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VOLT-OHM MILLIAMETER

AVAILABLE NOW IN SINGLE TESTERS ALSO COMBINATIONS TO
SUIT YOUR NEEDS.

EYE APPEAL..PRECISION ACCURACY

YOU ANO YOUR GUSTOMERS WILL APPRECIATE THE UTMOST IN PROFESSIONAL APPEARANGE

Yes, Ranger-Examiner Equipment definite-
ly means that Radio Service work can be
done more profitably and euasier. More
profitably because considerably less money
is required for precision equipment, and
easier because Ranger-Examiner is a com-
pletely new line designed from scratch with
all the latest improvements for quick and
accurate service. Less weight, too, to carry
around in sturdy all-metal cases.
Ranger-Examiner testers are manufactured
by the oldest company in the service equip-
ment field whose contacts make them fully
acquainted with the needs of the radio
serviceman,

Model 740 Volt-Ohm-Milliammeter has a
Triplett 3” square Precision Instrument.
Scale readings: 10-50-250-500-1000 \.C.
and D.C. Volts at 1000 Ohms per Volt
(D.C. Accuracy 277 A.C. 57¢) 1-10-50-
250 D.C.M.AL; 0-300 low ohms: high
ohms to 250.000 at 1.5 volts. Rheostat
adjustment for 13'% volts for chm read-
ings to 2.5 megohms, Batteries may be
added permitting higher resistance read-
ings in 250,000 ohms steps. Low Ohms
to ¥ Ohm—with 25 ohms in center of
scale, Backup circuit. Current draw is

only | M.A,

Compare First. .. Then Buy RandersExaminer

Be sure to send Coupon for your FREE copy
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101 Radio Troubles and Their Cures.”

Booklet, 101 Radio

alog.
Name

. Address
City
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READRITE METER WORKS
116 College Dr., Bluffton, Ohio

Without obligation please send me your free

BOOKLET

LISTING 101 MOST
FREQUENT RADIO
TROUBLES

+x

HOW TO DETECT
HOW TO CURE

-«
NOTHING LIKE IT BEFORE

GREATLY SIMPLIFIES
EVERYDAY SERVICE

SEND
COUPON
NOW . ..
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OPPORTUN

are many

| for theRadio
Irained Man

Don’t be an untrained man. Let me show you how to get your start

in Radio—a fast growing, live money-making industry. -
Prepare for jobs as Assembler, Inspector and Tester—Radio Salesor b

Service and Installation Work—Broadcasting Station Operator—Wire-

less Operator on a Ship or Airplane, Talking Picture or Sound Work—

HUNDREDS OF OPPORTUNITIES for a real future in Radio!

12 Weeks of Shop Training

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, actual Broadcasting
equipment, Television apparatus, Talking Picture and Sound Reproduction equipment,
Code and Telegraph equipment, etc. You don’t need advanced education or previous
experience. We give you—RIGHT HERE IN THE COYNE SHOPS—the actual prac-
tice and experience you’ll need for your start in this great fieid. And because we cut out
all useless theory and only give that which is necessary you get a practical training in
12 weeks. Mail coupon for all facts about my school and training methods.

TELEVISION a7 TALKING PICTURES

Television is sure to come as a commercial industry. Whether this year or later, it will offer
opportunities to the man who is trained in Radio. Here at Coyne you learn Television principles,
and work on actual Television equipment. Talking Picture and Public Address Systems offer
opportunities to the Trained Radio Man. Here is a great new Radio field which is rapidly ex-
panding. Prepare NOW for these wonderful opportunities! Learn Radio Sound Work at COYNE
on actual Talking Picture and Sound Reproduction equipment. Not a home study course.

Talking Picture and Sound equipment. You learn Wireless Oper-

PAY TUITICN ON EASY
PAYMENT PLAN

Mail the Coupon below and I’ll tell you about my payment plan
which has enabled hundreds of others to get Coyne training with
very liltle money. On this plan you can get your training first,
then take 18 months to complete your small monthly tuition
payments starting 5 months after you begin training. Not a
home study course.

Mail the coupon for all details of this “Pay Tuition after Grad-
uation Plan.”

ELECTRIC REFRIGERATION—AIR
CONDITIONING~—DIESEL ENGINES

To make your training more valuable, 1 include—at no extra
cost—valuable instruction in Electric Refrigeration, Air Con-
ditioning and Diesel Engines, taught you by personal instruction
and actua! work on real equipment.

PRACTICAL WORK

At COYNE in Chicago
ACTUAL, PRACTICAL WORK. You build and service radio sets.
You get training on real Broadcasting equipment. You construct
Television Receiving Sets and actually transmit your own Tele.
vision images over our Television equipment. You work on real

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

,Coyne Electrical School
500 S. Paulina St., Dept. 17-8H, Chicago, Iil.

L

ating on Actual Code Practice apparatus. We don’t waste time
on useless theory. We give you the practical training you’ll need for
your start in Radio—in 12 short weeks. If you desire code, this
requires additional time for which there is no extra charge.

MANY EARN WHILE LEARNING

If you need part-time work to help pay
living expenses while at school. tell us
your problems and we may be able to
help you as we have hundreds ol other
students. Then, alter you graduate, life-
time employment service will be avail-
able to you. Every Coyne graduate also
receives a Life Membership. with free
technical and businessservice and privilege
of review at any time without additional
tuition charge.

Mail Coupon Today for All the Facts

T ool e W e T O T N e N
H.C. LEWIS, President
Radio Division, Coyne Electrical School

500 8. Paulina St., Dept, 17-8H, Chicago, Iil
I Dear Mr. Lewis:—Send me your Big Free Radio Book, and all

details of your tuition offer, including valuable instruction in
B Electric Refrigeration, Air Conditioning and Diesel Training
§ and your “Pay Tuition After Graduation’ offer.
|
|
|
|
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Woatch for the next issue of RADIO-CRAFT in which every
radio-man, no matter what his specialty may be, will find
interesting articles.

Broadcasting in one form or another—network, short-wave,
television, high-fidelity—is moving toward new unheard of
levels of perfection. Only the informed and up-to-date
radio man can hope to progress with this fast-moving in-
dustry. You owe it to yourself to read each issue of
RADIO-CRAFT so that you too can keep abreast of the
times.

Reserve your copy now at your regular newsstand.
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1. E. SMITH, President
NATIONAL RADIO INSTITUTE

The man who has directed the bone study tral
of more men for the Rudio industry than any oth

Mneriea.

Broadcasting Stations
manakers. engincers, operators, |
tlon and maintenance men for fasclnating job: wid
pay up 0 &,0M & year.

Eploy insini

h g
Set Servicing
Spare thme set servieing pays many 5. §10. ¥10 4

wvek extra while learning. Full tme servicing 1wy
a¢ mueh as $30, 30, $75 a weck.

Loud Speaker Systems

Buildlag, installlng. servicing amd operating put
fle address systems Is nmnother growlng teld f
men well trined 10 Radio

Lesson on Radio
Servicing Tips FREE

Il prove that thy Training gives practheal. mone¥-
making information, that 1t is casy to nndersiaml
that it b5 just what you need i
My gamfle lessm text. “Hadin Receb Troubles
Their Couse and Remedy,'” covers u long [ist of
Rudie reeeiver (ruuhles In A Nn.C., batter
wnivessal. wuto, 7. R, F., super-heienxdybe
wave. and other Tyires of sets. And a cross ref
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quirk way 10 locate anid remedy theso sel trouble
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MAIL
COUPON
NOW
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" uillsend gouc @ Losson Doee

to show how | train you

Dy you want to make mote mones? Fra so sure that T

can tin vou at bome In your spare time for a good
Ratdio job i end you a lesson ubsolutely FREE.
Fxmimne t, read it. see for yourseif how practical it is
to learn Hadlo at home. hew easy 1t is to understand—

ever if you've never had technieal experience ot tralning,

Many Radio Experts Make
$30, 550, $75 a Week

Htadio broadeasting slations employ englneers, operators.
tation managers and pay up to $5.000 & year. Spare
time ladie scl servielng pays as muvh us $200 to $500
a yrar—full time johs with Radlo jobbers, manufacturers
and dealers Day a5 much aus $30, 30, 5 a week Muny
Radio Experts own and operate lhelr own full time or
part time Rudio sales and servico businesses. Radio manu-

facturers and jobbers empioy testefs, Inspectors, foremcn.
engineers, servicemen, paying up to $6,000 : year. Auto-
mobile, pollee, avlation. commerclal Raule. and loud
peaker systems are newer flelds offering good oimertuni-

tivs nowe and for the future, Television promlses t» open

many ®ood jobr soon. Men I have trained are lolding
woxl Jobs In these brunches of Radio. Read their state-
ments in my 64-1"uge Book. Maii the coupon.

There’s a Real Future in Radio
for Well Trained Men

Rudlo already rives jobs more than 300,000 people.
In 1935 over $300.000,000 worth of sets, tubes and parts
wete sold —an Increase uf 207 over 19341 Over 1.100.000
aute Hadlos were sold in 1935, 237 more than In 1934!
20,000,000 lowes are today equipped with HRadie, and
every yeur millions of fhese sets go out of date and are
replaced with pewer models. Mllilons more need servieing,
iew  tubes, repairs, ete. Broudeasting stations pay their
employees (exelusive of artists) more thun $23.000,000 a
ear! And NRallo ls o new Industry, stll] growlng fast!
A few hundred $30, $50. 3$i5-u-week Jjobs have grown
to thousands tn less than 20 years.

Many Make $5, $10, $15 a Week Extra
in Spare Time While Learning

Practicaliy every neighborhood necds a good spare time
serviceman. The day you enroll I start sending you Kxira
Aitey .Job Sheets. They show you how te do Radie repalr
jubs that you can cash in on «quickly. Throughout your
eralnlng | send you plans und ideas that have made kood
pare titne money—from $200 to 3300 a year—for hun-
dreds of fellows. My training ls famous as “'the Course
that pays for Itaelt

1 Send You Special Radio Equipment
to Give You Practical Experience

My Course 13 not ul} book tralning. I send you speclal

Racllo equlpment and show you how to conduet cxperi-
ment: and buihi circults whieh  1lustrate  b-
porlant  prineiples used Lo madern  Radio

tiro sta

o
[

at home in spare time

orym%ﬂin

Get My Lesson and 64-Page Book Free
Mail Coupon
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opportunities and these
descrlbes my Training in Radio and Television:
shows you actual jetters from men | have
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on a penny post card —NOW!

J. E. Smith, President
National Radio Institute,
Dept. 7AX, Washington, D. C.
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®
SEND FOR YOUR

1936

OFFICIAL RADIO
SERVICE MANUAL

TODAY —

ITS READY FOR
IMMEDIATE MAILING!

Bigger and Better than Ever!.....

more diagrams, more data, more pages, moro essential service

material and considerably grester value for your money.
If the sale of previous Gerushack Manuuls I3 any indication
then maby thousands mure Service Men will be wusing this
new 1978 Manual than uny of the previous volumes.
The new Manual incorporates all available diagrams of sets munufaetured
during 1933 and 1936, plus many advance 1937 models, Not only diagram
but service dats, alignment procedure, intermedlate frequency peaki, socket volt-
ages, wiring and assembly dlagrams, ete., ete., are included,
THERE 1S NO REPETITION IN THIS MANUAL! EVEHY BIT OF INFORMATION
1S FHESH VITAL, NO REHASH ., .. AND

TO GIVE “BULK™ 'TD THE BOOK The entire contents has been caroully edited and eon
plled to the best Interests of Bervice Men, The 1936 OFFICIAL RADIO SERVICE MANUAL |
an excellent and timely investment.

PARTIAL CONTENTS OF 1336 MANUAL

Schematie Dingrams; more than 1,600 of them, Service Data; wherever the information was
covering practically all sets manufactured dur- made available to us, such data as typical
ing 19356 and 1936, plus many advance 1937 faults in a given receiver, their symptoms
models. Many of them have the operating volt- and remedies, was included in the 1936 Manual.
ages of the various tube elements printed di- Assembly Diagrams: on combination models,
rectly on them. i. e, sets combined with phonographs (either

NO USELESS MATEHIAL JUST L

New Practical

linde
Nm'ul dalr the Wiring Diagrams; wherever they have been ob- the manual or automatic types), complete as-
left, the details tainable, the wiring diagrams of the more com- sembly diagrams are given. These diagrams

show the relationship of the separate units to

plex receivers, such as the all-wave and high-
euch other and the way they are inter-connectel.

fidelity sets, have been included.

«f the new bind-
er used on this

manual. 1t "f‘ Miscellaneous Diagrams; these include speak- Operating Voltages; the operating voltages
‘I,o::‘klsy rh:“”,';()z er connections, obtional phonoxraph connec- given in this Manual (for more than 809 of
rages  into  the tions, power transformer connections, R. . the sets listed) are the normal voltages; any
stiff leatheroid and coil connections, c¢omplete phono- deviation from these values indicates trouble in
covers. but facili. graph motor conncetions on combination re- the nssociated circuits.

tates removal and ceivers, etc., ete, Wherever these diagkrams Trade Name Index: in the back of the book,

replacement of

were available they have been included in the
1936 Manual.

Intermediate Frequency Peaks; all set models
(with few exceptions) have their respective jn-
termedinte frequency peaks marked either di-
rectly on their schematic Jdiarrams or in their
notes on alignment procedure.

Alignment Procedure; even if space permitted,
it would not have been advisable to print the
alignment procedure on all the simpler sets
for one would have been repetition of the
other. On the more complex receivers, however,
the all-wave and hizh-fidelity gets, ecomplete
alignment procedures, step-by-step, have been
included.

individual pages.

1.200
PAGES

oV I'Z n

2.500

ILLUSTRATIONS

house
RADIO SERVICE

If your johber or mail order
OFrICIAL

of check or money order—or,
Stamps. be aure to register
PROMPTLY. BOOKS ARK

Looseleaf Binder

MANUALS or
SERVICE HANDIBOOK from the publishers. Send your remiftance

f wou scnd cash or unused U. S. Postage
wour letter.
SENT TO YOU POSTAGE PREPAID.

Address Dept.

RADCRAFT PUBLICATIONS, INC., 99 Hudson St., New York. N, Y.

is a complete index of trade names and their
respective _manufacturers.

Complete Tuhe Chart: in the back of the Man-
ual will be found the latest. and most com-
plete tube chart of all type tubes ever manu-
factured for receivers.

Large Cumulative Index; includes all gets
printed in the 1931, 1932, 1933, 1934, 1935 vol-
umes as well as the present 1936 Manual. The
sets in this volume have been listed in the in-
dex in an entirely new and more convenient
manner so that the busy Serviee Man need no
longer thumb through an entire manufacturer’s
section in order to find some particular picce
of information. He nced but consult the index.

cannot supply you. order any of the
the OFFICIAL RADIO
in form

Al.l, ORDERS ARE FI1LLED

RC-137.

Hard Covers

GERNSBACK RADIO SERVICE MANUALS ARE AVAILABLE FROM JOBBERS AND MAIL ORDER HOUSES
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¢¢Takes the Resistance out of Radio”’
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SHORT-WAVE APPLICATIONS

An Editorial by HUGO GERNSBACK

years; yet, what most amazes even the short-wave
expert is the tremendous number of new uses to which
short waves are being put, day in and day out.

To do the subject full justice, by just enumerating the
uses, would fill several of these pages of closely-printed
type. But, as yet, we have only scratched the surface, and
the most important uses of short waves are still to come.
in the meanwhile, not a month passes by when we do not
hear of new and surprising uses of short waves. Indeed,
even the short-wave expert is hard put to keep track of
all of them; for, as soon as he has completely investigated
one new application, a newer one is already m full bloom.

Thus, for instance, the radio typewriter operating by short
waves, which was mostly theory for a number of years, is
now an accomplished fact. Most of the technical difficulties
have been eliminated; and it is now possible for you to sit
down at vour typewriter, somewhere in the wilds, and type
out a message which even through thunderstorms and static
will come through practically faultless and neatly typed
on a sheet of paper 300 miles away—or a thousand miles—
on the receiving typewriter.

Short-wave “paging” is another surprising new develop-
ment. Application has been made to the Federal Communi-
cations Commission to set aside a special wave-band, in the
30-50 megacycle region, for physicians. Nowadays, patients
are handicapped in not being able to reach their physicians,
particularly when the latter are making calls. The new radio
paging system is a method of signalling only those doctors
who are wanted. No message or word of instruction comes to
the doctor while en route in his car; he receives in his own
car, a pre-set signal, which requires him to hurry to the
nearest telephone and ask the radio-paging service for his
message. If the doctor should be calling on a patient, the
radio receiving set responds by setting off a buzzer, or light-
ing a pilot lamp, only in his car; the pilot lamp or buzzer
remains in operation until released by the doctor. This
method will save the life and health of many a patient,
particularly when doctors are required promptly.

Weather forecasting, through direct use of short waves,
is becoming an accurate science. Not so long ago, it was
found at the Blue Hill observatory, at Milton, Massachusetts,
that ultra-high-frequency radio signals underwent varia-
tions in intensity which almost matched the changes in
temperature, between the surface and a height of some 6,900
feet. These variations are now used for weather forecasting,
and rapid progress is being made in this direction.

The long-heralded facsimile and picture transmission by
short waves is now an accomplished fact. Photographs,
sketches, reproductions of checks with signatures, are now
actually flashing across the country and across the oceans
every day. Transmission, frequently, is of exactly the same
high quality as though it had gene over a wire Yine. There
are a number of inter-city facsimile stations operating be-
tween the different cities of the United States now, and the
systemi may be considered highly successful.

The war uses of short waves, in the meanwhile, are taking
on greater and greater proportions. All of the different
governments have experimented with radio-controlled
machines and, while much secrecy naturally surrounds these
experiments, it has become known that a number of military
and naval organizations are actually equipping various
types of war machines with short waves as standard equip-

SHORT WAVES have been with us only a few short
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ment. Thus, for instance, we have the radio-controlled
torpedo. By means of short waves, it is now possible to direct
and steer a torpedo accurately from a distant observation
point, and explode it at the proper moment. During the
World War, it was possible for a vessel to escape destruction
by zigzagging away from a torpedo’s course. This method
will be of little use in the next war; because the radio-
controlled torpedo will find its mark, no matter how des-
perately the attacked vessel may try to get out of the on-
coming torpedo’s way. Of course, governments, being aware
of this emergency, are already experimenting also with
“counter torpedoes’”; whereby the attacked vessel will send
out a similar torpedo which will try to head off the oncoming
torpedo and explode it before it can reach its mark.

