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CORNELL-DUBILIER CAPACITORS

Standardized sizes, shapes, designs to me=zt
every Radio and Electrical Requirement. Cat.
No. 165A available on request.
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to show how | train you
at home in spare time

for ool Joly i @

Clip the conpon and mail it. 1 will prove T ean
train you at home in your spare time to a
RADIO EXPERT. I will send you my first les.on
FREF. Examine it. read it. see how casy it is to
understand—how practical | make learning Radio
at home. Men without Radio or electrieal knowl-
edgc become Radio Experts. carn more nioney than
ever as a resull of my Training.

Get Ready Now for Jobs Like These

Radio broadeasting stations employ engineers, ©p-
erators, station managers and pay well for trained
men. Fixing RRadio sets in spare time pays many
$200 to $500 n year—full time jobs with Radie
jobbers, manufacturers and dealers ns much as $30,
$50, $75 a week. Many Radio Experts open full or
part time Radio sales and repair businesses. Radio
manufacturers and jobbers employ testers. inspec-
tors, foremen, engineers, servicemen. 'n good-pay
job: with opportunities fer advancement. Aulomo-
bile, police, aviation, commercial Radio, loud speak-
er systems are newer fields offering good eppor-
tunities now and for the future, ‘I'elevision promises
to open many good jobs seon. Men [ trained have
wood jobs in these branches of Radio. Read how
they got their jobs. Mail coupon.

Why Many Radio Experts Make
$30, 550, 575 a Week

ooe of our large imdusiries. More

Radlo is young--vet

than 28,000,000 homes have one or nmore Hadlos. There ure
mare Tadios than telephnnes. Every Vear millions of Ra

fet ot of date and are replaced. Mllions nore need i

tuhes, repairs. Over SHO00.600 are <pent crery Fear for
ltadio repairs alone. {yver 5.000.000 sute Radlos are in
use: more are hein® sold cvery dday. offerlng wmore profit
making oppartunities for Rudio expert And RADIO I8

STILL, YOUNG, GROWING, expimling Into new

The few hundred 330, 50 375 8 week jobs of 20 yeurs

ago have grown lo thousands, Yes. Radlo offers ophortunitie:
Tt | for the futare!

Many Make $5, 510, $15 a Week Extra
in Spare Time While Learning

The day you enroll, In addltion to our regular Course. |
start sending Extra Mooey Job Sheets, show you how to o
Radla repair jobs. Throuzhout your fralning ¢ send plans
arut direerlons that e good spare time money- -$:00 Lo
£:00-—for hmndredls. while learnlng. § send you speelal 1tadk
cquihment 10 ronduct experiments. build elreuils. This 50-70
method of tralning miukes learnink at home easy. faselnat

ing. practical,
r" I Also
! Give You
This
Professional
Servicing
Iastrument

Instrument every Radio expert

Yere is the
- All-Wave, All-1"urpose.

needs and want

more than ten text-books devoted enthrely t
Television.

Set Sercieing instrument. 1t fq{l‘lnlmle\']e,r{ B ' E SMITH. President
think neee rs o measure H ane b A . ]
voltages and current: to fest tubes, resist B cfa's'r‘:z':'lnnﬁmm \nstitute, Dept. 9FX
slmce: addust and allnn' any Sfl. lulﬂ or nejn 2 g 2
U satisfies your needs for professional servic Near Mr. Smlth: Without oblizatlon send me free the Sample Lesson
Ing after _yonﬂ .""mi"ule—:ﬁ-’; ":',‘" {"" take g ond vour 64-TPaze Rook “Iich Rewards in Radlo,”” telliux about spare
extry money fixing sets while tralning. ime and full time Radio lnllnnrt\lnnles i:m«l how 1 can train for them
. ‘e at line. (Please w ninly
You Are Trained for Teclevision Also B ot home in spare tioe. (Flease wnite plainly)
With N.R.1. you take up Television principles B
right along with Rl prineiple the cor
rect methiod—since vision receivers cum B Nime s fe.dm A A s s e The s A ma Age
bine both sight amd seund. You also get 2
B

Clty

Sood for

and BOOK on RADIO'S OPPORTUN]TIES

Address

Get Sample Lesson and 64 Page Book
Mail Coupon

Act Today. Mail the conpon now for sample lesson
and 64-page book. They're free to any fellow over
16 years old. They point out lladio’s spare time
and full time opportunities and those coming in
Television ; tell about my training in Radio and
Television ; show you letters from men [ trained,
telling what they are doing and carning. Find
out what Radio offers YOU! MAIL COUPON

in an envelope, or paste on a postcard—NOW !

J. E. Smith, President
Depl. 9FX

National Radio [Institute
Washington, D, C,

'HERE
PROOF
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in
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conslsted of
Radio set serv- f

icing, with
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in my spare Lime. My earn
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£ ™ | Earnings
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b\ i by N.R.L
Training
ld.II Im\'x-I belen
olng nlcely,
4 thanks ta N.R.1.
Traindng. My Dresent earn-

ings are about three times
what 1hey were hefore | took
e Course. 1 consider N.R.1
Training e HAnest the
worlkl'—BERNARD CO8
TA, § Manhallun Ay

Prooklyn. N. Y
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“FOR THE FIRST TIME , . .
. in any radio magazine.”

Again Radio-Craft brings a "first’" to
its readersl This time, it's the description
of "The Orchestra of Tomorrow,” in
which the orchestra leader, by means of
remote controls on his director's stand,

actually adjusts the volume of given musi-
cal instruments—all of them elactronici—
to suit a particular desired overall patiern,
and also varies the overall volume of this
pattern to suit the dynamic mood of the
rendition.

Read about the |0-piace CRACRAFT
ELECTRONIC ORCHESTRA (now rehears.
ing in New York City)—

—in JULY RADIO.CRAFT

And AGAIN a Radio-Craft "first1}
A construction article that set builders
will go for in a big way. Don't miss the
R. D. Washburne-G. E. Archenbronn article
on a battery-powered, portable or semi-
portable, combined IRELESS or non-
wireless radio receiver, public-address
unit, hearing aid, electric phonograph and
"’nrsonalhod" {or 'silent") radio set
(for sick-room use, efc.).

Read about the new wireless "portable
set of tomorrow”™ described—
—in JULY RADIO.CRAFT
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PRINCIPLES OF RADIO, 3rd Edition, by Keith
Henney (1938). Published by John Wiley & Sons,
Inc. Size 5% x 8 ins., cloth covers, 495 pages. 311
illustrations. Prepared in textbook style, with
examples and problems. Price $3.50,

Keith Henney, well-known auther of books
technical, has completed the 3rd edition of a work
instituted B years ago. Due to extensive revisions,
the book may be considered almost completely
rewritten. Anyone starting in radio will find the
book an up-to-date reference to its bases.

The radio art is moving forward rapidly on
many fronts, and a book such as "Principles of
Radio™ is an invaluable aid in keeping the radio
man's feet on the ground.

Chapter headings follow:

Fundamentals; Ohm's Law; Production of
Current ; Inductance; Capacity; Propertios of
Alternating-Current Circuits; Resonance; Prop-
erties of Coils and Condensers: The Vacuum
Tube; The Tube as an Amplifier; Audio Ampli-
fiers; Design of Audio-Frequency Amplifiers;
High-Frequency Amptlfiers ; Detection ; Receiving
Systems ; Rectifiers and Power Apparatus; Oscil-
lators, Transmitter, etc.; Antennas, Tranamission,
ete.: Facsimile and Television Transmission.

for

MOTION PICTURE SOUND ENGINEERING,
by the Research Council of the Academy of Mo-
tion Picture Arts and Sciences (1938). Published
by D. Van Nostrand Company, Inc. Size, 6 x 9
ins., cloth cover, 372 illustrations, 547 pages.
Price $6.50.

"Motion Picture Soundl Engineering' consti-
tutes the book form of a series of lectures bLre-
sented to the classes enrolled in the courses in
sound engineering Ziven by the Research Counecil
of the Academy of Motion Picture Arts and Sci-
ences, Hollywood, Calif,

We second the opinion of the Council’'s chair-
man Koenig that “this book will become a valu-
able addition to the technical literature on the
motion picture and we offer ‘it to the industry
with a feeling of great pride.””

Even owners of the lowly home and industrial

16-millimeter talkies can learn much from
this book as its followinyg contents listing indi-
cates :

Basis of Motion Dicture Sound ; The Nature of
Sound: Types of Film Recording; Noise Reduc-
tion; Re-Recording and Preparation for Release;
Microphones; Headphones and Loudspeskers;
Film Drive; Film Processing; Reproducing Sys-
tems; Sound Circuits; Measurements in Sound
Circuits; Phase Distortion; Transformers for
Sound Circuits: General Network Theory; At-
tenuation FEqualizers: Edqualizer Design; Wave
Filter Theory : Low-Pass aml High-Pass Filters;
Dividing Networks for Loudspeaker Systems:
Vacuuin Tubes: Ambplifier Circuits: Reetifiers;
Volume Indicators; FElementary Con:iderations;
Static Electricity ; Direct Currents: Electrical
Power and Energy: Mugnctism; Electro-Magnet.
ism and the Magnetic Circuit; Electro-Magnetic
Induction ; The Decibel : Resistance Attenuation
Networks ; Generators and Motors; Alternating
Currents; Vector Notation: Resonant Circuits;
Vacuum Tubes; Triode Amplifiers.

THIS IS LIFE. by Boake Carter. Published by
Dodge Publishing Co. 54 x 8 ins.,, cloth covers,
245 pages. Price $1.75.

“This Is Life,” a book of the easily readable
type, by Philco’s former commentator, hns lit-
tle in it of technical interest, but it certainly has
apbeal for the listener-in and for thoee among
the 850,000 people in the technical radio field who
like some light reading once in a while which
touches on their chusen profession.

We quote a half-dozen chabter titles as follows:

“Roaring  Waters,” "Landslide,” *G-Men,”
“S08S,” “Peanut Politiciany,” 1 Do!"

Material was prepared with the enoperation
of CBS, Phileo, the New Jersey State Police,
United Press, United Airlines, TWA, FBL and
certain other publishing and technical groups.

This iz a library table reading book.

TELEVISION RECEPTION TECHNIQUE, hy
Paul D. Tyers (1937). Published by Sir Isaac
Pitman & Sons, Ltd. (London, England), avail-
able from Pitman Publishing Corp., New York.
8ize, 5% x 8% ins. cloth covers, 144 pages, 85
illustrations. Price $4.00 (12s. 6d.).

Unlike the majority of preceding books on
the subject of television the treatment of this
new book is from an engineering angle. For this
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reason it receives the approval of Radio-Craft
as being one of the most worthwhile publications
in television literature.

Of especial value and
photographs of actual images which
technical points discussed in the text.

The outstanding technical merit of this book
outweigths limitation of treating the subject only
of Britain’s television service. Chapter headingms
are as follows: The DBasic Principles. Aerial
Systems, Signal Amplification, Cathode Tube
Practice, Time Base Circuits, Synchronizing Cir-
cuits, The Vision Receiver, Vision Receiver
Faults, Appendix.

importance are the
illustrate

GERNSBACK'S EDUCATIONAL LIBRARY
SERIES, Hugo Gernshack (1938). Published by
Radio Publications. Size 5 x 6% ins.,, paper
covers, illustrated, 32 pages. Price 10¢ each.

The following 4 books make available to the
beiinner in radio the long-needed information
of just how to go about approaching itz ABC's;
including the reading of diagrams. and per-
forming experiments purely for their entertain-
ment values.,

No. 6--BEGINNERS RADI1O DICTIONARY
is the first in the series, and it takes all of the
sting out of radio articles that bristle with
words unfamiliar.

No. 6—HOW TQ HAVE FUN WITH RADIO

“All work and no play makes Jack a dull
boy” is a truism for radio men asz well as those
in any other ficld.

The entertainment side of radio is excellently
served with the contents of this book. The titles
of easily performed amusement: follow:

“Talking Newspaper; Talking Gloves; Radio
Electric Chair: Visual Musie; Dancing to Silent
Music; Musical & Talking Gadpets; The Radio
Dancer; Hearing Radio Through Your Teeth:
Radio Burzlar Alarm: Home Droadcasting; The
Door that Talked: Home Recording; Making a
Real Telephone with Radio: The Reluctant Radio:
‘No-power” Rtudio Set.”

No. 7--110W TO READ RADIO DIAGRAMS

As this reviewer soliloquized some time afo.
*“formulas are really the short-hand of radio.”
In order that the radio beginner may familiarize
himself with schematic cirenits which disclose
in brief the complicated :mrrangement of various
pieces of upparatus, he can do no better than
10 study this course in radio’s shorthand.

The diagrams are broken down both pic-
torially and symbolically which makes the read-
ing of diagrams “‘apple pie.”

No. 8—RADIO FOR BEGINNERS

This reviewer js tempted to add to the title
the subtitle “Radio Made Fasy by Analogies', for
this book, small as it is, covers a considerable
amount of ground in making the reader familiar
with the elementary princinles of radio. Analogies
are drawn buetween these techniecal prineiples
and everyday occurrences with which everyone
is familiar; such as, throwing a rock into a pool
of water and then analyzing the resulting waves
with regard to the progression of radio signals
through the ether.

POLICE COMMUNICATION SYSTEMS. by
V. A. Leonard (1938). Published by University
of California Press. Size, 5% x 8% ins., cloth
cover, illustrated. Includes an extensive appendix
{including a chapter on existing radio legisla-
tion), and bibliography. Price $5.

The present head of the police eommunication
systems at Fort Worth, Texas, has brepared a
comprchensive book which merits a place in the
library of cvery radio man interestwd in pos-
sessing 4 complete book file on techniecal radio
subjects.

Fourth in a group dealing with the adminis-
tration of eriminal justice. “Police Comniuniea~
tion Systems’ takes its place as an initial and
extensive work incorporating police radio oper-
ation in all its phases.

Chapter headinga: The DBeginnings of Modern
Police Communication: The Modern Police Tele-
phone System; The Beat and Its Equipment:
The Police Radio Syrstem; Radio Patrol Opera-
tion: The Regional Police Communication Sys-
tem ; The Police Teletype Network ; Burglar- ani

Holdup-alarm Systems: Coordination of the
Police Communication System; Police Com-
munication under Disaster Conditions; Police

Communication and Distant ldentification: The
Modern Police Communication System: Foreign
Police Communication Systems; Conclusion.

Pleasc Say That You Saw It in Rapio-CRaFT

TRAIN

ELECTRICITY

12 WEEKS TRAINING
THIS QUICK EASIER WAY

FOR

ATUAL SHOP WORK ™ &°

proSaESSTaEEBE

- C o e r R L K F N ¥ J
M1 C. LEWIS, Pres., COYNE ‘a-g‘;’!rl’!
ELECTRICAL SCHOOL --_..%
500 S. Paullna St. Dept. 69-78, L

WANT

Have you ever dreamed of holding down a
steady, good pay job? Have you ever dreamed
of doing the work you really like in a job that
helds promise of a real future in the years aliead?

Well, we all know that you can't get the good
things in life by just dreaming about them
Hundreds of fellows are today holding dnwn
mighty fine jobs with prospects of a bright future.
They are filling these jobs because they had the
foresight to cquip themsclves with the right kind
of training. Most of these men were only average
fellows a short time ago. but the proper training
helped to lift them out of the low pay ranks of un-
skilled workers. Tlie same opportunity is now

offered to you.
AN EXTRA

RADI 4 WEEKS

Course Included

Right now I am including at no extra tuition cost,
an extra 4-weeks course of training in Radio
after you have completed your 12 weeks elec-

trical lrainin%.
The great fascinating field of ELECTRICITY

offers a real future to many men and young
men who are willing to prepare for a place in
this giant industry,

LEARN

DOING

FIRST -— You are
told and shown how

BY

THEN—Youdothe
job yourseli. ¢

Here at my school
in Chicago. the
world’s Electrical
CGenter, you can get
12 wecks Shop ac ] o :
Tralning in ELECTRICITY, that can help give
you Your start towards a better job.

You will be trained on actual equipment and
machinery and because of our method of training,
you don’t nced previous experience or a lot
of education. Many of my successful graduates
never even completed Grammar School.

Right now I'm including valuable instruction
in Diesel, Electric Refrigeration and Air Con-
ditioning at no extra cost. Our practical shop
methods make it easier to learn—First the it
structors tell you how a thing shiould be done—
then they show you how it should be done —
then you do the actual work yourself.

I'LL FINANCE
YOUR TRAINING

You can get this training firgst — then pay for it
later in easy monthiy payments. starting 60
days after your 12 weeks training period is over
— then you have 12 months to complete your
payments.

GET THE FACTS

Send the coupon today for all details. \When
1 get it I'll send you my big free book containing
dozens of pictures of students at work in my
shops. I'll also 1!l you about my *‘Pay After
Graduation® plan. how many carn while
learning and liow we help our students after
graduation. Fill in, clip coupon, mail today
for your start toward a bright- -

er future. !

COYNE Fisemica

500S. Paulina St., Dept. ,69- 78, Chicago, . ||I f

Chicago, Il

Dcar Mr. Lewia: Without obligation send me your
big, free catalog with facts about Coyne Training an
details of your ""Pay-Tultion-After-Graduation
Pian and your 4 weeks extra Radlo Course.

Name. ..ot
Address........
City. o iiiviii i voe.uSlale. ... 0O0DO DD
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For Better Servicing - - For Bigger Profits - - Use Gernsback Manuals and Books!

SERVICING
wITH
SET ANALYZERS

INCE 1931 Servicemen have heen buying more - 2 o . " ==
GERNSBACK OFFICIAL RADIO SERVICE MAN- S e e N e
UALS vear after year. The authentic material, easil subjects-—radio. air conditioning and refrigeration. It's the easiest, quickest

- e 0 N L) y and most inexpensive way to improve your knowledee on these topics.
{zccesmble diagrams and comple_te service data ma!«e them In this series, popularly known as the RADIO-CRAFT LIBRARY SERIES,
invaluable to dealers and radio Servicemen. Without a are all the titles necessary to your personal advancement. Only by careful
Gernsback Service Manual at the repair job, there's time itudy of these enlightening books. ean you gain adequate experience in
and profit lost. Your service kit or laboratory is incom- 2_?1’;1'v‘;fu:fs“"m‘:"su":’e"dé“"’("g'gin‘;’%‘;”z‘:&i’:‘%’;‘ E:f:s b‘;°n‘§ '18‘:':(;’:;'
plPle without ail the GERNSBACK OFFICIAL RADIO flexible covers. PEICE 60c PER BOOK. All books are :en;‘. to you postpﬂid.'
SERVICE MANUALS. There are GERNSBACK MAN-

UALS for servicing auto-radios, also refrigeration and : =
air conditioning equipment. Here Are The Titles:
Book No. 2 Book No. 13
3 VOLUME 7 OFFIGIAL RADIO SERVICE MANUAL MODERN VACUUM TUBES ABC OF REFRIGERATION
ver 1,800 Pages e Over 8.000 Illustrations e Stff. Leather
etic. Looselcal Covers & Size ® x 12 Inches » Net We $1 0 00 - =
103 Ibs Book No. 3 Book No. 16
PRACTICAL RADIO CIRCUITS
1936 OFFICIAL RADIO SERVICE MANUAL THE! SUPERHETERCDYNESEOQK =
o . 1 178 - —
rlvn:-r l'.o?aggle?%me.rso:sw% "60:? llzl I:“fr;;:og N:-v. %\lrelzn{kglmr $1 00 Book No. € B0k 0
BRINGING ELECTRIC SETS SERVICING WITH SET ANALYZERS
UP-TO-DATY —
1935 OFFICIAL RADIO SERVICE MANUAL o-ba E Book No, 18
Over 1,000 Pafes ¢ Over 3,000 Ilustrations # Flexible,
- Book No, 9 POINT-TO-POINT RESISTANCE
1‘::‘!;\;{051& lmlelcat Covers ¢ Size B x 12 Inches & Net $7.00 AUTOMOBILE RADIO AND ANALYSIS
SERVICING —
1915 OFFICIAL AUTO-RADIO SERVICE MANUAL — Book No. 19
v n t Fiexible. Leather-
O R T Eot e & IO I T s Rt Weins 14w $2.50 I T A ERACTICA L MR AL AT
ABOUT (T _
1934 OFFICIAL RADIO SERVICE MANUAL i Book No, 20

0 F H - .

e fgo,ﬂi':f’c;vg?“".z PO i e O v $3.50 PUBLIC ADDRESS INSTALLATION IHERCATHOOIERAVROSCILEOSCORE
2% AND SERVICE -
— Book No. 21

'932 OFFICIAL RADIO SERVICE MANUAL Book N BREAKING INTO RADIO SERVICING
Over 1,000 Pages e Quer 2,000 .lumr,u.lnns e Flexlble. 00 0. 13
Leatherctte. Looseleaf Covers. Size ©x iv Inches o Net $S 00 ABC OF AIR CONDITIONING —
Welght 415 Ibs. * — Book No, 22

Book No. 14 NEW RADIO QUESTIONS

OFFICIAL REFHIGEE\’%’I‘L&N')SEHVICE MANUAL SR R0 leulee A0 ANSWERS
?X:{hc;‘t?t?e P‘iﬁw cl:nl ocs;ve]s203!11‘1”““”“0";nc;cs FI:‘“;E; $5 00
Weigne 214 1b EACH BOOK IN THIS SERIES—50c

OFFICIAL REFRIGERATION SERVICE MANUAL

{Volume []) Y1 ' 1 & ¥ s ¥ 3 ¥ N 8 3 1 B b _} |}
B R e U2 VB IS feb Wikl 10 $5.00 RADCRAFT PUBLICATIONS, Inc., 99 HUDSON ST.. NEW YORK. N. Y.
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TELEVISION ANGLES

By the Editor — HUGO GERNSBACK

will have started in earnest. No longer will we say
that “television is just around the corner.” April
30th was the day that, concurrently with the New
York World’s Fair, television actually arrived. Daily broad-
casts from NBC’s Empire State transmitter are now an
accomplished fact. Other sections of the country are getting
in line, and if radio history is to be repeated in television, it
will not be long before the entire country will have television
transmitters—not by the hundreds but by the thousands.
There are many angles of television which puzzle the
layman and radio men alike, and for this reason a number
of the more iinportant television angles are discussed below.

SIZE OF IMAGE: The standard image now is about
7% x 10", This gives good picture value and enough detail
for most of the scenes. Qur images will be larger in the
{future. At the present time television receivers eannot be
successfully operated in full daylight or a strong indoor light
as the brilliancy of our television tubes is as yet not
sufficiently great. In the not too distant future we will have
bright enough images to permit viewing them even in bright
daylight.

COLOR TELEVISION: Curiously enocugh, laymen par-
ticularly, place great stress on television in natural colors.
People who see their first television receiver invariably
ask: “When shall we have television in colors?” In this
they are probably motivated by Technicolor filins. The
answer is that, while perfectly feasible in the movies,
television in full colors is still in the futuve. This is true,
of course, for both the transmitter and the receiver, but
at the present time engineers spend all their time to give
us good television in black and white. Even today motion
pictures are not all in colors and it will take many years
before every picture film is in colors,

TELEVISION NETWORKS: There is another question
very frequently asked today: “Are television transmitters to
be linked up the same as are present radio networks?” The
answer is, “Yes—in time.,” This development also will take
considerable time to accomplish. We have the means today to
link television stations together by means of the eoaxial
cable. Only one such cable is in use now between New York
and Philadelphia. It is very expensive to build and must be
underground. It would cost several hundred millions of dollars
to link up thousands of television transmitters; and while in
the end the coaxial link will probably be used, it will take
years to lay the necessary lines of pipes to link the stations
together. The other means is by radio, that is, linking of
television transmitters by radio impulses on a very high
frequency (short wavelength). This is feasible because on
these ultra-high frequencies there is very little static, and it
is conceivable that at the start transmitting stations will be
linked in such a manner.

HOW MANY TRANSMITTERS: Television transmit-
ters operate on ultra-short waves which means that the
normal range is only as far as the eye can see. The higher
the elevation of the transmitter the farther it will reach.
In New York City, for instance, the Empire State trans-
mitter, being over 1,200 ft. from the ground, has a reach of
some 50 miles. As most transmitters will he considerably
lower than this—unless located on mountains—the average
range of a transmitter, thus, is about 25 miles. Therefore to
cover the entire country we will require a theoretical

BY the time this magazine is in your hands, television
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number of 2,500 transmitters to give service to every point
in continental U. 8. This, however, is only a theoretical
figure because it would include lakes, deserts and other very
sparsely inhabited parts of the country; instead, a maximum
of about 2,000 television transmitters will probably be the
eventual total figure for the entire ecountry.

TELEVISION AND MOTION PICTURES: This is
another problem that seems to worry a great many people
—unnecessarily so. Many laymen and even motion-picture
people are of the impression that the minute we have
television, this will be the death knell of motion pictures.
Such a contention is ridieculous. We have had these mental
bugaboos for many years.

Years ago the railroad was supposed to put out of
business every horse-drawn carriage and wagon. Later the
autonobile and truck was to put out of business the rail-
road and horse as well. Nothing like this has happened.
Indeed, we probably have as many horse-drawn carriages
and wagons today as we ever had, and so far the automo-
bile has not put railroads out of business either. Admittedly,
it has put a dent in the railroad business, but even now the
railroads are staging a comeback. Neither did the radio
put the phonograph out of business; indeed, there are far
more phonographs and records being sold now than before
the advent of radio. Nor did the moticn pictures put the
theater out of business either; theré are as many theaters
now as there were before, and in mnany localities we have
even more of them.

We will find that the motion picture will eomplement
television, and television will in turn help the motion picture.
No one in television thinks of putting on complete motion-
picture-type spectacles. Even in radio today, stage shows
or operas are given in highly condensed versions. Few of
them run an hour, many much less. It will be so in television
when the average length of any television program will
probably run about 15 minutes. The motion picture industry
will find it to its advantage to have television show short
preview flashes of coming moving pictures, just as you see
them in your favorite motion picture houses now. So in
your home vou will see a few tantalizing shots of a coming
motion picture which in its complete form vou will have to
see at your local film theater; the motion picture industry
will give only a few samples to whet your appetite to see
the complete show which, you realize, will not be given to
you free in your home via television.

PRICES OF TELEVISION RECEIVERS: At the pres-
ent time the range of prices of television receivers is between
$200 and $400. This means that only the well-to-do can
afford television receivers. Television kits have already made
their appearance, and you can now “build your own” any-
where from $50 up; and before the year is over it is certain
that the cost to build a television receiver yourself will be con-
siderably lower than this figure. From this it seems certain
that for some little time to come we will witness again an
intensive build-it-yourself cycle. Radio Servicemen, radio
fans and experimenters alike will be in their own again,
the same as they were during the 'Twenties period, the
heyday of radio construetion. I have little doubt that we
will have a television boom similar to the radio boom in
1921-'25. At the present time there exists such a boom in
England where television has taken rapid strides. We are still
at the very beginning of television and there is a great and
wonderful future immediately ahead for this new Art.
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AMATEUR RADIO LUXURY-TRAILER STATION

{A) Housed in a mobile unit (3 Chevrolet cab-over-engine truck and ultra-modern Schult trailer) which serves os a traveling office and rolling home, this

amateur station is completely scii-sufficient. Station output is 1,000 watts, Power supply includes 3

lighting and ignition system,

CUBIC TELEVISION ANTENNA FOR w2XB
High in the Helderberg hills is this newest of
antennas for General Electric’s 10 kilowatt (and,
"is said, America’s highest-power} television sta.

tion, 12 miles outside of Albany, N. Y.

WIRED MUSIC FOR LONGSHOREMEN!
The Muzak system of sound-over-telephone wires
{August 1934 Radio-Cratt, pg. 81) last month was
introduced at considerable expense by lsbrandtsen-
Moller Co., Inc., steamship operators, to dock-men.
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i o . 1 unils for the radio system and one for the truck's power,
! { Has tile bathroom, air conditioner, refrigeration, a stove and other conveniences. (C)' Myron Zobel
exccutive, can if he cares to, talk to Hindustan. (B) The Amplex rotary-beam antenna (for directional transmission),

an eastern advertising
ere shown col\apsed, extends 8 ft.

THE RADIO MONTH

TELEVISION

IRECT comparison of the
D R.M.A. and Allen B.
duMont systems of tele-
vision will be possible shortly when 2
duMont television stations, one operat-
ing on each system, go on the air at
Passaic, N. J. An experimental license
has been granted for operation on the
42 to 56 mc. band to determine the rela-
tive merits of these systems. (These
transmissions will be added helps to
the boys in the field who are installing
and servicing television receivers within
the service area of these stations.)
The duMont systent, as described in
Radio-Craft some time ago, in eliminat-
ing the need for sweep circuits at the
receiving end and therefore concen-
trating all scanning mechanism at the
transmitter offers advantages of far-
reaching importance to commercial
television.

Farnsworth and duMont applied to
the Securities and Exchange Contmis-
sion, last month, for permission lo red-
dle stocks in their respective television
systems—Farnsworth, $3,600,000 worth
and duMont, $750,000 worth.

. s

Television servicing in England is be-
ginning to reach a fine art. A well-
known British radio manufacturer now
has a completely-equipped truck with
2 extensible antennas on the roof and
operating television receivers inside the
van. Equipment in the van includes
complete sets of tubes, and all necessary
tools and test equipment for installing
and servicing television receivers.

We wonder what American company
or service organization will be the first
to copy this idea.

Over 100,000 television receivers will
be sold in America this year, predicted
Stanton Griffis of Paramount Pictures,
at the 15th annual convention of the
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Board of Reviews of Motion Pictures
in the Hotel Pennsy last month.

SOUND

ILENE'’S, a progressive de-

F partment store in Boston,

Mass., last month set an

example to other department stores

throughout the land by installing an
extensive sound system.

Three sound “broadcasts”, originat-
ing from any one of 9 microphone loca-
tions (the manager’s office, etc.), may
be transmitted simultaneously to dif-
ferent parts of the store. These store
programs also may be transmitted by
a telephone hookup to local stations for
regular radio transmissien; conversely,
radio programs may be picked-up and
rebroadcast to all parts of the store.

Arrangements have also been pro-
vided by RCA so that executives may
address either customers or employes;
interphone or 2-way operation is also
available!

Muzak, the system of sound-over-
telephone lines described some time ago
in Radio-Craft, is now making its bid
for business in the Philadelphia area;
which of course means installation and
service work for Philly sound men.

A director of Muzak has a monitor
line that brings programs on a private
wire to his home. A party at the direc-
tor’s home was enlivened last month
when a gossip program, ribbing party
attendees, that had been previously
prepared by one of the guests came over
the high-fidelity sound system!

A Muzak installation made last
month at Pier 30 (Brooklyn, N. Y.), for
Isbrandtsen-Moller Co., Inc., made “all
the stevedores, loaders, checkers and
members of the pier office happy.” What
sound man will be No. 1 to “sell” other
“‘cargodores” the idea of using an auto-
matic phonograph for similar purposes?
JUNE,
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AMPLIFIER

PUBLIC ADDRESS AT 52,000,000 “MEADOWBROOK YILLAGE' DEVELOPMENT
Due to the extremely large area—26 acresl—in which work on their Plainfield, N, J.. garden apartment development is going on, the co

(s Ry Arnold 1'bowes)

tractors last month

hit upon the idea of communicating across the development by means of 5 loudspeakers and amplifiers and 5 telephone sets, all interconnected and leading
to the office. When finished, Meadowbrook Village—a “city’ within a city—will consist of 50 apartment buildings containing 1,150 rooms—housing for
400 families; a public school, swimming pool. stores. and its own gas, water and electsicity system. The amplifier, Mr. Sound Man, is a 20-W. Operadio job.

IN REVIE

FREQUENCY
MODULATION

AJOR EDWIN H. ARM-
M STRONG, Professor of
Electrical Engineering
at Columbia University, held listeners
spellbound as he described his system of
frequency-modulated transmission and
put it through its paces at Columbia’s
Pupin Hall (N.Y.C.), last month, at a
nmeeting of the Radio Club of Ameriea.
Messrs. Weir, Fyler and Worcester
descended from the Schenectady and
Bridgeport offices of the General Elec-
tric Company to deliver companion
articles on “F.M.”

The demonstrations, which Radio-
Craft witnessed, included relay trans-
missions so perfect it was impossible to
determine, when a switch was manipu-
lated, whether the pick-up was direct or
relayed. The rippling sounds of a
“liquid” being poured (‘“Radio has its
limitations,” the major “dryly” com-
mented.) demonstrated the remarkable
fidelity range of the transmission, which
extended from below 30 cycles to above
18,000 cycles; “A frequency range up
to 18,000 cycles has been found desirable
in some music transmissions,” Major
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Armstrong said. Total harmonic
distortion, up to 20,000 cycles,

“is less than 1%."”
The experimental transmissions
were made from station W2XAM
at Alpine, N. J., on about 428
megacycles and 20 kw., and station
2AG in Yonkers on about 110 mega-
cycles (about 2.6 meters) and 1 kw.
The amazing carrying power of fre-
quency-modulated transmissions was
demonstrated by reducing the output
energy from station 2AG to about 1
watt (by cutting-off final-stage power
so that radiation was then only the
“leakage” across this tube to the
antenna) with only a slightly percepti-
ble increase in the background-noise
level. It was further demonstrated that
seemingly the only source of back-
ground noise at maximum receiver
sensitivity and minimum signal input
was the shot effect and thermal agita-
tion in the 1st R.F. stage of the receiver.

Frequency-nrodulation transmission is
now ahead of terminal equipment, stated
Major Armstrong, who says that what
is now wanted are high-level micro-
phones.

A furore was created when the in-
genuity of a Columbia U. man in the
form of a 6-tube frequency-modulation
receiver was demonstrated to have am-
ple output to adequately fill the entire
auditorium with sound from the special
wide-frequency-range G.E. column loud-

(Continued on page 748)

HOSPITAL TELEVISION
At right, you see—>
how an ATC.

electron television cam-
era (above table) tele-
vised a surgical opera.
tion at lsrael Zion Hos-
‘:ifal, Brooklyn (N.Y.},
ast month, by cable to
nearby student okbservers.

&—=1n the auditorium,

500 ft. away (see
photo, left), 150 medi-
cal students and other
observers watched & re-

mote  "Kinets™  (indi-
v d_ual cathode-ray tele-
vision receiving tubes).

Overhead coaxial cables
connect the Kinets and
the camera. The cus-
tomary lighting is ade-
quate for television.

1939

THE RADIOBEACON SERYICEMAN

The seagoing radio Servicemen who attend the new

buoys which radiate code signals on frequencies re-

cently assigned to the Lighthouse Service, because

lives depend upon the uninterrupted performance of
these buoys, must be experts.
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“FOR DISPLAY
v o oo LBut a

Servicemen will now be able to cash-in on
more, on the 1,216-acre New York World’s
$150,000,000 entertainment center. “How
radio set 1n a wminiature World’'s Fair
sphere”’—illuminated and seemingly sup-
novel money-maker for the radio man

JOSEPH H. KRAUS

HE Radio Set of Tomorrow mounted within the base of the
Theme exemplifying the “World of Tomorrow” is the subject
of this article. Not only is the set and its “cabinet” modern, but
in addition, it has not only its own fountain and mirror pool

operated by a self-contained unit, but also an illuminated sphere!

Unlike the usual radio set, which serves for little purpose when
not in operation, this set may be used as a disseminator of perfumes,
a lamp, or as an ornament. Even when the radio set is not in opera-

“THE RADIO SET OF TOMORROW" ... maybe. Anyway it makes ti0N, the pleasing sound of water striking the glass and dropping

a swell display for hotel and theatre lobbies, bars, restaurants, etc. into
Turning the perisphere tunes the set, while the music issues from
underneath. Streams of water playing on the perisphere and
colored '‘revolving clouds™ inside the latter add to the display.

The entire "works”" is located in the base of the World's Fair Theme. The
arrow points to the compact fountain pump. Note the peculiar censtruction
of the radio chassis.

Looks haywire but plays beautifully! Volume control shown in the background
mounts on the base, with the shaft protruding to the top-side. The new
single-ended loctal-type small-space tubes are employed.
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the pool is soothing to the nerves.

Servicenien should find it profitable to build these “theme

sets” for use in bars, hotel lobbies, department stores,

und wherever a “tulking fountain” of this sort may be

suggested as a tinmely novelty and great attention-getter.

(Smaller “themes” are available and may be used in other
arrangements of theme-and-set than as here described.)

This Theme Set includes a Receiver Chassis built by Mr.
McEntee, and a Fountain built by Mr. Kraus. The latter
unit, although not essential, was installed at the suggestion
of Mr. Kraus as a means of adding to this “utilitarian
model” the realism and dramatic appeal presented by the
fountains in the original Theme.

THE RECEIVER CHASSIS

The Receiver Chassis of this novel set uses what may be
called “the tubes of tomorrow”—the new loctal (lock-base)
type. These tubes are all single-ended; and the R.F. types
have built-in shields so that no external shields are required.
Each socket has a spring arrangement which holds the tube
firmly in place once it is properly inserted. The center clip
also acts as a shield.

Five of the new tubes are used in a superheterodyne cir-
cuit, and iron-core transformwers throughout assure a very
sensitive and selective set.

Construction of the set is a bit out of the ordinary since
it must be quite flat——the maximum depth being about 2%
ins, For the same reason, the speaker speeified in the parts
list was chosen, since most speakers are too deep. Coil L2 is
used minus its shield can.

The entire chassis may be made from a single piece of
aluminum 7 x 10 x 1/16-in. thick. It is easier to cut socket
holes before bending. In the set shown, the sockets were
placed inside the chassis. This means that 1/16-in. of
aluminum will be between the tube and socket. Some sockets
will allow the tubes to seat properly under these conditions
and some will not. Test «ll the sockets carefully before use
as it may be necessary to cut the holes large enough for the
whole tube base to pass through. There are no half-measures
with these sockets: either they click onto the tubes properly,
or the tubes will not stay in place at all.

WIRING

Wiring is done without the variable condenser in place.
The grid and plate leads of V2 must be well separated from
each other, and from other leads, to prevent circuit oscilla-
tion. Beyond this, most of the wiring may be made point-
to-point.

In the original receiver a dual 8 mf. electrolytic was wired-
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PURPOSES ONLY/”. . ..

qOOG( /ﬂoney . /”dée‘z

ot Servicemen

the nation-wide attention which will be focused for the mext 6 months, and
Fair 1939. This Summer, more than 50,000,000 people will visit this
can the radio man tie-in his work with this enterprise?”’—The answer: “A
‘theme’ >’ (an original conception by R. D. Washburne), in which the ““Peri-
ported on a fountain-—becomes the set’s tuning knob! Just how this new and

can be made for the custom

and HOWARD G. McENTEE

in first. Later it was found that an additional 20 mf., 200 V.
unit on the output of the filter would cut out the last bit
of hum.

The heater cord series resistor may be anywhere between
1,800 and 220 ohms. As these cords are designed to carry
300 ma. they barely get warm with 160 ma. as required by
the new low-drain loctal tubes.

The R.F. tuning condenser, the padding condenser, and
the R.F. primary are connected directly to the chassis while
all other “grounds” are made to “B-" and insulated from
chassis. Two 0.1-mf. condensers complete the R.F. circuit.
Since the shield bases of the tubes are exposed, they must
also be connected to chassis, but the internal shield of V2
goes to “B-". A slight instability at the extreme low-fre-
quency end of the tuning range was cured by addition of a
second 0.1-mf. condenser to the one already in place. In some
cases only one may be needed, so they are shown separately.

It will be seen that no bypass is used on the cathode resis-
tor of V4. The beam-type of tube, duec to its peculiar charac-
teristics, does not require this condenser.

(For details regarding the components of this set, sce
“LIST OF PARTS—Theme Set,” at the end of this article.)

THE FOUNTAIN

The Fountain unit of this set is of very simple construction
(and is thoroughly covered by patents). The motor is a
small 20-watt Barber-Colman induction motor, operable only
on A.C.

The stator of the motor is press-fitted on the outside of a
brass well which receives the rotor. To the shaft of the motor
is attached the small impeller blade which converts the
article into a pump. Thus, it will be seen that the rotor of the
motor runs in the water all of the time. By such a construc-
tion it is impossible for the fountain to leak, inasmuch as

trade 1s the purpose of this article.

all of the moving parts are under water and there are no
pipe connections to be made.

A hole is drilled through the Catalan base and the well is
pushed through this opening; cork gaskets at the top and
bottom make a watertight fitting when a lock-nut is tightened
in place. The feed pipe for the fountain spray is a Y%-in.
inside diameter copper tubing, coiled just inside the edge of
the “Mirror Pool.” One end of this pipe is soldered into the
pump and the free end is fitted with a }4-in. screw threaded
into the tube; if dirt accumulates in the pipe, it can be
washed out by opening the far end of the pipe. A small, wire
gauze filter is recommended to keep out any of the larger
particles of dirt and prevent them from clogging the spray
holes.

In this construction the spray holes were drilled with a
No. 48 drill at such an angle that the water sprays strike
the globe low, otherwise there might be considerable splash-
ing. However, this is a matter of preference with the builder
and he could substitute streams of water shooting straight
up. While this would enhance the fountain effect, it would
not be in keeping with the original Theme.

PERISPHERE "'TUNING KNOB™!

The “Perisphere” is a glass globe inverted on a Catalan
base. This base is grooved to accommodate the sphere and
rises higher within the globe than outside; the purpose, of
course, is to prevent any water from filtering inside and
wetting the lamp socket and its connection. The socket itself
is mounted on a standard section of pipe, bolted fast to this
Catalan disc.

This pipe passes through the base and has attached to it
a small 2-in. drum connected by a cord to a second drum of
similar size attached to the shaft of the condenser. Inasmuch

{Continued on page 765)
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-D.C. chassis used in the World's Fair Theme display set. All the coils are high-gain iren-core type; tubes are loctals, Arrow in
auxiliary, Radio Set switch is in back of trylon and hence does not show in photo.
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Fig. ). Appearance of cruciform pattern due to non-linear line-sweep voltage.

Fig. 3. Another effect of non-linear line-sweep voltage producing incorrect
aspect ratio.

SERVICING TELEVISION

Unlike previously published articles of a theoretical nature on the servicing of tele-
Television and Short-Wave World (London, England), is a practical analysis illus-

television recetver design is at all complete can,

in the majority of cases, by examing a defective image,

at once state the probable cause and the necessary cure
for the defect, or briefly, he can quickly place the apparatus
in good order.

It is the writer’s opinion that for the less expert
person it is only necessary to show him pictures of
faulty images, mutually agree which of these is truly
representative of the fault experienced, then to detail
the circuit changes necessary to effect a cure, and he
is almost as well equipped as the more experienced
worker to correct television image faults. The photo-
graphs to be reproduced in this series of articles were
therefore obtained for this purpose.

l T is a fact that any person whose knowledge of

S. WEST

a A a P—

Fig. 2. (A) Incorrect and {B) correct time-base waveforms,

Fig. 7. Test patern for linearity of line time base.
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1t should perhaps be added that such photographs
are not by any means easy to make. In the first
place they were all secured in the writer's laboratory about
100 wmiles from the transmitter, which fact alone rendered
the task intricate. Secondly, it is one of the anomalies of
such apparatus that a specific fault that can occur entirely
unintentionally, and when it is not wanted, often is difficult
to invoke to order; moreover, certain minor faults cannot
be photographed at all. Despite these difficulties, it is believed
the complete series will be representative.

(In this series of articles, the word image is used to denote
the evanescent pattern obtained on the end of the cathode-
ray tube; the word picture is used in connection with the
actual and permanent picture or photograph obtained by
a camera.—FEditor)

RASTER FAULTS

If we adopt a logical order of faults we find that we
are firstly concerned with the plain raster (image-free or
unmodulated light area), for obviously we must have this
right before tackling the remedy of actual image-repro-
duction defects.

