'RADIO’S LIVEST AGAZINE

25 Cents

Canada 30¢

Huoo GERNSBACK Editer

How to Make This

1 TUBE LOUDSPEAKER SET
See Page 656




’anm

or RADIO
SERVICE
WORK

This precision Analyzer and Point to Point
Resistance Tester included with our training. It
is of the latest design and construction, will test
all circuits equipped with latest six and seven-pin
tubes, and cannot become obsolete or out of
date. Equipped with an improved type 2%
D’Arsonval Meter, etc.
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SKILLED SERVICE MEN ALL THE LATEST CIRCUITS
ARE NEEDED ARE INCLUDED
Skilled service men are needed now more than Our training is up-to-the-minute and thorough in
ever to service the modern all-electric radio receivers. every detail. All late subjects are covered—automatic

. . . volume control, R.F. pentodes, diode detecnon, delayed
UL S ARG e S A T and amplified A.V.C., automatic noise suppression, dual

C?niﬁed R.T.A. Radio Techniciafl you can make channel audio ampliﬁcation, all-wave superheterodynes,
bigger money, full time or spare time, and fit your-  acoustically compensated volume control, etc.

self for the big-pay opportunities that Radio offers. . ) . o
ENDORSED BY LEADERS

TRAIN AT HOME—NOW OF THE INDUSTIRY
Now is the time to get ready for these better pay radio L.
jobs. OQur training will qualify you quickly. In addition Our _modern training is endorsed by Leaders of the
we furnish you, free of extra charge, a high grade Pre- Radio Industry. We haye in our ﬁl’es. over thirty letters
cision Analyzer and Point to Point Resistance Tester. from them recommet.ldmg-our training to those who
This remarkable instrument, together with our training, want to make good quickly in radio.

will enable you to do expert work in a short time.

Mail € —Now
%5 (o 813 A WEEK—EXTRA Mail Coupon—Now

RADIO TRAINING ASSOCIATION OF AMERICA

Our tralnlng IS prac"cal and de51gned to help you 4513 Ravenswood Ave., Dept. R.5
make extra money at the very start. With the first lesson Chicago, I
I give you a series of over thirty sparé-time Money Gentlemen—Please rush me more details of your practical endorsed
Making Plans that will enable you to make from §5 to training course in Radio.
§15 a week extra, and more. Name
RADIO TRAINING ASSOCIATION OF AMERICA Address

Dept. R-5 4513 Ravenswood Ave. Chicago, Il G S




OPPORTUNITIES .

are many a

for the Radio
Trained Man ™

Don’t spend vour life slaving away in some dull, hopeless job! Don't be f
satisfied to work for a mere $20 or $30 a week. Let meshow youhow to
get your start in Radio — the fastest-growing, biggest money-making game on canh.l

Jobs Leading to Salaries of $50 a Week and Up / / L . |

Prepare for jobs as Designer, Inspector and Tester—as Radio Salesman |
and in Service and Installation Work —as Operator or Manager of a iroad- if
casting Station—as Wireless Operatorona Ship or Airplane, or in Talking
Picture or Sound Work— HUNDREDS OF OPPORTUNITIES for a real future in Raudio!
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Ten Weeks of Shop Training

Pay Your Tuition After Graduation

We don’t teach by book study. We train you on a great outlay of Radio, Television and
Sound equipment—on scores of modern Radio Receivers, huge Broadcasting equipment, the
very latest and newest Television apparatus, Talking Picture and Sound Reproduction equip-
ment, Code Practice equipment, etc. You don't need advanced education or previous expe-
rience. We give you — RIGHT HERE IN THE COYNE SHOPS — the actual practice and
experience you'll need for your start in this great fieild. And because we cut out all useless
theory and only give that which is necessary you get 2 practical training in 10 weeks.

TELEVISION and TALKING PICTURES

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

PAY FOR YOUR TRAINING
After You Graduate

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

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

If you who read this advertisement are really inter-
ested in your future here is the chance of alife time.
Mail the coupon today and I’l]l give you all the facts.

ALL PRACTICAL WORK
At COYNE in Chicago

ALL ACTUAL, PRACTICAL WORK. Yocu build radio sets,
install and service them. You actually operate great Broadcast-
ing equipment. You construct Television Receiving Sets and ac-
tually trasmit your own Television programs over our mod-

ern Television equipment. You work on real Talking Picture
machines and Sound equipment. You learn Wireless Operating
on actual Code Practice apparatus. We don’t waste time on
useless theory. We give you the practical training you’ll need
—in 10 short, pleasant weeks.

MANY EARN WHILE LEARNING

You get Free Employment Service for Life. And don’t letlack
of money stop you. Many of our students make all or a good part
of their";iving expenses while going to school and if you should
need this help just write to me. Coyne is 33 years old. Coyne
Training is tested— proven beyond all doubt. You can find out
everything absolutely free. Justmail coupon for my big freebook!

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

COYNE ELECTRICAL SCHOOL

500 S. Paulina St., Dept. 54-8H Chicago, IlL
Maii Coupon Today jor All the Facts

§ H.C.LEWIS, President

1 Radio Division, Coyne Electrical School

= 500 S, Paulina St., Dept.54-8H Chicago, 111

g Dear Mr. Lewis:—Send meﬂyour Big Free Radio Book, and
g 2l details of your Special Offer, including your **Pay After
B Graduate’ offer.
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IN OUR NEXT FEW ISSUES:

AMPLIFIED CHIMES FOR SCHOOL OR CHURCH. Here
is a novel idea for Public Address and Service Men, or for
the general reader who is looking for something new in
radio or sound work. Chimes that can imitate those of
famed Westminster, or with which melodies may be played
—very useful for churches or schools, or for the home for
that matter. The associated equipment of amplifier, mike
pick-up, and sound projecting systems are all described.

UPLIFTING THE SERVICE PROFESSION. Mr. F. E. Colt,
a Service Man himself, discusses some of the salient fac-
tors in conducting an efficient and well paying service
shop. And incidentally, he includes some very pertinent
remarks about the problems that confront the Service
Man of today, particularly in regards to whether radio
servicing is in the “job” class, or a profession,
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CLEARS 354,500 IN
18 MONTHS

“Nefore tuking your Radio
Cinrme I was making $18 a
week, I come here three
years aro and in the past
months 1 made about 4,500
in Radin. 1 ecaunot say too
much for the wonderful help
I have received from N.R.1.»
Nocl W, Ray,

American Natl, Bank Bldg.,

Gadsden, Alabama.

SPARE TIME WORK
PAYS $18 A WEEK
“I anly do spare time
Radio work and average $13
a week. People who in good
times would lmy a new Radio,
now have the ald one fixed."
Stephen J. Drapehaty,
407 Wunderlich Avenue,
Barberton, Ohio,

CHIEF OPERATOR IN
THEATRE

“When 1 enrolled  with
N, R, I, T worked on a
furm, I am now Chicd Op
ciator at the Majestic The-
utn I have all the Rulio
work I can do on the side.
Your Course id the lust I
have ever seet It is so
pasy anyone can learn by
it.”

W. A. Martin,
Box 601,
Artesia, N. Mex,

RADIO-CRAFT for

Il Send My First Lesson FZ.

GOOD J OB

in Radio

Clip the coupon and mail it.  I'm so sure that I can
tenin Yyou at home In your spare time for o Eood job
in Iadio that I'll send you my first lesson free,  Jox-
amine it, read It. sco how clear aml easy it Is to under-
stand. Then you will know why many men with less
than a grammar school education and no technical ex-
perience have become Radio Experts and are enrning two
to three times their former pay as a result of my training,

MANY RADIO EXPERTS MAKE §40, $60,
$75 A WEEK

In less than 13 years, the I{adie industry has grown
from a few million to hundreds of milllons of dellars.
Over S300000 jubs have been created by this growth,
and thonsands nrove will be created by its continued (e-
velopment.  Many men amd young men with the right
truining—the Klmd of training I zive you in the N, R, I,
Conrse—have stepped Into Radio at two and three times
their former salaries,

GET READY NOW FOR JOBS LIKE THESE

Broadcasting stations use engineers, operators, station
manggers amd pny up to L3000 a year, Manufacturers
continually employ esters, inspectors, foremen, engineers,
servicemen, buyers, for jobs paying up to $7.740 a year.
Itadio operators on ships enjoy life, see the world, with
board and lodging free, and get good pay besides. Dealers
audd jobhers employ servicomen, salesmen, hiryers, managoers,
ard pay up to $100 a week. My hook tells you about these
and miuny other Interesting Radio jobs.

MANY MAKE §5, §10, $15 A WEEK EXTRA
IN SPARE TIME ALMOST AT ONCE

The day you enroll with tie, | send you instructions
which you should master quickly for deing 28 Radio jobs
connnon in most every neightunhood, for spave tline money,
Thronghout your training, I send you informatlon for
servicing popular makes of sets! 1 glve you the plans
aml ldeas that have made $200 to £1,000 o year for
N. R. I, men in their spare time. My Course is famous
as the Course that pays for itself!

TELEVISION, SHORT WAVE, LOUD
SPEAKER SYSTEMS INCLUDED

There's opportunity for vou m Radio.  Its future is certaim.
Telovision, short wave, loinl speaker systems, police Rudie,
antpmolsfle  Radic, uireraft  Radio—in svery brancli,  develagi-
metds  aml mmprovements  pw taking plac. Here ic a real
future for thsusands il thousands of men who really know
Rulto—raen witly, No R, L tuaining.  Get the training that
opens the road to geod pay and success,

YOU GET A MONEY BACK AGREEMENT

I am so sure that N, R. I, can train you satisfactorily
that T will aerce in weiting to rofund  overy  pistiy of
your tuition if ven are net  satistieal with my  Lessons
and Instruction Service upon completion,

FREE 64-PAGE BOOK OF FACTS

Mail the coupon now In addition to the sample Tesson, I
sesgl my book, “Righ Rewands in Redin,™  Botelle von aluat
the oppartunities in Radic: tellz vou about my Ciarse; wlhat
others who have takeu it are dedng gmd making, This ffer i
et any ambdtfous follow pver Ba sears ol Fimd oot whist
Radio offers you without the slightest obligation. ACT NoOW
Muil coupon 1p an envelope or paste it on a lc post cand,

J. E. SMITH, President
National Radio Institute, Dept. 4EX, Washington, D. C.

The famous Course That Pays For ltself

MAY, 1934
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= Free %d:"-; - .
ES ORI FILL OUT AND MAIL
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SPECIAL Radio Equipment
for Broad Practical Experience
Given Without Extra Charge

My Course is not all theory. I'll show you
how to use my special Radio Equipment for
conducting experiments and building cir-
cuits which illustrate important principles
used in such well-known sets as Westing-
house, General Electric, Philco, R.C.A., Vic-
tor, Majestic and others. You work out with
vour own hands many of the things you read
in our lesson books. This 50-50 method of
training makes learning at honie easy, inter-
esting, fascinating, intensely practical. You
learn how sets work, why they work, how
to make them work when they are out of order.
Training like this shows up i
your pay envelope—when  you
gradnate yon have had traiming

aml experience — vou're not

simply looking for a job
where vou can get ex-
perience,

With N. R. L. equipment yvou learn to build and
thoaroughly understand set 1esting equipment—
you can u<e N. R. [ equipment in your spare
timme srervice work for extra money.

I have doubled
and tripled the
salaries of many

Find out about
this tested way

to GER ¥ '
BEGE

"y

Test

v

] . =
I J. E. SMITH, President
: Nationnl Radis Institute, Dept. 4EX
+  Washingten, D, €,
r
D I want to Take advantage of your offer. Without
D ohligating e, send me vour Free Swmple Lesson and
: yaur bouk, *Rich Rewards in Radio. {I’lease print
) plainly, )
1
VoXame sovivinsme i imidaaia 1y
1
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$350

Regq. List Price

.- 1933.1934 Radig R!:;L.I:I'I-'-ET.;:
..+~ Full Radio Service

—

400 Pages

9 x 12 Inches

Flexible, Looselcaf

ar all

There’s plenty of Servicing Material

in the NEW 1934 Manual

radio field has been shown by the fact that the

total sales of the first three OFFICIAL RADIO
SERVICE MANUALS, including the new CONSOLI-
DATED EDITION, now exceed 80,000 copies. Radio
Service Men and others engaged in various branches
of radio know the importance of such books. and how
they must depend upon them for reliable information.
Whether for public-address work, tube information
or a circuit diagram, the material needed is certain
to be found in one of the OFFICIAL RADIO SER-
VICE MANUALS.

In preparing this new edition many of the outstand-
ing problems of the Service Men have heen considered
—methods of servicing, the new equipment constantly
needed to cope with new tubes and sets, and the
other fields of radio, suech as public-address systems,
short waves, auto radio and others.

The illustrations in the 1934 Manual are more explicit
than hefore ; inasmucl as the dingrams are not Hmited to the
schematic eircuit, but other illustrations show the parts lay-
out, positions of trimmers, neutralizers. ote. There are
bundreds of new cireuits included, and not one from any
previous editions of the manuals has boeen repeated.  This
we unconditionally guarantce.

As in previous vears, the 1934 Manual alse inchides a
FREE QUERTION AND ANSWER RERVICE. In each book
will he found 25 coupons. which entitle you to free consul-
tation on any radio service topie, f'hese voupons pive you a
complete mail service—questions on servicing and operpting
any set or circuit are answered promptly and accurately
by the editors. Remember that, at the regular rate of “ie
per question which is usually charged by radio magazines,
this service alone {8 worth §6.00. And for the Manual. we
charge only §3.50,

It Is quite evident that the 1034 Kdition of the OFFICIAL
RADIO SERVICE MANUAL js a ddecided improvement over
previous volumes,

ORDER YOUR COPIES NOW

it is important to every Radio Service Man and Dealer
to get his copy of the 1934 OFFICIAL RADIO SERVICE
MANUAL now. 'FThe new hook will prove itself to be in-
valuable as those volumes of previous years.

No need to delay sending us your order—the 1934 MAN-
UAL. like ilsdnrmiec(-ssors, i8 a necessity in your business.
We strongly advise you to order your copy today.

GERNSBACK PUBLICATIONS, INC.
96-98 Park Place New York, N. Y,

THE necessity of GERNSBACK Manuals in the

Clip — Mail

Contents of the 1934 Manual in Brief

® Dingrams and service notes, more complete thun ever be-
fore in any MANUAL., Not merely the schematic hook-ups
will he found. hut ¢hassis drawings showing parts layouts,
positions of trimmers, neutralizers. ete.

® Voltage readings for practicaliy all sets, as an ald in
checking tubes and wiring.

@ Al values of intermedinte-frequency transformers used
In superheterodynes, with the manufacturers' own sSugges-
tions as to correct balancing.

@ Detalled trouble-shoeoting suggestions and procedure as
antlined by the manufacturers’ own enzineers—in other
words, authentic *dope’ right from headquarters,

@ Values of all purts indicated directly on all diagrams.
@ Section tor reference to A.C.-B.C. cigarbox midgets,

@ Section for reference to public-address amplifiers.

@ Nection for reference to short-wave receivers.

@ seetlon for reference to remote-control systems.

® A complete compilation of radio tube data, covering both
he ald and the many new types.

@ Section devoted to test equipment, analyzers, ete., with
full disgrams and other valuabie information.

@ A complete list of American broadceast stations with their .
frequencics in kilocyelen; extremely useful in calibrating
and cheeking tedt oncillators and in calibrating receivers.
® Free Question and Answer Service, the sanme as In our
lust two Manuals.

f. No theory; only service information In quickly accessible
orm.

@ Absolutely no duplication of any dingrams: nothing that
appeared in any of the previous Manuals will appear in the
1932 MANUAL. Thix we unconditionally guarantee.

® A handy, easlly-consulted master index making it easy
for yvou to find almost anything pertaining to your service
problem instantly. This index includes all the dlagrams
published in ail the previous GERNSBACK Manuais, as
well an the 1934 diagrams. A blg convenlence and time
saver!

This Coupon Today

r
|
|
|
I
I
|
|
I
|
|
|

GERNSBACK PUBLICATIONS, Inc.
96.98 Park Place, New York, N. Y. |
Gentlemen @ Enelosed you will find my remittance of $3.50 |
for which you are to send me. I'ostage I'repaid. One (opy I
of the 1934 OFFICIAL RADIO SERVICE MANUAL.,  [Send

remittance by check or money order; or register letter if it

contains cash. currency or unused U. 8. Postage stamps.] |

Name ...... 9000000090000 000 5 000000000T000 .I
Address . ... ... a0 anasS06008 ea6000a000a0a0 |
|

CItY ovvveenennnnn e State .......ene... o
RC-531|

Over 2,000 lllustrations

Leatherette Cover
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*Takes the Resistance Out of Radio”’

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

HUGO GERNSBACK, Editor

Vol. V., No. 11, May. 1934
—

REVOLUTIONARY RADIO INVENTIONS

An Editorial by HUGO GERNSBACK

HE fable still seems to prevail, in many minds. that
revolutionary radio inventions, which will at once junk
present-day radio sets, are always just around the
corner.

Partienlarly in the lay mind, the idea persists that the
ideal radio set is about to be invented; that something revo-
lutionary is just about to be sprung on the public, and that
it will be best not to buy a set this season, but wait until
next year. These ideas are on a par with automobile devel-
opments where people at the beginning of a season refuse to
buy cars, because they think something new and revolution-
ary will come about next year; only to see such ideas prove
without foundation.

Evolution does not work in this manner. The radio set,
in its gradual evolution, is not different from an antomobile
or a mousetrap. Once an art has reached a certain level,
it is most unlikely that everything that has gone before will
be swept overboard, in favor of some revolutionary new idea.
Of course, this is not impossible; nothing is impossible, but
nost of the ideas along these lines are highly imprebable.

The reason for these remarks is that, every so often, I am
in receipt of letters, net only from laymen—but from radio
people who should know better—asking whether there is
any truth in a “tubeless radio set” which has been featured
in the newspapers. The tubeless radio set is one of those
myths whieh has been paraded before us ever since 1920,
and is difficult to down. Every once in a while, some young
budding genius “invents” such a tubeless radio set and
creates no little stir in his own community. Photographs of
the set are shown; interviews are given; prominent local
business people give their opinions; would-be scientists and
rivdio engineers are quoted—but, invariably, thus far the
thing peters ont. There have been reported a number of
snch “phantom’ tubeless sets, but nothing much has ever
Leen heard of them afterward. Whether these tubeless sets
are deliberate fakes foisted upon a credulous public. or
whether they are delusions of some budding inventor, it is
difficult to say. The fact is, that it is highly improbable
that such a set—that is, a practical one—has been built to
date; though it is, of course, possible that it can be invented
in the futnre. At the present stage of the art, however, it is
(uite impractical. Of course, we can easily picture in our
minds a tubeless radio set. As a matter of fact. our first
radio sets worked by crystals were of that deseription, but
no loudspeaker operation was possible, unless the set was in
the shadow of a broadcast station, It is true that there are
still possibilities in the crystal detector that perhaps we,
today, do not appreciate, and it is conceivable that in the
future, tubeless loudspeaker sets, with some sort of crystal
dctector, may come into use.

The whole matter of efficient radio detection is still some-
what shrouded in mystery. Every once in a while we lear
reports of some housewife getting radic music out of a
Litchen pan, which is not even connected to an aerial and

ground. Water faucets have also been known to give off
radio music and, recently, the newspapers reported an auto-
mobile that produced radio music somewhere under the hood,
although it had no automobile radio installed nor, for that
matter, any radio. It is conceivable that these freak condi.
tions may be worked out in the future into something that
we today do not know. When additional research has been
made. and these laws are better understood, perhaps then
we may have a tubeless radio; but my brivate guess is that.
for many vears to come, we shall worry along with the
present-day tubes,

Then there is a sort of revolutionary invention in the
tubes themselves. I refer to the radio tube that requires no
filament current—a cold radio tube requiring no “A” power.
Some advances have been made in an electronic tube of this
kind: and it is conceivable that. within the next ten or
fifteen years, our radio sets may have filamentless or cathode-
less tubes. Again. this is an evolutiohary process, and the
change is certain not to come over night. Tt will take many
years of research and, after the theoretical points have been
cavered. it will take another few years befere the tube be-
comes commercially available.

For vears there has also been reported another phantom
radio set, supposedly sponsored by one of the big radio corpo-
rations. This particular variety of radio set is imagined to
Le seeretly operated. The alleged plan behind it is that the
company will rent you a radio set at so much a month;
new and super-broadcast stations are to be put up, which
will admit ne radio advertising. An ordinary radio set will
rot work from such a super-station, and cannot be nade
to receive these super-programs; only those sets for which
you pay rent can bring them in. This is another fable, im-
agined by some fertile writer, most probably as & joke.
There is. of course, no basis for such a set. and it is not con-
ceivable why any radio manufacturer, at present, would wish
to put out such a receiver. The idea of emitting programs
without advertising, engineered especially for such sets, is
1ot an economical one, and is not likely te come about.

Coupled with this idea. we have a supposed new radio set
v hich. automatically. eliminates all radio advertising, for the
henefit of those listeners who object to advertising. The set
itself is supposed to remain silent while radio advertising
is going on.

Again, this idea is not impossible. Indeed, patents have
been granted on this very idea; but the trouble in the present
stage of the art is that the set will remain silent when any-
one talks, irrespective of whether the talk is advertising or
not. In other words, the automatic robot inside of the set
will not know how to distinguish between an announcer dis-
pensing a raw advertising talk and, let us say, President
Roosevelt giving one of his important radio addresses.

Twenty years hence, this problem may have been solved,
although personally, I have my doubts that it will ever come
about,

—— e ——————
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Tine Rapio FrREIGHT TRAIN

To ease the dificult job of the cngineer
and brakcwman on those wmile-long trains.

ULTRA-SHORT-
WAVE RADIO FOR
THE FREIGHT TRAIN

T isn’t all “glamour
_I and romance” in

the lives of a brake-
man and engineer of a freight train. Be-
sides going places and running a fast
train, there’s that business of manipu-
lating and pulling a string of box cars
that sometimes covers a mile of terri-
tory. To facilitate co-ordination between
thiese aforementioned two gentlemen,
who hotd a tremendous responsibility in
keeping the long length of cars together
—up and down hill, the Westinghouse
Electric and Manufacturing Company
has designed a small, efficient transmit-
ter that permits communication between
tite engineer in the “cab” and the brake-
man, who is generally in the ‘“‘caboose”
or last car on the train,

The radio transmission is done at five
meters, which is considerably below the
lowest wavelength possible on the aver-
age broadcast set,

As a matter of fact a regularly run
freight train on the New Haven Railroad
Company lines has just been completely
equipped with 5 meter transmitting and
receiving equipmient, and it has been
definitely established that the engineer
and Dbrakeman may communicate at all
times without difficulty.

This is a distinct advantage over pre-
vious methods of signalling, especially
for long trains which are often a mile
or more in length.

A few brief points about the techni-
calities of the phone transmitters and
rcceivers might not be amiss. The
equipment, which operates from a 6 V.
storage battery, consists of an ultra-
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short-wave transmitter and receiver
with microphone and loudspeaker lo-
cated in the engine cab and duplicate
equipment located in the caboose. Sepa-
riate aerials are used for transmitting
and receiving, and are located in the
front end of the engine. The aerials for
the rear end of the train are located on
the two sides of the caboose.

RADIO—THE ENEMY
OF THE KIDS

ND now it may be
_A told—of all the

mean, low-down
tricks! Out Des Moines, Iowa, way, it
appears that the public schools were
closed for an extra week after the usual
New Year holiday was over, so that re-
peirs might be made.

The children naturally welcomed this
as a week of pure joy—just think of it,
onie miore week without school., But
they had not counted on the up-to-the-
niinute heads of the Des Moines board
of education. Lessons were sent out
over a local radio station twice a day.

Couldn’t the rascals play truant? No,
not even one., For it was announced
that examinations on the radio lessons
would be held after the week was passed.

We would be willing to wager that
there is more than one Des Moines boy
or girl who has had a change of heart
about the family radio receiver, follow-
ing this incident!

—

AND NOW CHILDREN
TOMORROW

WE WiIiLlL HAVE

A LESSON IN

ALGEBRA /

LEsSONXS py Ranto
The hes Maeines Kids did not enjoy their

ertid week of New Year's vacalion.

———

—_—

~——

s 795

; o I

—_ - 1 |
- |

R ' =

e’ ) L

Lerring THE ROss Kxow

John Cook used liis ghort-irave transmit-
ter when he was snowbound,

SNOWBOUND
WORKER USES
RADIO TO REACH
BOSS

OHN COOK, a su-
[ E—— burbanite who

travels from his
home on Long Island to Manhattan,
found himself in the same spot as thou-
sunds of others in one of February's
licavy snow falls in the New York area
—that is, snowbound and unable to get
ta work. Friend Cook tried to get out
but could not even open the door; it was
frozen fast. And no cars or busses were
moving on the street. Then he went to
the telephone, his first thought being to
notify his boss that he would not be in,
rot today and probably not for a week
the way things looked outside. But the
telephone wires were down, and after
jiggling the hook for some time, Mr,
Cook gave it up as a bad job,

What to do?—jobs still heing scarce—
and the boss likely to misconstrue his
absence (we suppose) when he suddenly
thought of his short-wave radio sending
outfit. No siree!—the day wasn’t lost
yet—if he could only get a message
through.

Resourceful John sat down at the set,
put on his headphones and turned on
the ‘“juice.” Out over the air waves
went the following message—“l am
snowbound., Long Island Railroad not
running since midnight. Telephone lines
are down. Will be in when trains start
running. Telephone Triangle 6000. Ask
for Mr, Warren.”

Within a short time, Cook picked up
this niessage: “Office excuses you . . .
will expect you when they see you . . .

Warren says good work . . . signing off
W2CSE.”
RADIO-CRAFT for MAY, 1934



IN REVIEW

Over in Jersey City, New Jersey,
Charles N. Dahlinger, another amateur
operator, had been sitting idly listen-
ing to the various amateur niessages per-
meating the ether and had picked up
Cook's appeal—called up the New York
office by phone and relayed the boss’
message, via his station, W2CSE.

THAT RADIO
CONTEST
SITUATION

ELL, well, well!!
R The “miracle of
all niiracles” may

happen after all. No more (maybe)
will we have to “take the spinach with
the meat” in radio broadcasting. We
may, after alt these years, be permitted
to listen contentedly to some excellent
programs without fear of having inflicted
that nauseaum of mest programs, “sub-
tle advertising” by means of contest an-
nouncements.

With the inauguration of the NRA,
business codes in most cases have in-
cluded provisions against the use of any
premiums as inducements to buy a par-
ticular product.

These rules, however, have not stopped
radio advertisers from conducting prize
contests until now. We have had word
building, stogan, lucky number, product
naming, and story contests, in fact, every
possible type of contest that advertising
avents have been able to devise.

However, when the Standard Oil Com-
pany of New Jersey announced the

s

| T ENTER THIS PRIZE WINNING CONTEST

\z::dpw CUT OUR NAME OFF THE CANS()
|

AND SEND I YOUR ANSWERS
ON THE REVERSE SIDE

THERE HRE ONLY

No Morr CONTESTS
Recretary Iekes performed a humanitarian

act when he stopped the “liebe Ruth”

coniest.
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Radio is now such a vast and diversified

art it becomes necessary to make a
general survey of important monthly
developments. RADIO-CRAFT analyzes

these developments and presents a re-

“Babe Ruth” contest recently, in which
the winners were to receive a trip to the
“King of the Swat's” training grounds,
Secretary Ickes, the oil administrator,
brought suit against them. Luter, the
Standard Oil Company agreed to discon-
tinue the contest and the suit was
dropped.

This action on the part of Oil Admin-
istrator Ickes will probably cause all
radio advertisers to discontinue this
fcrm of radio advertising, which should
be a relief for those radio fans who re-
sent the way in which many manufac-
turers try to force their products on gul-
lible John Public.

AN INGENIOUS
RADIO CABINET

o

Rapro 1N THE CHERCH

This model containg a cmplete radio sct
us well as a clock und chimes,

HE style of radio
_Trecei\'er cabinets
has undergone
considerable revision in the past few
years, but even with the advances made
to beautifying the sets. they are still
lacking in appeal to some. and very sel-
dom is one found that completely fits in
with its surroundings.

The cabinet shown in the accompany-
ing photo shows a serious attempt to dis-
guise 'the mechanies” of the set com-
pletely.

It was constructed by a St. Lonis cabi-
net maker, and contains over 10,000
small pieces, consisting of 12 varieties
of wood. The cabinet houses not only a
complete radio receiver, but also con-
tains a clock and chimes.
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view of those items which interest all.

A Tyrican I'oLice Car
Onc of the patrol carg which arc cansing
the New York police to have headuches,

THE NEW YORK
RADIO COPS’
HIDEOUT?

UCH has been said
[ M about the efficiency

of police radio sys-
tems, especially in the larger cities,
such as New York. But even with their
reputed efficiency there are still some
“bugs” to be eliminated before they are
perfected.

For example, it has just become known
that right next door to the Elizabeth
Sireet Police Station in New York, there
is a spot where the police broadcasts
cannot be heard—in fact the radio pa-
trol cars in passing through this particu-
lar section hear entertaining musical
programs from local broadcast stations
instead of the usual "Calling all cars,”
ete.

The newspapers in New York were
quick to pick up this news item. In an
interview with police officials, one witty
reporter suggested that: “it might have
been the Tombs Glee Club you heard.”

Police officials are at wits’ end looking
for a solution of the problem, and so
cuger are the policemen to assist, that
there have been 97 requests for transfers
to the Elizabeth Street station within
the past few weeks.

Possibly the answer to the riddle will
be found in the fact that there are three
new steel-frame buildings, under con-
struction or recently constructed, right
at the point of difficulty. They are the
new Federal Building, New York State
Building and the Board of Health Build-
ing. These new structures probably ef-
fectively shield the radiations from the
police transmitter WPEG, and one or
more of them acts as a radiator of har-
nonics for stations within the broadcast
band.
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RADIO PICTORIAL

The individual police receiver shown
above heralds in a new era in police
radio. The instruments shown at the
right demonstrate how ultra-short radio
waves can be transmitted through water.
If experiments verify the expected re-
sults, it will be possible to increase the
range of transmission on these waves
which are limited now to a maximum of
about 100 miles. The towers at the
lower left support the parabolic reflec-
tors of the 17.8 centimeter transmitter
and receiver. The portable transceiverin
the lower right is used for fire fighting,

POLICE RADIO has mode many advances in recent months. Special transmitters
have been designed and constructed to fit the particular needs of the pelice officers
in charge of tronsmission. The patrol car receivers and installations have been
improved so that constant communication is assured.