There are, of course, many other uses of short waves for
war purposes, many of which have been described in Radin-
Craft magazine. The radio-controlled tank, for instance, is
another development whereby such a tank can be maneu-
vered without any human being on board. Instead, the tank
will contain explosives; so that it can be blown up at strate-
gical points without uselessly sacrificing human lives.

The same idea has already been made use of in airplanes,
particularly those of the bombing variety. Such short-wave
robot airplanes have been used experimentally for over two
decades now, and it might be said that they have reached
an amazing degree of perfection.

For example, despite any enemy interference, with short
waves it now becomes possible to send an airplane aloft and
make it go through a variety of motions—drop bombs at
specified points, and even operate machine guns on board—
all without a human being within the plane. Such robot
planes can now be operated from other, foliowing planes if
necessary. The robot plane itself can be destroyed by an
internal bomb when necessary, so that it will not fall into
the enemy’s hands; yet when it explodes a maximum amount
of damage is done!

In the more peaceful arts, short waves in medicine have
made rapid strides and an entirely new industry has sprung
up in short-wave therapy; there are now engaged in it
dozens of manufacturers who turn out short-wave equipment
for physicians. It will not be long now before every physi-
cian, or at least the majority of the physicians in this coun-
try, will own their own short-wave therapeutic machines.
There have been many surprising cures, especially of boils.
carbuncles, and infectious diseases which yield rapidly to the
effects of short waves. There have besn a number of new
improvements in the short-wave therapy field, and many
physicians who place great hope in this instrumentality for
the future. It is to be noted that this particular type of
medicine has been in use only for about 5 years, and no onc
can tell where it will lead to in the next 10 or 15 years.

Even building contractors now have use for short waves,
because it has been found that plaster ceilings and plaster
walls can be dried much more efficiently with short waves
than with other heating means! Heretofore, when an apart-
ment house was built, it was found neccssary either to let
the walls and ceilings dry slowly, which was the best method,
or to turn on the steam heat—this latter method usually
resulting in cracks, due to the too rapid drying. By means
of short waves, the drying proceeds from iwithin the surfacc
to the outside, exactly the reverse effect from steam heat;
the short-wave method, incidentally, does away with cracks
and expensive hand-filling-in later on.

R T O m
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The new (European) TeKaDe mirror-screw television
receiver which gives enlarged images.

NEWS IN
TELEVISION

ELEVISION, which, to

Tthe radio world, outside

of the research labora-

tories, was dormant for so long, has
now bloomed forth and is one of the
fastest-moving branches of the elec-
tronic art. A few of the high-lights of
last month’s developments are given:

The Bell Telephone Labs. announced
a new tube, a dual pentode for ultra-
high-frequency amplification and oseil-
lation, which will greatly aid transmis-
sion on the “television” frequencies,

Pope Pius XI made known that a tele-
vision transmitter would be erected soon
in the Vatican to enable the world to sec
intportant functions of the Papal State.

The Radio Center in Moscow reported
that plans had been completed to build
a “Television Center” operating on
ultra-short waves at 343 lines.

The Japan Broadcasting Corp. in
Tokyo will start construction on a $60,-
000 television transmitter, according to
a statement from Dr. K. Takayanagi,
director of television research in Japan.
It is planned to make a complete tele-
vision coverage of the 1940 Olympics to
be held in Tokyo:—Germany take note!

The Telefunken Co. was able, by
means of a new tube, to demonstrate
television pictures projected on a wall
3 x 3% ft. last month. The new tube is
very small, flat on the end and has an
aperture of 2 x 2% ins.; the accelerat-
ing voltage is 20,000,

ROUND TWO?
ASCAP vs. WARNER

NLY 2 short months

O ago, the Warner Broth-

ers music publishing

subsidiaries decided to “bury the

hatchet” with the Society of Composers,

Authors and Music Publishers, in their
fight over royalties received.

Evidently the peace was short-lived
though, for as soon as Warner Bros.
received their first check for royalties
under the reinstated agreement, they
set up a howl in the form of a stinging
letter printed in Variety. The fight ison!

And almost coincidentally with War-
ner’s threat to go to court, if necessary,
came an announcement from the Co-
luinbia Broadcasting System that they
have hired 6 American composers to
write music specifically for the air.
While no reference was made to the
copyright fight, it is evident that CBS
is not going to be caught napping as
they were at the end of 1935 when the
first fight started!

NEW YORK
WORLD’S FAIR 1939

CCORDING to informa-

A tion released last month

by the authorities in

charge of planning the gigantic World’s

Fair which will be shown in New York

in 1939, radio and the electronic art

will play an outstanding part in making
this huge undertaking a success.

Not only will there be a section de-
voted entirely to the subjeet of com-
munication in all its forms but many
of the scientific and commercial exhibits
themselves will function by reason of
their vacuum tubes, photocells, etc.

And to further insure that radio and
allied arts are given their share of the
display, 2 men, high in the ranks of
executives in the radio and communica-
tion fields are already linked to the Fair
as members of the financial and design
boards. These men are: David Sarnoff,
President of RCA; and, Walter S.
Gitford, President of A.T.&T.
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Dr. Lange with his photoelectric spectro-photometer
—one of many PE. developments,

DR. BRUNO LANGE
VISITS U.S.

R. BRUNO LANGE, an

D eminent physicist and

member of the Kaiser

Wilhelm Institute in Berlin, who de-

veloped the much publicized experiment

of transforming energy from the Sun

directly into electricity by means of

cuprous-oxide cells, away back in 1928,

visited the U. S. last month to conduct
a lecture tour.

By using multiple cuprous-oxide cells,
Dr. Lange was able to turn small motors
and light electric bulbs directly from
the rays of the Sun.

RADIO-THE PIED
PIPER IN REVERSE

HE editor of World

TRadio, organ of the

British Broadcasting

Corp., told a story of a modern Pied

Piper, in reverse—last month. We
quote:

“A correspondent in Denmark tells
me of a farmer in that country whose
farm has been plagued by rats. He man-
aged to get rid of these annoying ani-
mals in a novel manner. He conceived
the idea of trying the effect of broadcast
music on the animals. He had loud-
speakers installed in the barns and
stables and kept them going regularly.
After a few days the rats disappeared.
The farmer said he believed the cham-
ber music proved to be the last straw.”

Photo of a model of the $125,000,000-Fair grounds {covering over 1,200 acres) with the Communications Building, which will house all the radio displays, circled.
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IN REVIEW

velopments.

Radio is now such a vast and diversified art it becomes nec-

essary to make a general survey of important monthly de-
RADIO-CRAFT analyzes these developments

A oo - and - presents a review of those items which interest all.

CBS TO HAVE
NEW HOME

N 1939—the year of New

I York’s World Fair—the

Columbia Broadcasting

System will erect on Park Avenue be-

tween 58th and 59th Streets, New York,

a new landmark, according to an official
statement last month.

This building—which will be designed
exclusively for the complete operation
of a radio network—will house all the
terminal equipment of this nation-wide
broadcast system.

According to the statement from CBS,
this radio headquarters will contain
every improvement of the last 3 years
and every invention of the next 3 years
(television, perhaps?).

THE BOWDOIN-
KENT’S ISLAND
EXPEDITION

HE expedition of the ship

TScienfist to Kent's Island

in the Bay of Fundy

which we announced several months ago
was completed, last month.

In general, the voyage was a success,
as the meteorological station was set up
on the island—serious magnetic dis-
turbances which present a source of
danger to navigation in the bay were
investigated, until bad weather prevent-
ed a completion of the study—many
feathered visitors to the Island were
“banded” for later identification—and
many field tasks in which the 5-meter
portable radio eguipment proved ex-
tremely valuable were undertaken.

Due to the excessive humidity which
at times was as high as 90 per cent,
some of the scientific instruments taken
along were rendered useless. The Sci-
entist often had to rely entirely on radio
communication to find its way back to
the Island through the fog, thus proving
the effectiveness of radio for such pur-
poses.

Two men were left on the Island to
care for the observatory which is under
the direction of the Harvard Mete-
orological Qbservatory.

The short-wave equipment on the 'Scientist.’’ This
equipment was often the sole contact with the
outer world.

for
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F.C.C. RADIO SET
STATISTICS

B REPORT reccived last

month from the Federal

Communications Com-
mission contained some interesting in-
formation for radio men in general.

In brief the repoirt states that more
than % of all the radio sets now in use
in the U. S. are 6 years or more old,
while only about 4 out of every 100 were
made last year. Of the sets in use, 2/3
have 5 to 7 tubes, % have 8 or more
tubes while only 6 out of every 100 have
4 or less.

STOREKEEPER
ARRESTED FOR
TURNING-OFF RADIO

ECAUSE he turned-off

B the radio reeeiver in his

coffee shop during a

speech by Chancellor Adolf Hitler,

Ludwig Schopp a baker of Stuttgart,

Germany was deprived of his trades-

man’s license and placed under arrest,
one day last month!

Subsequently, various charges were
brought against the baker by the secret
police, according to news reports.

The New York Times published an
item last month which read as follows:
“The Hitler Youth organization, by ar-
rangement reached with a broadcasting
chain in the United States, will eonduet
a series of broadcasts for American
vouth this winter. The radio chain will
organize an exchange of youth broad-
easts between America and Germany.

“The arrangement was made by
Superior District Commander Cerff,
who visited the United States as the
Reich’s Deputy Youth Radio Director
to study American radio methods of
appealing to adolescent audiences.

“Whether special programs of an un-
usual type are to be worked out here for
the American chain’s youthful audience
has not been announced.”

Queries at the chief broadcasting
companics revealed that they know
nothing about such arrangements.

Two members of the Bowdoin expedition using a
S-meter transceiver to communicate with the ship
“'Scientist.’”
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Russian children listening to their lessons on the
“‘phone** teacher unit.

RADIO=THE
DX PREXY

ADIQ has been suggest-

R ed as a desirable educa-

tion medium from time

to time and, in fact, is used to some

extent for this purpese in the United
States and in some other countries.

However, news came to us last month
that in the remote parts of U.S.S.R.—
and in Siberia-—a similar system is be-
ing used as the entire means of educat-
ing children. The lessons are sent over
telephone lines to the various outlying
districts and small vacuum tube ampli-
fiers and loudspeakers are used to in-
crease the volume of the lecturers’
voices so that groups of children can
hear.

The children gather in the village
meeting hall or similar place where the
equipment has been installed. This pro-
vides the necessary planned educational
program without the cost and difficulty
of maintaining teaching forces in these
remote villages which often have but a
few children.

WJZ TOWER
BURNS WORKMEN

N interesting case of

A absorption of power in a

resonan: circuit oc-

curred, last month, in erecting the new

640-ft. antenna tower for station WJZ
at Beound Brook, N. J.

The new antenna tower which is
located near the old one will be a 3-
cornered affair, the entire weight rest-
ing on a single porcelain insulator. As
the steel sections were added, the strue-
ture approached nearer and nearer in
resonance to the frequency of the sta-
tion. As a result, the transmitting char-
acteristics of the station were being
seriously affected, and what is even

(Continuned on page 423)
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Fig. A. The waves will be 'detected'" without ordinary tubes.

light, are clectro magnetic in nature. Expressed in the

language of the man in the street, this means that both

consist of electric particles. The only difference between
them is the number of “wave-movenients” per second execut-
ed by the “electric particles,” Or as a technician would
express it: the only difference between these two kinds of
waves is in their frequency,

What this relation actually involves will become more
impressive later, when we learn more about the electro-
magnetic wave-spectrunt, and when we consider the fact that
radio (or, as the scientists call them, Hertzian) waves go
down to a wavelength of about 0.01-centimeter (4/1,000
of an inch).

IT IS common knowledge that radio waves, like those of

ULTRA MICROWAVES

Nobody, as yet, has been able to generate radio waves of
such an extremely short wavelength (or, at least, not in
considerable quantities), but there is no doubt that, in the
future, someone will surprise us with the news that he has
found a method to construct a transmitter which can gen-
erate these Ultra-Microwaves—as we shall call them, since
there is as yet no official name given to them.

A very good indication that many scientists around the
globe are paying attention to these very short waves lies
in the fact that our daily papers have so often had rumors of
that bugaboo of inan—the so-called “Mystery Rays.” Ac-
cording to these reports, this “secret brain-child” of science
is undergoing intense rescarch in one or another well-known
laboratory; but the explanatory stories told by some papers
are of quite frightful nature.

Inquiries at the laboratories, mentioned in these “baloney”
articles, naturally provoke stern denials in each case, How-
ever, they do not change a bit the real situation, despite the
fact that these sensational stories are written by reporters
who do not know what it’s all about. But, since the things
they write about are mysterics to them, these pseudo-science-
writers speak and write about “mystery” rays. Science, how-
ever, does not know and does not like “mysteries.” Science
knows only of known and unknown fuets and, naturally,

““RADIO"
OF THE FUTURE

The "'black gap," referred to by a well-
known scientist, in describing those extreme-
ly high frequencies about which we know so
little at present, threatens soon to become
one of the most important bands of radio
communication, if the premises set forth by
the author prove to be true. The methods
described are, of course, products of the
imagination, but . . . .

W. E. SHRAGE

TR e e s e g

makes an effort to tind out more about the latter.

The real story about these so-called “mystery rays” is
the fact that the laboratories mentioned in the sensaticnal
articles are either occupied in learning more about the crea-
tion and application of very short radio waves, down to
0.01-centimeter or “em.” (see Fig. 1) ; or they are investigat-
ing the wave-range between 0.01-cm. (Hertzian waves) and
0.00008-cm. (red or low-frequency end of the spectrum of
visible light rays) of which little is so far known. (The
dimension 0.00008-cm. is, as Fig. 2 shows, a tiny part of an
inch, or exactly 1/31,777-in.)

Despite the fact that 1/31,777-in. is not much to talk about,
let’s take a chance, and look into the wave-range, even below
0.00008-cm. At first it may seem unbelievable to some read-
ers; but all of us are very well acquainted with this wave-
range, and what’s more, we know it very well down to
0.00004-cm. wavelength! But this is not all. Each of us
is endowed at birth with means to receive these tremendously
tiny ultra-ultra-microwaves!! The story of this means is not
without a tragical note, for, if friends of ours have trouble
with their “receiver” we say: “What a pity, he (or she) is
blind.” Or in case distortion occurs in their “reception,”
we call them “near-sighted,” or “far-sighted,” color-blind,
ete. One does not need to be a scientist to know that this
wave-range between 0.00008- and 0.00004-em. is the one of
vigible light, as represented in Fig. 1; note, however, that
the frequency limits used in this illustration are not at all
arbitrary ones, in fact, may even overlap.

GOVERNMENTS ARE BACKING RESEARCH

Our discussion has shown us, so far, that we know ap-
proximately what to expect in the wave-range of the shortest
of the radio waves, down to 0.01-cm. We all are quite fam-
iliar with the very much shorter waves of the visible spec-
trum, as we have scen. But we do not know very much
about that portion of the wave spectrum between the short-
est radio waves (0.01-em.) and the visible light waves.

As we mentioned before, science does not know much about
this space or gap—at least, not from the point of radio
communication—but there is plenty of research going on in
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various parts of the globe to find out more about it.

And, what is, perhaps, most interesting is the fact that
many of these Jaboratories are owned hy governments which
are pleased to give scientists “with promising ideas” a room
in their research institutes (of course, a room with hermeti-
cally closed doors). The reasons for this great interest are
the armies and navies which hope to find in this unknown
realm of the wave spectrum something which will make a
future war more terrible and creepy.

THE FIGHT ABOUT THE "BLACK GAP"

So far European *“science sponsors” have been heavily
disappointed, because there seems to he nothing in this gap
“full of darkness” which can he used to give war machines
more power to destroy. The European scientists, too, had
disappointments of their own. They followed their com-
mercial instincts, instead of considering their scientific
eminence, and, in the hope of someday finding something in
this unknown part of the wave spectrum which could be sold
eventually to munitions makers, ete., did not puhlish the
results of their research.

In the meantime, American scientists, concerned in this
“black gap” only for its scientific interest, have not only
published all the facts they found, but also have blocked the
way to the patent office for many of the European inventors
and scientists by applying, themselves, for the patents in
question!

This happened about a year ago. Since then, European
scientists have been very busy in their scientific publications
“telling the world” they did everything long before America
even thought of these things! But that's their own trouhle.
The interesting points in this fizht for fame are, so far as
we are concerned, the facts unveiled.

THE PHOTOCELL — THE STARTING POINT

As we mentioned hefore, light waves and radio waves are
one and the same thing, but only different in the number
of wave-movements executed per second, and their wave-
lengths. The elementary proof that this is true is found in
the photoelectric cell. Experiments with these cells have
indicated that an electron emission can be obtained by direct-
ing a light beam, as shown in Fig. 3, upon the photo-sensitive
layer of a photocell.

The photoelectric cell is, therefore, (to speak in terms of
radio technique) nothing but a converter, so to speak, some-
what akin to the mixer-oscillator stage of the usual supcrhet,
Now, let us look a little closer into the similarities of these
devices.

The (combhined) mixer-and-oscillator stage of the usual

A, QL=
ENTIMETHR

Fig. I. The wave spectrum (not in true perspective) showing the *‘black gap” with relation to other electrical waves.
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superhet. converts an incoming signal of radio frequency
(R.F.) into a signal of intermediate (lower) frequency
(I.F.). The signal remains the same, but the “form of
propagation” changes. Ahout the same thing happens when
we change from an express train into a slowly-moving local
train. A somewhat similar action happens in a photoelectriv
cell. A light beam (i.e., an impulse of an extremely high
frequency) is converted into a direct-current impulse
(change of “speed,” but signal characteristics remain the
same).

This complex conversion happens because the thin chemi-
cal layer of a photoelectric cell acts not only as a converter,
but also as the 2nd-detector, and all by means of a tiny
bit of caesium oxide. By mixing this alkali with other chemi-
cals it was possible to extend the sensitivity of the photocell
far into the wave-range of the infra-red rays.

Later on someone found out that the photoelectric effect
can also be obtained when the light beam is thrown, not in
the “regular manner” (directly onto the front of the photo-
cell, as in Fig. A) but also upon the opposite side (as shown
in Fig, 4) if only the photo-sensitive layer is made thin
enough to he translucent,

Another important step was taken following an idea, first
conceived hy Dr. Zworykin of RCA; namely, to shoot the
electrons which were obtained from a photoelectric cell (with
a translucent photo-sensitive layer) directly upon a fluores-
cent screen (see Fig. C). How such a fluorescent screen
operates is well known from the cathode-ray tube, where an
electron heam falling upon the fluorescent screen causes an
effect which is referred to as a fluorescent light. This design
of Dr. Zworykin’s may be called an impressive triumph of
modern science over nature’s secrets, because he made it
possible to receive invisible “light” in the form of infra-red
light and convert it into visible light. This invention, when
applied in the realm of shipping and the navy, means that
it is now possible to see through fog, because infra-red
light is not so readily absorbed by fog.

