able to rotate 360 degrees
so as to make one complete turn, and is manipulated by the
small knob shown to the extreme left on the panel photo-
graph.

The set is tuned by the large variable condenser la-
belted C1, the knob of which is the main tuning control
shown in the front view of the set. The knob in this in-
stance, of course, is at-
tached to the wvernier for

are the filament rheostat
control, which is the top
center knob; and the lower
control, the potentiometer, . A
which controls regenera- Dial Station
tion. More of this later, 92 WMCA
however. 70 WSM
A schematic cireuit of 69 WwOR
the set is given in Fig. 1, 62 wlizZ
aqd‘ for ‘conv_eniepce in 54 WHAS
wiring, a pictorial diagram, 47 WABC
which shows the approxi- 35 WTAM
mate location of all the
parts and their connections, 38 KDKA
is shown in Fig. 2. 36 WHO
Now, refer back to the 30 WRNY
schematic diagram. We find 26 KYW
that the antenna is con- 24 WTAM
nected to the junction of

Results With Megadyne "N' In One Hour
All Stations Brought in with Fair Speaker Strength

easier tuning. After the
set has been built, as [ have
stated before, the tickler
control is never used once
the best setting has been
found. Usually, the tickler

Location
New York City
Nashville, Tenn.

Newark, N. J. windings are parallel to the
New York City secondary windings, not al
Louisville, Ky. right angles, for best re-

1 sults. After the set has

New York City
Cleveland, Ohio
Pittsburgh, Pa.
Des Moines, lowa

been wired and is in opera-
tion, you will find that the
set oscillates violently, and
that the entire dial is chuck

New York City full of whistles—each
Chicago whistle, in this instance, be-
Cleveland ing a station. It is merely

necessary, then, to use the

the primary and secondary

of the loose coupler, the bottom ceil being labelied “P” (pri-
mary), and the upper one “S” (secondary). It will be
noted by the dotted lines that we have a variable condenser,
in the aerial circuit, which is to be used only if you have an
antenna more than 50 feet long. It may be a small “postage
stamp” condenser, but it is not used if vour aerial is less
than 50 feet in length. Again referring to the schematic
circuit, we find the topmost coil, labelled “T”—the tickler.
These three coils constitute the eoils of the standard three-
circuit tuner of

regeneration control, that is
the potentiometer, R1, moving it very slowly in order to
clear each whistle. The purpose of this potentiometer is to
vary the voltage applied to the control grid of the first
tube, VI.

As may be seen further from the schematic circuit, the
receiver also has an audio transformer—which may be any-
one on hand since it is not used as a transformer, but as a
choke. The schematic will make this point clear. An ex-
amination of this portion of the ecircuit will show that the

F-terminal of the

conventional de-
sign, and I am

secondary of this
-} transformer is di-

L= =

giving the data e rectly connected
herewith if you 33 & to the P (plate)
wish to build it @G= terminal of its
yourself : v ‘5\2 primary. The B

The primary, plus post on the
P, consists of 12 transformer is
turns of No. 24 "OUTSIDE connected to the
single-silk-cov- EEAD plus of the “B”
ered wire on a battery. Transfer
cardboard tube -') of energy from
214 inches in di- \ PHONES tubes V1 to V2
ameter and 2% - is made via the
inches long. coupling condens-
Spaced about ‘4 er, C3; the grid
inch from this R of V2 connects
winding is the ) to the filament
secondary, S, " g4 c7lev. | through resistor

consisting of 55

-,I R3. The filaments

turns of No. 24 b of the two tubes
single - sitk cov- c3 are connected in
ered wire. The ‘A= parallel and then
tickler, T, econ- 2 G4 | to the “A”" bat-
sists of 30 turns tery through a
of No. 24 single- Fig. 2 (Continued on
si'k covered wire Pictorial view of the set showing the connection and position of all parts. page 631)
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CONSTRUCTING A

SIMPLE, MODERN TUBE TESTER

Here are complete constructional details of a really modern tube tester that tests all
the latest tubes without the use of any adapters. This tester is one of the few that may
be built at home at a cost that will insure a good return on its investment.

MILTON REINER*

HE radio dealer and technician is in a dilemma, today,
as to what to buy or to build for test equipment.
Surely, the fact that there are at present very few
T MR, B people in the business who are actually showing a rea-
e e - ] sonable net profit should be a sufficient reason for proceed-
ing with caution. Moreover, new tubes and circuits are
appearing so frequently, that test equipment soon becomes
obsolete and fails to earn the proper return on its invest-
ment,

Radio testing is divided into two distinct phases: the first
comprises systems or circuits and their component parts:
the second involves the tubes used in these circuits. Under
existing circumstances, it is important, when buying costly
test equipment, to make sure that sufficient provision is
made for probable changes in the future. However, even
though a large safety factor is provided, it is practically
impossible to be sure that equipment purchased today will
be satisfactory for the circuits and tubes of several years
hence. Therefore, it is good common sense to buy the lat-
est type of tester at the lowest price consistent with satis-
factory results.

This line of reasoning applies to tube checkers to a great-
er extent than to most other test apparatus. The instru-
ment to be described, known as the Dependable No. 301, is
the solution to this problem. It is designed to provide a
satisfactory and up-to-date tube checker for portable or for
counter use. It should appeal to the Service Man and to

s e b o o el e

Fig. A . 3 A 5 B .
Photograph of the completed Dependable tube tester described. All letter- the small radio dealer who is not justified in making an
ing is referred to in both the List of Parts and in Figs. | and 2,

investment in a large, expensive dynamic type of tester,
but who can, at a very nominal cost, assemble an instru-
ment that will test all the new 6- and 7-prong tubes as well
as the 4- and 5-prong types,.

Rating Tubes

Tubes are rated from a standpoint of performance by
several “characteristics.” That characteristic of a tube
which is most significant and which represents, in most
cases, the key to the general performance of a tube is
mutual conductance, or transconductance. This term may
be defined as the change in plate current per unit change in
grid potential. To establish accurately the mutual conduct-
ance of a tube requires a rather elaborate set-up of expen-
sive apparatus, and even then the results would not neces-
sarily be of much value to the average dealer or Service
Man.

Description of Tester

A simple tester that will indicate relative, arbitrary
transconductance values in tubes to be tested, when com-
pared with good tubes, will indicate whether a given tube
is good or bad. This is exactly what the Service Man wants
to know, and he can readily determine it with the tester to
be described. This checker has the advantage of a “short”
test. A shorted tube may damage the instrument if tested
in the ordinary manner. To guard against such a hazard,

il the tube is first tested with the “short-regular” switch,
SW.2 Sw.4 Sw. 1 in Figs. 1, 2, A, and B, in the “short” position. The
Fig. B pilet lamp will light if the tube i shorted. If no short is
foar view of the ’I“’a.r:‘d T;‘.. I;n::;.;gﬁ:;:sp:{;g‘sg '?ob’.hou given In Figs. hai)ef Enginecer, Radio City Products Co.
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indicated, proceed with the test, having the ‘“short-regular”
switch in the “regular” position.

As relative meter indications in these tests are of prime
consideration, and as absolute valzes of current are of no
importance, the circuit has been designed to give the larg-
est possible scale deflections, and the meter dial is arbi-
trarily calibrated for simplicity in reading. The meter has
a 30 division scale, and is designed to give large indices of
relative mutual conductance values which are not crowded
into the lower portion of the scale as is often the case with
tube checkers.

Line voltages differ in various cities and sections through-
out the country; in faet, there is sometimes a considerable
difference in line voltage in various sections of the same
city. If the tube tester has no provision for line voltage
adjustment (and meost low-priced instruments have none),
the plate and filament voltages applied to the tube under
test would vary correspondingly with any change in line
voltage. The same tube would test differently at different
line voltages and the readings would be *“off” compared to
the arbitrary relative values. To overcome this difficulty,
the transformer PT is tapped for line voltages of 105, 115,
and 125 volts, and is manipulated by means of a line volt-
age switch, Sw. 2. The plate and filament voltage will then
be constant regardless of whether the line voltage is 105,
115, or 125 volts.

Another important advantage of the No. 301 tester is
the specially lithographed panel, shown in Fig. A. The
tube type-numbers appear in numerical order alongside the
socket to be used, and results in simplicity and speed of
operation. The corresponding position of the filament
selector switch, Sw. 3, is also lithographed alongside the
tube numbers, thus eliminating any guesswork as to the
proper filament voltages to apply to a tube, and makes it
unnecessary to refer to separate charts. This feature will
be particularly appreciated if one has used any of the
commercial testers on the market.

No adapters are necessary for testing the latest type 6-
and 7-prong tubes. This feature will be appreciated by all
radio men who have been troubled by the adapter problem.
It is quite a relief to be able to test any type of tube with-
out the trouble and expense of adapters. The unique ad-
vantage of this layout is, however, that, notwithstanding
the features of ease of operation, speed, simplicity, satis-
factory performance, and elimination of adapters, the cost
of assembling the apparatus is much lower than that of
the average tester not having these desirable features.

The combination portable and counter model No. 301
Dependable tester measures approximately 9 x 11 x 5 inches,

(Continued on page 619)

FEATURES OF THIS TESTER
{1) Indicates emission and mutual conductance
{2) Tests all tubes without the use of adapters
{3) Indicates all tubes with shorted elements
{4) Simple and quick in operation, no calculation
(5) Positive in action, no guesswork needed
(6) May be fully constructed for about $10.00
(7) Large, readable scale deflections on meter
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Fig. 2.
Panel layout of the tester. Note fha' the sockets are reversed from that
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MAKING MONEY WITH AMPLIFIERS

Part Four of a series written especially for Service Men who want more business: the

authors tell of the possibilities of mobile, portable and temporary installations, which

will find increasing use with the approach of the Spring season.

HUBERT L. SHORTT
and FRANK LESTER*

ITH the approach of the Spring season, the
wide awake Service Man with an eye toward
increased business should start considering the
possibilities of mobile, portable, and temporary
There are many prospects for
amplifier service falling within these categories. Here are

public-address amplifiers.

a few immediate suggestions: small carni-
vals, circuses and bazaars; patent medicine
salesmen and other itinerants; local mer-
chants and theatre owners who want street
ballyhoo; and social, business and fraternal
organizations, for meetings, dedications, ete.

A mobile amplifier is one that is capable
of operation while being carried in a moving
vehicle. This means it must be a battery
operated outfit; that is, current must be
supplied by the storage battery in the ecar.
With the perfection of small, efficient “B”
power units of both the dynamotor and vi-
brating interrupter types, heavy, trouble-
some ‘“B” batteries are eliminated and the
amplifier always works at maximum ef-
ficiency.

Mobile amplifiers are best suited for use
in trucks or private cars which run slowly
along the streets while an announcer—
usually the driver “doubling in brass’’—tells
about the special sale or other event spon-
sored by the advertiser. A phonograph
turntable, with a plentiful supply of records,
is an important accessory, as continuous
talking soon becomes as boring to listeners
as to the man doing the talking.

Some merchants purchase such amplifiers
outright and install them permanently in
specially fitted decorated trucks. If a dealer
or Service Man can make a sale like this he
should consider himself lucky. However,
these trucks, even in large cities, soon losc
their novelty appeal as people become ac-
customed to them, and then the store
owner finds himself with a “white ele-
phant’” on his hands. It is perhaps
better business policy for the Service
Men to rent the merchant an amplifier
for a couple of weeks, asking a good
price, and, at the same time explain-
ing that too much ballyhoo in the
streets will defeat its own purpose.
The merchant will undoubtedly appre-
ciate the suggestion and will be much
more friendly to other suggestions in
the future.

Many Service Men fit up their own
cars or trucks and rent them out as
complete units. This involves some
investment, and need not be attempted
unless a spare car can be purchased
at a bargain price.

A portable amplifier is similar to a
mobile amplifier except that it is not

*Wholesale Radio Service Co., Inc
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Close up of
Amplifier. Alon

Mr. Shortt demonstrating the port-
ability of the Lafayette portable

=
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amplifier outfit.

ADDITIONAL
EQUIPMENT

the Lafayette Dual Spesaker Portable
the left side are (top to bot-
tom) miks coupling transformer, gain control, and

mike batteries.

operated in motion.
for “portable’’ service, but the reverse is not true.
able is carried to the scene of action, set up, and then
repacked for transportation after the event is over.
ables may thus be either battery or A. C. operated.
country, where many meetings, exhibitions, fairs, ete., are

Of course any “mobile’” may be used
A port-

Port-
In the

held in open fields or under tents, and an
amplifier is desired for “spieling,” the entire
apparatus may be left in a car if it can be
parked in a safe spot and is needed only for
a day. If the event is to last several days,
the amplifier should be of the kind that
operates entirely on a six-volt storage bat-
tery. The Service Man handling the job
can thus drive around once a day with a
fresh, fully charged battery and make any
necessary inspections. The power efficiency
of these amplifiers has been improved to
the point where they draw only about eight
amperes, which is a convenient and alto-
gether reasonable load for an 80- or 100-
ampere-hour battery.

Physical considerations, such as the pro-
tection of the microphones, loudspeakers
and amplifiers proper, must not be over-
looked. Keep all apparatus well elevated
above the grass line, and supply oilcloth or
other protective covers for the mikes. Early
morning dew and fog can raise plenty of
trouble if such protection is not furnished.

One of the most profitable sources of in-
come for Service Men is the renting of small
portable amplifiers, of the A.C. type, for
meetings, lectures, conventions and similar
affairs sponsored by social, business, fra-
ternal, political and military organizations.
Either the organizations themselves or the
owners of the meeting place should be ap-
proached on the subject. The latter are per-
haps the more dependable customers, as
they can attract and hold patronage
by including the amplifier service in
the rental fee for the hall. The acous-
tics of many old fashioned town halis,
lodge rooms and “opera houses” is no-
toricusly bad, and a P. A, amplifier
with a healthy “sock” will do a lot
toward overcoming this unfortunate
condition.

Women’s clubs are especially good
prospects, as few women can fill even
an ordinary meeting room with their
natural voices, particularly when
working against the undercurrent of
conversation that seems to pervade
most feminine gatherings. As recom-
mended in a previous article of this
series, the Service Man should always
carry a microphone with him when
making calls on club presidents; wom-
en in particular are fascinated by the
instrument and become more suscepti-
RADIO-CRAFT for
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bie to sales talk,
when they are al-
lowed to handle
it.
Compactness,
minimum of
weight, and de-
pendable output
are primary re-
quisites of an
amplifier for this
class of service.
A typical outfit
that is proving
highly satisfac-
tory is the new
Lafayette Dual
Speaker Portable
A.C. Publie Ad-

dress Amplifier,

illustrated on

these pages. It The Lafayette Dual Speaker Amplifier set up on the stage of the Wholesale
was designed es- how the speakers dismount from the carrying case.

pecially for quick
set-up and repacking, is light enough for one man to car-
ry up a flight of stairs without breaking an arm, and is
loud encugh to gain the respect of crowded meetings. It
can be set up, ready for service, in less than five minutes,
no tools being required for the job.

A carrying case 15 inches square and 10 inches deep
contains a complete two-stage amplifier, mierophone bat-
teries, mike coupling transformer, gain control and speak-
er outlet sockets. The two removable sides of the case
each hold an 8-inch dynamie speaker, equipped with a 15
foot flexible connecting cord. The speaker boards are
fitted with hinged feet, by means of which the units are
placed upright. When the speakers are in the case,
the cones are protected on the outside by removable
covers.

The amplifier proper is a compact unit comprising a
type B7 tube resistance capacity coupled into a 59, with
an 80 rectifier, connected as shown in the accompanying
schematic diagram. The gain control is a 500,000-ohm po-
tentiometer connected across the secondary of the micro-
phone coupling transformer. In its minimum position, it
shuts off the mike battery, which consists of two No. 6 dry
cells in a box next to the amplifier. These batteries justify
their weight because they are cheap, simple, reliable, and
quiet as only batteries can be quiet. The mike transform-
er, mounted ahove the batteries, is iron shielded to pre-
vent pick-up and coupling effects.

The long horizontal illustration shows this P.A. outfit
set up for actual service on the stage of a small auditorium.,
The box is placed in the center of the stage, with the
speakers off to the right and left. The amplifier is shown
in full view in this picture, but, of course, it may readily
be concealed behind the speaker’s table or stand. A full
height microphene stand is shown: a lapel mike may be
used just as well. The chairman of the meeting may be
instructed in the use of the volume control, which is very
simple,

The use of two speakers, instead of the single speaker
usually found in
portable P.A,

gard to speaker
placement.
Incidental
Suggestions

In renting out
amplifiers and as-
sociated equip-
ment, insist on a
healthy  deposit
as your guaran-
tee for safe re-
turn of your ma-
terial. No one
will object to
this, as practical-
ly every renting
agency works on
this basis. Of
course, if you go
out with the out-
fit yourself and
handle it person-
ally throughout
the renting peri-
od, this precaution is not necessary. Never fail to carry
a few spare tubes, as you can never tell when one will pass
out. Also carry a few business cards and don’t be afraid
to hand them out freely.

Radio auditorium to show
Mr. Shortt is at the mike; Mr. Lester is seated.

Getting New “Leads”

Here are some additional prospects for mobile or port-
able public-address amplifiers, not previously mentioned:
rodeos, homecomings of local celebrities, bridge openings,
dedication ceremonies, field meets, charity bazaars, rallies,
boat races, lawn fetes, street dances, real estate auctions,
ski tournaments, etc. How do you find out about these
events? Very simple; just read all your local newspapers
from the first ecolumn to the last, cutting out every item
that sounds like business. The number of *leads” that you
can pick up in this way is astonishing.

Another good contact to make is with theatrical booking
agencies. If there are no such agencies in your own city,
buy a copy of “Variety” at the railroad station new-stand
(this is the Bible of the theatrical profession), look up
agencies in the nearest large cities, and send them letters
or circulars describing the P.A. services you have to offer.
Booking agencies handle all kinds of entertainers from
midget troupes to circuses, and very frequently make use
of P.A. systems for ballyhoo purposes or as part of actual
“acts.”

Advertising Helps

It is necessary in most cases to have some sort of printed
matter available for distribution aniong prospects. This
should describe in a general—not technical—way, what ap-
paratus you have, how you transport and set it up at a mini-
mum of bother to the customer, what previous jobs you have
handled, ete. It is very desirable to include illustrations
showing your set-ups at recent events, and to reprint testi-
menial letters from satisfied clients. Most firms are glad to
write such letters on request, particularly if they are told
they will be used
in circulars or

cutfits has been o advertise-
found to be P ments which will
highly advanta- T give them free
geous in break- oums publicity. Y o u
ing up “dead } can readily obtain
spots’ and in se- d\ clear snapshots,
curing the best LA suitable for half-
sound distribu- tone reproduc-
tion. Every hall / tion, with an or-
or meeting room G d dinary hand cam-
encountered in \ﬂ era. The authors
the authors’ ex- § _ US0Oums  vocE con will be glad to
perience has re- N0 SWE 000 0ws 10000 Oners I | S—— e correspond  with
quired different ; : Service Men on
treatment in re- Schematic circuit of the amplifier discussed by the authors. P.A. problems.
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

A. R, QUACKENBUSH

N spite of the fact that many of the
first A.C. Sparton receivers have
passed their fourth year of life, we
find that in most instances the own-

ers continue to hang on to them, prob-
ably because of the fact that the set cost
wbout $375 and, also, because they still
sound good owing to the excellent mag-
netic speaker installation found in these
receivers. You are more likely to get
a call to service a receiver of this age
than a newer set, and, with warmer
weather coming on, we find that the
condenser blocks in these receivers are
more apt to break down. A large num-
ber of calls for service on these sets,
last summer, were caused by con-

troubles

you.

may help your

WHAT THIS DEPARTMENT
IS FOR

It is conducted especially for
the professional Service Man. In
it will be found the most unusual
encountered
service work, written, in a prac-
tical manner, by Service Men for

Have you, as a professional
man, encountered any unusual
or interesting Service Kink that

If so, let us have them. They will
be paid for, upon publication,

ume control is on the right, and the
tunig control is in the center. The
top cover raises as on many battery
sets. The three heater tubes in the
front row as you stand in front of the
set are the R. F. stages; the heater at
the right, in the second rqw, is the
detector; and the other heater in this
row is the first audio-frequency tube,
just as is shown in the schematic cir-
cuit.

If this is the first of these types of
sets you are checking, it would be ad-
visable to check first the 71l's in the
output stage, as these are standard
tubes. You will have no trouble doing
this, and it will give you a little time
to look around and get acquainted with
the set. If type 82, 82A, or 83 tubes
are in these sockets, they may be

in radio

fellow workers?

denser replacements, and fortunate-

ly, they came during the hotter at regular space rates.
months when most other servicing

was slow.

Sparton 62, 63 and A.C.7 Sets

All of us have had jobs on older sets which were not de-
signed with the service idea in mind, and we found that
much time was lost in tracing loose, unmarked and un-
coded leads that were not connected with any definite plan
in mind. In such receivers we usually find the chassis
divided into three different sections, and have to waste
time removing and replacing the set as well as repairing
it. However, with a proper understanding of the layout,
and knowledge of which leads are which, a lot of time and
trouble can be saved, making preliminary testing in the
home easier and surer.

Figure 1 is a schematic diagram of the models 62, 63 and
A.C.7 Sparton receivers using Kellogg heater-type tubes
with overhead connections in all sockets except in the out-
put stage, where two 71's or Sparton type 82, 82A or 83
tubes may be used. These latter tubes are connected in
parallel, not in push-pull. A BH Raytheon is used as the
rectifier.

Preliminary Testing

Having been called upon to service a set of this kind, you
will, of course, go through your ordinary procedure of pre-
liminary testing with an analyzer. The upper front door
of the set pulls down and exposes the off-on switch on the
left, and is simply pulled out to turn the set on; the vol-

checked in the same manner as the
71’s, and they will give about the same readings. In a
few rare instances you may run across some 81’s, which
are 3-volt side-pin heater tubes, which are connected to
the filament supply for the rest of the tubes.

Checking the Heater Tubes

If there are many sets of this type in your locality, it
will probably pay you to prepare some test leads for the
Kellogg overhead tubes and the Cardon side-pin tubes.
Figure 2A shows how to make them. A top from an old
Kellogg tube may be used. Leads from the top may be
brought out to a couple of small battery clips, although
a base from a side-pin tube could be used just as well; it
is advisable to break off the prongs so that there is no
danger of shorts. The leads must be of heavy wire and
not longer than the cord in your analyzer. Two or three
lengths of old loop aerial wire, twisted or braided together
as one lead, using four or six lengths altogether, make
fine flexible leads.

A good 401 tube in either the Kellogg or Cardon types
should show 4 to 6 ma. of plate current. The best way to
test these heater tubes is to check the plate voltages first
by simply removing the tubes and placing your analyzer
plug, using the four-prong adapter, into the sockets one
after another, in turn, simply leaving each tube hanging

AL “Iv.ac | , unewrErto o.C.
[=a) _ (COTJ: MEAVY BLC. .
ey R HEAVY wines N LEADS WitH
BATTERY CLIPS STEb pAmS e L00P LUGS BLack YELLOW
/ T™WIST " . ‘:{‘?:,ts e r
TOP OF T . RED L1
OVERWEAD TUBE ; : TOFILTER | 1D - vion RED —%- * GREEN
=" counecrons : * il |
AS FOUND GRO NOTE 1 o BLACK 1§ COMMON TO ALL REDS.
0N TUBES Small BUC e # GREEN AND VELLOW ARE OPPOSITE TERMINALS OF ONE
™ EET LEAD WiTH ok BECTION. NOTE GREEM ANO RED CROSSOVER FOR
:-.!-L wo0p WG LEADS # CONNECTION TO TEAMINAL STRIP wHICH 1S BELOW
L = . F* £ J THIS CONDEBNSER. IN PACK
ASE OF SIDE- - =A-
i LETAwLS smus:i:\:'c' e : A
:ms “".',2 J :;o::ﬁ B80TTOM OF BOX
LOOKING DOWN ON KELLOGG RED ENDS. | SW
SOCKET LAC wariLl0 7
£ SWITCW
d ™ Ae ~B=
GRID ——. | —_— PLATE Fig. 2. left
At A, making the special test leads; ;f B, socket 7 s /
ti f 5
CATHODE —u—| e CoNN CTION LIS '°";i: ; heab'::ll"qg {20 soLT BAND cAp
At A, the power transformer box; at 8, the right- e e e ——— e ———————
hand box in the power unit. -8~
Fig. 4, right
610 = RADIO-CRAFT for APRIL, 1933

www.americanradiohistorv.com



www.americanradiohistory.com

l
r - e [Frag-------=====--fisssec======== fm=-== C=CEr Nl REPE PP PP oy -
' . mate o § REveooucsn, g REPRODUCER, - L 3 '
' i s [ NRLCS “TERMINAL Ylow voLrace . '
1 u TERMINAL - - ] " ,
' . ) - AN i v 2w | |t
i '
' . -
: s 3 v 2 MF, :
" " - 1
: " MtG u 25. I v == [}
[] L] 2 MEG . : "
i z 9 ) p L d | uz‘l’?‘?’m 1 - = :
1 ¥ T002-mF ¥
5 : wmw A i: 5‘ _1 « o ’l L :
' ?Qﬁ ¥
: £ E:atﬂ — x T MEG. -: —;—'l—r :
E MF
H " _L‘ - - 2 :
H " e s % 10.000 oums :
1 :: b ol 2 ZME, |y
. TE
] [
| TRANSFORMER L s FLTER UNIT H
! RECTIFYING UNIT | & g k . '
1 0 STaAB. 5 T " H
' ¢onD Tas, sTs " 1
g 2 A cono " h
f e VOLUME CONTRO(, 1
1 e "
:.__--_----.._--...'_ML PANEL i . Y
------------------------------------------------------------ ‘]

Fig.

Schemetic circuit of the modals 62, 63,

by the heater leads. Plate voltage readings may be ob-
tained without the tube in the analyzer. Have only one
tube out of a socket at a time, so that you do not unload
the plate supply too greatly. Then, if you want to check
the tubes, place your analyzer plug into one of the R. F.
sockets, get your adapter ready, and check the plate cur-
rent of all tubes, one after another, from this same socket.
No A.C. filament voltage will register as there are no
connections into your analyzer from the filament circuit,

Figure 2B shows the socket connections for these tubes.
The plate and grid connections are the same as on any
standard four-prong socket. If you check the filament
voltage, be sure that short heavy leads are used in order
to avoid excessive voltage drop. If you have not made up
the adapter as shown in Fig. 2A, you may get a fair
check of each tube by having your analyzer plugged into
one of the sockets and quickly removing a tube from the
heater leads and plugging it into the analyzer, noting the
plate current before the tube has had nmuch time to cool.

Layout of Parts

Locking at the set from the front, the left-hand hox
houses the power transformer, the BH rectifier, and the
buffer condenser, just as shown in the schematic. Figure
3A shows the leads from this box. The 3-volt A.C. leads
go to the strip on the back of the set for the heater leads.
The 5-volt A.C. leads are placed under the two push-down
posts at about the middle of the left-hand side of the chas-
sis proper. The short black lead with the lug goes to
the bolt projecting up on the chassis panel, on the lower
left-hand corner. The long lead with the female connector
carries the unfiltered output from the BH rectifier. An
A.C. switch, which is bolted onto the front panel, is
brought out of the front of this box.

The long black lead from the box carrying the unfil-
tered “B” current is connected to the right-hand box, as
shown in Fig. 3B, by the other half of this connector.
Note that there is no filter choke or condenser in this cir-
cuit until we get into the right-hand box. Knowledge of
this point simplifies testing, as will be explained. The
three long rubber covered leads connecting to the back of
the set furnish the filtered “B” current to the chassis and
connect the speaker filter and choke to the chassis circuit,
as shown in the schematic. These three leads are cut dif-
ferent lengths, so that by noting their length, they may
easily be placed back in their correct posts.

Common Troubles
By far the most common trouble in these sets is lack of
plate voltage in all stages. This is usually due to one of
two things, and may be quickly traced. Run a serew driver
between the chassis and the right-hand box, so that all the
RADIO-CRAFT for
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and A.C.7 Sparton receivers, discussed.

leads going to it may be lifted so you can get at them.
Select the long lead running between the two boxes, dis-
connect the connector, and then click it back again. A
spark will show that current is being supplied from the
BH rectifier. No spark would point to a defective BH,
transformer trouble, or a broken down buffer condenser.

The buffer condenser is the most likely cause of the
trouble. The original buffer condenser is a small round one,
impregnated only with paraffin. (If a large red-colored
condenser is found instead, it is a Sparton replacement
and the job has been previously repaired.) It is advisable
to replace the entire buffer condenser with two .1-mf. sec-
tions if one half is found shorted.

If a spark is obtained, with no plate voltage, a section
of the filter block in the right-hand box is most likely
defective. Turn off the set and remove the three long
leads to the back of the set, those coming from the right-
hand box. With a continuity tester, test between the male
end of the connector, located between these boxes, and
ground. A good ground connection may be had at the
ground lead from this box. A low resistance reading tends
to show that one of the three 2 mf. sections ahead of the
10,000-ohm resistor is bad. The last 2 mf. section may
be checked by continuity between the shortest of the three
rubber-covered leads and ground. The 1 mf. section may
be checked by continuity between the other two leads them-
selves, no connection to ground. This is the speaker output
condenser, and should it go bad, reduced volume, hum, and
distortion will be present. Qccasionally, this condenser will
be found to be leaky and not show up on an ordinary con-
tinuity test, but may be detected by the above symptoms.
Figure 4A shows the location of the leads to the condenser
block, which can be seen immediately when removing the
cover from this box.

Thus, with our knowledge of the location of the leads,
and what is in the boxes, it is quite easy to make a fairly
satisfactory check of the two boxes without removing them,
and then, if the trouble is found to be in one or the other,
it may be quickly removed without disturbing the rest of
the set. Little trouble is found in the chassis preper. Oc-
casionally the resistance strip, which is a long, wide, wire-
wound strip, becomes open, or one of the three small
tubular condensers, which ave easily visible when examin-
ing the underside of the chassis, will break down.

Removing the Chassis
About half way down the back of the set will be found
a board which may be removed either by turning wing nuts
or removing wood screws. This board allows us to get at
the bolts and nuts holding the chassis in place. To remove
the right-hand box, it is simply necessary to disconnect
(Continued on page £24)
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Radio Service Data Sheet

CROSLEY ROAMIO AUTOMOTIVE T.R.F. RECEIVER MODELS 90, 91 AND 92
(The T.R.F. series of Crosley Roamio sets; Radio Service Data Sheet No. 88 describes the superheterodyne series.)

Model 90

Average operating potentials are given be-
low. These values are measured with the re-
producer connected and the tubes in place. For
plate and grid voltages, use a high-resistance

meter : measure from tube element to nega-

tive filament.

Tube Fil C.-G. 5.-G. Plate
Type Volts Volts Volts Volts
Vi 2.0 2.5 90 135
vz 2.0 2.5 90 135
V3 2.0 3.0 .. 22.5
V4 4.7 12 - 136
V5 4.5 12 135

The A.V.C. potential is derived as the drop
across R2. With increased signal, more cur-
rent flows through the plate circuit of the com-
bination detector and A.V.C. tube, V3, increas-
ing the drop across R2 and thereby increasing
the bias voltage applied to the control-grids
of V1 and V2. This results in a reduction of
the R.F. amplification, and thus maintains
eonstant the A.F. output determined by the
setting of R1.

Battery D supplies plate potential for V3.
The negative “B" and positive “C” lead re-
turns to the center-tap of two 25 ohm resistors,

to secure the same plate potentials regardless
of whether the car-battery positive or nega-
tive terminal is grounded.

Model 91

Average operating potentials are given in
the tabulation below. Measure, with a high-
resistance meter, to the negative fillament con-
tact.

Tube Fil C.-G. 5.-G. Piate
Type Volts Volts Volts Volts
Vi 2.0 15 100 170
V2 2.0 15 100 170
\'£} 2.0 2.5 7.5 45
Vi 4.9 10% - 170

10* P 170

Kj
SWith volume control “off.”