And now we have ancther development which represents a great stride fore-
word in the field of crime prevention. As shown at I, it consists of o radio receiver
built as an integral port of the patrolman's Sam Browne belt. Equipped with one
of these sets, every police officer will know every fact broadcast from headquarters,
and instead of a police car with two men arriving alone afi the scene of trouble,
they will in cll probability be aided by others on foot.

The photo ot 2 shows a demonstration of an equipment devised by Prof. L. S.
Palmer of Hull University, England, which permits radio communication on ultra-
short waves in water. The development of this apparatus should open up a new
field of communication, especially if it is found that the waves have a tendency to
follow the surface of the water—as this would permit long distance communication
on these waves; a thing not possible at present.

At 3 is shown the radiating system of the new micro-ray teleprinter at St. Ingle-
vert, France, which is one part of the new radio typewriter communication system, on
the extremely low wavelength of 17.4 centimeters, which provides two-way communi-
cotion between the airports of St. Inglevert in France and Lympne in England.

This is the shortest wavelength used for regular commercial radio work at this
time. The stations are arronged for duplex transmission, that is, simultaneous trans.
mission from each station. While the present use is the sending of typewritten mes-
sages, provisions are made to permit radio telephony as well.

The photo ot 4 represents a form of commercial portable communication used
by the Forest Service of the U. S. Department of Agriculture. These portable radio-
phone transceivers operate on a frequency of about 3,445 kc., in fire fighting work.

—— e |
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Photo courtesies:
1, Int'l News; 2,
Press Photos; 4,
Dept. Agricul ture.
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RADIO FANS who have become used to seeing the
common type of control panels used in broadcast
stations, with their many meters and protruding con-
trol boxes, etc., should be interested to see the
latest type of board used by the British Broadcasting
Corporation. The unit is shown at 5, and as you con
readily see, it is modernistic in design. The various
meters and controls ore mounted on o small slont-
ing panel while a large horizontal shelf makes the
job of controlling the output of the transmitter much
easier for the operators.

The three photos at 6, 7 and 8, show the details
of a new television receiver made in England for
the reception of the regular television signals from
the "Midland Regional™ station. Photo & shows the
heart of the set—a Kerr cell of the nitrobenzine im-
mersed type. The sconning is accomplished by a
commercial type of mirror scanning drum containing
30 mirrors and synchronization is aHained by the use
of a special synchronous motor with a synchronizing
gear atached. Two nicol prisms are used with the
Kerr cell. Light from a projection lamp is focused
by the condenser lens through the first nicol or an-
alyzing prism.  The mirror then reflects the beam
through the focusing lens, via the mirror drum on
to the screen.

Photo 9 shows a portion of
one of the studios of the
radio station ot Budapest.
This is the anly station in
Europe at which an orchestra
conductor hears the music
just as it comes to the lis-
tener. A conductor is shown
in his sound-proof cabinet
with the speaker from which
he hears the music at the
right of the phote.

The illustration at 10 shows
how the operators watch the
modulation at station WJZ—
the revolving mirror indi-
cated shaws the percentage
of modulation.

Photo courtesies B. B. C.

6 . & J. D. Holmes;
9, J. Soprouge; 10, NBC.

OSCILLOSCOPE
MIRROR
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INTERNATIONAL RADIO REVIEW

AN UNUSUAL SHORT-WAVE
RECEIVER

RECENT issue of WorLb Rabio, the

official publication of the British
Broadcasting Corporation, contained the
details regarding a most unusual short-
wave receiver—one that had been de-
signed by the engineers of the B.B.C.
for their listeners the world over.

The unique part of the set is in the
detector c¢ircuit and in order to explain
the aection clearly, we are reproducing
here two illustrations that appeared in
the original article. The first, Fig. 1,
shows the theoretical circuit of the de-
tector.

“When a push-pull detector is used the
R.F. currents in the two plate circuits
flow in opposite directions and cancel
out as far as the external plate circuit
is concerned; consequently they are not
passed on to the A.F. stages. This is
shown in Fig. 1. A further advantage
of this cancellation of the R.F. currents
in the common plate circuit is that they
do not impose any damping on the tuned
input cireuit connected to the grids of
the two detector tubes. Hence the selec-
tivity is much greater than with an ordi-
nary single grid leak detector. Another
point is that no grid condensers are re-
quired and fairly high values of grid
leaks can be used to give good rectifica-
tion without at the same time causing
loss of high notes.”

As comparatively narrow bands cover
all the short-wave stations of the B.B.C.,
a simple switching arrangement permits
2ll the stations to be included. 1t will
be noticed by an examination of Fig. 2,
that a 5 pole double-throw switch makes
the necessary coil changes.

The method of controlling regenera-
tion will be seen also from the simplified

HERE is what the radic experi-
menter has been wanting for a
long time—a semi-technical re-
view of the thousands of new
ideas which are continually ap-
pearing in overseas publica-
tions. Each month there are re-
ceived at the offices of RADIO-
CRAFT hundreds of daily, weekly
and monthly magazines orig-
inating from every point on the
face of the globe.

SINCE the cost of subscribing
to each of these would be pro-
hibitive for most radic men, we
have arranged with technical
translators to prepare for our
readers reviews of all the reall
important, new developments il
lustrated and described each
month in these international
radio periodicals.

NOTE that the only available in-
formation is that which is pub-
lished; the experimenter must
adapt the ideas to whatever
equipment he has on hand.

currents flowing through the plate cir-
cuits of the two tubes assist each other
as far as the regeneration winding is
concerned, but cancel out in the common
plate resistance, The regeneration con-
trol condenser is connected across the
regeneration winding to control the
amount of current flowing through the
winding.

The coils, covering the wavelengths
from 15 to 55 meters are made as fol-
lows:

15—35 meters
Aerial winding 2 turns;
Grid winding 4 turns (2 turns in each
half);
Plate winding 2 turns (1 turn in each
half).
25—55 meters
Aerial winding 2 turns;
Grid winding 8 turns (4 turns in each
half);
Plate winding 2 turns (1 turn in each
half).

The forms are 23 ins. in diameter
and the turns are spaced 4-in. apart.
Number 16 enameled wire is used. The
aerial winding is in the middle of the
form and the grid winding is split into
two parts and wound on each side of the
grid winding, with the regeneration
winding split on each side of the latter.
It can be noticed that the end of the
regeneration winding which goes to the
plate of one tube is in the opposite half
of the coil form to the end of the grid
winding which connects to the same
tube. This has the effect of reversing
thie coil so that the regeneration effect
is in the correct phase.

RADIO ON THE INSTALLMENT
PLAN

schematitc_ diagr.am,_ Fie. lh Bf usingt . ND now comes news from Germany
rggi’;{"‘ lm:lo :‘l::dx;?zie “rlets's t] zcececr:):f Fig. A that radio sets can be bought on the
¢ & 1sta ) . -off" ' installment plan by the use of a small
mon to the two detector tubes, the R.F. Paying-off”” on the radio, in Germany. . L
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Fig. 1 Fig. 2
The theoretical circuil of the detector. The actual wirlng of the set showing the push-pull detector circult.
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Fig. B

An attractive battery operated set

slot machine—as shown in Fig. A, A
deposit of about 20 per cent secures the
set and the remainder is then paid so
much per hour of listening; very much
on the order of the old guarter in the
slot gas meters, The rate per hour
amounts to about 2 cents.

A MODERN BATTERY SET

FIGURE B shows the front and rear
views of the cabinet of a modern Eng-
lish battery operated superheterodyne
set. The cabinet is made of bakelite, and
is both unusual and attractive in appear-
ance, as can be seen. The rear view
sliows how the “B” battery fits behind
tlie speaker, while the 2 V, storage cell
rests in a special receptacle on the left
side of the chassis.

Shadow tuniug is unsed on the dial
which is, by the way, calibrated in wave-
lengths, Oue section of the dial is also
marked with 36 of the best European
stations to facilitate tuning. Like most
European sets. this one covers both the
bhroadeast band and the tong wave broad-
cast waves.

A SOUTH AMERICAN TEST UNIT
HE MULTI-METER shown in Fig. 3
was deseribed in an issue of Ranio

I'orrLan, a magazine published in Buenoes

COMMON TERMINAL TO
MEASURE VOLTS AND AMPS.

Fig. 3

A multi-meter with pin jacks.

RADIO-CRAFT for MAY,

which is available in England.

Aires. As you can see, it covers prac-
tically all the current and voltage ranges
nceded for radio experimentation or re-
pair. It is also interesting to note that
it covers these ranges for both alternat-
ing and direct current.

The interesting part of the meter and
a fact that is not clearly shown in the
illustration, Fig. 3, is that a series of
pin jacks on the base of the instrnment
permit any desired change from one
scale to another. The test prods are
equipped with insulated phone tips and
are simply inserted in the correct jacks.
This procedure eliminates the need for
complicated switching systems and
makes all of the current and voltage
scales instantly available. The indicat-
ing scale is the mirror type which aids
in obtaining accurate readings.

CONVENIENCE PLUS
Wmm,r:ss Wonip magazine, an Eng-
lish publication, recently requested
their readers to send in ideas or designs
to improve the appearance or conveni-
ence of radio receivers. In the group of
suggested designs printed, the one shown
in Fig. 4 was shown.
You will notice that the set and re-
producer are both housed in the heavily
upholstered chair. A small aperture is

(Continued on page 679)

Fig. C
A European version of the airplane-type dial.
And a tuning chart drawer.

Fig. 4

A recelver installation which Is both unique
and practicable.
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Flg. D

The Service Man will appreciate this type of
condenser block construction.

Fig. E

A French A.C.-D.C. midget which uses tubes
of American origin,

Fig. F

Here is a cut-away view of a new Australian
A.F. transformer described here.
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THE LATEST RADIO
EQUIPMENT

14 tube set with parallel push-pull A.F. (No. 430)

DUAL-RANGE, 14 TUBE SUPER.

ODERN sets put to shame the older

models. Consider the following fea-
tures of the set illustrated above. Dual-
range reception (broadcast range, 540 to
1,675 Kke.: police, amateur and aviation
range, 1,675 to 4,300 ke.); meter tuning;
static control; A.V.C.; continuous (step-
less) tone control; inter-station noise
suppression; class A parallel push-pull
output; large, auditovium-type dynamic
reproducer. Set uses five type 58 tubes:
three type 56's; one 553; four 45's; and
one 5Z3. Although highest priced in a
new line of receivers comprising 13
models, this superheterodyne falls slight-
Iy under the $100 class. The cabinet de-
#ign has appeal to those who admire
modern art.

The newest design in volume controls (No. 431).

A "1934" VOLUME CONTROL
HE

31

volume control shown as item No.
measures only 1 in, (over switch)
¥ 13 ins. in dia. Improved contact is
made over a resistor arca of 1.025 sq.
ins,; humidity does not affect the resistor.

NEW 16 MM. PORTABLE TALKIES

NE unit of a 2 case talkies set-up is

shown in item No, 432, The 5 tube
amplifier output is 15 W. Tone and vol-
ume controls are provided; also, jacks
for phono. pickup and mike.

THREE NEW ITEMS

N ITEM No. 433 are shown three new
products of one manufacturer. At A,
a vitreous enamecled rheostat for 50 W.
cireuits; resistance ranges from 1 to
5,600 ohms. At I3, an 8 W. T type at-
tenuator with wire-wound resistor ele-
ments; impedance values, 200 to 500
ohms, with total attenuation of 44 db.
At C. a small, fixed T type attenunator for
fixed matching into I>A. equipment; 5,
10 and 15 db. attenuation in either 200
or 500 ohm imipedance,

A VARIABLE-VOLTAGE ADJUSTER

HIGH-QUALITY unit for securing

an output of 110 V,, AC., with an
input of 85 to 145 V., A.C., or vice-versa,
is shown in item No, 434,

UP-TO-DATE TESTER

I.I. sets having 4, 5, 6 and 7 prong

tubes, automatic volume control, in-
ter-stution noise suppression, compen-
sated tone controls, ete., may be tested
in item No. 435, a modern ohmmeter, set
analyzer and tube tester.

“*Sound-on-film* (speaker not shown) (No. 432).

Name of manufacturer of any device will be sent on recelpt of a self-addressed, stamped envelope.
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Three new radio components (MNo. 433).

A varlable-voltage adjuster (No. 434).

A modern test unit (No. 435).

Kindly give (number) in description under picture,
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set (No. 436).

A D.C. to A.C. converter and filter (No. 440).

NEW CRYSTAL SET

N ITEM No. 436 is illustrated a novel
erystal set housed in a miolded bake-
lite cuse. The crystal contact is adjust-
able. The dial is illuminated when the
set is in operation.

"WIDE RANGE" SOUND HEAD

ERVICE MEN who have heen follow-

ing the series, “Servicing the Talkies.”
in Ramo-Crarr, will be interested in
item No. 437. It is a sound head for
adapting talkies projectors to use the
new “wide range” (high fidelity) sound
film. Sound heads are available com-
plete with optical systems, photoelectric
cells, exciter lamps, brackets. endless
woven belts, pulleys and all necessary
projector attachments.

NEW SELECTIVE ANALYZER KIT

HE “selective analyzer” (Item No.

146, Rapto-Crarr, October, 1933) has
heen considerably improved, as reference
to item No. 438 will indicate. A single
7 prong plug and cord with special adap-
ter combinations reduces trom 7 prongs
to 6, 5 or 4.

"HEADLIGHT" PHOTOELECTRIC

| CELL

] HE light-sensitive cell shown as item
I No. 439 is made like an auto headlamp
| hulb. Vacuuni-type photoelectric cells
| are very stable; gaseous types, very sen-
| sitive, The new tube combines the fea-
| tures of hoth; and is 10 times as sensi-
| tive to infra-red rays.

[
32 OR 110 V. D.C. TO AC.
CONVERTER
\ HE standard model converter shown

in item No. 440 delivers 1 A., at 110 V.,
A.C.; the heavy-duty model, 1.5 A, Ball

High-efficiency photoetectric cell (No. 439).

RADIO-CRAFT
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bearings; lifetime lIubrication; self-ven-
tilating; built-in filter. are features.
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"Tone compensated” 10 tube super. (No. 442).

HIGH.VOLTAGE CONDENSERS

N ITEM No, 441 is shown a paper-in-
sulated, oil-immersed condenser only
1/6th the bulk of average units available
in equivalent capacity and voltage rat-
ing. The units are impregnated and
filled with *“vegetol.” Capacity ranges:
1 to 5 mf, 600 V.; 1 to 3 mt,, 1000 V.:
1 and 2 mf., Lhoo v.; 1 mt, 2,000 V.
For filter use in high-power amplifiers.

10 TUBE TONE-COMPENSATED
SUPERHET.

WELL-KNOWN set manufacturer

just announced tiiree new receiver

models; the most pretentious one of the
(Continued on puge 694)

|
J

A smallsspace high voltage condenser (No. 341).
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THE THIRD DIMENSION

IN MUSIC

THEINVISIBLE PARADE SEEMS
TO MARCH AS THE DIRECTION
AND VOLUME OF SOUNDS
CHANGE

HIRD dimension, auditory perspective,

solid or sculptured musie, directional

audio, binaural reproduction, stereophonic sound—call

it what you will, the effect achieved in the sound system
recently demonstrated before members of the American In-
stitute of Electrical Engineers and Institute of Radio Engi-
neers, at the Engineering Socicties’ Building, by the Bell
Telephone Laboratories, was nafureiness of sound reproduc-
tion in the comptete sense of the word.

It is impossible to point a finger at any one part of the
svstem and say, “there is the ‘secrvet’ of the true-to-life sound
reproduction.” Rather, it is necessary to accept as the ex-
planation, the entire ensemble—every component of which
has been designed to meet a specific demand,

Auditory Perspective

“Sound,” whether it is vocal or instrumental, is generaliy
divided into only two components: (1) volume, which gives
“height” to sound; and (2), frequency. which gives “width.”
There is, however, a third component, more physiologicul
than physieal, without which no sound seems to be “natural”

this is the “sense of distance and direction” or “depth”
(the third dimension—*“perspective”).

Although volume and frequency are thus shown to be funda-
mental considerations in discussing sound, apparatus designs
to enhance the characteristics of one or the other present
little that is new (See, “A Super-Power and -Quality P.A.
System,” Ranio-Crart, December, 1933). Reproduction in
auditory perspective, however, introduces a more modern
technique, the design, construction and operation of equip-
ment for which bids fair to open to sound teclhinicians a ficld
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R. D. WASHBURNE

NUMEROUS SPEAKERS GIVE
FORTH LOCALIZED PORTIONS
OF TOTAL SOUND EFFECT

' *1'2‘?.."6%&?5}?11“:! il

of activity perhaps as luerative as have been
“P.A” and the “talkies.”

The praectical results that can he secured with a system de-
signed to reproduce (or even accentuate) all the elements of
sound reproduction in perspective are amazing; only by
actually experiencing them can they be fully appreciated.
If the listener closes his eyes apparent effects seem to be
aclual ones,

Thus, the audiences of trained engineers that critically
listened to demonstrations in the Engineering Societies’
Building found it difficult to distinguish between the two.

Novel Effects of Sound Perspective

Apparently a man on the stage of the auditorium, near
the right proscenium and in back of a curtain, sawed through
i thick piece of wood; the clatter as the piece of wood hit
thre floor was unmistakable. All heads turned to the left as.
in answer to a request for a hammer, a second person voiced
acknowledgement! The succeeding sounds of nails being
driven into the board, the hammer banging to the floor, and
left- and right-stage conversations between the two men were
“true to life.” A bugler appeared in front of the curtain,
raised a bugle to his lips, and sturted to play. After playing
a few lhars he removed the hugle from his lips and walked
off the stage; the busle continued to play, however, seem-
ingly at the exact spot on the stage he had previously occu-
ried! A tap dancer next appeared, moving his feet in rhythm
with music. In the middle of the “act” he ceased all motion

but the dance went on! And, when our visible performer
walked off the stage the “ghost artist” continued with the
show, seemingly traveling back and forth across the stage!
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"Depth," the "third dimen-
sion," is introduced in sound
perspective by Bell Tele-
phone Laboratories engi-
neers. The author discusses
many of the factors involved
in the new system; advanced
technicians may wish to set
up equipment experimentally
duplicating some of the
sound effects he describes.

A dramatic sketch was enacted with in-
visible participants. As they seemingly
changed their positions on the stage, the
audience, almost as one person, turned
their heads accordingly! Orchestral
music was more enjoyable due to the
seeming position of the artists, the
groups being identified by their instru-
ments. A singer apparently walked
about the stage.

However, the most dramatic effect was
reserved for the finale. The effect to be
produced was that of a person shooting
a firearm, the projectile whistling
through the air in transit from left-stage
to right, and the target being hit. Al
though it was amusing to seemingly hear
a shot, follow the bullet across-stage and
hear it smack the target, it was more
amusing and even bewildering when the
tables were turned—the target was
struck, the bullet whistled across-stage
from right to left, and then the “start-
ing” shot was fired! (Of equal interest
to the technician was the duplication of
these Williamn Tell activities—first pro-
duced mechanically — by electrical
means.)

An amazed audience now watched a
enrtain of theatrical gauze rise, to reveal
—not a soul! There were to be seen
only three reproducers (‘“loudspeaker”)
assemblies, one of which is illustrated in
Tig. A; a rear view is Fig. B.

Fig. A, above

the reproducer assembly.

high-frequency units comprise two 16 section
trumpets.

Front view of The

Fig. B, right
Rear vlew. Note the very great dlameter of
the low-frequency voice coil. The reproducer
assembly is designed to deliver an output of
100 db!

These effects of auditory perspective
were accomplished by employing three
independent microphones connected by
three amplifying channels to three of
the “loudspeaker” assemblies, as shown
in Fig. 1. (For the demonstration the
orchestra, performers and microphones
were located in an auditorium on the
5th floor of the building; the amplifying,
monitoring and reproducing equipment,
in the auditorium on the second floor.)

Additional Sound “Tricks”

In order to fully demonstrate the capa-
bilities of this ultra-modern sound sys-
tem the apparatus was designed to de-
liver 1000 W. of audio power to the loud-
speaker assemblies, each of which is re-
ported as having the remarkabie ef-
ficiency of 50%; and the {requency
range was designed to cover, without ap-
preciable distortion, from 40 to 15,000
cycles!
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Such wide extremes of power and fre-
quency makes possible many unusual
effects. Thus, for instance, it was in-
teresting to watch the audience crane
their necks in an effort to follow a
phantom airplane as it rapidly ap-
proached from an imaginary horizon,
circled “overhead,” and then disappeared
in the distance. The sound of an ordi-
nary door signal buzzer was raised in
volume until it resembled a miniature
trip-hammer. The tap dancer, previously
mentioned, was made to sound like a
noisy giant. The volume of a 30 piece
orchestra was increased until it equaled
the “acoustic size” of a 300 piece orches-
tra (and thus demonstrating super-or-
chestral effects). At the same time, the
volume of a vocal soloist was raised with
each increment of orchestral volume so
that the singer was never drowned out.

it dartd

(Continued on page 676)
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HOW TO MAKE A

ONE TUBE LOUD-
SPEAKER SET

Contrary to the belief of many constructors,
it is entirely possible to build a one tube
set that will satisfactorily operate a loud-
speaker on many stations. Such a set has
been developed by one of our readers, who
employs a Flewelling super-regenerative
circuit in a form that is very stable and
simple to operate.

W. P. CHESNEY

EARS ago, when radic was being developed by the ex-

perinmenter and the amateur, a one tube loudspeaker

set was the ultimate goal of every constructor. Vari-

ous types of circuit combinations and forms of re-
ceivers were tried and built, and in a good many cases actual
lcudspeaker results with one tube were obtained. In favor
of other fads or fancies interest in developing maximum
efficiency from one tube waned. The constructor became
caught in a 1imaelstrom of other intriguing possibilities of
radio which took his attention away from this most inter-
ecating and worthwhile work. But now, with interest heing
resumed in small receivers, as evidenced by the inereasing
popularity of the midget set, and since more highly developed
tabes—(from an angle of sensitivity and power output) are
available—the constructor and experimenter js once more
focusing his attention in this direction.

To the uninitiated, it is not desired to convey the inipres-
sion that it is possible to construct a one tube set that will
duplicate the efficiency of a five or six tube set. What is
emphasized is that no machine or electrical device is any-
where near 100 per cent efficient. Particularly is this true
in the case of a vacuum tube. And since there is room for
improvement in this case, through careful study of the prob-
fcms involved and careful construction of the receiver, it is
more than possible to make one tube operate a loudspeaker
{with fair sensitivity) to the satisfaction of the user,

Since only one tube is employed, its function is limited to
that of detection, or rectification as some term it, essentially
hecause the high-frequency signals fed to the tube by the

Fig. B
Underside of receiver illustrating the location of parts.
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Fig., A
The receiver is smatl and simple to operate.

tuning c¢oil and condenser arrangement must be converted
to D.C. (of a pulsating nature) so as to operate the lond-
speaker. Some meuns of boosting the strength of the signal
must be provided for, sinee no further stages of amplification
are permissible. In earlier models of gne tube londspeaker
scts, regeneration in various forms was employed for in-
creasing the output from the tube. Because regeneration
returns any excess R.F. energy that exists in the plate (or
output circuit) of the tube back to the grid or input side to
be amplified and rectified, we can readily see why this form
of circuit minimizes any dissipation of energy and therefore
increases the efficiency obtained from the tube,

The parts can be found in any radio shop for a very
small sum and with the exception of the batteries and tube
the cost usually runs around $1.75 including a low-priced
speaker. The total cost for the complete outfit only runs
around $5.00. For the man who has no electrical supply in
his home and wishes a battery radio set that will work well
with a speaker and, above all, the cost of material not to
exceed five dollars, I believe this simple set will prove most
interesting. The first cost is low and the upkeep is far
Lelow the average radio receiver.

To obtain even more amplification and real loudspeaker
results, the circuit emploved in this one tube set is of the
“super-regenerative” type. But, lest the reader be frightened
by what he has heard about so-called “supers,” let me enmipha-
size that this set is not the least bit critical, unstable, or in
any way temperaniental in its operation. TUpon eareful con-
sideration of the schematic wiring circuit, shown in Fig. 1,
it is noted that it is in reality a “Flewelling” super, one of

(Continued on page 678)
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THE "POLYTONE"

F. M. SAMMIS

An entirely new and different electronic musi-
cal instrument. A light beam focused on a
photocell is modulated by frequency slits in a
record. These slits are wave shapes of vari-
ous frequencies obtained by means of an os-
cillograph or synthetically reproduced. Some
very interesting musical notes may be ob-
tained with this arrangement, in addition to
simulating the tones of pipe organs, flutes, etc.

HAT WILL the musical world

say when pipe organs are

made without pipes, pianos

without strings, bands with-
out brass instruments and the wood-
winds without either the wood or the
wind? Woell—it had better steel itself
for a pleasant shock for these things
have come to pass.

Imagine being able to sit down in your
living room or den and to commmand an
orchestra to play what you will, or to
play your own piano and to have this
new instrument add orchestral accom-
paninients and effects, or pipe organ
tones or tone colors which you yourself
may invent on the spur of the moment
and change them this moment and the
next and almost forever without tiring
of this new world of tone magic.

But you say, I know nothing about
music and 1 can't play. Very well; one
form of this instrument will be played
automatically. For a few cents a paper
rlayer roll or disk will be available
which will play the notes but leave to

Y
~

The “Polytone’ is operated similar to the piano.

your individual taste the matter of tone
selection.

The Nuttall photoelectric musical in-
strument which has been tentatively
dubbed with the rather inelegant name
of “POLYTONE,” after years of work
has been developed into a commercial
product. Few have realized that the
same elements that made talking pic-
tures possible may now be haruessed
with other elements and into a different
arrangement to produce marvelous new
musical tones. In addition to producing
musical qualities that are entirely new,
this unique device faithfully produces
the qualities of the usual musiecal instru-
nents with which we are familiar.

Figure 1 iliustrates an important and
practically the only moving part of the
Polytone. The light rotor or frequency
disk which is here shown has only two
octaves of what may be called light slits.
A few additional rows of experimental
frequencies have been added. This is
the form in which one of the earlier
mcdels was made though subsequently
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Fig. 1
Frequenoy dise with 2 octaves of Iight lite.
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(A) Light source. (B) Refiectors. (C) Frea,
disc. (D) Matt and wave pattern. (E) P.E. cell.
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a three manual instruments was con-
structed with five octaves and many
beautiful tone colors. The light rotor
which determines the frequency of the
emitted notes, may be of glass or of
some opaque material which may be
pierced with minute light slits. In the
finished instrument this member may
contain one or more octaves of slits as
physical requirements demand. The
function of the rapidly whirling light
slits is to cause a series of minute shafts
of light to pass over tone patterns as
shown in Fig. 2. If the tone pattern is
that of a flute and the number of light
tContinitrd on page 678)
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Fig. 3

Wave shape of various sounds or tones.
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Fig. B—Extending the speaker without wires.

HE RADIO fan who thinks that the

only pleasure obtainable from his

radio receiver is listening to radio

broadcasts, is missing a good deal of
enjoyment from his set. For example,
there are an infinite variety of fun pro-
ducing kinks that can be worked out in
conjunction with the radio set and radio
parts for house parties. When the usual
run of games lias been exhausted, there
is danger of the enjoyment being marred
by a sudden attack of the *“what shall
we do next” malady. With a little in-
genuity, you can save the day with the
aid of your radio receiver.

With little work previous to the party,
and the aid of an accomplice you can
make a mystifying Oracle such as the
one shown in Fig. A, who can answer
the most intimate of questions to the
discomfort of your “victim” and the de-
light of the othier guests.

The secret of the Oracle is evident
from the illustration, Fig. A. The dy-
namic speaker is shown open in the
back, for illustration purposes—actually
it would be comipletely closed and the
wires carefully concealed.

The schematic circuit, Fig. 1, shows
the principle of operation. The dynamic
speaker serves as a microphone when
the switeh is thrown in one position,
and projects enough sound to the head-
phones so that your accomplice, who is

sitting in another room with the appa-
ratus, can hear all that goes on in the
roont. Then at the appropriate time,
he simply throws the switch and makes
witty comments or answers questions, at
which time the dynamic speaker acts in
its correct capacity as a reproducer.

The parts for the Oracle are all com-
monly found in the radio experimenter’s
“shelf of gadgets”—the amplifier can
conveniently be the AF. amplifier of a
broadcast receiver; connections being
riade by the use of adapters plugged into
the detector socket and power tube
socket.

Phonograph Tricks

For those who are fortunate enough
to have either a combined radio-phono-
graph console or a separate electric
phonograph which uses a vacuum tube
amplifier to magnify the sounds picked
up from the record, there are additional
tricks that are both amusing and in-
structive. For example there is the old
trick of playing records backwards. This
has a never-ending appeal and can
always be depended upon to induce mer-
riment.

There are several ways in which the
record can be reversed. If the phono-
graph motor is one of the cheap non-
self starting synchronous type, the task
is simple. In this type of motor, you
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Here are the details for making the Oracle which will mystify and entertain your friends.
amplifier may be either the A.F. amplifier from a radio receiver or a P.A. unit.
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speaker works both as a mike and as a reproducer unit,
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PARTY TRICKS
WITH THE
RADIO SET

C. W. PALMER

have to give the turn-table a push to
make it start rotating. If you push it
the opposite way, it will continue to
rotate that way. Then, you simply
have to move the pickup to the other
side of the center pin and place it at the
center of the record instead of the outer
edge. This is usually quite simple, as
most eleciric pickups are arranged so
that the arc of rotation of the pickup
arm can be adjusted.

If the phono. motor is an inductive
type of unit, operated from some D.C.
source, the connections to the armature
can be reversed to chauge the direction
of rotation. As a last resort, if you can-
not reverse the motion in any other way,
you can hold the record on the top of a
pencil held vertically and press the edge
of the record against the edge of the
turn-table. If the motor is a strong one,
it will rotate the record by friction
drive, and the pickup can be shifted
over to cover the correct arc.

The effects produced by reversing a
record are quite entertaining, especially
if the records are chosen carefully. For
example, if a record of a piano is played
backwards, the music resembles a cross
between a violin and an accordian. Each
individual note is heard as a sharp
“ping” followed by the tone slowly de-
creasing in volume.

Fig. C

Programs can be heard without a speaker In
this simple way.
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How much do you use your
radio set—several hours in
the evening? If so, you are
missing much entertainment
from it. Listening to radio
broadcasts is only one part
of the possible amusement
that you can get from your
set. Why not enjoy it to the
full? One way to increase its
usefulness is described here.

Fig. A
The complete set-up for the Oracle, showing the concealed dynamic speaker.
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Fig. 2
One way to produce echoes with 2 pickups.