A NEW KIND OF RECEIVER

But this is not all that makes Dr. Zworykin’s invention so
important; he has also opened a way by which the enormous
number of frequencies in the famous “black-gap” can be
used for communication, especially for television transmis-
sion,

To understand the full importance of the new device
for future radio communication, let’s look again at Dr,
Zworykin’s wonder-tube, and compare it with a radio
receiver of usual design. This comparison will give us an

(Continned on page 421)
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Fig. 4. A photocell having a translucent cathode
which permits light to ''pass through.”
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NEW DEVELOPMENTS IN
SHORT-WAYVE RADIO
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S.-W. MOTOR-
CYCLE POLICE

OU see illustrated, below, the newest in
radic-equipped motorcycles (a bicycle of
course may be similarly equipped) for the
minions of the Law. This is the "1937" set-up;
but what will "1938" offer? In many parts of
the United States large areas are policed ex-

clusively by motoreycle policemen who, in an
emergency, whiz from place to place in al-
most nothing flat! A few seconds saved may
mean apprehension, for, TIME is crime's great-
est foe! A practical 22WAY RADIO SYSTEM,
such as RADIO-CRAFT'S artist has shown, in
colors, on the cover of this issue is to be de-
sired as a means of almost instantly receiving

AND TRANSMITTING vital police data. An
ultra-short wave "transceiver” (2-way radio
set), with a micro-

phone that operates

S —— RADIO reversibly as a loud-
Ty & RECEIVER speaker (see Novem-

Tl ber  RADIO-CRAFT,

ANTENNA pg. 272}, is depicted.

This magazine pre-

dicts that soon, per-
haps by this time next
year, some such set-up
will be in operation;
just as, throughout the
country, 2-way “radio
prowl cars" are now
in use. It is impossible
to stress too greatly
the importance of 2-
way radio equipment
as a means of main-
taining immediate and
continuous contact be-
tween police agencies.

ELATY
FLUGRESTENT

SCREEN/

TRAIN S.-W. RADIO

FRANCE now has short-wave transmitting and
receiving equipment installed on trains in
service between Rouen and Paris. As shown,
above, a doublet antenna system is installed
on the locomotive. The system was instituted
as a means of affording communication, almost
instantly, between train crew and signal sta-
tions nearby but beyond sight or sound. 1t's
said to be working perfectly. Although such
communication facilities may be desirable on
passenger trains, the major merit of the present
set-up is in freight service,

NEW HIGH-INTENSITY
CATHODE-RAY TUBE EFFECTS

TELEVISION THEATRE

ERLIN (Germany) movie theatres plan to present, as an intermis-

sion novelty, televised news events in screen size. An en.
tirely new design in cathode-ray tubes has made this possible. The
Telefunken Co. has accomplished the seeming impossibility in produc-
ing a cathode-ray tube [shown at upper left) that, with 20,000 volts,
is so intensely bright it cannot be observed, at the flattened end,
without injury to one's eyes; and permits enlargement through the
usual lens system to a screen size of 3 x 4 ft. Previously, too, cathode-
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ray tubes were curved on the end to withstand the several tons
[total) pressure exerted by the outside air. As this curvature was a
serious source of aberration in projection-type television, a new glass.
developed in the United States, is used: and ground absolutely flat!
Front and rear views of the theatre unit appear below.

The new "'high-intensity" type cathode-ray tube that makes this "tele-
vision theatre” possible, with definition of better than 400 lines, if
desired, is shown in hand (left), and housed {right).

JANUARY,
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OCTAL BASE”

Fig. A. The Jjull size and appearance of the new RCA 913 metal cathode.ray tube—the fluorescent end is only l-in. in diameter!

NEW TUBES
FOR THE NEW YEAR

A new metal cathode-ray tube, a critical-distance tube, and
several high-frequency types for transmitting and receiving.

J. H. GREEN

O O T T T T T O T TG O

ITHIN the past month several

new and unusually interesting

tubes, both for short-wave en-

thusiasts, experimenters, Service
Men and radio men in general, have
made their appearance on the American
and European markets.

The “1-in.” 913 “Metal” Cathode-
Ray Tube. First, there is the new RCA
octal-base ‘“metal” cathode-ray tube,
housed in a tubular metal shell of the
type used for the 6L6 tube, but having
a convex glass end hermetically sealed
to the metal. This tiny replica of the
large “C.-R.” tubes is shown full-size
in Fig. A; it will tind many unusual and
interesting applications.

For example, because of its small size
and low voltage requircments, it can be
incorporated in portable service instru-
ments so that “visual alignment” will
be possible “on the job” as well as in the
service lah. Then. the tube can be used
as a sort of “super”-tuning indicator

Fig. C. The W.E. 316A 0.4-mater, basaless triode.

RADIO-CRAFT

for

JANUARY,

tube, which will be infinitely more effec-
tive than the previous cathode-ray indi-
cator tubes. By adding a suitable lens,
the 1-in. image can be enlarged so that
this “metal” cathode-vay tube can be
used for all the voltage, current, wave-
form, phase displacement and other ap-
plications of its larger 3-in., 5-in. and
9-in. brothers (on a diminuitive scale,
of course).

The characteristics of the new 1-in.
cathode-ray tube, to be known as the
type 913, are listed below.

913 Characteristics
Heater Voltmgre 1AC. or DLCHY 6.3 V.
Heater Current .6 A
Fluorescent Screen Material Phosphor No. 1
Direct Interelectrode Capacity:
Control Electrode to all other
Electrodes
Deflecting Plate Dy to
Deflecting  Plate D:
Deflecting Plate Dz
to Deflecting Plate Dy
High-Voltage Eleetrode
{Anode No. 2} V.
Focuzing Electrode
(Anade No. 1) V., 125 max. V.
Control Electrode (Grid} V. Never positive
Grid Voltage for Current Cut-oif -50 approx. V,
Peak Voltage between Anode No. 2
and any Deflecting Plate
Fluorescent Screen Input
Power/st. em.
Typical Oberation:

10.3 max. mmf.
3.55 max. mmf.
4.25 max. mmf.

300 max. V.

250 max. V.

5 max, milli-W,

Heater Voltage 6.3 6.3 V.
No. 2 Anode Voltage 250 »00 V.
No. 1 Anode Voltage 43 90 V.

Girid Voltage
Adjusted to give suitable luminous spot
Deflection Sensitivity
Plates Ih and D= .13
Plates Da and Dy .21

CRITICAL-DISTANCE TUBE
The Harries Tube. Next, there is the
“Harries critical-distance tube’” which
has just been placed on the English
market. This tube is a beam power tube
of the tetrode type which accomplishes
(Continued on page 424)

.07 mm per volt D.C,
.10 mm per volt D.C.
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Fig. I. The arrangement of elements in the 913.
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Fig. B. Yariable-mu, 0.7-meter pentode “'acorn."

395


www.americanradiohistory.com

COMPRESSOR BARS
COLLECTORS

BASE

CUT-OUT
(ON BOTH
ANODES )

GLASS
ENVELOPE

Fig. A. Phantom view of basic gridless tube; note the "comprestors.”

N THE preceding issue of Radio-Craft, an enumeration
of several disadvantages inherent in all grid tubes, were
discussed, to point the way to much-needed improvements
in electronic amplifying devices.

The new electronic principle described in the present
article, and discussed in connection with gridless tubes,
indicates the possibility of designing greatly-improved radio
vacuum tubes without adhering to the conventional arrange-
ment of electrodes.

“GRID" TUBES FUNDAMENTALLY UNSOUND

Contrary to popular belief, the stundard “grid” tubes now
available in the industry, although highly perfected, still
have many objectionable features which cannot be corrected
as long as grids are used, and which cannot be overcome
by electrical circuit designs.

The source of most of the difficulties now found in ther-
mionic amplifiers is in the tubes themselves, and it seems
more logical to produce new and better tubes, rather than
to improve an old and inefficient electronic technique; even
though it is now generally conceded that much is to be
gained by attempts to “modernize” it.

The average radio engineer, accustomed to think in terms
of “grids,” is inclined to take grids for granted, or as almost
indispensable; though a little thought on this subject, along
new theoretical principles, will disclose innumerable and
important advantages derived by the total elimination of
all grids!

The great number of new electrical circuits possible with
the new type of “gridless” tubes (here illustrated in theory
and practice) open up new fields for experimentation and
invention, independent of the patent restrictions or technical
limitations usually allied with well-known, well-developed
standard tubes.

THE DESIGN OF GRIDLESS TUBES

Onc important feature of this invention is the complete
elimination of the grids and their disadvantages.

Another object of the principle disclosed in these illustra-
tions and data that follow, and the novel combinations of
new eclectrodes in the devices, is to provide new types of
vacuum-tube designs for a wider range of applications and,
generally, greater usefulness than the now well-known
vacuum tubes using a number of solenoid wire grids, or
their perforated equivalent, concentrically positioned around
a heated cathode emitting electrons.

Referring to the drawings, Fig. A shows a new type of
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GRIDLESS vs.

Ever since the grid element was first incorporated
in a vacuum tube it has been a dogma that all
subsequent tubes be similarly constructed. The
author points the way to a new era, in electron
tube designs, in which the previously-discussed dis-
advantages of a grid are eliminated by means of
a ""compressor."

HENRI F. DALPAYRAT
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amplifying vacuum tube, or thermionic relay, with an
evacuated envelope made of glass or metal (shown in this
figure as glass) on a base having contact prongs connected
within the tube to separate or similar electrodes. The cen-
trally-located cathode sleeve is coated externally with rare-
earth oxides and heated internally by a filament. Two plates
in close proximity to the cathode are shown as “collectors,”
and two wires (rods or hollow metal cylinders) placed in
spaced parallel relations with the cathode and “collectors”
are the “compressor bars,” within the anodes or plates, as
shown sectionally in Fig. 1.

The anodes may be separate plates, either electrically
connected or insulated from each other, or formed of a single
tubular plate having its facing surface plates stamped out,
to decrease capacity coupling between the anode and col-
lectors.

Figure 1 (A, B and C) shows the arrangement of the tube
electrodes mentioned, as seen endwise. The filament-heated,
coated cathode is emitting electrons which are repelled
by negatively-charged electrodes or compressor bars; thus
forming 2 electron beams which are each attracted and
collected by the positively-charged collectors; these have
their positive potential regulated to be much lower than
that of the anode plates. The voltage on the ‘“‘collectors” is
made small enough to allow the compression of the stream
of electrons by the “compressors”; but also high enough to
establish a constant electronic emission to the *‘collectors” or
absorption electrodes.

Figure 1A shows how a high negative charge, applied on
the compressors, directs all electrong towards the central
portion of the surfaces of the collectors. The combined posi-
tive charge of the collectors and negative charge of the
compressors completely prevents any electrons from reaching
the anodes. Note the width of the electron beams, spreading
over the surfaces of the collectors, in Fig. 1A; while Fig. 1B
shows how these electron beams spread in cross-sectional
areas, and impinge upon a larger portion of the collector
surfaces when the negative charge of the “compressors”
is decreased.

Figure 1C shows how a further decrease in negative poten-
tial of the compressors, or even the application of a positive
charge on them, reduces the compression of the beams of
cathode electrons, and allows them to spread over and beyond

_A-
COMPRESSOR
BARS

=
COLLECTORS

b
CATHODE

Fig. 1. Approximate representation of gridless tube operation.
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GRID TUBES

By the simple expedient of arranging “compressor' ele-
ments to control by electronic means the electron emission
from cathode to ancde, a radically new design in electron
tubes is effected. Coincidentally, many new and important
functions are made available; one of the most outstanding
of these is automatic noise suppression; in this design, both
the above- and below-signal-level interference voltages are
counteracted.

PART Il
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the surfaces of the collectors; thus allowing electrons to
reach the anode plates in the form of 4 electron beams,
These beams vary in electronic density according to the
voltage variations applied on the compressors, which control
the direction of the cathode electrons towards the collector
plates, and vary the number of electrons either absorbed
by these collectors or passing between the collectors and
compressors to be received by the anodes.

GRIDLESS-TUBE CIRCUITS

Figure 2 shows how an individual A.V.C., per stage, can
be obtained with the electron-beam compressor tube de-
scribed above. In this I.F. (the same principle is applicable
at R.F. or A.F.) amplifier, the signals are applied on the
compressors, varying the electrons passing through to
the anode. The D.C. potential applied on the col-
lectors is obtained through a potentiometer R and
a signal-load ohmic impedance (high resist-
ance) R1. When the signal voltage varia-
tions, or excessive mnoise impulses, rise
above the A.V.C. signal level, the positive
potential of the collectors is increased
through capacity C. The positive voltage,
increasing in these collectors, absorbs a
greater rumber of electrons from the
cathode: thus diverting electrons from the
cathode to the anode streams, and decreas-
ing automatically the amplification of the
tube for only the excessive amplitudes, as
adjusted by the positive abserption potential
obtained through R.

The addition of regenervation to this circuit through a
tickler coil T. connected in the anode circuit at point (X)
can be advantageously utilized for greater sensitivity, im-
proved selectivity, or larger power output, or accentuation
of certain modulation frequencies; while the voltage-con-
trolling functions, previously described, enable this cireuit
to provide stable and constant automatic regeneration, a
feature unusually useful in short-wave reception.

The foregoing described only a few possible applications,
such as individual (per stage) automatic volume control,
automatic regeneration control, and a combination diode and
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Fig. 2, Experimental circuit in analysis of gridless tube operation.
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Fig. B. Actual gridless tube in an experimental receiver.

power output amplifier tube. Other circuits, such as auto-
matic volume control and noise suppression controls, incor-
porated in each stage of a receiver, in order to produce a
practical “noiseless” or “static proof” receiver, will be
described, exclusively and for the first time, in a future
issue of Rudio-Craft.

Referring again to the advantages of “gridless” tubes,
and more particularly to the type invented by the writer
and described in this article, a number of advantages will
be given below.

ADYANTAGES OF GRIDLESS TUBES

It is one purpose of this invention to eliminate
solenoid wire grids, and the method of passing elec-

trons through spaces between wires, or slots, or

small perforations in any controlling electrodes.
Another purpose is to simplify the me-

chanical construction and assembly of parts
in tubes, while providing stronger, more
rigid structures, and insuring the manu-
facturing production of tubes having
uniform characteristics.

Still another purpose is to greatly de-
crease interelectrode capacities, and to
render practical these tubes for the faithful
amplification of audible frequencies, or the
amplification of wvery short waves, or the
generation of constant oscillations, ete,

The “gridless’ Gesign also provides a new vacuumn

tube, having inherent self-limiting amplification prop-
erties, and/or self-selecting amplitude-selection properties,
or automatic current or voltage stabilizing properties, in
addition to their normally intended functions such as detec-
tion, rectification, and/or amplification.

There are many other important advantages to be obtained
by applying the “gridless” principle of construction to tubes
of all tvpes. Some of these features are listed, numerically,
as follows.

(1) Combine, in a simple manner, several functions in
one electronic device, without one function interfering with
another.

(2} Permit the manufacture of simple, inexpensive,
small tubes, practical for short-wave operation, and capable
of delivering (as working models have proven) stable, con-
stant, undistorted and highly amplified current.

(3) Provide new tube designs, especially applicable to
power output-tube operation and capable of delivering
relatively high undistorted power output, with a minimum
of positive voltage applied on the main output anode,

(4) Reduce or eliminate internal vacuum-tube noises,
which are due to electronic hombardments upon electrodes,
or to unwanted electronic reflections or uncontrollable
electronic emissions.

(5) The reduction, or the elimination, of currents in cer-
tain electrodes, in ovder to minimize a type of output current

(Contimeed on page 42R)
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“VIDEO"
CHANNEL
CHASSIS

Fig. A. The video channel of the set—under construction.

HE SUBJECT of “constructing a television receiver”

has, up to the present moment, been carefully set aside

by the staff of Readio-Craft, in spite of the numerous

requests which have been received from time to time
from our readers who wish to play with this fascinating
branch of radio.

However, with the standardization of transmission char-
acteristics by the RMA and the constant transmissions from
the Empire State Building transmitter, the Phileo station
in Philadelphia, the transmissions of the Don Lee network
on the West Coast and other stations in the United States,
even though these transmissions are on an experimental
basis, has at last brought the television art to a point where
there is no really sound argument against experimental
work by those who enjoy “putting them together and taking
them apart.”

To the contrary, the historical background of radio con-
tains so many cases where amateurs and experimenters
have made worthwhile discoveries and developments that

HOW TO MAKE THE
TELEVISION

Although television sight and sound transmis-
sion is now being conducted on an experi-
mental basis it is only a matter of a short
time until these transmissions are made
available to the general public. In order to
acquaint the proficient experimenter with
the fundamentals of cathode-ray television

design and construction, RADIO-CRAFT

here offers an up-to-date instrument (parts
cost not over $100!), developed under the
direction of Mr. C. W. Palmer. Images are
not green-and-black but white-and-black!

PART |
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it is high time that these men were given a little encourage-
ment in the form of instructions for making one type of
experimental receiver which can he used as a basis for
experimental work.

In designing this Raedio-Craft 1937 Television Receiver,
no pretense was made at making ‘*‘the ultimate” receiver.
On the contrary, there is so little practical data available
from which to work that the design was actually started
from “scratch” and for this reason there are, perhaps, many
parts of the set which can and will be improved as time
goes on.

THE DESIGN

Let us consider for a moment the subject of designing a
television receiver which can be duplicated by “advanced
experimenters” from parts readily available on the market
from stores and mail-order houses, It will be noticed that
we stress the point edvanced erperimenters—since the
cathode-ray television receiver uses of necessity high vol-
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Fig. 1. The schematic of the video channel—the positions marked A, B, and C will be picked up in succeeding parts of the description.
398 RADIO-CRAFT for JANUARY, 1937

www americanradiohistorv com



www.americanradiohistory.com

RADIO-CRAFT— 1937
RECEIVER

RMA RECOMMENDATIONS TO THE F.C.C.

The Federal Communications Commission has been so
deluged with inquiries and requests for television station
licenses that it has become necessary to conduct an inquiry
into the possibilities of allocating channels for this purpose.
Therefore, a group of engineers representing the major
television interests in the U.S. under the direction of the
Radio Manufacturers’ Association has recently submitted
a list of recommended "standards" satisfactory to these
interests, so that a single set of characteristics may be used
for all transmissions. Their recommendations will be found
in the article, below; (their cooperation is {o be com-
mended).