If a signal of sufficient strength is received
to cause current to flow in the grid eircuwit of
V3 (biased by RE€). the resultant drop aerods
R2 decremses the amplification of VI, V2,
Resistors R3, R4, R5 are R.F. filters.

Manual volume control R1 determines the
A.F. input to the control-grid of A.F., ampli-
fier V4.

Model 92
Operating potentials appear in the table.

|

27 OeTaAvC RFC3

Tube Fil. C.-G. S.-G. Plate
Type Volts Volts Volts Volts
Vi 5.9 3 75 170
V2 3.9 3 40 170
V3 5.9 3 40 45
Vi 59 20 == 170
V5 4.7 40 .. 170
vé [ R — 3

The circuit is adjusted for zero current flow
in the eircuit of A.V.C. tube V6, with normal
signal input; at the same time resistor R3
establishes the normal bias required by the
control-grids of VI, V2. Now, an incoming
signal of increased strength causes diode V6,
in conjunction with load-resistor R2, to develop
across R2 an increased D.C. negative po-
tential which reduces the amplification of V1,
V2. Resistors R4, Rb are R.F. filters.

The A.F. input to the first-A.F. tube, V4.
is determined by the setting of the manual
volume control, R1.

Manual volume control Tesistor R1 has a
value of 0.3-meg. Since Crosley Service
Bulletin No. A8 does not inc¢lude the tube
operating voltages for the model 92, esti-
mated values are given.

At the present time there
models 93 or 94 receivers.

are no Roamio
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CROSLEY ROAMIO AUTOMOTIVE SUPERHETERODYNE MODELS 95 AND 96
(The superheterodyne series of Crosley Roamio sets; Radio Service Data Sheet No. 87 describes the T.R.F. series.)

Model 95
Average operating potentials are given in
the following tabulation. These figures are
measured with the speaker connected: a high-
resistance meter will be required to obtain
correct readings.

Tube Fil. C-G S.-G. Plate
Type Yolte Volts Volts Volts
Vi 5.9 8 T 170
v2 5.9 % 5 170
V3 5.9 v 170
Vi 5.9 .
Yi 5.9 ) 8!
Vé 5.9 13 170 160

*A. V. C. only.
The pele of the A" battery which is not
directly connected to the frame of the ecar

connects through the insulated battery cable
lead to the cable connector of the receiver, nnd
thence to one pole of the power switch: this
D.P.D.T. unit controls both the "A" and
“B” ecircuits. After going throuih the switch,
the “A’ ecircuit branches, one branch geing to
the heaters (connected in parallel) and through
them to the chassis, another going through the
dial light to the chassis, and the third going
through the speaker field, to the speaker cable
shield, and then through the battery cable
shield to the other side of the “A” battery
which connects to the frume of the car.

Tube V1 incerporates the dual action of
oscillator and first-detector. Tube V4 is con-
nected as a dicde and serves the dual func-
tions of automatic volume control and A.V.C.

The grid of the output pentode, V6, is con-
nected to the chassis through a grid leak of
0.3-meg. (in models using a type 38 pentode
this resistor has a value of 0.5-mex.}. The
output volume is determined by the setting of
the 3-meg, poten..ometer, R1.

The A.V.C., potential is developed across re-
sistors R2, R3, which connect to the plate of
the second-detector. V4. The maximum neg-
ative potential (the total drop aeross R2, R3) is
applied to the control-grid of the pentode LF.
amplifier, V2, through filter resistor R4. A lower
potential is obtained at the center-tap of re-
sistors R2, R3. and this voltage is applied to

the controlgrid of the screen-grid LF. ampli-
fier, V3, through filter resistor R5. Thus, re-
sistors R2, R3 serve the dual functions of
suppiying A.V.C. potential, and at the same
time acting as the load resistor combination
across which is degeloped the A.F. potential
which is applied to the .03-mf. coupling con-
denser and thence to the combination grid-
leak and manual volume control potentiome-
ter R1.

The two 8 mf. condensers are electrolytic
units and are contained in one can.

To re-align the set, turn the station selectoer
to 550 ke.. and adjust the service oscillator to
1815 ke., after first connecting it, through a
condenser of 0.1-maf., to the control-grid of V1.
Ground the other side of the service oscillator,
and do not remove the control-grid clip-wire
(of the set) from V1. Next, adjust the I.F.
trimming condensers of LF.T.1 for maximum

reading, and then adjust the trimmers in
shunt to the secondaries of LF.T.2 and
LF.T.3, respectively, for maximum output-

meter reading.

After this step has been completed, the an-
tenna and oscillator circuits, respectively, may
be aligned.

Po.ice Roamio model 951 iz the same as the
moedel 95, except for the coils which are de-
signed for the police band.

Model 96

Following are the averae operatink poten-

tinls to be measured with a high-resistance
meter.

Tube Fil. C.-G. S.-G. Plate
Type Volts Volts Volts Volts
Vi 5.9 4 295 180
V2 59 7 95 180
V3 5.9 4 9% 180
V4 5.9 2 06 180
V5 5.9 6 80
vé 5.9 14 180 170

The uligning procedure in connection with
this receiver is the same us for the Model 95
chassis, exeept that the high side of the
serviee oseillator connects through a eonden-
ser of 0.1-mf., not to the first tube in the set,

001-MF

P {.a!-m. I‘ AF1
37 s | a7

:

vs

MANUAYL (3 MEGS.
VOLUME "CONTROL
01-MF

V1, but to the first-detector, V2, for making
the L.F. adiustments. After setting the station-
selector dial to 550 ke., adjust the service
oscillator to 181.5 ke, and proceed as previ-
ously described.

Then, tunc the service oscillator to 1,400 ke..
set the station-selector dial to 1,460 ke., and
conneet the high side of the service oscillator,
through a condenser of 250 mm{.. to the an-
tenna lead of the receiver: the low side of
the service oscillator connects to the chassis.

It is preferable to use a dummy antenna in
making these adjustments. Align the LF. and
R.F. circuits for maximum reading on the out-
put meter. The circuits of 1.1, L2 and L3
should not he adjusted until the LF. circuits
have been aligned.

The action of the A.V.C. section of this re-
ceiver model is a bit more complicated than
that of the previously.described Roamio A.V.C.
circuits. Consequently, the interested Service
Man is referred to the September. 1932 issue
of RaD10-CRAFT, which contains a lengthy de-
scription of the diode-triode tube, in the
article; “Still More New Tubes” ; fundamental
data regarding A.V.C. circuits in general are
discussed at considerable length in the article,
"Operation and Service of Automatic Volume
Control Systems” (in the same issue).

The manual volume control resistor. R1, has
a value of 3 megs.

Variation in tube current supplied by the
automobile storage battery, due to fluctuations
caused by the generator and load on the bat-
tery, is a cause of so-called “interference” in
many automobile receivers. Although these
Roamio models are designed to eliminate this
effeet as much as possible, in order to insure
the best reception it may he advisable to pay
particular attention to the connection of the
vellow “A' Jead, running it direct to the eer
battery rather than to other possible loeations
to the A" supply.

Whether filter condensers will be required in
shunt to the electric horn, electric windshield
wiper, electric fan, ete.. may be determined by
shunting these units with a test condenser of
about 2 mf.
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READERS DEPARTMENT

A department in which the reader may convey his thoughts to other readers. Included

in this department are letters, kinks, short cuts, and experiments.

Send in your ideas.

SHOWMANSHIP IN RADIO
SERVICE
Editor, RADIO-CRAFT:

Showmanship is a most important
factor in radio servicing, yet most
Service Men overlook it entirely. An
efficient-looking shop suggests to pros-
pective customers the importance of
having the job done right and impresses
them with your ability to turn out good
work., Such a shop tends to instill
confidence in the customer, and makes
it unnecessary to cut prices to get work.

Figures A and 1 shows how a shop
display may be made that will convince
customers that their radio is in compe-
tent hands.

At any secondhand furniture store a
used library table may be purchased for
about $2.50; it makes an ideal work-
bench. In the same store a chest of
drawers may be had for about $1.50;
it makes a fine parts cabinet, and its
top will serve as a spare workbench
when the regular one is crowded.

The two square instru-
ments hanging above the
workbench are home-made
oscillators built into the
cases of old style Sterling
tube checkers, which were
purchased for fifty cents
each. A discarded Majestic
“B” eliminator (on the
shelf of the workbench),
furnishes high voltage for
condenser tests. Service
manuals, and manufactur-
er's data in neat looseleaf
binders are kept in full
view, together with text
books on radio theory and
service. The wall behind
the workbench is literally
papered with  blueprint
schematic diagrams of ra-
dio receivers.

The main testing equip-
ment may be your portable test kit.
In the photograph is a Weston model
547 set analyzer which is cabled to the
bench control-panel. It may be quickly
detached and taken on field calls, thus
eliminating the need for duplicate
equipment. In the schematic diagram
is shown how the test kit is cabled to
the control panel.

Sundry other meters are mounted on
the bench back board. The instrument
resting upon the parts cabinet is a
Day-Rad tube checker. A smaller in-
strument, a Weston model 533, not
shown in the photo, is carried on field
calls along with the model 547 ana-
lyzer. Field equipment and tubes are
carried in a sturdy fiber case (shown
in front of the parts cabinet), which

614

Fig. A
The very interesting service bench of Mr. Freed.
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Layout of the service bench illustrated in Fig. A.
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—7 was purchased secondhand for $2.00.

Across the sides of this case are print-
ed boldly our firm name and address.

It is equally important that an effi-
cient appearance be made in the cus-
tomer’s home if you expect to get the
job at a price that will show you a
profit, so don't be bashful. Display all
your equipment while the customer
looks on; he is highly interested in
watching the meter needles fly back
and forth (even if he doesn’t know
what it all means). Take an extra
minute or so to explain simply what
you are doing. By so doing you will
impress him with the fact that you
know your business thoroughly, that
you are not merely guessing. Then
he will be less likely to attempt to

. chisel you out of your profit.

Incidentally, be sure that your per-
sonal appearance is professional.
Service Men who dress like day labor-
ers generally, get paid accordingly.

To use the portable analyzer with
the bench control-panel,
mount the model 547 in-
strument vertically at the
rear of and about 18 ins.
above the workbench. Con-
nect the voltmeter binding
posts by means of a bake-
lite strip and cable to their
respective contacts on a
maulti-point switch mounted
on the panel.

To measure voltages, set
the Weston switch No. 1 to
switch No. 2, and switch
No, 2 to V.M.B.P. Throw
the panel double-throw
switch to the left and set
the panel multi-point
switch to the desired meter
range, and then apply the
test prods. This whole
procedure takes about two
seconds to perform.

To make continuity tests, set the
Weston switch No. 1 to switch No. 2,
and switech No. 2 to Cont. Test. Throw
the D.P.D.T. panel switch to the right
and again apply the test prods.

To test condensers. set Weston
switeh No. 1 to switch No. 2, set switch
No. 2 to V.M.B.P., and set the panel
multi-point switeh to Cond. Test. Now,
when the “B” eliminator is turned on
and the test prods applied to condenser,
the Weston voltmeter will swing to 250
V. and then drop back sharply to zero
if the condenser is perfect. (The speed
with which the needle moves is a rough
indication of the capacity of the con-
denser.) The pilot light will remind
you to turn off the eliminator when the

(Continued on page 633)
APRIL,
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RADIO-CRAFT'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like,

Furnish sufficient information, and draw
needed, to euplain your meaning: use
List each question.

Those questions which
interest will
At least five

only one side of the paper.

are found to represent the greatest general
be pubiished here, to the extent that space permits.
weeks must slapse between the receipt of a question

a careful diagram when
magqazines,

25 cents {stamps} for ea
Other inquiries should
misunderstanding.

but please observe these rules:

and the appearance of its answer here.
ies, efc.,
Inquiries can be answered by mai

cannot be sent C., O. D.
il only when accompanied by
ch separate question. .
be marked “For Publication,” to avoid

“ULTRA MODERN SUPER"

(189) John Rosano, Stege, Calif.

(Q.1) I am just learning the radio game, and
nmany things are not yet ctear to me. For in-
stance, 1 do not understand the drawing of the
type 58 tube in the article on the "Ultra Modern
Super” in the October. 1932, issue of Rapio-
CRAFT. There are only 8 leads. and there should
be 7; the suppressor-grid lead is missing. 1
would also like to know which lead on the type
55 tube is the cap.

(A.1) The connections of the type 58 tube
are indicated in "RADIO-CRAFT's Tube Table™
which appeared in the July, 1932 issue of Rapio-
CrAFT. The type 55 tube cap connection is the
control-grid of the triode section of the tube.

Mr. Charles J., Romer, New York City.

(Q2) I am very much interested in build-
ing the "Uitra Modern Super” radio receiver
described by Clifford E. Denton. 1 have a num-
ber of parts just suitable for that purpose, and
[ would be very grateful if you would clear up
some of the smaller details. In reference to the
column wiving the List of Parts. [ would like to
know if that four-gang tuning condenser is the
common type, having, as part of itself, a little
trimming condenser for each variable condenser ?
If so, then what is referred to

error and that is, there are two R14’s shown in
the diagram, one of them, the value of which is
given in the List of Parts, is connected to the
center-tap of the Y filament winding while the
other one, shown connected te Sw.l1, should have
a value of about 40.000 ohms,

The following additional information is fur-
nished for the guidance of constructors who may
find the information of value.

With reference to Flig. B, shown on page 203,
the coil marked L4 should have been marked L7,
since L4 is the small R.F. choke located immedi-
ately to the right of the real L7. Coil L4 is
shown directly above the wording "DET. COIL."

The size wire with which the coils are wound
should be No. 88 enamelled instead of the No.
30 enamelled described in the text.

If the coils are purchased, then one change
should be made in the manufactured unit: an
examination of the manufactured antenna coil
will show that one end of LI, one end of L2
and one end of L3 all connect together. This
connection i@ wrong. As the diagram shows,
only coils L1 and L2 have terminals connected
tokether. In the manufactured unit. therefore,
it is necessary to disconnect that terminal of
L3 which connects to both L1 and L2 and
bring it out to a separate post, connecting it to

positive side. The filter choke and the field coil
of the dynamic reproducer are in the grounded
side of the power supply; these inductances are
equally as effective in the nexative side as it
would be in the positive side. for filter purposes.

The coils are space-wound, which accounts for
coils of different sizes taking the same winding
space.

HOME RECORDING_—WEBSTER
P. A. AMPLIFIER

(190) Edward Mendelson, Brooklyn, N, Y.

(Q.1) I recently purchased a Pacent No. 171
Recordovox, with control-box and weights. The
control-box is not the same one as appears on
page 42 of the RaADI0-CRAFT Library Book No.
10. entitled, “Home Recording and All About
[t.” 1 am using a Green Flyer 2-speed motor
with a 12-in. turntable; I am also using a Uni-
versal single-button “handi-mike.” 1 get won-
derful results in recording radio programs but
in reeording music. using the microphone. 1 get
very poor results, which 1 attribute to the micro-
phone.

I own a music studio where I teach saxophone
and clarinet, and I wish to record these instru-

by C3A? Where do you place the

small variable condensers, C4, C6

to C11? You give in your List of
Parts the following: & Acratest
tuhular condensers, .l-mf., Cl2,

C14, C16. CI7. C28: where is the
sixth? Where do you place the
tubular electrolytic condenser type
6650, 50 volts. 10 mf., CI8?

1 do not understand the con-
structional details of the coils. In
Fig. 2A, you show the band-pass
coil. and 1 note that there are five
coils, yet you state that there are
three, hoth in the schematic dia-
gram and under the heading of
coil data. How are these ecoils
(meaning all the coils in the set)
honked up?

Ti. N2 77 T3 Ne 12C
T2. N2 ‘?Z‘E T4, N2.0-20W

ir PICK-up
e —— e Ll

ments, later on extending this to recording
bands. My technical knowledge is
rather limited,
REPROPUCE"L I use my Colonial 32 as an
» amplifier. This set incorporates a
type 27 detector tube and two type
j 45 power tubes, and I use RCA
| mec;\k Victor black, pre-grooved records
il and home recording needles.
I want to have some sort of a
- control box with an input stage
L] mEw with some sort of meter on it.
[ co Also, if possible, a level indicator.
What sort of microphone, sensi-
[ tive or standard, and what kind of
control box should I get? What
;loilto is the approximate gain of my
‘} amplifier ?
(A1) If you require a very
high grade of audic output, it will
VOICE CoIL be necessary for you to secure a
.‘"-/ condenser microphone with an
I associated amplifier, If you dn
‘fil not care so much for quality but
still desire wood reproduction, then
] You might use at least a double-
REP:ED;’CEII button carbon microphone.
- Control box designs of various

(A.2) Each tuning condenser TN AL
has its own small trimmer mounted L
oun the tuning condenser pruper.
One of these is C3A. The main 1 a2
tuning condensers are Cl1, C2, C3,
and C5. Units C4, C6&, C8. C9, mic
and Cl0 are small trimmer con- =
densers connected as shown in the Fig. Q.190.

circuit. Those from C6 to C10 in-
clusive are part of the L.LF. trans-
formers. C4 is a separate unit, the value for
which is given in the List of Parts. The sixth
.1-mf. fixed eondenser is C15, whose connections
are clearly indicated in the circuit. Condenser
C18 is placed directly across the two terminals
of resistor R11, as shown in Fig. 1 of the
article. It js only a small unit, perhaps 2 ins.
long x %- to %-in. in dia. The coil data given
in the article is correct, but please disregard the
lengths of each winding. Merely wind a specifie
number of turns with the specified wire.
Referring to Fig. 2A in the article, there are
onty three cails present: the antenna coil,
(which is clearly labeled as such) and the two
hand-pass coils. Now, the point to remember
is, that when winding one of the band-pass coils,
vach of which contain 126 T. No. 33 enamelled
wire. wind 40 T. close together, but begin the
4lst turn approximately 3/32-in. away, and then
complete the remaining turns. In other words,
this single coil has two sections, one consisting
of 40 turns and the other of 86 turns. The same
idea is followed in winding the other coils.
Please bear in mind one point that was an

RADIO-CRAFT
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Schematic circuit of the Webster Model B-112 mobile D.C. power

amplifier,

C268 and R3, as shown in the diagram. The
coil L6 has 26 turns of No. 33 enamelled wire.

If the receiver motorboats after completion,
insert an 85 millihenry choke in series with that
side of resistor R7 which ®oes to the secondary
of 1.LF.T.3.

(Q.3) Howard W.
Ontario.

Referring to the article concerning the "Ultra
Modern Super’ which appeared in the October,
1932, issue of RADIO-CRAFT, I believe that ! have
found some errors in the schematic ecircuit.
First, the plates of all the tubes are connected
to the ground filter system.

Also, in the drawings of the eoils, the 80-turn
grid coil, on the detector-oscillator-tickler form.
is shown with a space of 1% in. Isn’t there any
difference between the spacing of these coils?

(A.3) You state that the plates of all the
tubes are connected to the ground of the filter
aystem. A closer check on the wiring will show
that this is not the case, though. The plates of
the tubes are connected to the filament of the
B0 rectifier tube, which is the high voltage or

Minard, Owen Sound,

1933
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types, and also complete construc-
tion data on level indicators, have
appeared in the RapIo-CRAFT ar-
ticles on home recording.

The gain of your amplifier is approximately
60 db. which should be about sufficient for your
purpose. We do not suggest any changes in the
present arrangement inasmuch as you are bound
to run inte difficulty, due to the comnplications
which would be sure to arise, However, if you
care to spend the money, it might be well for
you at least, to secure a separate amplifier, to
be used for the recording system alone. This
will result in increased stability and operation,
which is entirely independent of your radio.

The usual run of needles for home recording
do not give very good reproduction. In most
cases, a decided lack of the higRher notes are
noticed and therefore these “soft’ needles cannot
be satisfactorily used for professional or semi-
professional work. A high grade of needle of
the sapphire type should be suitable for your
purpose.

(Q.2) How is it possible to use tubes of only
one type for a power amplifier? An example is
the Webster Model B-112 Mebile D.C. Public
(Continued on page 623)
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Radio’s Greatest

The n:ost

Complete Directory of Radio Circuit Diagrams—
in ONE VOLUME of over 2,300 PPages

with Extra Heavy Cover

Looseleaf Bound

Buny this Big Volume on our New

DEFERRED PAYMENT PLAN

Here are two of the most surprising
announcements that we have ever
made to the radio trade and we know
that it is such good news that every
radio man will be greatly enthused.

FIRST—that the three -editions of the
OFFICIAL RADIO SERVICE MAN-
UALS have now been combined into
one big volume of over 2,300 pages.

SECOND—that this new single volume
of consolidated radio circuit dia-
grams and complete radio servicing
course can be bought on a deferred
payment plan—and at a big saving
for you.

It is needless to say how valuable the
OFFICIAL RADIO SERVICE MAN-
UALS have been to members in every
branch of the Radio Industry, and how
many thousands of each edition have
been sold to manufacturers, jobbers,
dealers, Service Men and experiment-
ers. But we must emphasize this one
fact: Service Men now realize that
they are tremendously handicapped
without the full set of Gernsback Man-
uals. So much so, that those who
have purchased only one or two vol-
unes, are NOW ORDERING THE
MISSING BOOKS. They want their
files to be complete.

The complete book gives you a vol-
ume of over 2,300 pages with over
5,500 diagrams, charts and photos.
There are absclutely no pages or il-
lustrations or diagrams duplicated.

Mail Coupon Today!

P e e e —
GERNSBACK PUBLICATIONS, Inc., I

| 96-98 Park Place, New York, N. Y.

| Gentlemen: |

In accordunce with your Speclal Offer, 1 enclose |

| herewith $£3.00 as first payment toward the One

1 Volume Radlo Mantal. Please forward it to me |
protptly. Upon receipt of the book, T shall paJ

| express company $5.00. Thirty days later 1 shall |
send you $3.00, and sizty days after receipt of |

| tooks, I shall send you my last payment of $3.00.

1f you want to tuke adeantage of the Special Dis

count’ of 10%, remit only $12.60 with this coupon.

There is no radio book published today
which is so modern, up-to-the-minute,
and which contains so much useful in-
formation as is to be found in this
single volume, It is a book that will
outlast any other radio book in print.
Look carefully at the photograph of
the complete edition on the opposite
page. It measures 9” wide, 12” long,
43" thick.

Included in this veolume is a com-
plete radio servicing course. This
course covers every step needed to

learn the servicing business . . . from
starting in  business . . . materials
needed . . . and how to go about

servicing receivers and repairing other
radio equipment. This course in it-
self, is actually worth the price of the
entire book.

Our new plan now enables every radio
man to get this single volume—a Com-
plete Directory of all Circuit Dia-
grams, of over 2,300 pages, on de-
ferred payments. You can order this
book immediately—get it in a few
days, and use it while you are doing
servicing work. You can make the
first few calls pay for the entire cost
of the book.

For you to get this book is quite simple
and it is sent to you as soon as your
order is received. You pay for it in
small monthly amounts which can be
taken from your earnings. If you
were to buy the three volumes sep-
arately, the total cost would be $17.00,
including the supplements.

Now you can get the
1931 OFFICIAL RADIO SERVICE
MANUAL, with Supplements,

1932 OFFICIAL RADIO SERVICE
MANUAL, with Supplements,
and the 1933 OFFICIAL RADIO
SERVICE MANUAL Complete

at a big saving.

THE SPECIAL NEW PRICE FOR ALL

THREE MANUALS, WITH SUPPLE-

MENTS, IN ONE VOLUME, WITH
HEAVY BINDER IS ONLY

511.00

You buy this book this way—
Send $3.00 with order—

Pay $5.00 to Express Company upon
receipt of book.

Send $3.00 thirty days after receipt
of book.

Send $3.00 sixty days after receipt of
book.

Total $14.00.

IF THE ENTIRE AMOUNT IS SENT
WITH YOUR ORDER, WE WILL
ALLOW YOU A 109 DISCOUNT.
THIS CAN BE DEDUCTED FROM
YOUR REMITTANCE.

IMMEDIATE SHIPMENT

Over 2,300 Pages

Over 3.300 Illustrations

THIS IS THE GREATEST SINGLE
VOLUME RADIO BOOK IN PRINT TODAY

GERNSBACK PUBLICATIONS, Inc.

96-98 Park Place
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TRADE IN

Your Ohsolete Tester
for a Modern $90

"SUPREME"
ANALYZER

at a total
cost of only

A modern Model 101
remanufartured  fror
i "attern 149 Jewnel.

Stop losing time, temper, MONEY
with out-of-date testing equipment.
Your old tester and only $39.50
bring you the modern 890 "SU-
PREME" Analvzer Model 401. “Su-
preme by Comparison” in every de-
tail of construction and utility—
many exclusive “"SUPREME"” fea-
wres. Complete resistance analysis
made directly on the Analyzer panel.
Tests all the new tubes, including 4,
S, 6, and 7-prong types. Modern
copper oxide rectifier meter for out-
put measurements—unexcelled resist-
ance ranges. And at a total cost o
you of only $39.50—with your old
tester.

GET THE “SUPREME” PLAYN
Write for Folder No. 101

Supreme Instruments Corp.
Greenwood, Dept. 158 Miss.

FORDSON

announces a dew and better midget radio

AT THE LO\\PST PRICES EVER

THE NEW RIX TU lll‘.
@nlhzntnnegIQif.ﬂm
THADE MARK TUBES

Superbeterodyne  siz R ', A, liconsed
With automalic tubea for 84.85 extra
volume control

Mass production enables us to quote the

lowest prices. Buy direct from manufac-

turer.
WE REFUSE TO BE UNDERSOLD!

FRE CIRCULAR GIVING

COMPLETE INFORMATION
FORDSON RADIO MFG. CORP.
11700 Livernois Ave. Detroit, Mich.

618

POSTAL UNIVERSAL KIT SET

{Continued from page 589)

With an antenna only 20 ft. long and neo
ground connection, there has been no diffi-
culty in picking up many distant etations.
with receivers located at points around New
York City, This has been made possible by
so arranging the positions of the components
and the constants of the wircuits that oper-
ation of the manual volume control R7 per-
mits the circuit to become regenerative and,
if desired, to oscillate, near the maximum
volume position of this unit. In order to
maintain exact resonance in the -tuned cir-
cuits throughout the broadeast band, and thus
recure maximum sensitivity and selectivity
over this range, the special R.F. coils, LI,
1.2. are accurately matched at the factory by
means of an oscillator set-up. Adjustable
vanes are provided on tuning condensers C1A
and CIB for rough adjustment of the tuned
circuits at several peints in the broadeast
band; trimmers shunt ClA and C1B. Thus
the constructor is assured that these
components may be accurately and con-
veniently aligned. The undistorted power out-
put of this sct ig approximately 500 milli-
watts.

Operation of the completed receiver may be
checked, and possible faults in wiring im-
mediately localized. by checking the operating
potentials against the following figures; these
were obtained by measuring the voltage be-
tween the respective tube elements and the
nefative side of the 110 V. power line:

H. H.
Tube Plate S.-G. Cath. No.1 No.2
Type Volts Volts Volts Volts Volts
a9 1006 100 1.to 35* 12 6
36 100° 13.5 3 (app’x) 0 [
38 100 160 13.5 12 18
2525 105 18 43

*Unless measured on a V.T. voltmeter the
reading will be less.

Constructional and Circuit Features

Due to the fact that the rectifier tube. V4,
“absorbs** 25 V. of the available power supply,
it is possible to use a 50 W, “bleed” resistor,
Ré. of only 156 ohms. By epacing out this
resistance-wire on a long, asbestos-covered
metal strip, as shown in Fig. C, the heat is
held to a low value and is thus most effec-
tively dissipated.

Thomas W. Crossley, chief engineer of the
company. has completed a novel arrangement
of the detector ¢ircuit which results in maxi-
mum signal sensitivity with undistorted audio
output. This circuit variation takes advan-
tage of the fact that a sereen-grid tube oper-
ating into a resistance of high value should
be operated with a low screen-grid voltage
in order to secure these advantages in oper-
ation; therefare. =ince the power tube re-

quires about 13.5 V., which salec is the recom-
mended screen-grid voltage for V2 (with the
plate voltage available through load resistor
R3) the screen-grid of V2 is directly con-
nected to the cathode of V3, the voltage drep
across the bias resistor R5 supplying to the
screen-grid of V2 a potential which is positive
with respect to it, Thus. resistor R5 eerves
a double purpose. Another point of interest
is the use of C6 (from the insulated frame of
the reproducer to ground); it eliminates a
source of resonance hum.

The bypass condenser C3 in shunt to the
primary of the output transformer T serves
the dual function of compensating the high-
frequency response characteristic of the out-
put pentode circuit and at the same time
serving to resonate the primary circuit to a
lower frequency. thus doubly aiding to in-
crease the effective low-frequency response,

Of particular importance to those who may
wisrh to operate this set on storage batteries
is the fact that the tetal current drain (A"
"B and "C”) is less than 8 A, On 110 V,
the total power drain is only 35 W,

By reference to the following List of Parts,
it will be noted that electrolytic condensers
and other space-conserving units are specified.
If desired. tubes and a special carrying case
are available. as indicated in the supplemen-
tary data in the List of Parts. Inquiries con-
cerning this extremely simple. effective and
inexpensive kit-set, if directed to the atten-
tion of the writer, will receive his prompt, per-
sonal attention,

List of Kit-Parts

One Postal high-gain antenna R.F. tuninx
coil, L1;

One Postal high-gain interstage R.F. tuning
coil. L2:

One Kenyon choke coil,
KC-490, Ch.:

One Postal two-gang, 350 mmf. tuning con-
denser, C1A, C1B;

One Cosmie ,01-mf. coupling condenser. C2:

Two Cosmic .002-mf. tubular condensers., C3:

One Micamold 500 mmf. condenser, C4;

One Cosmi¢ .006-mf. tubular condenser, C5:

Two Cosmic .05-mf. tubular condensers. C6:

One Micamold 8 mf. electrolytic condenser.
200 volts, C7;

One Micamold dual 4mf.
denser, 200 volts, C8;
One Micamold dual! 5 mf. electrolytic con-

denser. 35 volts, C9;
One resistor, 300 ohms, 1 W,, R1;
One resistor, 35,000 chms, 1 W., R2:
One resistor. 0.2-meg., 1 W., R3;
One resistor, 1 meg.. 1 W., R4;
One resistor. 1.500 ohms, 2 W, R5;

(Continued on page 625)
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TUBE TESTER '
(Continued from page 607)

and may be built at a cost of §11.85. The coun-
ter model may be assembled for $10.00. The spe-
cial etched-lithographed panel measures 8 x 10
inches, and is drilled for mounting all sockets,
switches, and the meter. Also, there are screw
holes for supporting the panel. An itemized list
of everything needed is given at the end of this
article. The ten wafer type, floating contact
sockets should be mounted on the panel as
shown in Fiz. 2. Be sure to mount the proper
socket in its exact location and position on the
panel, otherwise the tube type number on the
panel would not correspond to the sockets, and
the wiring would not conform to the directions.
Construction Details

Turn the panel over so that its under-side
faces you. Refer to Figs. 2 and B. Fasten the
three 4-prong sockets, V6, V7, V8, in the posi-
tions shown at the right by means of small
screws and nuts. The filament contacts of each NO W
of these sockets should be at the base. Next. Y C
mount the three 5-prong sockets. V1. V2, and Ou a'l
V5, as shown. one of them at the lower rixht-
hand corner, and the other two on the upper Use the
left side. The filament holes should be in the - s -
position shown. The three 6-prong sockets are W ld F
mounted so that two of them are in the center Or 8 l'l eSt
at the top of the panel, V9 and V10, and the

-
other is second from the bottom on the left hand Reststors

side, V3. Filament holes are in the position

shown. The 7-prong socket. V4, is mounted in on Every Job!

the lower left-hand corner with filament holes
as indicated. If desired, the panel may be pro-
cured with all the sockets rigidly mounted with
eyelets.

The meter is mounted next, and secured in
place by means of the holding screws inserted
in the movable ears on the back of the meter.