Extending the Speaker Without Wires

Another trick that is quite amusing,
especially to the young ladies present,
who invariably have to be persuaded to
participate, is the old stunt of extending
a remote speaker from the radio set,
without the use of wires. This is ac-
complished as shown in Fig. B, by the
linked hands of the guests. A magnetic
speaker is most convenient for this trick,
as no field current is needed. Two
members of the party touch wires which
lave previously been connected to the
output of the set (more on this pres-
ently) and the other guests arrange
themselves in two lines and the last two
touch the remote speaker terminals. In
connecting the wires to the set, if the
last stage is a push-pull type of circuit,
the wires can be connected directly to

MIKE PHONE LONG CARDBOARD
TUBE MIKE
Ilr/ NE 2/
)

Fig. 3
Echoes can be produced also in this way.
Mike No. 1 can be replaced by the radio set
if desired. The tube makes the echo.

RADIO-CRAFT for MAY,

the plate prongs on the power tubes. If
a single power tube is used in the set,
connections should be made to each side
of the output transformer primary, and
u condenser of about 2 mf. should be
connected in each wire, between the set
and the wires to be held, to prevent the
guests from receiving a shock from the
“B"” voltage passing through them.

Reception Without a Speaker

The above experiment was originally
described many years ago by Hugo
Gernsback, in one of his magazines.
Another one which was particularly
1ropular at the time is shown in Fig. C.
This is the stunt of hearing without a
loudspeaker, phones, or any reproducing
device. Three people participate, Two
wear a kid glove on one hand, or hold
a piece of thin paper between their hand
and the ears of the third person who
hears the music. Each of the other two
persons hold one wire from the output
of the radio receiver, connected as de-
scribed for the previous stunt. The an-
swer to the question “how does it work”
is found in the theory of the electro-
static loudspeaker or condenser phone
which is familiar to most people.

Radio Echoes

Many interesting eifects can be ob-
tained by echoes. This trick was origi-
nally suggested to the writer by a not-
too-selective radio receiver, which picked
up programs from two stations at one
time. It happened that two of these sta-
tions happened to be connected with the
same broadcast network, so that the
same program was often heard from
both stations. The peculiar part of this
incident is in the fact that the local sta-
tion was the key station from which the
program was originated, while the dis-
tant station received its program by
1and lines. In the balancing of induc-
tive and capacitive effects in these lines,
a lag occurred, which produced a very
amusing echo effect. Every speaker ap-
parently had a heated argnment with
himself, while music from a trio ap-
peared like that from a large orchestra.

In attempts to duplicate this effect, at

1934

will, several methods were worked out
which can be used at the house party to
amuse the guests. The first is with an
electric phonograph. As shown in Fig.
2, a second electric pickup is conunected
in parallel with the original one, and is
mounted at another convenient part of
the circumference of the record. Then,
by careful placemnent of the pickup
needles various echo effects can be pro-
duced.

Another method which is useful for
either the radio set or for “liome broad-
casting” is shown in Fig. 3. In this
case, a long cardboard tube produces the
echo. Input mike, No. 1, can be replaced
by the radio or phonograph. The longer
the tube, the greater will be the lag.

Magnetic Personality—Plus!

Quite a bit of fun can be had by per-
petrating a hoax on your guests. The
parts needed are an old voltmeter or
niilliammeter. (Use one that you do not
intend to employ for radio work again,
as it will probably be out of calibration
after the experiment.) Most of these
instruments are contained in bakelite
cases, although a few are enclosed in

(Continued on paye 680)

Fig. 4
The magnetic personality meter,
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A FUNDAMENTAL ANALYZER

O. W. CALDWELL “
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Fig. 2

Schematic wiring diagram of the Fundamental Analyzer.

E have seen the evolution of set analyzers over a

period of years, and watched them develop into

splendid instruments by which a complete analysis

of all tube circuits could be made by manipulation
of the switches and push-buttons on the panel. Then, all of
a sudden, came the flood of new tubes, with six, then seven
prongs, and the elements brought out in unusual places.
The analyzer manufacturers tried bravely to extend the use
cof rotary switches, push-buttons, and other gadgets to keep
up with these swiftly changing requirements, until the an-
alyzer of that type is guite an expensive, and in some cases,
4 complicated instrument. 1n the opinien of the writer, the
situation calls for a “New Deal.”

The purpose of this article is to present an instrument that
goes all the way back to the fundamental principles and
starts over, from a different angle—the “switch-board”
method—which allows thorough and complete analysis of eir-
cuit conditions without need of switches, push-buttons, tog-
gles, rotaries, or other complicated machinery. All this with-
out sacrificing any advantage that should be offered by the
modern analyzer, or slowing up the operator’s techunique,

It is possible with this instrument to break into, bridge
across, or isolate for external input or output, any civcuit, or

Fig. A
Note the amazing simplicity of this unit.

Appearance of the analyzer.
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circuits, at the tube socket. It is possible to test tubes by
the reliable grid-shift method. Voltage measurenients may
be made with the set chassis or any tube element as the
reference point. The ohmmeter section is highly developed,
and offers new poiuts not betore offered, and the analyzer
cffers every available point-to-point resistance analysis at the
tube sockets.

Ranges available for external use as well as in the an-
wlyzer, are 0-5, 10, 50, 100, 250, 500, 750, 1000 V., A.C. or D.C.:
0.1, 5, 25, 100 ma., D.C.; 0-1000 ohms; .1-meg; 1 meg. A.C.
voltage measurements are used for output measurement
through a separate jack which includes a blocking condenser
1 isoliate the meter trom D.C. plate current. An outstandiug
advauntage over the standard analyzer is that all of the tube
cireuits are available simultancously, so that by the use of
eXtra meters more than oue reading can be made at one time,
and parts can be temporarily inserted in circuits without un-
soldering the wiring or even pulling the chassis.

General Description

The tester consists of two separate circuits entirely, as
shown in the wiring diagram, Fig. 1. The universal meter
comprises the meter, ohmmeter resistance network, and the
two right hand columns of jacks. The analyzer section con-

(Continned on payge 68M

Fig. B
All batteries are mounted inside.
the tube circuits available simultaneously.

Internal view. This design makes all

for MAY, 1934
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MORE SUMMER SALES IN RADIO
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SUPPOSE I belong to that group of

radio experimenters commonly re-

ferred to as “pests” by accomplished

Service Men. 1 repair radios (gra-
tis) for some of my friends, guide them
in purchasing new sets, and generally
am on hand to offer criticisms whenever
Service Men do inefficient jobs. Since
192¢ I have been constantly in touch
with the field. I've witnessed the advent
ot new apparatus, new transmission sys-
tems and all the lot, but not until last
sumnier did I discover—to my sorrow—
that radio Service Men were by no means
covering the field to the best of their
ability.

My folks live in a small town. Potts-
town we'll call it. Located on the shores
of Lake Ontario, it has always been said
to have the best DX location in the
country. I arrived in Pottstown in
Angust, the dullest month in the radio
vear and immediately started my cam-
paign.

In the first place I noted the radio
used by my folks. An Atwater-Kent, vin-
tage of 1928, it had not had a tube re-
placed since installation. Volume was
weak on all stations. The original aerial
installed by myself in 1925 had been dis-
carded and instead the local Service Man
had rigged one on the opposite side of
the house, run the lead-in wire through
a cellar window, across the cellar and
through a hole in the living room floor
to the set. Why he ignored the thirty-
foot mast in the back yard I don’t know.

Through my father I learned the name
of the local Service Man and the fol-
lowing day I visited him. His establish-
ment was located on the main street,
His business covered not only radio sets
but refrigerators, electrical appliances
ard used automobiles. I opened the
door of the store and entered.

Mr. Jones was seated at a bench at
the rear of the show-room, obviously
servicing a radio receiver. After intro-
ducing myself T watched him work. In
the particular set he was replacing a
transformer. After much prying I found
that he would profit by two dollars when
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tle job was finished.

“That’s not much profit for two hours
work,” I told him.

“Maybe not,” said Mr. Jones, “but the
radio business isn’t what it used to be.
Once in a while somebody conies in and
buys a set of tubes, hut I haven’'t sold
a new set since last Christmas.”

Somehow it got under my skin. Mr.
Jones was, obviously, an ‘“order-taker.”
He answered the telephone, replaced a
tube, serviced a set, and waited for cus-
tomers to storm his place of business.
In the company for which I work, we
cannot tolerate this kind of salesman,
and it is the business of the advertising
and sales departments to make ecvery
saiesman a °‘salesman.”

Out of a clear sky I shot a question to
Mr. Jones—“Would You like to make
radic the higgest paying of your three
enterprises?”

“T couldn’t,” he said promptly.

It was a nervy thing to do, but I
reached up and shapped off the solder-

irg iron. *“Mr. Jones,” I said, *maybe
you couldn’t, but we can. I've got an
idea.”

He took it very well, just leaned back
in his chair and said—*"Shoot.”

For two hours we talked. I fought for
every point, downed his arguments with
2 burst of new ideas, and at the conclu-
sion he admitted that he would try the
plan.

The next day we started. A local
show-card artist made us a window sign
to be placed atop of a console model
radio which had graced Mr. Jones’ win-
dow for six months. It read:

WOULD YOU LIKE THIS RADIO
FREE
i

From the local bank we borrowed a
mimeograph machine. On it we printed
the following message:

“For years Pottstown has been noted
for having the best radio location in the
country. Back in the old days a great
many DX (distance) reception records
were hung up in the city.
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have become 'order takers'

Author's note: ""Too many radio men today

of

instead

salesmen. As an advertising man | investi-
gated the field, and during a trial period of
anew sales plan, worked in a small up-state

community, it brought such results as to war-

passed on to others in the

ﬁg :‘:‘) % industry."  What do you think of it?

C. K. MOON

“The Jones Radio and Electrical Sup-
rly Company is determined to see that
Pottstown maintains its old record for
radio reception. The beautiful General
Electric radio set displayed in our win-
dow will be given, free of charge, to the
person submitting the best list of broad.
cast-band broadcasting stations received
by any inbabitant of the city living
within a radius of ten miles, during the
month of September.

“Rules of the contest:

1. All stations niust be located more
than two hundred and fifty miles from
Pottstown. Do not submit reception re-
ports of stations nearer than that.

2, An official verification, received from
each station, will be necessary. Simply
send to the station received a post-card
or letter noting the programs heard
during a certain period, and ask for a
verification, enclosing a 3 cent stamp for
rcturn reply. If stations heard are units
of a chain, listen for special announce-
ments at the close of chain programs.
Due to delay in mails and answering let-
ters, entries will be accepted up to and
including October 31.

3. Copies of “White's Radio Log" may
be obtained from the local stationery
stores for ten cents. Check all calls
carefully before sending for verifications.
Verification cards may be purchased, in
printed form, from the Pottstown Press
offices for 25 cents a hundred.

4, Additional information may be had
by applying at this establishment:

JONES RADIO AND ELECTRICAL
SUPPLY COMPANY
Pottstown, N. Y,

Service
Telephone Sets
933 Tubes

The next day was Saturday. Farmers,
in a farming community, visit the town
in droves on that day. Townspeople too
make Saturday a big day for shopping
and Mr. Jones’ window display {(dusted
off and redecorated for the occasion)
caused no little comment. Through the

(Continued on page 686)
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A FOUR TUBE

SHORT-WAVE CONVERTER

A 4 tube short-wave converter, which will work into any set, either T.R.F. or superhetero-
dyne. It will increase the range of the broadcast receiver from 200 down to 15 meters,
permitting complete short-wave and broadcast reception.

HERMAN COSMAN*

Fig. A—Front panel view.

ANY LISTENERS of broadcast reception who have

an efficient radio receiver, and who have heard so

much about short-wave radio reception (possibly

made a half-hearted attempt to rig up something

that would permit them to get the lower wavelengths—onty

to be discouraged by the results) should consider the con-

struction of this converter. The thrill of obtaining police

calls, airplane communication, short-wave broadecasting, ama-

teur telephone conversations, all over the country (and other

countries too), may be yours very easily, and without im-

pairing the present efficiency of your receiver, The unit has

been designed very carefully, fron1 an angle of efficiency, and

also simplicity—since it is realized that not all short-wave

enthusiasts, or would-be enthusiasts, are in a position to
understand or manipulate complicated apparatus.

The converter employs a principle similar to that in super-

#* Chicf Engineer Tri-Mo Radio Co,
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Fig. B—Top view illustrating parts layout.

licterodyne receivers, namely a first-detector and oscillator—
since it is essential that the short waves (higher frequencies)
be heterodyned and brought into the receiving range of the
broadcast receiver. Four tubes are used, a 58 as first R.F.
amplifier, a 56 as oscillator, and another 58 in the LF. ampli-
fier stage. An 80 or 5Z3 tube is emiployed for rectification for
“B3” supply so that no external batteries are necessary.

The wiring diagram for this converter is shown in Fig. 1.
Note that no tapped coil arrangements are employed, but
instead a complete multi-coil unit with a simple switch sys-
tem for selecting any wave band from 200 meters to 15
meters. The tuning of the set is accomplished in a manuer
that is slightly different from that of the average broadcast
receiver. The receiver is first set at any desired position of
the scale. Then the two gang condenser unit in the con-
verter is tuned until the signal of the desired station is
hecard, after which the 140 mmf. trimmer condenser is em-

(Continued on page 630)

Fig. 1, left—Schematic wiring diagram of converter.
Fig. C, above—Underneath view of chassis.
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Fig. A
Construction of “light gate."

HERE have been numerous success-

ful experiments in recent years

which have demonstrated the pos-

sibility of “talking over a beam of
light” in strictly point-to-point commu-
nication. The secrecy of such transmis-
sion of messages is as good as the opti-
cal system, and this method of talking
across space can be made precisely into
“heam narrow-casting.” Communication
by light beam is limited to optical paths
a few miles in length. It presents cer-
tain advantages and disadvantages over
shiort-wave and ultra-short-wave radio
transmission. On the credit side stand
complete secrecy, the absence of R.F. os-
¢illators and generators, low cost, and
ease of operation. On the debit side
stand interference from atmospheric con-
ditions, the necessity for a completely

is described.

Additional descriptive data re-
garding "talking beam” trans-
mission and reception will be
found in the April, 1933 issue of
RADIO-CRAFT, page 593, aond
in the Feb., 1933, issue. Another
type of mechanical shutter device
for modulating a light beam is
described in the latter issue, and
which information might give the
constructor additional hints that
may aid him in building this unit.

clear optical path from sender to re-
ceiver, and the requirement of a strong,
steady light source.

Many of the past experiments utilize
a beam of light which is modulated by
the varying output of a neon glow tube.
The author describes here a peculiarly
simple and effective method of light
mocdulation which presents certain ad-
vantages. For such light values applied
to the transmission of optical telephony,
the name “Telephotophone” seems ap-
propriate. In this particular apparatus,
the voice or music currents from an
A.F. amplifier are passed into a mag-
netic loudspeaker unit, such as the type
used in cone-loudspeakers. Coupled di-
rectly to the armature of the unit is a
vane which forms one side of a slit (see
Figs. A and B). Thus the width of the

MICROPHONE
o

INPUT SIGNAL

LIGHT VaRIABLE SUIT

OF LIGHT GATE

OYNAMIC
REPRODUCER.

CONDENSING
LENSES ,-"
_f
. - /,/-W'I"—_;—_—_—_—:::,:_\ —
i ~— - ' v
W —r~— { L oyt AMBLIFIER. !
Y / | -V Na-—moox 7
- -1_ —_— I - \___/

“TELEPHOTOPHONE"

This title has been employed because it
applies to the transmission of optical tele-
phony. Much has beenread of "light beam"
transmission of sound, but few experimenters
realize that they can build equipment that
will permit them to imitate the results of the
more complex devices. In this article a sim-
plified light gate for talking on a light beam

DR. R. M. SUTTON

Fig. B
“Light gate’ ready for operation.

slit varies in accordance witlt the cur-
rents flowing through the speaker unit,
and it is thus possible to vary the in-
tensity of light which passes through
the slit. This varying light beam is
focused by lenses or by parabolic mir-
rors upon a distant photoelectric cell,
where the variations in light intensity
cause varying currents to flow in the
light-sensitive cell. The cell is coupled
to a high-gain A.F. amplifier and the
output of the amplifier activates a loud-
speaker to reproduce the original mes-
sage. The accompanying diagrams will
show the scheniatic arrangement of the
necessary apparatus. (Figs. 1 and 2).
(Continued on page 686)

Fig. 1

1llustrating equipment set-up for light-beam
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Fig. 2
High-gain stage connects to P.E. cells.
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SOUNDHEAD OPTICAL SYSTEMS

J. T. BERNSLEY

CARRIAGE

M

OBJECTIVE ~
LENS

%, ROLLERS
o)

3)\

FILM GUIDE

The adjustment and care of
optical systems and associ-
ated equipment in sound-
heads are thoroughly out-
lined in this article. Service
Men who are interested in

the "talky" field will find this

FiLmM GUIDE
SHOE

LIGHT APERTURE
{ EITRER SLIT OR

ASSEMBLY L. g . i . .
nereon) | information interesting and
Fig. 3 necessary.
Optical lens barrel, adjustments A, B, and C are explained in text.
CONSIDERABLE number of Service Men have become
interested in the servicing of sound equipment. -A- -B- -C-

probably due to the change in policy of the larger

sound equipment manufacturers in regards to com-
pulsory service of their equipment. This is, probably, applic-
able only to new ‘“‘sales” of equipment, since the installations
that were made some few years ago were obtained on a
“lease” basis and included service inspection for a period
varying anywheres from two to ten years. At the present
time, it is understood, “talky” equipment (particularly the
small theatre type) is being sold outright, with service in-
spections and maintenance by company’s engineers being
optional with the exhibitor. In cases of this sort, or where
equipment manufactured by independent manufacturers
exists, it is entirely possible for the local Service Man to
arrange for the proper servicing and maintenance of the
equipment. This may be done either on a weekly or semi-
monthly basis, or only in cases of emergency (at times of
breakdown), depending on the choice of the theatre manager
——or in most cases the selling ability of the Service Man. It
is needless to say that the more often periodic inspections of
the equipment are made, the less likelihood of a breakdown
—-since worn or defective parts may be replaced in time to
prevent such a catastrophe and thus save the management
considerabie money in the long run.

While the service procedure of any theatre equipment is
somewhat varied and involved, depending upon the type of
equipment installed, the theory concerning the adjustments
on optical systems is practically the same for all of them,
The position of the various adjusting screws in different
makes will, of course, vary bhut their importance, relation

TOO-
HIGH

TOO-
Low

CORRECT
ADJUSTMENT

ABOVE ARE EXCITER LAMP IMAGES SEEN ON

SHEET OF PAPER. HELD NEAR PHOTOCELL:-

HOUSING APERTURE, FOR RELATIVE POSITIONS
OF LAMP. NO FILM IN SOUND HEAD.

Fig. 2
Proper adjustment of exciter lamp is shown in *C.*”

sound heads. Then again, the reasons for discussing the
udjustment of this mechanism in the sound head in prefer-
ence to other parts is partly due to letters requesting this
information, and due also to a consideration of the general
store of knowledge that the average service technician has
on hand. This generally includes amplifier circuits and
theory, which is the chief requisite of any “talky” Service
Man, speakers, power supply units, and “faders”—which is
nothing more than a potentionieter type of variable resistance
for changing from the output of one machine to the second.

and proper manipulation are identical for all makes of However, most of the radio-technicians have no knowledge
(Continued on puge 682)
o we—— | - —— ] 2l -B- -C-
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(pi A ; (= - " " SLIGHTLY

VARIABLE WIDTH-—
CONSTANT DENSITY.

-B-

CONSTANT WIDTH—-
VARIABLE DENSITY.

-A-

Fig. 1
flustrating the two most popular types of film recording.
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C- CORRECT ADJUSTMENT; EITHER COMPLETE
BLACK OR WHITE CIRCLE AS FILM IS PULLED
SLOWLY.

Fig. 4

Focusing adjustments, best when image shown at "C" is obtained.
A and B show two degrees of mal-adjustment.
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SERVICING

THE “TALKIES”

In this, the final installment, the author de-
scribes in detail methods for obtaining infor-
mation regarding the equipment in a theater,
and how to best obtain replacement parts.
Also some valuable hints on service pro-
cedure, defining the projectionist's part as it
ties in with the Service Man's duties. Further
information is given on just how much work
the Service Man may possibly get from vari-

ous types of theaters.
PART VII

EADERS who have followed previ-

ous articles of this series are now

ready to consider definite and de-

tailed plans for contacting local
theatre personne! and arranging with
them to service talking picture equip-
ment and sell supplies for the same.
Many concrete suggestions follow. But
everything that will be said below is
qualified and limited by those circum-
stances of theatre business. and by the
nature and problems of theatre berson-
nel, which were outlined in the course
of the previous discussion and cannot be
repeated here. The detailed suggestions
given below cannot be seen in their
proper light, and may not prove in the
least helpful. unless the preceding dis-
cussions of the peculiarities of show
business, the psychology and speeinl in-
terests of showmen, and the labor union
and other problems of the projectionist
hare been thoroughly digested and un-
derstood.

How to Contact the Manager
The simplest and most direct method
of securing theatre business is of course
to go up to the manager and ask for it,
but if the manager is not disposed to

A hard-of-hearing aid that the Service Man
might Interest the theater in.
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A complete theater-type amplifier.

AARON NADELL

place full confidence in a stranger (per-
haps acquainted with *“talkies™ equip-
ment) who casually asks leave to inter-
vene in the service of the theatre's most
precious asset. the sound system, it may
be: necessary for the Service Man to sug-
gest some Drofitable ideas not a part of
the regular sound system. Thus, the
Service Man can:

(1) Give the manager a radio set, to
be awarded in one of his prize contests,
in return for permission to display other
radio sets in his lobby, or to advertise
radio receivers anc servicing from his
screen;

(2) Sell, rent or lend the theatre a
P.A. system to be used under the mar-
kee, in front of the theatre, for hallyhoo.
(1f lent without cash consideration, se-
cure lobby or screen advertising in re-
turn.);

(3) Sell, rent or lend the theatre a

P.A. system to be used in a ballyhoo
truck (if without cash consideration,

secure lobby or screen advertising in re-
turn);

(4) Rent or sell (perhaps on trial) a
set of ear-phones, or the more modern
“bone-conduction.” aids for patrons
“hard of hearing.”

In the course of conversation along
these lines it is logical to express inter-
est in the sound system of the theatre,
and ask permission to visit it. Thisg is
especially true because three of the
ahove four suggestions lend themselves
readily to electrical connection with the
regular sound installation. If a radio
set is given away, a program received
by it may be conpled (either directly,
cr through the announcing microphone
if the manager is hesitant about per-
mitting small changes in his sound sys-
tem) to the theatre’s ambplifier, and
played through the stage speakers. Con-
versely, radio receivers displayed in the
lobby may be coupled directly, or
through microphones. to play part of the
sound of the show. A P.A. system under
the markee may also be coupled to the
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show, or it may be wired to switches that
will allow its amplifier to serve as an
emergency amplifier in case of trouble
with the regular system. Hard-of-hear-
ing aids may be coupled directly to the
theatre’s sound equipment or may pick
up the sound through a microphone con-
cealed in the theatre, Thus, conversa-
tion about any of these business angles
leads directly to discussion of the sound
system proper.

How to Study the Sound System

First of all, de not touch any part of
the equipment without permission of the
man who is in charge of it. Secondly,
even after he grants you leave to “look
it over,” never open any panel cover or
door while the show is running without
hiz express consent. You may stop the
show and be escorted to the street as an
incompetent bungler, since much sound
equipment is made with safety switches
that cut off all power when a panel is
opened.

You will find that the sound system is
essentially an audio frequency amplifier,
with little in it the radio man has not
met many times before in the course of
bis ordinary radio and P.A. work. The
photoelectric cell seems puzzling to some
Service Men. It is simple and easy to
deal with; its action having been ex-
phlained in outline earlier in this series;
it is described in detail in any number
el reliable text books and in any large,
modern encyclopedia. The rest of the
sound system is mostly switches. Most
Service Men are equipped with tables
or hoards for testing, on which they
have mounted numerous meters and test
leads, all operating by means of switch-
ing arrangements, Now the world’s mest
competent electrical engineers would not
understand at first glance the switching
system the Service Man happens to have
in his own test panel as well as it is
understood by the man who built that
panel, but there is nothing complicated

(Continuwed on page 683)

665



APPLICATIONS OF THE 25Z5
VOLTAGE DOUBLING TUBE

H. K. BRADFORD*

Not many of our technical readers fully realize the versa-
tility of the 25Z5 rectifier tube. It is a tube that can be put
to a number of varied uses, due to the flexibility permitted
by its design. It may be used as a simple half-wave rectifier;
full-wave rectifier; voltage doubling device—that is, to pro-
duce twice the voltage input in the output, where A.C. is
employed; or as a combination power speaker supply device
for A.C. and D.C. lines. The many applications possible
are explained clearly, and in detail, in this article.

EFERENCE is made to that very

ingenious tube of recent design, the

25Z5. Because of its revolutionary

principle of operation it has in-
vited considerable discussion and com-
went. Not only is its operation as a
full-wave voltage-doubling rectifier of
particular interest but also its adapta-
bility to universal equipment (receivers,
transmitters, oscillators, speakers, etc.)
These indicate its wide application, It
is with these applications of the tube
that we are concerned,

To enable the simplest possible discus-
sion of this tube’s operation as a voltage
doubler an analysis diagram is given in
Fig. 1. To further aid in its understand-
ing we will consider it from the view-
point of “electron-analysis” rather than
current flow.

During the entire half c¢ycle in which
terminal A is negative with respect to
BB etectrons will flow from cathode 2 to
blate 2, into condenser C, and they will
be drawn from the plus plate of C. to B,
charging C, to a potential of 155 V. This
is the peak voltage of 110 V. R.M.S.
Condenser C,, also has the opportunity
of charging through R and L, from plate
2. but we assume that R is much larger
than the tube drop and thus C, will re-
ceive a smaller charge, Its polarity will
oppese C, with reference to the output
circuit. It will be opposite to the polar-
ity indicated on the diagram.

When B is negative with respect to
A electrons will flow into the lower plate

* Capital Radio Research Labs,

of C, out of the top plate, through sece-
tion 1 of the tube (cathode to plate)
and hence to A. This not only dissipates
the existing reverse charge on C: as just
mentioned, but also tends to lower the
charge on C, through the circuit L,R in
a manner outlined in the charging cycle
for C,. If we temporarily omit R we
find that the two reverse actions due to
the continuity furnished by R will be en-
tirely eliminated and the potential across
C, as well as C, will be 310 V. or the
sum of the fully charged voltage of C.
(155 V.) plus that of C, (155 V.),

It may be interesting to note in pass-
ing that when R is replaced by a num-
her of plate and screen-grid circuits,
there being no appreciable leakage and
no bleeder current in the load, the re-
verse action can exist during both half
cycles. At all times these reverse volt-
ages are correctly polarized through the
load.

The time constant of the tube drop and
C, and C, is so extremely small as to be
entirely negligible allowing hoth con-
densers to reach full peak charge with
nto load. Within the conductivity limits
of the tube the voltage to which each
condenser (C: and C,} will charge de-
pends on the ratio of the load resistance
to the tube resistance (one half that of
one rectifier section). As the load cur-
rent inereases the tube drop increases
in almost direct proportion, The pro-
portionality is so good that a “regula-
tion factor” may be obtained for con-

stant values of C, and C, which will
yield pertinent information as to tle
output voltage which may be expected at
any load current.

This factor is obtained as follows:

(1) E.—E

Ke——
IL—L

Where E. is the lowest voltage in-

tersecting the curve.

Where E, is the highest voltage in-

tersecting the curve.

Where I is the lowest current in-

tersecting the curve.

Where I, is the highest current in-

tersecting the curve.
Example—

Then the voltage to be expected for
any current I up to and including
maximum is:

(2) E =310 — KI

Where K is the regulation factor and
I, the current assumed. Suppose we
would like to know what current we
can obtain at any specified voltage:

310—E
(3) I=e——
K

Where the same factors are involved
and the characteristic eurve for the
tube with our bhasic formula (1) we
can obtain K for any value of capacity

for C: and C..

(Continued on page 687)

Fig. 1
The 25Z5 as a voltage doubling device.
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Fig. 2
A split half-wave rectifier circuit.
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Fig. 3
A parallefed half-wave voltage supply.
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AN A.C.—D.C. AUDIO
PRE-AMPLIFIER L. J. LITTMANN*

Here is a self-powered pre-amplifier that will operate on
either alternating or direct current. It has many uses as
explained in this article.

ERE is an item that has valuable appeal to every P.A.
amplifier man and to every radio set owner, although
primarily it was designed to serve in the P.A, ampli-
fier field. Briefly, its purpose is to “pre-amplify” or
to “boost” any A.F. signal produced by such input devices as
phono, pickups, carbon microphones. crystal microphones,
condenser microphenes, dynamic microphones, ribbon micro-

phiones, photoelectric devices, etc.

* Chief Engineer, Coast-to-Coast Radio Corp.

(Continned on paye 691)

Such input devices are at-
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Fig. 1, left

Schematic circuit of the
A.F. pre-amplifier for
1 P.A, and experimental

The transmitter.

E\'ER since the article, “A Wired-

Radio Public Address System,” ap-
peared in the November, 1933, issue

of RAbIo-CRAFT, interest in this new

and novel I’ A, design, and extremely con-
venient method of P.A. installation and
operation, has been rapidly increasing.
The features that are exclusive to this
system have found emphasis in commer-
cial operation. Two units comprise the
complete commercial “wire-less” P.A.
srstem. Units Z and R, the transmitter
and receiver, respeetively, are illustrated.
The transmitter is often referred to as

a “socket mike,”” since it plugs into the
wall socket like a vacuum cleaner or any
other appliance, and incorporates a mi-

* Miles Reproducer Co,
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use.

Fig. B, above Fig. A, top-right

Note the neat appear-

ancce of the completed

unit., Gain control RS
is on front.

Sub-chassis layout of

the pre-amplifier. 1m-

portant units are iden-
tified.

"WIRE-LESS”
P. A. INSTALLATIONS

J. M. KUHLIK*

The "transmitter’ of this "wire-less' P.A. system energizes
a building's entire lighting system with sound that may be
"picked off" by any radio set; or, the special "receiver."

crophone. The “socket mike” functions
as a diminutive radio station: the *“pro-
gram” of this “station’ as picked up by
the microphone being fed into the wall
receptacle (from which the unit receives
its current supply) as “wired radio.”

This “wired radio” program is then
taken from any wall receptacle in the
building by means of a radio set (con-
nected to the light line through a small
fixed condenser); or, merely by plugging
into the wall socket the specifically de-
signed “socket amplifier” or “receiver’'—
which also receives its current supply
from the same outlet.

It is not necessary to run wires from
point to point (often impossible in mod-
ern, steel-and-conerete buildings). Fur-
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The receiver.

ther, the complete apparatus may be set
up and ready for operation, at gatherings
of every sort, in a few minutes.