The most commonly experienced fault in a raster is that
due to 2 non-linear scan in either the vertical or horizontal
direction or both concurrently.

Figures 1, 3 and 5 depict the familiar cruciform pattern
radiated by the transmitter prior to the cornmencement of
the program. Let us consider the image of Fig. 1. It is seen
that the distance a is greater than b. This is due to the pro-
duction of a non-linear sweep voltage by the line time base.
The desired waveform for the oscillation is shown in Fig.
2B. The waveform responsible for the non-linearity is likely
to have a form resembling that shown in Fig. 2A.

Now it is important fully to appreciate the following.

The sawtooth oscillation is produced by the charge, through
a resistance, and the discharge, through an electronic de-
vice (i.e., a gas relay), of a condenser. The charge current
is of the form indicated by the curve ab in Figs. 2A and 2B.
This curve has an exponential shape but it is seen that if
we arrange the discharge to take place at x, Fig. 2B, that
this portion of the curve is reasonably linear. Consequently
for a linear scan, we must arrange for the discharge cycle
to occur at this point or earlier. It should be mentioned
parenthetically there is an alternative, namely, to employ a
constant-current device (pentode or diode tube) through
which the condenser is charged. It is not proposed to deal
with such arrangements, however, for they render the
JUNE,
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Fig. 5, Cruciform pattern with slight non-linearity in both line and frame

sweep voltages.

RECEIVER FAULTS

vision receivers this series of articles, which we reprint by special permission of
trated with photographs of images which depict the actual faults being discussed.

apparatus more complex. To
achieve this end, that is to
insure linearity of charge, the time base
high-voltage must be considerable
(usually over 1,200 volts for a 12-in.
tube), for of ecourse we only employ a
very small part of the complete charge
curve.

Assuming the high-voltage i3 ade-
quate, then the point x, in the case of a
time base employing gas relays, is
chosen by the value of bias for this
tube and will have adequate amplitude
for our needs. Precisely similar pro-
cedure is involved for other forms of
time base, the main point being that
the condenser must discharge at x or
earlier.

TIME BASE SPEED

This brings us to another considera-
tion, namely, the nearer to e that our
discharge takes place, the higher will
be the frequency of the sawtooth oseil-
lations. This must be so for the dis-
charge takes place earlier on the curve
ab, which is plotted against Time. So
that, if in our efforts to insure lincarity,
we have caused our time base to operate
at an incorrect frequency we must rem-
edy the matter.

This is simply achieved. It is as-
sumed that the capacity of the charge
condenser has the conventional value
for the position in which it is used and
it only requires to increase the value of
the charge resistanee to reduce the fre-
quency of the oscillations.

Condensing the above information for
a specific case, that of a time hase em-
ploying a gas-relay sawtooth oscillation
generator, if non-linearity of sean ex-
ists, reduce the bias of the relay by re-
ducing in value the cathode resistance,
or make similar changes to whatever
biasing arrangement is employed, then,
restore to the correct operating fre-
for JUNE,
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quency by increasing the
value of the charge resistance.

IMAGE RATIO

In Fig. 3 we have the cruciform pat-
tern once more. Note that the line sweep
i again non-linear but a more un-
pleasant effect obtrudes, namely, the
aspect ratio (the ratio of height to
width), is entirely incorrect due to dis-
proportion,

The correct aspect ratio for images
transmitted from Alexandra Palaee is
5:4, From Fig. 4 the ecorrect image
dimensions can be obtained. The diame-
ter of the tube is given by the diagonal
D. Knowing this the correct height and
width is easily secured.

For example, the W/H ratio for a
tube having a 10-in. diameter screen
is seen to be 734 ins. by 63 ins. In
practice it is perniissible to exceed these
dimensions but the proportions must be
retained.

Now within the limitations imposed
by the requirements for linearity of
scan, we can adjust this aspect ratio
with the bias on the discharge tube and
this is the correct course to adopt.

It is necessary to interpose a word
here concerning time bases that employ
a balanced ocutput system (electrostatic
deflection). While the image shape can
be controlled to a certain extent by
varying the input to the second amplify-
ing stage, such procedure is unwise.
This peint will be dealt with later in
some detail but for the time being it
ean be assumed that with the paraphase
tube removed, the image should be ap-
proximately half the width or height,
as the case may be. It is seen then that
the correet aspect ratio is mainly de-
termined, once the amplifying stages
are designed, by the amplitude of the
oscillation generated by the gas relay.

Figure 5 is again of the cruciform

1939

Fig. 6. Test pattern for linearity of frame time base.

BAR SPACING

pattern. For all practical purposes the
aspect ratio and linearity can be deemed
satisfactory. There is shown slight non-
linearity in both the frame and line
bases but for various reasons it is diffi-
cult entirely to remove this defect.

An examination of this photograph
reveals the distance a to be slightly
greater than al (slight non-linearity in
the line base). Similarly b is greater
than bl (slight non-linearity in the
frame base). The aspect ratio R, that is
H/W, is substantially correct. Note also
the good contrast, namely, black and
white and not an intermediate contrast.

Figures 6 and 7 show the effect of ap-
plying an oscillatory voltage to either
the C.-R. tube or the V.F, tube grid. If
ne oscillator is available it is worth
while setting up temporary apparatus
for this test.

A frequency of approximately 400-
1,000 cycles-per-second is entirely satis-
factory for the vertical test and approx-
imately 150-200 kilocycles-per-seeond
for the horizontal. A simple dynatron

(Continued on page 746)
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Fig. 4. Height-width image dimensions.
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5-TUBE BATTERY-PORTABLE

RAD10-CRAFT presents the World’s Smallest Battery-Power 5-Tube
Mr. R. D. Washburne, this tiny receiver hangs up a new record

PHOME

Lr--:”n-l[:?' F i
SPEAKER /

The complete set, including "“A'* and *'B'' batteries, weighs only 2% Ibs., yet

it is small enouqh to fit into the palm of a hand! It is a full-fledged S-tube

superhet. using the tiny English Hyvac tubes and affords fair loudspeaker
reception. THE BATTERIES ARE INSIDE THE CASE!

small a complete superhet. with power supply and

speaker could be built and still get good operating

results. This problem, of course, hinges upon what we
might consider “good operating results.” Opinions differ
on this, naturally, but at any rate the little receiver pre-
sented here is about as small as can be made without using
many special or custom-made parts.

Five of the popular English midget tuhes are used. Un-
fortunately these tubes are not obtainable in the pentagrid-
converter type. A screen-grid tube can be used as a com-
bined oscillator and 1st-detector, as was done in the days

TIIE writer has always had a hankering to see how

HOWARD

before the 1A6 was made, but this calls for a ‘“composite”
plate coil of rather large size. Consequently it was decided
to use separate tubes for these functions and employ the
smallest possible transformers.

The other 3 tubes are used as conventional I.F. amplifier,
screen-grid detector and pentode output tubes, respectively.

The tubes are a new development, using 1.5-V. filaments
and give somewhat higher gain than the former 2-V. types,
although the latter may be used with no changes other
than the different filament voltage.

CIRCUIT DETAILS

A great deal of “fussing” was done on the values used
for V1 and V5 since poor operation of these tubes cannot
be made up in later stages. The values shown are somewhat
unusual but gave best results with the hattery supply shown.

Sereen-grid injection was chosen as offering the least com-
plication, and it works out very nicely. There is no inter-
action between oscillator and detector controls and the sen-
sitivity seems quite good.

Due to space ccnsiderations and also to the fact that a
tiny 2-gang variahle of high capacity is not available, sep-
arate tuning controls are provided for V1 and V5. The
oscillator, of course, is the sharp-tuning one, the 1st-detector
condenser being merely tracked along to get best volume.
No trouble with double-spot tuning should be had, since a
fixed padding condenser in the oscillator circuit brings the
two condensers to about the same degree of rotation through-
out the band.

A portable =et is used with all types and sizes of antennas
and the use of separate controls for oscillator and 1st-
detector allows the antenna cireuit to be brought to
resonance no matter what size of antenna is used. This elim-
inates the need of a separate trimmer econdenser in the
antenna circuit and thus tends for greater compactness.

A single stage of I.LF. with the smallest iron-core trans-
formers made is incorporated with a screen-grid tube, V2.
A bias of a few volts is supplied to this tube by running
the grid-return to a 0.5-ohm resistor between “B- and
ground. The transformer may be connected to “A-" if de-
sired, thus eliminating the 500-ohm resistor, but strong
oscillation will be had in V2 if the volume contro! is ad-
vaneed beyond about 10 V. As shown in the diagram the I.F.
stage is regenerative but does not break into oscillation.

{Left) Rear view of the tiny superhet, showing how compactly the chassis and the batteries fit inside
the case. (Right) View looking on the underside of the chassis showing placement of components.

e

Complete dimensions of the chassis, oscillator shield
and the outer wooden case,
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a Tiny 2% -Pound
BROADCAST SUPERHET.

Superheterodyne! Built by Mr.

McEntee in collaboration with

in lightness and compactness, at which set builders may aim.

McENTEE

Note that the plate lead of each type
SG tube terminates at the cap. There-
fore, it is necessary to change the leads
in T3 and T4 so that the plate caps
may be properly connected.

The gridleak 2nd-detector and pen-
tode audio stage are quite conventional.
The output circuit of V4 is a bit un-
usual, however, in that a 3-to-1 A.F.
transformer is used as an output
coupling unit. The load impedance of
this tube is rather high so the primary
is a fair match for V4.

The main reason for the use of TH
is to keep D.C. out of the crystal ‘loud-
speaker.” When all parts had been
fitted into the case which was available,
it was found that there was practically
no room left for a speaker. The only
thing that could be squeezed in was a
wafer-thin crystal headphone. These
units cannot be used with D.C.; and re-
sistance-condenser coupling would have
seriously cut down the already meager
plate voltage. A tiny, high-permeability-
core A.F. transformer solved the prob-
lem, and its secondary is a reasonable
match for the crystal “speaker.”

A jack allows the use of headphones
or a large-size speaker, the former nat-
urally being essential when DX is
sought.

The “B” supply was greatly limited
in size, so the smallest standard “B’
battery is used. It has a fair life since
the total plate current is only about
3.5 ma. The “A” supply is a single
large flashlight cell. This does not have
much life since filament current is
about 350 ma. However, these cells are
universally obtainable and a clip ar-
rangement can be rigged so that new
cells may simply be slid in place.

As all dimensions are shown, no con-
struction data is needed. The case

Compare the size of the chassis with that of the flashlight cell and you have some idea of its small size

and compactness. It works well with

45 Y. as the plate supply. A second 45 V, "'B'' battery may be

employed to advantage if room can be found for it.

shown happened to be on hand, but one
could easily be made up from pressed
weod, or cigarbox wood to the size de-
tailed. A few coats of paint and a
handle complete the unit.

The set shown here, although giving
surprising volume and sensitivity, of
course, is somewhat in the novelty class
due principally to the speaker and
power supply. However, if built-up in a
case large enough to hold a 3-in. P.M.
dynamic speaker, two 45-V. “B” units
of the next larger size and a large
115-V. “A” cell, a really practical unit
will result. If higher plate voltage is
used, more care will be required in bias-
ing, to keep plate current down. The
same system of bias used for V2 will be
satisfactory, but V1 and V2 should
have from 3- to 4%-V. while V4 needs

from 4 to 6 V. Tubes V3 and Vb
are then cared-for by gridleak bias as
used in the present set-up.

LIST OF PARTS

One Brush Development Co. crystal
headphone (for loudspeaker) type B;

One Amplifier Company of America
midget 3-to-1 A.F. transformer, Th;

One National Carbon Co., Inc., Ever-
eady midget battery, No. 733, 45 V.;

One National Carbon Co., Inc.,, Ever-
eady large flashlight cell;

One International Resistance Co. re-
sistor, 2 megs., %-W.;

One International Resistance Co. re-
sistor, 50,000 ohms, 2-W.;

One International Resistance Co. re-
sistor, 10,000 ohms, %-W.;

(Continued on page 747)
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ed to what is ordinarily the "control-grid** cap on top. The English tube-type numbers are shown.
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FI?I. G. RADIO IN EVERY ROOM! A neat, unobtrusive installation which
enhances rather than detracts from tha appearance of the room. This -
ticular _remota station is in the master bedroom. Set low in the wall it is
convenient to fune while abed; and, the speaker at ear-level (when roclinlng)
makes for listening comfort,

The RAD10-CRAFT plan for a Radio Home with reception in every room,
opens up for the industry a vast new market which will benefit the consumer,
the radio dealer, jobber and manufacturer, and the radio Serviceman.

PART IY (CONCLUSION) N. H. LESSEM

HERE have been many comments, both pro and con, concerning built-in radio:—those preferring a single-

concerning the idea embodied in the “Radio Home”, channel system with its stngle-master receiver (low main-
. The dissidents, while not objecting to the logic of built- tenance cost) and those favoring a multiple-channel system

in radio, disagree as to its form. Their main argument  with its corresponding multiple-master receivers (and com-
is that only one program may be received at a given time— paratively high maintenance cost). It is a matter of purely
thereby reviving the old family feuds (concerning program  personal preference.
selection) which a multiplicity of midget sets in the home The author can go into long discourses on the strong and
seems to have satisfactorily solved. In other words they weak points of both systems. However, in order to keep
seem to feel that a built-in radio system should at least the peace within its family of readers Radio-Craft, in this
be the equivalent of a radio set in each room—a multiple-  installment will first complete the deseription of the “Radio

channel arrangement. Home”—a single-channel system—and then in & forthcoming
Whether these people are right or wrong is a matter of issue describe a multiple-channel system.
no great import but this difference of ideas serves the useful We return therefore to the “windup’” of our “Radio Home”

purpose of showing that there exist two schools of thought installation. Yet to be accomplished is the wiring of the
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Fig. 4. (A) Diagram for wiring all the components mounted on the speaker brackets, (B) Diagram for wiring master inlet and remote conirol receptacies, and

connecting the wail cables to the terminal strips on the speaker bracl‘dsa The wiri;luq' for all speaker brackets and receptacles are identical, all cables iuinq
wired in parallel.
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remote speakers, “T"” pads, and pushbutton switches; con-
necting the wall cables to the equipment on the speaker
brackets; and, giving the details for the construction and
wiring of the armchair control units.

WIRING THE REMOTE WALL STATIONS

Mount the speakers, “T” pads, pushbutton switches and
pilot lights on their respective speaker brackets as shown
in Fig. I, and wire them in accordance with the diagram in
Fig. 6A. Square-off all wiring so that it may be laced into
a neat, commercial-appearing cable. Neat, conscientious work
at this point has tremendous eye and sales appeal when
showing and demonstrating the system to prospective cus-
tomers. Notice that all wires terminate on a 16-lug terminal
strip (two American Hardware Co. 8-lug strips are used);
wire, and check, all remote units before attaching them to
their respective wall receptacles. As explained in preceding
articles and as shown in Fig. I, these speaker brackets
mount to their receptacles by means of two hinges in order
to facilitate future servicing.

New let us turn our attention to the wiring in the walls
which terminate at each speaker bracket and at the master-
inlet and armchair-control receptacles, The method for
running these wires in the walls was completely described
in Part II of this series of articles. Two 7-wire shielded
cables, you will remember, are used; and since the wires
in these cables are identically color-coded it is necessary that
the ends of all the wires in one of these cables be spotted
with ink (or paint) in order to establish a definite color
code. Make absolutely certain that the wires so painted are
all from the same cable. A continuity test is the best method
for tracing them through. Qur working color-code then
as finally established (see Fig. 6) is as follows:

(1) Red with spot; (9) Blue;

(2) Black with spot; (10) Yellow;

(3) Yellow with spot; (11) Red;

(4) Blue with spot; (12) White;

(5) Green with spot; (13) Black;

(6) Brown with spot; (14) Shield braid;

(7) White with spot;
(8) Brown;

(15) Green.

This done, it is now merely necessary to attach the ends
of these wires to their respective screw posts on the terminal
strip on each speaker bracket as shown in Fig. 6. The
niaster inlet and the armchair control receptacles are
identically wired as shown in Fig. 6B. These receptacles are
really 22-contact “jacks” and are a bit difficult to solder
inasmuch as the contacts are closely spaced. Considerable
caution therefore should be exercised during this operation.
Make certain that the shield braids of all the cables are
bonded and soldered together and that a lead therefrom is
brought to the proper contact on the receptacles.

The wiring of the entire system (with the exception of
the armchair control unit which may be considered as
optional and not a necessavy part of the system) is now
complete; and if all connections have been properly
made and the diagrams carefully followed the system should
be operative upon plugging-in the master receiver. This
“plugging” operation consists of inserting the 22-contact
plug on the receiver (see Part III of this series of install-
ments), attaching an aerial and ground to the set, and
plugging the master power cord into the electric outlet. The
master receiver as you will note can be disconnected from
the built-in radio system quite conveniently.

(Continued on page 155)

g

Fig. H. A close-up of the decorative speaker grille mounted in the dinette.

Note that the pushbuttons are inverted with respect to those shown in Fig.

on the opposite page; the reason being that this remote station is mounted

5! tt, high on the wall—ear-level while standing—which makes tuning more
convenient.

Fig. |. Here, one of the speaker brackets is swung out on its hinges to show

the neat wiring and the connections to the wall cables. Note the lb-lug

terminal strip (arrow). Servicing an installation such as this will be a pleasure
rather than a headache since our components are readily actessible.
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Fig. 7
Details for making
and  wiring  the
armchair control
unit, Note that this

control unit does
not have a volume
control; otherwise,

it would be in

shunt with the wall-

pane| volume con-
trol.
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Symbolic study of the New
York World's Fair 1939

"World of Tomorrow™
Theme — the Trylon and
Perisphere.

A 53- foot Elco mofor yacht mll be found in a specially-constructed marine
basin in the gardens at the rear of the RCA exhibit building at the N. Y. Fair.
You may operate the new radio devices for communciation and safety at sea.

This fair-sex amateur radio opera’or soon to turn professional (upon complehon
of studies} is Katheyn Hutchinson, 16, of the famous ''Flying Hutchinsons.' She
is here shown at RCA Institutes, at work on a unit of the amateur radio dns?Iay
being featured, with A.R.R.L. co-op., at the Westinghouse Exhibit at N. air.

RADIO — ;¢ #e

Radio men in every walk of the trade unll msit either the San
in the grand total of (approx.) 75,000,000 persons it is esti-
CRAFT directs this Review. It is intended to acquaint the
Fairs, and within practicable lumits, the ‘“behind-the-scenes”
Fair opened Feb. 18, 1939; will close December 2. The New

HE combination radio-public address system installed

at the New York World’s Fair is capable of simultane-

ous origination, monitoring, volume control and switch-

ing of 6 independent programs with scparate distribu-
tion to 4 public-address channels and 2 radio channels. It is
capable of either picking up electrical transeriptions or radio
programs, or remote pick-ups, and transmitting these pro-
grams through its 4 studios to the 16 public-address outlets
located at strategic points throughout the Fair’s 1,216%-acre
site. The real center of this vast system is located in the
Conmmmunications Building.

Each of the 16 P.A. outlets scattered through the New
York World’s Fair grounds embodies 2 specially-developed
RCA cube loudspeakers driven by four 50-W. amplifiers.
The speakers measure 36 ins. on each side and contain sep-
arate low- and high-frequency driving units, and an associ-
ated cross-over network having an input impedance of 15
ohms. Both units are of the P.M. dynamic¢ type. Four
specially-constructed studios are used at the New York
World’s Fair for transmitting programs ecither over the air
or over wires to the various P.A. stations located throughout
the Fair area.

Studio A, 32 ft. long, 183 ft. wide, 15 ft. high, is used
for live orchestras and music presentations. Studio B is a
speaker studio and has been especially designed to appear
as a man’s study, with easy chairs, desks, carpeting, books,
ete.; it is 13 ft. square with a 15-ft. ceiling. Studios C and D
are “Nemo” (remote control) studios, identical in size and
equipment. They measure approximately 7 x 10 ft. with
10-ft. ceilings. Recordings and piped-in programs are trans-
mitted from here.

The output fidelity of the New York World’s Fair sound
equipment is of the highest quality obtainable. The frequency
response from input to output of its amplifying equipment
is within £2 db., from 30 to 10,000 cycles, without frequency
compensation. Total harmonic amplitude distortion is less

AMPLIFIER ROOM I ROCKWOOL - I.-WIRE SCREEN WATER LINE\
TELEPHONE TERMINAL PERISPHERE iyt
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This loudspeaker, with a giant's voice capable of reaching 20 miles, utilizes the Perisphere portion of the Fair's Theme. For the first time in history, the outer
surface of a building is being used as a gigantic exponential horn! (lllustration special to Kadio-Craft.)

720

RADIO-CRAFT for JUNE, 1939



World s “Faizs

Francisco or the NewYork World’s Fairs, or both. To this group,
mated will attend these gigantic enlerlainmen! centers, RADIO-
radio man with the major items of techmical interest in the
story of what makes the wheels go 'round. The San Francisco
York Fair opened April 30, 1939, will close November 1.

than 1 per cent for any frequency between 50 and 7,000
cycles; this is, truly, an outstanding achievement in acoustics.

Perhaps the most spectacular aspect of the sound program
at the New York World’s Fair lies in the fact that for fhe
first time in history the outer surface of a bwilding is being
used os a giguntic exponential horn.

Music of extremely high tidelity issues from the mouth of
a “horn” formed by the outer curving surface of the 200-ft.
surface and the flat surface of a 320-ft. pool of water beneath
the giant globe. This extra “horn” arrangement has an
unprecedented sound coverage around a horizontal angle of
360 degrees. It is capable of producing 2% bars of sound
pressure at 20 cycles-per-second at the edge of the pool

The largest and most powerful loudspeaker ever developed,
the “perisphere horn” can produce sound audible 20 miles
away—if permitted to operate at full power!

The diagram at the bottom of pg. 720 clearly shows the
location of the various high- and low-frequency speakers, the
acoustical pit, and the general arrangement of all compo-
nents forming the “horn.” The illusion produced by this meth-
od of sound distribution is that of sound originating in space
without any apparent source. The resnonse of the perisphere
horn sound system is flat over the frequency range from 20
to 8,000 cycles.

The pyrotechnic display which takes place nightly over
the Lagoon of Nations is really a symphony of smake, fire,
water and light, the rhythmic motion of which is accompanied
and enhanced by music and sound. The musie and sound
originate in a nearby auditorium and are “piped” through
wires to a special sound projector system. This system, second
only to the perisphere horn in power, is installed in 4 circular
structures located 2 on each side of the center fountain ring.

Eight acoustie couplers, each consisting of a separate low-
register or bass, and high-register or treble, element com-
prise the huge sound projector. The audio spectrum is
divided into 2 parts, the separation oc-
curring about middle “C.” and separate
amplifiers are employcd to drive the
units of the 2 registers in order to pro-
vide reproduction undistinguishable
from the original. The 4 bass couplers,
combined, are equivalent to a horn with
a mouth opening 30 ft. square. This
huge bass “horn” is actuated by eight
125-watt speaker units, each with a 24-
in. diameter diaphragm and 500-1b. field
magnet. The treble units are smaller but
handle an equivalent amount of elec-
trical energy. The total encrgy required
to drive the sound projector of this
Lagoon of Nations is 2 kilowatts
(2,000 W.)

The components of the huge sound
projector used for the fireworks display
at the Lagoon of Nations are so ar-
ranged that the distribution of sound
is stereophonie (or “3-dimensional.” as
in viewing stereoscopic pictures). The
listener hears the electrically-tran-
scribed music of the orchestra exactly
as he would if the orchestra itself were
present; and the rclative locations of
RADIO-CRAFT for

JUNE, 1939

Theme of the San Fran-
cisco World's Fair of 1939
is the "Tower of the Sun,'
located on Treasure ls-
land in San Francisco Bay.

P ol

C. A. Priest {ieft) and C H. Lang inspect the General Electric shortwave radio
transmitter before shipment to Treasure Isiand, San Francisco World's Fair
of 1939, This 20-kilowatt station, call letters WéXBE, has world-wide coverage.

the various instruments in the orchestra are plainly dis-

cernible because of the special effects peculiar to the stere-

ophonic reproduction. This presentation is the first known

example of “acoustic perspective” or stereophonic distribu-
(Continued on page 752)

{A} Nucleus of the "Robot Guides'' in the General Motors "Highways and Horizons' exhibit at the

N. Y. World's Fair in this 20-ton rotor which revolves a dozen sound-on-film recordings past individual

photocell sound pick-up units. Yisitors seated in 600 chairs on an escalator hear individualized descriptions,

{rom a loudspeaker on each pair of chairs, of passing scenery. (8) A close-up of the sound drum. Note the

individual exciter lamps and photocells for each film: each pick-up has its individual A.F. amplifier,

A total of I50 talks is delivered from this set-up, said to be the most precise machine ever constructed
by eman {except for the 200-inch lens at Mount Wilson Observatory).
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PRAGUE PRODUCTS CO. | M

J1f ‘P
A\

ol - -' UNlVERSITY.
MONTGOMERY, WARD & CO NN B L ABORATORIES

i f _ e

[SECOND MONTH]

$4 000 Worth of Prizes

[Approumafely $1,000 in prizes per month for 4 consecutive months)

.b
will be given to Y 0‘ .c
SERVICEMEN, RADIO DEALERS AND . -9

SOUND SPECIALISTS —
¥ AMPLITONE

for BEST letters describing . e -~ PRODUCTS. COf

ACTUAL PUBLIC ADDRESS SYSTEMS INSTALLED
During the Past 8 Months and up to the End of This Contest

OBJECT OF THE CONTEST
UBLIC ADDRESS is now on the upswing and all indications point
to a bigger sound business this coming season. In order to stimulate
interest at this time in public address (Continued on page 762)

LIST OF PRIZES

FIRST PRIZE — "Filmgraph" Complete Sound-on-
Film Recorder, $225.00
Offered by Miles Reproducer Company
SE&OND PRIZE—Complete Mobile P.A, System, 28
, type 32MP28SD, $178.00
EASTERN Ofered by Vocagraph Sound Systems
MIKE-STAND THIRD PRIZE—50-60 W, Beam Power Amplifier, with
tubes, ready to operate, $1356.50
Ofered by Radolek Company
FOURTH PRIZE—25-W. Deluxe Amplifier, $90.00
Offered by Montgomery, Ward and Company

F1FTIH PRIZE—25-W. Deluxe Amplifier, type AM-25,

Offered by Amplitone Products Company

SIXTH PRIZE—I5-18 W. Amplificr, with tubes and
cover, ready to operate, $44.00
Offered by Lafayette Radio Corp.

SE&ENTH PRIZE—VYelocity Microphone, type RBHK,

Offered by Amperite Company
EIGHTH PRIZE—8-W. Micro-Beam Amplifier, type
ACA-8C, $45.00
Offered by Amplifier Company of America
NINTH PRIZE—VYelocity Microphone, type 90, $30.00
Offered by The Lifetime Corp.
2 TENTH PRIZES—P.M. Dynamic Driver Unit, for air-
column trumpets, $30.00
Offered by University Laboratories
Assortment of Condensers, $25.00
Offered by Sprague Products Company

(Continued on page 764)
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See! Hear! —
AMERICAN TELECEIVERS for 1939

RCA VICTOR

GE

_<STEWART -
(" WARNER

television transmissions by

NBC/RCA at the opening of
the New York World’s Fair 1939
on April 30, foremost radio set
manufaeturers announced availabil-
ity of new television receivers, and
image-receiver sound-converter
units.

Radio-Craft here presents to its
readers views of certain of these
“teleceivers”—most of which are
representative of an entire line—
and the following review of these
models, and the additional models
where other models are available.

RCA VICTOR. Illustrated on this
page is the RCA combined image
receiver and sound converter, model
TT-5. It employs a direct-viewing
5-inch kinescope (cathode-ray re-
ceiving tube) with an image which
measures 3% x 4% ins. The chassis
incorporates 16 tubes, plus the
_ kinescope. Overall dimensions of
.- this table model instrument are:
(Continued on page 744)

COINCIDENT with scheduled
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Here are some typical coin-operated phonographs: (A) Wurlitzer model 24,

(B) Seeburg Casino, ({C) Wurlitzer model 600, (D) Seeburg Plaza . .,

8 New /”oney‘-/”ah’ni “Field
SERVICING COIN-OPERATED

Clubs, grills, halls, roadside inns and many other places where people
or a highly desirable form of entertainment, comstitute an enormous
electric phonographs. On 9 out of 10 calls it’s the sound system that
miliar. A former radio Serviceman, who now makes his living servicing

HE coin-operated phonograph, which made its modest
début 4 or 5 years ago, has graduvally been changed
from a simple coin-controlled seclective record player to
a mechanism which now involves remote wireless coin

bhoxes, remote wireless extension speakers and renmote
selectors.

Formerly anyone handy with a serewdriver and possessed
of slight mechanical inclinations could be counted on to keep
these relatively simple machines in passable operating condi-
tion. But, alas, the coin-operated phonograph has come of
age, rivaling the all-wave, automatic tuning, multi-speaker
console radios in requiring highly skilled help in installation
and maintenance

Radio Servicemen would do well to consider the increased
earning power possible in servicing these machines since
many new features that are innovations in the phonograph
field are old friends in disguise to the radio man. Phonograph
oscillators, line carrier signals and wireless selectors hold
no terrors to the trained radio mechaniec. The writer, who
could wicld a wicked neutralizing wrench back in his radio
servicing days, has found his experience exceedingly helpful
in phonograph maintenance.

BASIC ELEMENTS
Essentially, the coin-operated phonograph is a selective
automatic record player holding 12, 16, 20 or 24 records on
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trays, an electric pickup amplifier, and speaker. Inserting a
coin closes a circuit which energizes a solenocid that turns
on the amplifier and motor. The selected record is swung out
of the stack by the motor and when it reaches the end of its
arc it is raised by the turntable to engage the pickup. Volume
is usually adjusted by a key-operated volume control on the
back of the machine.

When the pickup reaches the end of the record the eccen-
tric groove causes it to trip the changer mechanism, the turn-
table is lowered to the baseboard, the record returns to the
stack and a cancelling arm shuts off motor and amplifier.

QUICK-HEAT SYSTEMS

The period between the inserting of the coin and the play-
ing of the record is about 5 seconds, and in order for the
amplifier to be in operating condition in this short interval
one of two systems is used. Either the amiplifier uses filament-
tvpe tubes as the 30 and 45 which need no warm-up period;
or, in the case of heater-types, such as the 6C6 and 6L6, a
single-pole double-throw relay in series with the 6L6 cathodes
delivers 9.8 volts to the tubes during the warm-up period
and, as soon as the output tubes draw current, the relay
clicks over to the 6.3-volt tap on the power transformer,
cutting the warm-up interval to about 5 seconds.

A large percentage of out-of-order calls are due to elec-
trical troubles in the pickup, amplifier or speaker and since
this is familiar ground to the radio service fraternity, no
difficulty should be encountered in making the necessary
repairs. Experience has shown that a volt-ohmmeter is suffi-
cient to locate these electrical troubles, and since the replace-
ment parts necessary for amplifier repairs are the same as
those carried in stock for radio repairs it involves no extra
expense for lest equipment or parts.

STEP NO. |

Since the coin-operated phonograph is a source of income
to both the operator and the location, there is no compromise
with 100¢% performance at all times. An operator confronted
with an inoperative machine will not hesitate to call upon
the local radio dealer rather than delay repairs. Phonograph
JUNE, 1939
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. Seeburg Mayfair, (F) Wurlitzer model 61, (G) Wurlitzer model 260, (H)} Wurlitzer model 500 de luxe.

“For Servicemen!

ELECTRIC PHONOGRAPHS

congregate and where instantly-available music is either a prerequisite
market for the sale or rental, installation and service of coin-operated
requires servicing—a job with which the radio man is thoroughly fa-
this field exclusively, discusses its pitfalls and how to avoid ‘them.

MILLER

service manuals and instruction books continually stress
the importance of having technical assistance in the event
of trouble; and every operator sooner or later needs assist-
ance, be it repairs, speaker installations, remote coin boxes,
remote volume controls or the addition of microphones.

Those locations that own their own machines need periodic
inspection, occasional repairs, tube replacements and fre-
quent changes of records. The Serviceman equipped to handle
these requirements will find them remunerative. Further-
more many operators would probably welcome the idea of
referring out-of-order calls to a Serviceman in the vicinity
in order to render the prompt service so essential to their
business. This all adds up to a new field to conquer.

Let me show an instance of how important technical
assistance can be to an operator stumped by a problem.

TAVERN PROBLEM
A tavern owner whe rented a coin-operated phonograph

No. 1

to furnish music at the bar decided he needed an extension
speaker for the dining room in the rear. He was also the
owner of a restaurant located next door to the tavern and
thought it a good idea to install 2 speakers to cover both
places. The phonograph did not have sufficient power to
drive more than 1 extension speaker. How to cover 2 separate
adjoining rooms with recorded music on only a single 12-in.
speaker stumped the operator.

The solution was simplicity itself. Since the 2 dining
rooms were separated by a thin plywood partition a 10-in.
opening was made in the partition and the speaker was
securely bolted into place. A large grillecloth, previously
placed over the front of the speaker was now neatly gathered
at the corners and tied back to cover the rear of the speaker.
Thus the front of the speaker filled the resteurant with
music, and the rear of the speaker covered the tavern dining
room; and the partition itself made a swell infinite baffle.

(Continued on page 751)

REAR SECTION

-
]
UAL
POLARIZE! VOLUME
e | CONTROL
| < 4
' 2 [
BRAIDED
| b | SRELD
| -
|
]
MAGNETIC
PICKUP

Radio Servicemen will recognize this as a diagram of an amplifier—yet it is the heart of a typical coin-operated electric phonograph (Wurlier model 24).
The mechanical devices of these machines seldom get out of order. But the electrical parts do. Why, therefore, should not the radio Serviceman include the
servicing of these phonographs among his profitable activities.

RADIO-CRAFT for JUNE, 1939
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BU".D THIS Switchless

A practical set-up for an ideal system of communication, which elim-
inates the mecessity of “‘Talk-Listen” switches during conversation.

:I‘hu' “‘heart™ of the new interphone system is this amplifier. Numbers | and 2

indicate the jacks for the 2 stations; No. 3 is the line balancer; No. 4 the

on-off power switch; and 5§ the power light bezel. These stations can both
talk and listen at the same time.

HE problem of inter-office communication has received

a considerable amount of attention during the past 8

years. If one carefully traces the development of this

industry it will he found that comparatively little time
was given to the development of a system which would en-
able amplified loudspeaker communication, between two or
more remote points, without the necessity of manipulating
“Talk-Listen” switches.

Although previous attempts have been made to employ
two separate amplifiers, each with their individual micro-
phones and speakers so arranged that a constant flow of
conversation could be maintained without switching, the

‘feedback problem was a scrious drawback. This, of course,

necessitated the acoustic separation of the niicrophone from
the speaker so as to avoid any sustained feed-

back condition, Naturally, while a system of -
this type may be easily perfected, it involves 1
higher costs and great care in the design of
each station so that the speaker and micro-
phone may be housed in one compact cabinet.
Non-amplified systems using transformers and
batteries only, have been developed in an at-
tempt to solve this problem. The quality of

reproduction, however, of such systems falls PLIF
short of natural reproduction.

ACOUSTICS

If an impartial analysis be made of a series of conversa-
tions conducted during normal office routine, the following
conditions will be noted:

(1) A continuous flow of conversation takes place with-
out abrupt starts or stops.

(2) Interruptions are made by one or both of the
speakers.

(3) No physical co-ordination is required to shift the
conversation from one person to the other.

If an ideal inter-phone (inter-communicator) is to be
developed, it must provide for conversational facilities closely
approaching those encountered during normal face-to-face
conversation. The closest approach to this ideal is encoun-
tered in telephone systems, wherein it is possible to main-
tain a continuous flow of conversation between two or more
persons without mechanical interruptions at beginning or
finish of each quotation. Telephone systems, however, divert
from the ideal, when both volume and the mechanical neces-
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sity of holding a receiver to the ear, and microphone to the
mouth, is considered.

To produce the closest approach to ideal communication,
all of the advantages of the telephone circuit were used, plus
an amplifier to enable loudspeaker communication. Although
two separate amplifiers were originally used, it was found
that the design of the cabinet housing the speaker, micro-
phone, and amplifier was unusually eritical, inasmuch as it
was necessary to incorporate more acoustic attenuation (in
db.) between each microphone and its associated speaker,
than was represented in the gain (in db.) of the amplifier.

A PARADOX

A study of the problems involved in all previous experi-
ments, pointed to the development of a practical communi-
cator which uses a single transducer or “combination”
speaker-and-microphone at each remote station, and one am-
plifier having the components so arranged, that sound energy
originating at either remote station, would feed into the
amplifier, to be amplified and then subsequently appear at
a louder level at the other reniote station; this action to
take place in both directions, and simultanecusly, if neces-
sary. It therefore follows that it is necessary to connect the
“combination” microphone-and-speaker to the input and
output of the amplifier at the same time. Although it seems
impossible to achieve such a state of affairs, without pro-
ducing a continued state of singing or howling, it has been
done by the use of a carefully-balanced bridge circuit be-
tween the input and the output sections of an amplifier.

BRIDGE CIRCUIT

In order to understand the development of the completed
circuit as shown in Fig. 1, it would be best to follow the
evolution of the balanced bridge circuit as outlined in Fig. 2.
The necessity of providing a 2-way transmission feature
over 1 pair of wires has, of course, been solved by telephone
companies, by the use of a bridge circuit, involving a hybrid
coil. This hybrid coil operates on the familiar “impedance

bridge’ principle, as follows:
In Fig. 2A, if the corresponding elements a,
b, ¢, d, are identical, the bridge will be balanced,
and any voltage applied at E will not be audible
in the headphones, P. If the circuit is now ar-
ranged, as in Fig. 2A, it can be demonstrated
experimentally, and proved theoretically, that
no difference in potential will exist across the
headphone terminals as long as the bridge re-
[ mains balanced. For a balanced condition,

ATIO * a and b must be identical, and d and ¢ must be

the same. Any difference between either of these
values will cause a corresponding unbalance,
and introduce a signal into the headphones.

If, as in Fig. 2C, the arms d, ¢, are replaced by 2 identical
inductances, the balance will still be maintained, and no
signal heard at the phones. It is furthermore possible to
substitute 500-ohm line output transformers connected to
their respective speakers, in place of the d, ¢, arms as shown
in Fig. 2D. Likewise, the arms, a, b, may be replaced by
inductances without introducing any wunbalance in our
original bridge circuit. If, instead of normal inductances,
transformers are used, so that the applied signal voltage is
isolated from the bridge circuit, our new arrangement will
be similar to Fig. 2F. This last bridge circuit is essentially
the arrangement used in the hybrid coil (sometimes called
“bridge transformer”); the circuit has been redrawn in
Fig. 2G to represent the actual conditions more closely.

HYBRID-COIL CIRCUIT
When a sound wave strikes the diaphragm of the “com-
bination” microphone-speaker at Station 1 (Fig. 2G), it is
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2-WAY INTERPHONE!

® A.C.SHANEY
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Fig. |. Schematic diagram of the switchless 2-way interphone system. Notice that both the_input and
output circuits of the amplifier are connected to the hybrid transformer, making possible simultaneous
transmission and reception of speech.

converted into electrical energy, which
appears in the secondary of the coupling
transformer, ¢. This impulse is then im-
pressed across one-half the impedance
of the hybrid coil ¢ and the input of the
amplifier. That portion of the voltage
(which represents nearly all of the orig-
inal signal) which appears across the
amplifier input, is subsequently amplified
and reintroduced into the bridge circuit
through the output of the amplifier, and
its associated hybrid coil (which now
becomes the output transformer). This
amplified impulse must not again intro-
duce energy into the input circuit, or
continuous oscillations will be produced
and the entire system will how!. The ac-
tion and requirements are similar for
an impulse originating from Station 2.
There are then 3 sources of voltage to
consider: 1st a voltage developed at ¢;
2nd, a voltage developed at d; and 3rd,
a voltage impressed at a, b.

It will be noted that the voltage im-
pressed at ¢ represents a signal from
Station 1. The impressed voltage will
cause current to flow through a and the
input circuit of the amplifier. The am-
plified version of this signal appears in
the output transformer, and is then in-
duced into coils a and b. Inasmuch as
a and b are linked by the same flux, and
wound in opposite directions, a voltage
will be induced, in each of these coils,
of equal potential but opposite in phase.
These voltages then pass through their
respective ¢ and d branches of the sta-
tion transformers; and cancel at the
ground terminal of the amplifier input.
When this condition occurs, no current
flows throvgh the center-tap of a, b and
ground, thereby eliminating possibility
of the amplified signal feeding back into
the input of the amplifier. A similar
RADIO-CRAFT
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cancellation of amplified voltages takes
place at the input of the amplifier when
signals originate at Station 2.

THE LINE BALANCER

Under actual operating conditions,
the amplifier may be placed anywhere
between reniote stations. A line balancer
is employed, however, to ecqualize the
differences in length of line, should such
a diserepaney occur. It is important that
both lines present identical impedances
and frequency characteristics, to avoid
feedback. This condition can easily be
net by designing the secondary of the
line transformer for 500 ohms if lines
are long, or 50 ohms if lines are short.
The line balancer can then easily be
adjusted for maximum stability.

THE AMPLIFIER

Aside from the hybrid transformer,
the amplifier circuit (Fig. 1) follows
conventional lines, utilizing a 6ZY5G
full-wave cathode-type rectifier to sup-
ply current to the type 38 pentode power
amplifier, which is coupled to a 6W7G
high-gain pentode amplifier. Precau-
tions should be taken to use a hum-
bucking type of input transformer so
as to avoid hum pick-up from the power
transformer.

“MIKE-SPEAKER'" UNIT

Any standard permanent-magnet
loudspeaker, having a good frequency
response characteristic, will serve for
the “‘combination” iicrophone-and-
loudspeaker. No special precautions
need be followed in mounting this unit
into any convenient cabinet. The fidelity
of the system will, in a large way, be
dependent upon the speaker employed,

(Continued on page 751)

1939

lNgUT
AMPLIFIER

AALA
[ Ehy VWA=

LINE
BALANCER

Fig. 2, These diagrams show stop-by-step how the
bridge circuit used in this interphone system was
evolved. (See text for details.)
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Fig. I, New circuit features of (A) Knight Models A-9757, A-9758; |B) Detrola Model 208-AP; {C) Motorola Model 8-80,

NEW CIRCUITS
IN MODERN RADIO RECEIVERS

{1) AF.C. TEST JACK PROVIDED TO FA-
CILITATE OPERATING TEST OF A.F.C,

Knight (Allied Radio Corp.) Models
A-9757 & A-9758. Instead of breaking
the circuit anywhere to test the per-
formance of the A.F.C. tube, so that the
adjustment of the receiver and the dis-
criminator wmay be judged, a special
jack by which the plate current of the
AF.C. control tube can be measured is
provided in the circuit,

The operation of the A.F.C. tube is
based on the changing of its grid hias
abave and helow a specified operating
value. The discriminator provides a
small positive or negative voltage which
is in proportion to the amount the sig-
nal is off resonance. This hias makes the
A.F.C. tube change the oscillator fre-
quency so that near-resonance can
again be achieved.

Now the A.F.C. control voltage is
small and is produced across a very
high resistance so that it is not easily
measured. However, the plate current
of the A.F.C. tube is a definite index of
the tube’s bias and is quite easily meas-
ured if facilities arc provided.