The jack switch, Sw. 1, should bhe mounted
in the hole marked “short-regular.” It is im-
portant to adjust the locknut and washers so

that the switch will have positive aection in its 0 0 .
“in” and ‘‘out” positions. The jack levers should UBSTANTIAL reductions on list prices @L’g
:1_“9 a clear make and break in the two posi- of the entire line of IRC Metallized

10NK. - - . . - .

The S. P. D. T. toggle switch. Sw. 4. shouli Resistors and Kits as well as 5 and 10 watt Metalli
'ibf;' mounted in the hole l:narked -'522-232-234." Power Wire Wound Resistors and Motor

e position of the switc hould ch that . . G
that end of the sewbir::h hr:d(i):i! u:em:ermin:I Radio Suppresso_l's become effeCtl.ve March IFESISTOI‘S
should point toward the line-voltage switch, 15th—a Step Wthh means breaklng down sll-::(:-;tntl‘:t;,lg’r;:juukz:
Sw. 2. i : service men t ly 12c each instead of

Insert the 4-point selector switch, Sw. 2. in the last parner tq enable h ld. nﬁ L l’l;c. 2?3\,":“(( ';:e:i’sm(:g
the hole mark:d “line voltage.,” and tighten by | standardize exclusively on the world’s fin-  gere2ic:nowise. Other
means of a locknut. Its position must be so est and best known line. values also reduced.
aligned with the indicator knol» that the dot . . 5
on the knob and the contact terminals correspend No Ionger is there the sllgthSt excuse for using Re-
to the markings on the panel. g st h erformance ‘‘just

A small fibre sub-panel is used to mount the sistors Of gl‘(l{]tlon"d le p f )}RC; 'I’I . I;ecal.lse they
two momentary contact push switches. Sw. 5 and are Cheap' oW you can use sa Of the tnne—for
Sw. 6. This sub-panel is supported by fastening all ()f your jol)s,
it between the pancl and the 7-poaint sclector o o H
switch, Sw. 3. mounted in the hole marked But Price is only part of the story. High as IRC stand-
“tﬁ!ﬂm]en;i-“ ?"’z‘ﬂm{ ':h]ils hfulteh is also a contact ards were in the past, new manufacturing processes and
sir f: 13 . H H
rorket,  Fasten the T-paint switeh nud kuoh o | equipment have resulted in still furthe_r refinements
that its pusitions correspond to the markinks on which insure the utmost accuracy, exceptional perform-
the panel, . . o i i

Ingert the switch buttons in the holes marked ance 1.mder lO‘ld. absolute un.lformlt.y .and dependable
“second plate,” Sw. 5. and “bias test.” Sw. 6. be- operation under all atmospheric conditions.
fore the filament selector switeh is tightened. Be - Dyl : : :
sure that these momentary contact switches are l{’R\\“‘ N I nc_e WIthput Qua_llty nmeans nOthlng'
securely mounted so that pressing the button will = i8N Combined with Ouallty'plus, however, it
give a sharp break of ome circuit and a positive o . ats inati —_
make of the other. Be careful that the two cir- POWER forms ‘lr.l unbe‘ltdble _comblndt-lon . an
cuits are not closed at the same time in any WIRE WOUND outstanding opportunity for simplified
position of the button. Mount the lare 10 watt, e . stocks, greater service satisfaction and
900-ohm resistor, R1. as gshown in the diagram. RESISTORS l' ﬁ
The wiring procedure is as follows: Formerly 30c. 5-Watt Jl'gel' pro ts.

(1) Wire all the filament terminals of the Power Wire Wound Re- Order complete IRC assortments —
sockets, exactly as shown in diagram of Fig. 1. sistorsare nowonly 2lc. '
(2) Connect the cathode terminal: to the fila- 10-Wait size 30c. Motor tOday .
ments just as indicated. (3) Wire the socket Radio Suppressors re-

plate terminals and follow the diagram. (4) duced from 30c to 2lc

Connect the control-grid terminals tosether as each.
per diagram. (5) Wire the remaining grid con-
nections as shown on the diagram. (6) Connect IRC o

X nnec offers numerous service helps and book-
one end of the 7.000-ohm. wire-wound, pigtail o .
plate-circuit resistor, R2. to the negative termi- ’e.fS, ".'any Of. which are o.btal‘nable FREE
nal of the meter. The other end ef the resistor with kits. Write for new pr{ce list and cata-
is connected to the plate terminal of the socket log ofourjull line.

above the meter. Be careful not to bend the
portion of the resistor leads colored brown or

tions and pen_circult the resistor. (1) Gommect INTERNATIONAL RESISTANCE CO

the large 10-watt resistor, R1, according to the

diagram. (8) Wire the multi-circuit jack switch, 74 Wellington St,, W., 2006 Chestnut St.,
{Continued on page 622) TORONTO, ONT,, CANADA PHILADELPHIA, PENNA.
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KEEP IN STEP

WITH Federated

i

FALL IN LINE

wWith Federated's fast growlng followlne.
‘Thousands of active customers in the radio (rade
are o step with us,  Start saving today on radio
parts, s€is and accessorivs. Make iure tnat your
dollar produces 100 rents In radio values,

ATTENTION ?‘i i

To our line. Replacement
parts, sets, tubes. meters,
speakers. amplifiers. micro-
phones, cabinets, transform
ers, condensers, etc, Every-
thing fn radlo from a bind-
ing post 10 u complete set.
&

FORWARD
MARCH

P'rogress In radlo is
rapid. New  parts
and developmenis are
constantly appearing.
Federated Purchaser has long been the leader in
Pprocuring  these new developments ana offerink
tiiem to the trade at consistently lower prices.
Federated publlshes five catalodues a year to
bring these new deslgns to You almost &8s fast as
they

4

£

appeur.

~— ORDERS
FROM THE FRONT

send for our 104-pare (-.uulul:uc today. Buy
fran our nearest branet
Distributors of A:ratnsl Parts.

[Federated Purchaser 1o

Main Office. 25 Park Pl.,Dept.G. New York. N.Y.
1331 So. Michigan Ave.. Chieago, It
2909 N. Broad St.. Phila., Pa.
631 Spring St. N. W., Atlanta, Ga.
273 Ceniral Ave., Newark, N. J,
9226 Merrick Rd., Jamaica, L. I.
Bronx. N.
New York, N v,

534 E. Fordham Rd..
169 Washington St,,

REPLACE BURNT-OUT =
DEFECTIVE BALLASTS

ILLIONS of

Sets including
MAJESTIC and other standard lines
need ballast Replacement NOW.

JOBBERS AND SERVICE
ORGANIZATIONS—

Send for our plan outlining Ballast
Replacement Market and Money Mak-
ing Plan. Also Volume Control Re-
placement Data Book.

CLAROSTAT MANUFACTURING CO., Inc.
285 N. 6th St. Brooklyn, N.Y.
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TRANSFORMERLESS RECEIVER

(Continued from page 600}

factors into consideration, and whose compo-
nent condensers start to melt when the re-
ceivers are operated more than a few minutes!
Under these conditions, the condensers lose part

of their bypass and filtering bproperties, and
cause the set to break into oscillation; the
loudspeaker output becomes distorted, and is

| accompanied by an increasing hum level.

Another point of interest is the fact that the
chassis itself is not “alive’ and can be touched
with perfect safety when connected to the
power line, whether being operated on D.C. or
ALC. (Many of the present-day D.C. receiver
chasses are connected directly to the power line
and serious damasge might result under certain
conditions when attempting to ground them.)

| However, the R.F. signals are grounded through

the power line and the necessity of a separate
ground connection is thereby obviated.

From an inspection of Fig, A, showing the
front view of the receiver, and Fig. B showing
its base, it can be clearly seen that the lavout
of the chassis is very compact, and yet roomy
enough to assure rapid assembly and wiring. It
has been designed with the idea in mind of
permittin® any novice to build and assemble
it with ease in a short time.

The chassis is 10 inches .long, 434 inches
wide, and 1% inches high. All data regard-
ing the cireuwit are given in Fig. 1.

The electro-dypamie speaker is mounted di-
rectl? on fthe éhassis, (Note that magnetic
speakers, similar in over-all size, are available,
and may be used instend of dynamic speakers
without any .circuit changes.) To its left (re-
ferring to Fig. 2) is the volume control (R9),

| and at its right you will ‘'observe the shaft of

the two-gang condensers (CG). The coil (L1)
shown in the schemuatic diakram is the antenna
coil. Although this unit is very small physically,
it is especially designed for this miniature chassis
where conservation of space is8 vital, and it is
actually superior in performance to many larger
R.F. transformers because of the use of a litz-
wire bank-wound secondary winding of a low
D.C. and R.F. resistance. Its primary is of the
high-impedance type, and to keep the gain con-
stant over the whole broadcast band, it is
capacitatively compensated for the higher fre-
quencics by means of a turn of heavy bus bar,
which can be ensily discerned on the upper part
of the coil form.

The broadesst signals are fed from the aerial
through this transformer to the grid of the first
R.F. type 44, variable mu tube. Both this tube
and the R.F. transformer are positioned in such
a way as to be totally shielded from the rest of
the circuit. The R.F. transformer (L2) located
beneath the chassis, couples the first RF. to
the second R.F. tube, which is also a type 44.
Full gain is obtained from the first 44 tube, as
it has a very high plate-impedance load. A very
small condenser of & few micro-microfarads is

15 connected to a close-coupled untuned trans-
former (L3) which is mounted underneath the
speaker,~—this eoil impresses the amplified sig-
nals upon an 85 detector tube. This tube is
superior to the 38 heretofore eommenly used in
that it is an audio emplifier at the same time,
having an amplification factor of about 8.3.

To preserve the high grade audio signals thus
far obtained, this detector-amplifier tube is re-
sistance coupled to the type 43 output tube
which. in turn, feeds into the matched output
transformer of the 4.,000-0hm field of the loud-
speaker. The output tube (heater type) is 'self-
biased,” and a condenser of 5 microfarads (C9)
is placed across its cathode resistor (R4) to
prevent any degenerative effects.

The rectifier tube, a 25PZ5, has also been
especially developed for this type of service. It
is of the cathode type and can deliver up to
100 milliamperes, although less than half this
amount is required for all the tube and speaker-
field requirements,

The first filter condenser (Cl1) of 12 micro-
farads is necessary to prevent any trace of hum
or line noises, and to bring the tube plate volt-
age up to 110 volts when the recciver is used
on an A.C. line. The volume control is connected
both into the antenna and into the cathode
circuits of the two type 44 tubes. It is specially
tipered and has a minimum self-contained bias
resistor of 400 ohms to prevent under-biasinyg
and deleterious tube effects, This dual control
is necessary, because the overall sensitivity of
thi8 receciver is so great that when it is con-
nected only to either a small piece of copper
screening built into the top of a mantel cabinet,
or to a few fect of wire, a Jarke number of
broadcasting stations ean be heard. In fact, this
receiver can actually be cperated by merely in-
serting its plug into any light socket, without
installing an aerial or attaching a ground!

In conclusion, the dominant engineering
thought was to design a true midgel receiver
that could rightfully claim superior performance
as jts attribute,—to assure this perfection, note
that this receiver employs two high gain R.F.
stages. which exclusive feature makes this re-
ceiver very desirable for radio fans who desire
extreme long distance reception on an antenna
measuring between 15 to 30 feet long!

Due to its extreme compactness, this receiver
may be mounted in any manner ‘to suit one's
own ingenuity. lere are only a few novel sug-
gestions along these lines: within a business
man's desk drawer underneath a dining
rcom table . . . within a bureau drawer . . .
underneath any small table generally found in
parlors permanently mounted within a
traveling suit-case . . . into a wall or partition

. within a bed!?

List of Parts

One Coast-To-Coast miniature wooden consolette

an integral part of L2, and is mounted directly One Coast-To-Coast drilled metal chassis, type
upon ijt, acting a3 a coupling condenser between E14;
the two R.F. stages. The seconi tube, in turn, ‘Continued on page 621)
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TALKING BEAM

(Continued from page 598)

dous bands of frequencies that are available by
this new method. we wonder why more effort has
not been put on systems to relieve the terrible
congestion that now exists in the present broad-
cast channels. The frequency of the ionizing
current Fives us one channel to work on. Now,
if we take another searchlight and change the
ionizing frequency, say, 10 or 20 kc., we have
another channel—and so on for the entire broad-
cast band. Mercury has three spectral lines.
vellow, green, and blue. In the recent broadeast
we used the blue line. This means that we can
have 600 searchlights using the 600 channels on
the blue line. with 600 more chantels on the
yellow line of 600 other search-lights, and still
600 channels on 600 more lights using the green
line. At first this statement may seem wid. but
anyoneé who will tuke the time to investigate
the system will find that things have not been
misrepresénted.

This opens up a tremendous field for Service
Men because one of the best ways to take care
of an apartment house would be to have one
large reflector on the top of the apartment and
the audio developed in each cell could be “piped”
down throurh the building at 500 ohms und
rented to each subseriber so he could pluf the
program into the phonograph jack of his present
broadcast receiver.

It is only necessary to stop and think for a
moment to see the tremendous value of this
system to armies and navies, both in time of
peace and in time of war.

In summing up this brief outline. it would
seem that inventions in the metal-vapor induc-
tion-lamp field have set a new mark for high
quality communication systems. The directive
qualities may be used if desired, or the complete
360 degree servicing of any area by well-known
lens systems. The horizon being the boundary
of interference between cities, together with an
almost unlimited frequency response for tele-
vision, augurs well for this system of communi-
cation which will be bound to show startling
advances in the near future.

TRANSFORMERLESS
RECEIVER

(Continued from page 620)

One Jensen electro-dynamic speaker for one 43
output tube and 4000-0hm field, type SpEl4:

One Radie Condenser Co. 2 gang .00035-mf. con-
denser, type CrEl4, Cgl, Cr2:

One Coast-To-Coast filter choke 15 hy. 30 ma., |

tybe ChEN4, Ch:

One Gen-Ral antenna coil, type L1E14. L1:

One Gen-Ral R.F. interstage transformer, type
L2E14, L2

One Gen-Ral R.F. untuned transformer. type
L3E14, L3

Two El-Meneo mica condensers, .006 mf., type
2438A, C1, C8;

Three Solur paper tubular condensers, .l-mf.
200 volts, type 6706A, C2, C3, C7:

One Solur eclectrolytic 8 and 4 mf, dusl conden-
set. 175 volts, type C4E14, C4, C10:

One El-Menco mica condenser, .00015 mf., type
2438B, Cb;

One El-Menco mica condenser, .0003-mf., type
2438C, C6;

One Solar electrolytic, 5 nf., 35 volts. type
CiEl4, C9:

One Solar electrolytie., 12 mf., 175 wvolts, type
Cl1E14, C1t;

One Lynch resistor, 25,000 ohms, 1/3 watt, Rl

Two Lynch resistors, 500.000 ohms. 1/3 watt,
R2, R7:

OI;: Lynch resistor, 1.000.000 ohms, 1/3 watt.

3

One Lynch resistor, 600 ohms, ' watt, R4:

One Lynch resistor, 50.000 ohms. 1/3 watt, R5

One Lynch resistor, 20,000 ohms. 1/3 watt, R6

One El-Manco. 150-ohm, 15 watt wire wound
registor, R8:

One Electrad 10,000-chm potentiometer with
special taper and 400 ohms minimum resis-
tance. R9;

Four Cinch miniature, 5 prong wafer sockets.
St 2,38, 4

One Cinch miniature, § prong wafer socket. S5 :

Five RCA tubes: two 44, one 86, one 43, one
25PZb:

One Line cord with plug:

Miscellaneous hardware. wire knobs, ete.
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Model 677 Weo
ton Tube Seller.

Owcitfatir, Tubochecker, An-
alyzer. Fur Aualvaer petlind

Orgillatur. Valt - Qlonieter,

Capacity Meter, Fur IPsint .t
Paint method,

Profit Producing
Service Kits

See them at your jobbers

Convenience and accuracy have been combined in these
two modern combinations of Weston Standardized Serv-
ice Units. They are business builders, Either combination
(uickly and surely gets at the root of the trouble.

For the ANALYZER-TUBECHECKER method Weston offers
the combination of Model 660 Analyzer, Model 661 Tube-
checher and Model 662 Oscillator. For those preferring
the PoiNT-TO-PoINT method, Model 663 Volt-Ohnuueter,
Model 664 Capacity Meter and Model 662 Oscillator pro-
vide the ideal eombination.

Every service man should get all the facts about these
two combinations of Standardized Service Units. Mail the
coupon for complete information.

Weston Electrical Instrument Corporation, 599 Fre-

linghuysen Avenue, Newark, New Jersey.

WESTON-JEWELL

adro Listrumients

599 Frelinghuysen Ave., Newark, N. J.

Name.

Address.......

Pattern 540 Port:
alile Tulie Seller.

o~ a e ———
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WEsTON ELEcTRicAL INSTRUMENT CORrorationN

Please send me further information
on Weston-Jewell Service Equipment.
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TUBE TESTER I YMODERNIZE

(Continued from page 6139)
-
Sw. 1, following the diagram. Note that only § l ourAn" lyz()r

terminals are used. Be sure to connect the cor-
rect wires to the right terminals. (9) Wire the General directions and diagrams for replac-
toggle switch, Sw. 4, following the diagram. ing the 906WL or 907WL Analyzer Plug
(10) Wire the “second plate” switch, Sw. 5, as and Associate Adapters for the UY plug of

o & any set analyzer, also for substituting the
shown. (I1) Connect the “bias test” switch, new Com os:te and Seven-Contact Sockets

Sw. 6, according to the dingram. for the UX and UY analyzer panel sockets

Final construction data are as follows: are furnished free with orders for same.

(1) Insert the lead with the control-grid cap 907WL Na-Ald  7-Prong latch-lock

i through the panel and connect as per diagram. analyzer plug.

TH ERE s MON EY (2) Insert the Belden rubber cable through the | BETD -1 SO — B
panel and connect one wire to the ‘‘common”

side of the filament at the socket as shown. The S07WLC Above plEF with five feet

e

l " TH I s BOOK “eommon side” is the filament terminal which is of EIGHF ‘“l‘;!'l. cable. Ei }l‘thf Pt
connected to or is common with the cathode. It m_‘lleli‘(fpﬁ:":ft’;a R

is important that the same wire connecting the List Price. e 885,50
FOR You ! filaments is the common one for every rocket.
& Conneet the other wire of the Belden cable to

the terminal feeding the switch arm of the line-
voltage switeh, (3) Connect the switch arm

terminal of the filament switch, Sw. 3, to the
filament terminal of one of the sockets accord- R
976DS 7-hole to B-prong adapter with

ing to the dinxram. (4) Follow the diagram in locki ol
wiring the transformer connections. The two ﬁ ecking stud.

‘This new plug has a seven prong base
which is rm'rum-d to a6, 5 or 4 prong
base by locking on the following
adapters:

black wires from the transformer are connected List Priee oo $1.25
together and then to the "common” side of the - .
socket filament terminal. The three primary 975DS 1973?5 ""3]" to 5-prong adapter with
leads, red and black, red and black (larre SR SLATES $1.25

stripes), and red, go to the 105-115-125 volt taps «i.;.i AR
974DS

. | on the line switch, Sw. 2, in the order named.
Servlcemcn and dealcrs arc¢ ﬁnd- It will be nicessary to splice short extensions

ing it might . tabout 3-inch wires) onto the transformer ?ri-
g ut gaty Pro{itable mary leads for these connections. The joints Replace the present I'X

1 5 . — % S
this new CENTRALAB VOL should be well soldered and taped. (5) Connect @ @; socket of analyzer with th
1

974DS 7-hole to 4-prong adapter with
locking stud.
Ligt Price e ccocminnnennnec. 31025

UME CONTROL GU’IDE' the transformer recondary leads to the terminals 156 or 436F composite sock-
of the ﬁl_nm(-nt switch as follows (from right o | t': whhh. la‘kes A a;:.l 6

Replacemen( business is good bl:lsi- to left with panel reversed): i;ﬂ 456E prong tubes and the present
ness these da)‘s « ... are vou getting | iy gy 1Y sorket with the 437 or
your share? This 50c Guide will be 437K seven hole socket.
sent to you upon receipt of two three | 36 36E—6

HH [Pl g 436—50¢, 136 0c,
cent stamps to cover mailing costs. TUBE CHANGE TUBE CHANGE e - *—;s;:_l 13135, 437F—40e
Send for it on your jetter head . . . . DETAILED ANALYZER REWIRING

b4 OOA 14 44 12 INSTRUCTIONS

use it . . . . discover how a mere .

. When orderlng your new 8- or 7-pron® Latch Lock
handful of Cemralab controls will OlA 6 45 9 .\na'lyz«r‘l'lup ‘;--m‘iaw A«lup(:-rs, Camposite and

e 10 6 46 12 | it st i Todime iy e g Tt
iage, 4 » ana-
1 12 10 47 13 | | ot racse lreetions are by B L praybersy of
wushington, . .. and entltle the purchaser to in-
dividual con.ultation with him in case of any diffi-
i) 20 4.5 19 11 culty. These instructions may alw be  obtalned
- | separately at $1.00 net each. Slate make and model
22 2,5 .'}0 7 of your set apalyzer when ordering.
CENTRAL RADIO LABORATORIES 24 15 51 16 * . i ———
930 E. Keefe Ave. Milwaukee, Wis. : \ SPECIAL
26 11 52 12
To Apmare the FEAK EFFICIENCY of th = !
DOUBLET AMTENNA and e 27 12 5 14 80 IN 1

MOISE REDUCTION o the 30 55 56 19
TRAMSPOSED TRANSMISSION LIMNE 31 78 57 9] ;soil(‘yg

HAT'GHAL 32 10 58 17 Here's what you have heen looking for—nothing ke

HAS CHOSEM it—highgrade tube cheeking adaptef—lests over 70

S k Tug-— 1i d
L ? H c H 33 9 59 13 }lul:]:fllun:u ;::;ll:u::es":msl lo;g;;'.ui;“jl':nh p;,l;:nin‘sn:lt

_ADAPTER

T I " C reading of both plates of dual biate tubes—heauti-
NERCHRL LR #'HIIEHNA PRGN 34 5 71A 7.5 {ull|y and ruggedly made—a typical Na-.\hl produet.
FOR THE HEW F B-T = st $6.00. Sersleemen’s postbaid price $3.75. Orders
RESULT——— 35 13 83 12 filled in_sequence received, 1do not delay—send order

tonlay. Tubes it will cheek in pranli(‘ally any checker
29, 33. 36. 37 .3

i a

The LYNCH Short Wave Antenna_Kil | 36 13 {9 10 };;\3;; 4:,{__.:.461_4“1 .ux:

15-LY K,'-,TCONT"NS 37 12 99 3.5 8385, g5, 8. 90, 02, »
O ke, e 86 AD, AF. AG, €2 C4. G2 G- GA,
e Capac s and Lowert Pocer Fn(or) 38 11 LA 13 i1 RR-20, KR.2¢ Kit-2;, KR8, LA, PA, PZ.
—LY \(‘H C"""“""‘;'n'h;?’g'mld':{l;- O Pzll. \\Q;lgderlichqx\ aln(l Auto. P -
N XYL, e id.
"‘"“(.;L“ D,.,N':("' .iﬂ’,fl'f,' R 39 12 80 25 1t ;:'ug ggcker 'r‘,::r rfctv;mé‘gar:vars;{ voltage. 8w c?n,p fose

{ ime ! Match- o
) 40 6 81 25 o l';non%:;ccl.. List price $1.25

125 {1, Enlmoltd shnn Wave Antennn Wire
1

8 Thor-u:rhly hpnnbt-;lorﬁln‘-nd well Ulustrated 41 12 32 25

LIST PRICE, C lete $5.00
ATAR Lynch 8nd National Jobbers. 42 12 83 25
Thowsh Deasipned Eipecially For the FB.

Tha Lyneh Shork Wers Anksnns EH Wil Improvs |

Thot Purlormanan. OF Ay Recelrer. A tube chart prepared by the author showing the

LYHNCH MAMNUFACTURING ED.,In:- changes in meter readings for various tubes.

T1RP ~Genaral PAston m.j ¥, Only a few of the modern tubes are shown; others
may easily be determined.

g 9PL~—N ew Universal
()u'_-pu! Meter Adapter.
{‘ontacts the plate
f‘-sFEET-” prong of 4. 3, 6 or 7
prong tubes  whethee
small or medium based. May also be used
for  conneetlng  pick-ups.  milcrophones,
bhones. tone controls, etc. Tnsulated for use
in new shielded sockets and provided with
five foot leal. List price, each 50¢
Send 10c for 40 Pare Adanter Data
Booklet—ovor 300 cilagrams of adapters for
every purpose—leseription. use and direc-
t tions are glven. Tule terminals of the
new tubes are shown. adapters for Dlckups,

s . : . icrophones, outbut meters, tone control. shortwave
_ &6 ’9 Green wire to terminal 1, red wire to termi L A 3
O{uguna’l GIE-N E|: -Motor nal 2, yellow wire to terminal 3, brown wire to '\‘\"::: o ﬁ(l:um,-. on adapters for testing 25 and
.:.IQ el ?“"ﬂ?:naly"f':ﬁnﬂ.ﬂi“-m'd"" '"§°$:EF terminal 4, blue wire to terminal 5, white wire | | 39 ‘et tubes In your present tube checker,
oiling, 1t has 10 tubes, relayn. or vibretor pointe to uu-c trouble ' s : Service n's Discount
] dy ly brlanced. to terminal 6, black (red tracer) wire to termi- s men’s Discount . . .. . . s
Eﬂd Eiea tquipped with & doub'lehﬁluv e¥etem that wmvle&ely nal 7 On orders amounting to $10.00 List . 40
minates noise: - ALDEN
Tl iy iy sisig cpyeiets (@) Carefully check over all connections | | (Nggrfi] bost. na PROBUCTS %
K- 3 with the diagram and the instructions. as the ] |
22510 Laweence Aver L MOTOR CORP, lcago, m. ! ¥ = BROCKTON, MASS.
(Continued on following page)
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tester is now completely wired. Mount the
transformer by means of screws and bolts to the
upper side of the case. Screw the pilot light in
the miniature socket and insert the attachment
plug in an A.C. socket for test. Follow the
operating instructions carefully when testing.

If everything is satisfactory, screw the panel
down to the supports, and the checker is ready
for active gervice,

Opaerating Instructions

Connect the plug to a 60 cyele. A.C. line.
Turn the “line voltage™ switch to a position
corresponding to the actual line voltage present.
Switch Sw. 4 should always be thrown to the
left except when testing a 222.232 or 234 tube.
when it should be thrown to the right.

All tube numbers are marked on the panel
alongside the sockets in which they are tested.
After each tube number is a dash and a second
number. The second number indicates the posi-
tion of the filament switch, Sw. 3. For example:
to test a 47 tube, look on the panel alongside
5-prong socket, which reads 47-3. Turn the fila-
ment switeh to 3 and put the tube in the mocket.
Test for “‘Short™ by pulling up switch Sw. 1,
marked “short-regular.” The pilot light glows
for a shorted tube. Push down the "short-res-
ular” switch for regular tests. “Regular’ read-
ings are now indicated on the meter. Press the
“hias test’” button. Sw. 6, and take the reading
The "difference’ between ‘‘regular” and 'bias
test™ readings is an indication of the transcon-
ductance, or mutual conductance, of the tube.
Normal readings for good tubes are shown in
the chart.
tual “difference’’ between readings is leag than
2570 from the ‘“difference’ listed in the chart.

Second plates of rectifiers are tested by press-
ing button Sw. 5, marked “2nd Plate.”

If the line voltage does not correspond to the
setting of the line voltage switch, the readings
will be correspondingly slightly higher or lower,

List of Parts

One Dependable panel, drilled and lithographel.
10x8 in.:

One Dependable transformer, PT.:

One Dependable meter 0-15 ma., specially cali-
brated ;

One Dependable 7-point rotary filament selector
switch, Sw. 3

One Dependable
switch, Sw. 2;

One Dependable 6-leaf jack switch, Sw. 1

Two Dependable  3-leaf momentary  eontact
switches, Sw. 5, Sw. 6;

One fibre sub-panel for Sw, 5 and Sw. 6;

One Dependable 8. P. D, T. toggle switch. Sw, 4

One Belden soft rubber plug and cable:

One miniature socket shell for *’short lamp* :

Three 6-inch 4-prong wafer sockets, Vs, V7,
V8:

Three Cinch 5-prong wafer sockets, V1, V2, Vi,

Three Cinch 6-prong wafer sockets, V3, V9, V10;

One Cinch T-prong wafer socket, Vi

One 7,000-ohm, 3-watt resistor, 275
pirtail type. R2;

One 900-ohm. 10-watt resistor, R1;

Two knobs with arrow indicators ;

One pilot lamp, 18 watt:

Two switch buttons for Sw. 5 and Sw. 6:

One contreol-grid cap and connecting wire;

One case, lLratherette covered portable carrving
care (optional).

4-point rotary line ~oltage

accuracy.

INFORMATION BUREAU

(Continued from page 615)

Address Power Amplifier.

(A.2)
shows how the circuit of the Webster Model
B-112 Power Amplifier is arranged.

Only type 12A tubes are used to secure the
maximum undistorted power output of 20 watts.
The gain at 1000 cycles is 96 db.

A 6-volt storage “A™ battery. a 300-volt “B™*
battery bank. and a 27%:-volt **C" battery com-~
plete the power supply. This entire equipment,
including a spring-wound phonograph turntable
playing either 33% or 78 R.P.M. records and
a phonograph pick-up, (also available are two
12-in, dynamic re-producers with 12.foot
cords, and a 2-button microphone with 30
feet of cable and a 10-in. stand), is contained
in a metal rack which measures only
18x18x31 ins. high. (The weight is 90 Ibs.)

The control panel includes a pilot lamp, master
volume control, and mixer control for use when
it is desired to reproduce voice and music
simultaneously.

RADIO-CRAFT APRIL,

for

Tubes are considered poor if the ac- |

The schematic circuit of Fiz. Q.190 |

'l

a year
including
3 supplements

1933 HAND BOOK
Now Ready!

BIGGER, SIMPLER, MORE COMPREHEN-
SIVE than the 1932 edition which delighted
more than 10,000 users.
resistors (including carbons) for all receivers.
Saves service time and labor.
including 3 supplements.

year,

Send your dollar NOW!
teed or money returned after 10-days’ trial

Lists full data on all
Costs only §1 a

Satisfaction guaran-

Replacement YVOLUME CONTROLS
ALUMINUM Shafts—Snap-on SWITCII

Long ALUMINUM shafts, easily cut to de-
sired length. Standard end cover may be in-
stantly replaced by power-switch assembly,

without disturbing control connections.

ELECTRAD features, which service men are

praising.

Two

Plain and $witeh covers in-
stantly interchangeable, Just
snap one out and the other in.

New Pvol
ADJUSTABLE
BLIOING Cud

FULL-LENGTH FIBAL QUARD —F

HMOUNTING

ORACKE T -

1—Patented construction permits air-cooling,
larger wire. greater radiation and longer
life.

2—Spiral winding

3—Sliding clips assure accurate adjustment.
1,000 volt insulation.

4—Full-length fibre guard prevents injury from
contact with tools or hands.

TRUVOLTS for SAFETY

contact.

provides better electrical

R.

plete New
0.

“'"ifl

PDept.

for Com-

Cut-

CONTAINS THI:IWHM OF LISTINGS FROM A
LUG ORSCREW TO A 100 WATT DUAL- CHAMMEL-
FACK AMD PAMEL PUBLIC ADDRESS AMFLIFIER

ZJOR RE 32.45.51.75 /mproved

C—-""TWO STAGE PUSH-PULL

MIKE=PHONO - RADIO

4107¥2 WATT AMPLIFIER | 12ces
11| Chorce of Models Emiplo

the followin TUBES At
1-56 (OR 2273k

2-245, |-289

ORI-57 (OR2:4A) 2-247,
(0% 59) 1-280 (0R83).