The committee was composed of Messrs. F. J. Bingley—
Philco; R. B. Dome—G. E.; E. W. Engstrom—RCA:; P. T.
Farnsworth—Farnsworth Telev.; R. D. Kell—RCA; H. M.
Lewis—Hazeltine Corp.; A. F. Murray—Philco; F. J. Som-
mers—Farnsworth; C. B. Jolliffe—RCA.
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tages for the accelerating electrodes the receiver is no
plaything for an inexperienced person. Do not let us scare
yvou off by this emphasis, though, for the voltages are no
higher than those used in the Service Man’s oscilloscope
which is being used, safely, by many hundreds of Service
Men and technicians daily.

The receiver which we are going te describe is made from
parts which are now available. This limits the scope of the
set, to some extent, of course, for special parts, such as tubes,
ete., would without doubt permit larger, clearer images to
be obtained.

And there is another important point which must be
considered :—that is cost. One of the factors which con-
trolled the design of tkis set more than any other was the
cost of material. Most experimenters have limited funds
with which to build such a set, especially since it is an experi-
mental unit and not the usual cut and dry assembling of a
broadeast set which is sure to work well if it is carefully
assentbled.

Fig. B. The top of the chassis showing the parts layout.

Therefore, we set ahout $100 as the price of the parts
and worked around this figure. Instead of using some 35
tubes as found in the experimental mwodels made by some
of the leading companies in their work, the number of tubes
was reduced to a minimum consistent with satisfactory
results. It must be remembered also that the frequencies
at which television signals are being transmitted, at present,
are quasi-optical in their characteristics. In other words,
they can not be picked up over great distances, with suf-
ficient strength to produce satisfactory images in a re-
ceiver. This means that those experimenters who are more
than a few (some 20 or 30) miles from one of the experi-
mental television stations must wait until the art has pro-
gressed to such an extent that they are living in the “service
area” of a station (not yet built).

QOur receiver has been designed particularly for reception
of the transmissions from the Empire State Building—Dbut
where characteristics differ, the set is sufficiently flexible

(Continued on page 426)
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Fig. 2. The drilling layout and dimensions of the chassis.

RADIO-CRAFT for JANUARY, 1937

Fig. C. The under side of the chassis showing wiring.
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BAND

1%
SWITCH c2

Fig. A. The panel of tha converter with controls indicated.

ANY receivers still in service today are either “tuned

R.F.” jobs, or “superhets.” covering only the major

broadcast band. For many reasons, their owners are

unwilling to turn in these receivers for multi-range
sets of more advanced design.

Some of these receivers can by no streteh of the imagina-
tion be considered efficient—and their obsolescence or gen-
eral cheapness prohibits anything more than minor repairs,
let alone such a refinement as adaptation to all-wave service.
Others—even some of the old-timers with 26s in the R.F.
stages—are doing an excellent job of broadcast reception
and well worth both thorough overhauling and the cost of
a converter which will extend the tuning range down to at
least 19 meters.

A practical converter for such service should have the
following features:

(1) Low first cost—properly proportioned to the value
of the “average’ single-band receiver in use and that of the
average new all-wave set of medium cost and good efficiency.

(2) Small size.

(?f) Self-contained power, so that it may be used with any
receiver.

(4) Universal design, so that a single band, or selected
groups of bands, may be covered.

(5) Inherent L.F. amplification, to give effective service
with receivers having low selectivity and sensitivity.

(6) Adequate image-frequency diserimination.

(7) Highest possible R.F. efficiency and signal-to-noise
ratio, with a minimum of tuned input eircuits.

The instrument deseribed herein has these 7 required
features and offers a basic design which will support such
further refinements as the builder may wish to add.

A SIMPLIFIED
FOR SHORT-WAVE

A complete, step-by-step description of the
construction of an A.C.-D.C. S.-W. con-
verter of modern design for use with a
broadcast receiver.

RAYMOND P. ADAMS
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GENERAL DESCRIPTION

The Simplified Converter is A.C.-D.C.-operated, and has
a 6K7 stage of LF,, tuned to the low-frequency end of the
broadcast band. It employs separate high-frequeney mixer
and oscillator tubes, for highest possible econductance and
a minimum of off-alignment oscillator swing with detector
tuning. It obtains best possible sigral-to-noise and signal-
to-image ratios by using detector regeneration—the only
effective substitute for a costly, hard-te-build tuned-R.F.
stage; and makes use of a 3-gang, 6-pole switch for band
switching. A miniature “minute-hand” dial affords the
same tuning and logging conveniences found on expensive
all-wave receivers; and controls permit both peak adjust-
ment at all frequencies and a shift from broadcast to S.-W.
operation without trouble.

The photographs show only one (general coverage) set
of coils, all others having been removed for a clear view
of the various components. This coil set, by the way, has
the widest possible coverage (from approximately 19 to
approximately 60 meters—depending upon the adjustment
of the oscillator trimmer) and suggests the construction
of a converter for a single high-frequency band, requiring
no costly band switch. Shielding between coils has also been
removed, simply to reveal points of physical construction—
not to imply that such shielding may be eliminated (See
Fig. C.).

THE CIRCUIT

Detector Stage. The detector is a 617, conventionally con-
nected, but with its cathode-return through the usual resis-
tor-filter condenser combination to a tap on the detector
coil, rather than to ground. The screen-grid, carefully
filtered, is tied to the center arm of a 40,000-ohm potenti-
ometer across the power supply, which serves as regenera-
tion or input sensitivity control. The cathode tap on the
coil is so placed that, with the control adjusted for maximum
sensitivity (maximum screen-voltage slightly less than the
measured “B+") full regeneration is had without detector-
circuit oscillation.

Oscillator. The oscillator is a 6C5, wired in an electron-
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Fiy. 1. The schematic circuit of the complete unit. The details for making the coils will be found in Part 11 in a forthcoming issue.
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CONVERTER
RADIO BEGINNERS

Those who own broadcast receivers which do not have
facilities for tuning-in the programs on the short-wave
bands will find this add-on unit to be exceptionally quiet
and efficient. Complete constructional details are given.

PART |
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coupled circuit for maximum stability with feed-back
through the cathode tap, worked out properly for a fairly
uniform oscillator voltage throughout the tuning range
of each coil.

Mixing. The oscillator voltage is fed through a small
capacity to the injector, or No. 3 grid of the 6L7 detector;
with a 50,000-chm resistor, R5, connected as shown.

Tuning. The variable condenser is a 2-gang affair with low
minimum capacity, and trimmers removed; although they
may be retained for high-frequency alignment where the
converter uses but one set of coils. The maximum capacity
may be anything from 360 to 420 mmf. Endeavor to obtain
a condenser whose minimum capacity is not greater than
12 mmf.

The Dial. The dial is a vernier-adjustment, dual-pointer
type; this type of control is a practical necessity, where wide
coverage is to be expected, with a single set of coils. The
converter uses a large tuning capacity, with high C/L ratio
and extremely sharp tuning, over the low-frequency ranges
of each coil in particular. A single-pointer dial may of coursc
be used, but the type specified in the List of Parts permits
wide spread at all frequencies and more exact logging.

The LF. Circuit. Most converters do not provide LF.
amplification; and thus neither work well with relatively
inefficient broadcast receivers, nor lend themselves to easy
and accurate adjustment. By employing a single stage of
moderate gain, not only is the instrument described made
adaptable to receivers of wide efficiency range, but its proper
line-up with these various receivers is facilitated. The con-
verter is built te work at an L.F. of approximately 5560 ke.
When attaching it, then, to any receiver, it is only necessary
to set the receiver dial to 550 kilocycles to assure maximum
overall performance,

The Output. The converter is coupled to the receiver by
matching the secondary of its output I.F. transformer to the
high-impedance primary of the receiver’s antenna trans-
former. This effects a minimum of transfer loss; especially

Fig. B. The rear of the chassis showing parts layout.

if the secondary can be tuned to match, approximately, the
antenna coil primary. Naturally, if the receiver has a low-
impedance primary, it will be necessary to take turns off
the converter’s output transformer secondary until a fairly
close match is secured.

The Power Unit. This converter is A.C.-D.C. powered. The
rectifier is a 25726, with its 2 plates in parallel and its 2
cathodes similarly tied. Rectification is single-end (half-
wave) and a humless D.C. output of approximately 1356 V.
may be expected if builders use the tubes, components, and
values suggested. The raw A.C. from the 25Z6 is filtered
by two 8-mf. 200-V, electrolytics and a single 400-ohm choke,
these values doing a perfectly efficient job at the low current
drain of the 3 tubes.

Note the “B-" lead is NOT grounded to the chassis, and
all returns are made to “B-" rather than to chassis; only
the No. 1 terminals of the sockets, the shields, and the con-
denser rotors are chassis-grounded. The R.F. connection
between chassis and “B-" is made through bypass con-
densers at the R.F. coils {(grid-returns) to localize the com-
plete high-frequency circuits, and at another point along the
“B-" lead.

Provisions for Change-over. A D.P.-D.T. switching ar-
rangement permits changeover from broadcast to converter
operation. The leads from switch to receiver and from output
transformer to switch are shielded in low-capacity tubing.
(The importance of the former lead should be noted; the

(Continned on puge 430)
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Fig. C. Underside of chassis. Note band switch and coils.
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Rocky Point trans-Atlantic telephone terminal—affected by fade-outs.

ing that there exists some general relation between

’ radio-wave propagation and sun-spot activity.

For example, it has been found that on the average the
field strength of long-wave signals arriving from distant
transmitters is closely correlated with the average number
of sun-spots observed during the year! This does not mean,
of course, that every time a large spot appears on the sun
that long-wave signal strength increases; it simply means
that the reception is generally better during years of maxi-
mum sun-spot aetivity and worse when sun-spots are few
and far between. But just recently evidence has turned up
indicating that, in certain cases at least, sun-spot activity
may have a direct cffect on high-frequeney radio transmis-

DURING the last 15 years evidence has been accumulat-

SUN-SPOTS AND
SHORT-WAVE RADIO
FADE-OUTS

Short-wave communication has been mys-
teriously interrupted at intervals to the
concern of all radio operators — a Mount
Wilson Observatory associate tells why!
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sion by causing sudden fade-outs lasting from 15 minutes
to 5 hours, depending upon the frequency. This effect should
interest radio amateurs since it is confined entirely to high
frequencies, and because they can do work of real scientific
value by noting carefully the time of these fade-outs. So far
as the writer is aware, Radio-Craft is the first popular
scientific magazine to call attention to this unusual phe-
nomnenon.

NATIONAL BUREAU OF STANDARDS

The effect was first noticed by Dr. J. H. Dellinger of the
National Bureau of Standards. Reports had come to him of
a sudden and complete disappearance for about 15 minutes
(“as if a fuse had blown out”) of all high-frequency radio
transmission over the illuminated half of the globe on
November 28, 1934, and March 20, May 12, July 6, and
August 30 of 1935. He noticed that these dates are about
54 days apart, except for the first two where the interval
is nearly double 54 days. It occurred to him that the fade-

(Continued on page 439)

A receiver and ’'disturbancegraph’ with workers being instructed.

Proceed to xhjkrlzooomwhoosh man reported
blooooieee!”

No, the police radio announcer wasn't ‘stewed” and
neither is the writer. The foregoing paragraph is merely
an effort to present a word picture of what happens when
electrical interference disturbs radio reception.

What causes a radio broadcast to turn suddenly from
something intelligible into a blow-by-blow description of a
feline battle royal is the object of a study of radio broad-
casting and reception difficulties induced by electrical dis-
turbances—man-made static—which is being undertaken in
Newark and Essex County, New Jersey.

The project, financed jointly by the Federal Works
Progress Administration and the City of Newark, is believed
to be the first of its kind in the country. (This project is not

“CALLING ALL—brrpwheeezowie! Calling all cars.

402

WPA POLICE-RADIO
‘’NOISE DETECTIVES”

One of the very useful tasks of the WPA has
been to track down and plot radio inter-
ference areas.

A. W. Vo N STR U v EJIIIIIIIIHJIIIIIIHIJIIIIIHIIIIIIll|IIIIIllIIIIIIIIIIIIIIIIINIIIIIIIII

related in any way with the national anti-interference
organization mentioned in the notation at the end of this
article.—Editor) In the application for official approval of
the project it was described as being designed “to detect
electrical disturbances which interfere with police radio
reception in Newark and Essex County.”

Employment for 45 men and 1 woman is provided by
the project. The duties of the werkers will be to prepare
street maps for the locatien and intensity of disturbances.
At present, the jobs include 30 field clerks, a file clerk, 4
draftsmen, 2 typist-clerks, 2 radio repairmen, 2 junior
engineers, 2 electrical engineers, a supervisor, a timekeeper,
and an executive secretary (who is a woman). All the work-
ers, qualified for the various positions, come from the relief
rolls. They were required to be holders of Federal Communi-
cations Commission radio operators’ licenses, or in a few
instances to be established as electrical engineers.

Hiring of the office workers began in September. A staff
of radio engineers and electricians is being assembled as
rapidly as men possessing the mecessary qualifications can
be interviewed. The project will continue 6 months.

Field workers will be divided into 10 parties of 3 men
each. Five parties will spend their time locating the center

(Continued on page 434)
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MIDNIGHT.

Many owners of all-wave receivers fail
to obtain the maximum enjoyment from
their sets because they do not know
when or how to tune them on the "'S.-
W." bands. Service Men will find this
article of help in instructing set owners
and prospects.

GREAT MANY of the radio sets

in use in the home today are so-

called “Broadecast and Short-

Wave"” receivers. These sets gen-
erally will cover all wave-bands from
the regular broadcast band (550 to 200
meters) to about 10 meters. Some re-
ceivers of low price do not go below 19
meters and some of the more elaborate
ones will cover the bands down to §
meters. Still other receivers cover the
regular broadecast band (200-550
meters) and the short-wave bands from
50 to 19 meters, completely skipping the
hands from 200 to 50 meters,

METERS, KILOCYCLES AND MEGACYCLES
A great deal of confusion has been

VAHLOLNE

is amilys

s S
O T

Clh

HOW TO GET

ADOTS ABALY

(Courtesy—Crosley Radio Corp.)

LONG DISTANCE"”
ON YOUR ALL-WAVE SET
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caused by the terms wieters, kilocyeles
and wmcgacycles which are used inter-
changeably to denote the channels on
wi.ich various stations operate. Actually
they are 3 different ways of saying the
same thing. No useful purpose would be
served here to go into an involved ex-
planation of the significance of these
terms. Simply let it be said that they
are units of measurement somewhat as
a foot or yard is a unit of length.

For example, broadcast station WLW
in Cincinnati operates on a wavelength
of about 428 meters. Another way of
saying this is that WLW operates on a
frequeney of 700 kilocyeles. (To trans-
late meters inte kiloecycles, divided
either into 300,000—which is about the

speed in mefers with which a radio
signal travels; the dividend is the de-
sired figure.—FEditor)

The kilocycle (or “ke.”) method of
figuring is used more often today be-
cause it is more cenvenient than the
meter system. The shorter the wave-
length of a given station, the higher its
frequeney in ke. will be. A station oper-
ating on 200 meters has a frequency of
1,500 ke. while one on 10 meters has a
frequency of 30,000 ke.!

When dealing with these short-wave
{or higher-frequency, if you wish) sta-
tions, the use of kilocycles becomes a
nuisance. For example, a certain station
operates on 25.53 meters. This is equiv-

(Continued on page 440)

MEDIUM | M. MC. SERVICE
WAVES {550 550 {REGULAR AMERICAN LOCATION TIME OF DAY IN
200 15 BROADCAST STATIONS FREQUENCY OF £.5T FOR BEST
[ - l-POLICE - AMATEUR-ETC. STATIONS RECEPTION.
100 3.0 [EZ=AVIATION- COMMERCIAL-
AMATEUR 30-20M C. EUROPE 7 TOIAM.
" _ - SOUTH AMERICA IIAM.TO 2PM.
cow‘é‘&ﬁ%ﬁ{é"“'m | ASIA & AUSTRALIA 3TO6PM.
5 6.0 [~ SHORT-WAVE BROADCAST 20-17MC. EUROPE 7A.M. TO | PM.
~——EXPERIMENTAL - ASIA 8 AUSTRALIA 2 TO6PM.
COMMERCIAL , ETC. SOUTH AMERICA | 10AM.TO3RM. |
S'legg 3.5 9.5 [“1. SHORT-WAVE BROADCAST I7-13MC. EUROPE 5A.M. TO 9PM.
HIGH % 2 S ASIA & AUSTRALIA | IIPM. TO9AM
QRS sio 1ag A SExp"é"é'.@E,LTALETC' SOUTH AMERICA ({7 TO9AM.
0 120 EH~SHORT-WAVE BROADCAST e EOROPE #)Em._!rg 3 Q‘Rﬁ"
~— COMMERCIAL, ETC. M. M.
I 5 ASIA& AUSTRALIA AR
: | bz~ SHORT-WAVE BROADCAST SOUTH AMERICA | { 2 TQIAM.
COMMERCIAL, ETC. H-8MC. EUROPE 4PM TO4AM.
16.85 17.7 [ZZ-SHORT-WAVE BROADCAST ASIA 8 AUSTRALIA 4TO9AM,
SOUTH AMERICA | SPM.TO7AM.
COMMERCIAL, ETC. 8-5MC. EUROPE IOPMTO2AM.
L1394 215 ORT-WAVE BROADCAST A BUSTRALIA | oot
COMMERCIAL, ETC. “M- M.
Fig. I, Frequency chart of relative positions of S.-W. stations. Fig. 2. The best times (E.S.T.) to listen for shortwave stations.
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Fig. A. A G.E. 25-meter '‘inductotherm’’ in operation on a patient,

HE SCIENCE of physio-therapy

today embraces in its scope a com-

parative newcomer to the field of

therapeutic treatment. It is the
short-wave diathermy machine. Since
so many of the medical profession are
using this new machine for therapy, or
have evinced a keen interest in its prob-
able efficacy, the follo%ing complete
summary on the subject should not be
untimely; this summary has been
checked by eminent hospital and private
practitioners of radio therapy. Service
Men and other radio technicians should
familiarize themselves with the funda-
mentals here outlined.

WHAT 1S DIATHERMY?