Novel Applications

Although there are a great many places
where a wire-less P.A. system finds ap-
piication, we will only discuss five new
uses that have been brought to the atten-
tion of the writer, and which may sug-
gest to technicians and prospective cus-
tomers still other uses.

These applications are listed as fol-
lows: (1) traveling theatre ballyhoo ser-

vice; (2) department store program re-
lay and call system: (3) hospital call
service; (4) remote alurm iudicator;

(Continued on pane 692)
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A "DOUBLE SUPER"” ALL-WAVE
12 TUBE SET

This receiver incorporates innovations in circuit design that
make it a super-sensitive and selective radio set.

HE radio chassis in this 12 tube all-
wave receiver uses a double super-
heterodyne circuit. Through the use
of a multi-section range switch, any
one of four tuning ranges extending
from 16 to 565 meters may be used.

By means of this range switeh, radio
signals are made to follow one of two
general circuit paths, depending on their
wavelength. If the signal is in the broad-
cast band, it is fed directly to the tuned
input circuit of the R.F. tube, and from
there on amplified in the usual way.
During broadecast reception the short-
wave section is rendered ineperative by

{(All photos—courtesy Stewart-Warner Corp.)
Fig. B
Power pack and receiver chassis are separate.

applying a very high negative bias on
the short-wave oscillator tube.

When the set is switched over to any
one of the three short-wave ranges, the
received short- wave signal passes
through the short-wave detector, where it
is converted to 1,540 ke. by the action
of the short-wave oscillator and it is then
amplified at this frequency in the broad-
cast section of the receiver.

By the use of a separate A.V.C. tube,
iuput to the second-detector is kept prac-
tically constant regardless of variation
in signal strength. Volume is controlled
by a potentiometer in the diode circuit
of the 55 second-detector tube. This vol-
ume control feeds any desired portion of
the A.F. signal to the triode section of
the tube which acts as an audio ampli-
fier.

This amplified A.F. signal is then fed
into a resistance-coupled push-pull stage.
The resistance-coupled push-pull stage
with its necessary phase reversal tube,
not only eliminates the distortion which
would be produced by an input trans-

former but also increases the low-fre-
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Fig. 1

Wiring diagram of power pack.

Fig. A
A simplified calibrated tuning scale is used.

quency response, and greatly improves
the tone quality,

The type 56 phase reversal tube as
used in the resistance-coupled push-pull
circuit, funetions as follows: By means
ol a voltage divider arrangement (re-
sistors 51 and 52) one-sixth of the audio
cutput voltage of the 55 is impressed on
the grid of the 568 which reverses the
phase, amplifies the signal to its original
value, and applies it to the grid of one
of the 2AD output tubes. The other 2A5
receives its signal direct from the 55.
Thus the two output tubes receive sig-
nals of equal strength but in opposite
phase relation, giving a true push-pull
effect without the use of a transformer.

Local-Distance Switch
The local-distance or “quiet” switch,
which is operated by an in-and-out wio-
tion of the tone control knob, makes the
following circuit changes. In the “in"
or local position, the primary of the R.F,
ceil is shuuted by a fixed condenser, thus

(Continued on page 688)
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THE ANALYSIS OF RADIO RECEIVER SYMPTOMS

OPERATING NOTES

WHAT THIS DEPARTMENT
IS FOR

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

Have you, as a professional
man, encountered any unusual
or interesting Service &inl(s that
may help your fellow workers?
If so, let us Imve them. They will
be paid for, upon publication,
at reqular space rates.

A.C.-D.C. RECEIVER TROUBLES

HE advent of the “cigar box.,” uni-

versal-current type of receivers has
no doubt been partly responsible for the
present trend of the radio industry in
putting out small, low-priced sets. which
naturally demands low service and re-
pair charges. While this may be disad-
vantageous to the Service Man, the fre-
quency with which these sets have to be
serviced, more than balances the low
service charges, This is to be expected
for, besides the cramped quarters in
which they are housed, which get real
hot after a few minutes operation, they
are subjected to more severe usage,
‘While the 75 lb.. 10 tubers of pre-A.C.-
D.C. days may stand in the same corner
for months at a time, the present-day
cigar box type changes position almost
as often as its owner leaves his flat or
apartment.

INTERNATIONAL KADETTE

EVERAL cases of no reception in this

receiver have been traced to the failure
of the 75 ohmn resistor in the plate lead
of the KR-1 rectifier. A check-up usu-
ally shows no plate and screen-grid volt-
age on all tubes. While it may be sus-
pected that the cause is a bad rectifier,
or shorted filter condensers, it has been
found in many cases that this resistor
is at fault. A 10 W. wire-wound resistor
is usually sufficient for replacement (or,
if necessary, it can be shorted altogether,
but this is not good practice). See
Fig. 1.

The KR-1 rectifier, however, has been
the cause of a good many failures in this
receiver. There are times when the set
will perform right on D.C., but not on
A.C., due to a bad rectifier. When this
happens. the rectifier brightens up like
a Jamp when the set is plugged into an
A.C. outlet.

for MAY,

RADIO-CRAFT

One frequent cause of complaint in
this model is squealing at the high-fre-
quency end. This develops after a few
months of operation and on sets that
hive been carried around a lot. The
effect is caused by the short projecting
wire from the control-grid of the 36 de- |
tector being too close to the R.F. coil.
(See Fig. 2,) Due to the fact that when
the set ig carried around the aerial wire |
18 tucked into this compartment of the |
set, the feed-back wire is often bent out |
of pesition when the aerial is pulled out
again and again. A little trimming and
adjustment always stop the oscillations.

GANGED

N

X+ REGENERATION
WIRE

PHILCO 53 UNIVERSAL COMPACT

VERY interesting case was a Philco

53 universal compact., The com-
plaint was very low volunte. A check-
up showed all plate and screen-grid volt-
ages low. The rectifier, a 12Z3 and all
tibes were checked, and all seemed
0.K. A short was presumed, and an in-
vestigation of all suspected parts was
made with this in mind. This, how-
ever, did not disclose the fault. Finally,
a new rectifier was substituted and the
set played very well; and the voltages
then read were "normal.” The rectifier,
though it checked »good” happened 1o be
at faulf,

Examination has shown that this par-
ticular tube when in the set does not
get the right heater voltage. Actual
measurement shows only 5 V., when this
tube is rated at 12 V. Incidentally, we
have Tumn into a lot of these tubes with
faulty heaters. The most common ones
that develop this trouble are niostly the
38; a few 36’s and 39’s, and the 12Z3.

CLARION A.C.-D.C. 5 TUBE SET

A COMMON cause of complaint in this

very sensitive set is low volume
after a few months of operation. It has
bcen found that in most cases this is
due to the detector plate load resistor.
The only remedy is replacement. One
particularly bafling case came to our at-

(Continued on page 696)
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RADIO-CRAFT TABLE OF
[ ) - - Ll

In this tabulation RADIO-CRAFT presents something entirely new and extremely
valuable for the Service Man. All of the standard types of tubes are listed, and the

- - . . - - &g & L)
bias resistor values for differing circuit conditions are enumerated. On the opposite

- . . . 0 . 3

page is a complete description of the procedure in applying this useful tabulation.
—TUBE-— —VOLTAGE— ——OHMS—— Mig., | ~TUBE—~ —VOLTAGE— ——OQHMS— Misc. | —TUBE—~- —VOLTAGE— ——~OHMS——  Mis.
Type Use PlateSG C-G Plate Bine  Notea | Type Use Plate5-G C-G  Plate Bias  Notes | Type Use PlateS-G C-G  Plate Bias  Notes
JEU R 135 3.5 — 3.0 — O 1 27 A N — —60 — 2,225 E-11 50 A 400 — —7200 — 1,275 N'v
A6 C 180 675 — 3.0 — o ! 27 A 13 — —90 — 2,100 E-11 50 A 450 — —840 ~— 1,530 N
283 A 250 — -450 — 700 G 27 A 18 — —134 — 2,850 E-11 53 BDA 200 — — 4.0 .25meg. — —_
283 APP 0 — —g20 — 700 G 27 A 180 — — 6945000 3450 E-1 53 BDA 250 — — 3.0 .2-meg - —
273 APP 300 -- —620 — -— A 27 A 250 — — 7.3 70,000 3,325 E.11 53 24 250 — — 3.0 .25meg. — —_
244 A 1) — = — 500 —_ 27 A B0 — =210 — 4,100 H 53 24 250 — — 3.0 .25-meg. — —_
278 A 250 — - —_ 509 - 30 LD 445 - — o o - 53 A 250 — — 350 — 838 13
24 BD 20 ~ —  — 50,000 — |3 BD 180 — —|10 .25-meg. 44,000 H 3. A 300 — —60 — 90 13
245 AP 230 230 —155 — 410 B w BD 180 — —16.0 .l-meg. 80,000 11 53 B 20 — —00 — = -
2 TA 100 — —1.05 .25-meg. 10,500 E 30 A 99 — —45 — 1,800 E 53 B 300 — —00 — = e
206 TA 185 — —1.05 25.-meg. 6,200 E 10 A B — —90 — 3,000 E 55 TA 135 — —105 — 2,840 —_
245 TA 18 — —1.25 . s-meg. 4,900 E 30 A 180 — —138 — 300 E 55 TA 180 — —135 — 2,250° —
A9 TA 0 — — 13 .25-meg. 3,170 E 0 A 0 — — 3.5 50,000 1,700 E TA 180 — —14.0 .1-meg. 23,000 C
246 TA 250 — —1.35 5.meg. 5,600 I 31 A 135 — —225 — , 500 B 35 TA 250 — —11.0 .25-meg. 17,600 —
247 C 100 50 —15 — 175 2 31 A 18 — —300 — 2, B 55 TA 250 — —200 — 2,500 —_
207 C 20 75 —22 — 240 3 32 LD 100 35 — .25-meg. — — 56 LD 45 — - - —
247 C 250 100 — 30 — 290 4 32 LD mo 35 — 25-meg. — 9 36 BD 138 — —100 — 50, H
2B7 PR 100 100 — 30 — 400 — |32 BD 135 45 — 4.5 .l-meg. 18,000 — 56 BD 180 — —120 .15-meg. 60,000 H
B7 It 180 75 —30 — 700 —_ 32 BD 180 67.5 — 6.2 .l-meg. 27,000 1t 54 BD 25) — —160 .25-meg. 80.000 H
27 KL 250 100 — 3.0 — 400 C 32 A 135 675 — 30 — 1,425 o 56 BD 250 — —200 — 100,000 H.1u1
B7 PL 250 123 — 30 — 27 — |32 A 180 #7.3 — 30 — 1,400 E 56 A 133 — — 65 — 1,860 H
287 PA 100 20 — 20 25-meg.  5.550 B | &2 A 180 30 — 1.0 .1-meg. 1.150 E 56 A 250 — — 9.0 .I.meg. 8.150 H
B7 PA 180 25 — 21 25-meg.  3.700 B 13 A 135 135 —135 — 770 H L) A 250 — —1358 — 2,700 H
2B7 PA 230 50 — 4.5 .25-meg. 5,500 B M A 135 675 — 30 — 800 E 56 0 90 — 00 — = 12
2B7 PA 250 30 — 50 5-meg. 11,400 B 34 A 180 67.5 — 30 ~— 775 E 57 BD 250 33 — L7 S-meg. 8,000 1
6A4 A 100 100 — 65 — 615 A 34 M 180 675 — 70 — 4,100 - 37 BD 250 50 — 2.0 25mez. 3,000 1
64 A 135 135 — g0 — 550 A |3 A 180 30 — 1.3 .l-meg. 1700 E 57 BD 250 100 — 3.9 .25-meg. 4,000 I
8A4 A 163 185 —11.0 — 470 A 33 A 180 % — 30 — 410 1 57 BD 250 100 — 6.0 .25meg. 23,000 I-0.11
BA4 A 1IN0 180 —1200 — 465 A 35 A 250 %0 — 30 — 410 I 57 A 130 90— 30 — 1,678 H
SA7  (Same as 2A7.) - — — 35 M 20 30 —70 — 1,800 — 57 A 250 100 — 3.0 — 1,200 H
6B7  (Same aa 2B7.) — — — 35 A 150 25 — 3.0 .-meg. 3,750 H 7 A 250 60 — 1.8 .125-meg. 1,500 H
oCs A 250 — = CS 1.200 55 33 A 250 30 — 3.0 .15mex. 3,000 H 7 A 250 680 — 2.0 .2-meg. 2,000 H
48 BD 250 — — — 60,000 — |36 A 100 55 —15 — 600 H 58 A 180 90 — 30 — 310 I
e BD 250 — — @ — 300 6 A 180 90 —30 — 850 H 8 A 250 100 —30 — 265 [
6F7 TA w0 — — 30 — 260 36 A 250 90 — 30 — 810 H 53 A 130 30 — 3.0 .1-meg. 3,300 H
6F7 PR 30 100 — 30 - 260 — |36 A 180 40 — 1,5 ,1-meg, 850 H 58 A 250 35 — 30 .15-meg. 2,500 H

T CTo 100 — — o — b] 36 LY 250 40 — 1.5 125-meg. 775 H 58 M 250 100 —10 L 2,700 —_
6F7  CPM 250 100 —100 — 1,700 — |38 LD 135 30 — lmeyg — — |5 AT %0 — —280 — 1,076 A
WA LD 45 — — — e o 36 BD 190 35 — 3.6 .15meg 18,000 F-9 | 89 AT 250 — —280 — 1,075 A-13
%A LD @ -~  — .l-mwgz — 3 36 BD 180 5 — 50 .15meg. 31,000 Fa9 59 AP 250 250 —1580 — 410 A-13
014 T 45 — _ _ — h 36 B 180 G0 — 6.0 .25-meg. 40,000 Fey 59 BT 300 — -— e O J
oy LD % —  —  lmeg. — — 36 BD 250 80 — 8.0 .25-meg. 45,000 F-9 59 BT 300 — — =5 o J
OlA D 135 — —13.5 .1-meg. 67,000 - 3 W 45— - = — — N A 90 — —190 — 1,900 G
01A A ) — — 45 — 1.800 — 37 BD — —10.0 — 50,000 F |7 A 13 — =285 — 1,700 G
0tA A 180 — — 3.0 70,000 2,000 — k1 BD 180 — —220 — .11-meg. F 71 A 180 — 3.0 — 2,150 G
ly A 250 — =220 — 2, G 37 BD 250 — —27.0.15mee. .i35-meg. F 75 TA  (Sameas 2A8.) — — —
ly A 3506 — —31.0 — 1,40 G 37 A N — —60 — 2,400 H 78 A % — — o 3,600 E
12 A 425 — =390 — 210 G 37 A 180 — —135 — ,150 H 7 BD 250 — — = ,l-%. —_
wpnLp o4 — — ~ TOl4T A 250 — — 3045000 2500 H |7 BD 100 30 — 2.0 .25-meg. 12, [
WDHBD 135 — — 90 .15meg. — — |38 A 100 100 — 90 — 100 C 7 D 250 50 — 2.0 .25-meg. 3,000 I
WDI1 A W — —45 — - I’ 38 A 1850 180 —180 — 1,100 B 77 BD 250 100 — 4.3 .5-meg. 10,000 I
“:D" A 180 — — 3.0 .l-meg - ¥ 38 A 250 250 —250 — 978 B 7 A 100 20 — 1.1 .25-meg. 3,760 H
WDI2 A (Sameas 11) — — - 39/44 A 90 9% — 320 — 425 H 77 A 180 30 —1.25 .25emg. 2,1 H
124 LD 44 — —_ — 7 39/48 A 180 9% — 30 — 420 H 7 A 250 50 — 2.1 25-meg. 3, H
124 BD 180 — —165 .1-meg — —_— 39/44 A 20 99 —30 -— 418 H 7 A 100 60 — 15 — 715 H
124 A 13§ — —90 — — kE 39/44 A 250 % — 70 — 950 —_ s A 2350 100 — 30 — 1,025 H
124 A 180 — — 4.5 30,000 K 39/44 A 180 27 — 3.0 !l-meg. 3.750 H n A 100 9 —30 — 435 H
12, A 180 — —13.5 — —_ H | 39/44 A 250 30 — 3.0 .15meg. 2,700 H 8 A 180 75 — 30 — 360 H
19 B 13 — = —_ - —_— 40 A 135 — — 1.5 .25-meg. 7,500 H 7 A 250 100 — 3.0 — 330 H
19 B 13 — — 30 — —_ 8 | 40 A 18 — — 3.4 .25meg. 15,000 H 7 A 250 125 — 30 — 25 H
20 A W — —185 — 5500 B 41 A 100 100 — 7, & 660 B 7 A 250 30 — 3.0 .15meg. 5,200 H
20 A 13y - —225 — 3,460 B 41 A 180 —13.5 625 B I M 250 100 —10.0 — 4,350 o
22 LD 180 25 — d%meg. — _ 41 A 250 250 —18.0 480 B 79 BDA (Same as Type 53; — -— —
22 A 135 43 — 15 — 650 F 42 A (Same a8 245) - - - ' A (Same as Type 53.) — - —
22 A 135 675 —15 — 300 H | 43 A 100 —15.0 — 625 L 79 24 ) - — O o I
22 A 180 225 — 1.0 .2-meg 1,400 H 13 A 135 135 —20.0 490 M 85 TA (Same as Type 55.) — — -
#A LD 180 30 — .15meg. — — |4 AT 180 — —315 - 1,000 C 39 AT 160 — —200 — 1,175 F
HA BD 275 30 — 51 J25-meg. 19,500 . 45 AT 250 — —50.0 1,473 C 89 AT 180 — —225 ~— 1,125 F
HAA BD 250 45 — 47 .25-meg. 32,000 9 45 AT 215 — —560 1,550 C 89 AT 250 — —310 — 970 F
244 A 180 90 — 30 — 535 e 46 AT 250 — —330 — 1,500 M-13 89 AP 100 100 —100 — 1.050 F
MA A 250 90 — 30 — 525 i 46 BT 300 — — = — J 89 AP 180 180 —180 — 900 F
4A A 250 33 — 1.5 2-meg. 1,850 Y 46 BT 400 — — J 89 AP 250 —250 — 780 F
4 A 90 — —70 -~ 24285 H-10 47 A 250 250 —165 — 450 D 8 BT 18 — —00 — - J
26 A 135 — —1058 — 1,825  H-10 48 A 9% 05 —200 — 360 N 99 LD 4§ —~ - — = —
26 A 180 — —u5 — 233 {{-10 48  ATT 125 100 —225 — — N-14 |90 BD 90 — —100 — 50,000 F
by g LD 45 — — — — -10 |48 AT 105 — =300 — 40  0-1516 | 99 BD 136 — —I10.0 2-meg. 50,000 ¥
27 BD 135 — —150 — 7500 E-11 ¥ A 135 — —200 — 3,500 G ] A — — 45 - 1,800 E
27 BD 180 — —iu0 .25-meg. 70,000 Eq1 49 A 133 — —200 — 3,500 M-13 99 A 180 — — 3.0 70,000 1,775 E
a7 BD — =300 — .15meg. E-11 |49 3 18 — — 00 — e K 864 A — — 45 - 1,550 H
27 BD 275 — —26.0 .25-meg. .I3-meg. F-t1 |50 A 350 — 0 — 1,400 N 84 A 180 — — 3.0 65,000 1,675 H
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REFERENCE DATA AND GENERAL CONSIDERATIONS ABOUT GRID BIAS RESISTORS

Tube bias resistor values ordinarily ore o motter of “cut ond try."”

Of course, if laboratory equipment is ovailable, such as the

microammeter and V.T. voltmeter, the procedure is simplified. At best, however, the process of selecting the correct volue is o time-
consuming one. Therefore, tha doto hers given will be welcomed os a storting point for determining optimum values in tube circuits.

To anyone who has attempted to use|

present-compiled tube DLias resistor data

“Plate Volts"—voltage measured from A
to 41" in Fig. 1. The supply voltage is

Miscellaneous Information
The use of plate resistance-capacity filters

tables the woeful short-comings of these | measured from *“—" to “41." . .
tables needs no comment, In order to sup- "“C.»G, Volts'—voltage measured from A :;2:; ?'gftnt;e :2:;:;:::{:‘} r;:::‘g:".‘o;o:::
plement the inadequate informatlon hereto-|to € in Fig, 1: more accurately measured templates. It is therefore noted that the
fore available, the RaD10-CraFr Table of |from A to “—" where the value of R2 18/ ., \np "i'late Ohms” specifies for the nc-
Bias Resistor Values has been compiled. It | high. companylng voltage the Sum of the plate
is recognized to begln with that no table| “Bias Ohms"—the value of R1 for’ Belf-| .o.ntiny and filter resistors. Where higher
of this order, short of an actual, complete | bias; not given where commonly *“fixed- galn ts desired aond the \'we of rosistor-
manual, will meet all requirements. How- | blas” will be used. “Fixed-bias" may be capaclty ﬁifcrs is ossential t‘he late supply
ever, the necessity for a tabulation which |obtained from “C” hattery (see “CoGo)oono " cpoiag ve n(‘c.or'din lf.) increased
would meet the majority of nceds, and which | Volts™) or voltage divider. Self-blas with | . 'htLly CH ©
would be many times as useful as any now | D.C. operated filaments is in general inap- | g '
available, {8 generally conceded. The table | plicable. Bias resistor values for tubes with As a general rule, where the overall plate
given will meet the average demands of | D.C, on the filaments are given for Buch |circult resistance is increased by a given
Service Men and experimenters. use (as for instance in making a 1 tube” | percentage, the plate supply voltage figure
Current and plate-prong voltage values | #et) where possible. should be increased by one-half the per-
are not given since the operatlng fgures In “*Misc. Not;s“—;)perutiom:]l l(ll:ta. and ref- ccnltaj.'e of lhle increase In the plate clrcuit
many cases (as for instance in resistance- | erences to values for R2 an . reslstance value,
:‘gupled hltfxs;leteicto;circutlts) wg“{?;‘-‘q}"{: “MISC. NOTES" (NUMERALS) In audio frequency amplifiers with tet-
e eromte nor avall| (1) Proni 1, 135 Y. max. 2 20,000 abma.| o and bighvesin pentadcs the plate
able to-the average technician, Instead, the (2) Prong 1, 100 V.; 2, 15,000 ohms. sistors are mmuch sm.llh:n than the value
fgures given In the tabulation may be used (3) Prong 1, 100 V,; 2, 35,000 ohms. essentlal to secure n large measure of the
as references where necessary for checking (4) Prong 1, 200 V.; 2. 70,000 ohms. inherent galn iir these tuhes. ligher plate
circuit constants, and for interpolations. (%) Osc. grid leak. 0.1-meg. ; ret. to cath, | resistor values are possible, with facreassd
. X (6) Grid return to neg. Al voltage galn but, In general, such galo is
Where the actual supply voltage s but| oy (g return to pos. fil. accompanled by instability, and the distor-
lvo% plug or minus, variations In resistor| 4, yiy.q-1ias only. tion thnt is coupled with unstable operation,
‘“‘“gﬂ 'i”{l: “°;’““"’ not be “ete:fd- Where | (g} plate resistor shunted by 500 hy. choke | 1t 18 of course essentinl to both lncrease
{ll:teer e"l:":: b:tfv:?te\l;nlt\ll‘easnis u’:u:lolllemnl:;e- coil. the plate voltage and, perhaps, the soreen-
essarpoin direct mt?o to voltage dlﬂeyrence (10) Trangformer coupling only. and comrol-grhl yolmgns e lh‘l.-‘.
n ¥ i ca b set of voltages anci (11) Directly feeding output stage. maximum galh, For guldance in this, the
&evera lc ses‘ utn(l)ne h s hg beon (12) Grid leak, 30,000 chms to 1. meg. ;| cxperimenter should check against the plate
Lis I.tt;)rdva %‘;}s or that ypg tube § & g ret. to cath. current and control-grid voltage curves as
specified, ; ls has beenl one where “ ;3 (13) For class B driver service. glven (n any standard tube manual.
normal resiztor value (bias or otherwise (13) Grid bias secured from “C” battery. N ) "
remains close to a constant value over (15) Plate and S.-G. connected at socket Maximum resistance values for R2 are
widely varying supply voltage values. for ATT use: unless overall voltage |<iven for the following reasoms. 1In R.F.
Power ratings for R1, Fig. 1, may be ob- (*—" to '+, in Fig. 1) equals 135 V., m'n]()lllﬂters. tol ln;-rensle t:msz Yia:llu‘o‘s waullg
tained from the formula E? = R, where E an external “C" battery is required. |!¢od fo resuit In circult oscillatlon. !
equals “C.-G. Volts” nnd R, “Blas Ohms,” | (16) For 1we tubes, AP, amplifiers, strong signal swings may
in the table. - MISC. NOTES" (CAPITALS) Al O A o e
3 . 5 . of the tube, n e case of power tubes,
Item R2, Fig. 1, is the maximum allow (RESISTANCE VALUES FOR R2) sueh Dbias loss may caslly damage the tube,
able grid resistance value. It is the sum of or the associated output transformers and
all resistance in the grid circuit of a tube— Kelf-Bing Fired-Bias | | sunbly  devices. 'Therofore, wbere
and equals the values designated by capltal|A .-nvg. .....oo...ooo.i.......10,000 | DOWEr )Ildl R S ey
letters under ‘‘Misc. Notes” in the table. |88 1. meg. .................,....0.1-meg. :ontro B < ‘rlcul tnrosﬁsl ." ql!;)t "V u
The value of R2 should be as high as pos- [ C 1, meg. ........... . ........0.5-meg. ('“t‘bre Iesslor(lle(n]xl :fe ter l;:.'g‘ or valie
gible to secure maximum gain but must not | D O.5-meKk, v e . .50,000 | Must be inclu b the sum, .
exceed the maximum recommended for the{ E 2 megs, Seif-Bias In several cases it will be noted in the
tube type. (Greater stability is obtained |F 3 megs, K 1,500 table that, for a given plate supply veltage,
for lesser values.) i G-meK. L 0.4meg |the control-grid voltake varies. This is
In the listing *' *Miscellaneous Notes’ 1. meg. M 0.25-meg. | necessary because differing values of plate
(Numerals),” references to tube elements| 1 1.5 mex. N 10,000 circult resistance, due to the 1R drop, wake
(prongs) for resistor values are as follows: | J 1,000 O 50,000 the actual plate voltage different than the
1, anode grid; 2, osc. grid. CUT-OFF VOLTAQES glate umt)ly v(cltiltwfl here ﬂvcn-” dt‘l;:t]’;
In the listing, "Cut-Off Voltages,” are|Tube Plate K.-G. Cup- |98ta sheets ordinarily are complie
given the maximum C.-G. negative bias|Type Valts Volts o :‘;{)e‘::ﬁoggt)“" actually avullable at tbe
values for minimum volume. 146 135 67.5 —25 .
An explanation of the tnble hendings is]| 146 180 67.5 —25
glven below. 2AE _]'00 30 —20 QEPRESENTATIVE NPLT TO ]
M ST ey M
“Tupe Use—functional classifications,| op7 100 100 —17 ? H
such as class A amplifier (used in place of| opy 180 n —-13
special classifications, such as screen-grid| opx7 250 100 —17
R.F. or A.F. amplifier, etc.). This listing| on7 ung 126 —21 -3
better indicates the suitability of R.F. tet-| ga7 (same as 2A7) R4 2 (rren
rodes and pentodes In A.F, impedance nnd | gps (xame as 2B7T) 3 \ SECTIONS,
transformer clrcults. S8F7T 260 100 —35 A IF ANY)
A, elass A amplifier; 2A, 2 stage ampli-| 34 135 47.5 —225
fler; AT, class A triode: ATT, class A| 34 180 87.0 —22.5 | |,up 2
power tetrode; AP, class A pentode; APP,| 354 180 90 —50 - A ]
¢lass A push-pull ; BD, bias-detector; BDA,| 35 250 99 —50 \! A1)
blas-detector and 1 stage amplifier; BPP,|39/44 90 90 —45 cta =4 ='53
class B push-push; BT, class B tricde; C,|39/44 180 90 —45 cr? / :.I,
converter ; CPM. converter pentode mixer;|39/44 2h0 90 —45 _ )
¢'TO, converter triode oscillator; LD, icak-] 58 180 90 —50 ¥ §
detector ; M, mixer; O, oscillator; PA, pen-| 58 250 100 —50 l
tode section as A.F. amplifier; PI, pentode| 78 100 90 —52 _l_ . J -
section as 1.F. amplifier; PR, pentode gec-| 78 180 ki) —52 ¥ +2° +10 F X
tion as R.F, amplifier; TA, triode section| 78 250 100 —52
a8 A.F. amplifier. kL 250 123 —52 Fig. 1
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SHORT-CUTS jrnn

IN RADIO |

TIME saver and a
CAN DF RADIO SOLOER ) great convenience

e i = : DIAL FROM
is illustrated at the e os PUEE

left. A hole is drilled
in the side of the can
in  which solder is
packed. By threading @
the solder through this

SOLDER o

READY FOR § " Vaan_ DIA. hole. as shown, it is

USE T “e__ HOLE more handy.—R. Rorei
DRILLED

A.\'TENNA efficiency
is conveniently de-
termined in the man-

ner shown at the left, COUPLING
opk NAERIALRUNOER) gy  recTaic A 5 ft. length of wire
" < LIGHT parallels the A.C. or
ANT LEADAN A D.C. power lines; one

Q\‘ st | end connects to the an- i
RADIO (‘ tenna post of the radio

POWER .
coRD set. Motors, switches.
ete., establishh a "“noise
GND N reference level.” Upon
ANT. %
3 )

connecting the regular
antenna to the set the
relative strength of
programs and this

5 FT
TEST WIRE stn‘tlc will be in pro- PANEL VARIOCOUPLER DIAL
portion to the efficiency ’]
POWER LINE o
WALL RECEPTACLE ~ ) of the regular antenna “—0—t A s Ea -
pystem, — WiLno G, | . JE—
MYLLYKANGAS. N INEXPENSIVE and attractive vernier dial is made

trom the gears ot a mechanical construction toy, and
the dial and crank from, for iustance, an old variocoupler.
Graduate the dial for 360 degrees; graduate the drum so
that successive numbers indicate one turn of the crank.
Ratios of 18:1, 36:1 and 50:1, with only ls-degree back-
lash, are usual in these toy gears.—Lro RoSEN.