A sensitive D.C. milliammeter or mi-

F. L. SPRAYBERRY

croammeter is placed in the jack, Fig.
1A, and the current will be ohserved to
increase or decrease while tuning-in a
station on the receiver. By noting the
average plate current for no station be-
ing received, you can easily make the
proper adjustments so that in tuning
across a station the meter will swing
equally below and above the average or
normal point. The adjustment is correct
when the meter necdle does not move
when the A.F.C. switch is turned off
and on.

{2} PERMANENT PICKUP WIRING WITH
NO CHANGEOVER SWITCH

Detrola Model 208-AP. The pickup
which is used for phonograph reproduc-
tion on this set is permanently wired in
plicce and may be used by simply setting
in pluce and adjusting the roliune.

It will be observed in Fig. 1B that
when the phono-pickup volume is ad-
justed to minimum, the grid tuned ecir-
cuit of the 6C6 detector is closed
through the pickup leads and the
0.1-mf. condenser. This condenser not
only completes the bias circuit but iso-
lates the grid from ground so that a

The details of the modern radio receiver circuits that make
them “different” from previous designs are illustrated and
described each month by a well-known technician.

NUMBER 21 ‘

bias may be applied and yet the tuning
circuit may be completed to ground. it
closely resembles the bias system of any
A.V.C. circuit.

As an audio amplifier the detector is
not unlike any resistance-capacity cou-
pled amplifier, The grid coil simply acts
as an R.I'. choke and the coupling con-
denser C1 has essentially no effect as it
is hardly larger than the grid input
capacity of the detector tube. During
audio operation, the 0.1-mf. condenser
and 2 meg. resistor compose a conven-
tional grid-return filter.

When Radio reception is desired, the
pickup control is simply turned to zero
setting and the desired station is tuned-
in. The detector action is rather unu-
sual. The complete detector action is
neither plate- nor grid-type detection,
but is divided between the two. The grid
circuit handles the rectification, but be-
cause of the large value of the isolating
condenser (0.1-mf.) and 2 meg. resis-
tance, cannot retain A.F, across it. The
R.F. rectified pulses are therefore trans-
mitted to the plate, it being the duty of
the plate circuit to filter them, It is not

(Continued on page 757)

Fig. 2. New circuit features of {A) Garod Models 3012 and 4012E Series; {B) Montgomery Ward Models 62.402, 62:1101.
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""ELECTRIC EYE" KIT

It is easy to build a light-operated photocell device having
many uses — another good side-line item for Servicemen.

M. N, BEITMAN

construction of such devices should be of interest to all active experi-
menters and Servicemen wishing to increase their activities in new fields.
Commercially, the photocell has taken the place of the Aladdin’s lamp, per-
forming a multitude of functions automatically that previously required the
skill and attention of human beings. Our present-day sound movies are
dependent upon the action of a photocell. For smoke control in industrial
plants, counting, sorting and checking, for alarm systems, and for color
o matching and illumination analysis the electric eye has no equal.
J While a mystery secems to cover the field of photocell design and the equip-
ment needed suggests prohibitive prices, actually there are many extremely
simple but efficient photocell circuits, and the cost—well, the kit illustrated
can be purchased for about $6, tubes and all.

SINCE photocell (“clectric eye”) equipment employs radio parts, the

The simple ‘‘elactric eye' kit assembled and ready for
operation. The photocell is the tube on the left.

T
20 MEGS

8MF
R%LAY )

ABC OF THE ELECTRIC EYE

Any photocell unit must use a light-sensitive tube to change the light
intensity or color variation to corresponding electrical energy. The ordinary
radio type of vacuum tube emits electrons because the cathode element is
heated directly or indirectly. Photoeleetric eells, on the other hand, depend
on electron emission caused by the peculiar reaction of certain metals when
in the presence of light rays. These metals include caesium, lithium, potas-
sium and sodium. Usually the hydrides and oxides of these metals ave used
in the photoelectrie cells. The sensitivity to differcent colors and the wzeneral
reaction characteristic of any cell depends on the emitting material used as

(Continued on page 7156}
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TO UNITS TO
BE CONTROLLED

290-0HM RES
{IN LINE CORD)

- o
P, 1,500 OHMS

Schematic diagram of the photoelectric relay circuit.

kdo{ica[/y New !
Combined PHOTOCELL—RELAY

In the space ordinarily occupied only by the photocell a French
inventor has included a novel gas-operated circuit-closing relay.
The itranslator’s article was prepared from reference material
supplied to RADIO-CRAFT by the French manufacturer.

device are its small

HENR! F. DALPAYRAT

The radicelly new_photoelectric cell {arrow) in its

housing and with its associated components,

HE use of light-
T controlled de-

viees employing photacells has been
limited by the cost of the accessories;
and often by their unreliability rather
than the cost of the photocell itself.

A new type of light-sensitive relay
lately developed, known as the Chilow-
ski Relay, appears to be simpler, cheaper
and more dependable.

FEATURES
The most striking features of the new

\g%:ir\\

Fig. 1. {A) Diagram of
front view; and, (B}
crossssection view of the
new photoelectric cell.
See text for explanation
E of reference letters. The

cell is a photoslectric

size, barely larger
than a match box, and the absence of
vacuum tube amplifiers, source of high
voltage, and electromagnetic relay.
1t is. however, not as rapid as a photo-
eell but is well suited for a wide variety
of purposes especially for the switching
of lights, on or off, as day breaks or
night falls.

Among its applications are automatic
switching of street and road lights, win-
dow displays and advertising signs, and
at aviation fields, etc. A feature of par-
ticular intervest to the general public is
the switching of automobile lights, auto-
matically, when night falls, during the
absence of the driver, thus reducing the
hazards of accidents and the possibility
of receiving police summonses.

s gaseous device operat- The manufacturer of this device is the
8 ing directly a3 o circwr  Société Tubest of Fére-en-Tardenois,
cation or electromag: France., Known as the Chilowski Photo-

c nefic._relay. Relay it is eommercialized under the

BATTERY- A trade-mark of “Tubest.”
o= e O] e
M550 s’ (A 0 (Continued on page 761)
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Completely assembled vibrator unit for obtainirg
from one cathode-ray tube practically the equiva-
fent performance ordinarily requiring 2 such tubes.
Many applications of this arrangement imporfanf to
Servicemen are described by Mr, Piety.

Underside view of the compact "vibrator switch™
required in double-tracing your oscilloscope.

VN

Fig. A. Unretouched photogranh of the original
non-sinusoidal wave applied to a type 902 tube.

T T e

Fig. B. Here you see the effect of the '‘vibrator
switch”' when connected and operating but with no
signal applied,
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Fig. C. Signal applied to one input while the other
is open leaving input No. 2 ungrounded results in
doparture from a straight line.

Fig. D. Image is not quite stationary as the trace
skips from one axis to another thus producing a
“waterfall" effect.

DOUBLE-TRACING

A simple, practical, and inexpensive method of
no major equipment changes and very little

2-TIMING YOUR OSCILLOSCOPE
ID you ever need 2 oseilloscopes?
Haven’t you, tracing distortion
or hum, often wished you could
lay 2 curves down side by side
and compare them? The simple, inex-
pensive device described here enables
you to do just that. You can secure 2
traces simultaneously (apparently),
from 2 independent sources and with
no interaction!

For instance, you may view both the
overall selectivity and the discriminator
response curves of an A.F.C, set at the
same time; or compare a curve at the
input with that at the output of a stage.
The only requirement is that the curves
be made stationary with a single sweep
frequency; that they be either the same
frequency or nwultiples or harmonics of
the same frequency. This is always true
in cases such as those mentioned above.
This instrument automatically places
one curve above the centerline of the
screen and the other below, spreading
them as though only one curve were
being viewed, and kecping both sep-
arate. Comparisons for waveform dis-
tortion may easily be made, or the effect
of a single adjustment may be observed
at two different points simultaneously.

WAVEFORM COMPARISONS

The accompanying illustrations are
unrctouched photographs of various
combinations of the same voltage ap-
plied to a 902 tube through the device.
Figure A is the original wave, applied
in the usual fashion. You may notice
that it is not a true sine wave. The am-
plitude is 9.1 peak volts. I believe the
prints themsclves are clear enough to
prevent any suspicion of misunder-
standing, I can only assure you they
are not double exposures.

In Fig. B we see the “gadget” con-
nected and operating, but with no signal
applied and both input leads grounded.
The displaced axis lines are clearly
shown.

Figures C and D show the signal ap-
plied to one input, while the other is
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open. The fact that input No. 2 was
ungrounded and picking up strays at
the time the photo was made accounts
for the departure from a straight line.
In Fig. D the image was not quite sta-
tionary. The coupling lines as the trace
skips from one axis to the other, usually
unnoticeable, may be seen in this pic-
ture forming a “waterfall” effect.

Figure E shows the signal applied to
both inputs in-phase (image moved
slightly during exposure) ; while in Fig.
F the voltages ave 180 degrees out-of-
phase.

Figures G, H and I illustrate one im-
portant point, that synchronism must be
with the signal, not the vibrator. They
show 1, 2 and 3 cycles, respectively, of
the vibrator with the signals applied
in-phase.

THE "AUTOMATIC SWITCH"

The “heart” of the unit is a common
synchronous vibrator, It funetions as a
rapid automatic switch, connecting first
one input, then the other; and at the
same time changing the polarizing volt-
age of the vertical deflecting plate so the
images are scparated. The sketch,
Fig. 1, shows the theory of operation.

As this sketch shows, there is only
one trace, but it is equally divided by
the vibrating contacts between the
upper and lower levels. The dotted por-
tions of the curve are traced later as
the “holes” in the curve drift across
the screen, They (the dotted parts) are
visible to the eye because of the “per-
sistence of vision” phenomenon. The
solid lines show the trace for 2 cycles
of the vibrator.

Starting at the left of the sereen, con-
tact No. 1 (of Fig. 2) is closed. This
applies a steady D.C. bias potential to
the vertical deflecting plate so that the
axis becomes temporarily the line p-q
(in Fig. 1). The voltage being observed
is applied at the same time, and so,
instead of tracing a straight line the
beam starts the curve in obedience to
the input signal. The instantanecous
voltage affecting the deflecting plate at
JUNE, 1939
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Fig. E. Signal applied to both inputs in-phase.

Fig. F. Signal applied to both inputs but out-of-
phase 180°

ig. G. A single cycle of the vibrator—signals
in-phase.

YOUR OSCILLOSCOPE

viewing two traces on one cathode-ray tube, at the same time, entailing
construction. Experimenters will be interested in the method used.

O. PIETY

any moment is the sum of the polarizing
voltage and the signal voltage.

At point a (Fig. 2}, contact No. 1
opens and No. 2 closes. The signal ap-
plied te No. 2 is also added to the polar-
izing voltage, but No. 2 has a negative
voltage applied to it so the beam is
deflected downward and traces the curve
supplied by Input No. 2 about the tem-
porary axis z-y (Fig. 1). At b the con-
tacts have reversed again and the curve
of Input No. 1 is progressing about
axis p-q.

This diagram (Fig. 1) also illustrates
one limitation of the device. It is evident
that there will he gaps in both curves if
the trace is synchronized with the
vibrator. (See Figs. G, H and I.) At
all other frequencies, however, these
“holes” in the trace are constantly shift-
ing so the entire curve is available for
inspection. When the instrument is
operating properly one may notice small
“gaps” that drift across the screen, but
their speed is usually great enough that
for all practical purposes they do not
interfere with the pattern. When view-
ing a 60-cycle trace these gaps appear
almost as air bubbles in a transparent
tube of flowing oil. They are obviously
there, and show clearly, but seem to
“stay on” the trace.

PRIME REQUISITES

The success of the device depends on
the fact that the vibrator is on-contact
most of the time. The vibrator must be
a perfect one. Use of the oscilloscope is
essential in adjusting the circuit during
construction. The vibrator curve must bhe
flat-topped and uniform to prevent dis-
torting the dual images it establishes.
The exact values of load resistor
and buffer condenser (in the secondary
winding of the vibrator transformer)
will probably have to bhe arrived at
through trial and error. The values on
the diagram worked for my vibrator
and transformer but may not for yours.
The 0.5-meg. resistors in series with the
polarizing voltage are merely currvent
limiters which serve this function in
RADIO-CRAFT
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case of shorts. Blocking condensers are
inserted in the input leads to avoid any
possibility of shorts there.

There are many variations of this
idea. You may want to insert an ampli-
fier in each input lead in order to handle
lower voltages. You may use a small
power supply for bias instead of the
“B” batteries we used in the experi-
mental setup. Any and all of these plans
will work, with certain precautions.

First, the polarizing voltage must
be applied directly to the cathode-ray
tube’s vertical deflecting plate. It will
not pass through amplifiers or blocking
condensers as an A.C. signal will. If
your oscilloscope does not have this con-
nection brought out to the panel it will
be necessary for you to go to the socket
for it. Just be sure the juice is off. You
may want to vary the polarizing voltage
to obtain greater or less separation of
the secondary axes; we found 45 volts,
though, to be the eptimum for both the
types 913 and the 902 tubes. It may be
possible to connect a rectifier tube to
the sccondary of the transformer and
obtain voltage for both polarization and
the amplifier tubes, too, so that the en-
tire unit may be operated from a 8-volt
supply.

You may not use the “gadget” on
every job, but I’m sure the pleasure and
possibilities it offers will more than re-
pay the small cost of construction.

Fig. H. A 2.cycle motion of the vibrator—signals
in-phase.
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Fig. 1. Waveform of a single cycle; illustrating how
firsf one image p-q and then a second z-y are set
up during a single cycle by means of the “'switch.'
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Fig. 2. Schematic circuit of the vibrating switch.
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USEFUL KINKS AND CIRCUITS

Contributions to this new department are paid-for at space rates; what
previously-unpublished ideas to help fellow Servicemen, experimenters, elc.,
do you want to submit? A short description and pencil sketch will do.

THE BUSY SERVICEMAN'S V.-T.
VOLTMETER

® SERVICEMEN who have never used

a V.-T. voltmeter have no idea what
2 time saver this instrument is or how
comforting it is to merely put a test
prod on the grid of a tube, whether it
is resistance-coupled or not, and read
the absolute voltage there. This also
applies to tubes in A.V.C. circuits where
a leaky or shorted bypass condenser is
easily and quickly located.

As stated before in Radio-Craft (Oct.,
'38) most V.-T. voltmeters have some
technical or mechanical drawback, but
the largest drawback is the cost of the
ready-built unit, or the cost of parts
and the time required to gather and
assemble the unit. My unit, however,
I built in only an hour; and, since I
used a small radio set to get the power
system and an 0-to-1 ma. meter that I
already had, cost me less than $1.

This unit is a direct-reading, 0-5-25-
125V. D.C,, V.-T. voltmeter with an im-
pedance of nearly 7 megs. on «ll ranges.
Another feature is the 0.5-meg. resistor
mounted in the negative test prod, which
makes it possible to take voltage read-
ings directly on the grids of the R.F.
and LF. tubes, whether A.V.C.-con-
trolled or not, without upsetting the
operation or tuning of the circuits. The
circuit requires no special switches or
resistors, the range switch I used is an
old 3-point tone control switch.

Other than the small radio chassis
and 0-1 ma. meter, the only parts
needed are a 15,000-chm balancing con-
trol, on-off switch, and 7 standard re-
sistors. The choke can be the secondary
of an old (even with a burned-out
primary) A.F. transformer; or use a
resistor. The filter is an 8-8 electrolytie,
but an 8 is sufficient. If the power trans-
former used 2-V. volt tubes, use a 57
tube.

To put into operation, turn the
balancing control to the left or least-re-
sistance end, and turn-on the switch in
the 110-V. lead. As the tube warms up,
turn the balancing control to the right
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to keep the meter from going off-scale
backwards. Carefully adjust the meter
to zero with the balancing control, and
check the meter against known voltages.
If the meter reads too much, reduce the
plate voltage or raise the bias resistor
or bleeder resistor; and vice versa.
W. T. HOLLOWELL,
Idabel, Okla.

SWITCH FOR VARYING “C’*
BIAS ON BATTERY RADIO SETS

® WHEN a set of “B” batteries has

been used for some time they drop in
voltage from 45 volts to about 30 volts;
when this happens the *C” bias becomes
too high, thus blocking the plate current
of the tube so that the output is weak
and distorted.

I have found that if the “C” bias can
be lowered, a month or nwre of addi-

LOWERED 'C’ BATTERY
BIas CABLE

A == P
C-3VWRE

NORMAL
BIAS

| 20T
— SWITCH

—_—

RIGHT
SIDE

OF
SWITCH

i
BATTERY

tional service can be obtained from
these same batteries. The average user
does not know how to accomplish this,
but any Serviceman can easily do it
by inserting a double-pole, double-throw
toggle switch into the “C”-bias circuit
so that all the radio user need do when
his batteries begin to get weak is throw
the switch to lower the bias. This switch
is so wired that when the batteries are
new and the switch is thrown to the
right the entire bias is normal. (See ac-
companying sketch.) When the switch
is thrown to the left the “C” bias is
lowered.

This switch and its connections are
shown in the accompanying illustration.
One wire is designated “C+,” another
“C-3,” and the other is -16% volts.
This is the Normal Bias. When the
switch is thrown to the left “C4” is
switehed to “C-3" and the other half of
the switch changes the “C-3” wire from
“C-3" to “C-4%"; this arrangement
automatically changes the 16 %-volt bias
to 13% volts or “C-P.W.R.”

This arrangement can be revised to
work in any individual radio sets hav-
ing different “C"” bias.

JOHN MEDNANSKY,
Kodaka, So. Dakota.
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® TWO output transformers, of the
type indicated in the accompanying
sketch, will take care of practically all
requirements for testing on the service
bench, when the receiver being tested
has been brought to the shop without
its own speaker or when it is desired to
check the speaker by comparison with
the shop’s test speaker. I use an At-
water Kent, 10-in. dynamic, mounted
on a large baffle.
A test speaker, such as a station from
a Philco Phone Communicator, or a
regular dynamic may be plugged into
either jack, according to the tubes in
the set under test.
WILLARD Moopy,
New York, N. Y.

SOLDERING KINK
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® CHINA RADIO (Shanghai), once

very kindly reprinted a kink from
Radio-Craft. We turn the tables this
month and borrow the above item from
our Oriental contemporary. Idea: you
nail a can to a wedge of wood, fill the
can with steel-wool, and use the device
for keeping the soldering iron clean.

(P.8.—See Radio & Television, Aug.
'38, pg. 219'—Editor)
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Schematic diagram of the fool-proof beginners’ volt-milliammeter.

Fig. B, The inside "works™ of the instrument. Two additional range jacks were

subsequently added as shown in the circuit at left.

VOLT-MILLIAMMETER

A beginner in radio—the experimenter, the tyro Serviceman, etc.—
usually finds after a short time he has been initiated into the art at

considerable expense occasioned
With a view to reducing this
author has designed and here

by repairs to burned out melers.
mortality in lest equipment the
describes a simple, rugged meter.

C. W, REDSTONE

Radio Instructor

HE radio beginner being more or
less unfamiliar with meters and
their use often has trouble con-
necting the meter into a circuit
exactly according to instructions. (This
is particularly true in school labs.)
With this in mind the meter here illus-
trated was designed. It has proven to
be worth the trouble in reduced upkeep.
It will, also, prove valuable to the
average radio experimenter who is con-
tinually tryving various circuits and
making tests on them. He can feel more
safe with this type of meter circuit
than with the simpler arrangement of
meter and multipliers or shunts. The
construction of this meter looks com-
plicated but can be made up without
much trouble if cave is used in the selec-
tion of parts and in following of the
circuit diagram.

CIRCUIT

In the circuit diagram in Fig. 1. Sw.
1 is a switch of the push-turn-lock type
or some similar unit which will give
instant or continuous contact. When
the student first presses this switch to
obtain a reading and sees the needle
start to swing too far his natural re-
action is to draw his hand away which
breaks the contact and usually saves
the meter from damage, especially if
he has been cautioned to select a high
range at the start. If the circuit re-
RADIO-CRAFT
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mains closed by locking this switch the
meter fuse, F1, will protect the meter.

The various meter ranges are selected
through phone jacks V1-4 or Al-5. A
short-circuited phone plug inserted in
one of these jacks serves to complete
the meter circuit. The jacks on the
voltmeter side also open two circuits
when the plug is inserted, while those
on the milliammeter side open one cir-
cuit. The jacks must be selected with
sturdy springs and low-resistance con-
tacts. The phone plug may be retained
by the instructor until the student has
completed and carefully checked the
circuit connections.

One of the extra circuits on each jack
is shown connected in scries with all
others and in the normal position they
place a short-circuit across the meter
element. The connecting wire must be
as heavy and as short as possible in
order that its shunt vesistance will be
as low as possible. When the range plug
is inserted in any jack this short-circuit
is automatically removed. Thus, the
meter can not be damaged by pre-
maturely applyving power to the circuit
under test.

The other extra circuit on the V
jacks serves to open the line from the
Ma. terminal so as to prevent burning-
out of the meter or fuse by connecting
up the C-Ma. terminals and placing the
range plug in the voltmeter positions.

1939

Fig. A. Photograph of the original model. Two
additional rande jacks, subsequently added, are

included in the schematic diagram, Fig. I.

o
'j:-:.;-'
St

SMA. 10MA. SOMA 10OMA. SDOMA

y \

10v. 100V S00V. 100QV

Suggested front panel layout with ali meter-range
jacks in place.

Connecting the voltmeter terminals to
a circuit and nlacing the plug in an Ma.
(Continwed on page 767)
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OPERATING NOTES

Teouble with . . .

. .. PHILCO 37-450 MODEL

This set has been a source of severe
hcadaches to several of the leading Service-
men in this state, by becoming intermittent
only at times (generally the most inappro-
priate times). I had 2 in the shop at the
same time, when I first ran into this
trouble.

Fach set would play fine, probably for
30 minutes, then suddenly lose about half its
volume, and the shadow meter would open
wide. When tuning the set, a station would
blast in all of a sudden. 1 took out all of
the waveband switches (some job) and
cleaned them with carbontetrachloride, and
lubricated with Russian mineral oil, using
a small brush. 1 then replaced condenser
No. 8 in sehematies (40 mmf.); coupling
condenser hetween the R.F. and 1st-det.
tubes. To be sure, I put in new filter units
in the A.V.C. circuits. The sets seemed to
be cured.

After returning the sets to the owners,
the same trouble started again, in one set in
ahout 3 days. Putting the set back on the
bench 1 found that strong signals caused
the A.V.C. bias to go positive on strong
signals. T checked the 1st LF. transformer
(even changing it temporarily) because
there seemed to be a rapid fading, making
the output meter bounce around, when my
service oscillator was on the §A8¢G grid and
none of this effect, when it was emitting a
475 ke. signal on the 6K7G 1.F. tube. The
transformer was not the trouble. By this
time [ was pulling my hair.

This is the way I solved the puzzle. I

just gave the A.V.C. system more “C” bias.
1 shunted a 100,000-ohm resistor from the
“C” bias-return on the 1st 1.F. transformer
to the “(-bias source, which is a 19-ohm
tap on the voltage divider resistor (No. 58
in the schematics). This perfectly solved
the problem.

... ZENITH 4.F-133 MODEL
If you get this set in for service there is
probably one of 4 things wrong with it (if
it isn't a tube): volume control, audio
condenser, output transformer, or (more
likely) one or both L.F. transformers. The
latter complaint is the hardest to locate,
because the transformers are never burned
out, but upon trying to peak one you will
find that it will refuse to respond. Replace
this one and everything will be OK until
the other goes “blooie,” which practically
always happens. I have never found out
exactly what is wrong with them, but the
reduction in resistance of the windings
s¢ems to indicate shorting in the windings.
E. D. O’NEAL,
Star Furniture Co.,
West Union, W. Va.

.+ . PHILCO MODEL 38-2670, CODE 325

Complaint: set doesn’t bring in station;
all tubes and antenna, when touched with a
screwdriver, give a loud e¢lick from the
loudspeaker.

Symptom: wave-band switch not making
contaets strong encugh (sometimes the lugs
will be bent, making a very poor contact).

1f the set is analyzed for voltage and
current it will show everything OK, even
with resistance test. This condition is found

in all models of the Philco 37 and 38 series.
Dismount the R-F unit and adjust the
switch, and set will work like new.

. .. PHILCO 38-2620, 38-2670, 38-550

Set operates OK if one starts tuning-in
standard broadcast band and passes, in or-
der, to higher ones. The set stops playing
when brought from the upper bands (short-
wave) to the lower.

Trouble: loose lugs. The movement down-
ward allows these lugs to touch the next
one, making a very puzzling short.

. .« PHILCO 38-650

Set starts howling and giving a beautiful
radio howl, when one tunes-in a shortwave
station on 19 meters and 25 meters,
especially the German stations.

Trouble: condenser gang vibrates, fur-
nishing a new beat-frequency at audio rate.

After trying every trick, without sacrific-
ing R.F. signals, we used a lower resistance
value (1 meg.) for the volume control,
which worked fine.

... PHILCO '38'S . . . 2670 AND 2620

Complaint: very poor reception in day
time, all shortwave stations received at very
low volume.

Reverse the lead of the 1st L.F. trans-
former in the plate side of the 6A8G oscil-
lator, solder the red wire to the plate of
the tube socket and the white to the B+.
Realign the set and it will work fine.

This trick also works in some of the late
'37 models.

ALEX. 8. RICHARDSON,
San Salvador,
Central America.

SERVICING

INTERMITTENTS

(129) B. F. Mills, Great Falls, Mont.

(Q.) We have encountered a Philco
Model 70-A circuit using types 24A, 27. and
45 tubes, that has a hard-to-locate trouble,
as follows:

When set is jarred by walking near it or
tapping chassis, a loud ecrackling noise
issues from speaker. The sound is similar
to that caused by a loose connection or
loose elements in a tube. But neither can
be found.

The following tests have been made with-
out locating the trouble:

All condensers, resistors, and tubes have
been replaced with new ones, except com-
pensating condensers. (‘ompensators have
been taken apart and new mica put in.

Tuning condensers have been taken apart
and cleaned.

All nuts, serews, and shiclds have been
tightened.

All coil terminals have heen checked for
broken connections. Substitution has heen
tried on all parts except filter choke and
power transformer.

Have exhausted all logical sources of find-
ing this type of trouble that we can think
of.

It is peculiar, that the trouble has no
effect upon the sensitivity, volume or tone
of the set. Which logically eliminates the
possibility of a loose electrical connection.

This trouble is inherent with the Philco
70-A receiver, I have learned from other
Servicemen in this locality,

If this trouble is common to this model,
1 feel sure some fellow reader has located it.

Would appreciate any help in locating
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this trouble,

(A.) In your attempts to locate an inter-
mittent-noise condition, one very common
cause appears to have been overlooked. In
the Philco 70-A receiver, several circuits
are grounded to chassig through lugs which
are held in position by tube socket rivets.
Imperfect or loose rivets produce the symp-
toms described in your letter.

We suggest close check of these ground-
ing lugs and all tube shield rivets.

PENTODE PLATE GOES RED IN
SPARTON SET

(130) Richard Ewald, Tiffin, Ohio.

Q) I would like you to tell me just
what is wrong with a Sparton A.C. Model
14 superheterodyne in my shop. It consists
of a transformer-coupled R.F. stage, a
combination lst-detector—oscillator, an LF.
stage, a resistance-coupled pentode power
output stage, and a full-wave rectifier. The
trouble with this set is that the grid of the
47 power tube gets red hot at times. There
s then no reception. A slight jar however
will sometimes make it run cold and play
all right for quite some time; the grid volt-
age is normal when the tube runs cold but
about double when it runs red hot.

(A.) To overcome the intermittent con-
dition encountered on a Sparton 14 receiver,
whereby the output 47 tube operates with
glowing grids, requires replacement of sev-
eral components.

Replace the 0.01-mf. coupling condenser
to the 47 grid. Replace the l-meg. and %-
meg. resistors in the 47 grid circuit, and
the 0.1-mf. bypass condenser from junction
of these resistors to chassis.

RADIO-CRAFT
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Check the speaker field for correct D.C.
resistance—total 2,500 ohms with bias tap
at 416 ohms.

LACK OF ALIGNMENT

(131) S. W. Butts, Newry, S. C.

(Q.) T have a Majestic model 25, 9-tube
superhet. for repair which will not align.

This set when aligned to 740 ke. will play
fairly well but will not play at all above
900 ke.

When aligned to 1,300 ke. it will play
almost normal but when turned back to
740 ke. the station is barely audible.

1 suspected the L.F. coils and tested them.
The 1st I.F. primary and secondary resist-
ance measures about 100 ohms. The 2nd
LF. primary, about 100 ohms; secondary
measures about 60 ohms.

Kindly give me what help you can.

{A.) From the symptoms described, it
appears that the trouble with your Majestic
model 25 receiver lies with the osecillator
coil.

We suggest that this coil be replaced
and the L.F. transformers peaked at 175 ke.
Adjust the padder for maximum response
at 600 kc., and then proceed to the high-
frequency shunt trimmer to calibrate the
receiver at 1,400 ke. Repeat the procedure
until the dial calibration is correct.

VOLTAGE DIVIDER OVERHEATS

(132) Henry E. Charland, Winooski, Vt.
(Q.) 1 have a radio set to repair which

I have been unable to place in operation.
It is an Airline model ¢2-12, The voltage
(Continued on page 747)
JUNE, re3q
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The address of any mentioned manu-
facturer will be sent on receipt of a
self-addressed, stamped envelope. Men-
tion of ttem number hastens reply.

Rotatable beam antenna. {(1743)

ROTARY BEAM ANTENNA
(1743)

{Amplex Engineering, Inc.)

ERE is illustrated an actual
installation, at amateur
radio station WIRS, of a new
Rotary Beam Antenna and, in
the second illustration at the
immediate right, its indoor Di-
rection Indicator. This is the
newest aid to DX transmission
and reception on 10 or 20 meters.
Entire mechanism is housed in
a weatherproof aluminum alloy
case which weighs only 17 lbs.
‘Working parts consist of a pow-
erful induction motor, with gear
reduction train, that rotates
860° in one direction only. Speed
of rotation is %-r.p.m.

A remote Direction Indicator,
geared to the antenna system,
located in the operating room,
affords direct-reading indication
of the position of the array with
respect to the points of the com-
pass.

TINY LOCTAL-TUBE SET
(1744)
{Detrola Corp.)

HIS ‘“model 280-U Pee-Wee,

Jr.,” 4-tube tuned radio fre-
quency, A.C.-D.C. receiver meas-
ures only 6% x4% x 4 ins. deep.
High efficiency is obtained in
these small dimensions, however,
by the use of the new loctal-
type tubes. Coils are iron-core
type; speaker field is the filter
choke. Tube complement: R.F.,
12K7GT; detector, 12F5GT
A.F., 35L6GT; rect., 35Z4GT.

Radio-Craft. tested this set
and reports that selectivity is
adequate for the metropolitan
area; and sensitivity, even on

its wire-hank antenna, is ample,

RADIO-CRAFT for

JUNE.

Direction indicator. (1743)

ADD-ON DISC RECORDER
KIT (1745)
(Rek-O-Kut Corp.)

RECORDING kit is now

available, which may be
added to any public address sys-
tem or phono-radio combination,
for making recordings on ace-
tate discs. An output of 2 watts
will actuate the cutter. Assembly
consists of a spindle and worm
gear, feed screw, and 8-ohm
cutting head.

REMOTE-CONTROLLED
HIGH-FIDELITY RECEIVER
(1746)

(Pacent Engineering Corp.)
THE new Pacent O-tube
T.R.F. High-Fidelity Radio-
Phono Combination is available
as (1) a complete kit, (2) a
completely-wired chassis. and
(3) a completely-assembled re-
ceiver. Servicemen can sell this
reasonably-priced set to custom-
ers who prefer high tone quality,
and armchair tuning comfort,

to DX reception.

The remote R.F. tuner is a
tiny unit, using 3 metal tubes,
that may be fitted into a smok-
ing stand, wall panel, etc.; its
control cable extends 25 ft. to
the 6-tube A.F. and Power Sup-
ply section. Output is 10 W., fed
into a 12-in. P.M. dynamic re-
producer; overall response is
said to be flat within 10 db. from
40 to 8,000 cycles, with available
treble boost of 14 db. and bass
boost of 18 db. Tube comple-
ment: R.F., 2—6K7's; detector,
1—6R7; 1st stage A.F. tone-
channel amplifiers, 2-——6C8G's;
2nd stage A.F. amplifier, 1-
6C8G; 3rd stage, A.F. power
output amplifier, 2—6A3's in
push-pull; rect., 1—5Z3.

THE LATEST
RADIO EQUIPMENT

Loctal-tube set. {1744)

A PUSHBUTTON ANALYST
(1747)
(Radio City Products Co.}

N the model 504 Pushbutton

Analyst, Servicemen have a
flexible, comprehensive and
speedy method for analyzing
symptoms at socket terminals of
radio sets, public address sys-
tems and television receivers.
When used in conjunction with
a Multitester it permits rapid
measurements of voltage, cur-
rent, capacity and resistance in
all circuits.

Buttons may be locked in posi-
tion if desired. Meter polarity
reversal is accomplished in a
second by reversing the polarity
of the circuit buttons. Note that
both current and voltage meas-
urements may be made in the
same circuit at the same timg.
Terminals carry R.M.A. number-
ing. The 10-wire analyzer cable
includes a spare lead. Two or
more buttons may be pushed
simultaneously without endan-
gering the apparatus.

PUSHBUTTON-OPERATED
C/R SUBSTITUTION BOX
AND SET TESTER (1748)

{Supreme Instruments Corp.)

OP unit. in the new push-

button-operated. combination
instrument for Servicemen,shown
here, is a 9-button model 596
Substitution Box which permits
setting up any of 3 values of
capacity (C). of 0.1, 0.5-, or
8 mf., for testing filter and by-
pass circuits; and any values of
resistance (R) having maximum
values of 25,000, or 50,000, ohms,
or 0.1-, 0.25-, 0.5-, or 1 meg.

{Continued on page 762)

1939

Above—Remote.control hi-fi set.

Left—Add-on disc recorder.

(1748)
(1745)

A 2-in. dynamic speaker. (1749)

Pushbutton analyst.

(1747)
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{ SUPERIOR PRESENTS 8 INSTRUMENTS )

from its NEW 1939 110011111 Never before has Superior  ments, many new features . . . all proven to be sound

offered so much for so little! Always the Best Buy in the and practical. We urge you to read the descriptions below

Instrument Field, Superior in this new 1100 series gives carefully; see how these instruments fit your needs. Buy
\ you even more value. We have incorporated many refine-  direct from manufacturer and save 50%.

ORDER DIRECT FROM THIS AD—RUSH ORDER COUPON ON NEXT PAGE _._.J

THE NEW MODEL 1110-$
A.C. - D.C. VOLT OHM MILLIAMMETER

A Midget in Size — A Giant in Performance

THE
NEW
MODEL
1130-S

Signal
Generator
with

Audio
Frequen-
cies

SPECIFICATIONS:

Features modern 0-1 d'Arsonval type meter. precision resistors. neat
LJ . Combination R.F. and Audio Sigznal Generator. R.F. 100 ke tozloa-p‘.\le.. AF.—

etched panel housed in new striped fabricoid case,

. 100-7,500 cycles. All Direct reading, all by front panel switching. . and A.F.
0-1.5 volts D.C SPECIFICAT:)ONS. 0-15 volts A.G outpul Independently obtainahle slome or vﬁlh A.l-‘? (any frequency) modulating R.F.
0-15 v:"s D.C. L 0':)'".‘ """ 500'30(?' 00 ohms. 0.40 vo“s AcC 3. Aceuracy is within 1% on 1L.F. and Broadcast bands; 2% on higier frequencies.
9.25 :.,“: D.C. 0'. el i 0-75 "°"s AC 4. Audlo frequencies in 5 bands; MC. 400. 1000. 5000, and 7500 cycles. 5. Giant
0-75 volts D.C. felt L 0-300 “voits “AG. alrplane full vision. direct-reading dlal. 6. (‘ondeénser snd other leakages tested 1o
0.500 volts D.C. 0.500 ma. D.C. 0-1260 volts  A.C. 100 mekobms. 7. All services on 90-130 volts A.C. or D.(. (any frequency).

Model 1110-S gupplied complete with batteries, test leads and
in~tructions. Size: 814" x 5" x 314". Shipping weight. 5%
pounds. Our net price.............

THE NEW MODEL 1150-S
SUPER-ALLMETER

Featuring the New Sloping Panel

handle. instructions. Size 12” x 9" x 614" Shipping weight
15 pounds. Our net price
L A N B N & J J§ X N N ¥ 32 X B N & N N B N N 3 N § ]

THE NEW MODEL 1180-S

SET TESTER

A Complete Laboratory
All in One Unit !

)
Mode! 1130-S comes complete with tubes, test leads, carrying SII 85

THE NEW MODEL 1140-S

TUBE TESTER

Featuring Our New Type Sloping Panel for
Precise and Rapid Servicing
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] A really modern tube teater conforming to
. all standards of rood engincering practice.
] Utilizes a 3” d’Arsonval type meter with
8 calibrated scale. Furnished in a sturdy black
8 case with sloping panel for easy operation.
] Removable cover and carrying handle for
: either portable or counter use.
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SPECIFICATIONS:

. Teats all 4, 5, 6, 7, 7L, octal. and loctal base
tubes, Including dindes.

2. Tests hy the well-establlshed emission method
for tube quality. directly read onm the GOOD?

BAD seale of the meter,

3. Affords separate neon test for Jeakage and shorts
between elements.

4. All services performed by the use of only five
controls at maximum. and many tests do not
require worklng all the controls.

. Bupplied with instructions and reference table so
that the fllament voltake and emission ineasuring
cont-ols may be properly set for the enumerated

A genuine achievement! For accurate and rapid
measurements. Note the following features: A.C.
and D.C. Volts. A.C. and D.C. currents, Resist-
ance. Capacity. Inductance. Decibels. Watts.

SPECIFICATIONS:

D.C. Voltage: 0-15, 0.130, 0-750 volts D.C.
A.C. Voltage: 0-15, 0-150, 0-750 volts A.C.
D.C. Current: 0-1, 0-15, 0-150. 0-750 ima. D.C.
ALCs Cureent: 0-15, 0 150, 0-750 ma. A.C.
2 Resistance Ranges: 0-300 ohms
005 megohms

High and Low Capaclty Scales: .0005 to 1 mfd. and .05

to 200 mid.
3 Decibel Ranges: -10 10 +19, -10 to 438, -10 to 453,
Inductanee: 1 10 704 Tletiries
Warrs

Based on & mw. at 0 DI in 500 ohms. .006000 to 600
Utilizes new 4'2” square 0-1 d"Arsonval type meter with
tireetsion resistors housed In our mnewly esised sloplme
case for rapid aml aveurate acrvicing.

Model 1150-8 supplied romplete with test
leads. tabular charts amd instructions. $ 85
Bire 107 x 7% ” x 414", shipplng weight

9 pounds. Our twt price _.........,...
Portable carrying cover, Thc additional.

-

©

long Jist of tubes. which includes all tubes
commonly encountered in servicing.
6. Works on 80-120 volts A.C. 60 cycle.
Model 11408 comes complete with instructlons
and tabnlar data for every Known receiving type

of tube as wel'lmu ;mmy lr‘alrl]nml]l';
ting types. 8§ ping  welght s 85
pounds. slze w'"x TH* x 4%". Io

A rcomplete lesting lahoratory alt in one wnlt! Com.
bines Superioer models 1140.5 and 1150-S. For s
cificatlons read the description of hoth thege madels
herewlth. Comes honsed jny sturdy. black ease with
sloping panel for rapid and simple mensurementa.
Complcte with tesl leads, tabular charts, Eostructions
and tabular data for every known

receivinE  type tube. Including
man; transmitting  types.  Size S 85
11 4"(]98'/4‘)& 57 ni?i )

ning
pou . Our net

Our net price ..................
Portable Cover. T5¢ additional.

For Portanle Cover. add 95c.

(SUPERIOR INSTRUMENTS C€O. iavosc vy

RUSH ORDER COUPON ON NEXT PAGE

Please Say That You Saw It in RAp10-CRAFT
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THE NEW MODEL 1175-S
FREE POINT ANALYZER UNIT

Complete with portable carrying case and cover

THE NEW
1190-S AUDIO
OSCILLATOR

Continuously
variabie from
0-10,000
eyceles

- Checks distortion 3n P, A

s¥stems and audio amplitlers,
2, For checking Bweep voltasr
in television receivers amd
transinitters.

3. ¥requenry checks for the lard
of hearing persons and for

the usc of hearing aids.

&, Centralizing tronhle in audio
cirentts In recetvers and P
AL amnlifiers.

5. A. C. smirce for Wheatstone
and 1'niversal bridges.

6, l'lu'('ks frequency response In
. A. systems for use in re

cardings,

or checking  freguency re

Rapid current measurements uncler actual operatin

May be used with any multitester or set tester for testing by the point-

SPECIFICATIONS :

1. Enabls you tn test tubes by the plate current method when used In ronjunﬂlon
conditions

sponges  of  microphones  and

speakers.

SPECIFICATIONS: to-point method of isolating and locating trouble.
3. Direct reading in l‘reqnenﬂu 0-10.000 cycles in 5 bands, all fundamentals, b
front el switching. 2. Continunusly varithie from 0:10.000 ‘eyclea, with 45 lnrhc’; i thoaY hihhatenter. 2. fanid

of

fmuenc{ 4. U
tive

pots. 7.
beautiful btack wrlnklc fimash  shielded ublnﬂ. with el(-hed uluminum panel and
CRITYINE  handle

Model 1190-S, complete with tubes, leads and mstructmns
Shipping wenzht 8 pounds, Qur net price.

0-120 volts A.C. or D.C..
rectifier and one amphfier mlw.‘
L T

catibrations eiched on front p

¥
Ttilizes I} llll»cs—olul “ascillator,

volts maximum. 6. Na dea

e
attenuatien from -2

particular stage without remao

Moulel
suries Included,
chart and Ihsifuctions.

$885

=,
. ulat -
pam-l. housed m Jeatherette mvercd portable lype cabinet., cover lnchx

1175%-§ complete In carrying case and cover. with all
all necessary adaptors,
Shipping welght 7

coded, Commete wlu\ 11; slip.
tohed

plug, dual i ed grid cap.

acces-
plnu. .M. 8. coded tube bne
pounds. Our npet Drice.. ...

uick jdéntia
roof
aluminem
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SUPERIOR ANNOUNCES

FOR THE FIRST TIME !
THE NEW

ent 9"
X-RAYUMETER

Even the serviceman who through past pur-
chases knows that he can always get MORE
instrument for LESS money when purchasing
the SUPERIOR WAY, will be amazed when
he reads the record breaking specifieations of
the X-RAYOMETER, and then notes the un-
believably low price. The X-RAYOMETER
features 9" d’Arsonval type meter.

BUILT-IN POWER SUPPLY ENABLES RESIST-
ANCE MEASUREMENTS yp TO

30 MEGOHMS

(NO EXTERNAL BATTERIES OR POWER

SUPPLY)
Y2 OHM EASILY READ ON LOW OHM SCALE.
. D.C, VOLTAGES up TO 2500 VOLTS
A.C. VOLTAGES UP TO 1000 VOLTS.
D.C. CURRENTS UP TO 25 AMPERES.

2 capacity ranaes Micas, papers, electrolytics
read up *n 50 Mid. 2% accura r
PERCENTAGE OF LEAKAGE of electrolytics read
DIRECTLY on scale. Insulation, inter-elements
and all other leakages directly read up to 30
megohms.

B 4 output ranges up to 1000 volts.

2 inductance ranqes up %o 703 henries.