Just what is diathermy? In a few
words, diathermy is the heating of the
hody tissues by a high-frequency electri-
cal field. And there is nothing new about
that. The therapeutic use of heat is as
old as the sun itself. In recent years
research has convinced the world of
medicine that fever itself is a therapeu-
tic agent of nature. Any method, there-
fore, of developing deep heat in the
body tissues has been accepted as an
aid to the science of medicine.

Let us discuss some of the principles
involved in the older forms of diathermy
equipment as compared with the ap-
paratus in use so prevalently today.

The high-frequency currents used in
the earlier machines took the path of
least resistance between the 2 electrodes
which were applied to the area to be
treated. The current displayed a ten-
dency to circumvent hones and tendons;
that is, matter and tissues of a high
resistance. They followed instead the
less resistant tissues, such as the lymph
and blood vessels, and certain museles.

ENCAZED
RADIO-FREQUENLCY
oL

*“TABLE |

soMmE of THE ConmtTions 18 Waicn Trear
MENT BY SHOrRT-Wave DiatHerwy 18
INDICATED

Neuritis (Nerve inflammation.)

Neuralgia (Nerve pain.)

Myalgia (Muscle soreness.)

Chronic *“rheumatism”

Arthritis (Joint infections.)

Pelvic inflammations (Such as gonor-
rhea, etc.)

Nasal sinus infectiens

Chorea (St. Vitus dance.)

Syphilis of central nervous system

Iritis (Inflammation of the iris of the
eye.)

Sciatica

*Note that although a patient’s condition
might indicate shortawave treatment, as
per Table I, the results are not always posi-
tive; particularly insofar as complete cure
is concerned. On the other hand a great
deal of successful work is being done today
in practically every hospital in the world;
they all have their physiotherapy depart-

ments.
L.C.B.

TABLE 11
Masor Uses oF THE SHORT-WAvE Dia.
THERMY MACHINE
Short-wave diathermy (1)eep heat.)
Radie knife (Cutting with a minimum
of bleeding.)
Coagulation (Blood clotting.)

Desiccation (Drying-up of growths,
such as fungating tumors.)
Cautery

The heat’s principal concentration was
found in the skin and subcutaneous
layers (highly resistive tissues) in prox-
imity to each electrode. Such heat dis-
tribution naturally reduced the efficacy

_MUSCULAR TISSUE-..
INTERNAL ORGAN .
{OR BONE)

.........

CIATHERMY

/FATTY LAYER ——_

SHORT-WAVE DIATHERMY

Fig. B, Comparison of path of old and new (short-wave) diathermy.
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MODERN
SHORT-WAVE
DIATHERMY

Short-wave radio diathermy, which was dis-
covered by accident by radio engineers
working on a short-wave transmitter which
caused them to have an artificial fever—has
developed into a useful and humanitarian
science—as described.

LEO N C. B U N K I N [UHTBHTTHI TR TTT] PA RT I

of former diathermy in the treatment
of conditions affecting the deeper
tissues.

The greatest oscillation rate (number
of complete cycles of change from one
polarity to the opposite, and, back to
the original polarity) of current in
these machines was approximately
2,000,000 cycles per second—or relative-
ly long waves. The spark would some-
times jump between the skin and the
electrode, with a resultant severe burn
due to excessive local heat, unless the
electrodes were most painstakingly ap-
plied and adjusted. The machines were
usually of the sparkcoil type.

With all these shortcomings in mind,
exhaustive research was made for a
current with a greater power of pene-
tration. A current that could heat with
greater intensity the deep tissues, and
yet not unduly heat the skin surface at
the point of application. Tireless efforts
were finally rewarded; for with the use
of the vacuum-tube oscillator, and other
riew developments in the field of eleetro-
therapeutic research, a method has been
found that can produce a highly efficient
current which induces a deep-tissue heat.

SHORT-WAVE DIATHERMY

The penetrative power and high effi-
ciency of this new type of diathermy
current is due to the rapidity of its
oscillation, about 20,000,000 cycles per
second, and the shortening of its wave-
length to anywhere from 25 to 3 meters.
At these frequencies the tissues show a
relatively negligible resistance te the
current.

The sketch in Fig. B shows the path
taken by the current in the former
(diathermy) types of machines as com-

(Continued on page 423)

Fig. |. The circuit of a typical diathermy oscillator unit.
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LOOKING AHEAD IN
THE RADIO FIELD

Continuing the abstract of FCC open-forum
reports the author, in this Part, discloses in-
teresting plans in the short-wave field; and
presents the newest P.A. tabulation.

R. D. WASHBURNE
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HILO T. FARNSWORTH exhibited more optimism

concerning the possibilities for commercial television

at an early date, than did most of the other authorities

on the subject who testified before the FCC. He divulged
that his laboratory was working toward the production of
multipactor-type tubes capable of amplification and ecircuit
oscillation at frequencies of 500 megacycles and higher, and
delivering '2-kw. of usable output power, for use in economi-
cal 1-kw. transmitters operating in the frequency range of
100 to 500 megacycles (roughly, in the 1-meter region}.
(Thus what was originally a television development turns
out to be a device that may open up new frontiers of scientific
achievement.) As to the cost of television transmitters,
Farnsworth Television Corp. have had manufactured by
one of their licensees a complete television transmitting sta-
tion that cost but a smull fraction of any of the figures which
have been so widely publicized! And cost estimated for tele-
vision receivers *are entirely too high.” Said this television
pioneer, “We believe that amateurs cuan and should be per-
mittted to share in the development of television by building
their own television receivers.”” An odd quirk in the merchan-
dising of television equipment is forecast by Mr. Farns-
worth, to wit: ‘. . . once experimental stations are operat-
ing on regular schedules, uncontrolled manufacturers will
produce television sets for public consumption even though
of an inferior quality. Does anyone suppose that the Cort-
landt St. gentry will not find a way to offer cheap television
receivers of the bootleg variety just as soon as experimental
broadecasting is regularly on the air?” Receiver manufactur-
ers and broadcasters thus “may be forced to start television
sooner than they expect.”

» *

“Modern youth, unlike Alexander the Great, need not
despair for fear that the days of great exploits are over.
There are many new worlds for science to conquer. . . . Of
the laws that govern electromagnetic waves we know little
. « « . The short wave only slowiy yields its potentialities.
Far from being at the end, mankind is only at the beginning
of the age of miracles.”” This is an opinion by David Sarnoff,
President of RCA, writing in a recent issue of Liberty mag-
azine. In this article, "Why Television is Being Held Back,”
Mr, Sarnoff made the following comment, that visualizes
the commercial possibilities of an expansive future tele-
vision system, that every radio man should memorize: “To
cover 3.000.000 square miles, the area of the United States,
requires a multitude of television stations and presents
formidable technical problems. Enormous new wire systems
or radio relays must be developed to extend the television
reception area from local to national service.”

w® %* *

“Radio reporters” were envisioned by J. C. McNary,
representing Hearst Radio, Inc., who pointed out that ultra-
high frequencies may soon be requested for a new service—
that of press pick-up for 2-way transmission of voice or
printed messages between the roving reporter and the city
desk of the newspaper, or the news editor of the broad-
casting station, promising results already having been
secured by Hearst Radio on 41 megacycles. The FCC was
urged to provide for multiple channels in metropolitan areas
to allow for competitive operations, in a service that would
in many respects parallel those of the police service 2-way

(Continued on page 429)
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Made specially for Radio-Craft, this illustration shows a new and novel
"mabile P.A. rostrum' in the Times Square area of New York City. According
to Capt. Lyell Rader, of The Salvation Army, adequate coverage is secured
by means of 2 reproducers driven by two 42s, in class B; a pickup feeds one
grid of a 8Aé, while a mike, through a 4Cé, feeds the other grid; an inter.
mediate stage utilizes a 42 in class A, The entire outfit, of which many more
are planned, operates from a &-volt storage battery. The equipment may be
removed from the dais and canopy, and set-up in an automobile, etc.

*PUBLIC ADDRESS APPLICATIONS

AIRPORTS, RAILROAD STATIONS, BUS TERMINALS—For announce-
ment of arrival and departures, special announcements, call systems, etc.

AMUSEMENT PARKS, BASEBALL PARKS, BAND STANDS, FOOT-
BALL FIELDS, STADIUMS, RACE TRACKS, ETC.—For announcements,
speeches. music systems, contro]l and handiing of crowds, etc. Besides
voice and music amplification a P.A. system permits picking up activities
at any point, Individuals can talk from any point without necessity of
moving, speech can b2 made with a musical background, and with aid of
phonograph music can be provided, etc.

AUDITORIIMS, SPORTS ARENAS, SKATING RINKS, BALLROOMS,
LODGES, COMMERCIAL CLUBS, CONVENTION HALLS, ETC.—For
announcements, seoring, call system, paging, music entertainment, rebroad-
casting. hesides use in a main auditorium to carry to adjoining rooms,
entrance ballyhoo, car calling, etc.

CEMETERIES—For supplying or amnlifying music in grounds, for sup-
plying chimes from recordings, for cemetery chapel services, for portahle
use on various occasions.

CHURCHES—for public address in main room and adjoining reoms, for
supplying chimes in lieu of bells, for recording sermons, events, etc., for
music rebroadeasts, etc.

EXHIRBITIONS, CARNIVALS, FAIRS. SIDE SHOWS, CIRCUSES, TENT
SHOWS, ETC.—For general announcement and ballvhoo at entrance and
in grounds, for supplying music, judging evenis, portable systems for side
shows, music system for special acts, etc.

RESTAIRANTS, ROAD HOUSES, BARBECUE STANDS, COOK
HOUSES. CONCESSIONAIRES, ETC.—Fur music, announcements, hally-
hoo, calling orders. instructions, etc,

FACTOR'ES, DEPARTMENT STORES, BROKERAGE OFFICES, LARGE
BUSINESS OFFICES, ETC.—(General announcements, Paging, rebhroad-
casts, call s¥stem, etc.

HOTELS—For radio entertainment in guest rooms, amplifieation in main
rooms, music in dining rooms. paging for use of speakers at conventions,
ete.

HOSPITALS—Radio entertainment for patients, paging system, radio
mugic for nurses’ home, amplification at instruction classes, ete,

SCHOOLS, COLLEGES, ETC.—Centralized radio, rebroadcasts, for audi-
torium use, for individual classroom, for central talking to any one or all
reoms, for principal to listen to activities in any room, music, recordings,
ete,

SHIPS—Centralized radio for passengers, paging system, general an-
nouncements, for amplifying music. for general entertainment—also
requirements of Department of Commerce for purpese of safety on ships
of certain size and purpose; and for making hurricane warning announce-
ments from hoats or airplanes,

GARAGES—To call car wanted and thus speed up delivery of parked cars,
calling for information on repairs, paging, etc.

MISCELLANEOUS—Also in: Apartment Houses: Armories: Assemhly
Halls: Auction Rooms; Ballrooms: Clubs; Court Rooms; Dining Rooms:
Docks and Wharves: Night Clubs: Office Buildings: Roof Gardens: Sound
Trucks: Swimming Pools: Gymnasiums: Trailers; Vaudeville; and
Window Demonstrations.

77‘Thin listing, prepared by The Webster Co,, brings Radio-Craft readers
up-to-date on applications of P.A. equipment of every type.

405

www americanradiohistorv com


www.americanradiohistory.com

'Illlr HEA PII
v NS e
J (K49 fi)

12- TO

anyone.

The interior of the set
showing positions of the
tubes and other parts.

to meet the requirements of the

short-wave “fan’” who wishes a sen-
gitive and highly efficient bandswitch
receiver. Covering the entire wave-
length range of 12 to 550 meters in &
bands with no skip, this type of instru-
ment does away with the necessity of
continually changing plug-in coils each
time the listener wishes to listen on a
different wavelength.

Operating from the owner’s 105 to
130 V. A.C. or D.C. house lighting sys-
tem and containing a high-fidelity dy-
namic loudspeaker and automatic head-
phone jack, this unit is completely self-
contained and very compact. The usual

THIS RECEIVER has been designed

bothersome antenna trimmer adjust-
ment has been successfully eliminated
in its design. The regeneration and
bandspread controls are extremely
smooth in operation and even the begin-
ner may obtain excellent results from
the completed set.

Examination of the circuit diagram
reveals the use of the latest in high-
gain vacuum tubes; i.e., 6D6, 6DG, 76,
43, 25Z5 and K42A, functioning as
a periodic R.F. amplifier, electron-
coupled screen-grid regenerative de-
tector, powerful 2-stage A.F. amplifier
with pentode output stage, rectifier and
complete built-in power supply.

Signals are fed into the centrol-grid

BUILD THIS

500-METER

""BANDSWITCH 5"

An easily-built, yet efficient all-wave re-
ceiver which can be assembled by almost

G U Y STO KELY s oA R DT

of the first 6D6 tube and given a con-
siderable increase in strength due to the
high amplification properties of this
tube. Bias for this stage is furnished
by the resistor-capacity combination
R2-C2, the suppressor-grid and cathode
being tied together. The output of the
RF. stage is electromagnetically
(Continued on page 428)

Swi ;
The front appearance of the set in its cabinet.

UNCLE SAM'S WAR
AGAINST "BOOTLEG"
S. -W. TRANSMITTERS

LI TG T TR TR TR AR RETETHE J O H N Bo

HE FEDERAL Communications Commission has from
Ttime to time received complaints to the effect that a

number of so-called “transceivers” and other types of
low-power transmitters sold by radio dealers are being
operated as unlicensed radio stations. These stations are in
use in all sections of the country and are often operated
in the amateur lLands, the nature of the transmissions
usually being of the type carried on by amateurs.

Such operation challenges the Commission'’s authority to
regulate radio communications, and serious interference has
resulted to the television, amateur and commercial service
bands.

The Communications Act of 1934, eonfers upon the Com-
mission, under the provisions of Sections 2(a) and 301,
authority te regulate all interstate and foreign transmis-
sions of energy and communications by radio which eriginate
and/or are reccived within the territerial limits of the
United States. Accordingly, all persons who are engaged
in the operation of apparatus which is used for the trans-
mission of energy, communications or signals by radio,
regardless of location, frequency or power used, are required
to obtain from this Commission a permit and license to
authorize construction and operation thereof.

Questions have arisen in the past as to whether or not
this Commission may exercise jurisdiction over radio sta-
tions of low power, the transmissions of which are intended
to be received wholly within a given state. However, this

406

Laws have been provided for the orderly
operation of radio transmitters. These reg-
ulations with respect to stations transmitting
on ultra-short wavelengths are of excep-
tional importance due to the popular ac-
ceptance of "'transceivers."

R EYN O L D SllllIIIIIIIIllllllllllllllllllllllllIIllllllllIIIIIIIIllllIIIIIIIIIllIIIIIIIIll]III“III|IIIIIIIIllllllllllllllllll

question has been adjudicated. The courts, without exception,
have held that the radio signal is interstate in character
and that the provisions of the Communications Act of 1934
apply te all stations which produce radio emissions intended
for reception. (See U.S. v. Allison, Equity No. 780, in the
U. S. District Court for the Northern Division of Texas
(November 1933); Radio Commission v. Nelson Brothers
Bond and Mortguge Company, 289 U. S. 266; Whitchurst v.
Grimes, 21 Fed. (2) 787).

In the field of engineering it is an established fact that
in any use of radio the signals will at times have effects
which extend beyond the borders of a state and/or interfere
with transmission to or reception from other states; and the
question of the Commission’s jurisdiction over the operation
of such stations is too well settled to any longer admit of
doubt or leave room for serious question in any judiciul
proceeding.

Sections 501 and 502 of the Communications Act of 1934
provide penalties for the operation of unlicensed radio
stations and are quoted as follows.

“Section 501, Any person who willfully uand knowingly does or causes or
suffers to be done any aect, matter, or thing, in this Act prohibited or
declared to be unlawful, or who willfully and knowingly omits or fails
to do any act, matter, or thing in this Act required to he done, or willfully
and knowingly cnuses or suffers such omission or failure, shall. upon
conviction thereof, be punished for such offense, for which no penally
(cther than a forfeiture) is provided herein, by a fine of not more than
(Continued on page 422)
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MAKING A RADIO=CONTROLLED

MODEL"”SARATOGA"

Completion of de5|gn details for making a radio-controlled
boat—the receiver and selector mechanism are discussed.

GEORGE C- FlTZG ERRELL TN TR TR O R O PART "

principles involved in effe.tive remote radie

control of i model were explained, with con-
siructional details for a transmitter, «perating
on about 160 meters, and for sclective relays
responsive to various signals.

In the method employed, for the suke of sim-
plicity, it is necessary that slow-acting relays
be used; =0 that the receiving apparatus on the
madel buat will await the comuletion of the
signal, before obeying it. For military and naval
purposes, more expensive edquipment is utilized ;
but this is adapted to the experimenter’s home
use.

To make the response more certain, both
receiver and transmitter were eduipped with
erystal-control oscillators, which should be within
2 ke or, preferably, I ke, of each other in funda-
mental frequency. These erystals are best ob-
tained from the manufacturer under suitable
specifications. ly this means, as explained, a
=uitable difference-frequency, in the audio range,
ir produced between the radiated signal, as
picked-up at the receiver, and the Jocal vscillator ;
and thiz note is fed through the audio amplifier
at the receiver, and through a rectifier into the
relay mechanism, as explained below.

Fach impulse so received by the relay operates
a magnet and, through a pawl and ratchet.
moves the selector switch one noich. Six impulses,
thus, will move thu wiper contact to point 6,
and close its cireuit. The slow action prevents
the operation of the motor =0 controlled until
enough time has passed to make it certain that
the switch point chosen is that intended by the
operator with his signal. Such & relay, of course,
should break only a light curreni. A similar
method is used to give automatic “SOS” signals
which will ring an alaprm on a distant ship at
seu, cte.

THE RECEIVER

The R.F. amplifier stage, detector, and lst-
audio stage of the Saratoge’s receiver were pro-
vided by a ~hort-wave set of standurd make. Of
course the reader may use any similur receiver
for this purpose equally well. Note, however. that
a regenerative-tvpe receiver is purticularly desir-
able. The ordinary super-regenerative receiver or
any other type that generiates more noise than
the usual quiet hiss associated with the regenera-
tive receiver will not do.

Figure 1G (in PPart 1) depicts the oscillator
and A.F. rectifier, and their connections to the
short-wave set. (The types 5%-58-56 tubes regu-
larly used in this receiver were replaced by their
D.C. equivalents—86D6. 66, 76~—so the reeciver

IN the previous installment of this article, the

filaments could be operated directly from a stor-
age hattery. The plate voltage for the recdiver is
supplied from a 200-V, dynamotor working from
the same storage battery that supplics the re-
ceiver filaments.)