Eauipped with 1 late dosign RCA Powsr ‘I‘rnnlormer.

recent dest

solums on “mek,

rent Excatatt Y 1 '
wsnally rugesily o el 5
tal "COMILKTELS

Tigh ann charg te
|-l}nAmm m‘rk-m B

sucussstully [nily demeripte

aiture .--w
o
[dvnamis Speaker

Fisl

Exisp

Loy u world o rnsemt renowned man
Ahq-,\!uLEll

c b »d
Fully Guarmmd Your Complete Sauslauuonls Assured!
TT MDDEL

ATT
%:"..':‘.".‘.52;‘.‘:’:.. $4.95

T WA
lMP\.IFIER—!I.e
Tubes and Speak

SS s“’s

Amn‘l:ﬂcr. Genuine RCA Tubes Amplfier, Gonul':-e RCA
an

right De Coster
Dynamic Speaker S$12. 45

Tubes, and W
Degloster Dy-
namuc Speaker

$13.95

qu for lmmdno Use

175 Varick St. New York. N.'Y2

EI.ECT

w—u—u—w—:

Employs a

DYN 1cC

_ _| SPEAKER/
ses lalost Mercmg P:-h:'tz.f:er 2525 and

a2 A3 Tube Providind 900 Milliwalls Undis-2

larIed 0ufpl/l-lmarm{’lyJ'ermlmmd.felecﬂm

J'IVE TUBES R!QUIR!D' 1-85, 1-43,1-28 pZS. ~
1 with a SELF.( I)APRlAL

| T NAMIK RAL ansL

7 ol inone  Thewseof THRER it |
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DESCRIPTIVE MECHA | ;\
ELEC T Rit Al l!lUI-'lHl\T\ KU !R
NISHEL.(Separutoly obtamable for75c.)

;‘:Irhlnembled Kit and Dynamic
e-' ebr.(l.eu Cabinet 57.15

Wireds=Ready sq.q;

Set ot Five Tubes $3.15

__ PHILCO PERMANENT B
MAGNET DYNAMIC
SPEAKER CHASSIS

Requires fo F-.m Current Excita- =
tion=—=Duplicates Ngormanco ot
lo:lro-Dyn. B Or'S!

‘The slimination of a held coil eureent -upp|y
necrentty Permits lllt attnchment o1 this
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They Look.
Listen and
Bugy 1t¢!

There’s no miracle about De

Wald Dynette’s big sale. It’s
just the most for the money.
A fine engineering job—a five
tube set—a dynamic speaker
—a real burl walnut cabinet—
a compact midget with a big,
clear voice. And a great
price.

23"

Ask for Details
of De Wald’s Dealer Deal

DE WALD DYNETTE

Pierce Airo, Inc.
New York, N. Y.

516 Sixth Ave.

TRAINING

llome study with R.T. A.—plus
lifetime membership in our
large, powerful aaspeintion of
radio servics men—brings you
up to date on nll improvenienta
in radio, television, sound en-
kineering. nnd keeps you among
the real money-makers in this
expanding field. Unless vou hnve
this high-type professional train-
ing you will find it hard to ret out
of the poorly paid “tinkerer” elass,

New-Type Set Analyzer Included

As part of R'T.A. training you get this up-to-the-
minute Set Anulyzer and Trouble Shooter. Afier n
few easy [essons You nre ready to use it for immediate

making, i with “old-ti " without
fear. With this wonderful piece of equipment. bached
by R.T.A. professional trainingk, you need have po
fear or worfy over the future. Even though there
should never be n new radic xet constructed—or not
another improvement in radio ninde—there are enough
kels DO in service that need frequent pttention to assure
you good moveY as an aecepted Radip-technieinn.

Start Money-Making Quickly

R.T.A. Timining is especially desicned—and given you by ohe of
the outstanding fwuchers of rudie technolocy in the world—to cet
ou into the Profitable end of rndio quickly. ) im not emp1y theory.
ut practical, down-ta-carth work that makes You a money-mnker
in this imniense ficld in the shortest pomsible (ime, Dont dela¥
‘our start towurd suceesal Write at once for all details about
T.A. trainink,  The Coupon below hrince FACTS—nataniahing
ones that may 0P€¢n up a new. depression.proof furure for you.

MAIL COUPON NOW/

. RADIO TRAINING ASS’N. OF AMERICA, 1
| 4523 Ravenswood Av., Dep't. RCA-4, Chigago, M. | |
nd me oll the FACTS about R.T.A. Professional training l
I together with informntinn about the opportunitice exlsting for
I R.T.A. Radiotechpicians today. l
: NAME I
| ADDRESS T FrEETYY. l ‘
) o DS — |
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OPERATING NOTES

{Continued from page 611)

the wires leading to it and then remove the two
nuts holding the box in place. The volume
control shown in the schematic remains right
on the chassis front panel and is not removed
with this box.

The left-hand box is removed in a similar
| manner, except that the A.C. switch must first
be removed from the front panel: Pull the
A.C. plug out of the wall socket, and then turn
on the A.C. switeh by pulling it out. With
a pair of long-nose pliers, hold the shaft that
now protrudes and turn the knob to the lert.
A specially shaped boit is serewed onto the shaft.
Now remove the round nut from the front, and
the A.C. switch will fall back through the panel.

The chassis is fastened from the bottom by
means of slot headed machine screws. Remove
all of these screws. If the boxes have not been
removed, disconnect them from the chassis. Re-
move the strip in the back holding the A.C.
filament leads : two serews hold it in place. Lay
it on the chassis without disconnecting the leads.
It appears at first that the chassis could be re-
moved by simply disconnecting the leads from
the tubes. However, there is not enoukh room
to lift up the chassis with this strip in the way.
The front sheet-metal panel is held in place in
two grooves by a wooden strip right above it.
Remove the two screws holding this strip in
place and then remove the strip. You are now
ready to life out the chassis.

When replacing the two boxes. the cap-like
washers on the bolts may be held in place by a
rubber band or string as shown in Fig. 4B.
This is a good thing to know. as many of the
later Sparton sets used the washers also, and
this knowledge will save a lot of time when get-
ting them back in place.

Alignment and Neutralizing

The trimmer condensers are located right on
the tuning condensers and ean Only be reached
by removing the chassis. However, ns most
owners are probably now satisfied with local

| reception, you will not have many ecalls that
| will require readjustment of these trimmers.

Right near the antenna binding pests is the
screw for the aerial
It is only effective,

eompensating cendenser.
as can be seen from the

schematic, when the aerial is on the “long"
position.
You will probably find a number of jobs

which require re-neutralizing. In the base, behind
each of the three R. F. tubes is a hole through
which a slotted head screw may be reached. A
cold tube in any of the sockets is quickly ob-
tained by merely disconnecting one of the over-
head leads to the tube in the stage you desire
to work on. Neutralization is then carried on
in the regular manner. However, these sets
will be found quite critical, and if adjusted at
the high frequency end, may whistle and oseillate
around 600 ke. Therefore, go over the neutraliz-
ing procedure at two or three different points
on the dial. It is difficult and inadvisable te
attempt to neutralize the set to a point where
it does not whistle when full velume is turned
on at the higher frequencies; this condition is
normal, due to the lack of shielding. Also, it
may be found that slight readjustments may
have to be riade with the tubes hot, as the
dead spot as found with a cold tube is not al-
ways the best point for adijustment over the
entire band.

"OPERATING NOTES™

In sending in “Operating Notes” for pub-

READY

The
RADIO-CRAFT

INDEX

Irconrains a thorough,alphabetical and topical
arrangement of EVERY article and subject
which has been published in all the issues of
RADIO-CRAFT from July, 1929 to June, 1932

Radio Men have conclusively proved to us the need and

practicability for a beok which has included in it. a com-
prehenslve and complete listing of every article which hus
thus far been pubilshed in RADIO-CIAFT. A hoek
wijeh has each topic 3o sub-divided and cross-indexed
that a mere glance at a subject will give yoy any num-
ber of classifications and uses of it For exanple, if
you look at tubes. you find under this toble. warlous sub
titles. gemeral, power. transmitting, photo-cells, testing
of tubes. thyratons, ete. Every article or notice In the
book has been considered so deeply Important that when
you refer 1o a eertain clussification, listed below the main
topie, youw wiil find perhaps a tozen or more articles
trearing the subject from diftervnt angles. The author in
eaeh cage Is glven—the exaet issue In which the article
appeared. and op what page It is to be found. Ro ac
curately compiled. by C. \V, Palmer, one of radio's fore
most writers, that ip less than two minutes you can turn
1o any article—needless to wade through all the issue
of RADIO-CRAFT which have been pubiished during the
past three yesrs.
‘The RADIO-CRAFT INDEX fs exuctly the same slze a:
the monthly mufazine—It has 24 pages, It can he con
veniently kept on flle with the copies of the magazine—
ready for quick reference. The index is printed on good
paper with self fovers.

This book fs sold only hu the publishers at 25¢ the
rany.  Mall eoupen below for your copy of the RAD!O
CRAFT INDEX

Briefly outlined below appears only a partial
conrents of the book

AM{_}IF!ERSY— PATENTS—
ANTENNA SYSTEMS—  PHONOGRAPH REPRO.
CABINETS— DUCTION AND RE-
CIRCUITE= CORDING—
COILS AND TUNING— FOMER SUPPLY anD
COMPONENTS-= RECEPTION—
cqroopnzynnlvz LABORA- REMOTE CONTROL—
ro SELLING AND MONEY
DETECTORS AN MAKING SERVICING—
EDUCATION— SET CONSTRUCTION—
INTERFERENCE AND SPEAKERS AND REPRO-
HUM ELIMINATION— o DUCERST
KINKS— —
MANUFACTURING— TONE AND VOLUME
METERS AND TESTING _ CONTROL—
EQUIPMENT TOOLS—
MISCELLANEQUS— TRANSFORMERS—
MOTION PICTURE TRANSMISSION
RECORDING AND TRANSMITTERS—
PROJECTION— TUBES—
MUSICAL INSYRU- LIST OF BROADCAST,
MENTS— SHORTWAVE AND
NEUTRALIZING— TELEVISION STA -
NOVELTIES— TIONS—

ABSOLUTELY NOTHING WHICH HAS APPEARED
IN RADIO-CRAFT HAS BEEN OMITTED FROM
THIS VALUABLE COMPILATION

Ciip and Mail Couporn Today!

. - - | Publishers of RAD1O-CHAFT RC-133 |
lication, please check up on information i 96-98 Park Place, New York. Y. l
previously printed in this magazine so that | Enclosed you will find my remittunce of 2%e (check, |
you may avoid duplication. Such a pro- |4 [0 Pr ene e sl G e s e |
cedure not only saves your editors a lot RADIO-CRAFT INDEX.
of work, but you save yourself the em- .I |
barrassment of having your manuscript | i |
returned “unsuitable for publication.” : Rame 1
]
| Address |
|
DEPENDABLE TUBE TESTER || :
City
KNOCK -DOWN KITS | I
COUNTER MODEL. .. . ... $10.00 ‘ | ]
PORTABLE MODEL.. .. ... $11.4§ | State .
MODEL _No. 301  PORTABLE |
COMPLETE WIRED AND AS- | THIS BOOK CANNOT BE I
SEMBLED .......ccociviiiiiiiiinnnne .$14.50 | BOUGHT ON THE NEWS- 250
STAND —ONLY DIRECT |
RADIO CITY PRODUCTS CO. | " FROM THE PUBLISHERS THE COPY |
48 West Broadway New York, N_Y. | | M
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Build a

TREASURE
FINDER'!

We supply
all Parts for Building

Electrical and Radio

TREASURE
LOCATORS

Radie. Audio, Ground Potential Measurements, Hughes
Induction Balances and other types; Including Oscillators
and amplifying systems

We supply all materials needed for hullding and oper-
uting any of the recognized treasure finders.

The follewing standard clrcuits are described In our
bulletin:

No. I. Ground Potential, Leap-Frop Method.

No. 2. Huphes Induction Balance Type A.

No. 3. Hugh¢s Induction Balanee Type B.

No. 4. Sensitive Huuhes Induction Balance.

No. 5. Simple Super-Sensitive Hughes Balanes Clreuit.

No. 6. Radlo Frequeney Oscillator Cireult.

No. 7. Audio Osciifator Clreuit

No. 8. S8ingle Search Ceoif Hughes
with Audloe Amplifiers.

Combination Radi® Tranamitter and Receiver
cireuit.

Induction Balance

Alsn accessories such as High Frequency Buzzers,
Andio  Oscillators, Differential Current Trans-
formers, Tiwo Stage Audio Amplifiers, etc.

With any one of thess syitems you can locate burled
treasures. metal war relles. mineral deposits. subter-
ranean water veins, burfed Fus and water pipes. and
lost objects. tools and treasures sunken in water, ete.

\Write for pamphlet giving history and theory on this
tnieresting subject. All above circults and systems ure
described amd esplalned. List of Darts and prices In-
cluded. {(Price of pamphlet Hie.)

Mail Coupon TODAY!

P e e e o e e . e

| GRENPARK COMPANY Dept. RC |
245 Greenwich St.. New York., N. Y, |

| p lnclosed nnd 10c for which kindly send me |
pamphlet on Treasure Finders.

Name ...

Clty PSP

State . -

|
| |
| |
| |
[ |
| Vtlress e = . l
| |
| |
| |
| |
[ |

|

|

|

TRAUTONIUM

{Continued from page 591)

former 33 having a ratio of 2:1 may also be
used in conjunction with condenser 34 having
a capacity of .01-mf. 80 as to form an additional
circuit for accentuating the harmonics. This
latter circuit may also be connected to the last
tube, as shown in the schematie circuit. This
arrangement is eapecially valuable when it is
desired to simulate, for instance, the tones pro-
duced by a violin which has two distinet sets
of harmonies, or overtones: one of them is
produced by the air chamber inside the body of
the violin, and the other produced by the vibra
tions of the body itself. With the two harmonic
producers described, the two sets of harmonics
may easily be obtained.

By means of potentiometer 28, the volume may
be controlled. This unit is foot operated as

shown in one of the photographs and is a carbon |

unit.
Editor's Note

The schematic circuits given and described by
Dr. Noack are based on the use of German tubes,
The experimenter, however, may try any of the
triodes or screen-grid tubes now available, and
use the values of parts specified in the article.
The story as described here contains many sug-
Bestions for experimenters, and it leaves suffi-
cient room to aliow the experimenter to “'change
his mind.” In fortheoming issues of RADI0-
Crarr. we will present additional interesting
variations of the Trautonium described in detail
in our March, 19383 issue.

SugRestions from these trying the cireuvit, or
a short note from those interested in the design
will be welecome. For a comprehensive treatment
of thyratrons suitable for the purpose described
in this article, the reader is referred to page 150
of the September. 1030. issue of RADIO-CRAFT
in an article entitled, *"The Thyratron—An Ad-
dition to the Vacuum Tube Family.”

UNIVERSAL KIT SET

(Continued from page 618)
1556 ohms,

One ballast resistor, wire wound,
50 wW.. R6:

One Centralab resistor, 0.25-mceg., R7:

One on-off switch (mountéd on velume con-
trol), SW.1;

One Rola dynamic reproducer (special), 4,000
ohm field, Field Coil:

Four five-prong sockets, V1, 2, 3, S;

One six-prong socket, V4;

Three screen-grid clips;

One Postal drilled and stamped chassis, 614
in. high, 8% in. wide, 4% in. wide:

One Postal cabinet:

One line-cord and plug;

(Optional Components)

One Postal carrying case;

One variable-mu R.F. pentode, type 38, V1:

One sereen-grid tube, type 36, V2:

One power pentode, type 38, V3; |

One dual half-wave rectifier type 25Z5. V4.

One 32 V. Delco power line adapter;

One 220 V. power line adapter;

One automotive-installation kit, (remote eon-
trol leads. interference suppressors, hand-
rail clamps, and antenna wire):

One Postal 135 V. automotive “B” eliminator.

Still Greater
Opportunities

‘with

OHIOHM

SPARK SUPPRESSOR SETS, for eliminating
ignition interference on automobile radios,
are furnished for 4, 6, and 8 cylinder cars.
Each set contains condenser designed to
withstand unusual conditions of temper-
ature and vibration . ., . also, necessary
spark suppressors enclosed within porcelain
tube to eliminate accumulation of dirt.
Made of special non-moisture absorbing
material to prevent shorting.

The life of an OHIOHM Suppressor is the
life of the car.

f

Check Resistors
Sor these
Cardinal Points

@ Accuracy—resistance value within 109,
tolerance.

® Permanency—value unchanged by age.

@ Absence of noise.

® Low Heat Coefficient.

® Freedom from Capacity Effect.

| @ Unaffected by Humidity.

® Low Voltage Coefficient.

® Mechanical Strength—ability to with-
stand rough handling.

@ Appearance—straight wire leads, good
paint finish, ete.

@ Color Coded, Printed Values, Trade-

Marked.

ELECTRONIC MUSIC

For the past two months we have
been publishing information on the
construction and operation of elec-
trical musical instruments. We will
continue with this policy for we feel
that electronic music will be one of
the major "side lines" of the radio in-
dustry—it may even become an in-
dustry in itself.

Why not send in your ideas as to
whether or not you agree with us in
this policy.

RADIO.CRAFT for APRIL,

1933
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ICE-BOX
and REFIRGER-
ATOR DEODORIZER

@ Absorbs and destroys food odors . . .
Prevents blending of flavors and tainted

foods . . . Add this to your line ... Ex-

ceptional profit . . _ Write for facts.

THE OHIO CARBON COMPANY
12502 BEREA ROAD, CLEVELAND, OHI0

OHIOHMS are made in
| €, C. Moremin e Con Ltt - 635 B rorants
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CONDENSERS

are now stocked by all

LEADING
JOBBERS

Ask your radio parts distributor to
show you this

COMPLETE LINE

and to give you an Official Entry Blank
for the

TOBE CONDENSER
CONTEST

New low prices on Tobe Condensers
and Filterettes are given in the com-
plete Tobe Catalog 433-C, now ready.
Ask your jobber for a copy, or write

Tobe Deutschmann Corp.
Canton, Mass.

We guarantee that all TOBE products are
manufactured in our factory at Canton,
Massachusetts.

Voltage and

Resistance Measurements

96% of can be lo-
cated quickly with the

SHALLCROSS

No. 681
Quick-Change
Voit-Ohmmeter

10 - 100 - 500 - 1000 volts
1 ohm to 3 megohms

troubles
accurately

radio-aet
and

§ This instrument is
vety easy to build.
The important parts
required are a 1-milliampere D.C, meter
zg({ the SHALLCROSS Resistor Kit No.

Send 6¢ in stamps for Bulletin 681-P, deseribing
the service man’s most useful test instrument.

Shalless iy Compamy 80

ELECTRICAL SPECIALTIES g
T e, 700 nER AVENUE
§‘(’nllim)rlah-.I’a.

-

Lowest Wholesale Prizes!!!

Servicemen! Dealers! "Hams!”

Write for latest bulletin sheets, We stock parts
o the following manufacturers: Acrovox.
Cardwell, Hammarlund, Dubilier, RCA, Hytron
tubes, Cunningham tubes, Flechtheim, Concourse,
Cornell, Baldwin phones, Electrad, Centralab.
Ohmite, Ward-Leonard, Signal keys, IRC re-
sistors. National, REL, DeForest, Cornish wires,
Pilot, Thordarson, Jefferson, Weston. Jewell,
Readrite, Yaxley, Elkon, Franklin transformers,
Standard replacement transformers, etc.

Our prices are always lower. Write for guotations.

You pay postage.

ANY SIZE ORDER ACCEPTED.
SHIPPED DAY RECEIVED.

MAURICE SCHWARTZ & SON
710-12 Broadway Schenectady, N.Y.
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| testing rectifier tubes.

TEST PANEL

(Continued from page 599)

sequently, the resistance of the meter circuit
will be 100,000 ohms.

To measure low ranges of resistance, leave
S5 on the D.C. setting, turn switch S6 to A,,
and select the low-range scale on switch S18.

Position No. 4 of switch §-16 is the "“off™
position and is the normal position for this
switch except when testing tubes, or when
using the meter with an external battery as
an ohmmeter or continuity meter.

External current or voltage measurements
are made with this analyzer by connecting the
test leads to the correct tip-jacks and manipu-
lating the switches required for the various
tests which it is possible to make.

To use the meter of the analyzer as an out-
put meter, connect the teat leads to the "A.C."
tip-jacks and set switch S5 to the A.C. posi-
tion. The range of the meter can then be
controlled by means of switch 815, In most
receivers, the test leads will be connected to
the voice coil of the dynamic speaker in which
case the five or ten volt range of the meter
will be sufficient.

The Tube Tester

Fourteen sockets are required for this tube
tester, wired as indicated in Fig. 1B, Switches
are provided where necessary for ewitching
from one tube element to another.

Switch ST of the tube tester is a
deck 8-point tap-switch.

single-
Eight contact and

one "off” position are available. as follows:
Tap Volt- Tap Volt- Tap Volt-
No. e No. age No. age
1 1.1 V. 2 2 V. 3 2.5 V.
4 3.3 V. 5 5 V. [ 6.3 V.
T 7.8 V. 8 14 V. 9 25 V.
The step-down transformer is espeeially
made for this tube tester, giving variable

veoltages from 1.1 to 25 V. (A filament volt-
awe of 25 V. is required, when testing the 43
and other special type tubes.) Switches S1
to S5, and S8. S9, are push-button switches;
S1 to SB connect the various tube elements
to the common plate and the grid circuits,
and S8, S9 provide an oscillation test for
tubes with and without grid-bias change.
56 i1s a three-point tap-switch. The Primary
L2 and secondary L1 of the R.F. transform-
er used for oscillation tests are closely
coupled, on a single form.

Switeh S10 is a toswle switch used to short
out the 400 and 2.250 ohm resistors when
Switeh S11 is an off-
on unit which controls the operation of the
tube tester.

The table Dbelow lists the different type
tubes that may be tested in this tester:
Socket

Tuhbhe Tyne
11, 12, 12A, 20, 26, 30,
TLA, 99, 182, 182A, 1823,

No.
1—00A. 01lA, 10,
31. 40, 45, 50,

183, 586, 841.
292, 32, 34,
3—80. 81, 82, 83.
4—BA, BH, BR.
517, 27, 37, 56, 484, 484A. 485, 686.
6—33, 46, 47, 52. GA. PZ.
T—14, 24. 35, 36, 38, 39, 44, 51, 64, 65,
68, LA. [
8—91. 93, 95, G-2.

9—Wunderlich—five-prong.
10-—-29, 69, Wunderlich "A.”

11—55, B5.

12—41, 42, 43, 49, PA, PZH.
13—57, 58.

14—59.

The recommended procedure to test tubes is
as follows: Set 57 to secure the rated fila-
ment veltage of the tube being tested, insert
the tube in the correet socket and then turn
on S11. Allow the heater type tubes suffici-
ent time to reach the correct temperature.

Announcing
the SECOND

THE BIGGEST NEWS-MAGAZINE IN
THE RADIO INDUSTRY

Issued Monthly for Radio
Service Men

This new magazine is filled with inter-
esting service information; plans of
the Association; Service Men's expe-
riences; answers to inquiries about
servicing; hints on making extra
money in the servicing field, in short,
it is a magazine written for and by
members of the 0. R, 8. M. A. It is
the voice of the Association in which
the problems and suggestions of the
individual members are presented for
review and discussion among the fra-
ternity. It is a magazine for, of and
by the Service Man, edited by the staff
of RADIO-CRAFT Magazine, sponsors
of the OFFICIAL RADIO SERVICE
MEN’S ASSOCIATION.

In appearance this BULLETIN is
made up in the style and size of a
tabloid newspaper. It contains up-to-
the-minute service information. A
partial contents of the second issue is
found below:

Editorial: —The Independent Man's
Place in the Radio Industry.

Announcement of the Associate Membership—
how to ome an Associate, and the ad-
vantages to be gained.

Servicing periences—Unusual service cases
and the way in which they were handled.

Descriptions of service equipment—employed by
members,

Down with the Service Gy?-—l continuation of
the War on free service *'Cyps.”

The Service Man's n Forum—letters on all
aubjects perninlng to the Association.

Electrifying and M iz old r i
source of income to the Service Man.

Making Money at Servicing—methods of adver-
tising and extending busi used by
ful Service Organizations.

The Radio Service Man's Bur‘lnc Guide—with an
index of companies which allow spi(cial dis-
counts to members,

The Question Box—Queations asked by Service
men and the answers.

Employment Service—Ads inserted b
looking for Service Men and mem
for employment.

Subscription Rates for the

0. R.S. M. A. BULLETIN

Service

companies
re looking

0. R. S, M. AL Non=-Mem-
Members bers
50c one year $1.00
$1.00 two years $1.75
$1.50 three years $2.50
$2.00 four years $3.00
$2.50 five years $3.75

Price of Single Copy 1Gc

Subscription Blank

Executive Secretary O. R. S, M. A,
98 Park Place, New York, N. Y.

After about 60 seconds, the plate-current Enclosed find my remittance of $.__.. ... for which
reading should become steady. Finally, de- | Please "“"_}'"Y subscription to your BULLETIN for
. Y OATH.
press switch S8 and take a second plate-cur- | 01 am & ‘member of The Association and my Member-
rent reading. A large difference reading in- ship Certitlcate number is. B
. A : 0TI am not a member. but would like to recelve your
dicates &ood mb,e. . . application blank to Join the u.(‘R. 5. M. AL ’(no
The normal position for switch $9 is for fees—no dues to be pail hy me).
the tube in an oscillating eondition. How-
ever, when it is desired to stop the tube | Name
circuit from oscillating, it is only necessary
to depress the *'stop-oscillator” push-button. | Address
Exact figures for relative tube efficiencies
R R Clty.. ....... State.
(Continued on following page) T
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eannot be given, but by testing new tubes, |
known to be in good condition and tabulating
these values you can always check the con-
dition of a doubtful tube.

Two binding posts or tip-jacks are pro-
vided, MA, in the “B+4" circuit to permit
the milliammeter of the tube tester to be
connected into the circuit for determining the
condition of various tubes under test.

Pre-Heater
A pre-heater is provided just under the
tube tester for pre-heating tubes where a
large number are to be tested: the schem-
atic cireuit is Fig. 1E. Sockets are pro-
vided for all tubes in general use. A pilot

light V indicates whether the pre-heater is
in operation.

Where a large number of tubes are to be
tested, a pre-heater is very desirable as it
speeds up the testing of tubes so that many
more may be tested in a given amount of
time. You will find this to be a valuable ad-
junct to the test panel.

Tube Short Checker

The tube short checker, shown in Fig, 1F,
is located just under the pre-heater and tests
every element of one tube against all the ele-
ments of the same tube for possible short-
circuits. The switch used is a Weston "bi-pol-
ar'” type, (although the writer, in constructing
his switeh for this part of the panel made
one by using switch points mounted on two
pieces of bakelite); one common shaft con-
trols both sets of contacts. The switches
are similar in construction 1o the Yaxley two-
deck switches described for other parts of
this tester. Such switches are rather difficult
to make and therefore, it is recommended
that a manufactured switch be obtained.

To test any tube for short-circuits, con-
nect the ohmmeter of the set analyzer to the
two binding posts or tip-jacks which connect
to the two fixed contacts of the bi-polar
switch. The switch is then turned from left
to right, going from position 1 to position 15.
If any of the elements of the tube under
test are shorted, a reading will be obtained
on the panel meter.

Variable Condenser Bank

Filter condensers rated at 1,000 V. were
used in the construction of this bank which
is shown at 1G. A capacity range of .05-
to 8 mf. is provided,

Such a bank is particularly useful to check
the condition of filter or fixed condensers or
where it is desirable to use a larger capacity
in a certain circuit, Test leads are con-
nected to the binding posts or tip-jacks lead-
ing from the condenser bank. To use the
bank, connect the test leads to the receiver
cireuit in which it is desired to use the extra
capacity.

In many cases where there is a high hum
level, it can be eliminated or reduced con-
siderably by using a slightly higher capacity
in some part of the circuit, You can tell
quickly just how much capacity you Yequire in
order to reduce the hum level by using a
bank of this type. Service Men usually find
it necessary to connect several condensers
in the circuit to make the test, but by using
this method, severa! values can be tried and
the correct one determined at once.

Field Coil And Load Resistor

Service Men have long been bothered with
the problem of how to correctly service an
A.C.-operated receiver without bringing the
speaker whieh is usually used with the re-
ceiver, to the shop.

By using a heavy-duty 30 hy. choke and
250-watt 200 to 100.000 ohm variable resistor,
as shown in Fig. 1D, you can substitute for
practically any speaker field. In some cases,
connecting the choke in place of the speaker
field will be sufficient while, in other cases,
it will be necessary to include more resist-
ance in the circuit, in which case the vari-
able resistor is used in connection with the
choke.

Another important use for the load re-
eistor is that you may be working on a power
unit or power amplifier on which there is

no load. Under such conditions, rather high
voltage is applied to the filter condensers
and it is possible that these may be pune-
tured. The variable resister may be con-

(Continued on following page)
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WHOLESALE'S NEW

MIGHTY BARGAINS
152 Pages packed with
Mighty Radio Bargains.
More than TEN THOUSAND listings
of Super Values which will warm your
heart. . Words can’t begin to de-
scribe the amazing array of sensation-
al offerings in this great new catalog.
You have to see it to appreciate it.

SERVICE MEN’S HEADQUARTERS

Buy Direct from the Largest Organization
of its kind in the world! Buy where you

get "HIGHEST QUALITY at LOWEST
PRICES”! WHOLESALE has given 12
years of Super Service to its customers.

That’s why so many Service Men buy from
u Wholesale's Catalog—*The Directory of

Radio’s Greatest Values™!

DUAL A.C. PORTABLE PUBLIC
ADDRESS

WHOLESALE'S New Catalog features a
Dual A.C. Portable Public Address and
Amplifier at A price so low it will startle

vyou, This is only one of ten thousand
guper values. Get the Catalog and ®et the
acts!

Wholesale Radio Service Co., Inc.
100 Sixth Ave,, New York, N. Y.

T—

7

11933 CATALOG
{ EVERYTHING IN RADIO

You can buy anvything you
want in Radio from the weorld's
largest company of its kind through this
BIG BARGAIN BOOK. Here is assem-
bled an amazing array SETS, TUBES,
SPEAKERS, REPLACEMENT PARTS,
KITS, SHORTWAVE RECELVERS and
APPARATUS. AMPLIFLERS, ete. Then
there are featured sections on LAFAY-
ETTE RECEIVERS, TRUTEST PARTS,
PUBLIC ADDRESS, etc. ANYTHING
AND EVERYTHING in Radio at the
LOWEST WHOLESALE PRICES IN
OUR HISTORY!

Don't delay. Mail the coupon below for
your copy of this 1933 Catalog—hot off
the press!!!

Wholera’e Radio Service Co.. Inc.
C-43, Now York, N_ Y,

100 Sixth Avenue. Dept. I
Rush [ Edit 1933 Catalog I
I

. |

|
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AG-DF - BRFREIRY

E )0 UNIVERSAL KIT

> For wide-awake Dealers and Servicemen—here is'th" very latest money
making item offered for the first time in assembled kit form for £9.75

which you can wire in less than one hour.
If you prefer, receiver may be purchased custom-built.
You ean easily resell these sets to an

for 95¢ additional.
of prospects at a handsome profit.

wired, and ed
unlim‘:te:il nmter

This peronal combact yng eonvenient light-weight receiver may be operated from any

power source (A allvoltakes andfrequencies:
Re-trictions. Worka Everywhere—Automobiles

Hoepitals—DBedrooms—Denx

DC—Delco o1 Buttery aystems).
Motor i
Hotels. Employs an R. F. Pentode

No
‘ampn—
Bereen-Grid Power Detector. A.F.

Bouts—Ofti

Pentede and one Voltage Doubling Reetifier. incorporated into an advanced dexign circuit utilizing the latest

Rola Dymamic Speaker.
of wire. No Eround or outdoor nerinl hecessaty

&:’Iglflr Kst an dencribed in this issuc

pecial Cabinet
Matched set of RC.A. o
Leathercite careying case

Regular Price.

SPECIAL OFFER: Complete a
Complete receiver cuntomn-bulit. o

Sold

\ Pen, Frady to operate
\ y‘
| cCOMPLETE |

—— KIT

F—
——

e R R R T e T T
> v v T YTy O

s listed above
ired and

remi® in (ull lemw 2%,
Individual Parts of kit available sepacatery.
radic. Write tor special brices to Oeot. ©

POSTAL _RADIO

Tremendou~ volume and unu«usl sensitivity are ensily attained on o few feet

* 9.75

Evieready tubes

teeted with cabinet. rurfying cawe.