ONTINUOUS dots

TUEE AZONG from the speed key
are obtained by con-

necting it as a buzzer,

00D soclet contact for resistance and continuity tests is I = auepl
as shown above. Me- E°-
shown ahove. A jarge and a small prong from a tube are hanically hold tI
soldered to a twin-conduetor cord, ending in a single phone gt gk rae e
knob in the dot posi- SPRING cc«rn:vs

tip.—FRrANK A. OnreyUs. A : x
tion. Useful for test-

ing remote apparatus,

SCREEN AUTO HEADLIGHT CASE - “ “breaking" a "tﬂllgh"
SPEAKER ]
amateur operator.
38 X 2N, | small flashing attrac- \
SoLr | tions, ete. — VINCENTS 10 BATTERY ELECTRO MAGNET
| EsriNOSA.
1 4 -
ettt S l
\ i 2
NUT g

TO
POWER
LINE

FRONT vIEW SIDE VIEW ( BROKEN) CORNERS =~ 1.2.3.4.5,6 (AN BE SOLDERED OR BRAZED TOGETHER

“CHEVY” drum-type headlamp artistically houses a 6 in. MULTIPLE receptacles may be obtained by fastening to.

dynamic reproducer for car radio use. Remove the re- gether a number of “double”-type “outiet” bhoxes, as
flector and lamp socket, and file or drill off the rivets that shown above. Knock out holes in the boxes and run the wires
hold the side brackets. Use a shielded 4 wire cable; ground through them for parallel connection of the outlets. Suitably
the case to the shield.—R. .. Joninsox. fuse the line.—Howarp BLACKBURN.
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17 CAPACITIES FROM 3
CONDENSERS

J. N. Kessler

IN FIG. 1 is shown a switching device

for connecting 3 condensers in series,
parallel, or series-parallel combinations
to secure 17 capacities for use in deter-
mining the best values to be used in
filter circuits, etc., in radio receivers.

Units Sw. 1 and Sw. 2 are 3 point,
single gang sectional rotary tap switches;
units Sw.3 to Sw.8 are S.P.S.T. togele
switches, Connect tip jacks J1 and J2
to test prods., Care must be taken to
close the switches in the correct com-
bination as shown in Table 1 in order
to prevent a direct short; (X indicates
a closed switeh).

TanLe I

Sw, Capacity in Mf,

No, TOO6 5 4% 14 b 2475 21/8
1 4 4 4 4 4 2 2 4
2 1 4 1 4 4 1 1 1
3 X X X X — — X X
4 X _ = — X - -
5 X — X - — — — —
6 X — — X — X X X
i — X — X — — X X
8 — X — o 0 o=

Sw. Capacity in Mf

Ney 15/712/T10/2 1 G/T 4,5 2/3 4/7
1 4 4 4 1 2 2 2 4
2 1 2 2 1 1 1 1 1
3 — X — X X — -
4 X — - - —- — — —
53 — X —=— = = — — -
8 N — — — = = — —
7 X X X — X X — X
8§ - — — X — X X

PLASTIC WOOD IN RADIO
P. M. Ohlinger

I.\' FIG. A is shown one useful applica-

tion of “plastic wood”—that putty-like
material (obtainable in most hardware
stores) which, when it hardens, can be
molded by hand and, when dry, may be
sandpapered and stained or varnished.

Iun the illustration are shown radio re-
cciver control knobs that had pieces
broken off and which the writer made
“as good as new” by using plastic wood.
Radio cabinets that have been damaged
or scratched. in shipment or handling,
usually can be made presentable by
molding plastic wood to conform with
the cabinet design; a “touch-up” kit will
comie in handy when re-finishing the re-
pair. The experimenter can use plastic
wood to fill unused holes in panels. En-

[ Wl amr ca
SWT ~,
—@
L~ LMF C2
|
lr
SW.8y
————%—
sw4 S\MGJ
@
v CLL.MF. — w5
0 /
g | 1.T0 4 MF.COND.
1000 V. ( WORKING), 3
2 PAPER DIELECTRIC, X
(= —e O
f 4 1
_n\ SW.1 SW 2/:17
RADIO-CRAFT for MAY,

tire knobs can be molded to meet indi-
vidual requirements and ideas.

When set, plastic wood can be cut,
sawed, planed, drilled, whittled, tapped.
and finished. It will hold nails, tacks
or screws, thus making it useful in fix-
ing knobs that have been worn by shafts
+o that they will again “stay put” on the
shafts. The foundation of wood, metal,
or other material must be clean and dry.
Press and shape plastic wood with the
finger (or a suitable tool) to the desired
conformation and permit to dry. Thick
sections are best built up of thin layers,
permitting each layver to dry. Warmth
hastens drying, but do not put too near
2 nuked flame. Sandpapering, polishing,
etc., should only be d¢one when the wood
lius hardened. If plastic wood dries in
the can, add a few drops of “plastic
wood solvent” to soften it; also, use the
solvent to remove the “wood” from your
hands.

A BEAD-INSULATED 3 CIRCUIT
TUNER

F. W. Rinkowski

REDIT my 8 year old boy for the

novel idea illustrated in Fig. B. This
view shows a tuning unit having the
usual primary, secondary and tickler
coils, but wound with wire on which
has been strung hundreds of colored
glass beads of uniform size. These beads
serve both to insulate and space adja-
cent turns; the resulting coil is quite
efficient. A person with artistic leanings
coull make these coils exceedingly deco-
rative.

The idea of bead insulation is an old
one to short-wave fans but in the unit
tilustrated is given a new application.
Bead-covered wire may be used for that
inside aerial; any part in the length of
the bare copper wire may be soldered to,
by breaking off a few of the beads; short-
wave plug-in coils wound with “beaded”
wire appear to be equally as efficient
and more decorative than commercial
types: try wiring your next set with
“beaded” wire.

A CONDENSER TESTER

Otto L. Groff

IN FIG. 2 is illustrated a condenser
tester that does a real job of weeding
out the good from the bad small fixed
condensers encountered in radio service
work,

In operation, the meter needle will
show defiections as follows: open con-

(Continued on page 689)

BREAN FILLED
WITK PLAETIC Wil

BROKEN KNOBS

Fig. 1, left
A 3 condenser, 17 capacity test unit.

Fig. A,
Plastic wood repairs

above
and makes knobs.

Fio. B,
Bead-covered wire on

right
a 3 circuit tuner.

1934

. Screwdriver.
. Wire-holder for soldering.
. Wire cleaner.

Wood carver.

Heavy-wire cutter.

. Wire-insulation remover.

N I I N

. Light-wire cutter.

Flg. C
The knife a versatile radio tool.

32 175 KC

Lg%ﬂ,

IF

Fig. 4
How to use the 32 as “det. 1 & oso.”

OC YOLTMETER OTO 8 vOLTS C. [.MF
+ + || @
k L1} »
X c
oQy- - BINDING POSTS
DisC X FOR CONNECTIONS
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IFIER, L. ETC
~ ¥ \
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Fig. 3

Trickle charger rectifier in outout meter.
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Fig. 2

Small fixed condensers may be tested.
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RADIO-CRAFT’'S INFORMATION BUREAU

SPECIAL NOTICE TO CORRESPONDENTS: Ask as many questions as you like, but please observe these rules:

Furnlsh sufficient Information, and draw a careful dlagram when
needed, to explaln your meaning; use only one side of the paper.
Be SURE to sign your name AND address.

List each auection.

Those questions which are found to represent the greatest general
interest will be published hers, to the extent that space permits.
At least five weeks must elapse between the recelpt of a question

and the appearance of

Other inquiries must

Its answer here.

Réplle:. magazines, etc., cannot be sent C. 0. D.

Inquiries can be answered by mall only when accompanied by
25 cents (stamps) for sach separate question; answers are subject
to subsequent publication,

If considered of exceptional interest.

be marked ‘‘For Publication.”

CURRENT IN A WIRE—GENERATOR
“NO LOAD"

(276) Mr, C, E, Iloward., Bradshaw, Ncb.

(Q.1) 1n Radio Library book No. 9, *.Auto-
mobile Radio and Servicing.” there is a state-
ment concerning which 1 would Mke a little
enlightenment. Referring to the illustration
o0 D 26, what causes the polarity to change
when the divection of rotation of the arma-
ture is reversed?

(A1) This flgure is reproduced as Ilig.
Q.256A8,  Three conditions are necessary in
order that a wire generate a voltage: (1 the
wire must be in motion: (2) the wire must
be in a magnetic field; (3) the wire must
move at right angles or across the field, It
is the latter factor that is of speeial interest
to you. When the wire is moving up, Fig.
Q.256.7, detall A, the voltage generated in it
is In one direction; when the wire moved
down, an equal voltage Is generated in it. but
in the opposdite direction. 1f the wire rotates
in (cuts aeross) the magnetic field, as shown
in detail B, one end must go “up’ (refer to
the view) once and then down (the entire ac-
tion taking plaece in the field shown Dby
dashes) ; consequently, the polarity generated
¢hanges, as the wire rotates in the field. This
wlill be made a little more clear by reference
to IMig. Q.25613,

When the wire a, b, Fig.

in detall .\,

GENERATED
VOLTAGE

Fig. Q.256A
Generating voltage in a wire, A; or wires, B,

Q.236D, cuts acress the magnetic-flux field of
a permanent maguet as indicated by the <olid-
line arrow at (a) the direction of the indue-
ing flux will be downwards, as shown by the
arrowheads on the dotted vertical Ines, An
eleetromotive force is set up in the conductor
in such direction that the current established
will always produce a conductor flux which
will agree in direction with the inducing flux
on the side of the conductor that first comes
in contact with the inducing flux end iz op-
pogite in direction on the other side of the
conductor, ('This is true regardless of whether
the conductor or the flux is the moving ele-

ment.)  The direction of the conduetor flux
{s indicated by the arrowheads on the bent
lines.  The direction of the electromotive

force, as well as that of the current in this
case, is from a to b in the conductor, as in-
divated by the arrowheads on the eircuit wires
that artaech to either end of a. b, The flux is
more dease ahead of the conductor than be-
hind it because of the relation between the
diveetion of the induecing flux and that of the
conductor flux,

The direction of the induced electromotive
force in any case where the relative directlon
of the movement of the flux and of the con-
ductor is known may be determined by con-
gidering 1wrhich side of the conductors has the
denser flur.  The direction of the circular
conductor tlrx on that side agrees with the
direction of the inducing flux, and the direc-
tion of the Indueed clectromotive force is de-
termined from the relation of the conductor
current and its flux.

At (b) In detall A, in the same figure, we
find the conductor, a, b, to he moving toward
the Ioft, in which caxe the induced electro-
motive force is from b to q.

Referring now to detail I3, at {e¢) the con«
ductor is represented as moving to tlie right
in a field in which the direction of the flux
fs vertically upwards. The dircetion of the
indueed electromotive force is from b to a. In
() the conductor is moved toward the left
in the same ficld, and the direction of the
Induced electromotive force is from a to b,

Note that when either the direction of the
motion of the conductor or the directlon of
the flux Is reversed, the direction of the elec-
tromotive force is reversed, as indicated in
details A and B but, when both the direction
of the flux and the direction of motion of the
condnetor are reversed, the direction of ' the
induced electromotlve force remains wn-
changett as in A (@) and B (M) 2 orin A (D)
and BB (e). (The straight dotted arrows re-

late to the direction of the movement of the
conductor when considered as a moving con-
ductor.)

(Q.2) On the following page of the pre-
viously-mentfoned book the statement is made
that the type of generator being described
should not be operated unless it is connected
to a battery as damage would resutt to the
generator. 1 cannot see why this should be
true, since there would not be any field cur-
rent or no current gencriated by the machine,

(A.2)  In gencrators designed to charge
car hatteries. provision is made to reduce the
voltnge generated in the machine by menns
of “armature reaction,” which is adjusted by
the third brush on the machine. 1If the load
were removed, there would be very little
“armature renction.”” and the voltage gen-
crated might be sufliciently high to puncture
the insulation.

AV.C.IN A.C.D.C. SETS

(257)  Mr. Arthur Fischer, Bayonne, N. .J.

Q) In the Latest ju Radilo department
of the March, 1954 issue of Rapio-Unarr the
statement is made that n resistor is used, in
a superheterodyne, item No, 412, to prevent
overloading.  DI'lease explain this action in
greater detall,

(X)) The schematic eircuit of this re-
ceiver, the Tom Thumb A.C.-D.¢. ultra-midget
set, s shown in Fig. Q.237. The resistor in
question is RA, in the grid-return eircult of
second-detector V3, In ease the detector con-
trol-grid is forced posltive, the control-grid
bias of LF. amplitier V2 is Increased. While
thisx is not as effectlve as full A.V.C,, it does
prevent blocking which is an annoying char-
acteristic In many scts due to the strength
of a local-station carrler.

The following additional, interesting in-
formation is available, 'This set has a sen-

(Continued on page G73)
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sitivity of 10 microvolis at 1,400 ke.; and
20. at 600 ke. ‘The wavelength range is 550
to 1.760 meters. The field coil, which acts
as a Dbleeder resistor, shunts the output of
the 2573 ; its resistance is 3,000 ohms.

A.K. "INTERFERENCE ELIMINATOR"
{(258) Mr. 1. A. F. Pryor, Iiyattsville, Md.
{Q.) low is the Atwater Kent “interfer-

ence eliminator” connected?

A} The schematie circuit of this instru-
ment is shown in Fig, Q.2 {(Winding data
on this partienlar unit is net furnished by
the manufacturer as this is a commercial
device,)  Uuits of simllar type have heen
described in  past issues of RADIO-CraFT ;
they are more generally referred to as “R.F.
transniissien lines.

"MAKING A 9 TUBE HOME-BUILT
A.C., T.R.F. SET" [A Correction)

(259) Carroll E. Muapes. Chicago, 11

{(Q.) Are there any errors in the List of
I'arts in the article, “Making a 9 Tube Home-
Ruilt AC. T.R.I. Ret.” as published in the
February, 1904 issue of Rapio-Crarr? It
does not seem correct that condensers C20
and C2t should de 100 V. units. when they
connect across the 300 V. output of the ree-
titier.

(A0

are corrections to this
List of Tarts, as furnished hy the author
after making a further check of the com-
ponents listed : 20, C21, two 8 mf.. 500 V,
eleetrolytic condensers in one ean (positive
and negative leads insulated from can) : €22,
0.1-mf.. 200 V. paper condenser; C22. 10 mf..
400 V. electrolytie condenser. Resistor R4,

Following

Jhemee., 15 -W . 1,000 ohms. wire wound :
R7. RN, R10. 25,000 ohims. %-W. earbon;
R18, 1,500 ohms, 3:-W, carbon: R19, 0.4-

mee., 3%-W. carbon: R21, 15.000 ohms, %-W,
carbon ; K22, 85.000 ohms, %-W. carbon.

[yl

AUTO SET FROM OLD AK. 35
(260) Mr. Ellis G. Jeffery. LeRoy, Ohio.
(Q.) 1 wish to bhuild an autoe radio set

using the chassis of an old battery receiver.
Can it be done: and how?

I believe that it would be a good idea for
¥ou to show how to do this in some issune of
your magazine. The set in question is an
Atwater Kent model 35 which does not take
up very much space: in addition. it could be
conveniently ent into two sections and
mounted one above the other where addi-
tional compactness was required.

(A)) 1t is always advisable to use equip-
ment only in the specific service for which it
was dexizned. An outstanding example of
this is the use of the Atwater Kent model
23 hatlery receiver (the clrenit of which

appeared in Rapio-Crarr Data Sheet No. 17, |

May, 1030} as a cur radio set.

The sensitivity of this receiver, one of the
most efficient of its “davy.” is only about 500
microvelts-per-meter at an output of 053-\W,
Compare this wirh, for instanece, the Atwater
Kent models 636 and 756 receiver chassis,
the diagram of whieh appeared on page 728
of the June, 1933 issne of Rab1o-Crarr: this
chassis has a sensitivity of approximately
1 microvolt-per-meter at an outpnt of 3wW!

For use in a ear. build n real ear set. such
as the one deseribed in the article. “llow to
Make a Modern Cnr Radio Set.” This two-
part article started in the December, 1933
issue of 1ap10-CrarT, on page 3410.

BROAD TUNING IN A.C.-D.C.
COMPACTS

WORTHWIILLE discovery was made hy

us regarding the broad tuning of certain
A.C.-D.C. compact radio sets of independent
manufacture. After all the routine tests for
sneh an ailment were applied to ihe set we
discovered the &ntenna and R.F. coils were
transposed. having been assembled this way
at the factory.
positions the station selection was found to
be quite normal. On the majority of these 4
tube sets the primary of the R, coil is
wonnd on the outside of the form. and the
antenna winding is a small choke coil placed
on the inside,

Lawre~xcE L. Morrorp
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When placed in their correct |

HOW WOULD YOU TWO LIKE TO
SEE INSIDE A RADIO STUDIO? I'm |
GOING OVER IN A FEW MINUTES

OH, HOW
THRILLING =
i 'VE Alwavs
WANTED YO
SEE THEM

STRANGE—
IT MUST BE
Y@UR RARI®

OH, MR. WHITEMAN,
HOW DIFFERENT
YOUR mUSIC SOUNDS

~—IT WAVERS 50
ON MY RADIO

THAT'S THE ONE
THING WE FORGOT.
THEY'RE ABOUT
A YEAR OLD, I'LL
HAVE THEm TEST.
ED FIRST THING

{ anD, OF course, |
OUR ENGINEERS
-ZHANGE THEM
REGULARLY TO
INSURE THE VERY
CLEAREST TONE

AHA—MAYBE
THAT'S WHAT
YOUR SET NEEDS
—NEW TUBES

THESE ARE THE BIG

RCA TUBES ALL THE

LARGE STATIONS
DEPEND ON

NEW LIFE FOR OLD RADIOS!

Quickerstart! More power! Better tone! Itreally
means new life for your set when you replace old,
wotn radio tubes with these new Micro-Sensitive
tubes byRCA. These are the onlytubes graranteed
by RCA Radiotron Company to give you 5 im-
portantimprovements. Have your dealer testyour
tubes today. Insist on RCA Radio Tubes—and
bring back the chrill of radio.

THAT'S GREAT >
TEL. YOUR FRIENDS
A30UT IT. THEY
wWANT BETTER
EECEPTION. TOO

IN FINE ON OUR
RADIO NOW, WE
HAVE A NEW SET OF
MICRO-SENSITIVE
RCA RADIO TUBES

1 Quicker Start
2 Quieter Operation
3 Uniform Volume
4 Uniform Performance
5 Every Tube is Matched

3
tTron

NEW MICRO-SENSITIVE
RCA RADIO TUBES
GIVE YOU:

unnin

Radio
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SPRAYBERRY’S

Practical
Advanced Training
Course for
Practical Servicemen

At last—a sound, how-to-do-it course by a man
who, for years, has been in vnusually close touch
with seriicemen and servlee work, No bunk—a bare
minimuem of theory—no tnathematics—no fancy and
costly bhndings.  Just a real, carefully written course
which will Lruve invaluable to ewery sefuleeman who
will study it. Rest of ali, the Inlroductory price is
50 low you'l] pay for it by sour Increased tarnings on
the first few jobs. For instance. E. 1. Breau of
Dalhousie. N.B., Canada. writes: *'I am well satisfied
wlth your course. In fact, 1 can now senive a rudlo
in ubout half the time I could six months ago.’

Where Will Yoy Bmﬁ
Tomorrow?

is a fast moving busi-

ness. Seﬂllce&m:ln lrn“ust
move wlth it. Otherwise tomorrow w T em
sitting by watehing the best jobs go to competitors.
Constant study and Improvemeni are essential. Thus,
in ** PRACTICAL MECIEANICS OF RADIO Sl"ll-
VICE® F. L. Sprayherry gives you the latest, handiest
dape in the most compact, Teadable siyle, It costs
less and, being inore practieal, 18 easier 1o understand

For a total of $t0.00 you get

s 28 lessons on Modern Radio

Ser\uee Terms as fow as

down and $2.00 2

month. Your money abwlntely refunded if you are

tisfled,
not satis 'You Get the Latest Information on

I. SET TESTING
by means of the Analyzer Method: Voltage
Methed: loint-10-1'oint Method; Stage-
hy-Stage Method; Oselllator Method and
Hand and Obsercation Method,

2. REPAIRING
Superheterodyne Circuits; Automatie Vol-
unie Controls; Public Address; Auto Radlo,
Itattety Op(’rued and 32-Volt and 110-Volt
D.C. Sets.

3. PARTS TESTING

Includtng Praetical Methods for Testing Con-
densers. Resistors. Transformers, Tubes. Loud
Speakers and Antenna and Input Circuits,

4. TROUBLE SHOOTING

How to locate and eliminate Receiver Hum,

Internal Recelver Interference, Intermitient

Reception, Poor Quality Reception and Poor

Sensiticity and Selectivity,
AL

e e w

SPECIAL  SECTION ©ON
TUBES. including all the latest
types, anl 6. A STPECTAL SEc-
THON ON SET ANALYZERS In-
cluding information on modernizing
and repairing all types.

_MAIL TODAY!
F. L. SPRAYBERRY |3 Bnant st. N.W.

Please Tush complete detalls of your new 28-lesson

SRV ICE " Theves of vt ata reaT  RADIO
NEBID® .oiineiniinnesnroraecenninnnenn 0000000 00000
AAress ... iuareeriiiirsirsirscnesanssenseianns
L0 T - 111 L YN ‘C-5/4

NEW! SENSATIOMNAL!

110 VOLTS AC FOR AUTOS

The new AUTONATOR Eenerates 110 Volt A.C. Cu;;

rent in motor cars. aeroplanes and from all types
engines and motors, dlrect from fan belt, Costs
nothing to operate. No service—no brushes, collector
rings, commutator or wire wound armature.
for operating PORTARLE Scund Equlpment,
Radlo Sets, Neon Rigns, FElectric Lights. Search-
lights. Send for complete detalls,

AUTONATOR LABOHA‘I’I!HIES INC,
8440 Soulll Chitlao Ave, Dept. A Chlcago, itl.

YOUR OPPORTUNITY—
THEATRE SOUND EQUIPMENT
¥ From the world's Largest Sumpliers
Exceptional Rargalns In New. 1Jsed and Rebullt Motton
I’lctufe Apparatus. Recent Governmment Surplus and
Elauidation of other inanufscturers such as PACENT,
BOYAL AMPLITONE, POWERS CINEI'AONE, TONE-
O-GRAPH, RBIOPHONE, RCA PHOTOPHONE and
uthers now offered to our trade.
Wrile for Our New Illustrated Catalogue
S, 0. 8, (‘URPOR:\T]O\'
Dept. RAC ibBroadvrly. New York, U.S.A.
L York

160
EXPORT: 120
CABLE ADDRESS: “80SOUND" New York AHl Codos,
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THIRD DIMENSION
IN MUSIC

(Caontinued from page GH3)

A violin soloist was given a glgantic violin,
The effects, and additional enes involving
the use of freguency cut-off filters, were at all
times under the full control of a monitor op-
erator centrally located in the baleony,

For example, the previously-mentioned eox-
periment of a bullet shot, itx passage through
the air and its striking a target, was achieved
by having an assistant slap two hoards to-
gether in front of the left microphone {on the
5th floor of the bullding) for the “shot™; a
second assistant rapidly ran neross-stage from
left to rizht, blowing a whistle, to Indicate
the sound of the bullet in slow motion through
the air: a third assistant hit a gong to In-
dicate that the target had heen struck, 1How-
ever, the monitor operator very eleverly simu-
lated this effect with the performers in front
of only ene microphone by the simple process
of “fading”™ the microphone outpnt into the
indlvidnal  audio chaunels, feeding each
speaker assembly as required: thus, with a
twist of his wrist he reproduced the effect
of the bullet whistling across-stage, yet with-
out any of the assistants moving!

A very satisfactory degree of auditory per-
spective may be obtained with ouly two inde-
pendent channels (“binaural” operation), but
the presence of the third channel considerably
enhances the cffect, and is of very great ad-
vantage when a soleist accompanies the or-
chestra.  With reproductions in auditory per-
gpective, the center channel (connected to a
specinl microphone in front of the singer) al-
lows her volce to be amplitied independently
of the orchestra. and thus always to Le kept
at a slightly higher level,

The factors Involved in attempting to
simulate at a remate point the esthetic of-
feets of original sounds should e learned by
everyone interested in wood sound reproduc-
tion. IPer this reason the following explana-
tion is given of some of the factors involved
In the design of the new sound system,

Frequency and Power Requirements

IFFor high-grade reproduction of sounds the
range of f{requenecles that the system must
transmit is determined hy the range of hear-
ing rather than by the kind of sound that Is
being reproduced.

I'ersons having normal hearing can hear
pure tones ranging in frequency from 20 to
20,000 cyeles,  However, note that in order
to gense the sounds at cither end of thls range
the soumls at these extremitios of the fre-
quency range must have very high intensity,
In music these frequencies usualty are at such
Iow intenxities that the climination of fre-
quencies helow 40 cyeles and those ahove
15000 cyctes prodiuces no detectable difference
in the reproduction of symphonic music. [Tow-
ever, the elimmination of frequencies above
13,000 cyeles produced a deteetable ¢hange in
the repreduced sound of the snare drum.
eymbals, and castanets: and the eolimination
of frequencies Iwlow 40 eyeles, of the hasxs
viol, the bass tuba, and particutarly of the
organ,

Resides these requirements of frequency re-
sponse the system must also he capable of
handling sound porers that vary through a
very wlile range, For the type of symphonie
musie now produced by the large orchestras,
for example, this roge would he about 1o
million-te-1, or 70 dh. lowever, since the or-
chestra is lmited in its power range it he-
comes desirnble to design a syxtem that will
permit this power to he augmented by ampli-
fieation in order to obtain enhanced sonud efe
fects. An ideal! transmission system should,
therefore, he capable of reproducing a sound
as falntly as the ear can hear and as loudly
as the ear can tolerate,

Directional Characteristics

An audience, when listening directly to an
orchestral production, senses the spatinl re-
lations of the instruments of the orchestra
as a result of their abllity to locatize the oQi-
rection, and to form some judgnment of the
distance from a sound source. This spatial
character of the sounds zives to the musle a
scnse of depth and of extensiveness which,
for perject reproduction, should be preserred
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The music which we hear comes to us In
part directly, and in part by reflection from
the walls; both contribute to the esthetle
value of the music, However, inagmuch as
many of the tones of a musical selection are
of short duriation, the direct sound is of
preat importance-—it ix this sonnd wlone which
cnablcs us {o lovalize the svurce, In geoeral,
instruments of lower register are less direce
tive than those of higher register,

For cfficiently radiating freguencles as low
as 40 c¢ycles a horn of large dimensions js
required ; the “folded™ type of liorn is prefer.
able, Dot it transmits high-frequeney tones
very inefficiently.  Therefore, the reproducer
“asgemblyT was constructed of two units, one,
of the folded type, for the lower and the
other, of trumpet type, for the high frequen-
eles, as shown in Pigs. A and I3, with an elec-
trical network to divide the current Inte two
frequeney Lands, the point of division heing
about 300 cyeles,

Fuch of the high-frequeney horns shown in
Figs, A and B has 16 separate divisions, each
with an exponential taper.  This  design
“sprays’ the audience witht the higher fre-
quency soumcds whileh, heing highly directive,
#ive the sense of direction,

The output frequency charaeteristies of the
combined low- and high-frequency reproducers
ig shown in Iig, 2,

Frequency Ranges

That the wide frequency range of this sys-
tem s essentlnl to narural repreduction s
evident by reference to IFig, 3, which shows
the andible frequency ranges for a number of
different sounds; this graph  dJdiffers  from
others o that it shows the “accompanying
noixe range” of sounds that tend to produnce
the {Mtusion of naturalness, These sounds in-
clude 1ip noises, key ¢licks on musiceal instru-
ments, *‘huzz” of reeds, and hissing of air.
The short. heavy portions of the line indicate
the frequency ranges thonght te convey the
“tene quality®™ of the instruments; and the
short, vertieal lines define the ranpges of
neise.  1n some cases noise and tone scemn
inseparably blended. This is a factor that
previony designers of sound amplifiers and re-
producers do Dbot seem to have taken inte
account.  Of course, in the case of radio pro-
#ram reception the point is net brought up.
since the fregiuency range of the trunsnuln'r.
operating on 200 to S50 meters, Is only 5 ke,
(new, experimental transmitters have recently
heen licensed to transmit an audio band 10
ke, wide, on three wavelengths hetow 200
meters—this ix, indeed, pood news for those
who want to enjoy high-fidelity radio pro-
prams),

The qualitative observations made on varvi-
ols souttds by a number of trained observers,
as freguency-range filters were cut into and
ot of cirenit. are summarized in Table 1;
in this tabulation, “LF.” means “lowest fun-
damentals™  1'his table, and the proviens dis-
cussion show. further, the necessity for an
amplifier and reproduceer feequency range of
40 to 15,000 cyeles, for “natural” reprodue-
tion. It ix of interest to note that the dy-
namic reproducer used in the ordinary domes-
tie radio set is seldom eapable of efficiently
reprodocing sounds lower than about 100
cyeles or higher than about G000 eycles!

Now that we have heen given a “taste™ of
what may be accomplished toward natural re-
production In audio perspective we look for-
ward to a new Jday in sound technigue. 1t
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Fig. 2

Average over-all reproduction-ratio characaters
istics of the reproducer system. It departs from
uniformity only about 2.5 db. plus or minus,
between 40 and 15.000 cycles. Measurements
were made by supplying "“warbling” frequencies
to the voltage amplifier and measuring the
sound pressure in the *'listening area” of a room.

for MAY, 1934



will Le onty a maiter of time until publie
address systems, talkies, radio sets and sound
e-enforeement systems incorporate “three di-
mension sound,”

The writer extends credit to Iell Telephone
Labgratories, the Aconstical Socicty of Amer-

«. Amerivan Institute of Eleetrieal Iingi-
neers, and the Institute of Radio Engineers
for the use of muterial amd illngtrations in-
orporated in this article, which has been
written partly to describe a new development
in somul reproduction: and parely 10 show
1the Ilimitations and possibilities of existing
souml sysrems of all types.

TABLE 1

Tympani—No  importaut  frequencies
eveles.  (Drum tuned fo 96 cycles.)
tone tanze ends around 2,000 cycles.
nent drum rattle and beating noises to

000 cycles.

below 65
Actual
Promi-
around

Bass Drum—No important frequencies below 70
creles.  Actual tone range ends around 1000 |
eveles.  Prominent «drum rattle and beating |

noises 1o around 5,000 cyvcles.

Snare Drum—No important frequencies helow 100
cveles,  Actual tone consists of rattle extend-
ing to very high frequeneies,

14" Cymbals—No important frequencies below 350
cveles,  Low frequeneies prominent wlhen one
evmbal is struek with a hard stick. High
frequencies prominent when two eymbals are
clushed together.

Bass Viol—L.P. fairly impottant. slightly more on
plnekeld than on Dhowed notes. Considerable
bowing noi

Cetlo—L.¥". fairly important. Tome very rich in
harmonies.  Moderate howing noise.