Figure 2A shows the layout of the box used to
build the oscillator and A.F. rectitier. After re-
moving the dizl and other controls, the box may
be fustened in place by drilling 4 holes in the
chassis opposite similar holes in the metal box
and bolting it in place. Wires leading to the unit
are run from the short-wave set through the slot
where the volume control protruded. With the
box mounted on the front panel the controls
must necessarily protrude into the bax but the
difficulties of tuning are more than compensated-
for by the protection that the bax gives the con-
trols frum accidental detuning when all receiver
adjustments are completed,

The oscillator should give little trouble. It is
tuned to resonance with a pick-up coil in the
same manner as the oscillator in the transmitter.
The chances are that there will be suthicient
coupling between oxcillator and detector through
the wiring of the receiver. If the render desires
to experiment with additional coupling he might
try wrappinZ a few turns of an insulated wire
around the plate lead of the oscillator and the
grid lead of the detector as shown in Fig. 1G.

BIASING FOR RELAY OPERATION

A relay will not work in the plate circuit of a
properly-adjusted class A audio amplifier ; hence
the failure of many a would-be radio-control
system. If a relay is to be operated in the plate
circuit of a tuhe then the tube must be biased to
cut-off—zero plate current—either by a separate
"C” battery as shown in Fig. 21}, or by some
mcthod similar to that used in the Saratoga (Fig.
1G). The voltage needed to bias a tube to cut-off
may be found by dividing the plate voltage on a
tube by the amplification factor of the tube. A
tube cannot be biased to cut-off with a resistor in
the cathode circuit.

Fhe final audio stage of the Saratega is coupled
to the receiver proper by au 10-tu-1 AF. trans-
former. If the reader cannot find & transfurmer
of this ratio (I do not believe they are made
any more) then use as large a ratio transformer
as possible, nut less than - or 6-to-1.

After all wiringg is completed the cuntrols
must be adjusted. 'Turn on the receiver and adjust
the oscillator, Then bring the current in the last
tube to zero or almoat zero by varying potenti-
ometer I, and watching a milliammeter plugged
in jack J. Next the guin control of the receiver
ahould be increased to maximum and the regener-

T0 SENSITIVE r2) TIME DELAY SELECTOR RIGHT MOTORS LEFT MOTORS
RECEIWVER RELAY (R}]) y PELAVI(E-‘N /MAGNET /(FORWARD) 5w / (FORWARD) Ssw
a S L -
‘_-—’
/ _L c2 “o—] | ° ® o (REVERSE)
- ° -— Sw
L-] -]
— | |1 o/ lo—
o
st s I T o .
Ci e { o o” oo?
T ev €3 —
BATT
> - P N (R8)
R5+ RIGHT MOTOR (R3) 6) (R7)
(FORWARD RELAY) rcaton / L
RE: RIGHT MOTOR INDICAT C (4 C ( s
(REVERSE RELAY) LIGHT z 4
R7: LEFT MOTOR ‘
(FORWARD RELAY) R ‘s
RB* LEET MOTOR (RS)——
(REVERSE RELAY) FIELD FIELD
R2L R3: INTERMEDIATE XX : PLANE AND \
RELAYS GUN CIRCUITS
(EXPERIMENTAL) — ARM- FIVe
NDTE: — ATURE ATUEE"@‘ ‘
ONLY ONE MOTOR OF EACH PAIR SHOWN RIGHT LEET W
OTHER IN PARALLEL WITH THE MOTOR SHOWN MOTORS {SEE NGTE ot norer”

Fig. 4. Selector and control mechanism, Relay R4 contacts, incorrect in Fig. 1D, are shown correctly,
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Fig, 3. Pesitions of the parts in the boat.

ation control varied until the detector circuit is
about oscillating, 1f the detector does break into
oseillation it will not interfere with its operation
because the detector tends to "lock-in" with the
local escillator. Now turn on the transmitter and
vary the tuning of the receiver until the sisgtnal
of the transmitter is heard in a pair of earphones
plugged in jack J. Remove the phones and do
the final tuning with a milliammeter plugged in
place of the phones. Tune for maximum plate
current.

THE BOAT—THE CONTROLLED
MECHANISM

The material thus far discussed (the trans-
mitter, receiver. and selector) ecould readily be
applied to the vontrol of a4 wide range of mecha-
nisms. The following will apply more directly to
the control of mode! beats.

We cannot here discuss the construction of the
Saratoga other than to say that she is a model.
9 ft. 3 ins. long and 3.25 ins. wide. I'ower to run
the propelling motors, selector, and mast of the
reliays comes from a starage battery. The receiver
is supplied from a separate battery. Figure 3
shows the stowing of the equipment; Fig. 4 the
circuit of the aselector and contrel mechanism.
‘The reader will note there are 4 levels of eontacts
on the selector amd that each level controls a
motot relay, The indicator light provides an
orientation point for the operator in case he loses
track of the number of impulses he has sent.
To relocate himself he need only send impulses
until the light flashes on; from which point,
he knows the order of operation. The motors in
the boat—there are 4 of them—perform the
double duty of steering and driving the boat, To
make 4 wide turn, the motors on one side of the
boat are turned off. To make a sharp turn the
motors on one side of the boat are reversed.
This =y=tem gives hetter control than a rwdlder,
it leas apt to get out of adjustment, and is more
econamical of batiery current since no power is
consumed in § steering device. The discussion
of the controlled cireuits has been brief. very
brief-—but we felt the diagrams to be self-cx-
planatory and only of especial interest te the
person desiring to control a model bout. The
receiver. sclector, and transmitter, on the other
hand, will be of interest to anyone attempting a
control system. Although the system is simple it

is characterised hy reliabilit y—something that

cannot he said of many contrel systems!

LIST OF PARTS

Receiver

One Haummarlund tuning condenser, 100 mmf.,
Cl:

Two Acrovox mica condensers, 002-mf., (2, C3;

One Electrad potentiometer, 50,000 ohms, Rl

*0One carbon resistor, ¢.l-meg,, 1 W., R2:

*One carbon resistor, 23,000 ohms, 1 W,, R3;

*Two carbon resistors, 50,000 ohms, 1 W., R4,
R5;

One Aalloy Transformer Co. A. F. transformer.
ratio 10:1 (sce text), T1;

One Blan elosed-¢ircuit jack, J1;

One coil. 50 turns on tube base coil form;

One RCA type 76 tube, V1

One RCA type 41 tube, V23

*One crystal with monitor quartz crystal and
holder (=ec text) ;

Selector and Relays

*One sensitive relay, type No. 1032, R1;

*Twao intermediate relays, type No. 1251, 6 V.
D.C. winding, R2, R3;

*0ne slow-release relay, type-scries ASR (maxi-
mum release time}, contact form 1B (code
No. 1), coil voltage 6 V. D.C., RY;

*Two motor relays, type No. 1254, R5, Ry

*0One rotary switch, No, DD-87689-A, R9;

*Three paper replacement condensers for 2 mf.
electrolytics, Cl, €2, C3.

*Names of manufacturers will be sent wupon
receipt of a stamped and gelf-addressed envelope.
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is to design the power supply for greater ceonomy of operation.

A well-known all-wave radio set manufacturer has accomplished this,
in the 1937 models of their 1¥-tube chassis (shown in the heading illustra-
tion), by over-winding and tapping the primary of the power transformer
80 that when the applied voltage i3 effectively lowered 30 per cent., the
watts input is correspondingly lowered H0 per cent without sacrificing
reception of high-power signals, The eircuit arrangement is here shown.

This lowering of the applied voltage is made possible by the use of the
new 6-V, receiving tubes, which are primarily designed for automobile
receivers and which will operate satisfactorly even though the battery
may drop from the 2-V. over-charging condition to 5 V. or less when the
battery is depleted. These tubes are further designed to permit a filament
resistance type volume control allowing operation clear down to 3 V,

Taking full advantage of this wide range of operating voltapes, switches
and transformers have been developed which jiermit the operator to shift
speed, as it were, The radio set is allowed to heat up quickly at full applied
voltage and then the operator may rotate the switch to 2nd and 3rd speeds,
thus operating the entire receiver at reduced roltages.

The results are surprisingly similar to those obtained at higher gear
ratios in an automobile. All unnecessary noizes are eliminated, The hiss,
fringe noises. static crashes, over-amplificaton of nudio noises, and, in fact,
all unpleasant sounds are immediately eliminated from the loudspeaker.
The set settles down t0 a quiet, smooth *'run.” and one can lean back in
comfort and enjoy the mast pleasing popular stations on the air. In tuning
from one station to the next, all the unpleasant, weak stations are elimi-
nated and likewise all rasping static noises.

Technicians may anestion the possibility of securing good tonal response
but practice shows that the objection is more theoretical than real. The

THE LATEST THING in multi-tube all-wave receiver operation

“CURRENT-SAVER"” CIRCUIT
FOR 18-TUBE ALL-WAVE SET

One disadvantage of modern sets, using many tubes, is the
current drain for low volume—a cure is described.

C H A R L ES S LOAN CRIEITUH RO TR LR

tone fidelity at these reduced voltages is fully as good as that at full
voltages and much more pleasing to handle between stations, This i
due to lowered A.F. and R.F. gains giving lower noise levels.

THE IMPROVED-STABILITY OSCILLATOR

When this idea was first in the development stage, it was found that
the oscillator ceased to function when the line voltage was reduced to
an equivalent of 90 V., and became very weak at 100 V. A totally new
oscillator circuit was necessary in order to overcome this difficulty. A
modificd form of the Colpitts’ oscillator circuit was evolved, which con-
tinues to osrcillate down te 30 V. applied line voltage! The result is a
remarkable increase on normal voltages, on all frequencies, and, particu-
larly the high-frequeney short-wave stations,

(Continued on page 132)

The transformer taps effect the current saving by reducing tube voltage.
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LICENSE FEE

A department devoted to members and
those interested in the Official Radio
Service Men's Association. For mutual
benefit, contribute your kinks, gossip
and notes of interest to Service Men,
or others interested in servicing.

DT IR AT O Y ELOEEY VLRGN BT M LELTTOO 1 LD L DT IO N LI 001200

When Mr. Buchanan sttempts to formulate
and have the authoritiss puss a License Law for

The '"service shop on wheels,” mentioned as a pos-

sibility in the June, 1936, issue of [Rudio-Craft

is a reality. This unit combines: |—vibrator analyzer;

2—receiver servicer; 3—R.F. oscillator; 4—universa

speaker; 5—"B" supply unit; &—multi-range an-

tenna; 7—master control switch. (Write for addi-
tional data—ask for No. 1254)
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Ramo-CRArFT, OrsMa Dept,:

In answer to Mr. Buchanan’s letter, regarding
a livense fee for Service Men, 1 wish to state my
views, A fee of thizs type would be merely an
added «drain on the already flat purse of the
radio Service Man and would be a useless ex-
pense, accomplishing nothing.

The average Service Man is paying enough on
gasoline, sales tax. ete.. without yelling for morr
taxes and license fees! What Federal law or
liconse law is going to keep the set-owner from
calling the kid next door to bring over his screw-
driver and look over his set ? Said owner probably
thinking he ean et his get repaired for 2 bit<.”

T.aws are one thing amd enforecement is another,
Who is going to the expense of loeating the un-
licenser] Service Man and prosecuting him. and
woing through all the long legal vrocedure ju-t
fur principles’ sake?

1 believe, and it is borne out in hundreds of
cities. that if the honest-to-goodness Service Men
will et together in their communities, talk thing-
aver. and organize. they will go far toward-
climinating their difficultics, Yelling for laws
which are practically impossible to get passed or
enforced, will get them nowhere.

Last but not least, too much stress is laid upon
the so-called “screwdriver’™ Service Man, In my
experience, the majority of the work that these
lads get is from enstomers who expert something
for nothing—and I don't want this elass of work.

RADIO-CRAFT for
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radio service, he will find that he needs a wapon
lnad of money and is up against the hardest
stone wall he ever encountered.

(No NaME)

Although the writer forgot to sign his name,
we deemed his ideas of sufficient interest to the
fraternity to warrant publication: although,
vrdinarily, we da not print letters that are un-
signed. or signed only with a pseudonyn.

A LOW-RANGE RESISTANCE METER

Ravio-Crart, Onrssa Dept.:

A low-range resistance meter of cxtreme ac-
curaey is very dexiruble to the experimenter or
Service Mian, Where shunts have to be maule to
increase the range of milliammeters, ete., the
instrument about to be dexeribed will prove very
useful.

A study of the schematic, Fig. 1, will show that
the mrinciple used is: the well-known shunt type
of resiztance meter. llowever in the usuul ar-
rangement the value of R is determined by the
meter reading. 1t is well known that as the
pointer of the meter approaches cither maximum
or minimum reading the accurncy falls off owing
to the luirge range covered at these puositions. The
writer came to the conclusion that greater ac-

(Continwed on page 435)
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EXPERIMENTS WITH
A""HI-FI” AMPLIFIER |;

Part |, last month, included a description of
this reasonably priced, high-quality ampli-
fier; and suggested several possible applica- |
Part Il, here, describes the methods | .
of using the amplifier to best advantage.

A RTH U R H . LY N C H LT T T PA RT I I

tions.

F we happen to live within 10 or 15 miles of

a powerful broadeasting station very satisfac-

tory results may be obtained by applying the
circuit which is shown in Fig. 2D. This circuit
is very easily assembled by utilizing one of the
old 3-circuit tuners, designed for use in connec-
tion with the regenerative type of receiver which
way so popular many years ago. It will be ob-
served that the normal primary of such a 3-cir-
¢uit unit is not used and the coil which was
normally provided for use as a tickler is now
employed as an untuned antenna circuit. The
rotation of this coil makes it possible for us to
secure a desirable degree of coupling between
the antenna eircuit and the secondary tuning
circuit which feeds directly into the amplifier
itself. (It should be borne in mind that the 500-
mmf. fixed condenser which is shown between
the lower end of the circuit and the ground is
absolutely essential. If it is not used the resistor,
R3, will be shorted and the push-pull character
of the amplifier will be eliminated, as outlined
previously.)

It should be remembered that high-fidelity
reproduction presupposes an absence of inter-
ference. Il o broadcasting station is not suffi-
ciently near to permit our hearing it without the
disturbancex which are caused by either natural

or man-nud atic and if one of the so-called
“tone contr.ls” is necessary to cut out this type
of noise, high-lidelity reproduction no longer
exists.

On the whole, we are of the opinion that this
type of amplifier finds its freatest application
and produces the greatest satisfaction when it
is used in conjunction with modern, high-fidelity
phonograph records and a good electrical pickup.
The use of a erystal pickup has been found very
satisfactory as well as very simple and the
arrangement for employing it is shown dia-
gramatically in Fig. 2E.

If, on the other hand, a maxnetic type of
pickup is to be employed, an impedance-matching
transformer with a primary impedance matching
the output impedance of the pickup, and a very
high secondary impedance so as to approximate
a match when the input of the amplifier is
used in the manner illustrated in Fig. 2F, should
be used.

If the amplifier is to be used for public address
work, in conjunction with the making of an-
nouncements, etc.. the arrangement shown in
Fig. 2F will do very well if a high-gain, single-
button carbon microphone is employed. In such
arrangements the microphone and microphone
battery are placed in series with the primary of
the transforner.

If & erystal microphone is used it will be neces-

Fig. B. The underside of the amplifier chassis.
Note the simple, neat layout of parts.

RADIO-CRAFT for

JANUARY,

OF RCOM , FO

~TYPICAL ARRANGE-

sary W employ a preamplifier between the crystal
microphone and the input to the Kathodyne am-
plitier. The same precaution regarding the short-
circuiting of resistor R3 is necessary.

If reasonable care is employed in the selection
of the parts it is unlikely that any difficulty
will be experienced in the building of this unit.
It is not desirable to substitute other units for
those which have been used, unless you are posi-
tive that they will provide the same electrical
characteristics. Attempting to build this amplifier
with inferior parts will lead to nothing but dis-
satisfaction.

There are but a few important points which
need to be checked in order to be sure that the
amplifier is functioning satisfactorily. The re-
sistors, R4, should be checked 80 as to be sure
that there is no voltage across them. The 50,000~
ohm resistor R5 should show a reading of ap-
proximately 60V, when the voltage supplied by
the power unit is 260 V. at 150 ma. The 0.1-meg.
resistors indicated by R3 should be absolutely
alike so as to provide suitable balance. It is
recommended that a very good resistance and
voltage meter be used in making these checks.

An alternative method for operating 4 speakers,
having individual volume controls, is shown in
Fig. 2G. For clarity, we have eliminated the
portion of the diagram covering the apparatus
for exciting the speaker fields. With the arrange-
ment shown here, separate excitation of each
tield is required.

USING 2 REPRODUCERS

By far the simplest method for securing real
fidelity from this amplifier at the least expense
may be had’'by using a pair of the specified-type
speakers, with their voice coils in series, as shown
in Fig. 2B. The impedance of the voice coil in
each of these 1%2-in. permanent-magnet reproduc-
ers is approximately 6 ohms. If the speakers
are placed some 10 or 12 ft. apart and a low-
resistance twin conductor is used to join them,
the overall impedance will be approximately 15
ohms. This is a perfect impedance match for the
15-ohm winding on the specified output trans-
former which as been designed for coupling a
pair of 6L6 tubes to various types of speaker
loads.

In our own application of this amplifier we
have found the use of the permanent-magnet type
of reproducer to be ideal. It eliminates the neces-
sity of providing a loeal rectifier and filter cir-
cuit for supplying the field current for the elec-
trodynamic type of reproducer. In many in-
stances, in the past, this type of unit has caused
trouble as a result of failure to switch off the
ficld supply when the speaker was not in use.

The arrangement that we use suffers from
one disadvantage. The volume control on the am-
piifier controls the volume of both reproducers
simultaneously. However, since both speakers
have a power handling capacity of 8 W., it is
pos<ible for us to realize the full gain of the

mplifier. More elaborate circuits will suggest
themseclves to the experienced operator of high-
fulclity amplifiers when it is desired to use a
greater number of speakers.

Possibly the best arrangement where 1 speuk-
ers are to bhe used will be found in Fie. 2C.
Here we have what is known as & series-parallel
arrangement and the 500-ochm output winding of
the transformer is coupled, by lines of any desired
length, to the various loudspeakers.