*12.90

and tuben, 00000 3
JMMELIATE DELIVERY: All ordere shipped within two hours. Sent C. Q. D.. or

We can also supply everything in

135 LIBERTY STREET - NEW YORK, N. Y.

Get Started In Radio

Resident courses in

RADIO SERVICING
RADIO OPERATING

Practieal instruction on different types of
circnits including testing with analyzer,
ohmmeter and oscillator. Material sup-
p.ied. Prepares for government and serv-
ice examinations. Write for booklet “Op-
portunities in Radio”

Educational Department

WESTSIDEYMCA

7 West 63rd Street, New York

1933
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,_ ol manufacturers.

"Al 2 Install
y BE 2 AMPERITE
the voltage regulator

recommended by leading
2 1 Stops burnouts and
crackling noises. There’s an AMPERITE
replacement regulator for every make of
radio.

Send 2140 to Dept. RC-4 for
;vaml'le and exclusive terri-
ory

-AM‘FE RITE @_rpcu!ion

i » )i
/'«A/ MPERITE

VOLTAGE CONTROL
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:;
Comiug. o

THE FIRST

Residence School

In Practical Radio Engiueering‘

Revolutionizing Radio instruction
with personalized instruction
PLUS our usual fine home study
course—an opportunity to work
with the finest instructors and
equipment available—surely an in-
ducement no ambitiods radio man
ean resist.

All interested—Write io ., .
Capitol Radio Engineering Inst.
Dept. RC-4

14th and Park Road, N. W. Wash., D. C. |

SERVICEMEN

DEALERS:

YOUR PROFIT
GUIDE

FREE/

EVERYTHING NEW, 4

Send Today
for this
BIG CATALOG
If you haven’t a copy of the RADOLEK
1933 PROFIT GUIDE ou are without the
biggest and most complete catalog of Radio
Merchandise ever compiled by a house ca-
tering exclusively to Radio Servicemen and

Dealers.

NEW MERCHANDISE AT
LOWEST WHOLESALE PRICES

Attach this ad to your letterhead or enclase
your business card and mail to

THE RADOLEK CO.

122 Canal Station. CHICAGO, ILL.

CONCOURSEq
CONDENSERS |

highest quality for lowest cost
Every Type of
Dry Electrolytie
and
Wax Paper
Condenser
All Capacities
and Voltages

To fill every Serviceman’s

requirements
Send in your request for our complete
descriptive catalogue

CONCOURSE

ELECTRIC CO. INC.
389-409 Wales Ave.,, N. Y. City

BACK ISSUES of RADIO-CRAFT can be
had at the price of 25¢ each, Address RA-
DIO-CRAFT, 98 Park Plzce, New York City.
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| tubes have been removed

nected across the device to be loaded and

i the unit adjusted to provide any load value
between 0 and 250 watts.

Output Transformers

In connection with using the 30-henry
choke and variable resistor in place of the
field of the speaker, you will also have to
make provision for an output transformer to
replace the one which is usually incorpor-
ated in the speaker base. Two output trans-
formers are provided on this panel, as ahown
in Fig. 1D; one is for the pentode tubes and
the other iz for tubes such as the type 45.
You should inter-connect the parts to conform
to the connection which the manufacturer of
the receiver in question shows for the speaker
and output transformer. It is not even neces-
sary to use a dynamie speaker; either a mag-
netic or dynamic “motor” may be used as
connections are provided for both.

If a single output tube is used, then ounly
one-half of the primary of either output
transformer is employed: the other half may
be disregarded entirely. In this ease, a series
connection may be employed to prevent the
plate current of the power tube from enter-
ing the winding of the magnetic speaker.
Every Service Man will find upon a little
study, that many connections are possible
with these two output transformers, the 30-
henry choke, and the load resistor.

You will note in Fig. 1D that another A.F.
transformer with a ratio of 3 to !, has been
provided on the panel. When you have oecas-
ion to work on an older-type receiver and
noise is present which you eannot eliminate
substitute this tube-to-tube transformer on
your panhel for the one in the circuit of the
receiver. You will find that where A.F, trans-
formers of early design have been in use for
several vears, corrosion and leakage develop,
which causes much noise,

Tuning Coil And Condenser

There i3 also provided on the panel, as
shown in Fig. 1D. a tuning unit consisting
of a 245 microhenry coil (about 72 T. No.
24 D.C.C. wire on a 2% in. form; a 25 T.
primary may be wound over this secondary,
if desired) connected in parallel with a 350
mmf. tuning condenser. This ecombination is
used in place of the tuning stage of certain
recejivers where you suspect defects being
present and cannot otherwise locate them.
(Although extra capacity is introduced in
this circuit, by means of the leads from the
panel to the receiver, you may, in a large
number of cases, compensate for this by con-
necting a trimmer condenser across the 350
mmf. tuning condenser.) This will enable
you to obtain a positive check aganst the
tuning condenser and R.F. transformer
secondary coil in the receiver, to determine
whether leakage., imperfect contacts. shorts
or opens are present. Many other uses for
this coil and condenser unit will suggest
themselves to the Service Man,

A. F. Amplifier

In the A.F. amplifier section of the cir-
cuit, Fig. 1C, a type 27 tube is used in the
first stage with push-pull 47's in the last
stage. In some receivers you will, for test
purpeses, want to eliminate the A.F. ampli-
fier entirely, in which case you will use the
amplifier unit on the panel, which you will
know beforehand is in good condition. This
will enable you to get a positive check against
the A.F. amplifier section of the receiver on
which you are working. The load resistor
on your panel is then used across the “B4*
circuits of the receiver A.F. system if the
frem the circuit.
This prevents voltages from rising to above-

normal values on the R.F. section of the
recejver,
Further uses for the amplifier will be

found in connection with a phoenograph pickup
unit and microphone.
mits the radio set. phonograph and micro-
phone transformers to be coupled to the am-
plifier is of the two-deck type. and has three
movable contacts and one fixed contact for
each deck. The switech is turned from posi-
tion o positien depending upon the type of
amplification wanted.

Power Supply

The remaining section nf the panel is a
power supply unit, Fig. 1H. On the primary
(Continued on following page)
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The switch which per. |

FUNDAMENTAL PIINCWLES

of
Raoio

€0
RADIO ST EXPLAU
115 ORGIN, HATURE. AN FUNCTIONS

L]
LOUS MARTIH. B3

No. 2

FUNDAMENTAL PRINCIPLES
OF RADIO

Radio Simply Explained—Its Origin. Nature and Functions
By LOUVIS MARTIN
Prepared with speclal consideration glven to younx
members In the radlo Profession. and those who have
galned their experience in a haphiazard (ashion. 'This
rullo primer s a handy fundamental ald for “'checking
up” amd systematlzlng your knowledge of radio. Re-
garelless of how much you know about the subject, you
should read this Look.
PARTIAL CONTENTS:
Chapter [—Fundamentals of Radio: Electrlcity, Reslstance.
Batteries, The dMagnetle Clreuit, The Magnetle Fleld. In-
ductance, Condensers. A.C. Circults, Propagatlon of Radio
Waves: Chapter I1—The Simple Radlo Net. Single. Tuo,
and Three-Clreuit Tuners. The IBattery Set. Vacuuin
Tubes. Electric Sets. Loud Speukers; Chapter 111—Diu
grami. llow to ltesd Them; Chapter IV-—Amateurs and
Broadcast Statlons, Talking Plctures. Television.

No. 1
FORMULAS and RECIPES

For the Practical Man
By S. GERNSBACW
An extremely helpful book showlng you how to sarve

money by maklag In your own home, at a fractlon of lhe
regular cost, the hundred amd one preparations which you
now buy for use at home or business.

*ARTIAL CONTENTS:
1. Adheslves: Glues. Cemnents,
movers, Ileaches. 3. Metal Craft

Cleansing: Stalp Re
Cotoring. Oxvdlzlng,
Plating, Polishes. 4. Palnts: Colors. 8talns. Varnishes.
5. Glass-Workink: Cutting. Drilling, Borlng. Etching
Encraving. Wooul-Craft: Fireprooting. Aeid-preofing.
Waterproofing. Furniture Pollshes. 7. Inks: Sympathetle
Invislble. Hectograph. 8. Pholo&raphy: Developers. Emul-
slons. Fixers. 9. Antidotes for Poisons. Remedles for
lturns  aml  Sealds.  Disinfectants. 10.  Preparation,
Manlpulatlon, Handling. Mixlng. Tables of Welghts and
Measures. Usefui Tables

No. 3

ELEMENTARY MATHEMATICS
for th%yTeé!micin:':‘w‘(i‘r?(nsman

This manual has becn especially prepared for the man
who sishes to aequire a worklng Knowledge of the ele-
mentary principles of mathematles. A complote trearment
of the subjeet is wiven by the author. Mr. C. Shainmark
with speclal attention to the use of nathematics in Radio
aud other technical work for those who employ its for

mulas datly.
PARTIAL CONTENTS:

1—Arlthmetic: Addltion. Multiplleation. Subtractlon. Di-
vlsion. How to Use Decimals; II—Fructions, Percentages.
Itutio and Proportions: *1l—Powers and lteota; 1V—The
Merrle System: V-—How to Measure 8urfaces ynd Vol
Vi—Mlathematies for the Manual and Technical
VII—S8pecial Mathematies for the Radio
Technleisn: VIII—Commerclal Culeulations Short-cut
Arithmetic. Interest Calculation. Discounts; IX—Weights
and Measures: N—TUseful Tables.

Craftsman:

All our hooks are of unlform size. 8 x 9 Inches, and
contuln 64 pages. The hooks ure printed on strong Daper
with stir colored covers.

PRESS GUILD INC.. 16 Murray St.. New York. N. Y

NY TWO BOOKS FOR
ALL TUREE BOOKS FOIt uzsf postpald.

Enclosed find $ for which mall me Posthnid
thie foliowing baok
WNo. 20

No. 10 No. 30
Binzle copy 50c¢ I"ostpaid

Name
Address

Clty aad Btato...cem.

RC-433

for APRIL, 1933
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Volume
RADIO

Encyclopedia

Doubie the size of the
First Edition!

This 2nd Editlon, 8. Qerntbuck’s Radio Encyelopedia s
by far the most useful book in KRadlo Literature. It fis
designed for practical use and gives you instunt fn-
formation on everything in Radio.

The fact that 30,000 Radio Men have one or the other
edition of 8. Gernsback’s Rudie Encyclopedia in their
homes, proves that It is an absolute necessity In the
ltadio Trade. EVERY llAI)lO MiAN SHOULD OWN
THIS VALUABLE VOLUME

What the New, Second Edition
Radio Encyclopedia Gives You

The explanations—or, rather, definltlons are nat in brief

outline form Jike those of un ordinary dletionary, but
they give in fullest detail, and at considerable length,
the meaning and applicatlon of every word, phrase,

general and speciul term used in the selenee of rudio
Every toplc is written in plain. everyday English. easily
uynderstood by anyone.

Hundreds of definitions In the book are illustrated by
drawings, photographs, dlagrams, or eharts. Just look
up as you would in a dictionary, the word or phrase
about which you are secking fnformatlon. Every pake s
key-indexed for convenlence and speed In locating any
definition. All the subject matter i arranged in alpha-
betical order.

This greatly enlarged Second Edition Radlo Encyelo.
pedia should be used by everyone in radio. It answers
all radio questions.—increuses Four knowledge and saves
time. It covers every known radic problem. It is a
kold-mine of facts for every radie man.

2,201 RADIO DEFINITIONS; 1,253
TECHNICAL ILLUSTRATIONS;
34 TABLES AND CHARTS; 24
PAGES OF APPENDIX; Red Mor-
occo-Keratol Flexible Covers;
Printed on strong ledger paper,
loese-leaf arrangement.

NEW SELLING
PLAN

In order to allow you to Inspeet the volume and really
appreciate what you asre buying, we will send it to you
rjth the privilegze of inspection. When the express man
hrlngs you the book, look it over. If you like it. pay
im the purchase price of the book. plus postare. 1If
you do not like it, jusl tell the express man to take it
back. You won't be out one penny.

352 pages
9x12 inches
Weight 3 lbs.

Mail Coupon for this Book!

| RC-133 |
S. GERNSBACK COHPORATION
| 98 Park Plate, New York, N, Y. I
| Send me one copy_of the new Second Fditlon |
8. Gernsback’s Radio Encyclopedia with the privilege
| of ‘inspection. If I ke the volume. I will pay
| Eapressman $3.98 plus shipping charges. |
: Name :
:‘ Address :
I [ &) |5 ASS— State. |
I i s iy il i il
RADIO-CRAFT for APRIL,

{ One Yaxley 2-deck,

side of the power transformer, note that A.C.
leads are provided for the turntable used in
connection with the phoneo. pickup unit.

In the filter section of the power pack, a
3-point tap-switch is wused to connect (a)
a standard, second filter choke into the cir-
cuit; (b), the field of the dynamic s&peaker
used with the amplifier or; (c), an extra
speaker field (in casc it is desired to use an
extra speaker for various test purposes), for
which binding posts are provided.

A 50.000 ohm blecder resistor is connected
across the output of the power supply to
maintain a constant load. Four variable re-
sistors are also included in the circuit so as
to mive any value of “B+4" voltage within
the range of the power unit. These “B+4"
voltages are used for test purposes where &
hizh voltage test is required for supplying
voltage to a receiver or to an amplifier.

List of Parts
QOscillator
One rheostat. 15 ohms;
One I. R. C. resistor, 10,000 ohms:
One 1. R. C. resister, 400 ohms;
Ore 1. R. C. resistor, 2,600 ohms:
One I. R. C. resistor, 50,000 ohms;
One potentiometer, 65,000 ohms:
One variable cendenser, 260 mmf.;
One fixed condenser, .001-mf.
One fixed condenser, 600 mmf.;
One fixed condenser, 760 mmf.;
One fixed condenser, .002-mf.;
One fixed condenser, .01.mf.;
One fixed condenser, 2 mf.;
One R.F. choke;
One choke coil, 30 hy.;
One Pilot light with socket:
One 4-point switch;
Two toggle switches;
Twe 5-hole sockets;
One phonograph pickup
former:
One aluminum shield box. 6x6x9 ins.

matching  trans-

One c¢oil form 4 x 2% ins. in dia.:
One spool No. 30 D.S.C. wire.
Analyzer

Five Yaxley insuluted tip-ijacks. type 422, JI.
J2, J3, J4, J5;

Three 1. R. C. .25-meg. resistors. tvpe WW{,
R1. R2, R3

One 1. R. C. .15-meg. resistor, type WW4, R4;

One 1. R. C. 50,000-0hm resistor, type WW3,
Rb:

One 1. R. C. 40,000-0hm resistor, type WW3,
R6;

One 1. R. C. 5,000-0hm resistor, tvpe WW3,
R7:

One 1. R, C. 4,950-chm resistor, type WW3,
R§;

One 1. R. C. .505-0hm resistor, type WW4,
R9;

One 1. R. C. 2.083-chm resistor, type WW4,
R10;

One 1. R. C. 33.33-0ohm resistor, type WW4,
R11;

Two 1. R. C. 1,000-ohm resistors, type F1,
R12, R13;

Two Yaxley push-button switches, No. 2004L,
S, 82;

One Yaxley push-button switeh, No. 2006L,
83

Two Yaxley
85, 86;

Five Yaxley push-button switehes, No. 20011,
S7, 88, 89, 810, S11;

Junier jack-switches, No. 760,

Three Yaxley push-button switches, No.
2007L, S12, 813, S14;
One Yaxley 8-point tap-switch, No. 1618. S15;

4-point tap-switch, No,
1624, S16;

One Yaxley push-button switch, No. 2003L,
S17;

One Yaxley 4-point tap switch, No. 1614, S18;

One Na-Ald combination socket, No. 456E,
Vi:

One Na-Ald 7-hole socket, No. 437E. V2;

One Na-Ald plug, No. 906 WLC, with 4. 5-
and 7-prong adapters;

One control-grid clip;

One Weston model 301 “Universal™ rectifier-

type meter.

Tube Tester
Four 4-hole sockets;
Five 5-hole sockets:
(Continued on following page)
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with this
BeHer lester.

NET TO
DEALERS
List.+55°°

Tester No. 1000

OW you can test automatic volume

contrel, diode, resistance coupling,
phase shifting, automatic noise sup-
pression, automatic tone control and
the many variations of these cireuits.
Until this new, exclusively Readrite
method appeared, it was necessary to
pick your way through the circuits by
the laborious and confusing prod con-
tact method. The fact that voltage
tests are inadequate and that they lead
to gross errors compels testing of
modern set circuits by the resistance
method.

Quoted at a Popular
| ¥
Price

All parts are curefully assembled in
a strong, fine leatherette case with a
removable cover. Handy instructions
on the panel, show in detail the eir-
cuit and tube socket connections for
each position of the selector switch.

This preeision is quoted at $33.00 net
to dealers—a price so low that you
can afford to own it immediately. Be-
eides it will do work that you would not
expect from more expensive units.

If your jobber ecannot supply you,
we will ship the No. 1000 Tester
directly to vou—when remittance

accompanies your order at dealer’s
net price of $33.00.

READRITE METER
WORKS
47 College Ave., Bluffton, Ohio

DlAlL COUPON NOW!

READRITE METER WORKS,
47 College Ave.. Blufiton. Ohlo

Gentimen:
Plezse send me information about Rendrite Xo.
1000 HKeslstance, Continuity and Capacity Tester

Also catalog of other servicing jnstruments.

Nume

Street Address

Chy

= e s g
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ROYAL

Ac c. - Do CO NIDGET

Dealers—Here is the latest sensa-
tion in Universal Radios—The Royal
AC-DC receiver using the latest
screen grid tubes. 39 and 36 detector.
the new 43 Pentode and the new 25Z5
voltage doubler and rectifier.

The cabinet is only 9% “x6% "x41%"
deep, in a beautiful walnut finish, and
is hand rubbed. X

Ideal for homes, offices, studios,
dens, camps, ete. It is easily demon-
strated and the reception is unusually
cle:lr and loud. Satisfaction guaran-
teed,

PriceComplete with $

R.C.A. or Sylvania tubes

ROYAL RADIO INC.

215 West 125 St. New York, N. Y.

FOB

HEEIX (11 il

RADIO TUBE EXCHANGE OF AMERICA

123 Liberty Street, New York. N. Y.
Dealers have been looking for these features in tubes.

1. A tuhe that can be sold below list and dealer
stlll realizes a gool profe.
2. A tube concern that is rellable.
S 3. Tubes are hoxed in Popular Bright Star Boxes
fuaranteed for 3 month.,
4. Tubes that were manufactured to aell at
We offer Lo the deater. at the following pri
201 $.25 23 $39 89.......5.40
112 W45 .39 38
1 .28 AT 8
2 .27 .63 X
2. 232 .60
2. .42 o
0 . +45 31
.32 12
2} 4% 10
45 3 45

AL orders must be nr(-nmpnnlrd by 207 casn
All tubes sold are RUA Llevnsed

SERVICEMEN and DEALERS

Radio Bervico Parts in Stack for all Models of—

General Motors and Dayfan Radios

8peciallas in G. M.
Voice Coll. al.o field
charge {on cacln $3.50.

8end ifor our latest catalog FREE

General Mirs. Radio Service, 255 7th Ave., New York City

speuker Tepairing,
replacements.

Cone and
MAXIMUM

SHURE HF:I:?TI HERS _I;[‘.IM PANY

i), ILLESOS

TIT WEST MATHSON 3T
PATENTS Crrcrs

“Litile Ideas May Hare Big Cormmercial Possibilities™
PROTECT THEM BY PATENTS
Bend for our Free hook., ‘“How to Obtain a Putent’’ and
“Record of Thventlon® biank.
Prompt Bervice—Reasonable Charges—Deferred Payments
HIGHEST REFERENCES

VIC'I‘OR J. EVANS & CO.

ent Attorney

$30DD VICTOR BUILDI“G - . -

1898
WASHINGTON, D. C,

Be sure to read the announcement on page
616 and 617 which tells about the Consoli-
dated Official Radio Service Manual.
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Four 6-hole sockets;

One 7-hole socket:

Seven Yaxley push-button
2003L;

One Yaxley 3-point tap switch, No.

One Yaxley B-point tap switch, No.

Two toggle switches;

One pilot light with socket:

One Sprayberry filament transformer:

One R.F. tuning coil, 245 microhenries, LI,
L2:

switches, Ne.

1613;
1618:

| One fixed condenser, .004-mf.;

One resistor, 1,000 ohms:

One resistor, 400 ohms;
Three resistors, 10,000 chms;
One resistor, 2,250 ohms;

Six control-grid elips.

Pre-Heater

One 2.5-volt step-down transformer, 2.5 V.,
secondary;

One toggle switch;

One pilot light with socket;

Three 5-hole sockets:

| Two 6-hole sockets;

i One bakelite panel,

One 7-hole socket,

Tube Short-Checkar

One control-grid clip;

One Weston 23-point bi-polar switch;

Two binding posts:

One 4-hole socket:

One B5-hole socket:

One 6é-hole socket;

One 7-hole gocket.

Condenser Bank

One Flechtheim condenser, 1,000 wvalts, .0%5-
mf.:

One Flechtheim condenser, 1,000 wvolts., ¢.1-
mf.;

One Flechtheim condenacer. 1,000 volts, .25«
mf.;

One Flechtheim condenser, 1.000 volt., 0.5-
mf.;

One Flechtheim condenser, 1.000 volts. | mf.;

One Flechtheim condenser, 1,000 volts, 2 mf,;

One Flechtheim condenser, 1,000 volts, 4 mf.:

One Flechtheim condenser, 1,000 volts, 6 mf.;
One Flechtheim condenser, 1,000 volts, 8 mf,;
One Yaxley 9-point tap switch, No. 1619:
Twe binding posts,

AF. Amplifier

One microphone coubling transformer

One phonograph pickup coupling tran-forni-
er;

One radio set coupling transformer;

One Yaxley two-deck four-point -wirch, N,
1624

Thre B

Two L. R. C. re«istors, 100,000 ohmas

One I. R. C. resistor. 2,000 ohm .

One I. R. C. resistor, 1,000 ohn

One I. R, C. resistor, 18,000 ohm

Three fixed condensers, 2 mf

Two fixed condensers, 1 mf.;

One push-pull input transformer;

One push-pull output transformer for iynamic
and magnetic speakers,

Power Pack

One power transformer for type 80

Two choke coils, 30 hy.:

One dynamic speaker, 1.000 ohms:

One fixed condenser, 4 mf.:

Two fixed condensers, 2 mt.

Four fixed condensers, 1 mf.;

One I. R. C. resistor, 2 watts, 50,00

Four Clarostat variable resistors,
ohms;

One Yaxley 3-point tap-switch, No. 1613

Six binding posts;

Two togele switches;

One pilot light with socket.

ctifier;

ohms:
20.000

Miscellaneous

One push-pull output transformer for type 45
tubes, OT1;

One push-pull output transformer for pen-
tode tubes, OT2;

One A.F. transformer, 3 to I ratio

One heavy-duty choke coil, 30 hy.:

One Clarostat variable resistor. 200 to 100,
000 ohms, 250W.;

One 245 microhenry coil;

One tuning condenser, 350 mmf.;

Twenty-three binding posts;

18x30 ins.

RAD!Q-CRAFT
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MACHINE STETHOSCOPE

AP b P s b

Gives inside information
on atl running machinery

Build it yourself

All you need i3 an okl Flashlight. a3 SKINDERVIKEN
Qutton and a phone receiver

Full details of instruction and blueprint showing whers

and how to listen, also chart {ndicating character of
noe i automebile chassi» and motor.
HER USES FOR
SKIN’DER\'II\LN TRANSMITTER BUTTONS:
RADID AMPLIFTER CHONOARAPH AMPLIFIER
DETECTOGRAL TELEPIIONE AMPLIFIER
(Dictograph) LOUD SPEARKER AMPLIFIER

HoOME lll-.LUI!DEIl CRYSTAL SET AMPLIFIER

LAT'EL MIKE
9%

ONLY

Our Microphone Transmitter is the ociginal SKINDER-

VIKEN Button; it Is the smallest microphone made,

measuring only ¥ inthes in diameter. It is filled with
the finest polished carbon grains ohtainahle.

—ULTRA SENSITIVE—

USE COUPON—SEND NO MONEY

When the postman lelivers Your order you pay him for
whaterer you I d, pluz postase

16 PAGE INSTRUCTION BOOKLET
containing sugges.ions and diagrams for
innumerable uses, furnished with each
Skinderviken Eutton

have ariere

PRESS GUILO. ine. Rt o
16 Murray St.. New York. N. Y,

Please mall me at once as many of the following
Skinderviken Muirophone Buttond m: 1 have indicated.

3 One for 93c: 8 Two for §173;
0 Three fir $2.50 Four for 3 24

I will pay the poitman the cost of the items asi spe-t
fied, plus po.tage.

Nama

= State.

THE
AMERICAN .
HOTEL
175 ROOMS
WITH BATH

$2.00

226 ROOMS
WITH BATH
JLED Up

American "HoteL
MARKET ar SEVENTH

AMERICANANNEX
MARKET a1 SIXTH
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MEGADYNE "N"

(Continued from page 605)

rheostat, R4. The knob for this latter unit is
shown as the upper center knob in the pancl
photograph. Thus, all tuning controls are ac-
counted for.

Connecting the Receiver

With the aid of the pictorial view of Fig. 2,
and the rear view of the set, Fig. B, no diffi-
culty should be experienced in the layout of the
parts. First, the Fahnestock spring bindinz
posts should be screwed to the 8x10-inch
baseboard in approximately the locations
thown in the illustration. Next, the tuning
condenser, coupler, audio transformer, the two
rockets, as well a8 the radio-frequency choke,
R.F.C.. and condensers C2, C3 and C5 are
mounted in position. Finally, the panel with
its vernicr tuning dial, the regeneration con-
trol, and rheostat should be fastened to the
baseboard. The remaining parts are mounted
when the wiring is done, and they should be
placed as close to their terminals as possible.
The choke, R.F.C., should be mounted di-
rectly behind the potentiometer on the base-
board for best results.

IMPORTANT. If you use an aluminum
panel, Condenser C1 MUST have an insulated
(Bakelite) shaft for the rotor plates. The
same is true for potentiometer R1, If bake-
lite panel is used, no shaft insulation is neces-
sary.

The filaments should be wired first. Use
only the so-called “‘push-back™ wire. which
gives good results, and is easier to handle.
Connections are made from the filaments to
the rheostat and binding posts as shown in
the diagrams. Solder all joints.

The three-circuit tuner is then wired, care
being taken to connect what is normally the
"I plus terminal of winding “P" to what
is normally the “F” terminal of the large
coil, the secondary. Connections are then
from this coil to tuning condenser, Cl, as
well as grid-leak and condenser, R2 and C2.
The potentiometer, R1, should then be wired
into the circuit. The wiring may be com-
pleted by connecting the various wires as
shown in the picture layout.

After the wiring has been completed, if
possible, sleep over it and in the morning, eor
the next evening, if you wait that long, re-
check the circuit connections., Do this by
means of a colored pencil to make sure that
your connections are right, that nothing has
been left out. and that no short circuits have
been made.

The wise ones usually find it an excellent
idea to test every piece of equipment before
inserting it in the set, as frequently a single
defective unit will cause the set to become
inoperative, The constructor then becomes
indignant and writes a long letter to the
magazine wanting to know why his set, which
was built exactly according to specifications,
will not work. ! remember a case not so long
ago where an indignant reader brought in a
Meradyne sct deseribed in the July issue
which refused to work. After the connections
had been checked they were found to be
perfect. Just on a hunch, the writer tried a
different tube, and the set worked immediately,
much to the builder’s consternation. It was
found that the tube which the builder had
used was defective.

Operating the Set

If you remember the first Megadyne set,
you know that it had a crystal detector. This
crystal was used to obtain additional power, as it
was only a single tube set. In the present
circuit—a two-tube get—the crystal has been
dispensed with. Experiments with the Meg-
adyne “N” immediately disclosed the fact
that it was one of the “hottest,” if not the
hottest, set which the writer ever built. The
results obtained with the set herein described
far exceed thosc obtained either with the
original Megadyne or with the old “N" cir
cuit. The kst of stations received on the
loudspeaker by the writer in a single evening
in the first part of February on a 30 ft.
aerial would seem to verify this statement.

While this set gives loudspeaker results,
these results are normally only for local sta-
tions, or those within a radius of fifty miles.

(Continued on following page)
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THE WHOLE WORLD SPEAKS-
F Thru

The New
ADMIRALTY SUPER-15

MULTI-WAYELENGTH SUPERHETERODYNE

In design and engineering, the world's most advanced Radio Receiver. This great
new 16-Tube Model opens up a vast new stage of magnificent entertainment.
Denendable long distance reception with the lure of overseas programs via short
waves, 85 well as your favorite broadeasts as they originate at the station. This
is the true Romance of Radio that awaits you.

The Admiralty Super-15 provides the maximum in sensitivity, selectivity and
quality of reproduction ever promised.

Complete literature sent on request. Address

NORDEN-HAUCK ELECTRIC & MFGC. CO.
402 Cherry Street, Philadelphia, Pa. U. S. A.
“Buildcrs_of the Hiahcst Clase Radio Apparatus in the World.”

A NEW FOR ALL RADIO SERVICE MEN

Here is big news for every Radio Service Man. If you want diagrams

SERVICE of commercial radio receivers, we are now prepared to give you
RUSH SERVICE

In the three OFFICIAL RADIO SIRVICE MANUALS published by us se
far. we are listing almost 5,000 diagrams of commercial radio sets manufac-
tured in America.

Heretofore, you could get these diagrams only by buying our OFFICIAL
RADIO SERVICE MANUALS.

W'e have, however, had an increasing demand of late from Service Men who
are not owners of any of the MANUALS but who wish to get one or more
diagrams. We are now prepared o send tyou such diagrams on a rush order
glan. We realize that if you want one of these diagrams you want it quick,

or that reason, we now have a special seaff 1o send any special diagram
[ o you the same day that your order is received.

If you live a distance away from us, and cannot wait for the regular mail,
send us 8 cents extra, and the diagram will be sent to you by Air Mail.
These diagrams come to you on bond paper, size 9x12 inches. We are
f{l‘gared to furnish practically any diagram you possibly can ask for—
h

{EDIATELY.
HOW TO ORDER

Just tell us what diagram you want, giving us the name of the radio set
and model number. It is “absolutely necessary for us to have the model
1 number, as without this there is no way of identifying the set. A mere
description of the receiver or a list of the tubes it uses 1s of no help. We
will immediately mail you the diagram. if it is available, the same day
your order is received. Note: Question coupons are not acceptable for
these diagrams.

WE HAVE A UNIFORM CHARGE FOR THIS SER-
VICE AND THAT 1S 25¢ FOR EACH DIAGRAM

If you wish more than one diagram. the price is still 25¢ each.

" but if you order six at one time, the price will be $1.00 for the
six, providing all are ordered at one time.

€® GERNSBACK PUBLICATIONS, INC.

(Special Diagram Department)
A D_léGRA_M - QO-QBARiP_ARK PLACE __NEW YORK_. N. Y_:

MIDGETS s, UNIVERSAL

Mr. Serviceman and Dealer i Protected
Midgets of High Quality ' _ Diaphragm Type

1933 Model “BB"

Damage proof diaphragm pro-
tection is now added to the
superdependability of Mode! BB per-

4 Tube 2 Circuit with tubes...
5 Tube 3 Circuit with tubes.
5 Tube Super with tubes. .

110 Volt, 60 Cycle, A.C. formance. Brand new ahead-of-the-

5 Tube Auto-Radi ith tubes times design. Double-weight, in-built
v iy e ubes, ruggedness. The new 1933 Model BB
dynamic speaker, supressors (6 offers a new conception of what miero-

cy|.) and B-Eliminator (‘erid phone values can be. No advance in
if specified) $21.00 Egl{es Model BB still sells at $26.00

Regular 90 day guarantee. Universal Microphone Co., Ltd.
TRUMAN RADIO SHOP 424 Warren Lane inglewood, Calif., U. S. A.
7443-C Stewart Ave. Chicago, Il

1933 631
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BETTER CONDENSERS
AT LOWER

PRICES

Yes, and we can prove it!
Never was such quality
offered in condensers, Nev-
er such low prices. Be-
cause never were such en-
gineering efforts, new ma-
terials, novel production
methods and rigid inspection
placed behind such products,
Dubilier—waorild’s largest and
oldest condenser specialist—
offers you clectrolytics, paper. mica.
receiving,  transmicting.  industrial,
laboratory and other condensers for the
most rellable, longest and most eco-
nemlical service.