3 dec'bel rang

Highly pohshed efched aluminum panel.

SPECIFICATIONS:
Resistance measurements in three 0-1000 ohms, 0-100.000 0-30 me,
1).C. Voltage nu-agurements in “mrarl:r;:‘?” at 1000 Tﬁmq pr?ro Valt. nhm 70/0-250/0- mm/o 1000/0-2500 Volts. Tele-

v!ﬂoy and other high voltafe power mpph cireults easily mmmrm

A, Voltage measurements in four ranges: 0-50/0 270/0-500/0 1000 Volts,

D.C. current measurements in five ranges: 0- —,0/0 250/1 Amp /10 Amps. /‘l.') Amps. Iligh current ranges suitable
for automotive and industrial work.

Capacity directly read on meler scale in two ranges: .003-1 M{l./2 Mfd.-50 MG

Pedrmu:e lieakaxe of electrolytiec condensers directly read on meter scales. Actual condition of condenser quickly
etermine

Insulation, inter-clement and A.V.C. leakages directly read on meter seale up to 30 megohms.

Oulput measurements in 4 ranges: 0-50/0-230/0-500/0-1000 Volts. Ruilt-in hlocking condensers enables rapid
altgnment of radio equipment

Inductance measurements in two rangee: 1-7 Tenrles/7-703 Tlenries

Decibel measurcments in three ranges: Dh. bhased om 6 ALW. at
frequency measurements in both radio and P.A. ampllfiers

X-RAYOMETER comes housed in a new army grey crystalline, heavy-
gauge cabinet. Complete with test leads and inatrnctions, Size 13%" x 10"
x 6”. Shipping weight 20 pounds. Qur net price

500 olme.—10- +29/-10- 4 13/-10- +49. Radio

- 51795

RC-&

RUSH ORDER
COUPON

Mail To—

SUPERIOR INSTRUMENT CO.
136 Liberty St.

New York, N. Y.

kil in
NAME ....... Caoaoag oo
ADDRESS ............. 50060000000 55000000
CITY ...... beteeraanen .. STATE ........
MODEL AMOUNT
J‘ 1110-8
E- 1130-8 | o )
[ _EI _l-l-lU-S o
—__‘ __j - 1150-8 —] )
* D_| 1180-S I
| :] 1190-S l
- (o 1175-S _l
IE X-Rayomemr |

TOTAL

*1140-S Cover 75¢ Additional

*1150-S Cover The Additional

*1180-S Cover 95c Additional
Amount enclosed

$ ...
D Paid in F'ull
[J Part Paid—Balance C.0.D.

(25C5 deposit required on C.0.D. shipments.)

Please Say That You Saw It in RAD10-CRAFT




GANGED -4 \1”6 ‘%sc‘E"ETES“
Y
i SN
prmr
T

~QUTSIDE

GND ANTENNA
LE<455KE, COUPLING

TUNING RANGE,

550 TO LTOOKC" o5

NOTE:
SWITCHES 1.2.3.4.526
ON ONE SHAFT

SWITCH ITIONS,
.-(E!ELEC‘:’%SC thluﬂul

O={8) BATTERY OPERATION

I . ll
%;I':F *mw-.-.'..'- AL 2575 RECT é,ﬁ?,%, 'f—-—
e ———
07_3'&5 ;- I;SI =
N ,/ 1SOMA, 6.3V __

-‘OH

i l LEACH)_
FILTER CHOME HHQ‘WVS W

115-125y
= A.C-D.C

2
OHMS e

"'.r-.-.-.'-.w.- v

- : .'B'
l | CABLE I ”1}_*-_1
“jj_ _HJ

—r LINE Swn‘rcu

?;b_*f_v 6™ | VoLowie TonT ‘C#
}..._.

Fig. I. Complete schematic diagram of the first receiver to operate optionally from both 110 V. A.C. or D.C. and self-contained batteries—using the new
1.4-¥. low-drain tubes.

Combined A.C.-D.C.

—BATTERY PORTABLE

At last! Here's a vacation portable with a Scotch slant which will appeal to everyone.
After the receiver has served temporary use as a portable it may be operated, from electric
light lines, as a receiver in the home, elc., withoul any expense for battery maintenance.
No antenna wires to string, either;—a built<in loop does the trick. It works swell!

K. MATERO

Service Manager

ITHIN recent months a num-

ber of portable battery re-

ceivers have been marketed
which operate on either electric
power lines or self-contained bat-
teries. Now a Lafayette model has
been introduced which seems to
reach the peak of general utility
with the unique feature that it will
operate optionally from both A.C. or D.C. power lines and
self-contained batteries. And it requires neither antenna nor
ground, the pick-up being provided by a built-in loop an-
tenna. This means the set can be powered by the self-con-
tained batteries in all portable services, and by the electric
light lines when used in fixed locations (thus conserving
the batteries).

CIRCUIT

The complete circuit is shown in Fig. 1. The tubes except
the rectifier, are all of the latest filament type designed for
operation from a single 1%-volt drycell. The 1A7G, IN5G
and 1H5G each draw only 50 ma. current while the 1C5G
power pentode draws 100 ma.—a total of only Y%-ampere
of “A” current for the whole set.

Plate current drain is also low, a total of about 10 ma.
during battery operation.

Perhaps the outstanding features of the circuit are the
switching arrangement and the provision for filament
supply when operating from the light lines. The power
changeover switch is a 6-gang, double-throw arrangement.
When in the Battery position all leads from the rectifier
are broken, and also one side of the line, making it utterly
impossible to apply line voltage while the batteries are in
the circuit. The on-off switch on the volume control is a
double-pole, double-throw unit which in the open position
breaks both the “A” and “B" battery circuits, or the line
circuit, depending on whether the multi-switch is set for
battery or line operation.

For line operation both plate and filament currents are
supplied through the 25Z5 rectifier. In this way a pure
D.C. supply is obtained for the filaments, yet due to the
low filament consumption and the series-parallel arrange-

738

ment of the filament, the rectifier is not overtaxed as the
total filament current is only 150 ma. A study of the circuit
will show the reason for this. The first 3 tubes are in parallel,
but are in series with the 105G filament and its 30-ohm
shunting resistor, the pilot light and its shunt, and the
480-ohm dropping resistor. This applies 1.5 volts to the
1C5G and another 1.5 volts to the paralleled filaments of
the first 3 tubes. Shunting a resistor across the pilot lamp
means that should this lamp burn out the set will still
operate.

SERVICING
Aside from these points the circuit is quite conventional
and self-explanatory, the exception perhaps being the use
of an adjustable iron-core oscillator coil. The reason for
the use of this tunable coil is that when the set is aligned
the rear cover must be removed, and this contains the loop
(Continued on page 768)

Rear view of the model BPS portable showing (arrow at left) the A.C.-D.C.
line cord; and (arrow at right) the built-in loop antenna. The self-contained
batteries also are shown.

RADIO-CRAFT for JUNE, 1939



All the worthwhile
Radio Trade News
of the past Month—
Digested for busy
radio men.

#@rade igest

A PLEDGE: — To
print the important
news of the radio
industry; to review
major news events:
to help point a path
to radio profits.

IMPORTANT HAPPENINGS OF THE MONTH IN THE RADIO INDUSTRY

No. 10

JUNE,

1939

No. 10

BUSINESS PREPARING FOR BOOM
AS TELEVISION MAKES ITS BOW

Rush of Activity, with Stations Filing Applications, New
Service Instruments Provided, British Experts

Brought to U. S., and Dealers Enthusiastic

Amer. Tel. Corp.’s demonstration of television to bring a close-up of an opera-
tion in a Breoklyn hospital to student doctors in another part of the building

was successful, according to the RTD
reporter, who looked into a Kinet (re-
mote c-r tube) and saw a hernia being
jacked up.

Farnsworth Tel. & Radio Corp. is
moving to the Capehart plant in Ft.
Wayne, Ind, which it acquired.

WOR (Newark), WLW (Cincinnati),
and WGN (Chicago), got together and
formed the first Facsimile Network.

Francis H. Engel is RCA’s new
Television Coordinator (whatever that
is).

Dealers Boom Telly

Ken Cramer, of Allen B. Du Mont
Labs., says dealer enthusiasm for telly
boomed even before regular programs
went on the air.

Least-technical-reporter of RTD has
been assigned job of putting together an
FADAndrea telly kit, and will report
his findings for this department to give
dealers and Servicemen the lowdown on
what reactions will be when customers
try the same task.

Bloomingdale’s (New York depart-
ment store) will not only use ATC
kinets to show fashions, etc., in various
departments, but will peddle the com-
pany’s sets, too, at $125 to $395. ATC

(Continwed on page 760)

NAB Will Help Solons
Write New Radio Law

Neville Miller, President of the National
Association of Broadcasters, offered the
broadcasting industry's full cooperation in
helping rewrite the federal radio law,
recommended recently by Pres. Roosevelt.

“The President, in recommending that
Congress lay down radio policies in new
legislation ‘so clear that the new adminis-
trative body will have no difficulty in in-
terpreting them or administering them’,
has put his finger on the core of the radio
| problem,” said Mr. Miller.

Walter Marsh, sales mgr.
of Maissner Mfg. Co.,
Mt. Carmel, I, pre-
sents a chrome & silver
cocktail set to J. Earl
Smith, winner of the 1938
sales contest, Smitty ob-
tained the highest per-
centage of his sales
quota. The 2 men just
returned from a success-
ful trip through La. &
Tex. Other Meissner news
is that John O. Olsen
has taken over the Erie,

Pa., territory, & that
Harry B. Segar has
added northern N. Y.

state to his beat.

STAR

SALESMAN WINS AWARD

New Philco television xmt
Fla., is complete with Iig‘d’s n

T, be'mg used to televise golfer at Palm Beach,
everything. Image was picked

up on

receivers |50 ft. away. (Note camcrefan butting into telly pick-up's

RADIO-CRAFT for

JUNE,

193¢

range—you can't aveoid ’em anywhere!)
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RADIO TRADE DIGEST

JUNE

SPECIAL SERVICE SECTION

RCA’S new Square-Wave Generator is one of their line of telly service
instruments. |} produces square waves with straight sides at various
freqs. tor testing telly amplifier channals.

MILED TRETER

400 distributors got their first view of the new portable Philco tester at
a recent sales convention. Neat, oui?

RSA Notes and Jottings

The biggest Servicernan convention ever staged is being planned for
June 16-17, when RSA members will meet in their Second Annual Con-
vention.

Television demonstration angd technical lecture will prohably be high
spot. The Parts Show has set that Friday and Saturday as RSA days,
when technical attendants will be in the hooths to answer questions and
show their wares.

Arrangements are being made for reduced fares on railroads and bus
lines from Chapter cities. Cash prizes will be given to the Chapters with
the Ilargest attendance at the Convention, based on a percentage of their
membership.

Duluth (Minn,}) Chapter: In a friendly discussion of trade practices,
Servicemen pleaded their case of lost retail trade, which meant their bread
and butter; jobbers contended the tube business was coming back to the
Servicemen, and that the leaks in parts business were very meager, Alio
that they had to cater to amateurs, experimenters, schools, and industrial
firms, as well as radio Servicemen, in order to gain a volume of business.
A cooperative spirit prevailed.

Flint (Mich.) Chapter: Elected officers for 1939: Chairman, Harold
Wilke; Vice-Chairman, Arlie McGee; Secretary, William F, Lutes: Treas-
urer, James Pugh. Executive Board: Wilke, Pugh, McGee, Long, Lutes
and Jensen.

The boys adopted a price schedule of suggested minimum service
charges. Executive Board contacted the Telephone Directory Advertising
Company regarding a half-page free service call ad, and got action at
once, resulting in the cancellation of this objectionable ad., and the
promise that no more would be accepted,

Seven new members were signed up, Servicemen from Lapeer and Bay
City, who were present. are blanning to start an RSA Chapter.

Fremont (Ohio) Chapter: Frank DBarnhart spoke on *“A Vibrator
Tester’”” at a recent meeting. Sidney Olson, of Olson Brothers, spoke on
“What a Serviceman Should Make."

Gireen Bay (Wis.) Chapter: A round-table discussion was led by Adolph
Nejedlo on identifying ballast tubes and their function in the present-
day radio sets. An advertising committee headed by Joe Holzem. Chapter
President. is in the middle of a cooperative advertising campaign to use
the tocal press and broadcasting station to help put the RSA over. Samples

(Continued on page T58)

New Business For You

Servicemen can pick up extra dollars checking & repair.
ing P-E exposure meters used by camera fans. Need constant
light source and standard, tested meter for comparison pur.
poses. Most trouble is due to sticking bearings on gal.
vanometer, off-balance needle, or desensitized cell. Large
percentage of meters have 1 or more of these troubles after
few mos. of service; they're delicate & can’t take abuse,

GUARANTEE

TWO SIDES OF CARD
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Tha earvies wwrh wtich oy hawe o roa el waais Geles b Guirnabud eqnius
T e e e
=

- ' ' REMINDING YOU . . .

o FVAP

Pl It has been some time since we

serviced your radio,

9 B DON'T
We wgg:te acheck el L
up nowtoinsure you MUCH 1O
1 N of fine reception, MEM_O'”
CALL
NOW

| ils
Do Mot Uew This Bpace & . By R El | H
ok of Rl Model o eral Ne. . H z
Tubas fiimin b 8 e
[T Rpr— = - g
— a . o 233
— i i i
— C 3 8, i3
[T T S — e & i 3
Chaek-Up el £ £ LA |
Ropais 1y £ :
[T — - '
Tota) Ch F TeulCwrgm o & H l l
s 1000, Bretr tatrawe Corpersion. Vo v !
Customer gets this gquarantee with repair job. Top, address side of tickler postcard to revive Top, message on tickler card, with space for shop

Carbon under lower part gives shop record on card
at right.
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dormant customers. Below, carbon of bill for job
racord.

stamp or imprint. Below, detailed account on back
of job record.
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1939 RADIO TRADE DIGEST

AN EDITORIAL “.
By Artie Dee

It isn’t often you can get an extra
reward for going after business—but
you can right now! | Though NBC said telly broadcasts
| would likely be limited to 2 hrs. per wk.,
this dept. has learned that programs
will run from 8 to 5 hrs. per DAY! ...
| A good part of this will be movie film &
direct pick-ups from the Fair ... CBS
should follow right behind.

l
|

Usually you put on a business drive
with the intention of earning money,
your legitimate profit from your enter-
prise. If you can make a fair profit,
that is all you expect.

But now Radio-Craft is offering you
an extra incentive to get busy. Your Cenzorship of bestg? Don’t be sil!
industry in the Public Ad- [ FCCommish MecNinch told Snoops &

Share dress installation field may | Scoops, “I'll follow Voltaire. Though
$4000 win you a portion of $4,000 whqtI they say may be abhorrent to me,
worth of equipment. Tan't | I will defend their right to say it.” And

that worth going after? he was talking about a certain Stormy
Petrel when he made the remark. (Tell

. f you who, but it was off'n the record.) | wholesale Radio Service Co., N.Y.C., has a new
fact. There is always business to be had, ?_w m. converfer kit designed by Frank Lester

for the men who will ygo after it. Radio- Ooops! Even the Daily News pulls | (W2AMJ) to work with any receiver above standard’

g q q o 7 il q . best band. H's for telly sound, primarily, {Whole-
Craft wants its readers to be the livest | bobbles. Tt told its 13 million readers | pgf Baace 18 Jor o S0 e, B Yound con-

It all comes back to one well-known

bunch of Servicemen in the country. | how it had gummed up a story on [ut. | verter experiments, several months ago.—Ed.)
Therefore, it has arranged this method | Carrier-Call & Television Co. The orig- | —
of stimulating them. inal story—the mistaken one—had | electronix. ... And W. H. G. Finch has

If you enter the Contest, you may I.C-C. & T. in tl:oub]e; the truth was | made arrangements to spray INS
win one of the 4 monthly 1st Prizes, | that they are suing RCA for alleged | (Hearst) news out from the W2XBF
worth approximately $250 each. Or you infringement of Patent No. 2,114,718. facsy towers. . . . Have you heard the
may win one of nearly 100 other prizes. In that WMCA re-organization, Don- | honey of a Quiz on WSB, Atlanta, Ga.,
But no matter whether you win a prize |ald 8. Shaw becanie Gen. Mgr. & V-P | at 9:30 P.M. Mondays?

or not, you cannot lose! in charge of sales, with Charles Stark (Continued on page 759)
Every Serviceman who enters the |¢$ Sales Mgr. ce {f you're handling | ——————————

Contest is sure to find himself better off | cameras as a side-line, get a load of BIZ PS

financially than if he had stayed out. Foto-Craft (also edited by Hugo Gerns- O

The reason is that he will have to do back) . .. New Sprague PTM 450-volt There’s business for those who will

some installation work in order to |¢@rdboard dry electrolytics have univer- take the trouble to go after it.

qualify. And if he doesn’t make a profit |sal metal tabs for quicker mounting. Perhaps YOU can get this business!

It's worth while!

on that work, he's crazy. Crosley Corp. is putting out facsy in Nic H. Mannsdorff, Ltd., Helsing
o 3 ) -

Even if you do not enter the Contest, | kit form at $39.50—a swell buy for fors. Finland, writes: “We are im-
you will profit from it, whether you are |tinkerers who like mechanix as well as port’ agents ('md . .ready to take
actually doing any public address in- | —— - more agencies for Finland. We have

) stallation work right now |importance every year. the best commections and can make
You'll or not. The winning entries If you have not entered the public good turnover if prices and articles
Profit in the contest will point the | address field, you are passing up a are suitable for our market.”

way to larger profits in this | mighty good opportunity to make mon- “T have opened 2 Radio Shop and
type of work. Although you may be a |ey. If you are in, give some more would like to have my name put on
dealer who has never handled a P.A. |thought to selling. a mailing list of any Radio Parts
job, you will be shown how to engage | At all events, get into this great new | | Mrp » writes Aeme Radio Service
in this highly profitable specialty—a | Contest. You have nothing to lose and 12401‘ Klinger Ave., Detroit Mich,
branch of radio which is growing in |everything to gain! ’ ! :

TWO RISE AT IRC—TWO MORE AT RCA

HARRY EHLE, sales mgr. of Inter- JESSE MARSTEN, chief engineer of W. L. ROTHENBERGER, mgr, of GEORGE EWALD, former RCA Dis-

national Resistance Co., Phila., adds IRC for many years, has just been RCA's Commercial Products Divi- trict Mgr. in Dallas, Tex., becomes
job of Asst.-to.the-Pres. to his made a VYice-Pres,, says co.'s Presi- sion, manages the enlarged Com. sales mgr. of the Commercial Sound
present duties. dent, Ernest Searing. mercial Sound Products Dept, Prods, Division.
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PORTABLES FOR PUBLICITY

175 RCA-Yictor portables were sent to executives

all over U.S. by Frederick Drake, of Harper's
Bazaar, to publicize Paris fashion bcst, Here he
gives instructions to messengers in N.Y.C.

$’sd& N*’s Dept.

“The difference betiween us, Mr. Goldwyn,
is that you care nothing about money,
while [ care nothing about  Art"—
attributed to George B. Shaw, playwright.

ENCOURAGING sign was increase
of excise tax on radio in Jan.—57%%¢
over Dec.!!! They were abeut as much
greater than those of Jan. '38, too! Biz
of approx. §11,600,000 was indicated for
the preceding mo.! Looks like that cor-
ner had been turned !'!!!

EXPORTS DIPPED, however, but
only 9.7% from Jan. ’38. Much of this
drop was attributed to virtual closing of
Argentine market. Total exports for
Jan. '39 were $1,466,875. Breakdown for
'39 shows:—

Sets $808,R12
Sets () 35.061
Tubex $166.365
Tubes (#) 380,928
Parts, etc. $296.760
Speakers $34.693
Speakers (&) 24,282

mtrs , $165,225
(Continued on page 760)

Sales Helps and Deals

New Paths to More Business

RCA has 3 window display units
lithoed in 8 colors, to push RCA-Victor,
RCA-Radiotron, & Cumningham tubes.
Nipper & recording stars are featured.
Special gtreamer boosts servicing. Base-
ball & football skeds for consumer dis-
tribution are also available,

To boost tube sales, there’s a green,
black and white streamer 3% x 24
inches, to he used as a window sticker.
It says, “We Recommend SYLVANIA
—the set-tested RADIO TUBE.” (Cun
you guess what manufacturer puts it
out?)

NATIONAL UNION is continuing
the [D'recision Instrument offer with
sales of tubes and/or condensers.
They’re also going heavier on the elec-
tric clock sign offer described in this
section last month.—$5 without or $6
with dealer’s name.

(Continved on page 760)
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SELL TO SPORTSMEN

Sales of portables to sporismen was motive for
Terminal Radioc Corp.'s exhibit at Natl. Sporfs-

men's Show, Over 250,000 saw latest Fada, Philco,
RCA-Yictor, Emerson, Sentinel & Espey sets.

Personal

Cor. Jounx L. Bucianan, long an ex-
ecutive of G-E, and coordinator of the co.’s
World’s Fair activities, died in the Green-
wich (Conn.) Hospital, at the age of 55.
Ile is survived by his wife, his mother,
and two children.

L. L. KELSEY, sales mgr. of Stewart-
Warner’'s radio division, took a 3-wks.
tour to mceet west coast dealers.

Cnarces 1. Rosmins, foreign sales rep.
for Arcturus tubes, is making a 20,000 mile,
3.mo. tour of South America, after having
returned from a 4-mo. tour of Europe.

G. S. ALcorN has become sales mgr.
of the wiring device section of G-E’s
appliance & merchandise dept.

E. W. BEYER has been made assistant
in the radio dept. of Crosley Corp.’s ex-
port division,

E. R. SCHAEFFER, formerly supervisor
(Continuwed on page T60)

Parts Show Reservations
Larger Than Last Year’s

More than 100 manufacturers have
contracted for over 130 booths in the
National Radio Parts Show at the
Stevens Hotel, Chicago, June 14-17,
sponsored jointly by RMA and the Sales
Managers Clubs. The number of ex-
hibitors, as well as the space contracted
for, is ahead of last year’s record.

The RMA convention will open Tues-
day, June 13, and the Parts Show on
the following day. “Jobbers’ Days” will
be observed at the Parts Show on Wed-
nesday and Thursday, with the Show
closing at 6:00 P.M. so that manufac-
turers and jobbers may attend the an-
nual RMA banquet on Wednesday eve-
ning, June 14. On Friday, June 16,
and Saturday, June 17, the Show will
be open to the general trade, with the
Servicemen carrying on their principal
activities on Friday, and radio ama-
teurs on Saturday. This is the first time
in the history of the radio shows that
specific days have been set aside for
various sections of the radio parts in-
dustry.

RADIO-CRAFT

NEW BATTERY LINE

Long a leader in the storage battery fisld, Ptllicor

has entered the dry battery market with a iine of
25 types from pen-light to radio "A'. C. E. Car-
penter is in charge of activities.

OFF THE PRESS

Latest Publications to Keep You
Informed

SPRING & SUMMER CATALOG No. 176
Wholesale Radio Service Co., N.Y.C. Chicago,
Atlanta, Boston, Newark, ete. 188 pp. Best cata-
log this co. has had yet—& the¥'ve had some
honeys. Almost 60 models of sets; 24 pp. of
Layfayette P-A equip't: 88 pp. of parts & service
equip’t; 40 pp. of cameras & photo supplies. Some
real bargains!

IRC VOLUME CONTROL GUIDE. Inter-
national Resistance Co., Phila., Pa. 124 pp. The
most complete data on volume controls & re-
gistors this reviewer has ever seen, Data that
every Serviceman should have.

RCA INSTITUTES CATALOG No. 3%02. RCA
Institutes, Inc,, N.Y.C. & Chicaro. 48 pp. Data
on schools & courses—including television.

JOBBERS® BULLETINS. Crowe Nameplate &
Mfg. Co., Chicago. #0-37: auto-radio fittings &
controls. ¥0-36; auto-radio remote controls. #76;
dial plates, dials, knoby, ete. #£226; Deleco panel
kits for leading makes of ears, #227; same, but
for Arvin auto-radios, #228; same, but for
Philco auto radios.

(Continued on page 760)

Changes & New Addresses
Where to Reach Old and New Companies

Industrial Instruments, Inc., new co.
at 162 W. 23 St., Bayonne, N. J. Pres. &
chief engineer is Nathan Schnoll, for-
mer chief engineer of Selar; Sales mgr.
is Sylvan A. Wolin. Co. is producing
conductivity bridges, insulation testers,
& automatically-controlled distilled
water testers.

Aerovox Corp., 347 Fifth Ave.,, N.Y.C,,
1s where to reach that co.s new N.Y.
sales office.

Mark G. Mueller, Ward-Leonard rep.
for Colo., western Neb., northern N.
Mex. & nearly all Wyo., has moved to
1644 Blake St., Denver, Colo.

New Stewart-Warner reps.;—
David Kaufmann's Sons, Baltimore,
Md.

Appliances, Inc., Cincinnati, Ohio.
Household Appliance Corp.,, New Or-
leans, La.

JUNE,
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RCA VICTOR (”LITTLE NIPPER—THE 2ND”) MODELS 9TX-1, 9TX-2, 9TX-3, 9TX-4, 9TX-5

5-Tube Superhet.; Broadcast Band Only (Rsnge, 530 to 1,720kec.); A.C.-D.C. Operation; Power Output {Max.) 2 W.; Power
Consumption, 50 W.; AV.C.; "Single-Ended” Tubes.
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Schematic diagram and operating voltages of the RCA Victor model 9TX series of receivers known as “Little Nipper the 2nd.”

PRECAUTIONARY LEAD DRESS
1. Dress 1st LF. plate and grid leads against chassis and away from esch other.
Dress plate lead from 6SK7 close to chassis.

2. Dress electrolytic condenser against rear apron.

3. Keep leads away from adjusting screws to allow easy access.
4. Dress output plate lead along front apron and away from 6AS.
6. Dress parts &t ends of chassis to clear cabinet bosses.

ALIGNMENT
Output Meter Alignment—Connect the meter across the voice coil, and turn the
receiver volume control to maxXimum.
Test-Oacillator—Connect the low wide of the test-oscillator to the receiver chassis,
through a 0.01-mf. condenser, and keep the output as low as possible,

Connect the high Tune Turn Adjust the follow-
Steps side of test- test-osc. radio dial ing for max. peak
oacillator to— to— to— output—
RCA Victor model 9TX-4 one of ﬂ\o series of new small 1 6A8 1st-Det. grid 455 ke. Quiet point Ci, C2, C8, C4
sets, measures 5/ ins. hlgh 84 ins. wide and 4/, ins. cap, in series with at 1,600 ke. (1st and 2nd LF.
deep. Uses new ''single-ended” tubes. 0.01-mf. end of dial transformers)
Full
F—— 2 Antenna term. 1,720 ke. clockwise Cb5 (oecillator)
6 ANTENNA of ant. trans.
t.soo\;). oL in series with Resonance
KC = 2 3 3 100 mmf. 1,500 ke. on 1,600 ke. C6 (antenna)
J . ' signal
17 o 7 &
e 17 rberon -4 MISCELLANEOUS
EETE%TSR- OSCILLATOR Power-S8upply Polarity—For operation on D.C.,, the power plug must be inserted
2 coi 2R5526 in the outlet for correct polarity. If the set does not function, reverse the plug. On
OL;l!'EUT 1 3 @ . cn A.C., reversal of the plug may reduce hum.
: Resistor in Power Cord—The power cord contains a resistor which becomes warm
4§53KC ; during operation.
ooy ' 4 /[ \_ Antenna-—-The set iz equipped with length of antenna wire. Do not connect the
e S 515;‘7 45:51 c. 55 c. antenna to ground. If an outdoor antenna is used, it should not be longer than 100
CoasSKC i Chil feet, including lead-in. If it is longer, connect a 100 to 200 mmf. condenser in series

Diagram showing jocations of tubes and aligning trimmers.  With the lead-in.
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TO BRING YOU
EXTRA PROFITS

mr. ARCTURUS TUBE
MAKES FRIENDS AND KEEPS 'EM!

The husky chap that everyone likesl
High quality ARCTURUS T 'ES in_your
customers’ sets keep ‘em happy—lhoy 1
call the mgn who recommended *‘thcse

good tubes’” the next time they need
servicel

mr. ARCTURUS
EQUIPMENT DEAL

GIVES YOU MODERN EQUIPMENT!

The *'Santa Claus’ of the family brings
you EXTRA PROFITS in the form of valu-
cblo modern sh? and store equipmentl
The ARCTURUS LQUIPMENT DEAL offers
Kou Lower Down Payments. Low Tube
equirements, Standard Tube Prices. Im-
mold.mlla Delivery of the equipment you
select|

mr. ARCTURUS

DEALER HELPS
BRINGS IN NEW CUSTOMERS!

Depend on this one to keep the place
“humming’l Tested merchandising ma-
terial to attract new customers and bring

e old cnes back again and againl

GET ACQUAINTED
with the three Arcturus Boys—cash in on
Iiudm s finest and fmron! Equipment Deal
. o Arcturus™ for Extra Profitl Just
mail !h- coupon. we'll do the restl

{*Offer good in U.S.A. only.)

ARCTURUS

ARCTURUS RADIO TUBE CO., Newark, N. J. C-19
Without cost or obligation, send my copy of the
ARCTURUS DEALER HELPS Folder and details
of the ARCTURUS EQUIPMENT DEAL.

Name.

Street

City State.

Ol am a dealer J | am a serviceman.
Jobber s,
[0 on hevstmes S Swes a Lo veri ey eess

My

RADIO-CRAFT
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SEE! HEAR!—AMERICAN TELECEIVERS FOR 1939

(Continued from page 723)

165/16 x 9% x 19% ins. deep. The price
of this attachment is in the $175-200 range.
The remaining 3 set models, described bhelow,
are in the $200-600 range.

The model TRK-5 is a console, also with
a 5-in. kinescope. It has 24 tubes, plus kine-
scope, and incorporates electric tuning in the
8-tube, all-wave radio chassis. Linpressive,
modern-style cuabinet is built of brilliant
woods, skilfully finished. Size: 43% ins.
high, 29% ins. wide and 18 13/16 ins. decp.

The model TRK-9 RCA Victor television
receiver has a 9-in. kinescope, reproducing
images 5% by 7% ins. for direct viewing
from in front of cabinet. It employs 36
tubes (including a 12-tube, 3-band all-wave
radio chassis and switch for victrola attach-
ment), and the kinescope. Measures 47% ins.
high, 31% ins. wide and 24 3/16 ins. deep.

The RCA model TRK-12 television re-
ceiver is the most comprehensive job in the
entire line, It utilizes 36 tubes in addition to
the cathode-ray receiving tube. It has a
12-in. kinescope which reproduces an image
7% by 9% ins. on a mirror on the under-
sicde of the raised lid for indirect viewing.
Reproduces images in unusually fine detail.
Electric tuning for sound reception is pro-
vided for 9 stations. Cabinet is of fine
matched woods. and measures 40% ins. high,
348 ins. wide and 19% ins. decp.

Du MONT. Newest development in the
television receiver line of Allen B. DuMont
Labs., Inc., is the “orchestra seat” model
illustrated on pg. 723. The cathode-ray tube
is mounted in an inclined position so that
its front face is tilted upwards. Thus both
the nearby sitter or the person standing
some distance away can view the image to
best advantage. This low-console sight and
sound receiver is equipped with a 14-in.
cathode-ray receiving tube capable of pre-
senting a sharp, brilliant 8- x 10-in. image
comparable in quality to l6-millimeter film
projection. The low-console model receiver
lists for $445.

A high-console receiver model is available
at the same price,

A table model, also using the 14-in.
cathode-ray tube (and also 22 other tubes
mounted in double-deck chassis), lists for
$395.

GENERAL ELECTRIC. Five television
receiver models, runging from an image re-
ceiver with sound converter to consoles
combining television and all-wave radio,
have been announced for spring production
by the General Electric radio and television
division, Bridgeport, Conn.

Smallest set—the one illustrated on pg.
723—in the line is the HM-171, a table-
type image receiver with sound converter.
It ean be used to receive television images
without sound, or can be used in conjunc-
tion with special types of radio rececivers
which will be made available later. The table
model employs a 5-in. image tube, included
in the complement of 17 tubes. The set
measures 14% x 20 x 19 ins. deep.

Model HM-185 is a console-type television
receiver for both sight and sound, also em-
ploying a 5-in. image tube. It has 18 tubes
in all, has average high-fidelity audio, and
is 38 ins. high, 23 ins. wide, and approx.
18 ins. deep. Controls are similar to those
on the smaller set with the addition of
volume and tone control.

Model HM-225 is a console-type television
receiver for sight and sound employing 22
tubes, including a 9-in. image tube. It has
2 chassis—video-sound and power, and
high-fidelity audio. This model is slightly

larger than the HM-185, and controls are
similar.

Please Say That You Saw It in RADIO-CRAFT

The 2 remaining console models, the HM-
226 and the HM-275, combine all-wave radio
and television receiver features. The for-
mer employs 29 tubes and the latter 30
tubes, including a 12-in. image tube. Each
has a video-sound, power, and radio chassis.

Approximate price range of the new tele-
vision receivers is from $250 to $1,000.

WESTINGHOUSE. The Spring line of
television receivers just announced by West-
inghouse Electric Supply Company includes
4 models of which the WRT-700, illustrated
on pg. 723, is representative.

It has unusual interest however in view
of the fact that the WRT-700 is a television
attachment called the televisor which con-
nects to an external radio receiver for the
associated sound portion of the television
equipment. The image is set up on the end
of the 5-in. kinescope in the table-model
televisor while the sound portion of the
program is filtered out and transferred by
means of a converter to an associated radio
receiver. This latter feature makes television
reception available at minimum cost. Price
of WRT-700, $199.50.

The de luxe televisor WRT-703 consists of
a 12-tube, 3-band radio and television re-
ceiver with 12-in. kinescope housed in a
specially-designed cabinet of selected woods.
All controls are concealed by the lid which
it use is elevated to a 45-degree angle to
allow viewing the image in the mirror fixed
to the inside of the lid. Price, $600.

The television controls have been reduced
to a minimum of 3 dual controls.

The radio receiver has 12 tubes, 12 W,
of output, 12-in. dynamic speaker, 3 fre-
guency bands, and 8-button station selection.

The WRT-701. This television console uses
a 5-in. kinescope and an 8-tube, 3-band, 6-
pushbutton radio set. Price, $295.
Output, 5% W.; 12-in. dynamic speaker.

The WRT-702 televisor contains a 9-in.
kinescope and 12-tube radio receiver similar
to the above unit. This receiver has the kine-
scope mounted horizontally. Thus the image
screen and all controls are on the face of
the cabinet. Television controls and radio
chassis, same as WRT-703. Price, $450.

PILOT. An oldtimer in television—as time
is counted in this field—is Pilot Radio Corp.,
which began public demonstrations with
scanning-dis¢ equipment in 1927. Cul-
minating laboratory work on electronic
equipment is the Pilot model T-80 just an-
nounced; shown on page 723. This is a 20-
tube, high-definition, high-fidelity television
receiver using a superheterodyne circuit.

Among the innovations in this receiver, is
a full automatic raster control, specifically
designed to prevent the formation of spots
and blemishes on the screen, and to prevent
damage to the cathode-ray tube while it is
wartning up. In line with this feature, the
receiver also has an automatic background
lighting control, enabling the reproduction
of the exact degree of brightness, as trans-
mitted at the original scene. The intensity
control is then operated only to set the
brightness level.

The images, on a 9-in. screen, are black
and white, and of sufficient brightness to
be viewed in daylight.

Prices on entire line: 9-in.-tube table
model, $250; 9-in. console, $295; 12-console,
$475.

STEWART-WARNER. The Stewart-
Warner television set (see page 723) claims
a distinetive high-fidelity sound channel that
adds realism to the reception. Complete in-
strument has 25 tubes, with 12-in. C.-R. tube.
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GENERAL ELECTRIC MODEL GB-400 BATTERY PORTABLE

4-Tube Superhet., Built-In

Extended Broadcast Band (Range 540 to 1,600 kec.}.

Loop Antenna, Low-Drain 1.4 V. Tubes, Automatic Volume Control, Permanent-Magnet Dynamic Speaker,

ANTENNA 1A7G IN5G 1H56 PA,
LOOP OSCILLATOR & 1.F 2ND-DETECTOR, DYNANIC
15T-DETECTOR AVC. & 15T AUDIO L SPEAKER
ANTENNA j : cg —
' A
4 NME,
S |
\ X
1C56
OUTPUT
! /
l - R7 IMPEDANCE
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OFF-ON I I I Ill I BATTERY
I1FE=455KC. SWITCH |
Complete schematic diagram of the General Electric model GB:400 loop antenna portable battery receiver.
The model GB-400 i3 a compact and ments through the holes provided in the

portable battery-operated receiver that
employs 4 tubes in a superheterodyne cir-
cuit. Features of design include self-con-
tained “A” and “B” battery supply, an
eflicient loop antenna built inside of the
cabinet, and an eificient .M. spcaker.

ALIGNMENT PROCEDURE

ALIGNMENT FREQUENCIES

I.LF.-—455 ke. Broadcast—1,600 kc. and
600 ke.

Note—Do not rest the chassis on any
of ita sides when attempting to align:
place in cither an inverted or upright
position.

ILF. ALIGNMENT

To align the LF. it will be neccessary
to remove the chassis from the cabinet.
Connect an output meter across the voice
coil. Set the volume control for maximum.

Adjust the test oscillator to 4556 ke,
and apply the signal to the contrel-grid
of the 1A7G tube through a 0.05-mf.
condenser. Do not remove the grid lead
from the 1ATG tube. Keep the test oscil-
lator output as low as possible to give a
readable outhut. Adjust all 4 LF. trim-
mers for maximum outbut.

R.F. ALIGNMENT

The following alignment should he made

with the receiver fastened in the case.
Turn the receiver to its inverted posi-
tion and make trimmer and padder align-

bottom of the case.

Connect the ground lead of the gignal
generator to the receiver chassis and the
other lead to the receiver antenna
terminal (located underneath cabinet). A
dummy antenna consisting of a 250 mmf.
condenser in series with 200 ohms should
be connected in the antenna lead of the
signal Eenerator. Apply a 600 kc. mod-
ulated signal ynd adjust the oscillator
padder for 4 maximum output while rock-
ing the gang condenser in vicinity of
600 ke, mark on the dial

Using the same dummy antenna with
a 1,600 ke. signal generator input, adjust
the oscillutor trimmer for a maximum
output. Now remove signal generator
leads, tune in a station at approximately
the 1,500 kc. point on dial and then peak
the R.F. trimmer fer a maximum signal.

Because these sets are unusually com-
pact and yet at the same time must

have maximum gain in order to achjeve General Electric model GB-400 loop portable receiver.
sufficient sensitivity

with only a loop antenna

as the signal pickup de-

vice, it is most essential 2

that the components be (7 Bl %) 8 0

maintained at the cor- e INSG 2

rect values shown in I.E ?

this diagram. Inciden- o8 ND.LF 15T L. 1A7G
tally “antenna loop” in 1156 0511%-2_1'0:1
the diagram is only the e’gg"¥a’g‘_ DE%?C%’E)R TUNING

single turn provided, o AvE & CONDENSER O3SCILLATOR
outside the regular loop, C% 15T ALDIO Qs¢. TRIMMERS
for use when an ex- - PAb = 05C R.F

ternal antenna and

clo 2}

co o [eTen

ground are desired for
DX reception.

Locations of tubes and elignment trimmers.
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By moving up the Acoustic
Compensator. you change
the Amperite Velocity Mic.
rophone to dynamic oper-
ation — without peaks, At
the same time you reduce
the back pickup. making
the microphone practi.
cally UNI-DIRECTIONAL.

With the Acoustic Com-
pensator down. the micro-
phone is BI-DIRECTIONAL

120 degrees front and
back without frequency
discrimination. Rotating
the microphone until it
parallels the ceilingmakes
the microphone NON- DIRECTIONAL.
THE ACOUSTIC COMFEMSATOR JERNe:
reqular feature of these models: RBHk (hi-
imp); RBMk (200 ohms) LIST $42.00. RSHk
(hi-imp).; RBSk (200 ohms) LIST $32.00

Wute lor Complete lllustrated Bulletins and
Valuable Sales Helps

AMPERITE (0. ca8l SSASMG N X

AMPERITE_ il

UNI-DIRECTIONAL
PICK UP FIELD
COMPENSATOR UP

PICK.T T FIELD
COMPENSATOR DOWN

MICROPHONES

GET A REAL ELECTROPLATING KIT ABSOLUTELY

FREE! Complete detaiis as to how it s possible to get

a real electroplating kit FREE. appears on Page 765
of this issue,

DESIGNED FOR THE FUTURE
30

TUBE
CUSTOM
BUILT

SCOTT PHILHARMONIC

s World’s Finest Radio?”’

Radically new (years ahead) engineering equips ‘this
amazing instrument with features that will keep it up-to-
date far Into the future. Slx bands cover all wave lenihs
from 4.7 to 2000 meters inclwilng television sound recep-
tion! Overall fidellty 30 to 16,00 cycles, about 4 times

the tonal range of average production-type radlos  Five
noise reducing systems. Ahout 7 times more powerful,
S times more selective, 6 times more Scnsitive than the
average recoeiver. Tonul realism s 50 Rreat You Bceem to
feel the presence of the artists. Althomgh custem-bullt by
hand in labgraterles wlth infinjte skill and precision. the

T costs no more than many mass broduction reccivers,

30 DAYS HOME TRIAL

|nrnmnnr-ble ners
furmanc(- of the cott  Phil-
hnrmunlc in your nme for '!)
daye—(U.S.A. onlv»—budml nlan
available. Guarant years.
SOLD DIRECT FROM Ol."l'( LAT-
?“A‘I‘ORIES ONLY. Send coupon

_GET SPECIAL OFFER!
E. H. Scoit, Radio Labs., Inc.

4404 Ravenswood Avonu!
Dept. 24K®, Chicago,

8end all the facts, ordgr blank.
obiigation.

No.

and speclal offer.

ADAresS . ... . siuaaicaransarssaaatssnssannnanse
STUDIOS: Chicapo, New York, Detroit, Buffalo, Los Angeles
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Fig. 8, This illustrates the

unpleasant effect secured

with 4 non-linear vertical

scan. The distances a and

al normally should be

equal. The image is bad-
ly distorted,
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SERVICING TELEVISION RECEIVER FAULTS

(Continued from page 715)

oscillator serves admirably. Alternatively
most service oscillators will readily furnish
these frequencies. (As a matter of interest
the writer used the scan voltage of a high-
frequency oscllloscope)

This test pattern is of particular value
for determining the linearity or otherwise
of the scan when no transmission is avail-
able. One point requires observing. other-
wise the tests are completely valueless. The
time bases must be operating at substan-
tially the correct speeds for there is little
object in achieving linearity at entirely
incorrect operating frequencles

The simplest way of insuring this is to
adjust the time bases accurately to the cor-
rect frequency during a transmission,
Greater accuracy is insured by making the
sync.-pulse amplitude very small, then,
by applying signals in the manner indicated.
the number of bars and the frequency to
produce these can be noted, and these set-
tings repeated at any time. Of course, if
the frequency of the modulating voltage is
fairly accurately known it is a simple mat-
ter to calculate the number of bars that
should be produced when the time base fre-
quencies are correct, and this is an alterna-
tive adoptable scheme.

LINEARITY

Now to insure linearity, adjustments are
made until the spacing of the bars is even
over the whole screen. The photograph,
Fig. 6, shows the test pattern for linearity
in the vertical (frame) time base and is
secured by feeding a low-frequency signal
to the modulating electrode. Actually slight
non-linearity is indicated, but is not seri-
ous. Figure 7 shows the same scheme em-
ployed for checking linearity in the hori-
zontal sense (line). Even spacing of the
bars should be striven for.