Pians—I.. . unlinportant for tirst octave. 100
evele high-pass filter only slightly uoticeabie.
Upper notes practically pure tones.

Violin—L.F. important. Tone rich in harmonics.
Noises and tone hlended.

Bass Tuba—L.F. fairly important. *Pedal” notes
—fundamentals around 20 cyeles—ceontain
fewer very low frequencies than regnlar notes.
Maoderate blowing and key noises,

Trombone—I..F, not very important below 130
cveles,  Middle register has greatest harmonie
content, [nappreciable noise.

French Horn—L.F. unimportant helow 130 eyveles.
Middle register has most volume and harmon-
jes.  High register gives rather pure tones.
Harmonics least prominent of any instrument
testedl.

Trumpet—I1,.F. fairly important. Lowest register
has greatest high-frequency “blatt.””  Tones
purer at higher pitehes. Inappreciable noise.

Bass Saxophone—I.F. not very important below
00 eyeles. Highest register rather unmusical
and unpleasani.  Cousilderable blowing and
key noise.

Sassoon—L.F. fairly important. Prominent reed
noise on lower register.  Moderate key slap.

Bass Clarinet—IL.F". very imporiant. Tone goes tn
very high frequencies on upper Tegister.
Prominent reeil noise on lower register hecom-
ing blended with tone on upper register.

Claripet—I..F. very important. Medium range has
larzest harmonie content. llighest range gives
much purer {ones. Moderate blowing and
recd noises at very high frequencies.

Soprano Saxophone—L.F. very important. [Power-
ful harmonics making very harsh tone. Mod-
erute reed noise ahove 10,000 cycles, less than
that of clarinets.

Oboe—I.F. imjortant. Most ‘‘reedy” tone of all
iested.  Tone extremely rich in harmionies of
high order, especinlly middle register. Noises
blended with tone.

Flute—I.F. very important. Middle register has
most harmonics. Highest register produces
almost pure tones. Mueh blowing aml me-
chanism noise on highest register.

Piccolo-—L.I. very important. Middle range most
musical and free from mnoise. Hlighest few
notes are very powerful but are practically
pure tones. Much blowing neise and rumble
on all registers.

Footsteps—No imporfant frequencies below 100
eveles,  Iigh frequencies up to about 10.000
or 12,000 cveles required.

Handclapping—2XNo immpiortant frequencies hiclow 150

evcles, hut requires the entire audible range

on the high fiequency end. Sounds fairly
natural with 8,500 cycle cut-off.

Jingling—Bunch of 22 keys shaken on 4"

wire loop—No important frequencies Dhelow

500 evcles hut requires entire audible range

on the high-frequeney end.  Tone very un-

natural with 8,500 cycle cut-off.

Key
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We challenge you to find ANY instrument cost-
\ ing 50% or 60%, more than the Model 333
A Analyzer that will do what the 333 will do
. . . that will have the range, speed, flexi-
bility, and exclusive advantages of the
*“Free Refercnce Point System of Anal-
ysis' . . . or a tube fester that will tell
you as much as the Model 85 ... an in-
dividual leakage test between each and
every element of EVERY tube, quickly
revealing the faults of those trouble-
some tubes that test "Good"” on or-
dinary testers ... or a tube tester
approaching the value of the new
Model 35, just announced, with
such simplicity of operation, and
directly indicating "Good" and
"“Bad" tubes based on accu-
rate calibration. . . . We
confidently believe that
these are the best engi-

Dealers Net Cash neered instruments ever
Wholesale Price offered the service pro-
fession . that they

33050
39 [ are truly "Supreme
Comparison”

by

Supreme
started some-
thing when the
Model 333 Ana-
lyzer was an-
nounced .. setting
a new standard of
value and engineer-
ing perfection awaited
by the industry . . . with
the result that in a few
short months nearly 5,000
of the world's best radio
technicians discarded their
old testers in favor of Su-
preme’s new Model 333 and
"*Free Reference Point System
of Analysis” . . . No greater
tribute can be paid this instru-
ment than the enthusiasm of its
owners . . . and then the Model 85
Tube Tester . . . as radically differ-
ent from other tube testers as the
333 is different from other analyzers
... and being accorded the same re-
ception because service men know
GOOD instruments . . . the Model 85
makes available for the first time a com-
plete ANALYSIS of a tube . . . now the
announcement of the new Model 35 Tube
Tester in the lower price bracket . . . devel-
oped in close co-operation with leading tube
engineers and "tried out'’ under actual service
conditions . . . large English reading scale di-
rectly indicating the true quality of all tubes
based on transconductance emission . . . and at a
price heretofore believed impossible . . . all three
of these revolutionary instruments are now in stock at
the leading jobbers . . . see these new Supremes today
and you'll say, as have thousands of others, "There's
the equipment I've always wanted" ...

Dealers
Net Cash
Wholesale

Whelesale Price

S s 529.91

Only Supreme can improve on
\ Supreme’s achievements. Each of
these three;ins_tru?pen.ts'bearing the
“Supreme” label is worthy of the
 name; each passed the confines of
our laboratory only after defi-
nitely demonstrating Supreme

*Write us for a magazine reprint (with diagrams) Features of engineering excel-

[ iving a
technica 4

discussion and complete explanation of "Free Ref-

erence Point Sysiem of Analysis." lence, construction and per-

f—————————————— 1 formance. Here are new |
| SUPREME INSTRUMENTS CORP., ; §

433 Supreme Bldg., Greenwood, Miss. | values -- new instruments
| Please send me full particulars on | SEE YOUR th t th!

at are, more n
T | IRERER ke biete’s
ere indicate instrument or instrument

| interested in} I : NOW F_'ver S uP,em,e,
| Name | . ._by Comparison.”
| Address | \
I City State | SégBPéHE
I Jobber Preference | N
R~ A



SHORT of it>*

The next time you replsos s
volume control . . . use &
CENTRALAB RADIOHM and
begin to take Inventory of
the "‘satisfied customers” . . ,
RESISTOR B of annular shape,
has long been the standard
type. Current  concentrates
around the INNER edge, I. a.,
the shortest path.
RESISTOR A
used in the new
Radiohm, has
the same length
path across Its
entire width
glving greater
effective areoa
for good vol-
ume control,

Your Jobber has the new 1934 Volume
ASK FOR 1T!

Control Gulde.

CENTRAL RADIO
MILWAUKER

Be sure to read the anncuncement on the
Inside Back Cover which gives important in-
formation obout the new OFFICIAL AIR
CONDITIONING SERVICE MANUAL now

being published.

LABORATORIES
WISCONSIN

.._| 3.,;.-1'.'-'} el

fe ._'-.FFJ'F‘}II Tt g )

Laboratory-Bulit
PA. Equipment

ELECTRO -DYNAMIC UNITS
CARBON AND CONDENSER
MICROPHONES « 4 8 & FT.

ALL ALUMINUM TRUMPETS
AAD EXCTERS - AIR COLUMN
o 00D souna OB LOW O K
Equipment
For Five Days RANGE THEATRE USE
Absolutely Free! Nz wmeite cor bl crice! imspec

Son of ow ennre hne of BUD
laboratory - built sound equip
ment We sugget thot you con

YOur own compuraive test
We CraUENGE you to duphcote
BUD periormance and BUD
Devenpasnny A1 Any Puicy
Wiite todoy for desceiphve
Kterature and prices and detoh
of our Fate Five Day Triat offer

BUD SPEAKLIR COD

THE POLYTONE

(Continued from page 657)

shafts passing over it are 435 per second,
then a “flute” will sound the note “A" as
long as the key is pressed and the light
reaches the photoelectric cell through the
flute wave pattern.

The number of openings in any one of the
concentrie riugs of the frequency disk when
multiplied by the number of revolutions per
second will give the musical frequency of that
particular ring. It will be obvious that ar-
rangements of the proper number of slits ro-
tated at the proper speed will thus correspond
to the chromatic scale common to keyhoard
instruments,

The method by which the player may se-
lectively cause any note to sound may be ac-
complished in geveral ways. lle may touch
the keys which open and close mechanleal
light shutters hetween a common light and
the photoclectric cell aor he may elect to have
each key light an individual lamp at each de-
sired note and tone color, The same ring of
slits or any of the rlngs may simultaneously
play any number of tone qualities. Auxiliary
stop shutters arc used to shut off tone quali-
tles not desired.

Component Parts

Right here let us retrace our steps for a
moment to explain that Polytone has the fol.
lowlng parts: (A) the lght source; (1) two
reflectors; (C) the rotating light rotor or
frequency disk previeusly described and illus-
trated in detail in Fig, 1; () an accurate
mett or opening carefully dimensioned so that
ecach opening always corresponds to the dise
tance hetween the centers of any two adja-
cent llght slits in the same ring, Under this
matt is Jocated the wave shape of the sound
it is desired to produce. These wave shapes
may be actually recorded oscillographs or
their equivalent, or they may he synthetically
produced ; (I3} a light sensitive photoelectric
cell which wilt transpose the delientely shaded
and rapidly fluctuating light impulses into
electric currents and theu in turn to sound
through the medium of the usual amplifier
and loudspeaker.

Figure 2 fillustrates a schematic arrange-
ment of the parts mentioned in the previous
paragraph together with the driving moter
and the reflectors which verticalize the light
and colteet it for the photoelectric cell,

Figure 3 represents two forms of the sta-
tionary wave ghape ar tone pattern. In prac.
tice these wave shapes may be arranged radie
ally under the light source; these wave shapes
may be of the type known to talking pictures
as variable area or variable denslty or they
may consist of nothing more than ink lines
on a bit of transparent material or again just
a few opague ribbons which are radially
grouped with vartous spacings and with either
their edge or flat sides turned toward the
light and thus produce a myriad of shadow
patterns, each in turn producing a differcnt
tone color or quality.

The variations in Palytone construction
may range all the way from a kit of parts
which the amateur may assemble into a key-
board or player type of instrument, to multi-
manual keyhoard instruments with beautiful
tone qualities not previously heard by the
human ear. What a storehouse of treasure
the amateur would find such an assembly of
ports. ‘The frequency disk and wave shapes
and perhaps a few other parts all assembled
would make a real musical instrument,

For the more ambitious instruments let us
consider what they may do. The best pipe
organ made can not actually produce sounds
resembling closely the human volce hut must
rerort to a bulky set of pipes for a poor imi-
tation. DPolytone would use an actual record-
fug of a volee and withln a few eyeles of that
recorded quality the whole keyhoard wifl re-
spond to that timbre and tone quality. With
a group of such recordiogs. of perhaps some
of the famous voices of the operatic world,
it simply requires the pulling of stops and
we have a solo, a quartet, or a grand choir of
volce qualitler with which we may conjure
into being all the heauty of the human voice
with the volume of a huge pipe organ,

Upon first thought it may appear that Poly-
tone is limited to sustained tones like thoese
of the pipe organ and the wind and reed in-
and percussion effects may be had by proper
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struments, but very heautiful plucked string
sclection of tome quality and the method of
bringing them into action and damping their
duration. Such apparently difficult tones as
a bell or chimes, bowed violins and cellos,
banjos and steel string guitars gnd mandolins,
have all heen produced on the models that
have been built. Sufficient data has been ac-
cumulated to warrant the assertlon that pi-
anos, harps, carillons and many pew instru-
mental quatities may he had,

And so I might go on but enough has heen
said to present an idea of the accomplish.
ments of this new versatile electronic unit.

(See “The Radio Organ of o Trillion Tones,™
by Arnold Lesti, in the January, 1931, {gsue of
RADIO-CRAFT, page 40323,)

ONE-TUBE LOUDSPEAKER
SET

(Continued from page 656)

the most stable and easily built sBuper-regen-
erative receivers that has as yet been de-
vised. The receiver is built around a 33 tube
which is a power pentode that requires only
2 V. of A" bLattery for filament supply, and
either D0 or 135 V., of “B" batteries. The
latter voltage, when used, will give glightly
more volume, at average results may be ob-
tained from 90 V.

Constructional Data

With the exception of the coil, which has
two windings, all other material can readily
be obtained. The coll must be especially
made by the constructor, and Is wound on a
1 in. diameter form, about 3 ins. long. The
gecandary, L1, consists of 110 turns of No.
32 enamel covered wire. The primary, L2,
or plate coll winding consists of 45 turns of
No, 36 DS wire wound below the grounded
end of the secondary. The suggested lIayout
and construction are shown in Figs, A and I%.

The following are the other parts with
given values necessary :

List of Parts

One 23 plate variable condenser, 1

One mica fixed condenser, 250 mmf.,, C2;

Two mica fixed condensers, 006-mf,, 3, C4:

One fixed condenser, 230 mmf.,, C5;

One resister, 1 meg., R1;

Oune 15 ohm rheostat, A2

Miscellaneous parts, such as 5 prong socket,
hardware, chassis base, binding posts, 3%
tube, and magnetic type loudspeaker,

Adjustment and Tuning

If the set seems to be insensitive then the
trouble is possibly due to the connections to
the coil winding L2 being reversed, 'This
winding must be 1n proper phase relationship
to L1 or else regeneration will not take place.
IFixed condenxers, '3, 4, and 5, must be
exietly as specified and mica-dielectric type
is recommended to reduce the losses and in-
congistencies that oceur in the paper type. It
is through these condensers that the super-
regenerative actlon is obtalned, A 100 mmt.
fixed condenser may be connected across the
output terminals, hut will not be necessary
in all eases, Its inclusion will be necessary
if a persistent whistle takes place—but in
some cases will also help to actually tnerease
the volume, R2 controls the volume gnd sta-
bility of the recelver, hy regulating the tila-
ment temperature of the tube. Stations are
obtained by simply tuning the wvariable con-
denser, C1,

To obtain good loudspeaker volume, a high
mpedance magnetic type loudspeaker is ree-
ommended. It should preferably he of a
“close” gap constructlon, which feature makes
the unit highly scnsitive, though it might
tend to chatter a little on extreme volume,

Ton large an antenna for this receiver
should not be used. 1t may dampen the sen-
fltivity of the set instead of increasing its
efficiency. An approximate total length of 75
feet will be found to be ideal.

In Fig. 1 are given optional coil winding
data,

A ground = not always necessary ; it should
he tried, though, Connect it to the end of L1
opposite the antenna connection (or, the june-
tion of 1.1, C1, C3 and C3).
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(Continued from page 651)
provided with a “thnmb drive” on the right
arm of the chair for tuning.

A dynamic speaker on a haflle is mounted
in the back of the ¢hair, A well-upholstered
back on the chair gives a box batlle effect and
prevents the oceupant of the chair from feel-
ing as if he were sitting on top of the speaker.

MODERN SET TRENDS IN EUROPE
HE INTRODUCTION of the wavelength
chauges for most of the popular hroadeast-

lug stations across “the big pond” has coused
no end of trouble with radio fans, as most of
their sets were calibrated directly with the
stntion calls or loecations. This is much more
common in Enrepe than in the U, 8, as they
seldom have more than one station in a given
city. and they identify the stations by the
city rather than the otticial call letters. Short-
wave fans who have picked up foreign sta-
tions are familiar with this faet.

The result in ehanges in wavelength has
caused n change in design of modern sets. The
one shown in Fig. € is a typicai example,
This A.C. superhet. is ealibrated in wave-
lengths, and a shallow tray is provided in
the base of the cabinet to permit station
charting. ‘Then if further changes are made
in the wavelength allotiments, it is only neces-
sary to change the station chart and not the
entire dial.

A SERVICING CONVENIENCE
CONVENIENCE that will interest Service
Men recently appgaréed in Ty BROADCAS-

TER AND WIRELESS RETAILER, an English trade
publication.

It cousists of a condenser block, for filter-
ing. bypass and other services, in which the
individuul condensers are mounted separately
in such a wayv that if one blows out or be-
comes otherwise defective, the entire block
does not have to be disearded. As shown in
Fig. 1), any one of the condensers can be
taken ont of the can and replaced, without
dissolving tar or other impregnmiing com-
pounds.

A FRENCH A.C.-D.C. SET

I'ON RUNNING through number of

IFrench magizines recently, the editor took
particolar interest in a French version of the
popular A.C.-D.C., midget receivers which have
flooded the American market. This set ap-
peared in MaCIHINES PARLANTES KT RADIO.

The appearance of the unit is shown in
Fig. E. and as you can see it differs mechan-
ically from the stereotype layount found in the
American sets. A flat seale across the lengih
of the cabiner, wirh a running pointer serves
as the tuning dial. The speaker is mounted
in the usual position at the center of the
front panel, and the set is equipped with a
tone control, a novelty of which American
ulera-mideers do not boast.

It is interesting to note that the set em-
ploys American type tubes—the 6A7, 6DG, 75,
43 and 2325, These tubes have evidently
been imported.

A NEW AF. TRANSFORMER

MATEUGR WIRELESS magazine recently con-

tained a dJdeseription of a new andio trans-
former with an unusnatly tlat characteristic
curve, A frequencey curve, plotted against db.
gain shows an almost perfectly flat character-
istic.

The transformers are made in two types.
one dexigned for parallel feed in whieh no
direct current flows through the primary, and
the other for dircet connection in the plate
circuit of the A.F., tubes. ’‘I'he nniform am-
plification is obtained by spaced layer wind-
ings impregnated wirh a non-hygrescopic ma-
terial of very low specitic inductive capicity,
and thie use of special nickel iron alley core
material of very high permeabiliry.

These transformers are available in two
types—the first for parallel feed. in which
there is no direct current flowing through the
transformer winding: and the second, for
series feed in which the direct current for the
plite bias passes through the transformer
winding. Different types of cores are used for
the two types.
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BEHIND THE FINGERS, THE PURPOSE

FiNGERs can be skilful and yet fashion nothing of prac-

tical importance. They must be guided by a purpose —a

vision of perfection, the desire to create something better.

It is such a purpose that guides the many manual
operations in the assembling of Raytheon 4-pillar Radio
Tubes. For these tubes are made by workers steeped in
the watchmaker’s tradition of precision. Even the
machines, employed in several stages of their manu-
facture, are fashioned for an express purpose —the
construction of the 4-pillar principle of support which
holds the vital elements in a Raytheon secure from

damage through vibration.

Every operation through which the raw materials
for these tubes pass, reflects that guiding purpose. The
result is a tube that performs to perfection under the
most rigorous circumstances. That is why police depart-
ments, air transportation companies, polar expeditions
and millions of set owners everywhere, use Raytheon
4-pillar Tubes and nothing else. When you put a
Raytheon 4-pillar Tube in a set, you are assured of

perfect tube performance and customer satisfaction.

RAYTHEON 4-PILLAR RADIO TUBES
R

4

i b e raat

30 E. 42nd St., New York City
445 Lake Shore Drive. Chicago

RAYTHEON PRODUCTION CORPORATION

55 Chapel St., Newton, Mass.
555 IHoward St., San Francisco
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EXACT DUPLICATE
REPLACEMENT
CONDENSERS

1

;

iesss  ACDC Midget
| Replacement
R.C.A.VlCTOR

ssit . Condensers

- Exsct luplicates of the originalx

e including physieal dimen-ions, color

--—@@-h -, and length of leads, mpncil);, 1-&;.

Higier k vol i P

RCAVICTOR  TOBT: Londenser ssare s superior

" 6487 products.

The following comdensers are ear-
ried in stock Ly all TOBE distri-

T A
Radi Wodet Mfd, Volts Fruet
adio § Mfd. y ce
GE 7589 p K40A 4=4 140 §1.00
RCA-Vietor #7.
GE K40A 55 as 75
RCA-Vietor 27
GF, L0 AR 250 155
RCA-Vietor 228
@ GE L Ju4 175 1.60
RCA-Victor 28 | 10 .
350
ROSLEY *W27488 cr Rea | ¥4
L Réavieor 120 {{* 1[0
GE K52  4-4 480 1.7
e — I RCA-Vietor 110
H GE Lo 140 78
- ). Eavien 528
8 %
EMERSON Crosley Travette | o » 1.10
HC. 31 - [ 25
Croalty Fiver 167 200 [0
Cronley Phanl Trav., 6 25 (1]
——, Emerson H0A 5-b 35 s
. Lmerson 04 4-4 200 100
Brerwn 20 A 30 1
Emersun 250W  4-516 175 1 ~0
KADETTE Kudettn Srondard 4+ 173 1 00
A407 Kadrite Srandurd 55 EY 75
Kadetie Annd B 41010 175 210
Motorel 44 EEL ST N I 1 Y
Motorols “ M12 250 ) 40
— U X Radie  Aper s 4-4-12 175 2 10
Simplex TV 20-4 195 140
ATWATER - KENT Atvoter-Kent 1850100 Ah% 150 5 50
$24955 Atuntes-Kent 18630l 8-\ 150 1 50
407 diseount to rervicelen wnd

=] dealers from the alave list prices,

If your local distributor vloes not

3 carry these condensers in stoek, send
MOTOROLA

us your orler dircct along with his
48200 name. Send for free latest hulletin,
e Tobe Deutschmann
= : Corporation
CONDENSER DIVISION
APEX "620) CANTON, MASSACHUSETTS

A NEW we
AUTO REMOTE
CONTROL

Bulld your owmn  aute
valio  u<dng thi< aute
ote control, Fiis any
var. Ellminate mechani-
18] controls with back-
lagh and internal
frietlon, This tuner con-
nects to ymir  speaker-
ampllifler unle by means
of a 7 wire cable only,
The small aluminum
housing conmatns all tho
parts assoclated with the
tuning section of a
standard super.

OUTSTANDING FEATURES

Uses the new pentagrld converter tube. 1ype BAT,
Furnished complele frun shlelded lead-in to 450KC
sutpnt - transformer  (les<  tube).  Hag  illumb 1

vernfer aeroptane dial eabratedt KO. Selective.
stilve, high gain.  Completely shieldvl. (7
Mljustments made from the outside. Covers the broad-
vasl bamd.  Size only 3% x 4% x 3%. Hegular lst
SPECIAL PRICE
TO SERVICE MEN
Send a stamp to Dept, R for our pamphlet showing
different uses of this remote control,
33d AVE. and TAL.LMADGE AVE, S.E.
MINNEAPOLIS, MINN.

Rugged. Tube monnted in shock-jponf con-ir on,
nrice—$15.00.
58.50
L (Less Tube)
% DELTA RADIO MFG. CO.

PARTY TRICKS

(Continucd from page 6OH9)

metal, The Intter instruments must be taken
from their cases to work as desired. Mount
the meter in a bex with a number of gadgets
to make the entire unit more pretentious in
appearance, as shown in Fig. 4. and pnt a
new scale over the olid one enlibrated in any
dexired pumber of units, The idea is simply
to disguise the meter,

Next obtain two magnets (from old head-
phones, meters, magnetic speakers, ote.), one
stronger than the other, IMuace the stronger
of the two in your vest pocket. A little
maneuvering of the meter will show that in
one position the magnet will cause the necdie
to deflect,  The stronger the magnet, the
greater will be the deflection,

Now, armed with thix box, whieh you call
a personal mgnetism jndjcator, you ean pro.
ceed to tell yonr guexts what n wonderful
thing it Is to have this personal magunetism,
Then to demonstrate you ean show how the
needle firetnatex when the bhox ix placed near
your hindy—that Ix the yvest pocket, Of course,
simflar attempts with the other guests prove
that they do not have this wonderful gift-
that fs. with the exception of your gccomplice
who has been given the weaker of the twa
magnets,

This heax ean he carried out with much
snceeess, depending on yonr ability as an ora-
tor and whether or not there are any bright
little hoyx present who will proceed to find
the source of your magnetism.  In any event
it will provide muech merriment at the party.

The tricks and expertments mentioned here
arc only a few of the many that ean be
worked out te keep up the interest at honse
pattiex, No doubt you will be alde to think of
many new oncs or varlatlons and improve-
ments over the ones mentioned. However, the
exnmples given will gerve to illustrate what
can he done in this line,

A FUNDAMENTAL
ANALYZER

(Continwed frum page H60)
sists of the cable and plug, wirh 1ts adaptors,
the twoe composite sockets, and the fwn left-
hand columns of jacks, “Fhese jncks are
identitled by the RALA, nnmber code to make
the loeation of chrenits easy, if the operator
is familav with thix pumbering and the ar-
rangement of elements in the tube under toest,

The Hnks hetween these two sepmrate
tions ave two pateh coavds, alont 12 ins, in
Tength, terminating in plugs similar in size
and shape fo stamdard “phoene plugs, but
turned from solid brass rods, and set in short
fiber handles,  The writer has nsed regular
‘Phone plugs with the two terminals shorted
tugether. bt the special plugs are not -
enlt to make, have a much better appearane-,
and give much more positive coniact fn the
jacks, as the insulating insert in the regnlar
‘phone’ plng  sometimes  interferes with good
contact.  Stamdard test prods, terminating in
the same kind of phigs, are used to work di-
rectly from the panel into the wiring, when
Necessary,

Figure A shows the external appearance of
the finished tester, jucluding the pateh cords,
test prods, analyzer cable, and adapters, The
carrying ense allows poom for all of the ae-
cessorfes. as well as a few small tools, mak-
ing a solf-contnined serviee nnit.  Note the
absence of controls on the panel  The knab
and bushing betew  the meter face are the
zero adinster and its trimmer, the latter he-
ing arranged for adjustment ouly at long
intervals, with o serewdriver, as deseribed
later in this article, The white sheet fprm-
Ing a background for the facks is typewritten
with the titlex and punched to mateh the
Arilling of the panel. his ix shown in iz, A,
This is overlald with clear colluloid, punchred
with the same holes which results tn a clean,
noen-smearing job, eaxily read,

Flzure B showsg the wiring and the place-
ment of the batteries and the Mocking con-
denser in the ease.  The wiring job ix not

soes

| dificult, and ean be done by the poviee with

safety.  Iute to the difficulty of mounting the
condenser on the panel, it was placod in the
cagse and contact is made throngh Ings on
the edges of the panet and case. The bat-

RADIO-CRAFT

teries  are connected through a  four-wire
ciible,  The dual potentiometer, RI1-1t3. ix
mounted dlrectly agninst the panel, and the
trimnmer R4 is mounted back about %-in, with
a Dbricket, to arrange for slotting the cnd of
the shaft and placing the bushing through
1he panel, The bracket and bushing are made
frem the frame of a telephone jack like the
anes in the aualyzer,

The Universal Meter

Fhe heart of the nniversal meter, which
inchides o prectifior, is the O-1 millinmmerer
The switching of the shunts and multipliers
and Hlocking condensers ix accotiplizhed en-
tirely by the jacks, there being nothing to do
but plug intoe the praper jacks as indicuted
an the panel. The D, jack is the common
negative conneetion for all DO, voltage and
current ranges,  The A€, jack is the can-
mon terminal fur all AC, voltage ranges, the
sime set of Jacks in the extreme right-hand
column serving the selection of voltage ranges,
hoth DGy and G0 The “Output™” jack is
used with these same Jacks for various out-
1t ranges,  Referring to Flg. A agnin, we
see the pateh cords in place for the § V. AL
range, inserted in the annlyzer section for
nweastrement of heater voltage,

The Ohmmeter

The ohmmeter section of this tester offers
two advantages ot found in most ochmmet
First, zero adjnstment without the necessity
of shorting the test prods together: aml see-
ond, the zero trimmer, which makes one zero
adjustment suffice for all thie  resisiauce
ranges.

The standard series eirenit fx used on the
O 1-meg, and 0-1 meg ranges, and the stand-
ard parallel cirenit §x nsed for the 0-1000
vhm range.  This fnsures that not more than
1T ma, of enerent is deawn from the hatteries
at any time. Moreover it is impossible ta in.
advertently leave the bhatterles connected, as
the circuits atve opened when all plugs are
withdrawn, and the case ean not he closed
with plugs in place.

To operate the ohmmoter, fusert one plug
in the “Ohms Com.” jack, which antomatienly
closes the cirenit, and the zero adjusiment
ean be made withaut shorting the fest prodgs
together, which saves a grent deal of tinmoe,
Then, if the other plug is serted in the
“1 ma.” jack, for the 0-10m0 ohm ranze, the
circuit remalns elosed and the resistor nnder
tegt i shorted acrosz the meter, When the
second plug is inserted i the “100M Ohms"
Jock, only the 4% V. battery s inelnded in

cirenit, and when the 1 Megohm™ Jack is
nsed the entire 45 V. is inchaded,  The jacks
artomatically switch in the necessary fixed

and varinble vesistance for each range,

The purpose of the varfable resistor R4 is
to make the zero adjustments of the 414 V.
and 45 V. oelrenits track. An adjnstment of
this vesistor, with a serewdriver, onee in a
very lang time, makes it possible to plug inte
the “Ohms= t'om.” fack. ax stated above, make
the necessary zero adjustment with the other
hand free, and then skip back and forth over
all three ranges at will, measuring any re-
sfxtor, from 1 ohm to 1 megohm, without hav-
ing to toneh the zero knob hotween ranges,
Thix ix a big time-aver in the popular method
af reststance analysis for which thix tester is
partientarly adaptod,

Another interesting point to netice is that
the system of multipliers i isotafed from eir-
cuit exeept when the “1.C™ or A facks
are in use.  Thus, when the ahmmeter ix in
nuse, thix set of 1 precision resistors can he
ised ax a st of vesistanee hox, for compi ri-
son and cealibeation, by plugging into the (hif-
ferent voltage jacks in the vight-hand column,

The Selective Analyzer

The two left-hand columns of jacks, in
connection with the eatle and plug, and the
tnbe xockets, furm the analyzer unit.  The
two sockets admit atl tubes now on the mar-
ket, Ineluding both types of 7T prong hases.
A& stated before, the RMOA, numbering code
is nused to label the jacks, and a working
knowledge of this code and the arrangement
of elements on the tube under test makes the
arrangement of the pateh cords for analysis
i easy matter,

Tor voltage, resistance, and most ontput
measurements, the two plugs need only he
used in the second. or right-hand coluinn of
jacks, The “reference point' is not restrieted
to any peint; it is possible to mensure be-

for MAY, 1934



T & m TUBRE PDwin 9 & 1D TURE POVE®

Provides

Cract
Aduplicates

Here Is a Great Opportunity:

RADIO DISTRIBUTORS--SERVICEMEN
KIT OF SIX (6) TRANSFORMERS

immediate
original performance in case of
trouble in the power transformer
{the heart of the radio) in any of
more than 907 of all models—

ELECTRICALLY “otphaned” or cutrent.

AC-110-120 V., 50-60 Cy. 220-240 V., 50-60 Cy. or 115 V., 25-40 Cy.

/

of

renewal .\E ‘t - i %i

PHYSICALLY

for winning the veplaceinent trade,
movers or dead stock at any tine, and—

Universal Input Audio

Can  effirlently  feed any straight

“Multi-Tap “Output

W M'gaﬁ”

(Trade Mark)

(Patent Applled For)

Tlu- wide range of adaptanility of anly four
“*Multl-Tap**
possible thea  varjons taps
he used singly or in vomblnaiions,
rent salues can

ue dellvered to each of the

curately as by the original power unlts.