In this instance cach reproducer is provided
with a suitable 500-ohm input and individual

(Continued on page 442)
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TRIANGULAR 1IN CELOTER BAFFLE ATTALHED Ny CORMNER
ED BY CEILING AHD THE TWO WALLS )

MENT OF SPEAKERS ~

SPEAKER
(arnamGED TD
PREVENT
INTERACTIO

Fug B. The mounting of the speakers is of utmost
importance in preventing interaction between the
ﬁrossuro areas created bn the individual units, yet
avm? he 8 laced so that they project sound at
"*ear level'. 'herwlso. the high frequencies, which
are projected in a beam in fronf of the speaker

454

" ToTaL LENGTH OF CORD BETWEEN TWESE POINTS |
L. NOY YO EXCEED 20FT CORD SHOULD BE LOW = - J
RESISTANCE AND WELL 0 WELL INSULATED.

T<500-04M SPKR TRAN:
R:500 OHMS, 15WATTS
(RESISTOR)
H35000mM W PAD
S:S5PDT SWITCH
S5w: FIELD
sgvcu
1

Fﬁ'

L)
AMp

-C-

R USED FOR SILENCING AND IMPEDANCE MATCH

ANT (ZMEGS 250
S VA [_CP'EvSYA L

erTye 8
ot ll’/ A A

o AMP

useo I = INPUT,

j— = B -E-
= 500

r MME S

) < 6L CON-
FOR BT LOCAER R IO =Y
RECEPTION -D-

WITH GROUNDED SET AND AMPLIFIER AN AUDIO
COUPLING TRANS, SHOULD BE USEO.
N

1 8 A -F-
10 pLaT >
ia+or T, .-EI' AME. — o
lamio INPUT <
¢oaowo ‘Ci g T™©
t - 6L6
THIS CRCULIT ALSO useo wn'ru 3 R3
MAGNE TIC PICKUP (PHO -

MATCHING TRANS ).

15 q 500-0~m
T PADS

5 9 1isw20
- - 4 WATTS
O
TELEPHONE: PAIR OR ?

OTHER LOW-CAPACITY /’
{ CABLE (5000MM uus)

[ o::oon
QuUIET %_-__rw
——
22z 9
o==‘i?‘§%zouo \jg_l_
-H- -G~

Fig. 2. Details B to H are repeated here to eliminate
the necessity of referring to Part I.
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BUILD THIS |

BEAT OSCILLATOR
FOR DX RECEPTION ™
AND CODE S gl

Su'd

(SHIELD CAN

6cs FOR COIL UNIT)

DX stations can be tuned-in easier with a & R"@ aie
beat oscillator, which brings them in with a Bl S S,
whistle! This is an item for the experimenter. (CONNECTS TO '

C. P. MAS O N (LR EHGITITTIR TGRS HTETHI

wave cnthusiast to receive. with

his standard all-wave sct, the in-
teresting code signals which are so
numerous, this beat-oscillator unit will
assist also in locating weak DX broad-
cast and S.-W. stations; because it will
bring out the carrier wave strongly as
an audio whistle, and thus afford appar-
ent sharper tuning.

DESIGNED to enable the short-

OBTAINING THE BEAT NOTE

Radio, as a means of point-to-point
communication, depends on the produc-
tion of a carrier wave which is inter-
rupted at intervals to give a tone; but
may be used to produce a steady note
by “beating” it, with a locally-generated
frequency, to produce an audible heter-
odyne or whistle. With the old-fashioned
regenerative sects, such reception was

2ND DETECTOR OF
' ANY SUPERHETERODYNE)

~—

easy to obtain by tuning the detector. in
a state of oscillation, a kilocycle (1,000
c¢ycles) or less off the received C.W.
(continuous-wave) signal.

This new unit, designed for attach-
ment to later sets, performs the same
purpose when connccted ahead of the
2nd-detector of any modern  super-
heterodyne. The connections are as
simple as those of the older converters
or “signal hoosters”: the adapter used
is plugged into the socket of a 6F6 out-
put pentode, to draw current for ener-
gizing a 6CH tube used as a triode. The
parts shown can be mounted in, and
shielded by, a metal chassis only 4%
x 3 x 1 in. high; the gridleak and con-
denser, mounted on the coil, are covered
by its shield. The shielded coupling lead
is bared for about 1% ins. at the end so

(Contivued on poge 432)

Fig. A, The chassis of the I.F. beat oscillator.

Fig. B. The unit installed in a G.E. set.

BASIC OSCILLATOR CIRCUITS
YOU SHOULD KNOW

ALFRED A- GHIRARDIIIIIIIIIIIIIIIIIlIIIIIIIIlIIIIIIIlllII|IIIIIIIIIIlIIIIIlllIIIIIIIIIIIIIIIIll

i

Every radio man should be
familiar with oscillators and
modulators—the very bases
of radio communication.

R TG TR

of servicing in the past 10 years, the most important

are due, undoubtedly, to the introduction of the porta-

ble oscillator and the oscilloscope. It will be of interest, we

feel sure, to many—=Service Men, and others—to vecapitu-

late a few facts about the former. These same fundamentals

apply, within ecrtain limits, to the use of these circuits as
oscillators in a radio receiver (“superhet.”’).

In the old days, after a set had been wired together, and

checked to see that the “B” battery had not been shorted

OF THE rcfinements which have heen made in the art

across the filament, the next step was to turn the switch
and tunc-in a broadcast station. Adjustments were then
made for maximum strength of reeeption, and—if there
were two or more tuned R.F. circuits—this was the method
of matching them; hut, with modern receivers, this method
is inadequate. The tuned and calibrated “serviee oscillator”
now takes the place of many stations, on all wavebands;
and, in addition. furnishes a method of testing the LF. and
the A.F. amplifiers, as well as the RF. end.
(Continned on poge 443)

| Li-c1

| (C1A-C18)|
=TANK
CIRCWIIT

[SEN e
TANK CIRCUIT

Fig. I. Circuit types; A, tickler feedback—self-modulated; B, reversed feedback; C, tuned.grid, tuned-plate ("T.G.T.P."}; D, Meissner; E, Hartley—series-feed;
F, Hartley—parallel-feed; G, Colpitts; H, dynatron,
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SECOND PRIZE .. ..
THIRD PRIZE . . ... ..
Honorable Mention

AWARDS IN THE CONTEST
FIRST PRIZE .. ......$10.00

5.00
5.00

0.1-MEG.
POTEMN.

(USED WHEN RE.F STAGE
|15 ADDED ) :

Fig. 1. A funing system for midget set.

FIRST PRIZE—$10.00

#/DESISTANCE TUN'NG.” The

method shown in Fig. 1
eliminates the necessity of large,
expensive ganied condensers for
tuning, in pocket or ather small
sets, the writer has discovered. A
fixed eondenser of, say. 400 mmf.,
i8 shunted across the tuning coil, in
series with a 0.1-meg. potentiometer,
which iy varied to alter the response
of the circuit. When 2 stages are
used, a small, trimmer-type con-
denser may be used to bring the
R.F. circuit into line with that of
the detector. (It is one form of
the *‘resistance tuning’ system now
utilized in many A.F.C. or auto-
matic frequency control circuits.—
FEditor)

Rousert H. I'aascH

SECOND PRIZE—$5.00

IME-DELAY CIRCUIT. Many ex-

perimenters want a means of
delaying the closingZ of a eircu.t by
an accurately predetermined length
of time; this would be useful in the
construction of robots, selector sys-
tems, burglar alarms, etc. The fol-
lowing description of one may prove
useful. (See Fig. 2.) Unit L1-L2 is
a 2-coil relay; L1 has a high im-
pedance, to match the input signal,
and L2, which is wound over Ll. a
low impedance. The signal applied
to L1 closes switch S1 and completes
the secondary circuit of the filament
transformer T, which includes L2,
The coil L2 holds the circuit closed
until the cathode becomes heated and
current flows through L3 ; this closes
switch 52 and, a fraction of a sec-
ond, later opens 83 and cuts off the
current from L2: this releases S1

and the circuit is again ready for

operation, as soon as the cathode has
cooled.

By using the older, type 27 tube
and normal filiment voltage. about
30 sec. is required to close 82. How-
ever. by using a transformer, T,
with a 5-V. secondary, and a rheo-
stat, R, of about 7 ohms, the time
may be adjusted from 10 to 60 sec-
onds. By using a filiment-type tube.
this time may be greatly decreased.

Details for relays L1-L2 and L3,
are not given; as wmost experi-
menters have relays on hand or
know how to build them. Note that
L2 must have a low resistance. The
arm of S2 should be about one-half
the length and weight of that of S3.
so that it will close sooner and have
time to operate the output relay
{not shown),

Notice that 52 is closed only mo-
mentarily, 8o that another relay
must be added to keep the circuit
closed; also that only a momentary
signal need be applied to L1. How-
ever, by changing the transformer
connection, from X—Y to X—Z, 82
will remain closed as long as the
signal is applied to L1.

Joskrn ELiB TEMPLIER,
Chilliwack, B.C.

THIRD PRIZE-—$5.00

N IMPROVED DIODE DETEC-

TION circuit that also provides
interstation noise suppression. I have
tried out many of the circuits you
have presented from time to time for
modernizing old receivers. The diode
detectors (55, 2A6, 2B7) have
helped very much, and make it easy
to add automatic volume control;
but they have two main faults—
attenuation of low frequencies, and
poor quality at low volume.

LAS
ILFT,

mn

{ 2B7 OL-MF N

overcomes these faults, and provides
additional suppression of noise be-
tween stations, 1 have found the
287, with screen-grid tied to plate,
superior to the other two. None of
them are good amplifiers when the
bias becomes less than 1V, By in-
ereasing  sclf-bias (R1-Cl in dia-
gram) another volt, this fault is
overcome. As they will not deiect or
amplify signals below 1V., the ordi-
nary noise is suppressed; thourh
without loss of sensitivity, ns lower
signals would not be heard above the
noise level,

Attenuation of low notes at low
volume is caused by the low im-
pedance in the control-grid circuit
of the amplifier section of the tube.
This is overcome, in the beiter mud-
ern receivers, by the use of an “'L"
pad as volume control; but it is done
with less trouble and expense, al-
most as well, by putting the .0l-meg.
resistor (RR2 in diagram) between
the control-grid and the arm of the
volume control. The lead to the con-
trol-grid cap should be shielded, and
shield grounded; this will also by-
pass high frequencies that may get

through. THoMaS H. JAsSPER

HONORABLE MENTION

N OSCILLATOR FOR TEST-

ING LOUDSPEAKERS. The
cost of an A.F. oscillator, for check-
ing speaker rattles, is saved by this
method. applied to a superhetero-
dyne with a service R.F. oscillator,
which is cut into the cathode-return
of the Ist LF. tube, gs ghown in
Fig. 4. The oscillator is tuned to
approximately the LF. and then
varied to give a beat note of any
desired pitch. For instance, if thz
LF. is 175 kec., the service oscillater
at 174 ke. will give a 1,000-cycle
audio note. The LF. transformers
should first be lined up.

CHARLES ForscH

HONORABLE MENTION

" NING EYE” CONDENSER

TEST. The indicator *eye” out-
put indicator, described in the April,
1936. issue of Radio-Craft, furnishes
a method for making a tester for
condensers of high capacity. Place
the positive lead from a 45-V. but-
tery on the central (grounded) ter-
minal of the indicator ; the condenser
in gseries with the **Lo’" terminal of
the indicator and the negative lead
of the battery as shown in Fiw. 3.
The “eye” will glow green while the
condenser is charging but, if in good
condition, will immediately return
to normal.

USEFUL CIRCUIT IDEAS

Experimenters: Here is your Opportunity to win a prize for
your pet circuit idea, if it is new, novel, and useful.

SSRGS R LRS00 ORI 00 IO OO O OO GO N P A L SR I

HONORABLE MENTION

UTPUT METER FROM TEST.
LR. The meter in your tube
tester may be used as the output
indirator of a set, with the simple
addition of a type 5% tub2, Simply
place the tube in the socket, and con-
nect to its control-grid cap the set
which is to be balanced, as shown in
Fig. 6. Reduce the bias, and adiust
the other element contrcls for maxi-
mum swing. The mecter, which is
protected from overload, will read
downwards for maximum swing.
WALTER L. SHEMAN

(Continued on page 433)

E" OV, A C,
Fig. 2. A Y.-T. type time-delay ralay

circuit which is variable from 10 to
80 seconds.

ém W g /1
;'e' BATT, TEST
R “~

T

Fig. 5. Indicator "‘eye™ tester.

TO DODE TO GRID CAROF
on SET 2MEGS. 58 1N TESTER
Wi/ == s
.D2-MF. -TL' %’MEG&
- toGrocue S
T GROUND ‘D Lt
oN sEvN OGN TESTER

HEAVY
BatRed

LAV.C., 1.F.& CONVERTER GRID

The ecircuit I submit (Fig. 3) GEORGE W, LEITNER Fig. 8. Electrifying battery sefs.
1ST. DET) {ST.IF. TOXIFT2 R.F.ORI.F
7 ~ 6X70R78
Q
N LT
1 7
Q
IS CIVAE
ol % ] BF
USUALLY
ABOUT 25010
xr 500 OHMS

Fig. 3. Improved diode detector system.
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ig. 4. "'Beat'' testing speakers with R.F. oscillator.
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Fig. 7. Voltmeter applied as tuning meter.
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A NEW TRANSFORMER
DEVELOPMENT

Obsolescence in power transformers is eliminated by a
novel design of transformer which has unusually wide circuit
possibilities. This is especially suitable for P.A. systems.

Jo Bo C A RTE R LT T T T TG T

Extreme flexibility is assured by this unit.

ROBABLY the biggest bug-a-boo in radio is the ever- method however jeopardizes condensers, etc., should the load
existing menace of obsolescence, be removed from this section. Another method to eliminate
Of course in such a modern industry new develop- this hazard is to use a separate transformer for the input
ments are constantly being born, and the clder methods  or low-level stages. The drawback to this procedure is the
are soon discarded to make room for the later developments. excessive cost and is therefore not practical for economical
Such is the march of progress in this gigantic, far- reasons,
reaching industry. However, from the experiment- A prominent transformer manufacturer plans to
ers’ point of view, obsolescence is quite expensive put on the market a power transformer that for-
especially when it involves discarding costly ever ends the type of obsolescence mentioned
equipment that still functions. Whenever above; the commercial design is shown in
new tubes are announced they are no doubt the heading photograph. This radically
vastly superior to existing types, but due new transformer innovation permits the
to different load impedances, voltages and use of any known existing type of recti-
circuit applications present equipment fication to be used with this unit in the
cannot be utilized. In many instances the most practical and economical method
circuit changes in R.F. and A.F. circuits developed to date.
are inexpensive, however, a change in these In using a transformer of this type it
circuits usually necessitates a change in the will be apparent that variation of the pri-
power supply. This is often the most expen- mary voltage (by taps) to secure various
sive unit in the entire device regardless of high-voltage secondary outputs would disturb
the application. filament voltages obtained from the same trans-
A good example of this situation is found in high- former. Hence, a second or filament transformer
power public-address systems; the low-power tubes with one or more filament-voltage secondaries is
require exceptionally good filtering to keep hum level as low required with this new transformer.
as is consistent with good practice. If these low-level stages
derive their voltage supply from the high-voltage system CAPABILITIES OF THE NEW TRANSFORMER
it is necessary to thoroughly filter the entire power supply, The voltages available from this transformer range from
not only to eliminate hum but also to reduce feedback to a 400 V. up to 3,000 V. depending upon the type of circuit used.
minimum. Of course, this may be eliminated by filtering a In schematic Fig. 1 are shown 3 separate D.C, supplies
small section that supplies only the lower-level tubes. This (Continued on page 433)

[¥3

Q ||| 12
i

13
*3-

€4 -9 4 Id
outeuT vouts O 115 v 10 PRI Tap N
Q-1 400v 450v asov O-1 400 v 200V
N 0-2 450y 1020V
51 A% | 833 S0t 1EBY
— — = — - — 8
e 4 83 W\. o+ | | ta F g A =AY +
e rd +L I *5
> Z J + o _._6‘ . i
L PRy 1 | nrxi + +
e |f : il L I | Pere | A | PR ‘. .| Lulgls j ‘"’I N * y A
g A e~ 8 / e [~ e -
ge] =g P : .+ :3
| {
3 ) ,,
"‘3 Tu (retet® +l +l s '-Iﬁ
o — =
"o 12 | 8 - = . r—%\f—ﬁi" +|
1 tedm ta B *-J- +.-i-- B
4 -T ‘I -6. FA [ Feix 4
4. _ i B
I 115y PRL TAP ouTePUT von.rs.o.é ¥ HS V. PRI TAP OUTPur vOLT5.0C ¥ | usv.ert 1ap ouTnm LT VOLTS. 0 C .
A
o1 adoy  egsy o1 A b S Sl §
l s oy 19930 83 L1060V 560V 0-3 Y 1080w112 'isoacg;&
Some of the circuit combinations which are made possible by this new type of power transformer. Note the wide voltage range of the circuits.
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AN EASILY-BUILT

CONDENSER ANALYZER
FOR THE SERVICING BEGINNER

This instrument will be found of extreme importance to the
man who is breaking into servicing. It will save time!

A L FR E D W. B U LK LEY (T T e T L R T T UG

OW COST and ~implicity are the features of this Condenser Analyzer
which cheeks any filter or bypass condenser, either puper ar electro-
Iytic type. for leakare and capacity.

The 2 meters required are of a type commonly found around many
radio sheps or readily available on the used-parts market. This particular
instrument shown in the photo, Fig. A, was built in the case of an okl
W.E. type TA amplifier, but of course any suitable cabinct may be used.

The meter used by the writer for checking capacity is described in

Swl L -'* MEDK

l'-":.E '.f-_ Lamp

Fig. I. The circuit diagram of the 2 parts of the unit.

NEON TUBE

Fig. A. The front parel showing controfs,

the List of Parts. Closing switch 1 connects this meter to the A.C. line
in scries with the 2 binding posts. Fig. 1, marked Low Capacity. Switch 2
is left open. uper condensers hetween the sizes of 0.01-mf. and 0.5-mf.
will give readings on the meter which are referred to the calibration chart
you make up from standardz. Do not attempt to check clectrolytie con-
densers on this range, as they would be damaged by the high A.C. voltage.

To prepare the meter for reading higher capacities, it is necessary to
open the meter case and bring out 2 leads directly from the movement.
These leads attach to the junction of the movement and the multiplier
coils, of which there is one in each lex. These leads connect to the High
Capacity binding posts.

To use the high-capacity range, close switches 1 and 2, then any
condenser connected across the Iigh Cupacity binding posts acts as a
shunt across the meter movement and causes the hand to drop back to a
value which may be referred to the shunt line on the chart to determine
the capacity. This range may be used to check the capacity of electroiytics,
since the A.C. voltare across the meter movement is so small that it does
not damage them.