Finally, Fig. 8 shows the unpleasant effect
secured with a non-linear frame (vertical)
scan. The distances a and al should be equal.
It is seen that the image is badly dis-
torted, the servant girl's face dominating
the image, while the other character’s fea-
tures are compressed. The rounded corners
of the image are due, of course, to the
cathode-ray tube bulb curvature. The cor-
ners of the raster should not be permitted
to wander much over the screen’s periphery
for apart from the loss of image subject,
particularly in captions, this rounded-edge
distortion beecomes objectionable,

Before we leave this question of non-
linearity of sweep voltage it is as well to
mention that included in this category are
the following faults:

Overload of the scan voltage amplifiers.
As the types of tube normally specified for
such positions can handle easily the grid

Please Say That You Saw It in RaDIO-CRAFT

signals involved it is not proposed to deal
with the question in any detail.

The question of balance in a push-pull
deflector plate feed system has also been
remarked. If the balance is not reasonably
good an asymmetrical scan will result. This
effect is a form of non-linearity, though in
the writer's experience other defects thus
caused are more deleterious, It has already
been pointed out that the balance should he
such that each tube contributes approxi-
mately one-half the scan. If this require-
ment is observed then no trouble from this
source will be experienced. The condition is
satisfied by making the paraphase tap at
1/Mth. of the anode resistance. (M is the
magnification of the stage.)

These conditions are usually allowed for,
as is also that of freedom from amplitude,
phase and frequency distortion, in the am-
plifier’s design. From a designer’s viewpoint
they are important, however, and should
receive due attention.

Incidentally the frequencies involved can
be deemed to be of the order of 20 times
the fundamental operation frequency of
this time base.

A study of all these photographs will re-
veal one fundamental fact. Any non-
linearity of the scan voltage developed by
the sawtooth oscillator is revealed as a
compression of the right-hand or the bottom
image edge.

No attempt to cure image distortion oc-
curring as a compression of the left-hand
image edge should be made in the manner
outlined above. This defect will be dealt
with later. It is due either to non-linearity
of the flyback, though this is rare, or to
the line retrace occurring with insufficient
rapidity. Actually the first effect is often a
corollary of the second and in any case is
not important unless the interval occu-
pied is greater than a certain percentage
of the line time.

In the next article of this series trapezium
distortion and also actual image defects
will be dealt with.

(To be continued)

CORRECTION

On pg. 151 in the September 1938 issue
of Radio-Craft mention is made of audio
trouble encountered in a Sentinel model
T3B. We are informed by the Sentinel Radio
Corp. that model 73B does not use a type
75 tube as mentioned in the article. The
Sentinel company did have a model 72A
which may be the receiver referred-to be-
cause the latter did use a type 75 tube. The
A.F. howl may have been due to moving the
grid lead from its original position. Ener-
gine doesn’t remedy circuit oscillating.
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HOW TO BUILD A TINY 23-
POUND 5-TUBE BATTERY-
PORTABLE BROADCAST

SUPERHET.

(Continued from page T17)
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Two International Resistance Co. resistors,
1 meg., %-W.;

One International Resistance Co. resistor,
0.25-meg., %-W.;

One International Resistance Co. resistor,
0.5-meg., %-W.;

One International Resistance Co. resistor,
500 ohms, “%-W.;

Two Solar Mfg. Co. domino paper con-
densers, ¢.28-meg., 200 V.;

Two Solar Mfg. (Co. domino paper con-
densers, 0.1-mf., 200 V.;

One Solar Mfg. Co. mica midget condenser,
100 mmf.;

One Solar Mfg. Co.
250 mmf.;

One Solar Mfg. Co.
500 mmf.;

One Solar Mfg. Co.
0.005-mf.;

One Solar Mfg. Co.
350 mmf.;

Four Solar Mfg. Co.
0.01-mf., 200 V.;

One Carter Radio Co. midget variable re-
sistor, 50,000 ohms;

One Carter Radio Co.
closing type, P;

One Carter Radio Co.
switch;

One sheet alumiinum, 7x 10 x 1/16 ins.;

One case with handle;

Two Winchester Co. midget variable con-
densers, 420 mmf.;

Three *Hivac type SG tubes, 1.5 V.;

One *Mivac type Y tube, 1.5 V,;

One *Hivace type D tube, 1.5 V.;

Four *Hivac 4-prong sockets;

One *Hivac b-prong socket;

One Aladdin Radio Industries, Inec., L.F.
transformer, No. C100-M, 465 ke., T4;
One Aladdin Radio Industries, Ine, LF.
transformer, No. C101-M, 465 kc., T3;
One Aladdin Radio Industries, Inc., antenna

coil, No. 500, T1;
One Aladdin Radio Industries, Inc., oscil-
lator coil, No. 2000, T2.

(*Available from niost radio mail order
houses.)

mica midget condenser,
mica midget condenser,
mica midget condenser,
miea midget condenser,

paper condensers,

short jack, circuit-

D.P.S.T. toggle

SERVICING
QUESTIONS & ANSWERS
{Continuved from page T34}

for the R.F. and 1st I.F. screen-grids is ob-
tained from the voltage divider at a point
of lower potential than their respective
eathodes. Also the voltage applied to the
divider comes from the cathodes of these
same tubes. Still, when these same tubes
are removed from the set, about the same
voltage seems to exist on the divider.

When the voltage is applied to the set the
divider overheats considerably.

When this set first came in I found a
shorted bypass condenser, connected to the
plates of the R.F. and L.F. stage, which
ruined the tuning indicator. 1 did not re-
new the entire condenser bank as the rest
seemed OK.

Kindly give me any assistance possible
on this set.

(A.) The receiver you describe is the
Montgomery Ward model 1238 (62-1838).
We believe your difficulty lies with an open-
circuited section of the voltage divider.
Check your receiver back carefully with
the diagram, noting voltage divider values.
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dreds of questions about the
new SUPREME 504 Tube and
Set Tester since it was intro-
duced a few short weeks ago.
Grouping and analyzing these
questions we have attempted
to answer them all in the
seven paragraphs below.

WHAT IS THE OVER.ALL ACCURACY OF

THE 504? The 504 has an OVER-ALL
GUARANTEED accuracy of 2% on all
D C. and 3%, on all A.C. lunctions. Con-
trast this with instruments in which ONLY
THE METER is guaranteed to 2% or
ONLY THE RESISTOHS to within some
percentage. SUPREME guarantees the ac-
curacy of the ENTlRE INSTRUMENT—nol
just one component part

IS THE COPPER- OXIDE RECTIFIER GUAR-

ANTEED? Uncondmonell{l The copper-
oxide rectitier is completely guaranteed
for 90 days—exactly the same as every
other part. As lar as we know, SUPREME
is the only company which guaranlees
instrument rectiliers.

WILL THE A. C. VOLTAGE READINGS

VARY WITH TEMPERATURE? The 504 in-
corporates an entirely new “'Perma-Grad'’
TEMPERATURE compensated circuit. Each
recnlier 1s individually maitched with a
specially wound spool of HYTEMCO wire
which nullifies the result ol temperature
change on the rectilier by re-acting in
the opposite direction. Thus accuracy is
not guaranteed at only one temperature
bul is guaranteed to be well within 3%
over a wide range of 40 degrees to 95
degrees. Even above or below these lim-
its variation is ne lnglble THIS 1S AN
EXCLUSIVE FEA

WILL THIS TESTER CHECK LEAKAGE OF

ALL ELECTROLYTICS? The 504 is also a
complete condenser analyzer and will
check leakage of all electrolytics, regard-
less of the CAPACITY or the WORKING
VOLTAGE. There are seven D. C. test
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voltages from 25 to 450 volts with com-
plete listings on the roll chart. Tests are
made on an English reading scale and
discard limits were set with the co-oper-
ation o! three of the leading condenser
manufacturers,

1 AM AFRAID TO BUY A TUBE TESTER

BECAUSE MANUFACTURERS ARE

SWITCHING AROUND THE ELEMENTS ON

THE NEW TUBES. The 504 has a "PAT-
ENTED DOUBLE FLOATING FILAMENT
RETURN SELECTOR'® and an obsoles-
cense-iree basic circuit which automat.
ically re-connects every tube socket to
the proper arrangement while the instru-
ment is being set-up accordmx to the
tube chart. This is done REGARDLESS
OF PRESENT OR FUTURE TUBE BASE
CONNECTIONS. There are now about
120 diiferent bases—the Model 504 does
not care il there are 1000 or more. THIS
IS AN EXCLUSIVE FEATURE

WILL THE 504 TEST $0-VOLT TUBES?
Yes, the 504 will check 50-volt filament
tubes as well as 35, 32. 7, 1.4, and all other
tyspes It will check loctals, single-ended
'S types. gaseous rectifiers, magic eyes,
ballast tubes, pilot and flash lights, G,

MG, M, GT, octals and non-octals.

] AM'SOLD ON THE INSTRUMENT BUT I

DON'T THINK I CAN AFFORD IT. 1f you
can afford a telephone or if you can af-
ford to buy your cigarettes you can
altord the Model 504. Thig big Model 504
laboratory, combining a 7-way tube test-
er, a 3] range set tester, and a complete
condenser analyzer, is but 17¢c per day
on the world's easiest installment terms.

If you want fusther details on this newest
of new nstruments, send coupon below.

SUFREME INSTRUMENTE CORF.
| GRECNWODD, MISEIE T

LXFORT DEFT. &

DIO EXPERT

RADIO SPECIALISTS NEEDED

Modern receivars with thelr complicated circuit sys-
tems have knocked out the old time cut-and-try
radio fixer, Trained men with -to-the-minute
knowledge are needed to service these new sets.

AT H

Radlo service an ineer.
are |lio furnishe:

start. The course can ea;
its own way,
book of details.

OF EXTRA COST

Ta staft you making mone.
without dela; i 2
o I| Wlth hix

N
Ilul nt Renlnhnt‘e Tester,

PRACTICAL TRAINING
OME

Our home study course is practical *’shop and
beneh’’ training combined with a thoroueh set
of practical lessons Drepared by an experienced
Four working outdits help.

AKE SPARE TIME
MONEY

Qur training is complete and practical. We
show you how to make mone¥ almost from the
ssily be made
Investigate now, write for free

R R L R
MAIL COUPON TODAY!

SUFREME INSTRUMENTS COAP. Dept. C-3

Greenwood, Mua
Plesse AUSH me your mewest infuzmation on JUPREME

300 and many olhet compietely new SUPAIME 1938 Medels.
Kie
LERES

ATHOME |

HERE IS YOUR OPPORTUNITY

Your possibilities of making money and getting
ahead are limited only b,“ your ability and skill—
but you must know more than the other fellow. You
must be a radio service specialist, as R.T.A. can
train you.

WHAT R.T.A. STUDENTS SAY

Norwood, Ohto
T have connected with a large firn
as Radio Service Manager and
wigh to extend my thanks for your

Joseph Rabien. Je.

orkvtllc Ohlo
From Aug. 1 to Dec. 8, I
repaited 143 radios and pul up
43 serials which 1s very good for
parl time work while studylog

your course.
to pay has. Koerber.

RADIO TRAINING ASS’N OF AMERICA
Dept RC-69, 4525 RAVENSWOOD AVE., CHICAGO

Please Say That You Saw It in RADp10-CRAFT
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SERVICING SimPLIFIED

WirH A.T.A. INSTRUMENTS!

s 710-SELECT-0-
TESTER

@ Ynbeatable for accu
racy, relnabnl-fyandcosr
Makes use of sensitive
1000 ohm per volt D' Ar-
sonvalmeter. Large easy
to read scale. Needle
type pointer,

® 0/25/10/25/50/100/
ZLSOC/ 500/1000/2500 volts

» IOI/ 10/100 /1000 D.C.
sAills

l 0/2500/25000/250000
WIﬂI battery 85.85

and prods

I MODELY720 A.C.-D.C. TESTER

Similar in design but has the following A.C.
ranges added—
® 0/15/150/1500 volts A.C.
2 Ui R
~10 to plus
With baﬁery and prods | s7 85

T40-GIANT ALL-TEST-METER
Employs huge 9% 1000 ohm per volt ['Arsonval
Meter— @ 0/15/150/750 Volts D.C.

® 0/15/150/750 Volts A.C.
g/l//l5/|50 750 8C Ma

&l/l dnd 05/200 mfds
0/500 and 500/5 megohms
0/ IS/I50/750 oufpuf ranges
1/700 henries 0067600 Watts
Cover extra
$t.00

With prods
Complete

"APPROVED TECHNICAL APPARATUS GO,

7/, DEY ST, N. Y. C._ N, Y.
SEND FOR NEW A T.A, CATALOG

TESLA-QUDIN HI-FREQ.
COILS

20c Ea. in order for 10
(D and Drawings only.)
Sp'k Tesla-Oudin Coil 40¢
(1 K.W. Exc. Trf. Data,
included FREE!)

8” Sp'k Tesla-Oudin Coil 40¢
(% K.W. Exc. Trf. Data,
included FREE!)

8” Sp'k Oudin; 110 Vt,
“Kick Coil"" type......40¢c
8” Sp'k Tesla Works on
Ford Sp'k Cofl ..........40¢
17 Sp'k Violetta Hi-Freq. Coll.v.ovu.vr.ns t0c
FREE with order $1.00 or more—20 Tricks
with Hi-Frea. Coils (40c separate)

20 ELECTRIC PARTY AND LODGE TRICKS!
oads of Fun!

How to Shock 'eml........coovouae.o..d0e

i See special price below and save.

Television Hook-Up—Sight & Sound......40¢
—Get List!
SOLENOID & MAGNET DATA

YOU need these DATAPRINTS!

20 Telephone Hook-ups Welding Transformer,
100 Mechanical Move- 2 K.W.
ments Rewinding Armatures
20 Motor Hook-ups Einthoven String
Resistance Measuring Galvanometer
Bridge 20 Simple Bell Circuits

Special Prices:
4 prints Sl 00; 10 for $2.00:
40c each, single orders.
The DATAPRINT Co.
Lock Box 322C, Ramsey, N. J.
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THE RADIO MONTH IN REVIEW

(Continued from page T11)

speakers that were set up on a balcony.

Another outstanding achievement brought
to light at this meeting was the G.E. high-
fidelity loudspeaker now standard in the
new “F.M.” receivers of the same make. A
smoothly-graded range in the thickness of
the loudspeaker diaphragm serves to main-
tain uniform compliance right out to the
carpinchoe edge of the cone. The result is a
unit readily capable of handling over 9 W.
with a frequency range = 1 db., of 30 to
18,600 cycles!

The General Electric technicians in re-
porting on experiments conducted in the
Schenectady area pointed out that the
transmission areas of the Schenectady and
Albany stations overlapped only over a
band about 2 miles wide; at certain points
in this area one or the other station, with
both operating on identical frequencies in
the 4l-megacycle region, could be tuned in
or out merely by pushing the antenna on the
test car a few inches!

At present, A.V.C. in the receiver is re-
quired to prevent cross-modulation, but the
Major pointed out that A.V.C. may not be
necessary. It was also stated that a total
of 3 I.F. stages is required, each with a
gain of 15 to properly drive the limiter—the
key unit in a set capable of receiving fre-
quency-modulated programs—which re-
quires a swing of about 10 V.

Unlike amplitude-modulation ultra-S.W.
receivers, which require a dipole or other,
and comparatively complicated, type of an-
tenna, a short length of wire may be ex-
tended from the receiver to act as an aerial
for frequency-modulated signals; it was
even possible. he demonstrated, to bunch
this wire and place it immediately in back
of the set, and still receive the signals—with
negligible change in volume and only a
slight increase in background noise.

Answering a question uppermost in the
minds of many of his listeners, Major Arm-
strong stated that television may well con-
tinue as an amplitude-modulation service
on the frequencies at present assigned to
this field. Though it may be desirable at some
future date, when improvements in equip-
ment make it practicable, to transmit fre-
quency-modulated television programs on
some micro-frequency range (such as 1,000
megacycles).

MORE SOUND

The Spanish Civil War, now history, in-
cluded “broadcasts” over loudspeakers last
month, by Insurgents on the Catalonia
front, of appeals to Loyalists to surrender.
While Rebels on the Madrid-Valencia front
used loudspeakers to tell Loyalist soldiers of
the fall of Barcelona.

We've often wondered how to be in two
different places at the same time. Ellsworth
C. Dent, RCA Victor Educational Director,
solved the problem last month by using
a sound recording. made by means of new
RCA Victor recording and playback ap-
paratus, to address a meeting of the Kansas
State Music Teachers’ Assoc. held at Win-
field, Kans., while he personally attended
another important conference in his office
at Camden, N. J

The recording reached Kansas via Air
Mail and was played-back on the same type
of machine on which it had been recorded.
This demonstration helped clinch argu-
ments pointing to the need for recording-
playback machines in schools. Radio-Craft
urges Servicemen and Servicemen-dealers to
look into their local school-sales angle.

Please Say That You Saw It in RADIO-CRAFT

BROADCASTING

lF you live in Leningrad, it costs you no
more than your monthly telephone bill
to receive radio programs, The Christian
Seience Monitor (Boston, Mass.) reported
last month. This “centralized radio system”
of the Soviets is said to work like duck
soup—at a cost for receiving equipment
that is practically nil. If a phone call
arrives during a program the broadcast is
automatically side-tracked during the dura-
tion of the call.

The corly morning broadcast from Vati-
can City during the coronation of Pope Pius
XII, last month, on short waves was tre-
ceived by WOR and rebroadcast. It was
also recorded; later the recording was con-
densed in a re-recording, and re-rebroadcast
to listeners who constituted a larger audi-
ence at a later hour that merning.

If you are interested in learning radio in
alphabetical order, the A, B, C portion is
now available, from the National Associa-
tion of Broadcasters, Washington, D.C.,
with other “letters” to follow. Exact title of
the 20-page booklet is, “The A B C of
Radio—So That the Average Listener May
Understand How It Works in America."”

FACSIMILE
EMBERS of the Radio Servicemen of
America last month witnessed a
demonstration and explanation of modern
facsimile and its application, under the able
M.C.’ship of J. R. Poppele, chief engineer
of WOR.

At the meeting, W. G. H. Finch’s alert
Mr. Ehlert showed Radio-Craft compara-
tive pictures received by Mr. Poppele from
station WOR, and DX transmissions from
WLW in Cincinnati and WGN in Cleveland.
The local (WOR) “copy”™ was as cleancut
as newsprint. These 3 stations—which con-
stitute the new Mutual Facsimile Net-
work—are said to be serving at the present
time approximately 1,000 facsimile re-
ceivers.

Mr. Poppele. in discussing the servicing
angle of facsimile, remarked that the radio
Serviceman is going to require more than
his present fund of radic and electrical
knowledge; said he: “A complete machine
shop would almost be required to properiy
service present-day facsimile receivers.”

It was stated that the synchronizing
signal is about 3 db. greater than the pic-
ture signal. The flying spot at the trans-
mitter is only about 0.0l-in. in diameter;
and the current required to darken the
paper at the receiver is only about 0.01-
ampere at about 150 volts. The picture is
reproduced by amplitude modulations (cor-
responding to the light and dark areas) of
a 2,000-cycle tone.

Technicians are now toying with the de-
velopment of a tusned reed arrangement
which will make it possible to turn home
receivers on and off at will from the
transmitter!

WOR estimates that in 5 years about
500,000 facsimile receivers will be operat-
ing in the metropolitan arca (which will
then have a primary service area from
Philadelphia, Pa., to Hartford, Ct.). This
area will accommodate 150 facsimile trans-
mitters; these figures involve an estimated
$40.000,000 investment for equipment (bas-
ing this on 17 years of sound broadcast-
ing). And about $7,500,000 will be spent
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by the consumer for reeeiving equipment;
and service charges, including the cost of
tubes and paper, should not exceed $15 per
year. The bill for electric current for
early-morning signals only, it is estimated
will be about $7,300,000—with the facsimile
transmitter keying the receiving equip-
ment on and off to insure least operating
cost.

School facaimile was demonstrated over
the ultra-H.F. transmitter of station WBOE
to Cleveland school authorities last month.
Lesson instructions, announcements, maps,
etc.,, appeared simultaneously on RCA
facsimile receivers in 4 city schools.
Radio-Craft hopes Cleveland radio men are
getting-in on this business; and that radio
men in other cities throughout the U. 8.
recognize opportunity when it thus batters
down the door.

UNDER 200 METERS

QUINCY, MASS,, radio instructor was

aided in averting a tragedy last month
by a short-wave radio set, which he in-
stalled 5 years ago under similar circum-
stances, in bringing rescue to himself and 13
others in a snow-bound group near his
week-end cottage.

The U.S. Army Air Corps has supplied
facilities to the Civil Aeronautics Authority
for testing at Wright Field, Ohio, a blind-
landing device that operates on a micro-
wave only 16 ins. long. The position of the
airplane on the glide path is indicated by
a tiny dot of light on the end of a cathode-
ray tube.

R. C. Newhouse, Bell Telephone Lahs.
technician, last month snagged the Law-
rence Sperry Award for his outstanding
contribution to airplane radio—the térrain
clearance indicator. (See “New Radio Alti-
meter Increases Air Safety,” Jan. 1939
Radio-Craft.)

Two police officers of Milwaukee had the
unique experience of hearing the short-
wave set in their squad car blare out in-
structions to go to a designated point
where, a passing motorist had telephoned
to headquarters, there was an automobile
in a ditch. At the moment, the officers were
crawling out of said carl

Somewhat reminiacent of the Zworykin
multiplier tube is the new smaller, cheaper,
lighter and more effective, $7,000 atom-
smasher announced last month by Dr.
Lloyd P. Smith, physics professor at Cornell
University.

A short-wave radio generator alternate-
ly charges with negative electricity the far
end of each of 7 metal tubes contained in
one vacuum tube 6 ins. in diameter and
8 ft. long. Polarized at 70,000 V. the re-
sulting positive atoms of a gas introduced
at one end of the tube shoot forward at
increasing speed through the 7 tubes.

We quote without comment an A.P. re-
port from Prague last month: “General von
Heppned, German army commander in
Prague, today ordered that all amateur
radio sending sets be surrendered to the
police. There were several hundred trans-
mitters in Bohemia and Moravia.”

1939

TECKNICK-NACKS

T’S a stunt-and-a-half which Norsk Tele-

funken Radiocaktieselskap was reported
last month to have worked-up for Nor-
wegian whalers. After the whale has been
killed by harpooners in small-boats, a lance
equipped with a water-tight, battery-pow-
ered radio transmitter is attached to the
floating carcass. Its 600- to 800-meter
gignals enable the mother ship, by means
of a direction finder, to locate the whale.

PR

On pg. 711 is illustrated Radioheacon 10
which was installed in North Channel, Bos-
ton Harbor (Mass.), last month. This ex-
perimental radiobeacon aid to navigation
transmits 5 dashes every 15 seconds on 310
ke. over a range of about 4 miles. Antenna
is 15 ft. high.

Patent No. 2,1,8,406 granted to Stanley
B. Chamberlain of London, last month, re-
lates to & paper which holds electricity. De-
gighed for banknotes and documents to
thwart forgery.

. e

Atoms are held together by electrical
forces many hundreds of times more power-
ful than the force of gravity which holds
the stars and planets in their orbits, but
apparently the force of 200,000,000 V. neces-
sary to rend atoms asunder was self-ob-
tained last month by the explosion of
atoms.

The accomplishment was rteported at
Carnegie Inst. of Washington and George
Washington Univ,, last month, to have been
made by Dr. G. Hahn, of Berlin, by
bombarding the synthetic element known
as ekauranium with neutrons and thus pro-
ducing the fluorescent material berium.
The only way that this could occur, ac-
cording to physicists, would be for the
ekauranium atom to split apart (to form
barium and the rare element masyrium).

By means of an Abraham low-inertia os-
cillograph and a du Mont cathode-ray os-
cilloscope, it has been possible to analyze
the waveform of natural static and thereby
determine whether a storm is within 300
miles, according to La Nature (Paris,
France) in reporting a communication to
the French Academy of Sciences, Paris.

Breaking an invisible black-light (infra-
red ray) beam focused on an electric eye
in a Los Angeles photographic shop made
it too, too annoying for 2 members of the
light-finger gentry who attempted to get
away with $600 worth of loot. The photo-
electric set-up had registered in the offices
of a merchants’ patrol.

If you plan to set up a photoelectric
burglar alarm be sure to exercise plenty
common sense. A false alarm in a Kansas
City warehouse last month was tracked to
a cat’s tail which had interrupted an alarm
beam focused on an electric eye.

BREVITEMS

E salute that Serviceman-genius who
incited the co-eds of Jackson College
(Medford, Mass.), the women’s department
of Tufts, last month to issue the ultimatum:
“Radios within a month or we resign.”

(Continued on following page)
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DEALERS! SERVICEMEN! AMATEIJRS'
SOUNDMEN! BUILDERS!

Latest P.A.
3t New Low Prices !
Now, the greatest
P.A. values ever
offered! Systems
for every purpose—8 to 65 watt.s-—st.andard
and de luxe models—permanent, portable,
and mobile. Newest features, Monitor
Speaker, Remote Control, etc. Illustrated,
America’s finest Mobile System. See. also,
new P.A. accessorles. transcription players,
latest recording equipment, discs, etc., in
ALLIED's new Spring Catalog' Get Time
Payment details and story of the strongest
. Guarantee ever made!

v S

NEW SETS'

New KNIGHT Radlos. with
Push-Buttons. bullt-In*"Alr-

Magnet® aerials—at new
low prices! 60 mndels—
Portable. AC. AC-DC. 1'%,

6, and 32 volt, et¢.. as low
2 8 $5.951—and radlo's blge
Fest Mne of record players.

phonographs, phouno-radios?

NEW KITS!

Melsaner 1, 2, 3 tube,
Wees" Television,

and Mike, many otherst
Write for Free Parts Lists!
Builder's Hand

book—10¢

For beginners
tells how to read
diagrams,  bulld
sets, Only 10c.

“Peo-
1'hono

-;.

NEW “SEND-'CEIVER”
A sensstional new Guthmsn
Silver “~Ham*® Xit. Cumma
of 6:-band 2-tube recelver
with 6 band  crystal-con-
trolled transmitter ail in one
= unit. ldeal for portable
work., beginners, vacatlon
| work. ete. Amazingly low-
| priced!

TESTERS—PARTS!

AR leading  lines — new
equlpment with provision for
new tal Tubes, ete —
Tuhe Checkers, =et Testera
Anpaiyzers, Ospillographs,
Meters—and over 14,000
arts at lowest prices!
verything in radlo in one
big book

‘ i
Fntest Service,

Highest Quality,

L weletor AL CIED

ways rite for 's
....’. Spring Catalog!

Zree! |

SEND COUPON |

ALLIED Radio
Carporation,

Dept. 2-F-9

833 W. Jackson Blvd.,

Chicago, Il

I 8end me Sour mew FREE Spring Catalog.

] Enclosed  find 10¢ (plus 3¢  postage)
..ulldern Handbeok.
[ Send full detalls on ‘“‘Send-"Celver’,

for
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CINAUDAGRAPH SPEAKERS
Jor all service and public
address applications.

Precision engineered—quality built—and eco-
nomically priced Cinaudagraph Speakers have
won wide favor in every phase of the radio
industry. Sound engineers at the New York
World's Fair picked Cinaudagraph Electro-
Dynamics for the gruelling job of sound repro-
duction under all weather conditions. Manufac-
turers of radio receivers and public address
equipment have found Cinaudagraph P.M, and
Electro-Dynamic Speakers the answer to de-
pendable service.

You too. can take advantage of the added
"value” of Cinaudagraph Speakers. No matter
what your replacement
or "sound” requirement,
there's a Cinaudagraph
Speaker available, PRECI-
= oA | SION ENGINEERED

| { QUALITY BUILT. ECO-
TNOMICALLY PRICED
IAvc:ilcxble at all leading
i distributors,

Literature on reques!.

CINAUDAGRAPH CORPORATION

STAMFORD CONNECTICUT

BRUSH -

BJ HEADPHONES

Y

Communica-
tions type—
lightweight, du-
rable aluminum
case — phones
encased in
molded rubber
jackets — good
earseal.

i

Write for your Brush catalog today

THE BRUSH DEVELOPMENT CO.

3311 Perkins Ave. Cleveland, Ohio

Catulog opon digiaes]

CORP., 595 Brasd way, Maw
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THE RADIO MONTH IN REVIEW

(Continued from preceding page}

They said, “If Tufts can have radios in
their rooms, why can't we?”

“Oomph,” brought under the radio man’s
microscope, now may be defined as “D.C.
variations.” Dr, Loving, physicist at the
University of Richmond (Va.), set up a
“kissometer” for checking the osculatory
factor or comph of human guinea pigs; girl
holds one electrode and boy holds the other
—a kiss, and meter-needle jumps. Radio-
Craft readers might like to try this game
of “Radio Postoffice” by using the simple
“lie detector” (based on indications of D.C.
variations) described in the Dec. 1935 issue.

The “serap of paper' which England has
made of the international agreement in 1912
to drop the term “wireless' in favor of
“radio”, left-handedly flew into the face of
the British Air Ministry, last month. The
Ministry, in a report on the forced descent
of the New York-Bermuda flying boat
Cavalier, in which accident 3 persons lost
their lives, criticized the American press for
mistaking the use of the term “to earth”
to mean bringing the ship to earth. When
Capt. Anderson radioed the message, “Run-
ning into bad weather, may have to
earth,” he meant it might be necessary to
ground the antenna because of static con-
ditions.

Static electricity (presumably due to
friction) was blamed for causing the death
last month of a 21-year-old patient at
Roosevelt Hospital (N.Y.). Cyclopropane
gas, which was being used as an anesthetic,
exploded.

The “Rome-Berlin radio axis,”” Herr Goeb-
bels called it, when he recently spoke before
a concert inaugurating closer radio coopera-
tion with Italy.

MORE TELEVISION

HE RKO-Radio Pictures production,

“Gunga Din”, starring Cary Grant,
Victor McLaglen, Douglas Fairbanks, Jr.,
has been condensed into a 1,000-ft.,, 10-
minute sound-film expressly for television
broadcasting by N.B.C. This production
makes history as a pioneer telefilm.

We do not know whether he originated
it, but at least it was in Orrin E. Dunlap,
Jr.’s, column of the New York Times, last
month, that we first noticed use of the word
telegenic. It’s a swell term for signifying
that a person televises well.

NANA (British news agency) reported
to the New York Timea last month that
British television was said to be operating
on a schedule of about 18 hours per week,
serving 10,000 sets with a potential audience
of about 59,000 lookers-in.

A Reynolds (British news agency) cor-
respondent reports that during the last 2
years the B.B.C. has televised 86 plays from
the Alexandra Palace studio-theatre.

A U.S. Dept. of Commerce report places
B.B.C.’s “capital expenditures” for television
service at about $625,000; ‘‘revenue ex-
penditure,” $3,300,000.

The G.P.O. has laid a coaxial eable which

passes points of interest in London it may
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be desired to televise. Cable connects with
Broadcasting House and Alexandra Palace.

From the Office of the American Com-
mercial Attache, Rome, to the U.S. Dept. of
Commerce: Italy plans the “early initia-
tion” of television; the studio of E.L.A.R.
requires only the finishing touches. It is
planned to install 50 television transmitting
stations during the next 12 to 18 months.
Operation will be on 5 meters.

“What is Telcvision?” According to Va-
riety, Gerald Cock, B.B.C.’s television chief,
had prepared for him an official answer to
this question. Framed in his office at Alex-
andra Palace, the answer slows up most
questing visitors; it runs as follows:

“Excited by impulses born on a carrier
wave which vibrates 45,000,000 times a
second, a spot of light 1/32-inch in diameter,
traveling at the rate of 6,000 miles an hour,
and varying in its illumination up to 4,000,-
000 times a second, traces 25 times a second
in alternate lines a page of 406 lines on the
sensitized end of a cathode-ray tube.
Vision and sound signals are synchronized
to within a quarter-millionth part of a
second. . . .”

A new cubic televislon antenna announced
last month solved problems in connection
with General Electric’s television station,
W2XB, near Albany (N. Y.). The antenna
consists of 8 hollow copper bars, each 4 ins.
in diameter and about 7 ft. or %-wave in
length. arranged to form a perfect cube.
1t is designed to radiate a horizontal polar-
ized wave, carrying both video and audio
signals on 4% meters, 40 miles or more.

The televigion installation arranged by
American Television Corp. at Israel Zion
Hospital (Brooklyn, N. Y.) surgical amphi-
theatre, last month, employed water filters
to remove excess heat. Sight and sound
monitor facilities in one corner of the operat-
ing rooin were supervised by a technician.
The surgeon gave a running commentary
on “highlights” of the operation, and ocea-
sionally checked on a monitor C.-R. receiv-
ing-tube to see whether portions of the
surgical technique were being properly
picked up by the overhead C.-R. sending-
tube.

RADIO STAMP

For the first time in the history of the art.
a radio set figures prominently on a national
stamp. The director of the French Post Office
issued the stamp (shown below) which i3 for
90¢ plus & surtax of 26c¢ which is paid over to
the association of “Radio for the Blind.” The
money will be used to provide especially-designed
radio receivers for the sightless. The stamp

depicts a blind person listening to a radio set—
so get busy you bhilatelists and see if you can
dig up one of these stambs for your collection,

Mizht be a swell idea if Uncle Sam adopted
a similar means to aid those similarly aflicted in
our country.—Editor

(Photo—Radio I'ress Service}
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BUILD THIS SWITCHLESS 2-WAY INTERPHONE!

(Continued from page 727)

and it is therefore recommended that care
be exercised in the selection of such a unit.

The amplifier made by the writer is
housed in a chassis measuring 11 x 6 x 8 ins.
Its weight is approximately 9 1lbs. The
on-off switch shown in the circuit dia-
gram may be operated through a relay,
from either one or both of the remote
stations, if this feature is desired, although
for all ordinary applications, the amplifier
ig left in the “on’’ position during the day.

The author will be glad to answer any
questions relative to this communicator,
if inquiries are addressed ¢/o Radio-Craft,
and are accompanied with a postage pre-
paid envelope.

(Although the “on-off”’ power switch is
located directly on the amplifier chassis, the
constructor, if he so chooses, can extend the
power leads to include the switch on one
or both of the stations. Of course when the
power switch is turned “on,” about %-
minute must elapse before the amplifier
tubes are ready for operation. This condi-
tion may or may not be objectionable, de-
pending upon the individual use to which
it is placed. However, if more rapid opera-
tion is essential, a “low-heat” switch may
be incorporated in order to keep the tube
filaments at only %-heat during the time
that the communicator is not in use.

(Another alternative, and this to provide
more rapid operation, in a more economical
way, is to have an extra filament winding
on the transformer supplying approximate-
ly 10 V. to the filaments of the tubes which
normally require only 6.3 V. As soon as the
plates of the tubes begin to draw current,
however, a relay in the plate circuit is ac-
tivated throwing the filament supply back
to the 6.3 V. winding. With this latter sys-
tem it is not necessary to keep the am-
plifier on at all when the communicator is
not in use and yet almost immediate opera-
tion can be obtained by throwing the power
switch to the “on” position.—Editor)

LIST OF PARTS

One power transformer (primary, 1156 V.,
A.C.; filament, 63 V., 1 A, C.-T.; sec-
ondary, 260-0-260 V.);

One choke, 160 chms, 30 hys., Ch.1;

One choke, 300 ohms, 20 hys., Ch.2;

Two 500-ohm to speaker line transformers,
L.TI;

One input transformer (primary, 333 ohms;
secondary, 50,000 ohms), LT.1;

One hybrid output transformer (see speci-
fications), 0.T.1;

One Erie Resistor Corp.
ohms, %.W.;

One Erie Resistor Corp. resistor, 2 megs.,
%.W.;

One Erie Resistor Corp.
ohms, %-W.;

One Erie Resistor Corp. resistor, 800 ohms,
1 W,

One Erie Resistor Corp. resistor, %-meg.,
%®-W.;

One P, R. Mallory Co. dua! condenser, 20
mf., 26 V.;

One P. R, Mallory Co. triple condenser, 10
mf., 450 V.;

One P. R. Mallory Co. condenser, 8 mf,,
300 V.;

Two Centralab audio grid taper controls,
% -meg.;

One Micamold Radio Corp. condenser, 0.01-
mf., 600 V.;

One Micamold Radio Corp. condenser, 0.006-
mf., 600 V.;

One Hygrade Sylvania or RCA Radiotron
6W7G tube;

resistor, 6,000

resistor, 50,000

« CORE -

_~PRIMARY

SECONDARY
NE. 1
u,
CENTER-
s TAR
SECONDARY ECONDARY
cﬁg‘ 2 N1 & N2

il

GRADE \RON: SILICON , WiNDOW : 376X 1.125"
TONGUE * 3/4 "5 STACK:! 34~ JOINT" BUTT.

WINDMGS  PRIMARY  SECONDARY NO |
;\En%:s_, BFAI;;B‘:'.:O 56401 34 ﬁé%o:'%.%z
LENOGTH ?an 3" -
"o o /?’/Jz'r 'Pyl/sa“x l'/e"vwe/.e
WINDING OROER — 1 2% 3*
TURNS PER
LAYER —— 196 30 30
INSULATION
B:Lgﬂggcf&_ .005 VARNISHED CAmBRIC

INSULATION
BETWEEN LAYERS —.00t5 GLASSINE

PRIMARY IMPEDANCE — 10.000 OHMS
SEC.NC. 1 0 —— 250 OHMS
SEC. NE2 * —— 250 OHMS

# » wOUND ALONG SIDE EACH OTHER.

Complete specifications for winding the hybrid coil
which makes possible simult 2-way conversa-
tion over this interphone system.

One Hygrade Sylvania or RCA Radiotron
38 tube;

One Hygrade Sylvania or RCA Radiotron
6ZY6G tube;

One American Phenolic Corp. 6BW7G socket;

One American Phenolic Corp. 38 socket;

One American Phenolie Corp. 6ZYBG socket;

One 100-ohm line balancer;

One Littelfuse Labs, 1-A. fuse (with mount-
ing);

One Drake Manufacturing Co. pilot light
assembly;

One chassis;

One knob;

One on-off switch;

One volume plate;

One tone plate;

Two good standard P.M. speakers, ¢ or 12
mns.

SERVICING COIN-OPERATED
ELECTRIC PHONOGRAPHS

(Continued from page 725)
SERVICING A MILLS CALL

On another occasion a complaint of low
volume was received on a 12-record Mills
machine. All voltages were low, particularly
the filament voltage on the type 30 tubes,
which is taken from the D.C. voltage divider
network. The trouble was obviously low line
voltage which could not conveniently be
corrected. Reasoning that any increase in the
D.C. output voltage from the power supply
would result in a corresponding increase in
filament voltage on the 30’s, the rectifier tube
was changed from a BZ3 (original equip-
ment) to an 83, thus restoring the volume
of the instrument to normal!

Lack of space does not permit operating
notes to be included in this issue; however,
they will be included in forthcoming arti-
cles,

SERVICEMEN: You are invited to write to
this new department in Radio-Craft. 1{ you
have problems, please state them briefly
and clearly; if you have operating notes or
other comments on the servicing of coin-
operated Electric Phonographs, just address
them to this department.
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An RCA
DOUBLE FEATURE
that’s good news
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Qver 325 million RCA radio tubes have been pur-
ch by radio users.,.in tubes, as in parts and test
equipment, it pays to go RCA All the Way.
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CONSOLIDATED
Volume and Tone
CONTROLS

R
For Top Performance

at Low Cost

IVE types of controls cover 90% of

your replacement calls. Resistances
range from 5,000 to 2,000,000 ohms.
These units are built to the highest
standard of quality basod upon years
of experience gained in engineering
special units for special cireuits. They
are fully guaranteed.

The five types cover units without
switches, with or without intermediate
tap—with SP-ST switch, with or with-
out intermediate tap—and with DP-ST
switch without intermediate tap. Choose
the units for which you have the great-
est call and maintain a stock of these
individually packaged controls. The in-
vestment is surprisingly small.

See them at your jobber's today!

ONSOLIDATED,

SOCIATED

ORPORATIONS

524 8. Peoria St. Chicago, Il

Always Kept
\UP-TO-DATE

J 321.60°

* Complete In

CHECKS ALL uarieed - Dab Cagy
TYPES RADIOD

RECEIVING TUBES ¢
¢ COMPLETE

Tesls New 1.5-, 153» and 50-volt
Serles, Loctal Base Types. 0Z4
Ilul Other Gasceous Rectifiers.

&mrau. ll{’lato Tests on Dioles

SHOWING °
193940
Meters and Testers
Booth 820

JUNE NATIONAL
RACIO PARTS
TRADE SHow

Write for Catalog=Section €16 College Dr.

READRITE M!TEI. WORKS, Iluﬂ!'nn, ﬁlﬂn

an)
Neon Short and Leakage Tesis,
u.nll.nn Tube Col uununy Test.
Uses  Atltractive Triplett mrer[
Rea iR Instrument, 3”7  Size
(GOOD.BAD) Scale.

Line Vollage Adjustment.

New Improved Luw Loss Switch,

/4

HAMMARLUND
28th YEAR

RADIO CATALOG

The most complete catalog ever pub-
lished with illustrations, drawings.
curves and a complete description of
receivers and foundation units. Write
Dept. RC-6-39.

HAMMARLUND MFG. CO., INC.
424438 west 33rd Street, New York

RADIO-CRAFT

JUNE,

1939

for

RADIO—AT THE WORLD'S FAIRS

(Continued from page 721)

tion outdoors in 4 directions or
360-degree area.

over a

Not radio, but of exceptional interest to
the technically-niinded, is the breath-taking
15-minute trip, with sound, in a simulated
rocket ship to the cosinic wonders beyond
the earth. The imaginary journey begins
at sunrise when the ship shoots from the
earth into space. Thereafter visitors are
treated to a succession of realistic views,
including circular craters, valleys and plains
of the Moon, Venus, Mars, the dark nebulae
of the constellation Orion and returning to
the Earth, by way of the many-mooned and
many-ringed Saturn, Man-made meteors,
comets and lightning will enhance the re-
turn trip. The display is sponsored by the
American Museumn of Natural History and
the Longines-Wittnauer Watch Company.

Some 300 “private guides” will act as
almost human escorts to visitors touring
the “Highways and IHorizons” exhibit of
the General Motors Corp. These private
guides comprise a gigantic Western Electric
sound reproducing system, the main unit of
which weighs approximately 20 tons. This
unit has a huge revolving drum which carries
shimmery ribbon bands of sound-film in
front of tiny light needles, whose variation
is no greater than 1/1,000-inch.

This new *“Polyrhetor” delivers just 148
different descriptive talks at the same time.
These talks issue from 300 speakers, one
each mounted on a double chair, which
in turn is mounted on an escalator. The
speeches are synchronized to fit whatever
part of the scenery cach set of 2 chairs
in the carry-go-round is passing,

Westinghouse is exhibiting a huge triode
radio tube 27 ins. high and 7 ins. in diam-
eter, the purpose of which is to show
plainly what goes on inside the 3-electrode
vacuum tube; and the effect of the magnetic
field on a stream of electrons flowing
through a vacuum. It is similar to a stand-
ard radio tube except that it has 2 filaments
and 2 currents on the opposite sides of the
plate so that the action is visible from both
directions, The surface of the plate is coated
with fluorescent material to give off a green
coler when the electrens impinge upon it.

The circuit used is similar to that in audio
amplifiers. A 60-cycle frequency is applied
to the grid. and the tube output is connected
to a loudspeaker. The loudness of the audio
signal corresponds to the area of the green
glow on the tube’s plate.