Just issued. Covers
Write for your copy today.

DUBILIER

CONOENSER CORPORATION
4377 Bronx Bivd., New York

free
CATALOG

is yours for the asking.
entire line.

end for cur new 1033
Catalog Just off
the press. Evervthing
In replacenient part
T ube s Batteries,
Lateat Sonii 8rs:
tems.  Autompbile
Rets and Electrical
Rupplles, 6000 dif-
ferent ftems at low-
eat whotesale prices.
Prompt, rellable
service. Send for
this blg FREE
Catalog today
You need it.

ALLIED RADIO CORP.
235 W. Jackson Blvd., Chicagso, Wi

I'lease send me FREE your new 1933 catalog.

Nume .
Jddress

City

Here is the

INSTRUMENT

you have been waiting for!

The E33 Tube Checker

Modern In performance
—Moderate  in  price.

Tests all tubes with-
out adapters, 4. 5 6
and 7 prong, giving

Short Test: Grid Chunze
Test; Oscillatlon 'Test
and  Total Filament
Emission Test. Voltage
regulation £0-130 volts.
Nine sockets and selec
tor switch gives flexi-
billty that tukes care
of &il present und

Future Type Tubes.
manship - puaranteed.
$19.80
lesther carty¥lng case
OFFER.

Simple to operate— /A
Materlal aml work- ‘¢ ONLY
Lettered bakelite
panel Imitatlon
with handle proslded—Lisht and portuble
ORDER DIRECT OR WRITE FOR
TRIAL
L. & L. ELECTRIC COMPANY
336 Madison Ave. Memphis, Tenn.

TAU-REX CONVERTS

Any D. C. Milliameter loto a Bensliies A. C. Mater A Naw
Neter Ractifier—=AADE FOR METERS—8l:a ¥ in. by 3§ m.
FULLY GUARANTEED.
Chn be used In set Lesters. annlyseta and for many other pur
ace  Boa Jack Grand's mrticls. “Thae Brecialty Tuater* 1n the
vomLar lsaus of Hadic-Cislt.
Tau Res wisl bo alinged pollpllde)wmpﬂ, upon recelDt of $3
(ebeok or mone, nnlelg— t order C. Q. D. atd pay postman.

urnisbed Complete with Disgrame nod Lustructions

Leo Taussig, 3245 37th St., Long Island City, N. Y.

632

While 1 have been able to receive stations as |

far as Des Moines on the loudspeaker, I
should not, in all fairness, cull this loud-
speaker reception. because the volume was

not encugh to fill & room comfortably; but,
nearer stations, such as KDKA, Pittsburgh;
WHAS, Louisville; and WTAM, Cleveland.
came in with fair loudspeaker volume on a
30-foot aerial. In good locations, it may be
possible to bring stations in on the loud-
speaker much more distant than these with
good volume. However, for the really dist-
ant stations, headphones Should be used.
As for the loudspeaker, any good magnetic
speaker can, of course. be used: the present
set. being battery operated, is not adapted
for dynamic loundspeaker use.

Start the receiver by connecting the bat-

teries and headphones; the loudspeaker may |

be used after the set has been adjusted prop-
erly; but, of course, you will use an nerial
and a ground for maximum results. The set
is so remarkably sensitive that I could not
use an aerinl longer than 30 feet, and this
particular aerial was not on the roof either,
but ran parallel t0 a number of windows on
the outside of the apartment, right on the
window-sill, which is not good antenna prac-
tice. With a good aerial, of course, results
will be much Dbetter. As stated before, if
you have an aerial longer than 50 feet, then
it becomes necessary to use the small postage
stamp condenser in the aerial lead, marked

C4.

If everything has been connected right,
and the tickler is in the right position
{wrong position when upside down), then

immediately you should hear loud squeals in
the headphone receivers as you turn the main
tuning dial. If you hear ne squeals, the set
ia not oscillating; the reason., first. is that
the tickler may be turned in the wrong posi-
tion; second, the potentiometer is not ad-
justed right, or third, the filament control is
wrong. You will quickly find, that the fila-
ment rheestat is critical, and the set will os-
cillate wildly if the filament rheostat is in
a certain position, By making the filament
glow brightly, oscillation will stop, and the
set will not function normally.

You will find that the set works better
when the filaments are just barely red. If
the set is oscillating violently, tune the set
to the loudest whistle on the dial, and then
manipulate the potentiometer very slightly
until the station clears up.

Locals should come in with terrific volume
if all adiustments are right. Adjust the po-
tentiometer in such a way that the squeal
just disappears; then the sound of music or
voices from the broadcast station will come
in as clear as a bell. If you ecannot clear

a station, it means ‘that the set is gtill os-
cillating too strongly, and you must turn
up your rheostat, making the filaments

brighter; this usually clears every station.

Never touch the tickler of the loose coupler
once the set is working normally. Use the
muain tuning condenser control, and for os-
cillation control use the filament rheostat as
well as the potentiometer.

Adjusting the Parts

An adijustment of the various parts may
best be made by tuning

the middle part of the dial, say around 50.

Then tune in & station at the low end and
repeat the adjustment. So far, I presume
you have only tuned in the locals. The dis-

tant stations are tuned-in in exactly the same
manner, except that the controls are some-
what finer. A faint whistle on the dial may

be cleared by meuns of the potentiometer |

and rheostat, and a very careful adjustment,
if necessary, by readjusting the main tuning con-
denser control. You must hit the whistle
exactly in the center, because at either end
you will get distortion.

adjustment of the wmain tuning condenser

contrui on distant stations is absolutely es-
sential.

You will find, in some locations, that you
will be able to bring in the lucals without

acrial or ground. As n matter of Tact., you
can build a portable and bring in the locals
on the headsets without much trouble. Ir
an aerial is needed. you can atltach a wire to
vour wrist, which will give you additional
volume: the wrist connection is, of course.
attached to the aerial binding pust. In some
(Continued on following page)
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in a station at about |

For that reasen, fine |

There’s only

ONE

WORLD-WIDE

Radio Magazine
Published Tc oday 7

| UROPEAN radlo publicatlons are abounding with new
1 eircults and radio develobments that find 1heir way
|

slowly over to the United States. The reason Is that
there Is such a tremsfidous amount of orlelnal radio en
glneering &oing on in this country. there has been no
publication which catered to the forelen developments.
Amerlcan radfe publications must report the American
activltles first and, us a rule, have no room left for what
is wowng on In Europe.

Mr. Huto Gernsback concelved the idea of publishing
a totally different radio Dubllcation and the result I3
RADIO HREVIEW AND TELEVISION NEWS.

This 1s uot entirely a new magazine; it i3, really. two
magazines in one. A section devoled to television has
been retalned. and which Il report In every [sshe, the
major American and European televizion advances: but
the big. front seetlon 13 Riven over to an Internatlonal
radlo digest. This maRazine. therefore. will perform tle
function that. for instance. the LITERARY DIGERT i
serving In [terature. You may not be aware of the fael
that there are some 160 radle publications printed out
side of the United States; but from all of these publicu
tlons RADIO REVIEW 13 extracting the best.

RADIO REVIEW AND TELEVISION NEWS shows
¥ou what 13 ¥oIng on in Fadio ull over the world. It gives
you hundreds of vew radio hook-ups. speclad eclreuits, nev

time-saving kinks. mew money-muking ideas galore. You
wil find here the latest radio clircuits and sets from
France. Germany. Eogland. Italy. Russia. Norway and
even Japan.

Dozeus of translators make each lssue & memorable one.
Features of the Current Issue:

Build Your Own ““TheremIn™ Electrie Musical Instrument
A Band Pusz Fllter to Improve Recelver Selectivity

| Complete Crystal Kecelver In a Tobacro Can

Modern Tunink Coll Practlce

Hints on Tone Correction

‘The Screen Grid Tube as a Detector

| Matehing the Loa

Notes on Gant Tuning
| The **Volume' Bpeaker
Radfo IK1nks
Review of Amerlcan Radio
| Digest of Radio Fatents
Alzo: enlurced televislon sweiion
circults and oDerating hlni

Clip and Mail Coupon Today!

| RADIO REVIEW AND TELEVISION NEwWS
9% Park Place RC-1 |
New York City (Mark X in SqQuare Which Offer
you Desire) I
l Gentlemen:
1 A3 per your special offer. [ enclose §1.25 (Canada
| and Foreign £1.50) for which enter my subscription |
| to RADIO REVIEW AND TELEVISION NEwW= |
for ope vear
) Send me the current issue of NADIO REVIEW I
AND TELEVISION NEWH, for which I enclose 25¢
(U. 8. stamps or coln accepted) with the full uruer-

Maugazines

containing  numer

<tanding that if I do not like the magazine you will
refund the money.

|

i
i {
'\ume ‘
|.\cldress H
| I Clty and Rrate |
P e — B e |
IO-CRAFT for APRIL, 1933
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CLASSIFIED
ADVERTISEMENTS

CHEMISTRY
BECOME A TRAINED CHEMIST. Thousands

of opportunities—fascinating career. Learn at

home. Complete experimental laboratory outhit
given. Write for big free book. Chemieal Insti-
tute, 19 Park Place. Dept. RC, New York.
DOGS
BEAUTIFUL Registered bull pups, $15. Bull-
dogs. 501-RC, Rockwood, Dallas, Texas.
INSTRUCTION
CANADA’'S Oldest and best egquipped radio

school offers complete course covering Radio,
Television, Sound Amplification, ete. Approved
by leading radio manufacturers. No duty or
exchange to pay. Radio College of Canada,
Limited, 310 Yonge St.. Toronto.
GOVERNMENT JOBS. $105—3$191 month,
Men—Women, 18-50. Qualify for future va-
cancies. Common education. 25 coached
FREE. Write immediately. Franklin Insti-
tute, Dept. H77, Rochester, N. Y.

INVENTORS

PATENTS—SMALL IDEAS may have large
commercinl possibilities., Write immediately
for free book, “How to Obtain a Patent” and
‘Record of Invention” form. Delays are
dangerous in patent matters. Free information
on how to proceed. Clarence A. O'Brien.
533-C Adam: Buxldlmz. Wnshmgton. D. C.

RADIO

-MAGNETIC Speakers rewound and adjusted,
$1.26. Radio Service, Flora, Indiana.

GUARANTEED “Pocket Radio,” $2.00.
log, 10c. Neil Tasker, Shamokin, Pa, _r

FOR SALE—Ford Model A Sound truck with
A.C. Equipment. Cost $1200, will sell for
$350. Write Box 201, Ambridge, Penna. |

QUICKEST, Latest radio analyzer, built sim-
ple. Alway:s correct for all prong arrange-
ments. Blue prints. 40 cents (coin). Eradio
Laboratory. 364 Burncoat. Worcester, Mass.

TRANSFORMERS RE\VOU\' varnished.
baked. guaranteed, reasonable cost. SPEAKER
REPAIRING. magnetic $2.00-$2.50; dynamic,
voice coils, fields, ete., reasonable charges. Clark
Bros. Radio Co.. Al bm. lIowa.

TRANSFORMER And Speaker Field coils re-
wound or made to order. Transformer and
complete instructions on rejuvenating of AC
tubes $4.00 postpaid. 6 hours service. Pem-
bleton Laboratories, 921 Parkview, Fort
Wayne, Indiana.

GUARANTEED MICROPHONE REPAIRS—
Any make or model—24 hours service.
Stretched diaphragm double button repairs,
$7.50. Others, $3.00. Single button repairs.

Cata-

$1.50. Write for 1933 Catalog with diagrams.
gnivernal Microphone Co., Ltd., Inglewood.
alif,

HELLO AMERICA!!

IT'S HERE!

NEW YORK'S MOST
SENSATIONAL

Cabaret Restaurant

FEATURING

JAMES HALL

(Movie Scar of Hell’s Angels)

AND HIS MARDI GRAS ORCHESTRA
Dine in un Aumosphere of Far Away Monte
Carlo While You Enjoy Bobby Sanford's
WHEEL OF DREAMS
Broadway’s Smartest Floor Show With a
Host of Popular Favorites and
40—GORGEOUS GIRLS—40
Phone Anyone—Anywhere from the Tele-
phone On Your Table
DINNER—$1.50

Monte Carlo Casino *

48th Street West of Broadway
Reservations—Lackawanna 7111

NO COVER CHARGE EVER

RADIOC-CRAFT for APRIL,

| locations,

| with seme tubes, 45

| 67 %.

if you are only interested in locals, |
a ground connection is all that is required,|

IMPORTANT

Not all type 32 tubes work alike. While I |
specify a “B"” plus voltage of 67%, which is
the conncection that goes to the choke and the
screen-grid, there are some tubes which will
not stand this much voltage. When you first
connect this set, be sure to look carefully at |
the tube. IF YOU SHOULD SEE THE GRID
(NOT THE FILAMENT) QUICKLY RED-
DEN, IMMEDIATELY DISCONNECT THE
67% VOLT LEAD, because if you do not,
the grid of the tube will burn out. This is
peculiar to the Mezadyne connection. IIf,
therefore, the grid begins to get cherry red,
use only 45 volts, which will be found suf-
ficient. Even if the grid does not redden, you |
might try the 45-volt connection, because
volts works better than
In many cases, 45 volts will bring in
stations louder than 6714.

With certain tubes condenser Cl1 and grid

| leakk R2 can be shorted or left out entirely,

|

| convenient for a soldering iron, A.C. dynamic

with added volume resulting. Try it.

Once you have mastered the controls, which
should not take you more than balf an hour,
you will find it easy to control the oscillations,
and bring in practically every station in the
country: and you will be well rewarded for
the time spent in constructing the set.

The cireuit has excellent possibilities. and
I am sure that builders all over the country
will find it profitable to build this set.

List of Parts

One Gen Win three-circuit tuner, as de-
scribed;

One Hammarlund variable condenser. type
ML23, .0006-mf., C1 WITH INSULATED
SHAFT);

Two Fleehtheim fixed econdensers, type MC,
00025-mf., C2, C5:

One Flechtheim tubular condenser, .0l-mf.
C3;

One Hammarlund postage stamp condenser,
50 mmf., C4 (optional):

One Aecratest potentiometer. type 6185 20.000
chms. R1; (WITH INSULATED SHAFT);

One L.R.C. grid Jeak, 1. watt, 7 megochms, R2;

One Aecratest coupling resistor. type 3500,
.b-meg., R3:

One 20-ohm rheostat, R4

One Therdarson audio transformer, A.F.T.:

One Blan R.F. choke, 10 millihenry, consist-
ing of 500 turns of Ne¢. 30 S, S. C. wire
wound on a spool ¥ inch in diameter and
14 inech wide, R.F.C. |

One Eby four-prong socket, VI1;

One Eby five-prong socket, V2;

Eight Fahnestock binding posts:

One National midget dial, 0-100-0;

One National shur-grip screen-grid elip:

One Blan aluminum panel, 7x10 inches;

One baseboard. 8x10x3, inches;

Three small black knobs:

One type 32 tube:

One type 33 tube;

Twe No. 6, 1%-volt dry cells;

Two 45-volt "B” batteries.

Miscellaneous nuts, bolts, wire, etc.;

READERS' DEPARTMENT |

(Continued from page 614)

test is completed,

Plug the receiver under test into A.C. outlet
No. 1 only, as this outlet has a pilot light to
remind you not to make continuity tests in the
receiver until the current is turned off. The
other A.C. outlets are alive at all times, and are

reproducer, oscillator, ete.

On those sets where it is not possible to ret
at the tube socket prongs with the test prods,
we disregard the control-panel and simply use
the Weston cable and plug (which is also used to
get milliammeter readings).

Besides the highly professional appearance
that is obtained from the above combination of
Weston model 547 and control-panel, various
tests ean be made rapidly without tedious chang-
ing of the test prods’ connections whieh are
necessary when using the Weston instrument

| RADIO OPERATING—Aircraft,

alone. Paut G. FREED,
Freed Radio Co.,
5053 Baltimore Ave.,
Philadelphia, Pa.
(Continued on following page)
1933
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RCA INSTITUTES

Recognized Standard in Radio Instruction Since 1909

Technical training courses in radio
and associated electronic arts.

SOUND TECHNICIANS COURSE embracing
Television Fundamentals, Public Address
Systems, Recording. Sound Motion Pictures.
Electronic Tube Applications.

BROADCAST TRANSMISSION in sall its as-
pects including Studio and Contrel Room
Operation.

RADIO SERVICING including Broadcast Re-
ceivers, Home Talkies, Rudiments of Tele-
vision.

Marine and

Police Alarm Systems.

New General Course includes the several
phases of radio and associated arts.

Resident Schools at NEW YORK and CHICAGO

EXTENSION COURSES for HOME STUDY
under new “ne obligation” plan, with privi-
lege upon graduation of 2 weeks' intenzive
practical trainir.g without charge at either
Resident School.

Mail Coupon for Illustrated Catalog.

s = S |

m;ﬂ. . RCA Institutes, Inc.,

Dept. RT-4 |
75 Varfek Street, New York, N. Y.
1154 Merchandise Mart, Chicago, 11! :

Please send with no obligation to me: |

{ ) Full informatlon on the New General Course fn
Radio.

1

| ( ) Iustrated catalog sand Informatton about spe- |
clallzed resldent school courses in radio and

| sllied srts.

( ) Informatlon about extenslon course for study at

home. toxether with illustrated catalog.

INTERNATIONAL
ALL WAVE 11-TUBE
SUPER-HETERODYNE DE LUXE

Completely Assembled
With 2 Matched Full
Dynamic

Speakers 9-75
At last! World wide re-
ception at a sane price.
15 to 550 meters. Besides
the regular broadcast
band, it brings in for-

eign programs, Amateurs.
police calls, ships at sea and nercplanes. One
dial control. No plug in coils. Latest super-
phonic tubes.

AERO 4-TUBE MIDGET
sm-% tubes $2.95

The lowest bDriced quality
Midget Receiver on the mar-
ket today. Very selective,
brings in long distance like
local stations.

AERO 5.TUBE MIDGET $I11.90
=== AERQ 4-TUBE SUPERHET-

less tubes

ERODYNE MIDGET.... 18,50
AERO WORLD WIDE
™ 1-Tube SHORT WAVE

S SET for Head-
5, 5 phone Operation
Listen in DIRECT to Lon-
don. Paris, Berlln. Buenos
Alres «nd other broadcast-
ing stations throughout the
world vla shott waves. Your
ordlnury recelver cannot tune
these low wave statlols.
WORLD ‘WIDE RECEIV-
ER gets 15 to 500 meters.
Aero 2-Tube Short \Wave Set
$8.75. The same as ahove

2et but it has 1 stage of Audio Frequency added to it.

Write today for your FREE copy of our CATALOGUE

CHARLES HOODWIN CO.

4240 Lincoln Ave., Dept. D-150 Chiu3g;
[
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USEFUL RADIO BOOKS WHICH EVERY
EXPERIMENTER NEEDS IN HIS LIBRARY

There 13 not a radie man in the fleid, oxperimenter, service man or dealer, who will
not want to read these two books. Right up to the minute with outstanding develop-
ments in short-wave radio—new methods and arnarnu! for quickly fearning how to
become a practical radio operator. Each hook (s authoritative, completely illustrated
and not teo hiohly technical. The text is easily and quickly grasped.

How to Become An Amateur Radio Operator

We chose Lieut. Myron P. Eddy to write thls hook berause hls long years of
erperience In the amateur fleld have made hlm pre-eminent in this line. For
many years he was Instructor of radio telegraphy at the R.C.A. Institutes. lie
is s member of the LIt.E. (Institute of Radlo Engineers), ulso the Veteran
Wireless Operators” Assoclatlon.
If you Intend to become a licensed code oPerator. If ¥ou wish to take up phone
work eventually. if you wish to prepare yourself for this lmbortant subject—
this is the book You must get.

Partial List of Contents

Ways of learning the code. A sy.tem of sending and receiving with neces.
saty drill words I3 supplied so thst Yon may work with approved methods.
t'oncise, authoritative JJefinitions of radio terms, unit~ and laws, hrief
deseriptions of cominonly u.ed pieces of radlo equipment. This chapter
Eives the working temninolosy of the radio operator. Graphle symbols are
used to imdicate the various narts of radio cirruits. General radie theory
particularly as it anblies to the beginner. The eclectran theory is _:rlerl.v
given, then waves—their ercatton. brobafation and reception.  Fumda-
mental laws of electric circults, particularly those used in radio.
are ecxplained next and  tynieal basle ctreuits gre  analyzed.
Descriptions of modern reccivers that are being t-ed with
success by amjateurs.  You are told how to bulld and operate
these sets.  Amateur transmitters.  Diakrams with specifica-
tions are  furnished se construction i made ea.y. Power
eduipment thal may be uwed with transmitters and receivers,
rectiflers, filters. batteries. etr.  Hegulations that appiy to

smateut oberators; the laternational “*Q*" slgnals, gle.

How to Bulld and Operate
Short Wave Recelvers

is the hest and most up-to-date book on the subject. It is
edited and prepared by the editors of SHORT-WAVE CRAFT,
and coniains a wealth of material on the building ard oper-
ation, not only of typical short-wave recelvers, hut short wave
converters as well

Dozens of short-wave sets gre fourd In thls book. which con-
tains hundreds of fillustrations; actual photographa of sets buiit.
hook-ups and diagrams galore.

The book comes with a leavy colored cover. and Is printed
throughout on fiest elass paper. No expen.e has heen spared to

|
SHORT WAVE CRAFT :
|
|
: make this the outstamding volume of ity kind. The bhook meas-
|
|
|
|
|
|
]

96-98RC Park Place.
New York, N. Y

Gentlemen: T

enclose herewlth

for which nlease send me, prepaid a copy of
the hook checked.

{ ) HOW T¢ RUILD AND OPERATE
SHORT-WAVE RECEIVERS—5Uc.

{ » HOW TO BECOME AN AMATEUR
RADIO OPERATOR—50c.

fend money order, check. cash or new U. 8.

ures 1%xl0 inches.
Thls book 13 sold only at such a rldiculously jow price be-
cause il

i~ our aim to put this valuable work inta the hands

of every short-wave enthusia-t

stamps.  Reglster fetter I it contains stampa
We know that if you ars at aill interested in short waves You
W) GLLCLeS will not wish do without this book. It is a most im-
N portant and timely new radio publication.
Each Book Contains Over 150 Illustrations
Address S 73 Pages 7 x 10 Inches Not Sold on Newsstands
Oty oo o BUAN® Mail Coupon at Left for Books!

SERVICE ELECTRIC

DID YoU sAY
BARGAINS ?

THATS WHAT 1 SAID

BARGAINS/

In your community there are dozens of
clectrie  refricerators to  be servicad
Many need immediate repairs shich can
be made quickly. with Jitile exbenmse—and
which you can repair with the aid of this authori-
tative Refrigeration Service Muanual. Make many
extra dotlar.. together whh other reDatr work, Elee-
thic refrigeration sgersicing is a well-paying busl-
fess—slaTt In your apare |ime—before long you will

devote full time to dt.  One or two joh« pa¥s the Publisher's Sampies and
small cost of the OFFICIAL REFRIGERATION Bindery Relects
SERVICE MANI AL,

We have on band a (rw hatded copes of SECOND
KDITION N, #ERNSEACK  RaADMY EN LOPEDIA,
h we are going to <ell as quickly as possible at a marvel-

96 Pages of New Data
Have Been Added to the
OFFICIAL REFRIGERATION
SERVICE MANUAL

To bring thin uselul servics manual right up-to-date. M K.
Wright, the cditor of 1he OFFICIAL HEFRIGERATION & &
ICE MANUAL. his adbul a wealth of tsterisl on dew plectric
refrgerators. and older modele sn well.  As usual every refricerator
na heen accurately described from the viswpoingt of acrvieine
the il parin. 8o lined tht renors
The addinon of theae nes pages widl nol e
book (U those wha order ther €aDv now.

i~ hargain price. .
© ure going to eall it a
ull

~idn of “Shop-ware™ hook.
hawever—every of them—
rew haoks, and for all practical purposes s Rood as uny capy
you canld buy. They are capies thal have heen gaed by the
wer as display snd ~alesnen’s sanples, 0. i hoakstore
" « Hoee were et g v becau~e of
. osch as a Jlighl defeet in the gold-
~tamping, or a - Il irregularity in 1he texture of the cover
Dlost of these blemishes bng <n Jlight as ty be wcarcely
notireable on wrdimary inabection. The text page- are pers
feet. The books are nat in any wuy marred. but erely not
frish enotzh (o he wold an new
Thi~ Becond Edition Radio Encyclopedia consists of 352
pages, weikh. 3 be., bound in red Keratol flexihite bi T
size 9x127, cantauns 22001 Radio Delinitions, 1,233
illastration- and 34 tahles and charts
We arc disbosing of these very line bouks at the ridiculowsly

ow price of sz-oo per copy

The ooks abe act

aw,
hindery i

diat tn
e eamly Be sl
ereane the cust The

Here Are Some of The Important Chapters:

Intraduction  to  tha llefrigerntion
reacing Buniness.
Hmtory of Refrigeration,
Fundamentaln osf Refrigeeation.
waeriptwn of All Known Types of
Refrigeration.
otora.
Trouble Rhmﬁlu.
nit Lurts. Valves and Automatis
SQaiP e .
Maken and Specifieatin
Manufacture
Hefrierants and Auin e Equip-
ment and Many Other Important
Chaplora,

OVER 1,200 DIAGRAMS

450 Pages

Flexihie Looseleal Binder

Complete Service Data
Mail Coupon Today!

This vffer of

wo long . our specusl
stock holds ont

caurse will hald only
first coanme, first serve

of Unite.
e

We have alvo on han
copies of the unbound

a few hundred remajning
nes of the FIRST KK
TION of thi~ eneycl . which we have been
selling out very rapidly, at the clowe-out hrice of

69 cents a copy

The ize of the bonk i« 4 by 12 inches, Tt contains
I 168 page~, and iy nrinted on the finest hook paper
obtainable, 1t cantaine aver 1430 defimitions, 549

GERNSB&C'I,(' PUB}:—!CAYTIEN% Inc. RC-133 I phuta reprodnctimn., deawimts. wnd dissrans.

96-98 Pa ate, New York, N, v. = =

1 enclose i\ereum-“ my rem'lllunte for " 35.100 | Dot sendany money. Delivery Wil be_mads to you on the
(rheck. stamps or Money Order accepted) for - ——— — e — — ——— — o ——
which you sre to send me. postage prepaid. one I ISKOR PKE.§§. Inc., 19 Park Place, New York, N. Y. RC

copy of the OFFICIAL unrmqsu.ﬂ-m.\'l Please ~end me

r
|
|
|
|
|
|
I

SERVIC'E MANUAL. together with the exira | O SEQONI) EDITH)I.\,%. (icrualmq!ﬁ Radio l',m'yclo-sz 00
pedia. of your special “shopworn™ wale lot, nt a d
96 pages of new material at no extra cost. L} o FIRST GITioNTS. Commick itadin Eoyilo: 69z
Name > . ' pedis. of your unhouad ~pecial lot. 5 5 0oo L4
I will pay the postman the amount indirated above gn del-

Address oo i e | ivery of 1Y order, plus the ~mall postage charze.

| Cry state = ] Name

o —— e ——— s —— o —— —— ¢ Addrens

City

634
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New books of regular stock are selling turreatly at $3.98 |
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EXPERIMENTAL SHORT-WAVE
COIL
Editor, RAp10-CRAFT:

[ wish to offer the following suggestion to
your short-wave fans:

[ had quite a time getting my short-wave coils
to operate using what information I could get
as to the number of turns for the desired band.
s0 I made up from junk the coil illustrated in
Fig. B. and used it to find the correct number
of turns. [ find this to be a very slick scheme.
Just wigele the two bus-bar levers until best
oberation i3 obtained on the desired band, and
then count the number of active turns in each
coil.

Joseri Esv,
Route No. 7.
Dayton, O.

CHANGING TESTERS

(Continned from page 608)

back of the panel. which also contains roem for
a flashlight, screw-driver, socket wrench, pliers,
ete., in addition to the accessories supplied with
the analyzer. These accessories include & pair
of long insulated solderless test probes with
pointed steel terminals, a pair of short insulated
test lead conductors, output meter adapters for
4-pin, 5-pin, 6-pin and 7-pin pPower tubes, four
snap-catch 6-hole analyzer plug adapters for
4-pin. 5-pin, large 7-pin and small 7-pin tubes
and complete operating data for all applications
of the analyzer.

Instead of re-manufacturing old testers into
the Model 401 analyzer described above, thes:
instruments may be converted into the Supreme
Model 400.C Meter Unit for use in conjunction
with an Analyzer Converter such as the Supreme
model 77, or for use with a “meterless tub
checker” such as the Supreme model §2. To
these may be added, in eombination carrying
cases, a suitable oscillator, such as the Supreme
model 60, or a decade box. thereby giving the
radio Service Man his choice of other needed
equipment in ennvenient and economical ar.
rangenments,

While the modernizing process outlined her»
abplies particularly to the changes involved in
converting a model 400-B into a model 401. th»
re-manufactured instrument would he nearly
identical even if made over from old Jewell
patterns 199, 408 and 409; old Weston model.
537 and 547 ; and other old Supreme models such
as the 99%-A or 400-A. Of course, there may b»
slight differences in the meter ranges. Thus. the
analyzers, re-manufactured from old Supreme
Diagnometers have D.C. wvoltmeter ranges of
0/10/100 250, 1000 wvolts, Those made from th-
Model 537 sut testers have 0/8/1207300/600-v0"t
ranges.  No change is made in the 0-7.5/75 300
600-voit ranges of the Jewell patter 199, but the
readability of the dials is improved by the addi-
tion of a 60-division arc for the 0,300/600-volt
ranges.  As regards the D.C. milliampere ranges.
these are 0 to 10, 0 to 100, and 0 to 250 mill-
amperes, in the case of re-manufactured instr:.
ments. A hich range of 0 to 300 milliamperns
is added to the D.C. meters of Jewell pattern 199
and the Weston model 537 Set Tester.

While it is possible for the Service Man to
obtain the correct muitiplier resistors for the
multi-range voltmeter, for the added ochmmeter
cireuits, and the proper shunt resistors for cur-
rent measurements, it should be kept in mind
that the internal meter resistance and milli volt
values of the old meters niust be accurately
determined before the resistor values can he
calculated.  Unless facilities are available for
measuring these values, it is far better to have
the re-manufacturing done by specialists who
are entirely familiar with the problems present-
ed in each particular job to be modernized.

Beginning With This Issue—

A department especially conducted
for the beginner in radio. In the de.
partment will be described simple but
effective receivers that may be con-
structed by almost anyone. See page

604,
e e e e e e
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THE NEW TUBES

(Continued from page 588)

rectifier of the heater-cathode type designed
for operation in circuits delivering D.C. power
direetly from an A.C. power supply. Its struce-
ture is simple, rigid and compact, and its char-
acteristice are such that it gives very efficient
rectification.

The following rating and characteristics ob-
tain: Heater voltage, 12.6 volte A.C. or D.C.;
heater current, .3-ampere; A.C. plate voltage
(R.M.8.), 230; D.C. load current, 60 ma.