POWER TRANSFORMER

Unlversal Power Transformers is made
in these units which may
The required «

Wead< in the set with any combination af lubes, a~ a0-

from 2 t¢ 30 ols In 2 ohm steps. makes

output stage to any dynamic speaker.

ﬁmmfﬁd’ 4

FULL DIRECTIONS WITH EACH UNIT

Furnished 1n dull satin black tini.lt unless other-
atl
having Umiderwriters
now rveaulred in many locall-

wise ordeved, Al unlts are
meet  specilical s of radlos
Lahoratory approval,
ties 10 proteet

fully  shicladed,

madels

lire insurance polictes,

sevel

1eers’

Inltlal stock.  Additlonal
of auy unit

ay be had in any quantity.

THE “MULTI-TAPS" are Your SAFEST LEADER!

Small stoek Investment—al staple Items—quick I1urnovers—no ~low

YOUR PROFITS ARE FULLY PROTECTEDI

Patent applicatlon clalms now allowed Insure “MULTI-TAP'' Distributors the prafit 10 which hey
entitled—and may make ft costly for dealers in infrlngements.

'l
3 v or push-pul} thEJ ,
audio stage on either A.C, or D.C, sets, ﬂg .

The Universal primary and the tapped seﬂI\?dan'.
pos-
sible to feed practically any straight or jush-puil

g Cmnple!e set of units itlustrated packed Individlu-
d In a carten s stamd lard package for \ur‘:
stoc!

ane

Seird for *Mutti-Tap® Bulletin No. 3-D, showlng comn-
nlete data on eaclr model, and listing of 193 nodel~
uf yadies with required **Multi-Taps.*”

MAIL. THIS COUPON NOW!

! GENERAL TRANSFORMER CORP,
504 S. Throcp St., Chleago. 11k |

I'lease send frec Builetin No, 3-D of **Multh-Tap * I
Unlversals and 1ist of Radlos on which they can Le |
u~ed for veplacements,

Nume ...

Address ...

T T TR . | €1 1. R vas l

tween any two paints,  The “Chassis™ jack,
in this eolumn, is useful in measuring volt-
ages with respect to the chassi

For current nieasurement, one jack fn each
column ix used, the best procedure being to
insert the right-hand plug first, then care-
fully insert the left-hand plug, watehing the
metor for overload, as these left-hand javks
nutomatieally break the eireunit as the plug
Is fuserted. to inelude the meter in serles.

These two columns of jacks can accomplish
a number of useful purposes heside the usual
nnalysis procedures, same of them entirely be-
yond the ability of the standard type of an-
alyzer.

If the set under test supplies the proper
voltages at the tube sockets, a grid-ghift volt-
age ean be introduced in the controlegrid cir-
cuit of a tube, with the test prods, while the
mitliimmeter is inserted in the plate cirenit,
the shift i the plate current being a fune-
tion of the mutual eonductance of the tube.
This i admittedly the most reliable tube test
for general servicing,

In many instances, trinl resistors and con-
densers can be temporarily inserted while lis-
tening to the get, This ix practicable in most
caxes in AR, clretits only, as (he capaeity
hetweenl wires in the cable would unbalance
of detune RUF, elreuits.

For instance, if a grid-bins resistor is found
to be open, in a 27 tirst ALY, stage, a reploce-
ment oin be tnserted into the “Chassis™ jack
and No. 3 right-hand jack, mnking the cireuit
operative and lecating the tronble without
“pmlting®™ the chaxsis, 1f, in this same stage,
the resistor and  its bypass had shown a
dead short, indieating a defective bypass, the
trial  vesistor  and  condenser  in  patraliel
coutld be ipserted in “Chassis™ and No, H 1eft.
hand Jacks, which wonld throw the defective
parts out of circuit at the same time it in-
serted the trial parts in circuit.  This saves
a lot of time unsoldering defective parts, or
parts suspeceted as defeetive, and allows the
whaole trouble to be located, and replacements
intelllgently selected, before having to pull
the chassis, This, in turn, allows the Service

RADIO-CRAFT MAY,

for

Mnn to make a set price 1o the customer
withaus having to pull the chassis in the cuse
1amer's iome ov take it to the shop to locate
the trouble,

utput measurenents can almost always be
mitde dirverly on the analyzer panel, For
instanee, let us consider the cnde of a gingle
47 output tube.  The voltage aceross the plate
load, which is the primavy of the output
transformer, ean he measured by plugging into
No. 2 ardd No, 5 right-hand jacks wlth an out-
put meter,  For siugle triode output tubes,
the output weter can e eounected hetween
plate, nsually No, 2 jack, and the “Chassis
jack. This some methad will usually give a
satisfactory reading o push-pull output tubes,

contieeting to the plate of one tobe, and
chaxsis,  For output meastnrements on the
new duat elass Botabes (79 and 19 for in-

stance) the connection wold he
plates, No. 2 and No, 0 right-hand Jacks,

An A oscillator or phonograph pickup
ean e fed to the input of the M F. channel of
a set by plugeing into chassls and grid Jacks,
If the Jeft-hand grid inck is vsed, the pormal
control-grid eirettit is dlsconnected and the
#rid fed oty by the external signal. 1f the
signat ‘generator output is fod through a con-
denser, or if for xome other reason the normal
#rid return should he vetained, the right-hand
grid jack is used. Stilt further, if an extra
stage {8 desived, or if the detector stage is de-
sired to be tested along with the andio stages,
phig in on the detector juput, and make an
amplitier out of the detector by plugzing in a
new  cathode resistor in parallel with  the
normal  hlgh-value one, throngh  “Chassis”
aml No, 3 rvight-hand jacks for most tubes,
The use of a little ingewuity will show the
Rervice JMan wmany other uses for this
“switchboard.” If extra meters are at hand,
many measurements can be made at the same
time.,  Thiz is not permissible on most an-
alyzers of conventional deslgn.

While quulity and accuracy were first con-
eideratlons in the deslgn and choice of parts
for this tester, it i+ quite cconomical 1o as-
semble, and gives about as much value for

to the two
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the Investment as posgible, And the invest-
ment is o safe one, as the principles on which
it ix hased are “tundamental’” and it can be
enxily extended to take eare of the prophe-
sied 8- and 9-prong tubes,
List of Parts

One Clavestat D38 dual potentiometer 1000

and 10,000 ohms, R1,
One Clarostat =58 potentiometer

S.000 s,

It4;

One LR.C. type 1721 metallizel resistor, 35,000
ohins, R2:

One LILC, (ype WWA precision resistor, 125

ohums, RS

H

One LILC type WWA poevision resistor, 2,085
ohims, R6:
One LRC, type WWA precisiom resistor, 0.500-

ohm, R7T;

One LILC, type
ohms, RS;

One LR, type WWI precision resislor,
ohms, RY:

One LR, type WWI irecision re
ohms, [t10;

One TIRLUC, Ww:
ohms, 11

One LRU, type WWY4 precision resistor, 17
mey,, RI2:

Three LR,(°, type WWd4 precision resistors, .23-
meg., RIS, R4, 15

One paper (nllt]nlldl'l t.mf, C:

Fonr phone jacks, tiliment control tppes

Ten phone jacks, closed-cirenit type:

Twenty-one phone jacks, open-cireiit type;

One Na-Alkl 90TWLCA analyzer plug with 8-
wire ealle, and adapters No. 974180\

HT6DRA, and HTTHRA

and §-prong composite socket

WWIH precision resistor, 4,950

5.000

stor,

40,000

precision vesistor. So000

OTHDRA,

»
Oma ‘\n-.\ld 7-prong composite socket type
477 ;
One Na-Ald control-grid clip, type 013
One phone tip jack and phone tip;
One pair test prods:
8ix or more plugs described in texts
One ¢lip on 5-ft. lead
One panel 9 x 11 ins, any suitable material ;
One carrying case.
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Build Your Own

Wheatstone Bridge
For $41.50

A simple, rugged, wide-range
Wheatstone Bridge for resist-
ance measurements. Operation
identical with best laboratory in-
struments. Sensitive, accurate.

Low cost. Kit easily assembled.

| awmplifier,

SHALLCROSS No. 630 Kit $41.50
Assembled $49.70

Built around a highly sensitive
galvanometer and Shallcross
Resistors. Range .01 ohms to
11.1 megohms. Send 6¢ in
stamps for Bulletin 630-P,

[SlHALLcross Mg, coMpany
Electiical NMeasu tng Instiuments.
and Accurale Resistoss.

COLLINGDALE, PA.

The

SHURE
TECIHNICAL
BULLETIN

is valuable in your library.

Devoted to the advancement of microphone tech-
nique, this monthly publication of Shure Iirothers
Company, Microphone Headquariers, contains
authoritative and useful information on
technical phases of broadeast and sound engincer-
ing, design data, new applications of microphones.

These back issues are available at 6¢ per copy:
No. 1 Condenser vs. Two-!luutzn Microphones

No. 2 Field Probl in Microg Mace t
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SOUNDHEAD
OPTICAL SYSTEMS

(Continued from page 664)

whatsoever of the machanisms of e¢ither sound-
head or projector head. And since it is im-
possible to describe the complete mechanicil
arrangement employed, in one article—we wil]
deal only with a disenssion and explanation
of the optical system which is, next to the
the most important unit in the
equipment.  Faulty adjustment or improper
care of this moest delicately sensitive arrange.
ment will vesult in unintelligible sound, or
muflled and distorted reproduction.

Refore gotng into detalled explanation of
the component parts and adjustment of an
optical system—a brief deseription of the
operation of this and associnted meclmnisms
will help the reader to obtain a hetter picture
of this uuit, in addition to the reasons for
the certain required routine service procedure
to obtain the highest possible efficieney from
it.  There are, in use, two methods for sound
gynchronization with motion pictures, One
the dise method, which is now practically ob-
solete, eniploys a constant speed turntable
which s coupled to the projector head, and
by means of a pickup and special starting
precautions, produces synchronized talkiex and
sound effects.  The other method I8 known as
the “sound om film”™ system, which has all of
the voice and music¢ recorded on a small width
of the film adjncent to the picture frames.
There are two types of recording in general
use at the present time, constaut width-vari-
able density (more commonly known as West-
ert  Electric  recording) which consists of
shaded lines of various thickness (gee "'.A\"—
Fig. 1), and the other variable width-constant
density (Photophone recording) which when
Inspected secems to De a facsimile of an oseil-
lograph curve (see “B"—Pig. 1), In elther
casge of recording, a definite narrow beam of
light, created by an intense light from an
“exciter lamp™ which is passed threugh an
optical Jense arrnngement so that it has the
required dimensions, Is concentrated on the
sound track of the film. A photoelectric celt
is mounted in an especially built chamber
(with the exception of a ronnd opening to
permit this light to reach the photo-cell)
behind the film.  Ax the film runs through
the sound head the shaded areas on the
sound track modulate the heam of Hght which
pass through it on its way to the photoelec-
tric cell. These light variations cause the
P.E, cell to generate corresponding electrical
fitetuntions which, In turn, are passed on to
the amplifier and then to the speakers behind
the motion picture screen.

To get proper reproduction, assuming that
the amplifier and tubes are working correctly,
it is essential that:

1. The position of the light “stit” or heam
ha centered on  the sonnd track properiy,
This is referred to as the “horizontal adjust-
ment.” The length of this beam is such that
it will clear the sprockets and the picture
frames if correctly ecentersd.  If the Huht
were to enter the sprocket holes a loud hum
would result, similar to a 60 ¢yele hum that
emanates from an A.C. battery charger. Or
tf the lizht were to enter the plcture frames,
a stiteento nojse similar to a riveting machine
would be heard.

2, The lght slit must le In an exactly
horizontal plane across the sound track, in
other words it must be at right angles to the
edue of the film, so that it is parallel with the
recording on the film (particularly Western
Elecctric type). This adjustment iz referred
to as the ‘“rotatfonal” adjustment—and is
also very Important, since if Incorrect will
cause poor reproduction.

3. The light “slit” must be as thin (narrow)
as possible, its focal point existing exaetly
(ar possible) at that point where it strikes
the film. ‘This ir referred to as the “focusing
adjustment.”” 1f the heam is out of focus, it
will be broad and cover a large area of
recorded frequencies, resulting tn poor defini-
tion and, consequently, poor reproduction,

4. The oxeiter lamp must be properly sget
in itz socket 8o that full iHumination {g ob-
tained from it. Most lamps are ‘“pre-focused”
and require only to he properly set in the
socket. Ry holding a white sheet of paper
la the fromt portion of the sound head to
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intercept the light (no film threaded in the
machine), images such as that shown in
Fig. 2 will be sean. The lamp will be set
properly when an image such as is shown
in “C” of Fig. 2 is obtained,

Of all the necessary adjustments mentioned
abeve, the one most likely to prove the most
difficult for the layman Is the one pertaining
to the focusing of the optical system.  Kince
the definition or guality of the eutput is seri-
ously affected if this system is not sct cor-
rectly, in addition to the volume being im-
paired—it is slways advisable to inspect and
service this ftem at least onee every two
weeks.  Not only does the vibration of the
machine sometimes throw the adjustment off
—but an acenmulation of oil and film cmul-
sion on the front lenses will have the offect
of considerably reducing volume. For that
reason it ix hest to make a thorough check of
this unit as often as aforementioned. remove
all lenses, then replace and make all neces-
sary adjustments, 1t should be emphasized
at this point, that not all optical systems res
quire this attention <ince some are hermetic.
ally sealed and the front and rear lenxes are
accessible for cleaning without removing the
whole unit. Whether this construetion is
preferable or not is open to argument, but
the point jg that attention should be given
to the cleanliness of all lenses that ecan be
possibly reached.  Wlhere there is no pro-
vision for adjusting the unit, it should be
cheoecked with frequency film to see that it ig
&till efficient.  Should tests show that it is
“off,” it will he found that some portion of
the lens harrel has worked lonse,

“Sound” Optical System

In Fig. 3 s diagrammatieally {llustrated a
complete optieal arrangement and portion of
the sound gate. sueh as will be found jn RCA
Photophone sound heads. A, at the top of
the carriage I8 the adjustment that regulptes
the “horizontal™ adjustment of the lght heam
on the sound track. The adjnstment shown
at "B Pig. 1, §s for “rotatiomal” adjust.
ment.  The procednre is generally facilitated
by the use of a dental mirror with magnify-
Ing characteristics, placed 8o that it inter-
c(pts the Hyeht beam on its way to the photo-
eleetrie cell, with 5,000 or 6,000 cycle fre-
queney film threaded in the sound head, The
horizontal and rotational adfustments ean he
caslly checked with this aid. even with the
film  running through both projector and
sound heads, by placing the mirror slightly
to one side of the heam so that refiected rays
are caught by it without direetly obstructing
the light, The adjustment shown at “C,”
Fig. 3. is for fecusing the light heam, This
serew is nothing more than a locking serew
to hold the lens harrel tightly In position.
Wihen this is released it is possible to move
the entire assembly back and forth. until the
correet foeal point ig obtained. Itefer to Fig.
4, for illustration on ascertaining when this
condition s reached. A piece of white paper
is placed Lefore the photoelectric coll so that
the image of the frequency film is clearly
seen on ft. Complete black and white shontd
ouly be seen when the exact focus ix obtained,
1f a great many frequency lines appear, then
the optical barrel is considerably out of ad-
Justment. The film should he run through
the sound head, at least a few feet of it, so
that it may =eat itself properly on the sprocs
kets.  If furtber motion of the film is de-
sired, especially a stow motlon se that the
adjustments in action can be checked. this
may be secured by turning the flywheet or
motor drive-gear slowly.  After this adjust-
ment fx made the locking serew shoutd e
tightened. and the adjustment checked onee
more to determine whether the rotation of
thix screw affected the position of the harrel,
Kome optical systems have an adjustable obh-
Jective lens assembly, which Is emploved for
focusing the light beam. The procedure for
adjusting thisx type is similar to the afore-
mentioned, excepting that the locking screw
is omitted. adjustment heing obtained by ro-
tating this assembly one way or the other—
until the proper Image effect is obtained on
the white sheet.

Some sound heads employ a principie of
shifting rollers above the film guide shoe for
varied geating of the filtm o that the hori-
zontal position of the light beam ¢an be
changed. In this type of sound head the sonnd
£ate generully cmploys flat springs for tension
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10 DAY TRIAL

Masterpiece I1, with its new 2B6 tubes is ready to give you the thrill

of a li
Admiral Byrd chose it for 1

is yours to try tor 10 full days .

Masterpiece 11.—Send coutpon.

MCMurdo Silver, Inc.

Chlcago, Illinois

1735 Belmont Avenue,

etime and to_show &'ou, at no risk to you, precisely why

to 570 work in the Antarctic. You can
order Masterpiece 11 with the unconditional understanding that it
. . you to be the sole judge .
money back instantly if you want it. My new book tells all nbout
this offer and gives full technical detuils of the new, improved

T I

Greatly Helps
10,000 Mile Reception

Masterpiece I1 has,
since its inception,
your  been noted for ex-
treme clarity onshort-
wave transoceanic
reception . . . the
power resulting from
absolute precision in
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1 Town

every part and cir-

shoes to hold the film tightly against the film
gnwide, These springs must not be too tight
or they will cause the film to weave, resutt-
fnr §n sprocket hole noise one instant and
vframe® noise the next. The rear spring is
wenerally made a tritle tighter tban the front
fur best results.

Conclusion

It is inadvisable to attempt these adjust-
ments if the equipment ig bheing serviced hy
an englneer representing the manufacturer.
Nor is it proper ov feasibte to attempt to per-
snade the theatre manager to discontinue such
gervice in favoer of your own. Where the the-
atre can afford to pay for such serviee they
wonld, in most cases he hetter off, since the
men  that serviee the cquipment are much
more experienced and capable, particularty in
casxes when an emergency or severe trouble

arises.  Then again, sothe equipment comple-
ments have heen sold on a lease basis, with
service covering a period up to ten years.

whieh doex not permit outside men to adjust
the equipment.  Where the serviee contract is
about to expire, and the theatre does not
expect to renew i, it wounld he advantageons
to obtain data from the projectionist ahead of
time concerning the type of equipment em-
ployed, and to secuve all other available in-
formation pessible on this equipment, so that
absolnte confidenee is felt in rezards to your
competence to serviee the equipment.

There are, of course, other important ad-
justments in sound heads that must be recke
e with, in addition to the optical systems.
However, they «do not require the study, nor
do they present the frightening, complleating
appearance to the neweconter in this field as do
adjustments outlined in this article. The ad-
justments referred to, and which may he de-
scribed in another issue, if the readers so de-
sire it, pertain to the constant speed mechan-
fsms in various sound heads, This item rates
next in importance to the optical system as
recards adjustments that are essential to ob-
taining good reproduction in *‘talkies.”
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SERVlCING THE "TALKIES"

(Continued from page 663)

or mysterlous about it, One has to know
how it works, or trace the cirenits until he
finds out—that's all. DI’reclsely the same is
trne of the switching and powering arrange-
ments of a theatre sound system, which mayx
strike the Serviee Man, when he first on-
connters them. as being as diffienlt and tronble-
some as hls own test board might scem to
gome ontsider who studied its connections for
the first time.

The projectionist will know all about the
switching and metering of his sound system,
but e may nor atways he able to trace the
conneeting wires, which often run  through
pipe conduit and tie together on connecting
blocks mounted inside of cut-out boxes.

How to Obtain Information About Any
Sound System

General information about sound equipment
wasx ontlined brietly at the beginning of this
series, and as explained before it is available
in greater detail in a numboer of text-hooks on
the snbjeet, and can be found in some elee-
trical handbooks of the useful type that de-
seribe everything from motors to door-bells,
and from vacuum tubes to lightning arresters.
Ruch books ean be found in any large public
tibrary, they can be bought through any wood
hook store, they are advertised in radio maga-
zines. Or one can write to any large pub-
lisher of technical hooks.

Detailed information is harder to obtalm,
and often must be pieced together. against a
backgroundd of genecral knowledge, by adding
the Serviee Man's observations to the prejec.
tionists’ knowledge, and calling upon certain
special sources of information, to be described,
for further detail.

These special sources include, first of all,
printed information aqrvailable in the projec-
tion reoom.
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Masterpiece 11 is now equipped with
two of the new 2B6 power tubes in
three stages of Class “A" dual push-
pull. This feature, plus a totally new
system of tone control even further
improves Masterpiece [I's already ex-
cellent signal tonoise ratio. ..and actu-
ally yields tonal possibilities utterly
unattainable with any other receiver.

1
| Send mie full technical information on Masterpiece 11

NEW POWER TUBES

GIVE 17 WATTS UNDISTORTED OUTPUT TO

MASTERPIECE 11

Admiral Byrd’s choice now gains
| even more distinction thru addition
L':# ! of sensational new audio system.

cuit, eliminating all necessity for forc-
ing tubes on even the weakest signals.
But now . . . with the 2B6 power
tubes, and the new tone control,
Masterpiece II has placed an entirely
new meaning upon brilliance and
satisfaction in long range reception.
Results are unbelievable, until you
hear them yourself.

McMurdo Silver, Inc.,
Chicago. U. 5. A.

1735 Belmont Ave.,
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Most manufacturers glve some sort of in-
struction pamphlet with their apparatux: if
the projectionist has lost it he ean abways
write for another. Some sound equipmentr
include wefring diagrams dngide the pancis.
Sometimes these panels eannot be  opened
without releagsing the safety switehes previ-
ously dexeribed. and so stopping the show,
but often a projeetionist who is familiar with
them can open them and instantly close the
safety switeh with his hand, holding it closed
while the drawlng is examined briefly, 'The
interruption will last less than a second in
such eases, and except in de luxe houses will
not he objectionable (if it doex not c¢ome at
the erisis of the plot).  Cut-out boxes con-
taining eonnection blocks sometimes are sup-
plicd with wiring drawings. or with a list of
nunibers corresponding  to  the conneetion
points, and a dexeription, beside each number,
of the wire that is fastened to the eorrespond.
ing stud. Where guch informatien is lacking,
or hax become lost. same manufacpirers will
furnish it, others will not,

There are a few hooks about sound appa-
ratius that go into conxiderable detail abount
the wiring and connections of the more coms-
mon make: and types of theatre equipment.

When all these possibie sonrees of informa-
tion have bheen exhausted, and theve still re-
main some points to eclear up. then theve is
no other resource bhut tn trace out cireuits
precisely as one would with a home-made
radio reeciver brought in for repairs. That
must he done on a Liasis of sound and thor-
ough general knowledge of what theatre
equipment is all about, If the Serviec Man
does not feel perfectly certain of his back-
pround in A.F. amplifiers, photoctectric cclls,
microphones, phonograph pickups, switeh keys,
volume control potentiometers (Ineluding tad-
der, I, T and I pads), and elementary elec-
trical theory tn general, he should improve
his hackground before tackling a sound sys-
tem or he won't know what the apparatus is
all about when he looks at it, or a drawing
of it. Assuming that background (which, as
said at the beginnlng of this series, Is as-
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Replacement Volume and Tone Controls

Standard Volume and Tone Controls
with an Ad-A-Switch consisting of
wire wound (Series “W”), composi-
tion element (Series “C”)

Replacement Line Ballasts

Automatic Line Voltage Regulators
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kumed in the case of the readers) 1he Service
Man is faced with the job of colleeting all
the information he possibly cin from  the
sources just mentioned, and (hen using his
own eyes, hands and meters in 1he projection
reom to find out as mueh more ns he needs
to know about any particular circuit that is
causing trouble,

(In tracing trouble in a sound system you
begin by isolating the eirenit or pamel that js
cansing il ; you don't tear the whale system
apart,  The method of isolation is deseribed
later on.)

How to Service Sound Equipment

Scrvicing—a speeial function—must be dis-
tinxuished from operating—the day by day
routine, Now, these two funetions overlap,
Inspection is one detail of servicing, but it is
also a detail of operating. If the projection-
ist is accustomed to careful daily, weekly or
monthly inspection of his equipment, servie-
ing would peeessitate a seml-annmal inspecs
tion at the most. ¥ the projectionist per-
forms only a1 perfunctory daily or weekly in-
spection, weekly or monthly examination of
the equipment assume the status of g service
detall,  The same veasoning applies to re-
pairs.  1f the projectionist is aceustomed to
finding and =oldering a ¢hance loose connec-
tion, servicing ax such may be restricted to
more serjons troubles: in other thentres it
may include even veplacing a worn-ont tulne
In nearly every case, however, huprovements
to the sound equipment, addition of voltiage
control or power snpply panels, extension of
the range of frequency respomse, aned so on,
are service rather than operating maiters,

Inspection—"To be thorough, inspection is
best carrvied out with the help of a pre-ar
ranged form, covering every detail of the
apparatus  that needs  examinatian, Such
forms can be typewritten amd, if deslred,
nimeographed,  VFor “politieal” reasons. s
spection responsibilities may  advantageously
be divided with the projectionist, leaving him
the mechanieal and the Service Man the elee.
trical sections of the apparatns,

The Servive Man will find it helpful to hint-
self, helpfnl in daing a zood job and in SIWLT-
ing him headaches, to make ont an inspection
form for every soumd systemn he studies af
the time he studies it. Such a form, together
with other notes made nt the time, will avoid
possibility of confusing one theatre’s arrange-
ments with another's,

Among matters to be ascertaiued in the
course of studying any system are  correct
meter readings, and normal voltages and ep-
rents at the terminalx of the different panels.
The projectionist will know what the meters
should read. and the panel binding [osts are
affen marked, as, “750 V., line: 350 V. {ine.”
cte,  Where suell markings are not shown.
and the data is not within the knowledae of
the projectionist nor covered in drawings or
other information accompanying the system
or obtaimable from the manufacturer, a fow
test-meter readings noted down when every-
thing is operating normally will he of areat
help later on in time of trouble, and always
usefnl in the epurse of inspection,

Such rentine hut vital matters as foeusing
the exetter lamp, lining up the optieal as-
sembly, or testing take-up tension, tozether
with a host of others, cannot he covered in
detail here for Iack of space. IFull informa-
tion concerning them is available in bhooks on
the suhjeet, and the projectionist will know
about them, too.

Repair.—Tronle is isolited, then repaired,
A preliminary step of isolation is applied by
the profectiunist, which Is to examine all
meter readings and cheek all signal lamps,
Noxt, different parts of the systom are tostedd,
The theatre has two projectors. See if the
trouble appenrs on both, or is confined to
ore. I it is not so confined, it exists in
neither, bt in some part of the syvstem com-
mon to both sources of sound, 1f there are
two amplifying channels, see if the tronble
shows up on both. 1f there is one amplifying
channel, consisting of more than ane amplis
fier, jump one, if possible: it not, lsten to
the output of each with headphanes.  Such
procedure, which isolates the trouhle rapidty
and unmistakably to some one panel, or to
some one connecting line hetween panels, ap-
plies not only to complete loss of sound, but
to poor quality, to noises and hums, and even
to loss of volume if experionce makes a head-
phone search for volume useful. Howcever, if

%
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the trouble-shooter is not fambliar with whai
the volume from any one panel oughn fo e

his headphone texts may prove of deuhnful
value,

Some  troubles are isolated and Jdefined
merely by listening to them,  Many nojses

come under this category.  The experienced
ear recozuizes tlatter, sprocket-hole noise, aml
Soon. as soon as they arve heard,  The Ser-
viee Man, nntil he himself acquires more x-
prrience, will find the experieneed prujection-
ist of the greatest help in identifying many
troubles mercly by the seund of them,

The trouble having been ixolated to seme
one purt of the equipment, or to some o
connecting line, (hat part or line ix seavelowl
for the procise difficalty in just the same LN
a radio receiver or any electrical cirenit is
searched for trouble. Whercever possible, they
e jumped or replaced in advance of sueh
searcl, to save time in restoring the show,

The essentinls of thentre repairs arce gowl
general background, detailed knowledge of (lin
system under ipspection if possible (bt this
is not indispensable since it ean be acquired
in the course of trouble-shootimg, with some
saerilice of thuer, systematic and orderly pro-
cedure, aad a cool head,

It ix extremely helpful, in stndying any
sohind system, 1o plan just how to look for
and find troubles of vavions Kinds., A skole
ton trouble-shooting voutine, deawn up in ad-
vithee,  will save invaluable thue while an
adicnce is waiting, aml in every Wiy enabl
the Service Man to do a fur more competent
job.

How to Obtain Parts and Supplies

The radio man shoukl find it profitable te
sell snpplics ta the theatree, and if he js tdoing
repairs he wenst e ahle to flhid replaceinent
parts when the vepair reguires them,  Some
sonnd  systetns are so like radio apparitns
that the parts tn question, and their soumes
of supply, will e familiar at a glance to any
radio man,  Nome sanmd systems do jof o

adio-type equipment,  In such estses tubes
amd all other parts ean always e hought

from the mannfacturer of the cnipment, gl
very often, but not glways, fram independent
stppli Haw ta find the fndependent sup-
phiers?  Well, some companies advertize thar
they make this type tube, or that [Ye gear,
for such-and-such mnke xystom. ‘Their sales-
men or saleg literatire will have reached the
theatre manager and the Projectionist ;. ar,
the Tvice Man may write inguiries to 1he
apprapriate magazine, which will e alile to
direct liim to sonrees of supply.

Again, some paris, although not specifically
desizned  for such-and-sueh make of sonnd
equipment, will fit that equipment. A1l that
is necessary s to knaw the speeitientions of
the part to he replaced. The spoecilications of
all makes and types of tubes ave pubtie prop.
erty amd have been printed many times, I'he
apaeity and valtage limits of a candenser
are often printed or stamped upon its cise,
or sometines are shown on the mannfactur
er's hlue-print accompanying the : mplilier ju
which that condenser was used.  I'ran-formoer
amwl inductance specifications are less CASY tn
obfain, but it shauld always prove helpful
write to a half-dozen transformer manufiae-
mrers and ask if they ecan supply an inter-
changeable unit ; for example : to replace the
T-% attotransformer in oa Western  Fleepie
TXPe 2000 speaker impedanee-matehing panel,
The fnquiries very often will result in apueiie
ing a new sarree of sopply,  Few it iny sxound
nanufactinre nake o the parts used in
their apparatus.  The parts may bear their
mime plates, hnt wot infeequently are maile
to specification hy same well-known manuefar.
tirer of transformers, condensors, ete,  This
is true even of the largest and best-known
found systems.