Go to the glassed-in enclosure between
the Hall of Power and the 1lall of Electrical
Living, and the Westinghouse building of
the New York World's Fair if you wish to
be televised. About 125 persons at a time
can see the wonders of television in actual
operation as friends selected at random
from the crowd perform in front of the
cameras.

“Electro” the Westinghouse “Moto-Man”
—who carries 260 lbs., stands 6 ft., 10 ins,
high, walks, talks, sings, smokes a cigar,
distinguishes colors, smells friends, counts
on his fingers and does other near-human
acts at the spoken command of his director
—will greet guests to one of the great halls
of the Westmghouse bun](lmg

In the Playground of Science (Westing-
house) visitors themselves can become ex-
perimenters and operate more than a score
of laboratory devices, seeing the shape of

their voices, sending music over a beam of
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Waestinghouse's huge 3‘/1-H triode at the New York
World's Fair. The plate fluoresces as the
electrons bombard it,

light, playing flashlight symphonies on the
electrical marimba and turning light and
heat directly into electricity.

In the courtyard of a 2-story horseshoe-
shaped Westinghouse building is the Sing-
ing Tower of Light, Each evening this fan-
tastic “talking rainbew” performs a 15-
minute ballet of light and water. A cloud
of smoke rises from the pool and metal
rings emit smoke until the whole structure
is reflected in a cloud. Then from the pool,
tower and rings, lamps flood the scene
with colored light which changes hues with
the cadence of the music. Spouts of water 75
ft. high climb from the pool while lesser
jots begin the undulations of the water
ballet.

Also at the Westinghouse exhibit, the
Phantocycle demonstrates how a light beam
balances a riderless bicycle! The Precipitron
at the press of a bhutton magically clears
dust from furniture. Demonstrating the
principles of food sorting, a photocell selects
colored ping-pong balls, Westinghouse tele-
vision is a guest-participation item; and
125 persons can watch. Microvivariums
show how *“black light” (infra-red rays)
kills insects. The Westinghouse Time Cap-
sule, incidentally, ig buried under the Sing-
ing Tower.

The RCA exhibit building takes the shape
of a huge radio tube—symbolic of the en-
tire radio industry—attached to a base and
Iying on its side; the base forming the
front section and the tube forming the rear
section. A 40-ft.-high metal-tube replica in
a niche at the front is cut away te permit
inspection of its animated mechanism. It is
on a plot of ground 200 ft. wide and 252 ft.
deep, on the Avenue of Patriots, near the
Fair’s Theme trylon and perisphere.

Ten hours of television programs, picked
up daily on 13 television receivers in the
RCA exhibit, originate from N.B.C.'s studios
in Radio City and are broadeast via the
Empire State Building telly transmitter to
the Fair. Some programs come from an
RCA telemobile unit which cruises around
the Fair grounds and the city picking up
spectacular pageants, news and sports
events. “Vox Pop" television programs,
wherein the visitors themselves are inter-
viewed and televised are also presented, A
projection-type television reeeiver sets up
an image on a 6 x 10 foot screen!

In addition to television, the RCA exhibit
presents special interesting displays of
radio, faesimile, broadcasting, international
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radio communijcations, marine radio com-
munications, sound broadcasting, safety de-
vices and related products of the radio in-
dustry.

The Bell System exhibit building, located
on a lot 3% acres in size, borders on the
Theme Plaza where are located the trylon
and perisphere as the central point of the
Fair. Interesting exhibits of the Beil Sys-
tem include the—

“Voice Mirror”—a device which records
your own veice as you talk over the tele-
phone and then returns it to you over the
receiver;

Your Own Audition—in which 5 visitors
—perhaps you among them—converse in
a group and then rejoin the audience to
hear their conversation apparently repeat-
ed by mannikins. (This is a “stereophonic
sound” demonstration of such high fidelity
it is said to be impossible to distinguish be-
tween the original and reproduced sound.
Introduced here as the first public demon-
stration.)

Long-Distance Demonstration—free calls
are made by visitors chosen at random.
These calls are seen and heard speeding to
their destinations in various parts of the
country. Their “DX"” records are shown by
flashing lights on an enormous map. Other
lights show how long it takes to make the
call. 1f you are at cither of the Worlds
Fairs do not forget to flash a message to
RKadio-Craft.

“Pedro the Voder’—this is an electrical
device which creates speech—the first ma-
chine in the world to do this. Looking like
a small, old, vast organ with a keyboard and
a pedal, Pedro converses at the direction
of a young human operator.

Other exhibits of the Bell System give
visitors an opportunity to test their hearing
and their sensitivity to musie “piteh.” These
exhibits are concerned with telephone sci-
ence and the communication of telephone
service.

The chief radio networks cover the New
York World’s Fair as no Fair has ever been
covered bhefore. N.B.C. has a crew of an-
nouncers and engineers on the ground al-
most continuously, and broadeasts news
events such as President Roosevelt’s Qpen-
ing Day address, the appearances of royalty
and celebrities from this and other lands,
when they arrive, and the visit of King
George and Queen Elizabeth of England.

C.B.S. microphones are equally promi-
nent, hroadcasts being staged from time
to time describing unique attractions in
the main exhibit and amusement area.

M.B.S. (Mutual) is on hand with its new
Periphone mike—a microphone styled to
resemble the perisphere and trylon—and a
coast-to-coast program titled, *Welcome,
Neighbor” which stages interviews with
Fair officials and visitors.

Station WLW owned by the Crosley

Westinghouse enginears check the infra-red ray talk-
ing beam over which spectators at the New York

World's Fair will talk and *‘see'* their voices on a
C.-R. oscilloscope.

1939

Radio Corp. of Cincinnati, Ohio, operates
from its building to the Communications
Zone at the New York World’s Fair.

Station WNYC, the Voice of New York,
offers a daily calendar of events and
“Pleased to Meet You” series of interviews
of distinguished visitors.

Messages from the Fair will circle the
globe via short waves. Among the stations
on the high frequencies are G.E.’s W2XAD
and W2XAF, Schenectady, N. Y.; N.B.C.’s
W3XAL and W3XL, Bound Brook, N, J.;
Columbia’s W2XE, Wayne, N. J.; Westing-
house’'s W8XK, Pittsburgh, Pa.; and Cros-
ley's WBXAL, Mason, Ohio.

General Electric is giving guests at the
New York World’s Fair not only an oppor-
tunity to see television in action but to take
part in its programs.

A talent director shepherds them before
the camera and gives them a short course
in acting for their own amusement and
that of their friends in the audience. A
studio in the G.E. building is equipped with
a number of television receivers, and cam-
era and transmitting equipment. The re-
ceivers are able to pick up all the television
programs broadcast in the New York area
during the Fair.

The Ford Motor Company shows signs
of being television-minded. The television
receiver is installed in the executive lounge
of the Ford building for the entertainment
of guests and as a means of advertising
their line of cars. The idea is described as
a gesture of courtesy and not as an indica-
tion that Ford will enter television manu-
facturing.

Crosley is staging a large-scale demon-
stration of facsimile in its New York
World’s Fair building. The main exhibit is
a Crosley Reado, a facsimile printer de-
signed by the Finch Telecommunications
Laboratories. Here, visitors hear and see
printed matter and pictures transmitted
over the kiloeycles and recorded on paper
at the receiving end.

The RCA exhibit, also, includes facsimile.
A similar invention is the radio typewriter,
being exhibited by the International Busi-
ness Machines Corp. This electric writing
niachine transmits written matter by short-
wave from point-to-point with great speed.
The exhibit is in the Business Systems and
Insurance Building.

From 9 in the morning until 2 in the
morning the Public Address Center of the
New York World’s Fair broadcasts a con-
tinuous stream of background musie,
broken only at intervals with announce-
ments of public interest. The music is of an
institutional nature and varies in type and
tempo according to the time of day and the
section of the ground to which it is directed.

In the General Electric building, visitors
can X-ray Harwa, an Egyptian who lived
2,800 years ago, 860 years before Christ.
Harwa is now a mummy. By pressing a
single button this exhibit is changed from
a specially-lighted display of a genuine
mummy with its ornate coffin lid standing
nearby to a fluoroscopic image of a skele-
ton which has been hidden for nearly 3,000
years by the ingenious mummy wrappings
applied by the ancient Egyptians for their
important dead.

A streamlined lighting maker throws
10,000,000 volts of artificial lightning across
a 30-ft. gap in Steinmetz Hall—a part of
the General Electric exhibit at the New

{Continued on following page)
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MAKE MORE MONEY! Profits in P.A. are big to-
day. And the next five years, predict Sound ex-
perts, will see Public Address sales soar higher
still. Don’t let ““the other fellow™ reap all this
profit. YOU can sell Sound! It's easy to install
and you can make good money in spare time.
And why not sell the line they’re all talking—
LAFAYETTE!

HERE'S WHY LAFAYETTE—The P.A. that setthe

profit pace in *38 is the standout line for ’39,
Forthisyear,inadditiontotraditionaleconomy
and more-for.the.money value, Lafayette of-
fers Public Address in tune with tomorrow.
Completely redesigned, more powerful than
ever, and streamlined for sales! 18 years of
experienced engineering stand squarely behind
Lafayette—born in the world’s largest plant
devoted exclusively to P.A. Discover how easy
it is to sell Lafayette—the big money line!

LOOK AT YOUR MARKET—The cafeteria, ball

park, theatre, school, plant, auditorium, hos-
pital, business office—wherever people gather
in crowds for work, education or play, you can
sell Lafayette sound systems. For with Lafa-
yette you have three complete lines to offer,
three price ranges—each with its own appeal
—*“a sound system to meet every sound need.”
But regardless of price group— Lafayette
styling, Lafayette performance and Lafayette
economy sell these systems almost on sight!

ACT NOW! Get the jacts today. Find out
how you ecan make more money selling
Lafayette P.A. Tear off coupon and mail at
once for full details,

Yes—sond me complete information on
l how to make more money in P.A.

l NAME PLEASE PRING .
l ADDRESS. .
l ciry. STATE .

LAFAYETTE RADIO CORPORATION l

Dept. 3FPP-100 Sixth Ave., New York, N. Y.
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D6T DYNAMIC Mlcrophone

A Sturdy, Multi-use, Quality Micro-
phone, with Higher Output and ad-
vantageous Directivity Characteristics.

Output level —46, usable range 30-
7000 cps.

D6T, High Imp. ........... $21.50
D6, Low Imp. ...oovin... $25.00

Including Cable
General catalogue describes other attractive models.

Request copv.

ICAN MICROPHONE CO., Inc.
LOS ANGELES. CALIF.

NEWEST addition to Sylvania’s line of
service helps is an amazing 3-in-1 form
which enables servicemen to make out an
invoice and guarantee, a job record card. and
a follow-up mailing card all in one writing.
Its simple—efficient--easy to use—-a great
time and trouble saver! Send today to
Hygrade Sylvania Corp., Emporium, Pa.. for
free sample—or see your Sylvania jobber.

Correspondence Courseas In

RADID nd ELECTRICAL ENGINEERING

Get good grasp
of wide elecr

& P ELECTRICAL ENGINEERING

wlcll rlcld Prepare n.-urull lt Low Cost.

for aecu m
RADIO ENG'NEEﬁ'NG can undeuund mnckl

Extn llm course tn radio,
'lle address. ph to-slectric wurk
Trains you to

technilcian, Exper. ki n

Tuition, $2%. either course. Yeterrod yment plan.
Gat eo'ple- of school cal °§' student
thagaain®s, comPlele details, SEND NOWI

LINCOLN ENGINEERING SCHOOL, ®ex931-cs. LINCOLN, NEBR.

SAVE MONEY

ON RADID SETS AND PARTS
SEND FOR OUR FREE GIANT SPRING CATA
LOG ILLUSTRATING AND DESCRIBING OVER
1.000 MONEY SAVING JTEMS.

UNITED RADID COMPANY
80X 1000 NW.NEWARK, N, |

R.M.S. MEMBERS
and SERVICEMEN

Sell your customers R, M. S, SUPER COMPACTS (5
tubes), Attractive Prices—Gom! Discounts. kxelusive Ra-
divs for the Serviceman. Write for details.

Send 10c for Philco Ports Catalog

WILLIAMS PHILCO CO.

802 S. ADAMS § PEORIA, ILL.

—~FILMGRAVPHN

GEILMGRAPH ‘—inst SOUND
On FILM u(conn:n A IEFRODUCEI No dark room
prounmg 8 required. Spécial models to make
LKIES' in ¢onjunction with camera or silent {as

well al wund Projectors. Also models for use with
or without pictures. B4 mmutu&; :ecordlnq (wllh
film  cos ting only 835 cents. Permanent PLAV-.ACK
Moderate initial cost of FILMGRAPK—only expense for
putting SQUND-ON-FILM. MILES REPRODUCEN €O0..
INC., B12.RC BROADWAY. NEW

RADIO—AT THE
WORLD'S FAIRS

(Continued from preceding page)

York World's Fair. The roar resembles that
of real thunder.

The action of every part of a radio trans-
mitter is illustrated by means of a display
of 6,400 flashing lights and various colors
in the Westinghouse Building in the New
York World's Fair. As the visitor steps to
a microphone and starts talking, lights
swing on and off as different stages of the
transmitter are activated. The display was
constructed by amateur operators, members
of the American Radio Relay League in
cooperation with the American Institute
and RCA Institutes.

The following miscellaneous items also
are of interest to the radio man. Beech-Nut
has sound effects synchronized to a circus
exhibit . . . G.E. has a 12-ton lightning
“bolt”’—~made by Budd. manufacturers of ra-
dio towers—129 ft. high . .. The California
Olive Association has a Robot Friar that
tells about olives . . . The action of arti-
ficial fever (diathermy) machines is visu-
alized at one exhibit by a set-up to pop
corn . .. The Goodrich auto proving grounds
are public-address equipped, including radio
and phono . .. Actual experiments can be
seen under way in RCA television labora-
tories on the grounds .. . An RCA color
talkie describes transoceanic scrambled
speech . . Another RCA exhibit shows
Radio Living Rooms of Today and Tomor-
row . . . The Robert Foster “Fountain of
the Atom” employs 8 symbolic figures of
electrons and protons,

Cosmic rays at the Hayden Planetarium
in New York City started the New York
World’s Fair activities; the fanfare went
over a worldwide broadcast hookup.

At the San Francisco World’s Fair the
Radio-Active Man, one of the radio mani-
festations of the wizardry of science, is mak-
ing his first public appearance. The Radio-
Active Man imbibes actual radioactive sub-
stances from the world-famous University
of Calif.’s 2256-ton medical Cyclotron. The
combination of loudspeaker and Geiger-
counter shows exactly where these sub-
stances lodge in the body. As soon as the
counter is placed in the general vicinity of
the ingested substance there is a popping
or “clicking” through the loudspeaker. Then
the cnlookers know that the substance is
busy in the heart, lungs or some other
organ.

RCA, at the San Francisco World's Fair,
practically duplicates its exhibits at the
New York World's Fair, described above.

A powerful international short-wave
radio transmitter, first ever licensed West
of the Mississippi, gives 24-hour service at
the San Francisco World’s Fair. The trans-

mitter is rigged up in the Building of Elec-
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Part of G.E.'s
the 10,000,000 V. artificial lightning demonstrated
at the New York World's Fair.

mammoth equipment for generating

tricity and Communication and is operated
by the General Electric Company of Schen-
ectady, N. Y. This 20 kw. station, W6XBE,
operates on 2 frequencies. Namely, 9,530 ke.
(31.48 meters) and 1,533 ke. (19.56 meters).
Its beams are directional to both the Far
East and South America.

.

Millions of visitors at the San Francisco
Worlds Fair are given the opportunity to
see for the first time the production and
presentation of radio programs. Several
times daily these programs are staged, but
they never leave the studio for they are
arranged only to present the story of broad-
casting. Of course there are other radio pro-
grams originating at the San Francisco
World's Fair which actually get on the air
via the networks and local stations.

There is a magic carpet at the San Fran-
cisco World’s Fair! This display, designed
by General Electric does not seem to obey
Newton's law of gravity insofar as a 5-lb.
aluminum dise is concerned for the disc
floats without any discernible means of
suspension.

At the San Francisco World's Fair guests
see a machine called the Stroboscope which
enables one to read printing on a metal
dise that spins at the rate of 1,000 revolu-
tions per minute. The machine is 8 feature
of the General Educational Display of the
University of (‘allformu

A Dbattery of 60 powerful high-fidelity
loudspeakers is mounted at 36 locations at
the San Francisco World's Fair. These
sound projectors deliver a total 3,000 W.
of audio power, filling Treasure Island with
Theme music¢c and important announcements.
The sound system is but one-half the elabo-
rate installation made by the RCA Manu-
facturing Company. The balance is an im-
mense radio broadcast control center lo-
cated at the State of California Broadcast
and Auditorium Building. Adjacent to the
Radio Control Center is a 3,200-ft. broad-
cast studio believed to be the largest ever

built. From this and smaller studios the
principal networks broadeast daily pro-
grams.

RADlo -CRAFT wishes to express deep appreciation for
the cooperation extended by Mr. Frank Zachary in making
available in time for this issue the illustrations and de-
tailed description of the revolutionary sound instaliation
at the New York World's Fair 1939,
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THIS HOME WIRED FOR RADIO

(Continued from page 719)

THE ARMCHAIR CONTROL UNIT

As shown in Fig. 7 the armchair contrel
unit comprises a Mallory-Yaxley push-
button switch and a pilot light. A volume
control could not be incorporated without
the inclusion of a complicated switching ar-
rangement for disconnecting the “T” pads
on the wall panels since it is obvious that
any volume control in the armchair control
unit would necessarily have to shunt that
on the wall panel. llowever the omission
of this control is not a serious handicap
because the volume can be pre-set before
sitting down.

The wiring of this armchair control unit
is essentially the same as that for the
pushbutton switches on the speaker brack-
ets, except that the absence of a speaker
and “T” pad necessitate only 13 connec-
tions instead of the usual 15.

s

LR TR
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Fig. 8. Working sketch for making the decorative
speaker grille.

MAKING THE SPEAKER GRILLES

In Fig. 8 is a sketch of the speaker grille
drawn to scale. It is possible, with the help
of this drawing, to make exact-duplicate
grilles as used in the “Radic Home.” The
grilles are made of plywoed, 5 plys thick,
to guard against warping. Four wood-
screws with ornamental heads are used to
mount the grilles to the speaker brackets.
Behind the grille, reinforced with cardboard
backing, is a grille cloth the color and pat-
tern of which may be selected to mateh
the color scheme of the individual rooms.
The grilles themselves should be similarly
painted or varnished to harmonize with the
color scheme or wood trim of the various
rooms.

And so, dear readers, we drop the cur-
tain on what has been, we believe, a
pioneering development soon to have far-
reaching effect on the radio industry. In
fact, interest in THE RADIO HOME has
now, even before this first series of articles
could be concluded, reached quite large
proportions. Prospective home owners in the
vicinity of THE RADIO HOME, on seeing
the outdoor sign, have stopped to inquire
about the new radio system—the new
money-maker for the Serviceman, dealer,
building architect and contractor. Prospec-
tive home owners, as well as Servicemen,
from widely separated parts of the United
States have written-in, requesting modifi-
cation of the basic plans, outlined in the
preceding issues of Radio-Craft, to meet
individual, lecal requirements.

Adherents to the old idea, first popu-
larized by the big, progressive hotels, of

being able to select any one of several
programs, of course still constitute a
reader group of substantial size. But here
again Radio-Craft has something new to
offer, and plans are now underway which
will show radio Servicemen and dealers,
and building architects and contractors
new avenues to substantial incomes, that
until now have been dead-end streets.

After all is said and done, however, you
have in the series of articles, just concluded,
on THE RADIO HOME an almost perfect
answer to the question:

“How can I build into my new home a
radio system that will give me ...

. 1) All-wave reception;

.+ + 2) Automatic-record-changing pho-
nograph reproduction (so I will
not have to get up from my chair
to change records during the
playing of a multi-record sym-
phony);

. 3) Instantaneous, pushbutton selec-
tion of my favorite stations;

. 4) Selection of stations or phono-
graph by means of one or more
armchair controls;

. 5) High-fidelity reproduction, of ra-
dio programsa and phonographk re-
cordings, no midget or mantel set
on the market can hope to ap-
proach;

. 6) These facilities of high-fidelity
reproduction and pushbutton tun-
ing to be a feature available in
every room, plus controls for set-
ting the volume to suit the needs
of each room;

A wiring plan so simple any com-
petent Serviceman can follow it
without difficulty, and so flexible
it may be adjusted to suit any
requirements as to number of
rooms to be served, number and
placement of speakers and con-
trol panels, ete.;

All wiring to meet Code specifica-
tions and, by reducing fire
hazards through the use of a sys-
tem of low-voltage circuits, teo
assure minimum insurance pre-
miums;

Tnitial cost to be commensurate
with the size of my pocketbook,
and payments to be made, like
the payments on the house, on a
long-time basis?”

e 9)

Comments and suggestions from Radio-
Craft readers concerning THE RADIO
HOME are invited. If you are a prospective
home-owner, a building architect or con-
tractor, or a radio dealer or Serviceman,
and you want any information as to where
to obtain any of the equipment specified in
this series of articles, or how to modify the
design to fit individual needs, or further
details on how to get started on a RADIO
HOME, Radio-Craft will appreciate the op-
portunity to be of assistance. (Please en-
close in your letter a stamped and return-
addressed envelope.)

—Editor

MAJESTIC 850, 750

Loss of volume, together with frying,
cracking noises can be traced to 1st LF.
transformer. The primary winding develops
a high resistance. Replace with a 456 ke.
unit.

L. J. MEYERS,
Meyers Radie Service Shep
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VIBRATOR TESTING

VIBRATOR TESTER

Push-Button Type
Model 1671..$41.67 oeaies nr

® Tests All Standard 4-Volt Vibrators

® Easy to Operate . . . Roll Chart Shows
Correct Button Settings

® Uses Approved 5000 Ohms Load
® Tester Fused Against Shorted Vibrators

® Flexible Push-Button Switching Permits
Placing Proper Voltages on Each Reed,
Guarding Against Possibility of Ob-
solescence.

Triplett Model 1671 will take the guess out
of vibrator testing . .. help you locate
trouble quicker . . . sell more vibrators.

This new tester has been developed with the
cooperation of leading vibrator engineers, and
uses the standardized 5000 ohms-8 mfd. load.
It will test all standard makes of six-volt vi-
brators as used in automotive and home bat-
tery reccivers. The Model 327-A indicating ine
strument has three scaled: 0-10 volts to show
input voltage to vibrator for start or running
tests, . . . A two-zune, two-color merit scale
used in conjunction with the load rheostat
shows vibrator condition asx GOOD or BAD.
... A 0-100 scale permits inter-comparison
of vibrator outputs under standardized input
conditions. A roll chart incorporated imme-
diately below the push-buttons reduces test
settings to utmost simplicity. Tester has tip
jack facilities for oscilloscope connections.
Like provisions have been made for connect-
ing external buffer eondensers if desired.

Model 1671 in Standard Triplett DeLuxe Metal
Case, 144 x 78 x 41 in. Black Suede Fin-
ish . . . Silver and Black Etched $4.| 67

Panel . . . Dealer Net
Model 1671 in Standard Triplett Del.uxe
With Removable Cover

Leatherette Case
$45.67

nnd Compartment for Accessories
. Model 1670 with selector

. Dealer Net
Aho r‘lAvaII:.hl;z I ek 4 l

switch controls. n eLuxe Metal

Case . . . Dealer Net ......... $24 00
SEE THE NEW TRIPLETT 1939-40 LINE AT THE
JUNE NATIONAL RAD PARTS TRADE SHOW—

THS 403-405

Tpte

TECIALOM
ELECTRICAL INSTRUMENTS

T YR YT R R R R R BN L N K L B 0 0 N
THE TRIPLETT ELECTRICAL INSTRUMENT CO.
166 Harmon Ave,, Bluffton, Ohio

P'lease send me more information on J Model 14715
M Model 1670,

City . Btate
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F R E E AMPLIFIER PROBLEMS

Send that knotty problem to Mr. A. C. Shaney
and his expert engineering staff. They will gladly
help you solve it in a practical, economical way.
No obligation. Simply send full details for
prompt, free advice.

Send for FREE illustrated CATALOC describing
the Only amplifier line GUARANTEED for
FIVE YEARS.

AMPLIFIER CO. of AMERICA

17 WEST 20th STREET NEW YORK. N. Y.

This time it's a 4-channel radio system—
that is, 4 different programs may be tuned-
in stmultaneously, in different rooms. By
merely turring a selector switch to the
proper station mark, any one of 4 programs
may be tuned-in from each of the 5 rooms.
Further, the system can be turned on and
off, and the volume individually controlled,
from each of the rooms. By throwing an-
other switch, the speakers may be used as
an interphone system. See July Radio-Craft.

Size of box: 1215 'x8l4"

Shipping Wi. 3 Ihs.

YOGUE

With this PYRO PANTAGRAPH turn
leisure time into profitable hours. Make
mohey a novel. easy way—*"Burn Your Way
to Extra Dollars with Pyro Pantagraph.”
This electrical outfit is especially designed for
burning designs permanently on leather, Woed
Cprk, Gourds, Rakelite. ete. Slmply plug the Prro-
olectric pencil In any 118-volt AC or DC outlet
and 11 13 ready to be used. Plug and cord fur-
nlshed as part of equipment

By the use of a special Pantagraph included tn
the outfit, an¥y design may be reproduced either in
original, reduced or enlarged form

Outfle consists of: one I'yro-electric Pencil: one
Pantegrabh: three hardwood plaques; one bottle of
Varnish: one Brush: one tracing tip and four-page

tatruction sheet.

Owutfit wilt be forwarded by Express Collect if
not exflicient postage included with your orden

WELLWORTH TRADING COMPANY

558 W. WASHINGTON BLVD., Dept, RC-639, Chicago. M,

RADIO ENGINEERING

RCA Institutes offer an intensive course of
high standard embracing all phases of ladia
end Television. Practical trainlng with modern
equipment at New York and Chicago schools.

Also  speclaliZed courses and Home Study
Courses under *'No obligation™ plan. Catalog
Dept. RC-39.

RCA INSTITUTES, Inc.

A Radio Corporation of America Service
75 Varick 8t.. New York t154 Merchandise Mart, Chicaoo

WEBSTER-RACINE

Impedance magnetic pickun
. One of the finest pick-ub
'W\ ts made. Head only. Sh

T
wnm-r Racine arm to #it head Sh9

oy
8
oA
ARHOW SALES COMPANY
618 W. RANDOLPH ST, CHICAGO.

ILLINOIS

TOUCH- 0- MATICS

Servicemen — Experimenters — Hams — Radio cmbl
Here is a six button electric tuning unit desigved to
modermize my car radlo. A foriunate purchase enables

us to offer W Touch-O-Matlcs i1 factory seal:
cartons, \hhl(‘h furmerly solcd fnr SB 95, npow al the
AMAZING low price of only $1

ote.
Trnehor aufomaneoabl hemneles R ED surpLY,
ORDER NOow. SHIPPING WT. 5 LB: “DEPT.-DR'’

PARKE RADIO, 1826 N. Springfield Ave,, Chieago, 11,

the cathode and whether the cell is of the
vacuum type or contains a small amount
of some special gas.

Under ordinary conditions when a picce
of photoelectric-active metal is exposed to
light. the emission of electrons is retarded
by the large atoms of the gases forming the
atmosphere. But if the metal is placed in a
vacuum and a beam of light is allowed to
strike the metal, the electrons will be thrown
into the surrounding spuce. The number of
electrons emitted will be proportional to
the intensity of the light. The stronger the
light, the more electrons will be emitted,

A conductive cell consists of a eathode
(already described), and an anode connected
to a positive potential and used to attract
the electrons emitted. The current intensity
will depend to a limited extent on the out-
side potential and primarily on the amount
of light striking the film. Total darkness
will limit the current to zero, while very
bright light will cause a maximum of satura-
tion current to flow.

While simple circuits are possible and do
not require the use of an amplifying
vacuum tube, for best results and highest
efficiency a vacuum tube should be en-
ployed for controlling the relays. By using
a tube having extremely high gain it is
possible to control the relay action with
very small changes in light striking the
photocell itself. This is why in the illus-
trated circuit a type 25A6 pentode has been
incorporated. In the output, of course, the
relay serves to make or break electrical
cireuits controlling associated equipment.
Conunting wunits may also be connected to
the output relay.

CIRCUIT

Examining the circuit will disclose that
the unit is very simple in design and will
operate successfully from a 115-volt power
line of the A.C. or D.C. type.

The 25A6 tube is employed both as the
rectifier as well as the amplifier. The con-
stant bias on the control-grid of this tube
depends on the amount of light falling on
the photocell and must be adjusted for the
most critical point by the use of the 1,500-
ohm potentiometer. I, 1f connected to a
source of A.C. power, the unit operates one-
half of the time; and the 8 mf, electrolytic
condenser across the relay serves to elim-
inate chatter.

To analyze the action of this circuit, let
us consider the action at the point where a
positive potential exists on that side of
the line which is connected to the relay and
screen-grid of the pentode tube. The con-
trol-grid of this tube is not biased to a cut-
off point; a certain amount of energy will
pass through the plate-circuit and activate
the relay to a limited extent. The actual
bias on the grid will depend on the internal
resistance of the photo-tube itself and also
on the setting of the potentiometer. This
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EASILY ASSEMBLED "ELECTRIC EYE" KIT

{Continued from page 729)

will be true for any one light condition
striking the photocell.

With any one definite light condition ex-
isting, potentiometer I’ may be adjusted so
that the plate current is just below the
point where the relay will have sufficient
cnergy to pull down the armature. Now if
the source of light is reduced at this point,
the internal resistance of the photo-tube it-
self will rise and cause a higher positive
potential to be applied to the grid and in
turn counteract the negative potential sup-
plied through the dro) of the potentiometer
circuit. The net rise of the control-grid
voltage will cause additional plate current
to pass and the armature of the relay will
move down to the magnetic pole.

For use under conditions where increase
in light intensity is wanted to operate the
equipment, the potentiometer is adjusted
so that the armature of the relay is just on
the verge of rising but is still sufficiently
attracted to the magnet of the relay to re-
main down, With this condition, an increase
in light will change the circuit sufficiently
so that the plate current will be reduced
and the armature will rise.

Since the armature has a contact on each
side, it will make another circuit and break
the previously-made circuit with any mo-
tion. In this manner, associated equipment
may be started or stopped with the decrease
of light or with the increase of light.

One specific application of the photocell
to industry may serve to illustrate just
what some of the possibilities are. In the
textile industry a common source of diffi-
culty used to occur in testing the colors of
materials which had been dyed. In spite of
the rigid control, materials which came
from the different dye vats did not always
match exactly, and it was a rather laborious
process to inspect the color of the dyed
cloth. In many factories, a photocell in-
stallation now takes care of this job. Since
variations in color produce variations in
intensity of the reflected light, the photo-
cell automatically stops the conveyer belt
whenever the cloth of the wrong shade
passes by.

In actually assembling the photocell unit
illustrated, the builder should be careful to
wire the circuit exactly as suggested. The
actual placement of parts, however, is not
important and for best results the photoceil
unit itself may be housed to prevent stray
light fromn reaching the sensitive surface. A
focusing lens may be adapted to it for con-
centrating the incoming light on the photo-
cell. This lens should have a focal distance
of 6 inches and a diameter of 1% inches.

Many interesting and instructive experi-
ments can be conducted with a simple kit
of this type and it also offers opportunity
for the aggressive radio Serviceman to sell
equipment of this type for many practical
purposes,

This article has been prepared from data
supplied by courtesy of Allied Radio Corp.
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NEW CIRCUITS
IN MODERN RADIO RECEIVERS

(Continued from page 728}

precisely like a grid-circuit detector, nor is
it like a plate-circuit detector, but contains
elements of each. It is only practicable for
relatively small signals.

{3) OUTPUT RELAY MUTER FOR MOTOR
TUNING

Motorola Model 8-80. A magnetic relay
operated from the storage battery through
one-half of the tuning motor field, when the
motor ig running, shorts out the speaker
voice coil.

As seen in Fig. 1C, the circuit is quite
simple. For either direction of the running
of the motor, current will flow through one-
half of the motor field and to the motor
armature and relay, closing the relay and
shorting the speaker voice coil. When the
voltage is released from the motor and
relay, of course it again springs open and
the speaker operates as usual.

{4) PLATE-OPERATED "TUNING EYE"

Garoed Models 3012 & 4012E Series.
The “tuning eye” indicator tube 6U5 in
thegse reccivers is operated by varying its
plate voltage instead of its grid voltage to
produce a more linear and large range of
tuning indication.

The cathode of the tuning-eye tube 6US
js grounded (refer to Fig. 2A), while the
grid is connected to the negative of the
high-voltage supply. The plate also does
not have the usual connections through a
1.-meg. resistor to the high voltage, but
it is connected to the common plate and
screen-grid connection of a special 6K7
tube used entirely for the purpose of oper-
ating the tuning eye. The control-grid of
the 6K7 is connected to the A.V.C. line so
that it will be supplied with the A.V.C.
voltage.

Now when there is little signal energy
coming into the receiver, the A.V.C. voltage
will be low and the bias of the 6K7 being
low, it will tend te carry a large current.
This current flow through the 0.25-meg.
resistor in its plate circuit will produce the
same action in the 'eye” tube that a low
grid bias would produce as the latter sim-
ply increases the tendency for plate cur-
rent to flow and accordingly increases the
voltage drop from “B-+" to the plate.

On receiving a strong signal, the receiver
will produce a high negative A.V.C. voltage
biasing the 6K7 tube, reducing its plate
current and increasing ijts plate voltage
with that of the eye tube. The eye will close,
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N.U. Quality in Tele-
vision Tubes carries on
the enviable tradition Na-
tional Union has estab-
lished for quality in radio
receiving tubes . . . High
brilliance . . . Clean
sharp focas . . , 441-line
definition . . . constant
sensitivity. And, of
course, the new short
stem requires less space
for mounting and ma-
terially reduces breakage
hazard.

Just compare N.U. tubes
for constancy in charac-
teristics, performance and
life.

1f It’'s Shop or Test
Eguipment you need
—WRITE N.U.

_
NATIONAL UNION RADIO CORP.

RC-639 NEWARK, N. 3.

indicating resonance. Since the grid range
of the 6K7 is greater than that of the eye
tube, it will indicate the presence of A.V.C.
voltage over a greater range than the eye
tube alone.

NATIONAL
UNION
DEVELOPMENT
for all Builders ||
of Television Sets

and Kits

Technical Data On
Request to Engineers,
Experimenters and
Servicemen

WHY SERVICEMEN INSIST
ON N. U,

Radio service enOineers have learned over
the gem that National Unlon will never
Jet them down. In quality, protection. price
and dependability. National Union bhas
proved it is the serviceman’s tube, dedi-
cated to helping servicemen ‘‘make more
money.’

{5} SIMPLIFIED R.F. SYSTEM OF 3.BAND
RECEIVER

Montgomery Ward Models 62-402 &
62-1101. Although an R.F. amplifier tube
is used, there i8 no antenna coil or plate
coil switching and no R.F. plate coils used
in the circuit, resulting in a greatly sim-
plified switching systen.

From Fig. 2B, we may observe that there
is no switching in the antenna circuit as
one group of coils in series effectively car-
ries all frequencies to be received. The R.F.
plate circuit is coupled to the 1st-detector
grid input by means of a 20 mmf{. condens-
er. For broadcast reception, the coupling
is reduced by a 100 mmf. bypass condenser
connected from the R.F. plate to ground
through the 1st-detector grid band switch
in the broadcast position. The 20,000-ohm
resistor furnishes a satisfactory load for
all bands and the use of a separate plate
coupling coil for each band with its addi-
tional switching complications is eliminated.

YOU WOULDN'T USE A FIRE
HOSE TO WATER THE PLANT

Nor does it make sense to replace a
small resistor with a LARGE one. In
fact, most resistors in radio sets actually
carry less than % watt load. It is
changes resulting from high chassis
temperature and %mmidity that actually
cause breakdown . not overload.
Replacements of the same material, but
in larger sizes are no sure remedy.

i SanELTE
Joaes squatey
E E R ComPLToR E
_|| ass w0 [rovy

Center ceramic_ core. and

coramic lacket fired together
to form a single shockproof

1832
200D 1 F AMPUEIER
i

1852
IND, [.F anPURER

50,
T 2" (Eacny

unit. Pure copper tovers resis-
tor end for wire lead contact.

OLD MAN CENTRALAB
says:
You'll have
one gosh aw-
ful time get-
ting any-
thing but
perfect per-
formance with Centralab Volume Controls,
Fixed Resistors, and Wave Change Switches.

AXIAL LEAD RESISTORS

CORRECT|°N In the Janvary 1939 issue o! 'fiaddm-Cra!t pg. 399, the schematic diagram in the
a
which the errors appear is reproducad above in its corrected form. Prescott H, Wellman, Jr.,

article, "A Television Kit,"

Mass. spotted them. Sorry.

DIVISION OF GLOBE UNION INC.

That portion of the diagram in MILWAUKEE, WIS.

of Cambridge,

several errors.
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SPRAGUE

ATOMS

BRINGS YOU

SO MANY
FEATURES

More honest-to-goodness
features -— smaller sizes—
st the lowest possible
cost! That Is the story of
Sprague ATOMS, the
amazing midget dry elec-
tralvtic condenser devel-
opment

ATOMS sre the small-
est mldgels on the mar-
kel. They bulld up to
higher esurges than any
slmifar units. They have
lower leakage and power
factor.  They're uncon
ditionally Ruaranteed
akelnst blow-ups, They're
made in more capacitles,
more voltakes Plus a com

mon negative leads. Rell-
supporting.  You mount
em like paper tubulars.
You use ‘em for any re
Placement where you want
teal efficlency, smallest
size. lowest posslble cost.

HANDY KITS

Sold singly or In handy

ts or 8 or 12 condena.
ers. Write for complete
ﬁnnzu- Condenser Cata-

SPRAGUE
PRODUCTS CO.

MHarh Adame, Mans.

UNIVERSAL 15MM. “Streamliner”

Highest quality sound pickup for p, 8.
recotding and amateur. Cirystal or dy-
namic in any lmpedance. Modern in
design, Inel loop. flex tube. screw
plur and 25 ft. In Ide Luxe
package, At your jobber’s now.

UNIYERSAL MICROPHONE CO., LTO.
424 Warren Lane. Inflewcod, Calil,

ANYONE CAN DO IT!

H's easy! Just lollow our sim.

gu teadl erto ror full  par-
icutars.

N-L ENGINEERING CO.
2337 Grand River Detroit, Mich.

OLD PHONOGRAPH RECORDS

WE BUY THEM

Dig them up and ship to us. Classical or
popular. Victor records. Check sent the day
records are received. We pay express charges.

MODELL’S, oent. 269, 65 cortiand st. ny.c.

A COMMEIE SOUECE FOR YOSR RADID NEEDS

Out tmmenze slock ol redio sets, parss and
nabl ouw

i ieceived

F ke
ordet it shipped the same dey
WRITE FOR B1G NEW CATALOG

EHEETEIH AFF[EEE_E G0

avan i

QUALITY ADAP ADAPTORS AND SOCKETS
FOR CHECKING NEW LOCTAL TUBES'!

Dependlhle sockets _and adaptors are mare
ant than ever hefore because of the
|m'n-nu-d demands on the octal and loctal

tubes.
NAAILD l‘alenletti Parnllel Preﬂl!or:'e(:nmnns

are  dead. Lo,
hnvlnuusnod tests of more n 1. 750.000
Inrist on and

R

lnserﬂans ulrhnu} contact ’nil!'ll‘“
your order with your johber. or dlrecl., stating  what
checker or analyzer vou are using.

ALDEN PRODUCTS CO., Dept. RN.C5, Brockton. Mass.
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RADIO TRADE DIGEST

RSA NOTES AND JOTTINGS
{Continued from page 740)

of the Finch facsimile transmission from WLW
were passed out and created very favorable
comment.

Holyoke (Mass.) Chapter: A sketch entitled,
“The Work of a Cheap Serviceman,” showing
the thingy a Serviceman should not do on a
gervice call, introduced a talk by Rert Taylor,
Serviceman and salesman for T. F. Cushing,
Springfield, Mass.

Houston (Tex.) Chapter: A discussion was
carried on regarding cooperation by the manu-
facturers and the district representatives toward
the goal of supplying the membership with more
actual data on service, including data on parts
uscd in servicing. It was decided that datas on
parts and accessories was as important as cir-
cuit diagrams.

Long Island (N. Y.) Chapter: National Union
presented a speaker who discussed the construc-
tion and applications of etched-foil condensers.

This chapter is trying a new trick which seems
te help attendance. I/t has a jackpot drawing at
every monthly meeting., If the member whose
name is drawn is present, he gets the full amount
of the jackpot. If not present, he receives a
notice that his name was drawn, but not being
present, the prize is forfeited and goes to swell
the next month's jackpot.

Ed Beatty was the lucky winner of a ‘scope
in the RCA tube contest.

Nashville (Tenn.} Chapter: R. Thomas dis-
cussed the progress of a bill now pending in the
Tennessee Legislature for the licensing of radio
Servicemen.

Earle F. Parker was appointed Secretary,
subject to approval of the Special Standing Com-
mittee,

New Hampshire Chapter: A special meeting
was held in order to hear a lecture on volume
controls and vibrators by Mr. Arvin of the
Mallory Company, It was followed by another
special meeting, at which Mr. [Potts, of the
staff of John Rider, gave a lecture on the
Chanalyst.

A membership drive wuas also undertaken. The
membership was divided inte 2 teaums, the cap-
tains of which are A. K. Harrington and W.
Taylor. The losing team is to pay $1 per man into
the treasury.

The advantagea and disadvantages of a atate
licenae for radio Servicemen were discussed.
Peter Pantapes was appointed as Dress repre-
sentative for Manchester. Homer Sawtelle gave »
short talk on an article by Joe Marty, Jr.,
Executive Secretary of the RSA, pertaining to
service costs.

Steubenville (Ohio)} Chapter: President Harris
gave a talk on the noise situation in town, stat-
ing that the organization should work together to
reveal and eliminate the source of the interfer-
ence. Plans were made for 2 members to trace
it down with directional receivers. Bill Wilson
gave a deseription and explanation of a new
electronic tin sorter being installed in the Weir-
ton Steel Company plant.

Members also discussed how to compete with or
climinate the merchants and chain stores that
are offering a well-known make of tube tu the
public at discounts of 40%.

Washington (D. C.) Chapter: Professor Red-
dington of the C.R.E.L. lectured on ‘“Automatic
Volume Control.” After one hour the speaker
stated he had "barely scratched the surface.” Jue
Marty, Jr.. then presented the Chapter with
the Charter, and gave a complete histary of the
RSA, from conception to the present date. Ques-
tions regarding RSA were answered.

A Board of Radio Regents was formed. with
George W. Cook as Chairman, and W. L. Carey,
Nathan Glaser, C, L. Ellis and Al Hines as
members. They are to study rules and penalties
to enable membhers to have an accurate check
on their own husiness ethics, and to make the
designation “Member RSA” mean something
concrete and rcliable to the public. A credit ref-
erence burcau and an employment agency were
alzo ecatablished.

E. B, Reddington of the Capitol Radio Engi-
neering Institute was appointed an Honorary
Member for his ‘‘services rendered. and keen
interest in the Radio Servicermen of America.”
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Herman Cohn suggested that the local Chap-
ter have slip-under-knob taga printed for dis-
tribution to the members to be placed under
one of the knobs of every repair job, with an
appropriate printed explanation of the member’s
affiliation with the RSA, and what such member-
ship means to the customer,

Tulsa (Okla.) Chapter: A series of television
talks is being arranged for group education in
television. P. L. Willson took up the various
considerations in preparation for the lectures.