INF]'T VOLTS. 115 RM.8
D.C. Load Currint D.C. Volts at Input to Filter

Milliampercs & mf. Filter 16 mf. Filter
15 141 145
20 134 140
30 120 129
40 106 118
50 o3 109
60 83 101

INPUT VOLTS, 123 D.C.
15 120 120
20 120 120
30 119 119
40 118 118
50 117 17
60 116 116

This rectifier is especially suitable for use in
“universal” type reccivers which are designed
for both A.C. and D.C. operation. Such re-
ceivers usually employ four or five tubes of the
heater type, and require a total plate current of
20 to 40 milliamperes. The heaters of all the
tubes, including the rectifier, are operated in
weries. This automatically imposes the requires
ment that the filament current rating be the
same for all the tubes. The 12.6 volt heater in
the 12Z3 reduces, somewhat, the heat dissipation
in the fixed series Tesistor in the heater circuit.
No power transformer is neccssary in a receiver
of this type and the rectifier tube remains in the
circuit for either A.C. or D.C. line service.

In order to obtain a high D.C. output voltare,
a filter of the condenser-input type should be
used. 16 mf, being recommended for half-wave
rectification. Condensers having a moderate
valtage rating will suffice because the input peak
voltage of the A.C. supply is relatively low.

The base pins fit the standard four-contact
«ocket which may be mounted either in a vertical
¢r in a horizontal position, the former being
recommended. The base connections are as fol-
. ws (looking at the base from the bottom, and
pcing in & clockwise direction from the left
tieater pin) : heater, plate, cathode, heater.

The 25Z5: New Rectifier-Doubler Tube

The 2575 is a full-wave hirh vacuum rectifier
of the heater-cathode type for use in suitable
cireuits designed to supply D.C. power from an
A.C. power source. Thix tube is of particular
jnterest because of its adaptability to the design
of “transformerless’” receivers of either the
“universal” type or the more conventional A.C.
operated type., For use in the ‘‘universal” or
A.C.-D.C. typea of receivers, the 25Z5 may be
employed as a half-wave rectifier, while in the
etrictly A.C. operated type, it may be used as
a voltage doubler to provide ahout twice the
D.C. output voltage obtainable from the half-
wave arrangement. This twofuld applieaticn is
made possible by the use of separate pin con-
nections for ench cathode—there is one cathode
for each half-wave arrangement.

The heater of this tube has been designed in
order to facilitate its economical operation in
series with the heaters of other tubes in the
radio set. The employment of a 25-volt heater in
this 25Z5 permits the construction of a receiver
having reduced heat dissipation in the fixed
weries resistor which is almost always required
in a series tybe filament connection.

The voltage-doubling property of this tube will
now be considered in more detail:

In rectifying circuits using tubes, current flows
between cathode and plate only during the time
when the voltage on the plate is positive. Such
circuits, in their simplest form, employ a single
diode which rectifies the A.C. supply on alternate
half-cycles. The output of a single diode consists
of uni-directional pulses of current and voltage.
These pulses may be smoothed by means of a
suitable filter. If two diodes are employed, each
half-cycle of the A.C. supply may be rectified.
The conventional circuit using two diodes is
known as a full-wave rectifier. The features of

for APRIL,
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such a rectifier in comparison with a half-wave
rectifier are: approximately twice the output
current with essentialiy the same D.C. voltage
output: and more economical filtering due to the
doubled frequency of the output pulsations.

In comparison with the full-wave connection,
another arrangement of two diodes is of interest.
In this case, two diudes, one of which is re-
versed with respect to the other, are connected
to two condensers as shown in Fig. 9. This
arranfement provides rectification of each half-
cycle of the A.C. supply. Furthermore, during
the period that one diode is rectifying, the con-
denser across the other diode is discharging
through the load and the conducting diode. As
a result, the voltage across the load is the sum
of the D.C. output voltage of the conducting
tube and the discharge voltage of the condenser.
The total D.C. voltage across the load, therefore,
is approximately twice the D.C. voltage obtain-
able from a half-wave reetifier. For this reason,
this circuit is known as a voltage-doubler. Like
the full-wave ecircuit, the doubler circuit gives
an outpbut having a ripple frequeney twice that
of the supply line.

In the design of a voltage doubler using this
circuit, large capacitances are necessary to give
good regulation of the D.C. output ut hirher
values of load current. A point of interest to
the set designer, however, is that the voltage
rating of these condensers is determined not by

the D.C. output voltage, but by the peak vahre I

of the A.C. supply,

Figure 10 shows the external characteristics
and circuit diagram of the 25Z5 when used as a
half-wave rectifier, the purposes for which were
explained above. The socket eonnections for this
tube are illustrated in Fig. 11.

The following rating and characteristica ob-
tain: Heater voltawe, 25: heater current, .3-
ampere: R.M.S8, plate voltage per plate, 125;
D.C. load current, 100 ma.

The 84: High-Vacuum Rectifier

The B4 is a full-wave high-vacuum rectifier
with a 6.3-volt heater. It is desizned especiaily
for use in automabile BB’ supply units. The
heater-cathode design permits a close electrode
spacing providing high efficiency of rectification
and fulfills the requirements of a rigid, compact
structure so desirable for automobile service.

The rating and characteristics of this tube
are as follows: Heater voltage, 6.3; heater cur-
rent, .5-ampere; A.C. volts per plate, 225 R.M.S.
max.: D.C. load current, 50 ma. max.; voltage
between heater and cathode, 30¢ D.C., max.

The use of the #4 in “B'" voltage supp.y units
for automobile radio equipment is highly rec-
ommended.  Desizned to permit a voltage differ-
ence between heater and cathode of 300 volts
D.C, the rectifier may be operated from the
same A" battery as the set tubes,

In order to obtain satixfactory output and
regulation careful consideration should be given
to secure proper filtering. Filter circuits of the
condenser-input or the c¢hoke-input type are
applicable,

The D.C. output will be considerably greater

with a condenser input filter than when the
other type is uxed. Also, it will be true that
higher peak plate currents are to be encountered.
The first condenser in the filter circuit, there-
fore, should not have too large a capacity. It
is not likely that the A.C. input voltage will be
sinusoidal in wave form so that the instan-
taneous peak values may be considerably greater
than 1.4 times the R.M.S. value. The voltage
ratings of the condensers must be such as to
handle the maximum peak values encountered.

To adapt the 84 to half-wave circuita it is
only necessary to tie the two plates together at
the socket, so &8s to form a single element.

This tube fits a standard §-prong socket. The
heater terminals are normal, the cathode
terminal i8 normal, and the remaining two
terminals connect to the two plates in the tube.

| 13th Anmversary Radio Catalog

| Complete $29.40—inciudes set. remote comtrol,

In Our Next Few lssues:

A New Ohmmeter and Voltmeter
Rewiring Sets for 2-volt Tubes
More Information on the

TRAUTONIUM
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Fits inside radiocab-

I inet. Size 1% x 4 inches—
equals nverage 75-1t. aerial, 50 ft
high. Installed by snyone in a mo-

No lght socket connection or cur-
rent used. Eliminates poles, wires. light-
ning hazards. More sensitivity and volume
on all stations. Each tested on 1127-mile
reception. U'sed in U. 8. Hospitals. Order
now for greater radio satisfaction.

Bhipped post-paid under three-day

trial on mone¥-back guaramtee, Send

§1.00 bill, check or M-O. or sent

¢ 0. D. it preferred. Send this ad

with your order. Tf interested in our

sales proposition check here.

F & H Radie Laberalerles, Dept. 44, Fargo,N.D,

Lapel Microphones

at NEW LOW PRICES!
Lapel Microphones introduced by Miles gained national
prominence at political conventions. NOW they are Obtain-
: able for all furms of public addresn work,
inter-office  communications, ete.  Krclusie
VMilrs carbon bultans and olloy dinphragms
make these lopel "Mikes” super-senstifee.

DOUBLE-BUTTON LAPEL MIKES

Heavy duty 2-button microphone« for all
purposea, $2.94 $1.41 $5.88

SINGLE-BUTTON LAPEL MIKES
Extra sennitive single-button mikes which give
excellnt service,  lapel Mike, 98c, Protes-
vional Mikes, $1.76 and $2.94,
Write for lateat pumphles showing a complete line
of MILER NEW EQUIPMENT of public ad-
dress equispment,

MILES REPRODUE'—IR CBOMPANY
13

Miles Ahead of Cthers”™ M4RC Wis New York, N. ¥,

FREE—————— |

132 pages containing

thousands of the
greatest radio and
electrical wvalues at

real bargain prices.

Send for your copy now!
AMERICAN
SALES CO.

Wholesale Radio Distributors
RC- 44 W, 18th St., N. Y. C.

e e

AUTOCRAT AUTO RADIO
6 TUBE

Quality —Tone — Selectivity & Power

suppressor
mounting brackets, dynamic lnkr -antenna,
Set only $10.78. Also 4.5.6-Tube Middets with latesl
tubes at fow prices. Dealers wanted. Write today.

AUTOCRAT RADIO CO.
3055 N. Hamilton Ave., Chicago, IIl.

e

Cet this New Catalog

Write today for our catalog. It's
free. Everything listed at lowest
wholesale prices
JOHNSON RADIO MFG. CO.
507 Tarrytown Rd. Pleasantville, N.Y.

tubes,

SERVICEMEN-DEALERS
Send for our Handbook and Catalog of

Radio Replacement Parts
Hard to Get Parts in Stoek

Power Packs aml Speakers Hepaired
NEW LOW PPRICES

Grant Radio Laboratories
6521-C South Halsted St., Chicago, 11I.

EXTRA MONEY!
-
Hundreds of radio Bervice Men are making extrs profite regu-
larly by using Sprayberry Data Sheets—s unique NEW errv-
ice by one of radic’s best known enxinoets. Bhaeets tell cxactly
how 1o tewire old standard receivers (A. K.. Msjestic. Sparton.
ete.} for modern tubes and circuite—also how to land these
profitable jobs. New shects monthly. Service only $3.50 & year.
Butisfaction gusranteed—a sure tonir for business. Bend eheck
or M. O. or write for {ree detaile. (Plans for rewiring any set or
tube anslyser only $1) 133 Bryant St N. W,

F.L.SPRAYBERRY [/AWheron. o c
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TheRadio-Eaft gGﬁrary Series is

tained in these books will increase your
knowledge; you will find them a real
help in your work and they will con-
tribute to your money earning capac-
Read these books during your
spare time at home.

The authors of these books are well-
known to everybody.
expert radio man; an authority on the

Presented on this page are the new
RADIO-CRAFT LI-
BRARY—the most complete and au-
thentic set of volumes treating indi-
vidually, important divisions of radio,
Each book has been designed to give
}'adlo men the opportunity to specialize
in one or more of the popular branches
The material con-

books of the

of the industry.

TO THE RIGHT
WILL BE FOUND |
A SHORT RESUML

OF EACH BOOK

Clrele numbers wanted

Name

Ciry .

GERNSBACK PUBLICATIONS,

I huve circled below the humbers of books In the RADIO-CRAFT LIBRARY, which ¥ou
are to send me, and have deducted 20% for ordering flve (5) hooks or more.
my remittance in full. at the price of 50¢ eaeh, when less thun five books ure ordered.

The amount of my remlttance 1S

ity.

Book No.

RADIO SET
ANALYZERS
And How To Use Them
With Full Instructions and De-
scriptions of Set  Analyzers,
Tube Checkers, Osclifators, Etc.
By L. VAN DER MEL
This book explaini thotoughly

the operatlon of set analyzers.
tube checkers, osclllators and
other testing equipment. For

every radio man this book is ex-
tremely helpful. It covers every
phase of testing and &gives you
valuable short cuts: completely
illustrated with _hotoZraphs and
diagrams to faellltate .ne use of
modern testers.

Book No. 2

MODERN VACUUM
TUBES

And How They Work

With compfete Technical Data on
Al Standard and Many Special
Tubes

By ROBERT HERTZBERG

MODERN VYACUUM TUBES
describes the fundamentsl elec-
tron theory which is the basis of
all vacuwin tube operation. amd
roes provresaively from the sim-
plest two-element tubes right up
fo the latest pentodes wnd thyra-
trons, It is wrltten In clear,
simple lancuaage and 1s devold of
the muthematles wiich is uaually
%0 eonfustng. Valuable vrference
charts  and characteristlc  curves
of standard and special tubes are
10 be found. wlso diagrams of
sockets and pln cohnections.

Book No. 3

THE SUPERHETER-
ODYNE BOOK

All About Superheterodynes

How They Work., How to Bulld
and How to Serviee Them

By CLYDE FiTCH

There t3 no more fuscinating s
subject In the Iarge array of radlo
eiecults than the [(amous super-
heterolyne clreuit.  Whether you
are u Service Man or experlment-
er, first-haml lknowledie about the
tonstruction of superheterody¥ne re-
celvers 1s very Important. The
hook on Superheterodynes gives
undezlying principies of their con-
struction. right from the very first
et made.

Book No. 4

MODERN RADIO
HOOK-UPS

The Best Radio Circults

A Complete Compendium of the
Most Important Experimentat
and Custombuilt Receivers

By R. D. WASHBURNE

It 1s rfaseinating to the experi-
menter. or eveft to the ub-lo-cate
Service Man, 10 take u commercial
ret and to change It Into one us-
ing a famous hookup that is not
found In any manufactured set.
Many exceifent clreults have nev-
er been commerciallzed, but lim-
jted only 1o home set builders
Thousands of these popular elr-
rirlts have been requested from
Ilme to time. and in this book
we have fncluded over 150 clr-
ruits. whileh_ include the fanious
i*eridyne, Cash-Lox A.C.-D.C
Bet und others.

Book No. §

HOwW TO BECOME A
RADIO SERVICE MAN

How to Get Started nnd How to
Make Money in Radio Servieing

By LDUIS MARTIN

The ambition of many men in
radlo teday is 10 become a first-
fgrade Service Man, It 18 not as
difilenit as one might helleve. but
it cannot be done In a few short
months, Following very carefully
the adrlce of Mr. Martln. who
has dealt wilth the problems of
thousands of Bervice Men. thls
ook deals very varcfully with the

caaentlal stages in the Dprepara-
tlon for quulltylng a: a Nervice
Man.

Book No. 6

BRINGING ELECTRIC
SETS UP TO DATE

With Pentodes, Multl.Mus. Dy-
namic Speakers—Completes In-
How 1o cdernize

formatlon
A. C.. D. C. and Battery Oper-
ated Reeelvers

By CLIFFORD €, DENTON

I thlg coumtry there are over
ten million electrieally uperated
rereivers that could be modern-
\zed—by plaelng in them new type
tubes. new speaker equipment and
olheT medern improvements. This
buslness ot improving cld sets
can go to the experlmenters and
Service Men 1If they wlll quickly
jumop into aetion.

Itead In this book by Mr. Den-
ton. how easily you cun moderh-~
1ze ahy ohsolete set, und with
lictle sdditional eosts.

Clip Coupon and Mail Today!

INC., 96-98 Park Place.

2 3 1

Also, please send me POINT-TO-POINT RESISTANCE MEASUREMENTS. book number 11 ( )

Address

State

New York,

v (8tamps. checks or money orders aecepted. )

N. Y.

1 have Included

i 8 9 10

Each one is an

subject—each

thentie,

Book No. 7
RADIO KINKS AND
WRINKLES
For Service Men and Experi-
menters
A Complets Compendium on the
Latest Radio Short-Cuts and

Money-Savers
By C. W. PALMER

1f often becomes necessary for
experimeonters and Service dMen to
all upon thelr memory for some
hott eut or radio wrinkle that
wlll solve a Dbroblem auickly. In
Luziness. “"short cuts’”’ wean time
and money saved. and to the Serv-
ire Mun “time saved’ means
money earned.

This hook is a compilation of
important radie kInks and wrln-
kles and discusses only such Items
43 ure constantly used today.

Book No. G

RADIO QUESTIONS
AND ANSWERS

A Seiection of the Most Impor-
tant of 5.000 Qoestlons Submit-
ted by Radio Men Quring the
Course of One Year

By R. D. WASHBURNE

There have been tollected a wide
varfety of questlons whieh have
come Into our =liorisl Grhces dur-
Ing the past two yeard. amd only
those whose aniwers would heneflt
the malority of wen entaged Iit
ridlo have been incorporated In

this amazing question and an-
swer book, A tremendously long
st of toples Is treated.

Book No. 9

AUTOMOBILE RADIO
AND SERVICING

A Complete Treatise on the Syh-
ject Covering All Phases ftrom

Installing to Servicing and
Maintenance

By LOUIS MARTIN
Automoebile radios ure up und

comind. and someone has {0 serv
iee them properly It therefore
behooves You to read thls -
mensely Important new book on
the art of Automobile Radia. The
book i3 conelse, and full of illus-
teations, photographs. diagrams

and hookups.

A few of the reslly Interesting
chapters:  Intrmiuction: Automo-
tive Ladia Installations. Complete
Deseriptlons of Commereial Aulo-
motive Kecelvers: Serviclng Auto-
motive Receivers; The
System; General Servles Conshier-
atlons; Etects of Temperature on
Pawsr Supply: Concluslon

POINT-TO-POINT

will
March

the Series,
10th.
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Ienttion |

RESISTANCE
MEASUREMENTS, the latest book in
be published by

for

handy for reference!

is thoroughly familiar
with the field which he represents.
This is perhaps the first real oppor-
tunity that you have ever had to build
a radio library of books that are au-
right-up-to-the-minute
written so that they are easily digested
and clearly understood.
below for your books.

and

Mail coupon

Book No. (0

HOME RECORDING
AND ALL ABOUT IT

A Comalete Treatise on Instan-
tantous Recordings, Micro-
phenes. Recorders, Amplifiers,
Gommercial Machines, Serv-
felng. etc.

By GEORGE J. SALIBA

It there I3 one subject that

tascinating to  every radio
man. it is that of lHome Re-
cording. Of course. thls volume
is not all on "“Home' record-
Ink. but tne tnformation con-
talned therein 1s important to
rommereisl radio wen. atudio
operators. engincers and others
ianterested In this phase of ra-
i0.

The art of recording ard re-
producing broadeast selections fs
beroming more Imunortant every
day to radlo men. experluent-
er3 amd Service Men. Equip-
Pinz  dunce hails. auditoriums
chifelles, restaurants and homes
with publle address systeins and
ampiitiers brings many extra
dollars and often sn excellent
inrome.

BIG
DISCOUNT

OFFERED

In order to make It possible
for everyone to iy these books.
the fifty (50) cent price has
been made uniform for all vol
umes.  You can buy these books
epufately, DUt you should take
advantage of our speciui offer:

When Five (5) Books
or More Are Ordered
Deduct 2079
from Your Remittance

Slmply fill In the rcoupon be-
low, and mafl it to us 104ether
with your remittance. Cheeks.
stumps or niotey unlers accepted.

ALL BOOKS
UNIFORM

The hooks in the new RADIO-
CRAFT  LIRRARY  are all
strietly up-to-date. znd written
t men who know their sub-
Jects The volumes are all
uniform size. 639 Inehes. and
contain on an averake of 50 to
120 lilustratlons. Each book
Is printed on fine book paper.
amd no expense has been sphared
10 make §t an oulstanding value.
for lis edltorlal contents as well
as from the mechanicel stand-
polnt.
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Battery Operated Receiver

Amnazing results on this set have convinced us that we
have reached the utmost in the reception of short
waves with a battery operated receiver. The beautiful
vernier dial gives the set a strictly modernistic finish
and st the same time greatly improves the ease of
tuning. With the sct of four plug-in coils furnished
with the above receiver, the wave lengths from 14-200
meters are covered.

Uses the new battery tubes (232 and 233),
Speeial Hammariund Condenser.
Unusually fine reception.

Fine modernistic finished cabimet,

Covers complete shorl-wave range.
lesstubes  Extremely sensltive.

Regulnr long wave coil (200 to 550 meters) .
be used for both Battery Opcrated and A.

ROUND THE WORLD RECEPTION!

WITH POWERTONE SHORT-WAVE RECEIVERS

sten wuk sk BRI
MOV T s tiRy MTHEY

YES. stronger than ever. so do we
voige out shd countlian otlier opinlons
on Lhie remarknble shortwave buttery
oDerated recciver. Faster than ever
in salew volume. for the public has
esught up with ue in voiclng thewr
enthugiznm on pesultn with this yes
ceiver. Never before has recebiion
such ss this beon svailuble on sny

i

9% Can STROMBERG-CARLSON

A. C. Model Receiver

Unsurpassable econstruction—New and Improved HAM-
MARLUND tuning condenser; special oversized electro-
statically-shielded power transformer; four new improved
INSOLANTITE plug-in coils covering the wave length
from 156 to 200 meters; complete shielding which reduces
di-electric losses to a minimum and assures maximum
and uniform efficiency under all conditions; Lynch ecolor-
coded R.M.A. resistors used throughout entire construec-
tion. Entlosed in a solidly

constructed beautifully fin-

ished metal cabinet with
hinged top to facilitate ease $ 95
of  interchanging  wave-

length coils. Modernistic
Full-Vision Vernier. less tubes

Magnetic Pick-up . ~—

Mag . Phere is nothing

E Pk R a

Tere is » :’g;’n;::;p;he To- Q’.‘:: mbv’v:’énﬂ'
up that BEC T e most dis- son.

quirer S ing.  Mnde by 8 Tha tnuo

%:rrgllhnt s :n::ﬂ 'dn;ilmed ‘“"‘"“m“xr-&en denigned

nigh auality WA Sion e needle prewilitt g and volume

3 for : . Tone
npput Lreos ansembly =
‘conl-ro| completo ﬁ; Tho‘-"“‘“!f.h'ins $7 So

qualtity “":"“]::T'inpﬁ“nﬁonn.

L
NG for home
: i ¢ i nee.
“m\:i‘a:z rd‘ue o its low impedal
cordi 2
(200 ohmual-

‘This the identical one ured in the R, C. A. Model 100-A
ghuneis 1o L0 HITO0B. Sprakers. WHICH LIST FOIL A4
HIGH A8 335.00. Note builtsin OUTPUT
THANSFORMER~permite use of

Kellogg Hand Mike & nivne wna .. PHONOGRAPY PICK-Up

equipped with 5
cord.

R. C. A. Magnetic Speaker Chassis Your Price S l 45 | FARRAND INDUCTOR DYNAMICS

. n and gt HBUM efforg
Used with Victor R. M?"":T""‘.:m-n pieieney
- X g
E.-57 and R.C.A. 86 ghexts: Praned teenmurs
Home Recording S0 OMBERG GaRL”
s inert availabie Tang 2 the
Combinations *ith volume epnpeai P
A single-button cvtigaponeible for "the 3!
: xhich the gocpd icon  of
Microphone fine for tromme volot 5 €ADable
home recording and Innda e foed ?:u:':an"::
amateur broadcast- ’“'l!’ nnlline‘;-rc:ilhel';z’.'
ing. 100 ohm but- Frime Green (otor 8
oL W
ton. Operates from Roiren sk BNF disturhing
N Hl not

I not i rr--
n 1% v. dry cell
and draws 10 mils. S 595

Gun metal finish,

tion for g,

Dl'lbdllcl‘l_u rhonograph res.

ft.

NEW IMPROVED TYPE

Usedon AC, D.C.
and Battery Sets with

Farrand
WHDULTOR
i, DY Al

450 volta. without distortion. rattling
GENEROUS OVEH-

Equal Results.

or  blasting.

SIZED MAGNETS. ‘The thick
armature i ACCURATELY CEN-
TERED. ‘The STURDY METAL
FRAME I8 LINED WITH A
SPECIAL SELF-BAFFLING FAlS

ote the Corrugated SNurface of the
Cong, an & Zcluare Feature—Enhancer
Perjeci Tomal Reproduction Qualisies
gn»ndﬂ'nblh mos!
ompactly  mader R
inches  owside  Your Price

s 52.95

take any¥ chasiisn up to

POWERTONE

_ greatly improving acoustlc pro| 3 . 121: $
N e Ceel S Single 245 Amplifier Model 5.95

which when used with one or two dynamic
apeakers i= quite the ideal thing for sudi- To supply 1.10 volt 60
torium or home une.inlerwml.l‘lunll‘l!;()ll in cycle a.c. in areas
o fuctories or large offices. n exclusive o in (9)
Bosch Speaker Cabinet et i provied o the une of A Wigh | here the supply inlg
. impedance lﬂ,l.onogmpn luckunblnr rnfim 110-115 volt d.c. Will
21" hi tuner. A mi h ily be ¢o ed d with » auitable coubling N
124 hnz’-. 12* base wlc_'lr.h tu o Th!mp»;:’o: :3;':::‘-;.:3: ) Eefeanneied Shin ol with operate comlnut_)ua]y
A besutiful walout cabinet single 45 Amplifier in around 40 watts. All ma over long periods
that is atirmetively fimished terial used in the construction of this amplifior haa 95 ! 3
and hand-rubled to n soft, beey thoroughly lﬁ-l:d Ié-egh; most comPelent Mun- without heating.
satiny sheen Will lend o e e 5 (Uovs 1—221,  1==245. Floor Models.
iteelf to any setting. Will 1—280 Tuben). Our Price

In the dexikn and construction of t_his am= N
s Mgty e 2 | JANNETTE MOTOR

a puwer gutput of approxlmately 3 watta,

9" Model. ... ......$4.95

180 Watt s$o0 Watt

1034" in diameter.

- Price s l 95
CROSLEY POWER PACK , .. oiooex

which suppiies filnment and
plate eurrent 5 volt file
ment {or 280 tube. 1% voit
filament. 23§ volt filnment.
5 volt Rlament and 150
volia tapped ot B minus,

Volts for single or push

chokes  1-Mershon eon-
denper, voltage divider. and
many other items which if
Model 104-R 95 were 10 be taken out ol the
Model 104 packe would pay for the
—

each puck many timed.

PRIME A. C. MOTOR
4 sturdy powerfulcom- | FARRAND MAGNETIC

pI?cct };?m’y duty r?lotm'- of
the self-starting induction =)

type. Wiil not set up dis- C]lASbIS
turbing noises in an

; Te-

el b ceiver. Eguipped with fn:lge L
PR o bearing surfuces to provide ade- | Tz Fuad g ons i e
s 150 vl 234 volt, 5 quate support and 1o insure § todsy. Tt has » bulanced arm-
volt filament supply. 180 long life. Quick atarting, full speed is attnined in- Stare which ennkies"it wh*Randle
golt W SURRL U IR stantly. Comes ready to mount ¥ oo a_large smount of volume without
B Dlus 150 and C minus 40, with turntable, mounting plate, our FPrice nli’:wnms_ or ruttling, vet it ml‘!
Both nodels consist of 2 on-off awitch and apeed control. exceedingly sensitive to wea

$ 5 so signals.

$1850 $2%750

9 Diameter.

Cat. No. s301. § 1 25

Our Price

may be paid on delivery.

All offers are F. O. B. New York, and subject to prior sale. Terms: A deposit of 209 is required with every order. Balance
Or, deduct 2%, if full amount is sent with order.

GRENPARK CO.,

Dept. RC NEW YORK, N. Y.

245 GREENWICH STREET,
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A CHALLENGE

WHAT MORE CAN

ANY S. W. SET

OFFER ?

Now you ¢an buy » SHORT WAVE RECEIVER

it ron
ire- QUALITY
I"ARTS ER CONSTRUCTION—nnd mx im
portaatly, WONDERFUL RECEPTION
n radi busis, flord c
N vd impe NAMMARLUND tuning co d LY
electramtatically -ahie wer L e,
vl POWERTES'I’._DI a €O ve
5t metesa
Compiate ahielding which reduces di-eiectrie 1onses to & minimum
LYNCH R. M. A,

A.

31-Tube Wired
Kitof Parts $12.75
RCA Licensed Tubes

(56, 57, 80) . . $2.35

4-Tube Wired
Kit of Parts $16.95
RCA Licensed Tubes

(58, 56, 47, 80) $2.95

5-Tube Wired
RCA Licensed

C. RECEIVERS

*14.95
"19.75

%,

We Take Extreme
Pride in the Con-
struction of These

Sets—

We have tried to perfect § shost wave receiver so that
it would give €omplete matiafactinn, B4 well a8 being
within the mes, { everyone desicing x set. belirve
that our endes fulfilled. You are qunured
of the finest receivers 8t the lowest Prices.

Our Batbery-()mrl!cd Receivers are annstrueted aimiliarly tn the A,
lso are made with the pr | HAMMAR.
nl condenacra md ir coded reaistors

L fNCu color

VISI0 ON TUNING DIAL I8 AN
E\CI.U'HVE I‘l)\V 1
DOHEEEIvERS E KTONE FEa TUIH—. ON BOTil AC AND

I'rices

meters

BATTERY OPERATED
2-Tube Wired $
Kit of Parta . $7.95
9.95
:'12.95
Complete set of .
batteries ... $2.7

RCALicensedTubes
(232, 233)..%$1.50
Beautifully Finished

Complete set of
batteries . . . $2.75

3-Tube Wired
Kit of Parts $10.75
RCA Lu:ensed'l’ubel
(34, 2-30) . . $2.15

Tubes (2-538, 56,
59, 80) .... $3.95

*24.95

The hinged cover as illustrated, facilitates removil of
tubes nnd coils. An exelusive Powertone feuture

Modernistic Cabinet

its gracetul lines will lend itself toanyZroom setting.
“Sturdily buiit.

R, M. A. Color-Cod
POWERTONE BALDWIN SANGAMO POWERTONE | Resistance Kt 1 wart
T. R. F. TUNER HEAD P.P.Input, Output, Microphone In- mom commonly vard.  Odd sised
PHONES and Audio Trans- put Stage
formers " =
. n L
The input trane- Re
former .
thia kit
100
200
el 350
ok 3 3 ,;03
d il
& Ou et i Wy e eines i
200 VLl
& ‘23(? 1on00 100000 1 meg
L1 and Each. . » SI 25 200
3 Per Pair $2.45 . w oo
:lsggngugses“zfa. .8- $6 95 B AUDIO TRANSFORMER awitch 1 1550 :-::’E‘B 790000 10 mes
Kit Form « « = . $5.45 rice Double Button . $3.95 Price, $3.46
4-gang (uses 3-58 & 8 s3 5 =y Hia ‘Du € Gution . ° FREE 910,000 ohm: reslst.
waereme)- oo $8.95 .7 Price $1.45 Single Button .  3.50 BuraraC AR r wn S aach
FLECTHEIM | POWER-TONE |
POWER- | POWERTONE MIDGET UNIVERSAL T Modernis- 9
/ TONE DYNAMIC SPEAKERS | Mjdget Power | D. C.Meter o e
oor
i Floor Transformer Stand
Microphone Manufactured by T— Doaufil [enatey
i Ty e o et il
pecially d. ed for turers in the coun- ment for Heary chromium r’
iy tivmd o try. = Compact ia l_n@dm.-: sots n an unueusl mode
e size, and reslistic using o 45 ernistic d@ai&n.
L " to periorm= or 47 power 63" +ink with four
to &1 s nuThcy o tube. Primary bent suspension
A lare e Haiopod with trant 110-115 volts. hooks for casy ine
e ) formera _to mateh ishiolties : \ .;?'r;:f.‘:.'e' 3',;‘3"'.:3?5.
. cer t E i winte - | 0 extension firml;
in n ot ::1}-,0‘2:: .]Jue pl:‘.‘:j.e;n “either ;?l()ﬂ’:h.:n! C. T. (350-350 volta). 5 volt Uses only 5 miis. Current Weight 11 (bs
tabued at 300 or 2500 ohms. Ovorall i ingiat Pami, for B0t rouistance 200 obma por SLAULTLLLY
Weight 12 Ibs. SE0L5 . 85 nmps. ralts BULEhx iioxalel) So: sl’nce
:3.95 ice “1.99 ice 93¢ 795 @&
= )Price Do Price . Price Price l 35 s

TRY-MO RADIQ co..