Where a part is needed for emergency re.
placenment, and  the specilieations  are not
known, not marked on the part, and not
shown on any manufacturer's data, they can
always be found if the panel or box in trouble
is duplicated in the projection reom, Any
apparatus associated with oither projector of
course exists in duplicate—there are often twn
amplifying channels, and very often more than
one speaker. By applying the usual electrienl
measurements  for resistance. impedince at
1000 cycles, fruluetance, eapacity, ete., to the
duplicate part, the Rerviee Man will Know
precisely what he needs in the way of re-
placement.  But not all Service Men are

-
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eqipped to measure 1000 cycle impedance, in-
ductance or even capacity. Where the speci-
ficntions cannot be meaxured, or where no
duplicate part exists to measure (the bad
one being bnrned out or otherwise so defec-
five as to be uscless as a stamtard), there is
no remedy but to “haywire™ vepairs, and walt
for a replacement from the gystem’s mannfac
turer, or from some sonres of supply the
Servico Man has investigated and lined up
in advance of the emergencey.

1T the part needed is oue that is commonly
kept in spare stock in the theatre, suel as a
Mibe, exciting lnmp or photoclectrie eell, in-
quiry among neighboring theatves that may
have similar sonmd equipment =hanld aneover
a ospare that can perhaps be horrowed until
he regnlar replacement arrives,

tn extreme cases, it may be necessary to
install temporavily an emergency amplifier,
speaker or volnme control, matehing imped-

ances if at all possible, until replacements are

received, and this 8 one of the gZreatest ser-
vices the radic man can render a theatre,
since e Tias such equipment on hand, and no

one else in the commnnity is at all likely to
have it,

What Should the Radio Man (Zharge1

the Theatre?
What price shonkd the radio man sot on the
snppHes he sell<. or ol 1he service he renders?
1he can tind ont what the thearre has been
paxing for hoth, and what both will eos him,

and set g price safliciently low to e really
atreaetive 1o the maoager, yet high enough
to e decidedly profitable to him=elf,  In the

case of a very large pnmber of theatres he
will find this pos<ible withont any very close
fwiring ; in the eaxe of =ome he will have to
fignre and shave with greater care; he will
find a few theatrves with whiclh it will not he
profltable to deal,  Mostly, these will
ham=es in which the prejectionist has already
taken over the fnnetions herve recommended to
the Service Man, In the ease of sneh the-
anrex, the radio man is limited to the valne of
his spare parts inventory (ax belng always
availabley, and of his rest meters (which are
commanly not part of projeetion roem equip-
ment) ; oand, to the LA stoms and henring
afds which were mentioned in the previons
article ; and to the improvements in the xound
pystem mentioned helow,

Improvements in the Apparatus

Most theatres that need  line-voltage con-
trols (aud thiz includes perhaps the majorlty
of Mnerican theatres: dou't have them D many
thentres still nse storpge hatteries atd shonld
replace them: the great majority of theatres
still cannot repredinee sonnd fregnencies below
S0 or above H 000 cyeles (and many cannot
do (hat wetlr, Unless a sonnd system is very
new, there is probably resm in it for 1m.
provement, amt the manager has doubtless
e approached by salesmen or sales litera-
tmre secking to sell him improvements,  The
rdin man whe has become theoronghly fa-
miliar with sound cquipment, and who has
wonr the confidence of the manager and pro-
jertionist, can sell sueh jmprovements much

more  casilty than ean  a  cirenlar eoming
throngh the mails, or even a visiting sales
min, e will find his sonrees of supply in

the sime way he finds all sonrces of sound
sanpply —a matter covered a few paragraphs
And, beeause of the above, he must
¢ keep in snfficiently  cloge toueh with
industry to know what improvements are

thie
matters of current interest,

Existing Contracts

In mot a few theatres (not the majority,
but a fair percentager the Serviee Man may
fiml a contract areangement for service and
parts, entered into with the manufacturer of
the sound sgystem.

Anyone ean now sell parts to .Ameriean
theatres, A larger nmumber of theatres, al-
though they can luy parts from the radio
man. ave still nnder contract for service, and
will not pay twice for it. 1n the case of such
theatres,
the radio man must pay himself for any ser-
vires he may render by the profits of his
paris buxiness with the theatre,

In practice, even though a theatre is under
econtract for service, and paying for it, any-
one can service the equipment,

Many theatre chains employ sound engi-
neers for this purpese, and some do all their

be|

as mentioned earler in this sorles,l

own servicing in spite of the fact that they!

RADIO-CRAFT for MAY,

LR T /

The New Model 1RC DU AT, RESIST-
ANCE INDICATOR is one of those in-
strunients that every serviceman and
amatenr ories il lo h:mml’j to orrn. 1t
will increase your efficiency-—-make you
money by saving your time—and it will
mean bepter business by insuring bet-
ter work.

Of course you can get along without ene.  Bat
the time and effort yon waste through not haslng
may mean many times the $2.70 that the
Indivator rosls. Tt 1s a real mwney-sis-
ing investment.
Just conneet the Tndicator In lare of
ANY questionable resistor.  Move the
ball-bearing silder until proper raling

You'll Use it More

[iTEwsn

2100 ARCH STREET

1RC

FUSE
PROTECTED

The r..':|-||'l,r Indicater
protected against
burn-outs

STURDY
METAL
CASE

YOU’LL PAY FOR IT—WHETHER
YOU BUY IT OR NOT!

ts reai] fram your yoltmeler—or, if you prefer the
“ear” melhud, untll the best solume and quality
are obtaipet Hom several statlons,  You can check
all of the reslstors im a set in a jiffy.
This new TRC DUAL
Fuse Protected— {8, &iknds ixin-
CATOR is fu-c proteried. Thus. a frequem
soufce of Indlcator failures 13 climinated. the
fuse protecting  resislahee  strips  fron  damage
caused by accbdental overloads. Indicator may
also bhe used a. a calibrated rheostal, ‘arlable
resistor, potentlometer, femporary standard re-
siztor, vollaga  divider, ete.  Nold by
leading jobbers. Don‘t miss ft!

$2.70 NET TO SERVICEMEN
List $4.50

Than Any Tool in Your Kit
INTERNATIONAL RESISTANCE CO.

PHILADELPHIA, PA.

(In Canada, 74 Wellington St. W., Toronto, Ont.)

+ A NEW PRODUCT THE MAKERS OF IRC RESISTORS

PUBLIC ADDRESS

Special for May Only!

Chromium P*laled Mlerophone.,
anne.lr.m(c anl performance toy mikes Nst
ing l §%5 00, Nlze 33,7 ]
1% 0
Lists nt

EDS Desk Stand. High lus- (.}

ter Chrome Finish TR iyt

high. 6" Ring 4

Llsts at 52.45

&S

“RF'* Mlecrophone 2-Button, Heavy Duty,

shinilar in

$11 00

u

P10—C35 Amplifier,
mike and phona input.

33 Watt self contained for
Incorporated volume con-

trol A " eloctro dynamic  speaker. Heautiful
leatherette case, Size 187 x 18 x A" $
Lists at 26'00

THE ABOVE THREE ITEMS COMPLETE WITH 25 FT. OF MIKE CABLE, 8 MIKE
SPRINGS, AND TUBES, READY FOR OPERATION

speciaL NeT price $34.80
20, with order, shipped C. O. D,

Send 3c for 1934 catalogue listing hundreds of items of public address equipment

RADIO AND AMPLIFIER LABORATORIES
291 EAST 137th STREET

NEW YORK, N. Y.

1934 WHOLESALE
FREE gy ol

WholesaleMerchandisers, Inc.
626 C, Broadway - New York City

Electrical

1934

Serd post card for catalog of NEW remarkable
Buy direct from usl 30 day

CRESTONE RADIOS.
rm-:s TRIAL mnq refunded if not u(uﬁed.
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-WEBSTER-

CHICAGO

Three-Stage
3-Watt Microphone
and Phonograph

Amplifier

TypeS A2

Provides Microphone Current
Master Gain Control
Is Completely Enclosed
SEND FOR BULLETIN!

The Webster Company

3830 WEST LAKE ST., CHICAGO, ILL.

THE WEBSTER CO. Use This Coupon
3830 W. Lake St., Chicago, I,

Gentlemen:—I am a [ ) Dealer, [ ] Serviceman,
[ 1 P.A. 8pecislist and want ail informaticr on your
SAZ Ambplifiers.

NAME o.uvissrastaassscsssossossssssstonsacionetan
Address

eere.State Liieiieseennee

RADIO/ 1934
NO SERVICEMAN DEALER

OR SET BUILDER CAN AFFORD
TO BE WITHOUT THIS BOOK

=

Send for the most
valuable book in
Radio. Packed
with quality and §
value. Lists the
most complete line
of radio replace- |
ment parts for any
service require.
ment.

Features latest
type set - building
kits, test instru-
ments, Long and
Short Wave
Radios, Sound
Systems, etc.

Write for this
Catalog today!

ALLIED RADIO CORP.,

Dept, D, $33 W. Jackson Blvd.

Chicago, 1llinois.

Please send me FREE your New 1934
Radio Book.

Name
Address

Allied\
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are paying the electrical manufacturer for
service—they pay for it, but do not use it.
Other theatre chains pay for it, use it to
some extent, and to some extent supplement
it by the cfforts of their own employees, Still
others rely upon the manufacturer entirely.*

The radio man is free (at least, if the preee-
dent of these leaders of theatre industry is
any guide) to do anything to any sound sys-
tem the manager and the projectionist will
allow him to do, regardless of other contracts.
The point is stressed here because a number
of readers have inguired about it. Such con-
tracts Hmit the Service Man only this far—
that if the theatre is already paying a service
charge he may have to compensate himself,
in part or entirely, by selllng parts. as just
said, But he should remember that these ger-
vicing contracts cxpire at some time unless
rencwed.  What the theatre people will sce
fit to do about renewing them should depend
ta a very large extent upon how much of
their contidence and respect the Nervice Man
hits won by the service he rendercd in return
for the privilege of gelling them supplies. 1n
a few theatres—less than 1065 of all Ameri-
can  theatres——contracts  existing  Hmit the
parts a theatre will buy from the Service Man
to certain ftems.

But in the majority of existing theatres
the Rervice Man will find no hindrances of
any kind whatever, if he can give the theatre
what it wants—good parts and reliable service
at smaller cost than it is accustomed to
paying.

® Among the targer theatrs chains baying for manufae-
turer service hut doing their own servicing in part or
enitrely are Iaramount, Warner, Fox and Loew.

®
"TELEPHOTOPHONE"

(Continued from page 663)

Lizght from a bright source such as a car-
bon arc running on D.. or an automabile
headlight bulb is focused upon the slit of
the light-gate. Variations in width of the
st cuuse corresponding variations in the
transmitted intensity of the Hght, The slit
is placed at the focus of another lens, or at
the focus of a parabolic mirror, so that a
narrow beam of lirht is transmitted across
space to the receiving photoelectric tube.
For moderate distances, this tuho may reccive
the light from the source without a reflector;
but for longer distances it is necessary to
collect & larger amount of the original light
beam to bring the signal strength up. The
phaoto-cell is connected to a hirh-gain A.F.
amplifier which turns the variations of feeble
current from the photo-cell into audible sig-
nals in the loudspeaker,

The author has used the gate over one
thousand fect withott any parabolic reflector
for the photo-cell. Some idea of the effective-
ness of this type of licht pate may be had
from the fact that andille signals were de-
tected at this distance by intercepting less
than one-thousandth of the original light com-
ing from the gate. With an improved optical
system and a parabolic reflector at the receive
ing end. it should not be dificult to extend
the range to several miles,

The simplicity of this type of light gate
makes it peculiarly adapted to demonstration
work, for the student cam readily see the
actual part played by the changing slit in
modifying the Hght, whereas the neon glow
tube conveys no such definite idea and shrouds
the method of comnumication in greater mys.
tery. Tor lecture room purposes, an ordinary
antomobile headlight bulbh is sufficient for
sending strong slgnals over distances of a
hundred feet, from one end of a building to
another.

The author has used sunlight for the trans.
mission of signals, focusing the light of the
fun directly on the slit of the apparatus by
means of a heliostat and lens system. The
intensity thus acquired is enormons and en-
ables one to extend the distances traversed
by the beam to great lengths. In fact, this
type of pate allows the use of far greater
intensity signals than are possible from neon
rlow tubes, with a corresponding increase in
range of this type of point-to-point communi.
cation aeross space.

(The helinstat is an instrument consisting
principally of a mirror and clockwork mechan-
ism to focus sunlight in a fixed direction).

RADIO-CRAFT

MORE SUMMER SALES
IN RADIO

(Continued from page GG1)

Pottstown 1'ress, which consented to print
the Q8L cards, we inserted a news item abont
the contest in the Dottstown Courier which
was to be printed the following Monday,

1 consented to work in the Jones estab-
lishment that day. During the afternoon we
distributed some fifty of the mimeographed
sheets and in the covening we handed out
fifty more. Very carefully we explained the
rules and Mr. Jones was agreeably surprised
when 1 sold a complete set of tuhes to an
old settier who ‘“liked to putter around the
radio” and thought he might have a chance
in the contest.

During the following weck we worked up
another slant on the contest. In the window
we placed an abandoned Ford pas tank with
a funnel in the funnel pipe amd a pail of
water beside it. A sign bore the words—
“You can't run your car on water! On the
opposite side of the window we showed a
radio with a very poorly construeted gerial
cutting acress the front window. Jor this
acrial we used some very corroded wire, and
a pair of insulators covered with grease and
grime.  FThe radio hore the sign “ltun rour
car on good gasoline—your radio on a wood
aerial.”

“The Aerial Makes a Difference”

A small show-card in the center of the
window hore the words;

"The Aerial makes n differcnce, Ask us.”

We mimeographed some shects that ex-
phiined how bate copper wire corrodes within
2 few months and loses considerable of its
eficiency. The statement also mentioned the
fact that a majority of aerinls had heen in-
stalled some years before and were, for the
most part, of very little value in actual reeep.
tion,

The last paragraph of this sheet read:

“Authoritirs agree that enameled copper
wire, size 14 to 12, is the Dhest to use for
a broadeast aerial.  Insulators should be of
glazed poreelain, or pyrex glass, and two
should be used at each end of the aerial.
Transposed feeder aerials, developed within
the past year. are slightly more expensive,
but are a great deal more ctlicient where
sensitivity is an important factor.

“Dauring the period of the Jones DX Con.
test, we are making a special offer to onr
friends.  Modernize your old aerial, give
your present set a boost, by installing a new
aerial.  “L" type aerinls can be installed for
as low as $2.00.  Lyach or Phllco aeriat
prices are slightly higher, If you prefer to
install your own, parts are available at our
establishment.”

Friends began to drop in after that stunt.
Our window display had attracted econsider-
able attention and onr littie explanatory
notes on aerfals were nearly exhausted by the
following Saturday. At my snggestlon Mr,
Jones posted a small bulletin hoard in the
window with notes like the following:

“J. I8, Stiles of Prospect Street Leard KI°1
—Los Angeles, Wednesday night on an At-
water-Kent,”

After a few dayg of posting these notices
we obtained a blackhoard and wrote the re-
ception noted on it in chalk.

Unfortunatety I left town—myF vacation
was oever—before the September contest ended,
However, I received a letter from Mrv. Jones
during the last of October. It read, in part.
as follows :

“Doctor Nash won the September contest,
Ilis log contained reports fromn six West Const
stations, two stations in Kalt Lake City, oue
in Idaho, one in Calgary and six rtations in
Texas, besides XER In Mexico. [ presented
him with the General Eleetrie last week bat
he wouldn't part with the old set that he
used.  Fred IHampton won the specinl prize
(a set of tubes) for the furthest stntlon re-
ported by logzing a station in Long Beach,
Cal.  Three people won gervial installations
for logring the most New York stations.

“l am more than satisfied and intend to
continue the contest indefinitely, with a grand
prize for the bhest record for the year. 1 prob-
ably will award some very high priced set
for If husiness improves as it has 1 can afford
it. In the first contest 1 sold, during the
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period, some four hundred tubes, six receivers,
and Jderry (the youngster who installed aeri-
als) was kept busy from morning to night
for the whole month and is still going strong.
We hiave replaced nearly one hundred aerials
in town, . . . [ wns competted to add a Service
Man, hired in Syracuse.”

During October Mr. Jones uncovered an-
other kink. ‘The contest that month was won
by an old farmer who lived Bix or seven miiles
from town. who used o battery meodel Grebe
sSynchrophase. Mr, Yones was a bit dismayed

at this and asked m2 what slant he could
take on this wlnning. 1 suggested selling
battery sets ro farmers—most of the farms

either make their own electricity or use kero-
sene for lightlng. As a result he sold ten
bittery receivers in the tervitory.
His ‘“reclaimed set” department
very well. A great many of the older model
sets have figured prominently in the contest
and as a result the old seis takem in trade
move rapidly. With the advent of short-
wave atiachments Mr. Jones has offered a
special prize for short-wave acknowledzements.
To ent this story short, Mr. Jones iz mak-
ing money. At the close of the year he fig-
uged his profits more than two hundred per
cent above 1932 and they're still on the up-
ward trend.  Any Service Man or radio dealer
can appreciate that item. It purely and sim-
ply indicates that what the radio business
needs is more salesmanship and less '‘order

-
VOLTAGE DOUBLING
TUBE

(Continued from page G66)

These condensers must have the same value
for minimum ripple. The information ob-
tained is only approximate because the curves
ave not perfectly straight lines, It is usually
good to Dhetrer than H%.

The filteration incident to the use of these
condeunxers (¢ and C,) is very effective. The
tolal eapacity from oéutput plus to minus {s
of course cone-lialf that of C, or C, alone, that
is if C; ami €. are 16 mf. each : in addition
to supplying a voltaze doubling eirenit they
will have an 8 mf. filter value. Condenser Cy
may or may net be used as desired. It is not
esarntial.  The output filter condenser C,
however s recommended.

Other Applications of the 2525 Tube

Fizure 2 illustrates its use as a combina-
tion power-speaker supply for A.C. and D.C.
lines. For A use, the input current is
half-wave reectified and for N.C. the plate eir-
cuits of the tube are simply used ag low-value
resisrors completing their respective circuits.
With a eonrinucus voltage applied. a con-
tinnous current will flow in these plate eir-
cuits.

Althouzh a filter system required for D.C.
alone need not he as complete in rhe way of
high values of elements it must he effective as
there is nsnally some line ripple.  While niore
than adequate for D.C. its efliciency is high,
thus requiring ne changes in the circult at
all for A.C. or D.C. use.

In some cases the plates are tied together
(see Fig. 2} and the cathodes are also tied
together using hoth plate-cathode circuits in
parallet as a half-wave rectifier. Innsmuch
ag there are several hatf-wave rectifiers hav-
ing rectifving charncteristies just ag desir-
able as the 27Z5 with but one piate and one
citthoile., we may wonder why the 1575 should
be used in this way,

The filament charaeterisries of the tube
wive us the answer. With this high volrage
filament clectrical power which would ordi-
narilv be wasted in a ‘‘cordehm’™ or power
resistor is made uszeful and the efficiency of
the set is greatly improved.

Several manufacturers have provided
switching systems so that in one operation
the eireuit in Fig, 2 may be changed into that
of Fig. 1. Having a higher voltage for A.C..
the receiver employing such o eirenit will
ustially operate mich berter on A.C.
connection is considered better tham the uni-
versal use as in Kig, I alone hecaunse full ad-
vantage is takem of the A.C. available, The
elrenit in Fig, 3 is less expeusive and entireiy
fool-proof.
RADIO-CRAFT

for MAY,

is deoing |

This |

1934

NATIONAL UNION TUBES
.- excellent performance -+ give
satisfactory service-+ we make
Sull margin of profit on all
tubes sold - have satisfied
National Union wusers

Jervicemen ™

Nationa! Union policies are vital to you. ‘The objectives of National
Union, in addition to producing the finest radio tubes that science can
devise are 1o aid and assist the serviceman in building a better and more
profitable business for himself. You can’t afford 10 ignore these policies:

PROFIT: 10 Cent Higher List Prices. .. Highest profit margin on;
your tube sales.

SERVICE AIDS: Charts, Data, Information at no cest. .. Canhot
be duplicated from any other single source.

SUPERIOR QUALITY: Strict adhcrence to closer manufacturing
limits makes National Union tubes consistently superior.
FULL LIST PRICES - GOOD WILL: Sold everywhete at
full list price . . . no nced to fear customer ill-will.

FREE SHOP EQUIPMENT: Testers, Analyzers, Service
Manuals and Service Tools given with National Union tube
purchases. Alert dealers everywhere are equipping them-
selves this easy way. Don't delay, write for full details
about National Union free shop equipment

Natlonal Union Jobber Stocks Are Complete,

WALTER BIEHLE, Manager,
Perryville Electric Company.

- [

A—\'E. N.Y.C. RC-5

" NATIONAL UNION RADIO CORPORATION OF N. Y, 400 MADISON
Send me details about {ree shop equipment.

Street . cooeiviiiiiiien

State .

CitF 5.4

A New Kind of Short-Wave Radio

the SKY-RIDER

Another FIRST by the
HALLICRAFTERS

An all-wave receiver deve'opment that
makes possible the mos* dependable short-
wave raception ever known.

A new circuit employing entirely differ-
ent units and construction. OHered at
lower cost than any other modern short-
wav@ receiver.

No other receiver, regardless of
price, offers all these features:

Low-loss wave change switch, modi-
fied' band sipread, 200 !o |2 meter
tuning range divided into 4 bands,
micro-vernier tuning control, 18 %o |
ratio, dual gain controls—and many
more, all described in the new HAL-
LICRAFTERS ""SKY-RIDER'* booklet.
Write for your copy today!

SKY-RIDER Rec r,

with dynamic speak-

er and power pack, -
5 tubes. Net to

dealers and service- ; | |}

This set is NOT with. Byrd

—but it brings Little America

to Capt. Bartlett daily men, $39.95. ]
Though the HALLI- Peary's famous dash to |
CRAFTERS SKY-RIDER the Pole, in constant O P
had not been released daily touch wlth his ) 5. N
from its intensive lab. friendsatbLittle America. Q@ N > ]
oratory and fisld teits You, too. can have the o0 F"‘k B
before the Byrd Expa- thrill of hearing Little AW L Ny .
dition sailed, it is serv-  Amarica direct if you P‘ 9 P.\»\' No Jos® n
Ing to keep Capt. Bart- own the new SKY-. A g"\ on oo n
laft, the highast rank- RIDER Short-Way 20T @ Y T p
ing survivol of Admiral Receiver. - _5\ ot ‘.\0(" ™
* "’“6"*“ i ato*“".‘ I
s * Dept. A SCUE S n
- AEENNSEESEESEEEEEEERENNED
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HOW TO BUILD, TEST -= . - -
AND REPA!R 2 (Continucd from pagc 668) “ :‘ TCII 0 l/ T

bypassing part of the signal to gvound and FOR NEXT MONTH'S FULL PAGE AD COM-

RADIO redocing the signal input into thix cireoit, PLETELY DESCRIBING NEW TEST
in this poxition the ILIY. and LF. tubes are ACCESSORIES

SETs u|-(-.r:|tml at a ‘hu.'h m-l:ntl\'.o bias to reduce A COMPLETE SYSTEMATIZED LINE OF M-

their amplilication. In the “out” or distanee proved Laboratory Sockets. Tip Jacks. Connectors and

poxsition, the bins voltare is reduced. Plugs, Expanding Pressure Plugs. Jacks and Con-

nectors, Extension and Jjunction Connectors, Test

A . { | Probs, Universal Terminal Sockets. ote.
Explanation of Range Switch New Molded Handles In three styles: Small Space.
| slde Contact and Long or Short Testing. all inter-
The rangge switch congists of eight inde- changeable with the pointed Phone Tips, Exnanding

. g X N I'ressure Plugs and  Nihver 1"lated Ncedle Ioints,
pendent switeh sectlons, each section being Sockets with Univeraal Terminals tor soldering, bind-

| provided with five cotitacts,  Only seven see- ing, plug-in ang 1ap-oft connections.
d c t ctlon tions of the eighit, and only four contacts of twhyhlu handlcapped vinth '3 lnelont‘ anl'llyz-r when In
e R at ar sod. wo hours You can easily modernize it with one of thess
l‘a ‘o ons l'll I the tive per section are used kits and & Pair of composite sockets? Directions and

In the circult dingram these different diagrams included with all outfits.
switeh seetions are labelled 1R, 1L, 2R, ete., G

Library

including Television, Short-Wave Recelvers anu‘Auto aml for the sake of simplicity are shown in

Radios. 3 Volumes, 6x9—1177 pages, 561 iflusirations iffere -lions i ing =h 907

This practical Library (neludes: PRACTICAL RADIO ‘lllﬂ_’t'ﬂnt l;R l|l¢§?~ in ”.w diagram, 'ﬂlt}l‘_’.‘"jl WLCAP =» — o

“the fundamental principies of Ttadlo, pmemed 1.1 an | they are all parts of the master range sw ltEl - 3- ;-ao:«s L
nnderstandable manner. THustrated “ltnU\*rkiQk \«1{41, assemhly located In the center of the chassis. Twm/, sug; GR1P
krams.  PRACTICAL RADIO CONSTRUCTION A> With the chassis bottom-side up and controls | [ ug

REDPAIR — Methiods of loratlng treuble and Teception A ! !
faults and making workmanilke repairs. Dm-us:tes nLoit]l puinting toward peu, 1R is the fromt right
ern Short-Wave Itecelvers and Instatiation of antomobile | hapd section, 1L is front left hand sec-
radios fully,. RADIO RECEIVING TURE—DIrinciples ti 9R i ‘th . _,thel izht 1 0 Freerm

undetlying the operation of all vacuum tubes and their lon, —R 18 the sccond rikht hand sectio THUMB
nse In receptlon, remole comrol and precislon measure- | counting from the front of the chassis, and RELEASE

ments, . 50 on, Lock Al

ilelps you to understand modemn tyne reeeiving scts— X . .
full of consiruetion data and practical kinks for the As the range switch i rotaled in a clock-

B1-COLOR RING
msunnv LOLATES

. " . P LARGE PRONGS
>slerhinenter—a tralnlng course for service men wise direction the foltowing cirenit changes I.OCKING , o"
10 Days’ Free Examination are cffected. B
Eazy Terms Position 1. Switeh 1L grounds the aerial, %’,;?"A*
EENER \cGRAW-HILL SN | | ccouting any reception, {| frsaus
- FREE EXAMlNATION COUPON | Position 2. Broadcast Band. In thix position /
= = | | switch 2R biases the short-wave oscitlator to 974DSA  975DSA  976DSA  97TDSA
g&ca‘_‘mn’:’“s't BN‘:OKW?PMPA"V INC., stop it from oscillating so that the short-wave | | goou) cap  gman 7 prong S o
Gentlemen:—Send me the new RADIO roxqmnc- l sc-g't}(m cannot cnuse interforence when re- Plug, 8-wire Cable, Plug and Socket as ghown _Llat
TION LIBRARY, all charges prepald, for 10 days’ ceiving stations on the Dhroadcast Dband. sbove ... iiieiiierariierinnas ressieaae $6.00
Loy Kot oSS Tl sad W | | Switel 1L conneets tho accial to the prlonyy | | GO ek T e s dditr L1 o
g a ul i ) £ al ) e d . n . ate] 0 U prong apter .. o
pald.  If not wanted I will return the books. 0‘. the R‘.] - ¢coll.  Switch 3L connects the 876DSA  Lstch 7 to 3 Dr::i Adapter .... ,25
Nome third section of the variable condenser gang 977DSA Latch 7 to 7 prong large Adapter . 1,28
[ 0000nnoo00000000060000000000000000066006000 across the secondary of the ILF. coil. Switch | Here Is the get for t who

want the lowest poulblo sosl.
Does not have means for locking
the adapters 1o the plug but is
serciceable In every way, the
wired sdanters having the neces-
sary small base for 8tting
shielded sockets. C. G. eotud

led.
877P T- Dronz Plain-Type ‘u‘.ot

Home Address .
City and Stale

Positlon .....ivetiiiiniiniiniini, 0o bo0a ciisieeins

| condenser gang aervass 1he secondary of the
firgt-detector cail.  8|witeh 410 connects  the f
fourth section of the variable condenser gang
RC-5-3¢ | | aeross the s camdary of the broadeast oscllla-
——eme—e—=d | tor coil. Switeh 1R is open.

| 41, connects the 1ifth section of the variable |

Position 3. 185 to 78 Meter Short-Wave Band, Anslyzer Tlug .......

THE NEW In this position switeh 1L cannects the nerlal | 9"“’ 7 '° “’"’“w'"d o
to one of the twao primaries of the short-wave Il 973\; 1 tn 5-prong Wired 0

detector.  Switeh 3L connects the output of [l Tyl ponocacag :
o d el | | the short-wave detector to the secondary of Mﬁw g m_s,?f‘fr,\'_ Wma K1)
the R.F. coil. and alse connects an ndjuhmblol H i MZd a5

TUBE TESTER trimmer condenser across the sccoundary of , yrowy | BTV BnP.DK[T Complete :
Read these excellent features this coll to tuul}- it “1} 1540 ke, Swlteh 4L SROWD oo.ieerecinssaes 63,69

which give complete_detalls . — counects an  adjustable trimmer across the ’

about the new Model 36 Tube secondary of the first-detector eoil to tune jt | | SCNYICEMEN'S REQUIREMENTS ListiBrice
iR | t0 1540 ke, Switeh 4R connects a vaviahle 25;"5 "?ll%?ﬁ;et&(m:nxsltszlom:n(kngme S .'nlt?e':
{1) Direct Reading. - o ® Ky ath ¥ )=t ¢ ¥l S o d 5
(2) Mutual eondueganee test. trimmer across the secondury of the hroad-| | 4727 Lomnoidle:mkﬂ . + S0ea
B Einefvenesegsnistion cast oscillator to tune it to 1,717.5 ke. thus | | 827, 7 -_\_(r,,,,‘a?i"""o,,;‘:w,h,‘.’{,""‘\;,;i‘;;__ T
on separate A.c.l ;Ttae?'. eiving an LF. of 177.0 ke, Switeh 110 con- 9885 N-prong I'lug as shown ahine. . «S0ea.
) :.vlo ol;;nleu_en:e gu' ,,tig neets an adjustable padding circnit in series ;gsgs:'“'}““"' b k. & BRIl o000 a0 ,gg o
r:t‘:ryswitpeml"rovhron| ;\(')il‘th(' t_';e :lm'"“‘h“'." .f::.“\(‘ Sl"""'“’:\\'f‘ }";5"“[!‘; 955PSC hlieuzk: r“l'ho;ws :“'in-lll.ngoé‘\t;l‘nblﬁr i2.50 ea.

for -new sockets. o, s permitting  proper tracking o See bage 522 March and page & o PRV
(5} Complete short test i i $ N Ry 450 50-wanh Transwitting Tube Sorket.... 1.00 ea.
) plete of this circuft in this short-wave baud. UX-50 Sa-watt to 1 X-base 