The membership of the Tulsa Chapter has
had its attention brought to the fact that insur-
ance ts a nccessary expense. Morris Dundee of
Tulsa Radio and Electrical Service was burned
out and if he had had no insurance, he would
be out of business.

Nineteen Chapters won Rider 11X Service
Manuals in the 1939 Renewal Dues Contest. Fif-
teen of these scored 1009 renewals, while the
winners in the other 4 leagues were all very
close to the perfect mark!

The Midwest League of District 10 led the
Lengues with five 1004, Chapter-teams. The
Sunshine League of District 2, with three 1009
Chapter-teams was second.

The winners in each league are as follows:
Buckeye League, Steubenvillee Ohio; Empire
League, Binghamton & Jamestown, N. Y.; Key-
stone League, Johnstown, Pa. ; Lone Star League,
Houston, Tex.; Midwest League, Alton, Danville,

Freeport, Peoria & Rockford, Ill.; National
League, Nashville, Tenn.: Northeast League,
Holyoke, Mass.; Northwest League, Duluth &

St. Paul, Minn. ; Sunshine League, Ogden, Utah:
Oklahoma City & Tulsa, Okla.; Triborough
League, Long Islund, N. Y.; Wolverines League,
Lansing, Mich.

Allentown (Pa.) Chapter: “Present and Future
Possibilities of the Serviceman’ was the subject
of a talk by Sam Harper of the Clough-Brengle
Company. Five local jobbers displuyed test equip-
ment. Ed Pond was toastmaster.

At a previous meeting, officers for 1939 were
elected : President, Kenneth Keck ; Vice-President,
Thomas Glose: Secretary, H. H. Fillman; and
Treasurer. J. A. Muthard. Walter Rees was
elected to the Board of Directors.

Binghamton (N. Y.) Chapter: Harry Spencer
gave a talk on the construction and use of a
vacuum tube output meter. He stressed its ability
to work with a very low signal input.

Eddie Donnelly presented a device which gives
an audible indication of a cut-off in an inter-
mittent receiver, when connected to R.F., LF,
or audio circuits, Members tried to fool the
thing, but no go.

Boston Chapter was addressed by R. Perron of
Clough-Brengle, who spoke on "‘Dynamic Test-
ing of Radio Sets.”

Member Raymond Wyman gave a talk on
tubes, using a display numbering hundreds of
tubes, from the earliest diodes to the latest
multi-purpose tubes, It was the first of a series,
with a different member to speak each time on
a branch of radio service technique.

Bridgeport (Conn.) Chapter: P. Stern gave a
talk on "cut-throat’” prices and its possible cure.
A committee to investigate cluims of ‘‘eut-
throat” practices was appointed: J. Durante,
P. Stern and 13, Stern,

Arthur Hatton, engineer of Electrical Ap-
paratus Company of Boston, spoke on "Ceramic
Capacitors’” (condensers).

A communication from the Executive Secretary
of RSA presenting Chapter’s Charter was read
and uccepted. A membership talk by the president
culminated in the signing of 5 applications,
with more to follow at next meeting. J. Gom-
pertz gave a very interesting talk on a new
type of televisien antenna to be used at the
World's Fair. He also told of new test equip-
ment needed to service television sets.

Chicago Chapter: Georpge Devine of G. E.
discugsed the Armstrong system of freduency
modulated transmission. and its theory of in-
terference elimination. Another feature was his
thorough discussion of the Faraday shielded loop
antenna and its application in present-day re-
ceivers.

At an exceptionally well attended meeting,
Chief Engineer D, von Jenef of Million Radio
and Television Laboratory, introduced the Sig-
nalyzer as the latest addition to the line of chan-
nel testing equipment.
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Cleveland Chapter: New officers are: Chair-
man. Alex Plakadis ; Vice-Chairman, Ed George :
Secretary, Thomas Holmes: and Treasurcr, Nate
Dishler. All are top-notchers,

Danville (HL) Chapter: L. S, Hicks of the
RSA Speakers' Bureau spoke on "Transformers
in Service,”

Owen McArdle took charge of the instruction
end of the program to present "Inverse Feed-
back™ at a subsequent meeting.

Decatur (I1l.) Chapter: Last meeting was de-
voted entirely to eriticisms and personal sugizes-
tions 88 to exactly what each member expected
and hoped to receive from RSA, Everyone was
urged to unload whatever might be on his chest.
In the end, it was pretty clearly understood that
just a few members could not accomplish much
without the wholehearted cooperation and the
regular attendance of every member.

Chapter decided to invite advertising spe-
cialists to speak, and plans to distribute printed
circulars over the entire ¢ity.

New Jersey Chapter: Carl Rauber, Director of
our Dstrict, gave a talk on and led a discussion
of Television at our meeting of February [ith.
Mr. Gnadinger donated mimeographed copies of
a treatise on “Vacuum Tube Voltmeters.” Each
member reccived a copy.

New York Metropolitan Chapter: Some 300
men attended a meeting at which William M.
Bailey spoke on paper and Dykanol condensers;
Stanley Walters covered wet and dry electro-
Iytics, and their applications and characteristics;
and Frank Taylor showed pictures of a con-
denser plant in operation. All of the speakers
were from the Cornell-Dubilier organization.

Jamestown (N. Y.) Chapter held their annual
mid-Winter banquet and installation of officers.
Fred Beaumont of Jamestown and Buffalo pre-
sided as toastmaster and installed the new offi-
cers: President, Richard Bonsteel; Vice-Presi-
dent, Larry Lodestro; Secretary. Lawrence S.
Babeock ; Treasurer, C. Leonard Johnson. Our
officers responded with a brief talk.

Mr. Beaumont then introduced William Hake
of the Retail Merchants’ Association of James-
town. Mr. Hake outlined the plans of that Asso-
ciation and asked the cooperation of the radio
Servicemen.

The principal epeaker of the evening was Mr.
Potts of Service Instruments. Ine.

Jamestown (Pa.) Chapter: Joseph Marty, Jr.,
Executive Secretary of the RSA, presented an
interesting and educational talk on the history,
organization and plans of the RSA. Members of
the Chapter tendered a dinner in Marty’s honor.
Those in charge of the affair were Ralph Galaaso,
D. L. Kaufman, Kenneth Vaughan, George W.
Martin. J. T. Noll, Joseph E. Gerber and R. J.
Emmerling.

Lansing (Mich.) Chapter: Leland S, Hicks of
the RSA Speakers’ Burcau gave a talk on
“Transformer Applications for Radio Service-
men.” The speaker illustrated his talk. and
followed it by a period of auestions and answers.

Oklahoma City Chapter voted to reduce the
local dues to §1 annually and put on a mem-
bership drive,

It was also voted to reduce the number of
business and technical meetings from weekly
to 2 per month. One social meeting per month
will be arranged by the Program Committee.

Pittsburgh Chapter: *Idle Time—What It
Costs™ was the subject of a talk by Bert A.
Bregenzer. A general discussion of receiver case
histories followed the regular meeting,

Pontia¢ (Mich.) Chapter: Leland Hicks of the
RSA Speakers’ Bureau gave a talk and black-
board discussion on transformers. Attendance
was fine despite an ice storm that stopped traffic
for a time.

Joe Cole, Director of the district, spoke on
*“Bookkeeping Methods and Records.” He showed
expense, time and profit charts and ledger pages.

Quincy (I1).) Chapter elected the following
officers for 1939 : President, Dwight Peters; Vice-
President, H. A. Wenzel; Secretary, Gale Veng-
haus; Treasurer, Elmer Hagenbaumer,

The Chapter decided to eliminaie compulsory
price maintenance by members, as this caused
considerable friction within the group. Plans for
increased activities and interest were made.

Springfield (lll.) Chapter: Minimum prices
and local interference elimination were discussed.
Gene Parish was appointed chairman of the
Public Relations Committee.

St. Joseph (Mo.) Chapter: Election of officers
for 1989 found Cleo Blodgett, President; Oliver
Parsons, Vice-President; Russell Goerke, Treas-
urer; and Jack Abercrombie, Seeretary. Jack
Abercrombie gave the talk of the evening, His
subject was ""The Decibel System.”

St. Paul Chapter: A disassembled Philco con-
denser waa shown to the group, and a discussion
followed,

Charles W. Fox shoke
Current Distribution.”

Westchester (N. Y.) Chapter: M. B. Sleeper
of F. A, D. Andrea Radio Corp. discussed the
great improvements made in the transmission and
reception of television in recent years. About
100 men attended.

The special coding of receivers by members of
RSA will be brought up for adoption at the next
meeting.

Henry Lutters, director from the Westchester
district, is busy forming a new Chapter in Stam-
ford, Connectieut.

Williamsport (Pa.) Chapter: Joe Marty, Jr.,
Executive Secretary of RSA, presented the
Charter and discuesed the value of RSA. Marty
also gave advice on how to conduct the Chapter.

on *“‘Resistance and

SNOOPS & SCOOPS

{Continued from page 741)

200 spellbound Servicemen heard Gerald
DeNike, Natl. Union adv. mgr, in a talk
on advertising methods for Servicemen.
.. . Western Electric iz installing the radio-
phone equipt. on the tankers S. T. Kiddoo
& Verdon for Spentonbush Fuel Co. . . .
Consolidated Wire has a new line of volume
& tone controls, whose 5 models will take
care of 90% of all replacements,

Hickok tube tester models Nos, 51-X,
T-35-P, T-53-C & 5348 now test Loctals,
ballasts, 50-V. tubes, & pilot lights—& in-
clude a noise tester. Bulletin 10 tells all.
o New smaller hi-efficiency 1%-V.
Burgess *“Little 6” batteries have higher
working voltage than old No. 6's. . . .
Federated Purchaser, N. Y., now has a
truck delivery service within a 30-mi,
radius.

Thordarson's new T-13R19 midget re-
placement power transformer mounts in 8
positions; delivers 4,80-V. C.-T. @ 40 ma.,
5-V.@ 2 A, 638-V.C-T. @ 2 A. ... IRC
has introduced low-power w-w controls in all
needed ranges up to 10,000 ohms. . . .
Stewart-Warner releases replacement code
on Ken-Rad & Raytheon tubes, with note
that defectives are to be returned direct to
mfr. & not to S.-W.

The NABR will meet at the Hotel Am-
bassador, Atlantic City, N. J., July 10-13
for its annual convention. . . . Pierce-Aire,
N.Y.C., & Kolorama Labs., Ine., Irvington,
N.J., have applied for RM.A membership.
. . . Patent 2,149.136 has been granted to
W. G. H. Finch for his new methods for
increasing the efficiency, and reducing the
cost and complexity, of drum-drive scanning
systems.

Ready for Service

RCA is readying a line of service appara-
tus for telly. (See pix, page 740.)

Crosley Corp. and Don Lee Broadeasting
System both have applied to FCC for per-
mits to construct 1 kw. telly stations.

BBC telly production manager, Donald
Hunter Munro, will spend several weeks as
consultant to Gilbert Seldes, CBS telly pro-
gram director.

NBC is dickering with movie moguls for
telly rights to movie features. A telecast of
F. D. R. will inaugurate NBC’s service.
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DO MA/OR EXPERIMENTING
W/TH THE NEW RAD/O

== BRINTING

5 BUILD IT
YOURSELF

Radio in its infancy did not promise as much

as FACSIMILE RADIO PRINTING
does today. Licensed under the Federa)
Communications Commission, leading
broadcasting stations are broadcasting ex-
perimentally late every night on the broad-
c;lst dl)ands n]ndhinr some instances during
the day on high frequencies.

Now is the time to get in on ',E"'E"l',’lh';‘
the ground floor either for
future profit or present pleasure. It is a
new art already developed to a fascinating
degree through daily experimental broad-
casts of WOR, WLW and others. It bids
fuir to be the most important of all radio
developments—a not too distant future
should see radio facsimile printers in every
home, unrolling a constant strip of pictures,
news, vital statistics and reports in a steady
stream. Grow with the art. Build your own
facsimile printer with the Crosley Reado Kit.

Get in on the development.
TRADE PICTURES Radic Amateurs will soon
WITH OTHER HAMS

exchanging their pictures by
radio. N
The READO radio printers kit is complete with all
parte precision machined. Full details of construc-
tion are furnished. If a Croaley dealer handling this
kit is not convenient write

THE CROSLEY CORPORATION
READO DEPARTMENT POWEL CROSLEY, Jr,, Pres.
111 ARLINGTON STREET CINCINNATI. OHIO
LI L] -m aAmEween LELIITE LT ]
Please send me literature ahout the CrouleY READO,
all facsimile broadcasting activitiea and list of sta-
tions now dui"h experimental broadcasting.  Also,
the pamne of my nearest Crosley
dealer to carry the Reado Kit.

TWENTY-FIVE BIG OFFERS!

The Classified Section which appears on Page 767 con-
tains many interesting offers and services. TURN T0
IT NO READ IT FROM START TO FINISH!

CREﬁbare-ﬁme Training
Leads You to a Better Job

CREI Home-Study Training Prepares You for a
Bright Caveer in Practical Radio Engineering!

Don’t ‘"sit-down’* en the' j(;ﬂ! Get SEND FOR
busy and prepare yourself for the

bigger jobs in store for téchnically F R E E
trained men, CRE! offers home- CATALOG

study training in Radio Engineer-
ing and Television, A post card
brings you our 48.p2ge book of
interesting facts about your future
in Radio—and how we ¢tan help
you prepare for it.

CAPITOL RADIO
ENGINEERING INSTITUTE

pept. MC-8. 3224—16th St.. N.W.
WASHINGTON, D, C.




Training Course

COMPLETE
INZBIG BOOK

Here is vour BIG CHANCE 11
uwt inti RADIO! This ONF
lndy volume irl\(-n you the
complete fundamentaln il
Radio, Electricity, Television,
Sound and Cathéde- <Ray Tubﬂ
—the samc¢ cou

more radie schoola and xln

oughly equip vourself for a
lifetime radio carcer!

EASY AS A. B, C,

It's a pleasure to leam radle
this way! Everyihing is made
(-Inr de short.cuts

tmlnlnlr. Na maih.—no pre
,.,.

Enetiam 7 Eleciro-mawnetinme
FElectromagnetic lmluctloli £ lnduclan(‘t' 10.

C
{ud n;e.M & s ‘ Clr(’u'gl uv il
eru. easuring Instruments. 14 din Waves.
1S5. Broadeasting. 18. Recelving, 17. Vacuum Tuhe

Principles, 18. Vacuum Tube Chlrzt(crl.atlml
Vacuum Tube Construction. 20. cuum Tube De-
tector and Amplifier Arlion 21. lelo Frequency
Amplmgl-_::l'.!on 22, ‘"Superhiets.” 23. R.F. Ambpli-

flers; ring Coils. 24. Audio ~Amblifiers. 25.
Speak: 6. Hattery Operated Recelvers. 27. Powe
er-Supply Units. 28. Elec. Rereivers, -29. Automao-
bile and Aircraft Radio. 30. Phono Picktips: Sound

Syatems. 31.  Short.Wave, 32. Photocleetric Cella:
hes. 33. Televimion., 34, Antennas
t Netvicin®. 38. Sound
L] uestions!
USE IT 5 DAYS—OUR RISK!
Yes, if you can part with the hook n{v.er 5 dnyn

return it and pget your moncy back.
trouble—just cli I¥I- —and I'I|lﬂ lt NOW'
I'— - MAIL GDUPON TODAY® === =y
] n2dio & Technical Publllhlﬂg Co. 1
45 Astor Place, New York. Dept. RC-89.
§ C Here s my 34, Please mend RADIO PHYSICS
COURSE with y-back
NAME . .iiieeetannaniinianransnnananis 0oo0a l
Anmu;ss ............ D0060a0aa00800660000a0

EI ‘k-nd free dexcriptive literature.
L--__-_---__-J

YOUR LAST OPPORTUNITY
TO GET THIS FREE BOOK!

Only a few coples of the RADIO REFERENCE ANNUAL
are sl availuble! It's iie BIG FREE BOOK of 64
pajes you receive when you subseribe to RADIOCRAFT,
The ANNUAL covers ser bulldlng, serviclng, publle
address, lest cquibment, plus a number of other Inierest.
ink topies. Rend Your remfittance of One Dhollar to RADIO-

CRAF 99-R HUDSON STHREET. New \ork N.oY.,

um| you will receive a subscription fo RADIO-CRAFT for
Seven Months, and your copy of the RADIO REFERENCE
ANNT AL wlll be malled postpald Imivedlaiely.

EE AMPLITONE

9 Jound Catal,,

Illustrating our com-
plete line of modern
sound equipment.

Write for your FREE copy NOW!'

AMPLITONE PRODUCTS 00.

ONAN A.C. ELECTRIC PLANTS av|
lor Radios, Tranamitters and Recvivers. P, A. Sy-

u--. Movie Frojectors, Sound Truch Apparatus,
M!« Lights, All Appliapces. Used ns &-'\Jh
Equipment in Schools, Hosnitale, Theatres and

cawe of Power Line Fallure

. ete Available in 110 o 220

D.C.—Also Dual

nual, Pull-Automatic &

&Il—‘lhrllnl $9% and up, Shipped, Ready te Rua.
D. W, ONAN & SONS

883 Reyelsten Avenne Minneasslis. Minn,

PATENTS—TRADE MARKS

Booklet concerning Inventions & Patents
Form 'Evidence quoucwlum with
instructions for use and 'Schedule of
Government and Atlorneys Fees''—F'ree

LANCASTER, ALLWINE & ROMMEL
Regisiered Patent Attorneys
436 Bowen Blde. Washington, D. C.

RADIO COURSES

New Fall Classes Start in September
RADIO OPERATING—BROADCASTING
® RADIO SERVICING — a practieal course
® RADI0O AMATEUR CODE ® TELEVISION
® ELECTRONICB—1 yr. day course 2 ¥rs. eve.

Day and Evening Classes. Booklist Upon Reque /'

New York Y.M. C.A, Schools

4 W. 84th Street New York City
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RADIO TRADE DIGEST

BUSINESS PREPARING FOR
BOOM AS TELEVISION
MAKES ITS BOW

(Continued from page 739)

also dickering with Hotel Lincoln, New
York City, with view to similar installation.

Ian Javal, commercial director of Baird,
British telly co., is in New York to help
Baird Tel. Corp. of Amer. get going. Baird
Co. is figuring on selling to theaters as
well as Old Gen. Public.

OFF THE PRESS

(Continued from page T42)

PUBS LOCATIONS
1939 CATALOG (2nd Edition). Hammarlund
Mfg. Co., N.Y.C. 20 pp. Lists many new parts,
including shortwave components; gives electrical
& mecchanical data.

RCA RECEIVING TUBE CHARACTERISTICS
CHART 1275-B. RCA Mfg. Co.. Harrison, N. J.
16 pp. Contains all essential information on over
200 RCA tubes.

PRACTICAL APPLICATION OF THE OSCIL-
LOGRAPH. Spokane Radio Co., Spokane. Wash.
15 pp. Explanation of use of this important in-
strument.

CATALOG SHEET SF-1. Western Labs., Mil-
waukee, Wis. 4 pp. Descriptions of new sound
cquip’t.

CAPACITORS CATALOG No. 161. Cornell-
Dubilier Elec, Corp., S. Plainfield, N, J. 40 pp.
Prices, descriptions & specs. of great variety of
fixed condensers.

PHOTOELECTRIC CELLS, MODEL 594,
TYPES 1 & 2, Weston Elec. Inst. Co.,, Newark.
N. J. 4 pp. Description, prices & specs. for sev-
eral mountings of these models.

1939 CATALOG. Atlas Sound Corp. Brooklyn,
N. Y. Lists speakers. horns, baffles. mike stands.
ete.

ATR CATALOG 139. Amer. Television & Radio
Co., St. Paul, Minn. 8 pp. Prices. descriptions &
specs. of vibrators & power supplies.

CATALOG SHEET. D. W. Onan & Sons,
Minneapolis, Minn. 2 pp. Description, specs. &
prices of new 1,600-W. electric plants in manual
starting, self-starting & fully-automatic models.

PATTERN 20 TUBEMASTER. John Meck In-
struments, Chicago, Ill. Prices, descriptions, ete.,
of modela 20 & 20-A tube testers. Tells what to
look for in design.

RIDER CHANALYST. Service Insts., Inc.,
N.Y.C. 80 pp. Description of & operating in-
structions for this famous test instrument. Well
illustrated, & wuseful whether one owns the
tester or not. Price 25¢ from manufacturer.

Telly Sets for FCC

Inspired by a newspaper statement that the
Federal Communications Commission ‘‘won't be
stampeded blindly into launching the television
industry,” F.A.D. Andrea had his advertising
arent wire FCCommissioner McNinch.

The wire read, “In order facilitate work of
FCC in study of television for possible com-
mercial broadeasting and to demonstrate quality
of reception from production receivers, Andrea
Radio Corporation will be pleased to place re-
quired number Andrea television receivers at
disposal members of committee without charge
at any point within radius of transmitters being
tested.”

In this way Mr. Andrea mave concrete proof
of his faith in the new industry.

FLLASH—Rochester—Radio Technicians Guild
will hold an all-day educational meeting on
May 28. Theme is “Good Fellowship.” Service-
men within 300 mile radius & from New England
will attend. A Technical Quiz will test the
knowledge of participants. If you live in the

Please Say That You Saw It in Rap10-CRAFT

area, why not make up a 5-man team & enter?
Attend anyway: noted speakers will tell you
things you never knew before.

$'s & No.'s Dept.

(Continued from page T42)

CANADIAN RMA also reported better
biz in Jan. ‘39, though not as much up as
in U.S. Sales of sets there were $987,959—
or up about 17%.

THOUGH Stewart-Warner Sules dropped
$294,323 in 1938, the organization looks
firmer than ever from latest statement
which shows ratio of assets: liabilities as
4.89:1, compared with 2.83:1 at end of '37.
Its radio line was off 48%%, but bank loans
of $1,600,000 were paid off & cash reserve
increased $425.353.

MORE stations join NBC nets, the total
at press time being 172.

BILLINGS at NBC zoomed to 7.2% over
preceding year, according to Feb. figs., the
take being $3,748,695.

RCA SUMS UP for 1938, & finds NBC
time sales 4% over ’'37; RCA Mifg. Co. net
profit up 11%.

EVERY mo. in 38 showed a profit for
Westinghouse, though volume of orders was
35% down from '37. Sales billings were off
only 23%.

SALES HELPS & DEALS

(Continued from page 742)

Sylvania offers a swell job record card,
customer invoice, & guarantee, put up 25 to
a pad. Price with dealer’s imprint, $1.50 for
100 sets to $4 for 500 sets. (See illustration,
puage 750.)

PERSONALS

{Continued from page T42)

of tool planning and wage rate at G-E's
Phila. plant, has been made sup’'t of the
works. He’s been with the co. since 1919,

GEORGE MALSEDP replaces George Ewald
as district sales mgr. at Dallas, Tex., for
RCA-Victor. Ewald goes to Camden. (See
Picture, page 741.)

HaroLD WINTERS takes over same job at
Kansas City for same co., replacing Dale
Neiswander, who left to become gen. mgr.
of Interstate Supply Co., St. Louis.

Francis H. ENGEL has been given the
task of coordinating and planning develop-
ment of RCA television receivers.

J. A. MILLING, ex-mgr. of parts sales, has
been made myr. of same co.'s amall radio
divigion.

DoNaLD A. WooD succeeds R. W. HART,
resigned, as mgr. of the adv. service divi-
sion of G-E's appliance & merchandise dept,

NorMaN B, NeeLy planned & instailed
the speech & recording equip’t in the new
Huuntington I'ark (Calif.) studios of KFOX
for Don Irwin.

BiLL StanciL & Ricuarp Hix have joined
Neely as sales engineers. Bill will handle
field work in recording, radio, & movie
work; Dick is a television specialist.
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RADICALLY NEW!
COMBINED PHOTOCELL-RELAY

(Continued from page 729)

PRINCIPLE

The operating principle is novel and very
ingenious. Varijation in gas pressure un-
der the catalytic influence of light is the
physical effect used, instead of using elec-
tronic emission as in ordinary photocells.

It is known that chlorine and hydrogen
have a great affinity for each other and
that their combination, which produces
hydrochloric acid, may develop considerable
heat. When the gas mixture is exposed to
direct sunlight, the rate of combination may
be controlled by the intensity of the light
(and particularly the ultra-violet radia-
tions).

For example, direct sunlight catalyzes
the gases suddenly, giving rise to a large
evolution of heat and intense gas expansion
resulting in an explosion. Diffused light,
however, causes only partial combination
and therefore no explosion, while in dark-
ness the gases do not combine.

Reversing the process of combination,
chlorine and hydrogen can be liberated from
a solution of hydrochloric acid by electrol-
ysis, that is, passing a current between 2
electrodes immersed in the liquid.

Hydregen is liberated at the cathode and
chlorine at the anode. If the electrolysis
occurs in a closed vessel the liberation of
the gases develops a considerable gas pres-
sure within the vessel.

Since hydrogen is insoluble in water, and
the solubility of hydrochloric acid is much
greater than that of chlorine, it follows that
the combination of the gases when illumi-
nated decreases the gas pressure; while in
darkness the gas pressure is maximum.

PRACTICE

In the Chilowski light relay, the changes
in gas pressure depress or relax a dja-
phragm and thus vary the air pressure in
an adjoining tube of mercury. The changes
in the level of the mercury in a U tube
closes one circuit and opens another as
shown in Fig. 1A at H and K. In Fig. 1B
the light rays reaching the gases in A cause
their combination and absorption by the
liquid solution. The gas pressure decreasing,
the liquid rises in A, reducing the disten-

FREE TRIAL OFFER

NEW REMINGTON NOISELESS PORTABLE!
AS LITTLE AS

105,

Famous
Nolseless Portable that
Pay as little as 10c a day.

Remington

speaks in a whiiper.

Guaranteed by the [factory,
Autamatic ribbon reverse. Variable iine spacer
and ail the convenlences of the finest portable ever
bullt. PLUS the NOISELESS feature. Aot now.
Ben¢ coupon TODAY for details

You don't RISK a Penny

We send you Remington Noiseless
10 day»’ free trial. 1f not »atisfled,
We pay all shipping charges

Standard  keyboard.

Portabla for
send it back.

Typing Course and Carrying Case

You will recelve FREE a complete simplified home
eourse in Touch Typin&, » handsome sturdy carrying
edso 1s included. No obligation. Mall coupon for
full details—NOW,

Remington Rand, Inc., Dept. 189-6
465 Washington Bt.. Buﬂ'alo N, Y.

Tell me. without ohligation. how to fet a Free Trial
of a new Reminkton Nolseless Fortable, including Car-
rying Case and Free Typing Course for as little as
10c a day. Bend Cutalogue.

NBMO coceracrsriacasisarorisassraacssatanrersecssenss
Address
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tion or bulging of the diaphragm C, the
mercury then rises at E and thus opens the
circuit between G and H.

In darkness, the hydrochloric gas pres-
sure is high, the diaphragm pushes the air
in D, the mercury rises at G and closes the
contacts for the circuit of the lamp and
battery.

CONTACT K

The use of contact K will now be ex-
plained: the current from the negative pole
of the battery flows to one of the electrodes
immersed in the acid through a 1,500-ohm
resistor, while that from the positive flows
to the other electrode through the mercury
in the U tube, the 1-megohm resistor being
short-circuited when there is no pressure
on the diaphragm.

When the pressure on the diaphragm rises
and the level of the mercury at E falls, K
is disconnected and the current to the elec-
trodes in the acid flows through the l-meg-
ohm resistor.

The small current produces sufficient elec-
trolysis to maintain the gas pressure in the
bulb and thus the main circuit is kept closed.
This feature is desirable because were it not
for this provision the pressure would grad-
ually fall owing to the absorption of some
of the gases by the solution, and the relay
would only interrupt the lamp circuit rap-
idly.

The Chilowski relay is used in the Tubest
automatic car parking light control appara-
tus, the object of which is to switch on
automatically the parking lights, of a car
left unattended, when darkness falls.

Certain of the French railway systems
have been equipped with Chilowski relays
with entirely satisfactory results.

This new type of light-controlled relay
should become popular on account of ity
simplicity, compactness, lower cost of in-
stallation, and its power-handling capacity,
which is about 260 watts for n single bulb.

The rear-view photo, pg. 729, shows the
relay in its box, with the bulb, resistors and
connections for wiring. The controlling light
received reaches the gas in the bulb through
a glazed window at the top of the apparatus.

Feature Articles in the Special
June Television Number of
“RADIO & TELEVISION”

How N.B.C. Television Evolved—by 0. B.
Hanson, Chief Engineer, N.B.C.

C.B.S. Television Atop 80-story Building—
by Dr. Peter Goldmark, Chief Television
Engineer, C.B.S.

Opportunities in Television—Studio, Serv-
icing, Engineering—by Dr. Alfred N.
Goldsmith.

How to Build a Television Receiver—by
Robert Eichberg.

De Luxe “Beam Power 3" Transmitter—by
Howard G. McEntee, W2FHP.

2%, 5 and 10 Meter Superhet.—by Herman
Yellin, W2AJL.
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DIRECT-COUPLED AMPLIFIERS
ARE NOT TRICKY!

.+ . Nor are they unreliable, or expen-
sive, or hard to understand. A. C. Shaney,
in an enlightening article especially
written for [Radio-Craft, discusses the
fundamental theory, design principles,
and construction of an up-to-date direct-
coupled pushpull 10-W. amplifier. Ac-
cording to Mr. Shaney it's as simple as
A-B-C—and he proves it to you. Get all
the details in the July issue of Rudio-
Craft——reserve your copy now.

YOUR FUTURE IN nnnlo
@ These growing industrles need
trained men for sales, service,
operation, Your chance for em-
ployment and advancement de-
pends on thorough training.
National Schools offer you time-
tested tralning. Complete. mod-
ern facilities and equipment in
the largest trade Bchool in the
West. Established 1905,

NATIONAL SCHOOLS

4000 S. Figueraa Strest, Las Angelea

TELEVISION

Send for frée booklet

that shows how Yyou

can prepare for theso
opportunities.

rm'nou.u. SCHOOLS, Dep 6 BC. Los Augeles 1
Best “Short Wave Station” List Interna- Plesse sepd fres Radis and Telavisios Bookler. ]
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installation and to emphasize the fact that
ANY radio man can engage in this profit-
able activity, Radio-Craft has instituted
this contest.

There are no strings attached—anyone
with the ability to make a public-address in-
stallation is eligible. The contest rules are
explained below.

Radio-Craft feels that many individuals
and organizations have made public-address
installations introducing equipment or set-
up innovations. or employing P.A. ap-
paratus, which meet entirely new and novel
conditions; or other worthwhile P.A. in-
stallations. Therefore, in order to give our
readers first-hand information we plan to
run a series of articles based on the win-
ning entries of this contest.

In order that these may be the cream of
public-address installation articles, valu-
able awards are being given each month, for
four (4} consecutive months. These awards
will be made available through the co-op-
eration of well-known manufacturers of
public address and sound equipment.

For this reason, every Serviceman, dealer,
public-address specialist or group of spe-
cialists capable of making what may be
considered a worthwhile public-address in-
stallation will find it profitable to enter this
contest.

Contest Rules
Section No. 2 (June)

(1) Write a letter of not inore than five
hundred (500) words, exclusive of list
of components. describing in detail a
practical public-address installation.

RADIO-CRAFT

$4,000 P. A. CONTEST

(Continued from page 722)

Give the date when the order was re-

ceived.

Outline in the letter the business angle

of the deal:

(A) How and where you got the lead,

how you followed it up, and how

you clinched the sale.

Cost of apparatus, sale price,

profit involved. In fact, give all

the details which will guide other

men in the radio field in under-

taking similar work.

Outline the technical angle of the deal:

(A) Purpose of installation.

(B) Technical problems involved.

(C) Choice of equipment and reasons
for use of same.

(D) How installation problems were
solved.

Letters will be judged strictly on the
merits of the installation jobs, i.e.: the
choice of properly-rated equipment for
the particular service to be rendered,
ingenuity in solving installation prob-
lems, also initiative and business ability
displayed in consummating the deal.
Literary style or manner of presenta-
tion will not be considered.
Photographs and diagrams, although
not requisite to this contest, are de-
sirable and shall be considered as a
permissible influence upon the judges.
All letters, photographs or diagrams
submitted become the property of
Radio-Craft. None can be returned.
This contest is not open to the officials
or employees of Radio-Craft Magazine
nor to any officials or employees of the

2}

(B)

(3

~—

0

~—

(5

~

(6)

(&)

THE

Bottom unit is a model 692 Set Tester.
This “universal multimeter” has the follow-
ing ranges: D.C., 8 ranges: 70/700 micro-
amps.; 7/35/140/350 ma.; 1.4/14A. D.C,
voltage, 25.000 ohms/volt, 7 ranges: 0-3.5/-
7/356/140/350/700/1,400 V. D.C. voltage,
1,000 ohms/volt, 7 ranges: 0-3.5/7/35/140/-
350/700/1,400 V. Resistance, (6 ranges:
%-500/5,000/50,000 ohms/0.5-/5/50 megs.
(all with self-contained battery). Ohm-
meter provides for zero adjustment with-
out removing prods from work. A.C. voltage,
7 ranges: 0-3.5/7/85/140/350/700/1,400 V.
Output meter, 7 ranges; coupling condenser
built-in. Decibels, 5 ranges: -10/--6;
0/416; 10/426 20/-136; 30/-446 db.

for JUNE, 1939

companies submitting prizes for this
contest.

The firal closing date of this contest is
midnight August 10th, 1939. All letters
entered in this contest must be ad-
dressed to the PUBLIC ADDRESS
CONTEST EDITOR, RADIO-CRAFT
Magazine, 39 Hudson Street, New York,
N. Y., and must bear the postal can-
cellation stamp not later than mid-
night, August 10th, 1939.

Section No. 2 of this contest opens May
11th and closes June 10th; Section No.
3, to be announced in the July issue,
opens June 11th and closes July 10th:
Section No. 4, to be announced in the
August issue, opens July 11th and closes
August 10th. Postmarked dates will be
considered conclusive.

(10) A board of judges will decide the win-
ners and their decisions are final.

THE JUDGES FOR THIS MONTH’S
CONTEST

R. C. Reinhardt. of Atlas Sound Corp.
Samuel Sherman, of Eastern Mike-
Stand Company

Wm. . Manoff, of The Lifetime
Corp.

A complete list of winners of Section
No. 1 (May-issue contestants) will ap-
pear in the August, 1939 issue. Win-
ners of Section No, 2 (June-issue con-
testants) will appear in the Septem-
ber, 1939 issue. Winners of Section
No. 3 (July-issue contestants) will
appear in the October, 1939 issue.
Winners of Section No. 4 (August-
issue contestants) will appear in the
November, 1939 issue.

(8)

(€]

(1

12y

LATEST RADIO EQUIPMENT

(Continued from page 736)

TWIN-LIGHT
MICROPHONE (1750)

{Astatic Microphone Laboratory, Inc.)

WIN lights with adjustable swivel on

either side of the microphone, on this
new Mike-Lite, throw a ‘“rich halo of soft
light” upon the performer. Assembly, on a
10-1b. stand, comes complete with a type
T-3 crystal microphone (output level, =52
db.) and 25 ft. of cable.

HIGH-FIDELITY ANTENNA
COUPLERS {1751)
{Technical Appliance Corp.}

ODERN radio receivers include an “ex-
tended” (to about 1,700 kc.) broadcast
range which permits reception of the 4

{Above) Rack-and-panel Chanalyst. (1752)

{Left) Six-wolt D.C., 110 V. A.C. phono and P.A.
system. {1755)

{Right) Latest pushbutton multi-range tester. {1754)

experimental high-fidelity broadcast sta-
tions in the United States. In order to
afford best possible reception from its high-
fidelity transmitter, station WQXR com-
missioned Amy, Aceves & King, through its
licensee, TACO, to design the antenna (A)
and receiver (B) couplers here illustrated.

These 2 units, placed at the end of exist-
ing transmission lines designed for ordinary
broadcast reception, boost the voltage input
at WQXR's frequency roughly 10 db. This
stronger signal. plus the use of an anti-
noise antenna system, results in static-free
reception of the 4 high-fidelity stations.
Where man-made static or weak reception
are problems, in a “hi-fi” installation,
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JUST 0OUT?! YOU CAN BECOME A MONEY-MAKING RADIO EXPERT
~. N« SPRAYBERRY
A NEW GERNSBACK PUBLICATION ] pr
The Constructive Photo Magazine Eevsonaliyed
; Latest high. HOME TRAINING in
¥ gain dynamic A ol !
|: "”c"‘?,g;;“e You Learn Easily In
Your Spare Hours ...
By Doing Many Experiments with
Up-To-Date Equipment
llire's  a really fine, up-10 the minote
fiailo and Television Training that's spe
ially desizned to kive yon anlk results
TRAINING PREPARES YOU FOR GOOD
RADIO JOBS , AT EXCELLENT PAY.
1y trulning starts tight at the beZinning
of” Radio unfalds euch subject in a
freplited,  Joklcal derstarslabis syl
) . Vi asily learn Television. Eleetronies
Servicemen may find it profitable to suggest | Facsimile Radlo. Radio Set Repair. etc
. d NO PREVIOUS EXPERIENCE NEEDED
the use of these 2 new units. No matter whet your cducation has been,
1 can it you for a4 good paying lladio Job
Your success 1s my rvsponsibility.
K _ YOU GET PROFESSIONAL TEST EQU|PMENT PLUS
.- 2INCH P.M. DYNAMIC 0 ESSIONAL TEST EQ
fcoLOR SPEAKER! (|749) .+ Includes 148 Rallo Parts (to bulld complete Re-
5 e 3 ceiver), Tm(ls. All- Wate. Al ['\Il’lma(‘ Anaiszer. and Ex-
ON ALL NEWSSTANDS {Oxford-Tartak Radio Corp.) pertuental Outiits My ‘ausingss artual cxlieriinents with
'OR ;o&;ogﬂgﬂgl ?“()"ll“lt'fur llh‘grloxvl;llalll;ﬂ:’“l‘l:rem f . 1 1 how o put your Equipment 1o p.-mYé’u
frim” by youlve " T ells vou how and why LGB (@ d“.‘g?‘et?es ooms ‘"’i‘ I Supply s R e e AR ]
n »” pub 1eh -
;hm:‘ wim'f;?nf."'&.; "°".“‘°m‘,‘£‘,',‘,y"":'“h°““"’“‘°:'.'n'r o alongside .t.he iminutive, permur])1ev1 S i et a0 tra sy
3 i) . N - L,
have, and how to make handy. phoiographic ac magnet (.iynamm loudspeakgr shown ere. 1 SERVICEMEN; L offer_advanced
features, "covers suich ipiportant branches of phoog: Overall size of the speaker is only 2% ins. already in Radio. Get s
nhy as—New Scientific Rescarches; Developime: N N N pleie dletails i my FREE
glniinz. pEplarging: | Dodging: Cropping:  Fhoto: Alert Servicemen, experimenters, set build- | 52-page Book
How o Make Tt ltems. ers and manufacturers will find that this 1*;,, rayberry Courne
A Few of the Artictes in the Current tasue: new transducer (microphone-loudspeaker), h:'{r/nana Money-
SHLEES M T na R Al 0o Gf tenbean a perfect instrument in every respect, makes ¢ """" faty
uth, A;ﬁ"‘éﬂ‘,!,‘:,?,’,?,‘;_};:'_l‘,ﬂ“,‘} ":,;{:,";5&:_‘,‘{} possible muny new devices in which space BUSH COUFON J. BIG FRCE BOOK
-t o8 14 1he—| wvoelop : 3
s s B WU PR | e at o premium. sraavsERAY acagemy oF maoio |
:a crn: Cameraless Photos with Thvisibile Vs L _Sprayberry, Pres |
tereosropiec Photos with a Hand mera: U-lns.' 20«' University Place, N. W,
Y?;.lr Cmgniz:\ln‘(l:-‘rnn'l‘loz‘lr Pl;ll::owui)llhhe{tlfwmﬂs R CK ND P NE CHANALYST pesnlogion < l
—Photo u 0 Re ] - 5 Pl o 2
e ot A e i utely Free. " A A ANEL HoOW To MAKE MONEY 1N hBi1cY i
R I G S R2) : [
hk’e Dhoto’l_:;n:hl m’lgh! be dqllllcnlt to obtan, (Service 'nsfruments, lnc.) Name i b e AR® ol I
B eRAr T e yout subscription far Seven Addrens R
?A?mh:’l for $1.00—and get your PRESS CARD ERE’S a rack-and-panel assembly of the I
mmediatety. Rider Chanalyst which Servicemen will e 75 - |
FOTO-CRAFT find ideal for mounting with other bench ‘e @ ‘nfzo:o::f:a“nem:y vomeara, |
99-R HUOSON STREET NEW YORK. K. Y. equipment. Front-of-panel jacks speed the X 2
use of this instrument.
Servicing with a Chanalyst involves trac-
ing the passage of the signel (incoming
broadcast program, ete.) from antenpa to #
loudspeaker; where the signal in a faulty i ‘:.H}I. Jﬂ"‘
receiver becomes distorted, takes on hum, 'F HIS ODKE COMPRACT
or dies, is an instant indication of the loca-
tion of the trouble and signifies the point R E P S U P[RT [S TE H
POSTRAID at which final analysis, with meters, is to
be made.
AND THE PRICE

NEWS IS JUST AS
HIGH-GAIN DYNAMIC SENSATIONAL

MICROPHONE {1753
{American Microphor(ne Co.)) | | onty SI 6 25 |

N output of about -48 db. at 1.000

Here I8 the Contents of the Book 42
cycles may be obtained with the new Think of it!