85 CORTLANDT ST, (s

NEW YORK 6 N.Y.
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AL )

Compare Our Prices and See For Yourself!
WE LEAD THE FIELD IN VALUE AND QUALITY

< in ONE MOU“IANDING VAL -
00B Cho et S berg.Carl
h Cabiné tromberg-Larlso
Theo fames MAGNETIC A speq
RCA s i in tone
Ll PICK-UP s
beautifuh Prdinari
\ny finish Bosch OUTFIT dumagnet;
inet.
Cabine oTvE- The erigina! Strowmberz-Carlson Pick-Up Outfit at this rock- n a
prod\l oy hottoin nrice. Oue price includes Strom- "ab”’let.
inal renditi® berg-Carlson Input, Transformer. Strom- 8 dusg.. ak
! 1 the utmo 5" berg-Carlson Mugnetic Pick-Uy with Luile- thus g, Proof,
wil 8 N d m vnl ol. phonograph plug and 20 ° per
faithiuiness insillated extepsion card. OUR ang
§ OUT IT 18 COMPLETE—NOTUING M effio;
wil \end \me\ 9 ELx ‘0 BUY! We carry these pick-ups Perf Manee
Aatity Wi in ~tur>< thus assuring INMEDIATE rF
o any setting s y w DELIVERY. Price,
b Pared ¥ with & NOTE! We will allow you $2.00 for your old pick-up, thus
of receiver- making your price only $5.50 for an outhit listed at $30.00. ——
Price L R.C. A
[13 9 « C. A
s JENSEN JR. POWERTONE “PAL Single Desu
ARRA AUDITORIUM P Button eJUR AMSCO
grmancet DYNAMIC A. C. Dynamic Speaker et VARIABLE
stpvl\!fA:‘lr::z poppiah e i CONDENSER
CHASSIS
- An A.C
Speaker
measuring H' l y
']
only 101,” /‘/W m“mr
g IIIIIII'
lo'r:ig. ¢ il ///,u iy
wide ‘. o
high. &
. Widely uxed s n public ad-
A npenke,r recond dreas speaker. Use :3 280
to bone for tonal rectifier sy'stem in conjuncs ;
R 5 There is no need to purchase
T rant Tocent | Diete vondemser simimstinn ; an) nddisons % e floe T IekuO) ot e e L i
types  developed. any hum found in the ordi- wish to install one in another room. This ' variable condenser. The tuning
Useh two power- oary A. C. Dynamic apeak- speaker eun e used ay no addition toney radio Its fine response curve curves ara designed 10 meet pres-
Rl *minEnets.. to er.  Overall ‘v-z 12" bich receiver. A full cized 6" dynamic speaker in # beaurilully de- ':L‘:f’ " euitable for ent day requirement Accurnte
Sabalvi el ] 118" wide B:Id°7%' despt signed :a}x‘bm-t The speaker has a volume control and un off and E toa nc']\':nr;ﬂ-mnlldﬂkrgcu! mr_:;et;
- B i 1 ¥ on 8% it In 0 Lo LA 0 seotion I Drovi
;'I‘::gﬁ:'é';r"fol“de; Your choice of the following speakers in the illustratad cabinet g ll:'m a1 with iadwidunl  compen:sators
Tiles. Bu-r_etynes s .95 .;‘OF:_SEN Sggg cel T il iilag Perfect Dearing
when orderini. WRIGHT de COSTER es0 |« $l-2-5
ccar §4. w 6.50
P“"g's" 95 complete with B. B. L. ‘Magnetic) . 4.95 $l-45
12 5.9§ tube 00014 2 gang condenser &§ec

STROMBERG-CARLSON i NEW BEEDE METERS
Portable Electric Modulated Oscillator Al e s

Phonograph Lowest Prices
wm Eaquipied with PRIME

MOTOR. Contained in an
unuxuaily attractive leath-
erette earrying caxe, 183§ °
long. 13" wicde. 7% * high,
Weighs nhout 10 !tm.  For
110 volts, 80 cycles A. C.

Fox 20 Rt $14.75
For 78 and 333 RPM 18075

DEPENDABLE

Neede moving coil
instruments ure
avuiluble ot prices
which are amnzingly
low for this type
of instrument. Un-
usual ruggednens,
hikh accurscy, and
freedom from dust
and foreign matter,
Perfectly  halaneed
in all positions. «nd
the moving syatem
- exceptionally well-
dampened.
Aceurary in guaranteed within 27

Model 701 Panel Instruments —

. Flush Type
Provides 1007 modulated =ignal st all frequenciea in the hroadeast D. C. Milllammeters —
T h cker hand and at all those frequencies commercinlly smployed in the inter- Single n.nge
u mediate amplifiers of superheterodsmes. The tenth harmonic is uxed 344 inches diameter
for hrondeast receiver testing and readings are oltained directly from Range rice Rtange Price
The ecreatest a ealibrated nenle reading from 55 ta 156 k. e. by simply annesing a einher 01 $4.12 0-30. $3.25
dille) lenter mentally to the dial rending. The calibration is accurate within 3% at 0-1.5 4.12 0-50 3.25
vaiue ever of all settinie and to 27 over the greater portion of the range. Usingn 0-2. . 4.12 0-100 L4 3.25
fered. Te-t amsle 56 tuhe the atrength of oxeillution is suflicient te produce a xiznal 6-3..... 4.12 0-150 3.25
all the new hy radintion without special coubling and arrangements. The immediate 0-5. R 3.25 0-200. . 3.25
tubex &+ well frequenciex ealibrated are 115, 130, 172.5. l}15 177.5. 260. 400 and C10........ 3.25 0-250. 3.25
an the old #50 k. c.-—all vially employed frec 015............ 3.25  0-300. 3.25
ones without | A.C.Model.... $6.95 02011111 328 0300 325
giapie e R. C. A. licensed Tute ’ 0-1000 328
Qquippe
Bt eed | Pz Orped it 20 oo e 8 ot iad 28 wit | D.c. Voltmeters—Single Range
snd 7 prong e R.C. A. Licerned Tube " Resistanre npuro:ummely 125 olima per volt
L En- Range Icice
, o1 .$3.25
oaswved in 0-2 3.25
handsomne 0-3. ... . 325
leatherette case with deluxe handle and removalile SEND FOR OUR NEW CaTALOG. 0-5..... . 3.25
hinge cover. Operates from AC socket. Bize iix We have evemhm‘ orﬂalnlng to radio st lowest rices. Our immense 0-8 g 3.28
9x5 inches. k insures PROMPT DEL) Y. 0-15............ 3.25
7 $13 50 20% dcpolll must sccompany all C. 0 D. orders. 0-20....... 3.25
Price . - 4 025,000 3.25

'RY‘MO RA DI 0 €O.. 82€%RI})¥£‘: :'.l".(t:evr C3
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APRIL SPECIALS!

VERY month we list on this page certain STAR * items. which are STOFP SHOPPING. The lowest prices are right on this page. No one
NOT LISTED IN OUR CATALOG. These are all specials of which undersells us. We meet any price on ANY NEW Merchandise. Qrder
the quantities on hand are not sufficient to catalog them. Once sold out. direct [rom this paxe und save money. 100% satisfaction on every trans-

no more can be had. First come, first served. ORDER NOW. TODAY. action. Take advantage of these special offers. ORDER NOW. TODAY.

Only Only

s10.s5 Greatest Buy In America! ,;05;

*PEERLESS” 8-TUBE SCREEN-GRID T.R.F. RADIO RECEIVER

Compléte with Full Dynamic Speaker

Back View ‘ Front View
- -
Limited Supply~Only as Long as They Last—Order Today
F _EVER there were & greater value than thls offered before, we have yet to see if. sitivity, Many of our satistiedd customers Inform us that a good varlety of distant
The selectlvliy iind sensitivity of (his 8-tube receiver due to its four tuned $tages statlons come In like locals. Tone dquallty, too, s extraordinarlly fine. espites the
are Just as sharp us those of un expensire 11 'uba Buperhétersidyne receiver. The maze of new tubes recently thrown upon the market, it is generally conceded that
cohsiruction of this recelver is best described uz ‘‘standard.” 1Its eircuit is none for average honme use push puil "45’'s supply adaquste power with the least distortion.
orher than the ‘“good old standby’* TRIF type which ls the most reliable und the Why bulld a set when s complete recetver, wired and ready to uste. and complets
most foolirool ever desirned. It incorporates three stukes of tuned K.F. smbitfica- wilh speaker, ecan e bought at this phenomenaily low price! Here 1z an excellent

tion uslnk type °?4 Screen-frid tubes: the power detector s a '24: u silnkle stuge opportunily for swide-awake service men to ‘‘clesn up. ‘There are Ilitle more than
of AF voltage amplilleatlon utilizing the type *27 tube, l'eeds a palr of "43°s in push 100 of these receivers ivft and st thils low price, they are bound to glve out in very
pull, the full wave rectifler 15 an ‘80. All provistons are made for supplying field short order. Experimenters wlll find in this chassis the Liboratory “‘moniter” they

powse for the 8 Inch TCA {Transformer ration of Amerlea) full dynamle huve been walting to buy ‘‘when things got cheaner.”” TRemember that the supply t3
sieaker. Both cone and splder of this excellent reproducer ure made of Burtex to Hmited. Hence, ﬂrsl come, first served.”” The moral s don’t delay, order today.
improve the hIgh note response (brilllance) without lmpalring the low note production, Overall gize 21* x x 83" (set only). 8nip. wt. 45-Ibs.

Tuning Is extremely simple. the tuned cfrrults belng controlled by s aingle eeniral L P . $75 00
knob; a vernler drum-iype Illumlnsted tuning disl is employed. The second knob 1st Price .

luning-condenser-rane, filter condenser bank, output choke d by-pass econdenser 3
h{mkl are all Indisidually shielded. The chassls Jtself is made of non-magnetle YOUR PRICE with speaker i)ut less tubes . .
aluminum.

The wse of four tured clrcults, employing sereen-wrid tubes and high
trunsformers, together sith careful wiring, und by-passing, result in

Ofticial Doerle 2-Tube 12,500 Mile Short Wave Receiver

THERE have never been produced short-wave receivers which have taken
the whole country by storm us much as the now famous DOERLE Re- |
ceivers. Mr. Doerle deacribed this receiver, the now fumous TWO-TUBE
12,500 MILE RECEIVER in the Deccmber-Junuary issue of SHORT |
WAVE CRAFT. You have seen the many letters published in SHORT
WAVE CRAFT lauding thia receiver to the skies, and for a good reason. It
is & low-priced re('cwar. yot, pulls in short-wave stations from ull over the ]

contrels the on-off ‘w!'.cn and ihe tnitd, the one on the righi, volume control. Cotls. | NQ. SP-2000 Peerless 8-Tube TRF Receiver $l 085

LIMITED SUPPLY—ORDER TODAY—TOMOR-
OW MAY BE TOO LATE

world, REGULARLY, in practieally any location, not only in this country, but anywhere.
Thoussnds of experimenterx have built their own, and have ootnined miraculous results,
as hundreds of glowing textimonial lettars from radio fans testify. f

In the course of the year, we have roceived many reauests for this receiver and have |
wold n great many parta for it. but not until recently have we concluded our tests which
| now places us ih n position to supply It in either kit form or completely wired and asseni-
bled. ready to use.

It took a lot of labor, and much ingenuity to collect the correct parts to make sure that
this receiver would work under ull circumsiances. Thin menns that all the usual “‘bugs''
have been ironed out by us in such a way that vou may order every receiver with full Excellent FOl’

Front View

confidence, that in Dractically every lucation, snywhere, it will do ita stuff.’ DX R .
eception
ONLY FIRST-
E RADIO anp SHORT | ciasspARTS
WAVE TREATISE | | USE RS
It may be pussible
" th 11y first els luaonia A non-mag
" . O H e R el L 1o R iy ki Sl o ALY P g n.." .5hw|.°ﬁf'."£on.
The new Winter. 1933 edition of our Radio ¥ [ower prics.” We ade  densers and other harts sre mounted.  Thes banelado awss with hand cavacily, e piuein coila are
"‘d Bhort-\Wave Treatise. No. 26 has just mit this &t once. B of Bakelite. wourd with | wire for low § ln -hon desplte the exoeedingly Iou Price of them
ceae—104 S0II0 DaRes of Ty e U e Wie, wie wou: Auzkey. Hnkelie pockets Fven the aerial cohdensers afe of the
:?:,‘,:‘: .i,':‘u’ml‘.“"":a':h;:““’ “‘”‘I"s dia. our parrs list, you will Micamaold Eﬂunl[llhll type. edhlva aven lndllded nin tip jacks. rheostats with switeh nnd binding
y w3 b at ot f n do
e ook S oNOY JUST b 2> ::;::ru;'t: ,,f,: g Bl "o plensed not only with the busincar-like Sppearance. but with the perlormancs
; NOI_’J;ER CATALOG (I:m“?m.iu. Weo I\- . done away a3 well
nree orin b valushie in- ,
C-’z::‘:f:’-"l;:l: AT L Only by making these sets In quantities can we afford fo sell them
R e ele, pong Ui new at the extremely low prices quoted.
TREATISE 7% iog: " ofelaion Toued e folo- DEX AN T roceiver i exaedls w illurirated {n our Shotoeraph. Blso of aluminure anel is 9K inches; hase
FUAT MEANS gy 'inches Lint of materis acd: ¥ llammarfund 60014 Condeascral”| Cagter 20 ahon [Eheumtat
Ly L HERE IS A PARTIAL LIST OF sz MYARLUND —  and Buwiteh | Pecrlcm Audio ’rra i Kurta-iasch Vercior thd: Pakelhe: Lovr Tioer Secketa:
= cat " : 1 " 5 m .
= CONTERAS gould ba ‘prodiced  J Micsmald Bl At o rnaam Panel 1 Vangec Lashonrd; L B RKheostat
" Fundamental Principles of Radio— s, ronsiderable less 300" Blkellle Bindiaw Pos Sirie: 1 ect of & Bukelite Bhort Whve Plus Instruictions: for
AN BAGIN GIUH] Ohm's Law==Discussion of _ New Amouant i 0 ration; 15. { Hardwnre, Wire, Com shipping weight 5 Ibs.
1% 100 G|  TUbes=CONStrUCtng a * Trivte-Twin': § cheabt: O O b 1300 MTLE DOENLE SHORT WaVE RECEIVEIL com 38'90
w;n‘omcn_nr Ampiificr—All abiout superhctero- B O T pletel? wited and tested ss pot above epecificatins. ¥OUR PRICE
> Ak e na ng an- ade y
o bearene] Slatie—Conatructing* 2" Twa-Tube § xevan No. 7il. TWQ TUBE 12,500 MILE DOERLE SHORT WAVE RECEIVER KIT. with all nm.
g i || Saiare 54,00 Prize oo RE e ki 5 apecified sbove, but not wired. with bluepzint connections and Instrues 57.
' IRAD'N = Radio Winks. etc., etc. ey Selme: Mg tivna for operation. Complete shipping weisht 5 lbs.  YOUR PRICE
IO the quality fs exeel:
wtw e P . lent conzideying the No. 3143. COMPLETE ACCESSORIES. including the following: 2 six montha Ruaranteed Neonteon
N WRITE TODAY. E"do’e_ i pSisae ST ["" type No. 730 tudben; one eet of No. 1678 Brandes Matehed Headphones: 2 No. 6 atandard

Over 100 New Hook-Ups, cenis for postage. Treatise | |prinoes = %o e dry eells: 2 standard 45-volt *B” batteries, Complete shipping wigit 5 40

Ete. 1000 [Mustrations. sent by return mail. e 29 I, YoUIt PRICE

WE ARE A WHOLESALE HOUSE AND CAN- r o ORDER FfROM ;I'HIS PAGE. \'ﬂltlh“i" find spe-
NOT ACCEPT ORDERS FOR LESS THAN $3.00. R d 'II d g C cial prices from time to time in this magazine.

I\ C.0.D. sh':pmem is desired, please remit 50% a lo ra ln o' get our big FREE catalog for the greatest Radio
remittance, which must accompany nll orders argains.

If full cash accompanies order. deduct 2% dis- 102 Park Place Should you wi;h goods shipped by p‘a:te! po;ll.
count. Send money order—certified check—U. 8. W he sure to include sulficient exira remittance for
stamps. Ne York, N' Y' same. Any excess will ke refunded.
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An Interference Neutralizer
Dr. F. Noack*

In these days of fully-shielded radio recefvers, incorporating mod-
ern designs of tubes, the points of interference pick-up can ususlly be
classified as {(a), antenna pick-up, and, (b), power line pick-up. The
degree of interference which may be picked up by the antenna is
purely a matter of local interference comditions, and positioning of
the antenna and its lead-in with respect to the source, or sources, of
interference.

If the generated interference doecs not cover too wide an area, it is
possible to plnce the antenna at u point outside of the affected area,
and run a long lead-in, fully shielded, from the antenna to the radie
set: In some cases it may be desirable to hoost the intensity of the
incoming radio signal by means of an aperiodic, remote~-controlled
R.F. amplifier; a further refinement is the use of an R.F. transmission
line in lieu of the more ¢common, hixh-logs shielded lead-in.

Interference picked up by the power line may originate at very
remote points and yet become evident in the receiver. The use of
line filters incorporating inductance, resistance and capacity usually
take care of ell such parasitic oscillations. A good ground connection
is a big help in securing complete fiitration.

However, 8 much less expensive scheme, illustrated in Fig. A and
shown by diagram in Fig. 1, may often be used with the greatest
success. In this method a “neutralizing' effect is secured which is
reminjacent of the “neutrodyne’” circuits of a past heyday. The prin-
ciple involved is clearly shown in the schematic cireuit.

In this illustration, Fig. 1. a condenser system consisting of units
C1, C2 and C3 is connected to pick off a portion of the interference
existing on the power lines, and to feed it into the antemna circuit of
the receiver, but 180 degrees out of phase with the same interfer-
ence being picked up by the nntenna system: thus, the two out.of-
phase currents buck out, theoretically. The extent to which theory
is approached in practice is a matter dependent upon the particular
type of interference; its intensity, and the phase relation of ita pick-
up in the antenna circuit with respect to the phase relation of the
power-line pick-up, and the transmission characteristics of these two.
In genersl, adjustment of condenser C1 will result in securing at
least a semi-null point which shows an a2ppreciable improvement in
the signal-statie ratio.

The following parts are required to construct this '‘interference
neutralizer” ; One .0005 mf, variable condenser, Cl; one .005-mf. fixed
condenser, C2; one 0.1-mf. fixed condenser. C3; one line-plug, PLUG:
one length of shielding, SHIELD; one Blan shield-can, b x 5 x 5 ins.
high, SHIELD-CAN; one binding pcst. GND.; one K-K knob (for con-
denser C1). It is cssential that condensers C2 and C3 be of high
quality and of at least 300 V. (operating) rating, as they must insu-
inte the power line from the radio receiver so that the line potential
and any surges will not blow up the works.”

The varable condenser, Cl, as well as fixed condenser C2 must be
insulated from the shield-can, as indicated in the schematic cireuit;
condenser Cl appears
in Fig. A, but con-
denser C2 was not
within the range of
the camera.

The binding post
marked GND. fastens
dlrectly to the tight-
fitting, aluminum
shield-can. Connect to
the shield-can post the
ground wire which
formerly eonnected to
the ground binding
post on the radio set;
the ground circuit of
the set is completed
by means of the high-
capacity ground coup-
ling condenser C3. To
the antenna post of
the set is connected
not omnly the lead-in
from the antenna, but
also one lead from the
roter of the wvariable
condenser, the other
side of the condenser
connects to the line-
plug.

This plug is con-
nected only on one
side and therefore 1t
ig necessary to reverse Fi A
the position of the &
plug in the service-  Interior view of the interference neutralizer.
outlet socket until Adjustment of the variable condenser does
best interference-bal- the trick.
ancing is  oObtained
when C3 is adjusted.
it will be noted that
the power line is indi- ANTENNA

Lo 021 O

- P T
ANT ™ S I
To sexant i

cated as being run in

(:oniduit.;i whethder this | @ SHIELD -CaN Ln___] ~—aro
easing is conduit or

BX is « matter of in- riEEﬂg'-E £, -‘I

dividual preference al- b |

though, in any event, | TO 10V sféi"pbﬁ?

some such shielding
should be used around
these strong-fleld leads
where they are lo-
ecated within the pos-
sible pick-up field of
the set.

One of the two leads
from the shield-can i8 [ gervice
shielded; whether the QUTLET
other one is to be M cowtr LINE
shielded will depend IN CONMDUITY
upon whether this =me—
wire must be run any

considerable distance,
and whether it may ) LTI

necessarily parallel g-

wires in the antenfia Schematic cirenit of the interference neu-
cireuit. tralizer. Simplicity itself.

&#Berlin, Germany.
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ELECTRIC CURRENT—
In Wires, Gases and Vacuum

Dr. A. W. Hull*

I shall not try to tell what electricity is—I confess I don't know—
but rather to deseribe how it behaves. Belavior is all that the secien-
tist is mble to observe. If, for brevity, he says “Eleetricity is,” you
may be sure that he means ‘“behaves’”; exactly as you, when you say
¥Your fricnd is honest, means only that he behaves honestly, as far as
vou have observed, and not that you have analyzed and understand
hia moral nature.

Eleetric current behaves like—hence, for brevity, we shall say is—a
stream of tiny particules, called electrona. An electric current in a
wire is very much like a current of water in a pipe. The analogy is
still eloser if the pipe is filled with sand, the grains of sand corre-
sponding to the atoms of the wire. Between these atoms the electrons
wend their tortuous way, as water diffusea through sand. Let us look
at the picture more closely. The wire is copper. It is full of tightly
packed copper atoms, each a nucleus surrounded by 29 electrons. One
of these 29 is a vagrant so loosely held by its nucleus that it ean
wander about freely between the other atoms. Jt iz these free electrons.
one from each atom, which drift through the wire and constitute the
“electric current.”

We are accustomed to think.of electricity as “lightning fast.’”” But
clectrons may also move slowly, and in wires their averape drift
velocity is actually as slow as wnater in a sand-filled pipe. For exam-
ple, the electricity that enters your home travels through the copper
wire at an average rate of only %-in. per second. The question is
often asked: Do the electrons in a direct-current circuit actually
travel through the wire and back to the generator?” The answer is:
“Yes, but it takes them a long time to make the cireuit.”

It is surprising that so slow a current, of such tiny particles as
electrons, can produce such powerful effects. The secret, of course,
is in numbers. The number of free or moving eclectrons in one cubic
inch of a copper wire is, in figured, 15 followed by 23 ciphers; in
terms of a drop of water it is about one-half of the number of dropse
in the Atlantic Ocean; and the number of electrons which flow through
the filament of a 50 watt lamp in one minute is equal to the number
of drops of water flowing over Niagara Falls in a century! These
large numbers are difficult to conceive, but the difficulty is really in
our minds, as the philosopher would tell us. For thingzs seem big or
small te us according to our standard of comparison. Physiciats meas-
ure large numbers in terms of powers of ten. Thus 15 followed by
23 ciphers is simply 16 x 10 raised to the 23rd power. The physicist
remembers it by the number 23. which is quite easy. Similarly, engi-
neers have a standard of electric current which they call an ampere.
If we compare the current through our lamp with this standard it
comes out only one-half of an ampere, which seems quite small. Our
purpose is to picture the passage of electricity through wires, and to
compare it with its passage through pases and through vacuum. We
shall find this comparison easy if we take the wire as our basis, and
remember the number of moving eleetrons per cubic inch in a copper
wire as 16 x 13 powders of ten, and their average drift motion a8
roughly % -in. per second.

Gases are normally non-conductors, because the electrons are so
tightly held by the atoms that none of them are free. But they can
be freed by storng electric forces, and then gases conduct in much the
same manner as metals. The process of forcing an atom to set free
one of its electrons is called ienization, and the bereft atom an ien.
The electrons thus get free drift between the ions and carry the elee-
tric current, exactly as in wires. In fact, an ionized gas may be said
to conduct like a dilute metal.

The difference between electric current in gases and in wires is,
first, the diluteness. In gases the number of free electrons is much
smaller than in metals, and their velocity much greater. For example,
in an are at atmospheric pressure, the number of free electrons is about
100,000 times less than in & metal, and the average veloeity 10,000
times greater, namely about 100 ft. per second; in very low pressure
ares, the number of free electrons is a million-million times less than
in a wire, and their drift velocity about 1,000 miles per gecond. Yet,
in spite of this small number and high velocity, such low pressure
arcs are fairly geood conductors, capable of carryving large currents at
practical voltages.

The second distinctive feature of gaseous conductors is that the
jons are continually drifting to the walls of the envelope and there
gaining back their lost electrons, thus becoming normal etoms; so
that new jons must be continually produced. If the production of new
jons is stopped, then after a short time all those that were present
will have reached the walls, and the gas is again a non-conductor.

(Incidentally this property of gaseous conductors has been utilized in
the Thyratron tube, which is so designed that the gas in it can be
made eonducting or non-eondueting at will, by means of a grid. This
tube has therefore the valuable property of being able to start and
stop electric currents, thus anecting as an ‘“electronic switch” for con-
trolling electric machines. [The Thyratron was described in the
September, 1930, and May, 1931, issues of Radio-Craft.—Technical
Editor.1)

E!ect]ric currents in vaceuum are very different from those in wires
and gases. We may pass quickly over the problem of getting the
electrons into the vaeutum, since the problem is easily sclved by hent-
ing the metnl electrode until the electrons have suflicient energy to
jump out, as water molecules jump out or evaporate from hot water.

The unique feature of vacuum conduction is that it is composed
golely of electrons. There are neither jons to neutralize electron space
charge, nor atoms to bump against. In ares and in metals there are
a& many ions as electrons, so that the mixture is electrically neutral,
and has no tendeney to fly apart from electrical foreces. In vacuum,
however, only electrons are present. and mutual repulsion reigns.
Every electron shuns every other. They fly across the vacuum in
open formation. so far apart that they could be seen separately with
the naked eve if they were visible. For example., the electrons at the
anode, or plate, of the average radio tube are .002-in. apart. which is
several times the diameter of the flluament in standard tungsten lamps.
The number of electrons in the space is a thousand times smaller
than in low ptessure ares, so small that it really does limit the cur-
rent, even ut electron speed of 10,000 miles per second.

This very mutual space-charge-limiting feature, as it is ealled, which
limits the current-carrying capacity of the vacuum tube, iz the secret
of its power. For it makes the current controllable, completely
and instantaneously, by the voltage of a grid. This is the principle
?f t‘lw “standard,” or high-vacuum radio tube with which . everyone is
amiliar.

We thus have three fundamental types of electric current conduc-
Lion: metal wires, for our transmission lines and motors; gases, which
ean be made conducting or non-conducting at will and are destined to
be the contrellers of electrical machinery; and pure electron tubes, the
devices that have made radio, talkies, and television possible—and
beyond that—who knows what?

*Assistant Director of Research Laboratory, General Electrie Co.
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e TRIAD

QUALITY
FROM A t0 Z

This corps of engineers, in their own se-
cluded laboratory keep TRIAD tubes ahend
of the procession. They are provided with
the most modern laborateory apparatus and
make periodical checks of every operation
on every one of the many types TRIAD

produces,

T-1 Mercury Half Wave Rectifier.. $ 2.60
;-(IIAA %;enemlAl unlu;‘lse Detector and Amplifier . .80 |5 A FACT--NOT MERELY
- ‘ower mplifier - 5.00
T-108  High Voltage 'ower Amplifier. N %Y 1] A CLAIM
T-12A D. C. Power Amplifier . ... 1.30
T-22 D. C. Screen Grid Amplifier...cveneenn.... . 2.00 R
?3:;’\ ﬁ' (( %crven I(;lri.l AmplAiﬁer] T 1.40 The easiest way to get a true esti-
-2 . C. Generual 1Purpose mplifier .85 ’ -
T-27 Deteetor or Ambplifier having A. C. Heater 1.05 mate of any prOd‘.UCts “Orth. is to ask
T-30 D, C. General Durpose Amplifier 1.30 about it among its competitors. Ask

Rf I'ower z(\m[;ll:l\vr i 1.30 any serviceman, dealer, jobber or manu-

- C. Sereen Grid Amplifier 1.90 facturer if any tubes are better than

I). C. 'entode P'ower Amplifier 2.10 .

D.C. Multi-Ma R. ¥, Amplifier © 215 TRIAD QUALITY TUBES. We know

A.C. Heater Type Multi-Mu . ¥, Amplifier 1.50 the answers you get will induce you to

1. C. Screen Grid Amplifier: Heater Type 1.80 send in the coupon, which will bring

. C. General Purpose Amplifier . l1.40 . hole, i s

b. C. Pentode 'ower Amplifier. Heater Type... 1.60 you the whole, interesting story.

D.C. Heater Type Multi-Mu R. F. Amplifier 1.80

D. C. an(mze_ Amplifier 2.00
T-41  Power Amplifier ’entode 1.60 Elaborate testing equip-
T-45  A.C. Triode PPower Amplifier 1.15 ment developed by TRIAD
T-46 A. C. Power Amplifier 1.55 . engineers is found at the
T-47 A.C. Pentode 'ower Amplifier 1.50 end of every production
T-48 Power Amplifier Tetrode (30 volt DC Heater) 3.00 line. QUALITY is the
T-n0 A. C, Power Amplifier 4.00 watchword, QUALITY is
T-51 A.C. Heater Type Multi-Mu R, F. Amplifier. 1.50 demanded and an increas-
T-65 A.C. Duplex Diode Triode 1.60 ing number of satisfied
T-56 Genceral Purpose Amplifier 1.20 users prove that TRIAD
T-57 A.C. Pentode R. F. Amnlifier 1.63 “HONOR and QUALITY are N
T-58  A.C. Pentade Multi-Mu R. F. Amplifier 1.65 OMFINOUS. syn
T-54 Heater Type Power Ambplifier, Triple Purpose 2.00
T-s6d4 I, C. General Purpose Amnlifier 2.10
T-7T1A A. C. aor D. C. "ower Amplifier .95
T-%5 . C. Duplex Divde Triode 1.60
T-89 Triple Grid PPower Amplifier . 1.80
T-99X Dry HBattery General Purpose Amplifier 1.50
T-9%9V Dry Battery General Purpose Amplifier. 2.26
T-841 Power Amplifier v 1040 TRIAD MFG. CO,,
T-%42 Heavy Duty Power Amplifier or Modulator 10.40 Pawtucket, R. I.
T-66 Half Wave Mercury Rectifior B 6.76 Gentlemen:—
$-HO Il»‘{UII]f \Kﬂve Reculf‘lior 3.20 Please send me rfull information
-81 a ‘ave Rectifier 50 N P
T-82  Full Wave Mercury Vapor Rectifier. 1.20 about TRIAD QUALITY tubes.
T-83 Heavy Duty Full Wave Mercury Rectifier 1.55
T-TEL Television Secanning Pri
T-CNA Television Projection A rlq: ;_]]n
T-PEC Photo-Electric Cell . LA DL BUILT”
T-205D Sound Movie Power Amplifier . 775

4 Fr o S T —_—

TRIAD MANUFACTURING CO, - - - - PAWTUCKET, R, I,
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""Eour Radios in One’’
The NEW Lincoln

— Lt. Comdr. R. H. G. Mathews, USNR

And Lieutenant Commander Mathews' enthusiasm for the NEW
Lincoln will not half equal yours when you feel its smooth ease
of operation, discover for the first time how amazingly simple
foreign broadcast reception really can be, check its almost limit-
less sensitivity, and listen to its powerful reproduction of the full
musical scale. Write or send the coupon NOW for full details.

“l have always had a number of
receivers for my own amusement—
each built for a specific purpose. A
set especially for C*¥, one for foreign
short-wave reception, a set with noth-
ing but tone, and a ‘hot’ selective
super for DX broadcast reception. It
is generally believed among radio
engineers that you can’t have them
all in one receiver . . . | subscribed
to this beliet until | played with one
of the NEW Lincolns. | was surprised
to find, in this one set, all the ad-
vantages of my four specialized
receivers . . .

The above is taken from a letter from
Lt. Comdr. R. H. G. Mathews, famed
radio engineer, builder of broadcast
stations, short-wave stations, former
internationally renowned amateur and
commercial operator, and, until re-
cently, Commander of the Commun-
ication Division of the United States
Naval Reserve in the 9th District.

Sign coupon for prices, logs of foreign stations, etc,

LINCOLN RADIO CORPORATION
335 S. Wood St., Chicago, US. A.
Please send me FREE+technical description of the New Lincoln.

Name

City
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