1. Adhesivae: Glnes, Cements, Guma, Mucllages,

R B Gttt oTn Dk aten I GRS TICHIBERIY G kO e gt W S
ers, Nle; L%, nin nids, 3. M q 5 q i
Crafe: Coloring,  Oxsdising. Plaiime. Repalring. The type D6 is regularly supplied with that to ¢all this Supertester “'your money's worth'’
\Welding. l‘?!ishm, Allova, i‘_xmm‘-rln. “ﬁ"""{“' an output impedance of 50 ohms and the | | is r'tnht! ictn'rmamotn Mozer :Ildlsvwalr.sh h:afl of
4. Paints: Colnrs. Stalns. arnishes. Enamels, H H : any test instrument ever develope [T} e dollars
I.umlv‘mu: Tatnt. Washable  Paini;  Palnt D6T with a high lmp'edancc °f'38-000 Oh“'}s ahead from the day you own it! Voltage Ranges up
Remaving, \Waterpraofing, Fireproofing. 5. Glasa (to grid). For long lines, low impedance is to 5000 both A.C. and D.C.—Currenmt ranﬂu from
Working: Cutting. Drllling. Boring. Bl'llr"_rll led. Output impedances of 200 microamps to 25 amperes both .C.
’Fllmﬂn& ]El(‘hl‘{lll. ]Rng'r;n-h;,g‘" Frnal,i"r;ﬁ.p Nlan‘; recommnended. P p ﬁg‘t'a“':;eb’:t“? from 0.1 to 4.000.000 ohms “Sett
ng.  refe. Comd] erafi- TR, reproofing, H [ in A
Actd-proofing, Waterproofine Furniture Poilshes. and 500 ohms are ohtainable on order. Ideal Model 411 complete $16.25. Model 411B with pro-
!:iuillhesl.l erc 7. Tnks- t"iw“w\i r-.m(.‘n]puoia %nk for general public address including stage | | vision for octal baso ballast tube testing—$17.95
Stain emovers. Specta Enks ‘olored. n .
delivle. ~ Svmiaiheric  Incl-hle | Hectograph SO““"[;IT“”}fO:('TlmP'nt‘ hOBth hpermanent ‘:.';‘1 HOW’S THIS FOR VALUE?
otographv: Devefopers, Emulzlons, xers. ortable tnstallations. oth types readily

Rensltizing Toning V'rinting PMhotoerabphic Pa p N R . )P ). uto:ePy;oo;"'{,usTsT:ﬂeI:le:::"
er, Blueprint Paper. 8 Antidotes fur Polsons, meet the many varyving acoustic problems e ey inaludin o .{ e
emedies far Rurns and Scalds  Disinfectants, encountered indoors: and outdoors as for ‘y‘n _I‘{ s tﬂ‘ uRMA
First-Ald in  Accldems. Emersency Remedles o ; . . ':I:.a “es"sld 12.;&' ik
Home Remedles. 10 Preparation. Manipulutlon playground and athletic field direction, n'ig' n 5 hg'
Handling. Mixing. Messnring. Welrhing. Filte 1i d b 1 ti d de Ilnz neen shor
ing. Strnllnlnlr fnlullnl‘wt Ll'xl"nll Terlml:-alvsml; police an 3?lﬂtelﬂf‘l roadcasting, an re- 'Ii"“ I‘;:r:c‘te rel::ll':::-
stances; Emulsifving: Use o sdrometer. e ol 1 N 1 g 3
Thermometer; Tabler of Weights and Meagures, cor‘hng_ The face of the m_u'rophone affords Good-Bad"*  seale
Decimal Sistems, Useful Tables a partial baflle effect which tends to en- §m£ew}|omnll;etr':at:v
TECHNIFAX. Division RC-639 hance voice pick-up when speaking directly any other approved

L4 o into the unit. cireuit tester. Top

560 W, Washinoton Blvd.. Chicago, iltineis

TEGNNIFAX Division RC.639
$60 W. Wathington Btvd., Chicago. Iilinois
Gentlemen: FEncinsed please rmn ';Oe lrhelk
monty order, ol or unuses mips
ccmad) for which send me IGQTAGF PREI‘AID
Copy ol FORML]_A; AND RECIPES For the
'l'le!u:ll L LY

quality, highty

Comiraion 315:85:

PUSHBUTTON MULTI-RANGE Sy gy, Poctanle moae
TESTER {1754) R)

FOR 5
(Approved Tochnical Apparatus Co.) SEE YOUR JOBBER OR WRITE CATALOG
HE NEW Approved automatic model

RADID BEKY
1200E instrument is an A.C. and D.C. volt- W0 tf A

(Continued on following page) 88 PARK PLACE HEW YORK 'ElT"f
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PRICED FOR

1007 satisfaction on each transaction or yo

remittance accompanies order deduct 2% d

ORDER TODAY

Rockbottom Prices on Overstocked New and Rebuilt Merchandise
When prices are low we buy! They're low now—LOWER THAN THEY EVER WILL BE—
hence this sale. Most of the merchandise is new—never used; some of it reconditioned.

ORDER FROM THIS PAGE. Use the convenient coupon below. Be sure to include sufficient
extra remittance for parcel post charges, else the order will be shipped express, charges
collect. Any excess will be refunded. C.0.D. shipments require a 209 deposit. If full

new U. S. stamps. No C.0.D. to foreign countries.
QUANTITIES LIMITED

CLEARANCE!

ur money refunded.

iscount. Send money order—certified check—

QUICK SHIPMENTS ASSURED

WESTINGHOUSE WATTHOUR METER

Completely overhpuled and

ready for immediate service.
De-nl!r:’eg for rexulse

110-
cle 2.wire A.C.
s-.-rv-cennn use

ornla Eear train  could
A8 A counter on

chinel of \.nrlous

Simple to insf H

from the line nlld

to ihe l(uul

stru

he

cnne Size: SI,
wid 5%  deep,

.‘\hl LWL 14 .
ITEM NO.

Your Price

overall.

PORTABLE TELEGRAPH AND BUZZER

FIELD SETS
Made for mlllury use Ly
Western Electr A won-

derful buy irf only for the
parts it con Negw

Ccnhlnl 2-tone, high-fre-
quency buzzer with plati-
num contacts, telegraph
key, telephone switchas,
earphone, condensers,
transformers, chokes. etc.
A 350 value sasily. Com
plete in wooden case wun
diagrams and In-lruc
tions. Shp. Wt. 12

ITEM NO. IO. $5 45

Your Price .

-~ and Moderniz

to mount the enlire assemb:
cost low, protit high.

SERVICEMEN!— EARN MORE MONEY

Electrifying Domestic Sewing Machines

\\’hl!e lynu'lrﬁ repairing that : radio | LE.S. CONVERTERS
auggest elecirification of the old sew- ! By
i€ machine. The cost i3 amazingly ,,OS::,"E":.'.'.‘.‘J,,'L‘;"};
low. Every “feot-treadle’’ housewife Is thess clunn modern-
8 likely prospect. Unly one hole drilled izers. You have the

COMPLETE EQUIPMENT SUPPLIED

Nothing else to buy. Kit includes | minutes t in front of your
motor. brackel to fit any machine | customer Snd one. lamp y‘;’ob
(mentlon namei cord. puliey and rheo- | Wil lead to another. Remov
stat for knee or foot conirol. Motor {3 [ the old luﬂx!::y nn‘d lllnllll
1720 HE' 110 volts AC or DC, 25 0F | merstr gimes of poetelan stom.
60_cycles. 5,000 REM variable, double | 10% I.E.S, diffuser with 3-way
%* ehaft for either rotation, fat-sided | switeh and cord and plug.
case 10 permn use on drop-hesd ma- iTEM NO. 38
chines. Size 57" x 3" x 24", Ship. Wt. Converter without candle fixture 3 22

ibs. Your PrIee ......o.covvnninnnns *
ITEM NO. 37 ey l:f!:I 3

5 Converter wit candles
Your Priee ................ $8'65 Your Priee . .. .. ... ........ $4'65

ing Floor Lamps

1y. Labor | niree to homes and

you have the right
itera. 1t's & perfect
setup. Modernize a0
old fioor lamp in 10

WESTON MODEL 562 A.C-D.C. AMMETER

Denlgned by Waeston for the East-
n Kodak Co. Ran 0 to 8 Amp-
H i- a_precision bullt
ammeter which, wi
unts, can be made to measure
heavier il too. It is
and  desi
mounting. Baketite
enama) eover. Ship.

2 1
ITEM NO. 35

Your Prics $I -25

1/20 HP 2-SPEED AC-DC MOTOR

Double-Shaft, 5000 and 230 RPM

Brand new back-gear Mmolors. Nev er Steel
wort ahd fibre driven Eears. The 23 RI‘M lhall 1% lt
right angles to main shaft and dcllvers power up. dow:
right or left by mwlnz
Rear train. A suitable-
sized rheostat
used for
[

8¢
wt,

may
1ling  the
. For
C. 25

contro

ing coilis. Shp. wi. 12 lbl

ITEM NO. 40 $5 25

Your Price .

FAMOUS VAGUUM CLEANERS
Rebuilt Like New
Guaranteed for 6 Months

We give you new hrushes, bags., handles, belts
and other parts. The chassis is replated. All
moving parts overhauled. Money back if net
satisfied.

EI.!CYRDLUX NO ll—mdl(‘l:‘ de-

sign, cyhinder motor.

plete with atl llt-lehmemn Foo!
control  switch. Has 101 a1
cleaning upholetery. walls, dr-p-
eries, curnlnl. mattresses, etc.
Shp. Wt.. L

Cist’ Price, 869.15.

ITEM NO. 30 $

Your Priee ....... ]6'48

HDOVII NO. 108—Motor driven
Foot contml switch, Black

en-mélpd steel otor hou-lng
12-inch noxzle. th wt. 5.
Cist price. $63.50.

ITEM NO. 28

Your Prlee ....... .$' 3-95

1/100 HP AGC MOTOR

Excellent for experimenting. me-
chanical toys. dynamic window dis-
fays, ete. Develops 1750 RIM.
Ias 2-shded shaft with fan blade
on one end for cooling the motor.
Housed in sturdy case with attached

mounting bracket. Ship. Wt. 5 lbs. x 2557, Ship. Wt. 8 lbs,
ITEM NO. 41 ITEM NO. 42
Your Priee ........... ,$' '49 Your Priee ................ $4°72

MOTOR-SPEED REDUCER

Iteduces the speed of electric motors
12% times. The gears are totally en-
closed In a steel case. Shaft. ¥2”, eleeve
hearings 237, shalt extension 3%*,
base to shaft centers 7%, HIgh speed
shaft on top. Mounting bolts 3 11/16”

WE HAVE NO CATALOG.

ORDER FROM THIS PAGE.

HUDSON SPECIALTIES = 40-RC West B’way = N.Y.C.

IT'S EASY TO ORDER -C

LIP COUPON—MAIL NOW

 HUDSON SPECIALTIES CO.. 40-RC West Broadway, New York, N. Y. RC-633 |
0 I have circled helow the numbers of the 1tems 1'm ordviing My full remittame of $.... ... ... {incude shipping g
1 charges) is eneloseil, 1
1 OR my deponit of &, ..... voo 15 enelosed (207 arequiredy, ship order C.OM1). fur balance. (New U.S. stamps. g
g Check or maney wrder aecepted. [ ]
: Clrcle lem No. wanted: 16 23 30 33 3% o7 33 o9 i 11 12 :
: RIS 50 0r 56 08 Ao 8 B HGO0E BHB6E B HGE0H B8 00G Ba6A N Be0n Honn AEARNA0H6ED Address ... 0860BA6ED cetaaianns . :
: (1% 7 56060 p0aBAARE0NR NGB 066N 008 ADEHEd00annEHANBARAGBEEAE  BHBEEBLEaAREAREADaS State .....o.o.ol... e :
8 Send remittance by check. stamps or money order; register letter if you send cashi or stamps. 1
[
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THE LATEST RADIO
EQUIPMENT

(Continued from preceding page)

1939

for

ohm-ma. tester. Its automatic pushbuttons
cut testing time considerably. The instru-
ment uses a 0 to 1 ma. 3-in. square D'Arson-
val meter with 1,000 ohms/volt sensitivity.
Among its many ranges are: D.C. volts,
0,2.5/10/50/250/500/2,500; A.C. volts, 0/15/

150/1,500; D.C. ma.. 0/1/10/100/1,000
(1 amp.); ohms, 0/2,500/25,000/250,000;
output ranges, 0/15/150/1,500; decibel

ranges -10/+19, -10/+88, ~10/+53; D.C.
amperes, 0/10/25; power, 0.006000- to 600

watts: inductance, 1/700 henries; D.C.
measurements of leakage in electrolytic
condensers; qualitative paper condenser
tests,

6-V. D.C., 110-V. A.C. ELECTRIC
PHONOGRAPI—(! AND P.A, SYSTEM
1755)

{Amplitone Products Company)

EWEST in electric phonographs and P.A.

units is the Amplitone streamlined model
AM-66, designed for the so-called ‘uni-
versal” operation in performing on op-
tional power supplies of 6 V. D.C. or 110
V. A.C. Power output is 15 to 20 W. on
cither voitage. Other features are low bat-
tery drain, instant changeover to either
operating voltage by means of a switch and,
built-in phono and pickup assembly. As the
illustration shows, the assembly is extreme-
ly compact. Costing less than $50, this sys-
tem includes electronic phono-mike mixing.

List of Prizes
(Continued from page 722)

2 ELEVENTH PRIZES—Auto-Top Carrier for Mobila
Sound Instaliations, platform size, 30 x 54 ins., type
PA26, $22.50

Oﬂered by Vac-O-Grip Company
Microphone, typs D7T, $22.00
Offered by Allied Radio Corp.

2 TWELFTH PRIZES—Auto-Top Carrier for Mobile
Sound Installations, platform size, 30 x 356 ins., type
PA22, $14.00

Offered by Vac-QO-Grip Company
P.M. 12-in. Dynamic Speaker, type FB8 12-M, $15.50
Offered by Cinaudagraph Corp.

THIRTEENTH  PRIZE—=''Chandelier"’
Speaker Unit, type 5-340, $i2.50
QOffered by Atlas Sound Corp.

2 FOURTEENTH PRIZES—Floor-T
phone Stand, model EF-17,
Offered by Fastern Mike-Stand Company
Elpoor-Typt Chrome Microphone Stand, model

17, 2.50
Ofered by Eastern Mike-Stand Company

2 FIFTEENTH PRIZES—Desk-Typo Microphone Stand,
type ED-127, $3.7
Offered bv butem Mike-Stand Company
Desk-Type Microphone Stand, type ED-127, $3.75
Offered by Eastern Mike-Stand Company

THIS MONTH—A TOTAL OF 20 VALUABLE AWARDS
OF PUBLIC ADDRESS EQUIPMENT! Count ‘em!

Baffla  with

;pl Chrome Micro-

SWITCH
USED ON
55h

CHLY )

THE POWER PACK FOR DRY SHAVERS, shown as

The Radiart Corp.'s item No. 1683 in Oct, 1918,

I'adio-Craft, is diagrammed above. Transformer has

split primary, each half rated at 2.6 A, at & V. or

0.5-A. at 32 V., Secondar(ﬂ also split, is rafcd at
100 ma. at 110 {each half)
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REAL
FLECTROPLATING
OUTFIT

You Cai: ELEGTROPLATE
Easily with « BRUSH

OMETHING new for radio men—
something which gives you the op-
portunity to make additional proﬁts—or
to improve your type of service. Here's
an ELECTROPLATING KIT amazingly
simple to operate—you just Electroplate
with a Brush!

NOT A TOY!

You can electroplate for profit, hundreds of
things in the household—ashtrays, fixtures, water
faucets, worn brackets, door knobs. musical in-
struments, jewelry and silverware and other
articles. It’s an indispensable piece of equipment
to you for plating articles in hotels. apartments,
office buildings, medical and dental offices, fac-
tories, schools, laboratories, ete. Exactly the same
outfit (but larger) is used professionally by elec-
tricians, radio service men, automobile repair
shops, ete. Requires one single dry cell 1%-volt
battery to operate.

And for radio work, you can electroplate tar-
nished receiver pnrts, encutcheona. contacts, worn
radic parts and = and display chassis.
Put this REAL ELECTROPLAT]NG KIT to use
jmmediately—make it the most useful article
in your ehop or laboratory. And, you can get it
abso::utely FREE (excep'. for slight meiling
coBt.

Send your subscription today to RADIO-CRAFT
for One Year (12 issuer) and receive absolutely
FREF this REAL ELECTROPLATING KIT,
New subscribers are accepted or you may extend
vour present subscription another twelve months
under this offer. Mail your remittance of $2.60
(plus 10c for shinping charge on kit) to the
publishers of RADIO-CRAFT (Canada and for-
eign $2.86), You will promptly receive your
FREE, REAL ELECTROPLATING OUTFIT by
return mail. Use the coupon below to order your
subscription.

RADIO-CRAFT

99 Hudson Street New York, N. Y.
LY I T X X Y I T X o 2 R 0 0 0 B 0 0 2 B 0 0 1} J J
RADIO-CRAFT RC-639
99 Hudson Street, New York, N. Y.

Gentlemen: Enclosed you will find my_remittance of
$2.50 for which enter my subscription to RADIO-CRAFT
for One Year (12 Istues). Rend me promptly my FREE.
RI"A[‘ .F.(‘T’R I"LA’I‘]\G OUTFIT (Canada and fore
olgn 28 In U. S. add only i0e additional to cowver
shipping charges an kit

0O New Bubscriber O Extend Present Subscription

order or unused

lSmd remittance by _check, money
B. Postage stamps. Register lotter If you send cash
or stamps.)

0.

1939

"FOR DISPLAY
PURPOSES ONLY!" .. ..

(Continued from page T13)

as these drums are at right-angles to each
other, the cord must pass over pulleys,

The aforementioned Catalan base has
holes drilled through the base to serve as
“bleed holes”. These holes return the water
to the pool. Running through the side are
three 8-32 screws which hold the globe.
The first base (upper) is set on top of
another similar base which serves as a
guide. These are tongued and grooved so
that no water can slip through the joints.
Not that the joints are tight, but the
tongue of the lower dige rises above the
water level. The lower disc is cemented to
the base and forms the pool's inner wall.

When the globe i8 turned, the sel (under
base) 18 tuned! The volume control passes
through the base and is outside of the rim
of the pool. To indicate the station to which
the set-chassis is tuned, a pointer fastened
to the Trylon extends far enough to reach
graduations on the Perisphere.

Only one last point needs to be covered.
The set is fastened under the base with
small metal brackets. The speaker is at-
tached in a similar fashion, the cone point-
ing downward toward the table. To get an
even distribution of sound a small wooden
turned disc in cone shape is mounted under
the mouth of the speaker. Thus, the sound
waves &re deflected outward and seem to
emanate equally in all directions from the
center of the base. The base may be raised
from the table, or sound-outlet holes may
be drilled in the chromium-plated metal
band.

The lamp in the “perisphere” has a small,
jeweled pin affixed to the top with sealing
wax. On this pin is mounted a heat-oper-
ated cylinder which gives the globe a beau-
tiful rolling cloud effect with revolving
opalescent blending colors. This must be
seen to be appreciated; as an attention-
getter it’s hard to beat.

FRARSUCEWTY CLOUD-EFFECT
GLASS - CYLINDER
GLOBE -

(-TUNING KNOR")
LAMP —

CABLE

! o I'.I ; :'l|
= I|' GASKETS | |
- I |
e f STATOR
VaniaBLE omims  FLANGE
CONDENSER ROTOR

CLEAN-OUT

PLUG 3

i Y & o

Y4°1.0 DWE\_/‘:EJE‘E

PUMP COVER
" PUMP HDUSING

RCTOR

BRASS WELL

Complete details for making the fountain pump and
for connecting the Perisphere "tuning knob'' to the
variable condenser located underneath the chassis.

CREDITS

The Theme unit itself, that is the Peri-
sphere, Trylon, Helicline (inclined ramp),
etc., mounted on an imitation onyx Catalan

(Continued onm following page)
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METALEX HORNS

Model MX6AN

The Popular Horn
of the San Francisco

World’s Fair

* Spun from steel

* Lasts indefinitely

* Coated with "Ex"

* No objectionable resonances
Their worth is rapidly becoming recognized

in the engineering field.
$16.50

Write for circulars and complete information.

ThoseWho KNOW Demand Wright-DeCoster

Price complete with
Nokoil Speaker. List

WRIGHT DeCOSTER, Inc.
2251 Universny Ave.. St. Paul. an
M. Simons & Son Co., New York

Export Dept
Cab

te Address: *Simontrice’

Canadian Repfesentatives;
wm.__ F, Keily Co,, 1207 Bay St.. Toeronto. Ontarie
Taylor & Pearson. Ltd.. Edmonton. Alberta

IEEREREERERE R B & |

¥ Send for your FREE copy today! Ham, serv- ¥
iceman or dealer—you'll find this great 1939 ¥
catalog made to order for you. It’s brand new,

a marvel of completeness and right up to the
minute! Everything in radio, including the
talked about Built-It Yourself Kits, a big sec- v
tion on streamlined P.A. systems, test equip- ¢
ment . . . prices that save you real money! No y
mere scattering of bargains in this book. Cover ¥
to cover, it's onc long parade of money.saving ¥
values. Put it to the test! Get a FREE copy. ¥
Simply tear off coupon and mail today!

FAVETTE R CORP.
v UMIDLESALE RADID SERVICE &

# LAFAYETTE RADIO CORP.
.« New York, N. Y.

IDopf 3F9 —1“ Sixth Ave.

WEW FORK, KT,  CHICAGD, ILL ATLAMTA Gi,
W RIEEH AVERGE ORI, R e gLep e PRATHIELL LT,
FOATOR, Makh o BROME, W T o MEWREE A S s AmsRICh L i,

g Rush New FREE Radio Cafalog No. 76. [
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[WESTINGHOUSE ¥
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for

| base and encircled with a chromium band,

is made by an organization which was
licensed by the World's Fair Corp. to manu-
facture this strikingly novel lamp (in addi-
to many other novel and wuseful

The Theme is available in 3 sizes: on an
8-inch base. a 10-inch base, and a 16-inch
base. The latter was used for the produc-
tion of the radio set combination described
in this article, and was especially made for
Radio-Craft by the engineering staff of the
American Pearl and Bead Company, co-
operating with the F.R.S. Novelty Co.

Mr. J. Crawford Rivers. president of
the latter company, reports that by the time
this issue of “R.-C.” appears on newsstands,
his company probably will be manufacturing
the Theme with the fountain, and also with
the radio combination; however, he will he
glad to supply the Themes at manufactur-
ing cost (which is very reasonable) to any
experimenter who would like to construct
a unit similar to that deseribed in this arti-
cle. In the same spirit of cooperation, the
owner of the patent for the fountain will
extend to experimenters the privilege of
employing this fully-protected principle for
the builder’s own personal use only. How-
ever, the fountain unit cannot be manu-
factured for resale without a special license.

(Data on the parts for the fountain are
given in the second section of the following
“LIST OF PARTS,” headed “Theme Foun-
tain.”)

LIST OF PARTS—Theme Set

CONDENSERS

One Cornell - Dubilier  electrolytic,
BR2015, 150 V., 20 mf;

One Cornell-Dubilier dual electrolytic, type
JR288, 8 mf.;

Two Cornell-Dubilier paper,0.05-mf., 400 V_;

Two Cornell-Dubilier paper,0.02-mf., 400 V_;

Four Cornell-Dubilier paper,0.01-mf.,400V.;

type

| Two Cornell-Dubilier paper, 0.1-mf., 400 V;

One Cornell-Dubilier paper,0.25-mf., 400 V.;

t One Cornell-Dubilier mica midget, 250 mmf.;

; | RESISTORS

# ORDER DIRECTLY FROM THIS ADVERTISEMENT +
WE SHIP 24 HOURS AFTER RE((::EIP'I' OF V(::UR

T EL
POST IF YOU INCLUDE SUFFICIENT POSTAGE

300 wavs
|0 MAKE
Imousv

TESTED MONEY MAKERS

EXTRA Money For You!

A Marvel Book 40,000 Words in Text!

In "CASH IN" you get ALL the real money-
makers—dozens of profitable tested mail order
plovl’
praciical
schemes—actual experiences of men who have
staried on a shoestring—with less than §$10

dozens of

confidential business sccrets
tested

tested formulas, successful

capital. Money-Back Guarantee.
'CASH IN" contains only tested ideas

$ type of full—or spare-time enterprise—it's a

piece” in business ventures.

25 CENTS per copy. Sent POSTPAID anywhere upon l

receipt of 25 cents U. 5. stamps or coin.

4’ BUSINESS SECRETS

overing every
"master-

One Cornell-Dubilier mica midget, 100 mmf.;

One Cornell-Dubilier mica midget, 0.001-

mf.;

One I.R.C. insulated, 0.1-meg., %-W.;
One LLR.C. insulated, 0.2-meg., %-W_;

One T.R.C. insulated, 0.5-meg., %-W.;
One I.R.C. insulated, 3 megs,, %-W.;

One I.R.C. insulated, 2 megs., 2-W.;

One I.R.C. insulated, 50.000 ohms, %-W.;
One L.R.C. insulated, 300 ohms, %-W.;
Two 1.R.C. insulated, 20,000 ohmns, %-W.;
One I.R.C. insulated, 200 ohms, %-W.;
One I.LR.C. volume control (A.F. taper)

with switch, 0.5-meg.;

One Meissner 1nput L.F. transformer, No.
16-5740. 465 kc.;

One Mecissner cutput 1.F. transformer, No.
16-5742, 465 ke.;

One Meissner adjustable antenna coil, No.
14-7413;
One Meissner oscillator coil, No. 14-7560;

One Meissner dual variable condenser, No.
21-5214, 365 mf;

One Meissner padding condenser,
7005, 175-500 mimf.;

One Sylvania type TA8 tube:

One Sylvania type 7B7 tube;

One Sylvania type 7C6 tube:

One Sylvania type 35A5 tube:

One Sylvania type 35Z3 tube;

Five Sylvania loetal sockets;

One Best Manufacturing Co. 5% -in. P.M.
dynamic speaker with transformer to
mateh 2,500 chms;

One Ohmite line cord

No. 22

No. C-180,

resistor,

Please Say That You Saw It in Ranio-CraFT

180 ohms;
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OPPORTUNITY AD-LETS

Advértisements in this section cost five cenis a word
for each insertion. Name, address snd initials must
be included at the sbove rate. Cash should aecom-
pany all classified advertisements unless placed by
an accredlted advertising agency. No advertisement
for less than ten words accepted. Ten percent dls-
count for six Issucs. twenty percent for twelve issues.
Objectionable or misleading advertisements not ac-
cepted. Advertisements for July, 1939, issue must
reach us not later than May 6th.

Radlo-Craft ® 99 Hudson St. ® New York.

for JUNE,

N, Y.

AGENTS WANTED

300% PROFIT SELLING GOLD LEAF LETTERS FOR
gtore windows; Frec samples. Metallle Company, 431
North Clark. Chicago. )
GET UNSEEN. UNBELIEVABLE. THRILLING SEN-
sationa) Kastern novelties. Samples 50c. Motiwala DBros.,
Third Rhoiwada, 38V, Bombay. 2, India.

BOOKS AND MAGAZINES

WE HAVE A FEW HUNDRED RADIO ENCYCLO-
pediag, by 8. Gernshark, second editlon, originally sold
al $3.98. Book has 32 pages, weight 3 lhs., size 8 x
12 inclies. Red morocco—Eeratol flexible binding. Send
2.49 In stamps, cash or money order and book will he
forwarded express colleci. Techinifax. 558 W. Washington
Blvd.. Chicago. Ilinois. o

BUSINESS OPPORTUNITY

RECEIVE STACKS MAIL. OPPORTUNITIES GALORE,
magazines, samples. Your name printed 5,000 directories
10c—15,000, 25¢, Wllaons, 2408 1*ine, Everett, Washing&ton.

CAMERAS & SUPPLIES
IGMM. CAMERA FILM, $1.85 FOR 100

Daylight loading
$3.50. Order now.

AMBERTINT
feer. Inc'uding machine processing.
Weston Firht. Nonhalation. Twoe rolls
Hollywood 8tudios. Bouthgate. Callf.

GENERA FILM—ALL MOVIE CAMERAS. i00 FEETV

§ mm, $1.00; double, $1.75: l8mm. $1.35. Sample for
nl-mp.] Processing 1'owders, Outfits. Fromaders. Daven-
pont, lowa.

BULK FILM: 100 FY. 8MM. $.90;: DOUBLE, $1.60;
18 mm., $1.20. Titles_of pictures. Chemicals, outfits. Big
ullall'ozuo for stamp. Holiywoodland Studios. SBouth Gate.
Calir.

COINS AND STAMPS
STAMP COLLECTORS—INTRODUCTORY OFFERING—

103 stamps Incliding scarce Bi-colored Diamond and
Triangular _ shaped Commemoratives — 10e.  Approvals.
gﬂendly Filatelists, Box No. 4428R. FPhiladelphia.
anna.

53 U.S.A. FARLEY'S. TIPEX. COMMEMORATIVES.
rev, Postage. coronations, jubllles. air malls and lists 25e.
Box 211, Malden., Mass.

EDUCATIONAL COURSES

USED CORRESPONDENCE COURSES AND TECHNI-
cal looks, bourht. sold. rented. exchanged. Catalog free,
Vernon's Exchange. Henagar. Alabama.

USED CORRESPONDENCE COURSES AND RADIO
service manuals bought, sold, exchanged. Send for big

bargalpn list at once. Cagh for used courses, service
manuzis, ete. Educational Exchange Company, Box 87,
Fi. Payne, Ala. .

FOR INVENTORS

CASH FOR UNPATENTED I1DEAS. STAMP APPRE-
ciated. Mr. Ball. 9441-J Pieasant. Chicago.

MISCELLANEQUS

MEXICAN DIVORCES: NO PUBLICITY.
attorney. Box 1738, FlI Paso. Texas.

MONUMENTS & TOMBSTONES

GENUINE MARBLE. GRANITE. FREIGHT PAID.
Catalog free. $11 up. United Btates Marble & Granite
Co. A:27. Oneco. Fla.

OFFICE SUPPLIES

SEND COPY_AND $1.00 FOR 125 8/x1l BOND LET-
terheads and 125 envelopes, both beautifully printed. Ben-
neville, 807 West Roosevelt, I"hiladelphia.

RADIO

SPEAKER FIELD, MAGNETIC. RELAY AND SOLEN-
old coils made to specifications. Single or large lot orders.
Also rewlnding. Nothelfer Winding Laboratorles, P. O
Box 455, 'l\'enlon,lew Jersey.

WE BUY AND SELL USED RADIO TESTING EQUIP.
ment, Time payments If desired. Harold Davle, Ine.,
Jackson, Miss.

ANY RADIO CIRCUIT DIAGRAM 25¢. ORDER MEN-
tioning manufacturer's name, model. Catalog free. Mu-
preme Publications. 3727 West 13th. Chicago.
SERVICEMEN: RADIO CARTOONS ENLIVEN AD-
vertising. boost business. Cut catalogue 10c. Iladielabs,
Winnipeg, Cahada. -
SUPREME 585 DIAGNOMETER. PERFECT, LIKE
new. $70. Schutz, 1152 East 224th Street. New York Clty.
ALUMINUM — IN ALL COMMERCIAL FORMS.
sheets. bars, rods, radio panels. angles, moulding. foll.
Immediate dellvery. Fmplre Ajuminum Compuny, Station
D. Box 97. New York Clty.

SBERVICEMEN!! LDGATE INTERMITTENTS QUICKLY
with new tool. $250 with money-back Ruarantee. Ander-
son. 910 French Btreet. \Wiimi Delaware.

TOUCH-D-MATIC ELECTRIC BUTTON TUNING UNITS
to modernize any car radio, NOT A KIT. Brand new com-
Plete units In factory sealed cartons. Includes electric €
volt relay, 15 trimmers, each 10 mmfd. to 450 mmfd., 4
foct shielded cable, six button bakelite control head, ete.

AMERICAN

Only $1.95 plus postage. shipping welght 5 lbs. Parke
Radio. 1828 N. 8pringfleld, Chicage. 1.
110 VOLT, 60 CYCLE GENERATORS FOR RURAL
districts. $5.00. Guaranteed, J. Orysen, Kennan. Wis-
consin.

SONG POEM WRITERS
SONGWRITERSI MELODY FOR WORDS $1.00.

Littig. 215 Maszon Theatre, Los Angeles. Califernia.

|
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MISCELLANEOQUS

One sheet aluminum,
thick;

One piece aluminum, 3% x 3 x 1/16-in.
thick.

LIST OF PARTS—Theme Fountain

One American Pearl and Bead Co. theme
unit and base complete, ready for use in
this construction;

One Barber-Colman 20-W. A.C. synchro-
nous motor, stripped and reamed;

Two drum dials, %-in. x 1% ins. dia. (one
with %-in. bore and one with 3%-in.
bore);

7 x 10 x 1/16-in.

MISCELLANEQUS
Copper tube, pipe fittings, brass bar, solder,
drills, socket, wire, ete.

THE BEGINNERS' SIMPLE
VOLT-MILLIAMMETER
{Continued from page 733)

position c¢an do no damage because the volt-
meter circuit can only be completed through
a plug in the proper jacks.

Resistor R1 is added to the internal
meter resistance for two purposes. One is
to increase the value of the shunting range
resistors to a practical and more easily
obtained value. The other is to reduce the
effect of variable contact resistance in the
jack switches.

In Fig. 1 the resistors are further desig-
nated as to values in the paragraph which
follows. From top to bottom they are iden-
tified as follows: Left, R2, R3, R4, R5; right,
R6, R7, R8, R9, R10.

Resistors R2 to RS, incl.,, shown for the
voltmeter ranges may be purchased through
any radio parts supply house and will give
greatest meter accuracy if so obtained.
Values: R2, 10,000 chms; R3, 90,000 ohms;
R4, 0.4-meg.; R5, 0.5-meg. Resistor Rl is
simply a 1,000-ohm, %-W. compensating re-
sistor and for this reason need not be ac-
curate as to value.

Milliammeter shunt resistors R6 to R10,
incl., have calculated values as follows: R6, 2
ohms, 1 W.; R7, 8.1 ohms, %-W.; Rg, 10.3
ohms, %-W.; R9, 90.7 ohms, %-W.; R10,
138.9 ohms, % -W.; R10, 138.9 ohms, %-W,
If resistor R1 is omitted the above shunts
will have much smaller values; but then, it
will be possible to obtain them from the
meter manufacturer through the regular dis-
tributor. As previously mentioned, R1 is de-
sirable, thus making it almost necessary that
these shunts be handmade by the *cut and
try” method. The quickest method for doing
this is to connect a meter of known ac-
curacy in series with the meter being cali-
brated and a potentiometer, across a low-
voltage D.C. supply. Then proceed to adjust
the value of shunt resistance to obtain like
readings on both meters.

This same idea may be carried a step
farther by adding A.C. voltage ranges to
the above meter circuit. This would rcquire
the addition of a rectifier and additional
switching circuits.

(You may perhaps be puzzled by the fact
that the circuit diagram indicates 5 milli-
aripere ranges and 4 voltage ranges [a
total of 9 ranges] whereas the illustration
of the completed instrument in Fig. A
shows provisions for only 7 ranges. This
is explained by the faet that the circuit
was changed subsequent to the completion
of the original model. Figure 2 shows a
sketch of a front panel, suggesting the
new positions of the range jacks.—Editor)

(Continued on following page)

Please Say That You Saw It in RADIO-CRAFT

767

LOWEST

PRICES/

The New 1939 Radolek Radio Profit
Guide ia the world’s finest, most com-
lete Catalog of Radio Parts and
wipment. Completely revised, right
up to the minute. bringing you
“Everything _in Radio” . . . AT
LOWEST PRICES! Packed with
money-saving radio-buying informa-
tion every page brings you
EXTRA PROFITS. Contains over
12.000 items . . the most compre-
hensive exact duplicate replacement
parts listings of Volume Controls,
Condensers, Transformers, Vibrators
ever compiled. A complete new selec-
tion of Radio Receivers and Publie
Address Equipment, Tubes, Anto
Radios and Test Equipment, New
profits for you in Electrical Appli-
ances, Clocks. Power Tool:, Electric
Shavers, etc. Radolek offers you one
complete speedy source for all your
radio needs u a complete stock
. . ready for prompt shipment to
you. This Book is your handy index
to Radolek's huge storehouse of Radio
Super-Values. You need it—it's FREE.

MAILTHIS COUPON
The RADOLEK (o.

60t W. Randolph,  Chicago, Dept. C-20

Send the 1939 Radolek Radio Profit Guide
Free.

ISFY? 005000000006600000600000000006600a00

Address .....
Serviceman ? (] Dealer ? ) Experimenter? (0 g

hosssssssssssssnsssnssnnssnd
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EXTRA
PROTECTION!

s WIRE WOUND

RESISTORS

(Cement Coated)

That special cement coating
on IRC Power Wire Wound Re-
sistors is just as rough and
tough as it looks. It is the most
durable coating yet developed.
It is practically impervious to
moisture and heat. It doesan’t
peel, chip or crack. It offers
EXTRA PROTECTION against
the most common causes of re-
sistor failure. It gives you true
dairplane ~— submarine resistance
dependability — at not one cent
of extra cost. Its amazing su-
periority can be demonstrated
by any test you care to name.
Ask your jobber. Insist on IRC
Power Wire Wounds — the only
resistors having this exclusive
feature.

A 10-WATT
SERVICE
HINY

Hundreds of
servicemen
and amateurs
save time and
money by us-
ing these little
10-watt IRC Power Wire Wounds uni-
versally for all low wattage resistor
requirements. The 10-watt adjustable
(Type ABA) is especially handy. Any
desired range ug to the maximum of
the resistor can be tapped olf by mov-
ing the adjustable bun A lew popu-
lar ranges equip yuu for literally
hundreds of jobs.

INTERNATIONAL

RESIS TANGE CO

401 M, Bre . Philac

RADIO-CRAFT for

List of Parts
One Weston D.C. meter, 0-1 ma. (50 ohms);
One pushbutton switch;
One Littelfuse 10 ma. fuse (in clip holder};
One resistor, 1,000 ohms;

One Shallcross Akra-ohm resistor, 10,000
ohms;

One Shalleross Akra-ohm resistor, 90,000
ohms;

One Shallcross Akra-ohm resistor, 0.4-meg.;

One Shallcross Akra-ohm resistor, 0.5-meg.;

One set ma. shunts (These shunts may be
home-made; or they may be obtained
from the meter manufacturer or any
radio mail-order house.);

Four Yaxley phone jacks with a single-
circuit-opening switch attached;

Five Yaxley phone jacks with a 2-circuit-
opening switch attached (The above
switches must be insulated from the
jack circuits.);

Three binding posts;

One home-made box, cut to any desired
dimensions.

COMBINED A.C.-D.C.
—BATTERY PORTABLE

(Continued from pege 738)

antenna. Replacing the cover materially
alters the inductance of the loop and thus
throws the R.F. alignment out. But the
iron core of this oscillator coil inductance
is adjustable through a hole in the bottom
of the cabinet and thus permits a final
touching up of the alignment under normal
operating conditions. This arrangement
also provides for alignment to compensate
for the use of an external antenna.

Under all ordinary circumstances, the
use of an external antenna is unnecessary.
Walking around one of the lower floors in
a steel frame office building in downtown
New York, for instance, it was possible to
tune-in  stations in  Philadelphia and
Bridgeport at noon-time and, of eourse, all
local stations were heard with more than
adequate volume. And it is of more than
passing interest that turning the receiver
(and therefore the loop) at right-angles
to either of these out-of-town stations
dropped them out of the picture, a stunt
of which advantage can be taken in noisy
locations to eliminate noise where its source
lies in a direction other than that of the
desired station.

The primary purpose of the antenna and
ground connections is to provide for satis-
factory reception when 'way out in the
country where the desired stations are far
distant. Thus this little receiver is not only
truly universal so far as power and porta-
bility are concerned, but is also capable
of real DX reception when occasion
requires.

Thia article has been prepured from data
supplied by courtesy of Lufaygette Radio
Corp.

| —— e ———

PHOTO CORRECTION

In the article, *Sound-on-Wire Tape!,” in
May 1939 Rodio-Craft, the photo at lower
left, pg. 654, has 2 arrows pointing at the
erasing head. The recording and playback
head is the unit helow, and shown split open.

FREE LIST

Numerous articles on clectronic music
have appeared in past issues of Radie-
Craft. Upon receipt of a self-addressed,
stamped envelope, we shall be glad to
send you the complete list.
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Serviceman tells how he
SAVES TIME-ELIMINATES
CALL BACKS . . .with this

inexpensive instrument

‘We had made four unsuccessful attempts to
isolate the intermittent noise in this 15 tube re-
ceiver with thorough point-to-point checking. We
wasted much valuable time, and had a dissatis-
fied customer on our hands. Finally, we got a new
WESTON Model 669 equipped with phone jack
and located the trouble in a few minutes. We
< connected our Model 776 Oscillateor to the an-
On’Y tenna and sent a modulated 600 ke signal into
the receiver. Using the earphones in the Model

$5093 ". ' 669, we got a steady signal in both the RF and B

v Y

v R e : i first detector stages. Everything else checked,

' until we got to the second stage of the bass
channel. When we placed the 669 on the plate,
a slight crackle came across with the sigdal, even

NET YO SERVICEMEN
IN U.S.A.

. NOT INCLUDED)
though the meter reading was okay. Here we

found the condenser responsible for the noise,
and we were able to quickly clear up the repro-
duction. From now on, audible tests with the 669
will be a regular part of our testing procedure.”

Remember, too, thot Mode! 669
is on essential tool for servicing
television. Lot us send u!l
the facts. Return the
covgon below.

MODEL 787

ULTRA HIGH FREQUENCY OSCILLATOR
MODEL 7725000 VOLY

YELEVISION AND RADIO ANALYZER Essential for television. Frequency—

continuous range 22 to 150 mega-

Sensitivity 20,000 ohms-per-volt. = Input
impedance 100 megohms on top range. ¢
Specially designed low-leakage jacks. -
Breakdown valtage in accordance with
A.LE.E. safety standards...11,000 volts. +
Current readings dawn to ¥2 microampere.
NOTE—=present owners of 20,000 ohms-pet-volt ono-
tyzers con bring them up-to-date with the cempoct

WESTON 5,000 volt Televerter...on inexpensive
multiplying unit which fits the corrying cose.

¢ycles—no band switching. All fre-
quencies fundamental. High order of
stability and resetability over entire
range. Equipped for television mod-
vlation. Battery operated (self con-
tained). Used with rod antenna
(included) or with standard output
leads. Small size, light weight, pro-
vides extreme portability.

Weston Electricol Instrument Corporation
599 Frelinghuysen Ave., Nework, N. J.
Send bulletin describing the Model 669 Vacuum Tube Yolt

meter and other WESTON Instruments.
Nome.
Address

City— - ___ State.



COMPLETE
KIT OF PARTS

Includes the following: Pre-aligned 5-
band Coil Assembly; 3.panp etectrical
band-spread tuning condenser; band-
spread dial and escutcheon: punched and
drilled chassis; Ferrocart (Iron Core) 1.
F. wrunsformers; B. F. O. wransformer;
volume and tone c¢ontrols; switches:
sockets; power transformer; electrolytic,
paper and mica condensers; resistors;
miscellanecus small parts; screws, nuts,
washers; etc.; hookup wire; solder; com-
plete ricnorial and schematic diagrams
as well as clearly written instructions for
assembling, wirlng and operating. (fParts
Kit does not include Panel or Cabinert.)

NEW!

120 PAGE

COMPLETE

INSTRUCTION
BOOK!

Packed with theory
| and technicat data.
Easy-to-understand
graphs, charts, pic-
torial and schematic diagrams, align-
mentdata, constructionat data and oper-
ating instructions for 20 new Meissner
receiver kits. Also information on adapt-
ers, converters. At your Parts Jobber—or
order direct, Address Dept. RC- 6

SCREW-DRIVER, a pair of pliers, a soldering

iron, a few evenings of real fun—and you have
a communications receiver that you’ll brag about.
The TRAFFIC SCOUT has all the maost desirable
amateur features—covers 530 K. to 32.4 MC. (4.25
to 565 meters) in 5 bands: 530—1575 ke., 1.51—4.6 me.,
4.18—125 mec., 7.3—18.5 mec., 11.2-—32.4 mc. Has the
new Meissner electrical bandspread and flywheel tun-
ing, Ferrocart (iron core) LF, Transformers, and full
vision Slide Rule Dial.

Every detail has been simplified by the Meissner
engineers to make this receiver easier to assemble.
The coil assembly is fully wired and mounted on the
wave-change switch ready for use, completely air-
tuned and pre-aligned. The chassis is factory drilled
—all you need do is connect the parts terminals with
hook-up wire according 1o the detailed and easily
ready pictorial wiring instruction sheets and you have
a regoiver with unexcelled performance, one you'll
be proud to put through its paces. And it’s guaranteed
to work or we'll fix it for you!

See the TRAIFIC SCOUT at your Parts Jobber, or
write Dent. RC-6 at the factory. Ask for FREE 44-
page catalog describing AC and Dattery operated
Meissner Kits from 1 to 14 tubes.

MT. CARMEL, ILLINOIS
‘"R FAMOUS NAME FOR TWO DECADES"‘