(A convenient paper on which to draw the capacity chart is Keuffel
& Esser No. 258-71 Semi-logarithmic paper. On this paper the capacity
“eurves” are striaizht lines.)

The other section of the unalyzer consists of u millinmmeter and a neon
bulb {one or two watts) connected to an external power supply, preferably
one with several voltage taps such as 25 V., 50 V., 100 V., 200 V., 300 V.
and 450 V.

The neon bulb checks leakage in paper condensers. Insert test prods
into tip jacks marked Common and Neon Bulb and touch prods to the
terminals of the condenser. A good condenser causes the hulh to flash

(Continued on page 411)

The description of the single-
unit visual analyzer is con-
cluded, with an analysis of the
circuit printed last month.

NEW DEVELOPMENTS IN
CATHODE-RAY EQUIPMENT

GA R LA N D Wo A RC H ER LT T T T T T T L TR T PA RT I '

N ADDITION to the visual resonanee functions
of this instrument, there are many other uses;
as, for example, in showing true adjacentschan-

nel selectivity, R. F. gsignal distortion, A.F.-signal
distortion, presence of regeneration, os il'ation,
hum, noisy circuits or tubes. condenser leakages,
showing tube characteristics, statie, dynamic or
o=cillating  at desired frenuency. maodulation
meazurements, vibrator adjustments, I’ A. work,
speaker and microphone characteristics, filters,
production testing, and a host of other uses in
the laboratory, production and field, of not only
the radio industry but hundreds of other indus-
tries.

In order to further extend the utility of the
unit, there has been incorporated an audio oscil-
lator of the beat-frequen-y type having a fre-
queney range which js continually variable from
50 cyeles to 10,000 cycles.

The variable-A.F. output is obtuined from
heterodyning 2 voltages of slightly different radio
frequency. The output (beat} frequency is varied
by changing the frequency of one of the oscil-
lators by means of a variable condenser in its
oscillating circuit. In order to prevent any ten-
dency which the 2 oscillators mirht have to pull
into zero beat when generating low audiv fre-
quencies, a type 6F7 tube is utilized, connected
in a unique circuit (see schematic) in which the
triode section serves as a buffer amplifier and
the pentode section as a llartley osciliator. The
incorporation of the oscillator-buffer-amplifier
combination absolutely prevents any possibility
of automatic synchronization (lock-in) of the
2 oscillators.

Purity of the audio output or beat frequency
is another of the design features which has been

RADIO.CRAFT

for
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given very careful consideration. The harmonic
content of the output has been kept well within
5 per cent by utilizing an R.F. filter that dis-
criminates between fundamental output and har-
monics. The Iatter, if present, would give rise to
spurious beats which are quite common in the
majority of commercial variable audio test oseil-
Iators.

Various thermal effects have also been care-
fully considered. for example, the heat generated
by tubez, resiztors, ete.. which tend to warm the
2 radio-frequency oscillators at different rates
and result in slow frequeney drifta that usually
take hours to become stabilized. This difficulty
has been eliminated by proper mechanical
arrangement of the component parts.

An nudio amplifier has also been incorporated
which is used in conjunction with the beat-
freduency oscillator for providing an output of
sufficient amplitude, the response characteristic:
of which are approximately linear for all fre-
quencies up to and including 10,000 cycles.

The complete bheat-frequency audio oscillator
of the unit may be summed up jn a few words
as being an audio oscillator which is of the
direct-reading type continuously wvariable from
50 cyeles to 10,000 cycles, having a constant am-
plitude over the entire range of frequencies, with
1 stage of A.F. amplification and a harmonic
content in the output circuit which does not
exceed 5 per cent.

For ordinary oscilloscobic work and proper
adjustment of the unit, there has been incor-
porated spot adjustment controls. the function of
which is to provide a means for compensation
of the difference in cathode-ray tubes., that is,

{Continued on page 444)
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CIRCUIT ADDENDA

(Refer to schematic circuit in Part 1)

HE TUBE V1 serves 3 distinct purposes:

when the function selector switch is set to

the No. 1 position. the type 6F7 tube functions
as a variable-frequencv R.F. signal generator,
the output of which is mixed in the type 6A7 for
preducing at the output pin jacks of the variable
avrd'o  oscillator an audio-frequency potential
which may he varied from 50 cycles to 10.000
cycles.

When the rotary funetion selector awitch in
set to the No. 2 position. the type 6F7 functions
as a frequency-modulated oscillator which is fre-
gquency-modu’ated over a constant hand width
of 24 ke., the output of which js mixed in the
6A7 tube with the variable R.F. signal to produce
at the R.F. output jacks a signal which is fre-
quency-modulated over a constant hand width
and variable over a band of frequencies which lie
between 125 ke. and 60 me. (megacycles). After
setting the function selector switch to the No. 3
position, the proper connections are made to the
type 6F7 tube for amplitude-modulation of the
R.F. output of the 6A7 variable oacillator. The
frequency of the modulator stage is praked at
400 cycles and modulates the carrier 30 per cent.
The type B{ tube is used as a full-wave rectifler
for supp'ving the D.C. potentials to the oscil-
lator section of the diagnomoscope. The 6A7 tube
is a dual-function unit serving as a mixing tuhe
and R.F. signal generating tuhe. The type 76
is used as an A.F. amnlifier for variable audio
output of the signal generator. The 2 type 57
tubes are used as amplifiers for the horizontal

(Continucd on page 445)
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THE LATEST
RADIO EQUIPMENT
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Clamps to car
in a minute
buffered by live
rubber. Tele-
scopes from 8
ft. down to 3.
(1220)

|
GALVANO-
METER

amplifier (1222)

Speaker unit above, receiver below.
(1223}

VERTICAL CAR AERIAL
(1220)

{Tobe Deutschmann Corp.)
ITH advantages of increased
pick-up or (for a transmitter)

radiation. the rod-type aerial is in-
creasing in favor with puolice de-
partments, and of high military use
in short-wave work. It is also more
efficient for the private car owner
in obtaining reception (especially.
in turret-top cars). while not as
subjeet to damage as the underslung
type. The model shown {(which is
particularly fine for U§-meter re-
ceiver and tiransceiver operation)
has been lately improved, being at-
tachable instantly without drilling or
tapping. The length is adjustable
within the limits of 3 to 8 ft.

COMPENSATED V.-T.
VOLTMETER (1221)
[Triplett Electrical Inst. Co.}

Y means of a new bridge circuit

developed for this instrument, it
is made accurate. regardless of
changing emission characteristics of
tubes used. and therefore self-cali-
brating. Since it draws no current
from the circuit tested, it measures
both A.C. and D.C. voltages with
high accuracy. The tilting panel

has 2 instruments: (1) galvano-
meter, left, showing balanced
bridge; and (2) 3-range meter,

right. measuring D.C. or peak A.C.
up to 50 V. Size, 774 x 6% x 40§
ins. ; metal case.

7-TUBE A.F. AMPLIFIER
(1222)
{Radolek Co.}

HIS 4-stage amplifier, using 7

tubes (1 75, 2 6A6, 2 6B5, 1 83)
has 130 db. usable gain and a 15-W.
“undistorted” output: supply for 2
2,50n-chm speakers; high-gain mike
channel, low-gain phono-radio. with
sepurate volume controls; tone eon-
trol. mixer and fader. The character-
intic is given as flat within 2 db.
from 50 to 10.000 cyecles. Output
impedance 13 ohms. tapped at E.

AIRPORT RECEIVER (1223)
{(RCA Mfg. Co., Inc.

IXTEEN tubes, all-wave, “magic

brain,” “magic eye” tuning, in-
terchangeable units for rack and
cabinet mounting, double shielding.
high-ratio dinls, beat-frequency oscil-
lator for C.W.—nare sume of the fea.
fures of this set intended for avia-
tion work. Special protection, by
careful impregnation. makes it high-
Iy resistant to climatic changes.

SERVICE OSCILLOSCOPE
(1224)
(Paragon Radio Products)

OMP'LETE or in kit form, this

visual slignment instrument is
available for modern servicing work,
in which it is becoming more of a
necessity daily. It incorperates. in
an 814 x ¥1% x 1414 in. deep metal
case. (having an etched aluminum
front panel) 6 tubes: 3-in., cuthode-
ray tube. a 903; 2 57s, vertical and
horizontal amplifiers; &85 timing
oscillator: 143-D for high-voltage,

You can build from kit. {1224)

Slides into coat pocket. {1225)

Select one most suitable. {1226)

Tunes-out that ‘‘da-dit.” {1227)

and %0 for low-voltage rectifica-
tion. ‘Th2 sweep control is cali-
brated in 9 steps from 10 cycles to
20,000 cyeles: one control *“locks”
the imuge on the screen; while
others change over from the timing
vscillator to external synchronizing
voltages, or 60-cycle line, ete. The
instrument may be installed per-
manently, or carried by its demount-
able handle.

POCKET MULTI-METER
(1225)
[Readrite Meter Works}

IGHT ranges controlled by a

knob, on this compact instru-
ment (31/16 x 2% x 574 ins. long}
permit D.C. measurements up to 750
V., 150 ma. or 0.1-meg. with inter-
nal battery. Higher resistances may
be read with external batteries. It
is suitable for home servicing and
many other types of electrical work;
accuracy of readings eaid to be
within 2 per cent. Furnished with
battery, and leads with test clips.

RADIO INTERFERENCE KIT
(1226)
{Philco Radio & Television Corp.)

S shown, this assortment is

intended to meet requirements
of the fizht on man-made static with
various units, of increasing rating,
which can be attached to trouble-
makers., They rate from a single
condenser, to be put across motor
leads to bypass R.F., or & choke
which blocks R.F. in a line, to com-
binations of condensers and chokes
for more serious cases. and resistors
for hizh-voltage apparatus wheve
condensers would be too bulky and
expensive. The highest-duty types,
not shown here, are for flashing
signs and the like: but the excep-
tionally complete outfit illustrated is
for home and shop use, and accom-
panied by full instructions,

IRON-CORE-TUNED CODE-
INTERFERENCE WAVE-
TRAP (1227)

ODERN superhets., unfortu-

nately, have an LF. in the ship-
shore communication band and. in
some localities, it is annoying. This
trap, tuncd by a magnetic core, sup-
presses unwanted signals effectively
hefore they reach the receiver, It is
adjusted for best local efficiency.

REPLACEMENT CON-
DENSERS FOR SERVICING
(1228)

LOOD- and Theat-proof. these
metal-sealed electrolytic condens-
ers may be soldercd to a chassis, as

Small, rugged electrolytic condenser
for service replacements (1228)

Name and address of any manufacturer will be sent on receipt of & self-addressed, stamped envelope. Kind'y give {number) in above description of device.
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well as bolted or clamped in place,
They are small in size; surge-
proofed by cecllophane separators
and electrolyte sparking only under
high voltage; and made in values
for replacements in ail sets.

PERMANENT-TUNE LF.

TRANSFORMERS (1229)
{Meissner Mig. Co.)

ITH leads and air-tuned con-

densers which lock in place,
this new type of LF. transformer
is built to hold i1s alignment. unce
set. Ten turns of adjustment hermit
micrometer setting. The transform-
ers, top-tuned, are available from
170 to 3,100 ke, in air-core or new
“ferrocart” iron-core, for all types
of circuits, Weatherproof,

COIL-CONDENSER
CHECKER (1230)

RECISE measurement. not only

of capacity or inductance, for
matching, but also of the efficiency
of the instruments, is obtained by
this laboratery development for use
in mass production of radio com-
ponents. A scile permits measure-
ment, within determined limits of
tolerance, of frequency variations,
and Josses (7'Q”) with great
rapidity.

“DETECTIVE".TYPE
CRYSTAL "MIKE" {1231}

ONCEALMENT of this micro-

phone, yet effective pick-up. is
easy; it is a cushion-mounted,
single-diaphragm crystal type, for
use with a long cable without serious
output loss. It hus a wide-angle
unidirectional pick-up. and output
level of =56 db., with a 5-meg. load.
Weight 315 ozs. Has flat back. dome
front and spring eclip for attach-
ment. Due to its small dimensions
it is particularly satisfactory for
detective work.

WINDSHIELD DEFROSTER
(1232)

OMPACT. constant-speed. this

car windshicld defroster has
especially light drain on the battery
«—less than the tail-lights. 1t will
keep the glass clear. by a steady air
stream, while the motor is idle. It
clamps anywhere. hall-xocket mount-
ing giving universal adjustment.
R-watt motor, 6-% volts, 3l-in. 2-
bladed fan, 3,600 r.p.m.. praphite
bronze bearings. Brown enamel
housing does not reflect glare,

"MAN-MADE STATIC"

FILTER {1233)
(Continental Carbon, Inc.)

OME static comes in through the

aerial, as it has always done;
but the electric set gets also all the
noise on the power lines, which are
connected to innumerable sparking
motors and other devices, Thisx ean-
type filter (double choke-condenser)
grounds outside line noise lLefore it

Ath DIELECTRIC
YAR ABLE LONDENSER

Made to stay aligned. (1229)

RADIO-CRAFT for

JANUARY,

i
e e

STy Ay

™

For mass precision work, (1230)

J%‘IN. THICK

Hides in decorations. (1231)

This ''cans'' line noise. (1233)

For sheet and wire work. (1234)

1937

gets into the house, and so keeps it
out of the radio set. Size 4% x 3 ins.
diam., rating 10 A,

PORTABLE WELDER
OUTFIT (1234)

OR radie jobs, as for many others,

this converts the «ar ar other 6-V.
huttery  into  weldong  equipment.
Tongg~ to krip earbon clectrode. and
6-ft. cable with battery clip are
eusily earried. Current. 20-23 A, at
6 V. Compuratively heavy work. as
well as soldering and brazing., ean
e done.

CRYSTAL FILTER RECEIVER
(1235)

OR high selectivity, this receiver

is engineered with a erystal in
the input of the L.F, amplifier. per-
mitting tuning so sharp as to cut
out all interference, particularly for
code reception: this may be either
broadened to receive voice, or eut
out for ordinary radio rerception.
Sensitivity, 1 miecrovolt absclute.
Tunes from 550 ke, down to 32 me.
(4,38 meters). For amateur and
commercial use.

V.-T. AND PEAK A.C.

VOLTMETER (1236)
{Clough-8rengle Co.)

OR R.F, as well az A.F, circuits,

and those of amall currents. this
instrument has been brought out. Its
range as a vacuum-tube meter is 0
to 1.2 V. without shunts, read on
a 4Y4-in. fan-type meter. The 6F35
tube (on the end of a 30-in., cable)
c¢an be connected through its cap
directly into the circuit it is to
measure, eliminating capacity effects
of leads; or placed in the case. for
lower-frequency work. with connec-
tions through the front binding
posts, For a peak voltmeter. there
are ranges of 0-10 and 0-190 V. and
binses may be read arcurately. as
well as peaks of irregular waveform.
Housed in a metal carrying case.

STRAIN-PROOF PLUG
(1237)

LECTRIC connections are not

made to stand much traction:
and the ordinary receptacle plug is
soon strained until the contact is
bad. This new design keeps the pull
off the wires; the plug may safely
be yanked out by the cord, without
stovping to get hold of it.

LOW-PRICED HEADSET
(1238)
(Trimm Radio Mfg. Co.)
0 mect the requirement of phones
giving good quality, at low price,
especially for hospital and other
institutions where hcadphone recep-
tion iz needed from a central re-
ceiver or address system, as well as
for S.-W. and other radio listening
and experiment, this new bipolar set
has heen brought out,

HIGH-QUALITY A.F.
TRANSFORMER (1239)
{Thordarson Electric Mfg. Co.)

OR microphone, PE. cell. tube or

line-apeaker coupiing, this new
line of transformera offers high
fidelity. with numerous improve-
ments, Dual. halanced coils are

mounted on laminated high-perme-
ability cores bound by non-magnetic
clamps. Terminals ran be removed
without affecting shicklinz; reversi-
ble 1-hole mounting permits turning
(Continued on page 436)
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Radic professional's set. (1235)

Will stand every tug. (1237)

Made like a jewel box. (1240)
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Radio Service Data Sheet

186

PHILCO MODEL '37—I16 Codes 121 (Shadowmeter] and 122 (Dial Tuning)
(See complete circuit diagram on Sheet 187, opposite page.)

Tuning [A.F.C.); Automatic Dial on Code 122; I5 tubes {glass); Bass and Treble Tone

(High Fidelity; 530 to 18,200 kc.; Magnetic

This all-wave receiver is intended for use
with the Phileo Uigh-Efficiency Aerial; as
it is designed for foreign-broadeast reception
on short waves, as well as the standard long-
wave bands. IT used with this, the red and
black terminals of the transmission line are
connected to terminals 1 and 2. respectively.
With an aerial of ordinary tvpe, the con-
nector strap is shifted to rest aeross terminals
2 and 3; the aerial connected to 1 and the
ground to 3.

I3oth codes include Magnetie Tuning whiceh,
with the aid of the Discriminator Tube V¥,
gives automatic-frequency control ("A.F.C."},
The Shadow Meter is a visual tuning indica-
tor, showing when resoniance has been ob-
tained (by the thinness of the shadow cast by
a rotating vane, connected with a coil, like

L FRONT OF CHASSIS g9 ar

Sup,
=3v  63WAY

that of a meter, recording the plate current
of V2). It is used only in Code 121 receivers.
A_F.C. will correct an off~tune error of several
ke. but, for several reasons, it is better that
the dial shall be turned as near as possible to
correct setting, The set owner is recom-
mended to practice tuning with the Magnetic
Tuning ("M.T.”} control *'Out,” to become
familiar with the wave ranges; and in tun-
ing a weak distant station, near a more
powerful one, it may be necessary to leave
the M.T. system off ; since the effect of A.F.C.
is to pull in the most powerful carrier within
5 ke.

In Code 122 rececivers the Shadow Meter is
onlitted, as the ecircuit diagram shows, and
the Automatic Dial introduced to enable quick
settings. This has 19 windows for station-
name tabs; but it is not recommended to use
more than 6 or %, to avoid increasing the
difficulty of selection.

As with a telephone dial, the handle is
inserted in the preper window. pulled down
to the bottom. and released. The red circle,
which takes the place of the 20th window,
cannot be turned past the bottom ; otherwise,
the dial rotates in either direction. The re-
ceiver is furnished with sheets of station-call
letters. To make adjustments for thuse de-
sired, the set is turned on, with the range
selector on position 1 (B.C. band) and the
M.T. control out. The metal plate over the
handle ‘‘finger” is taken off (see photo) by
removing tuning knobs and 3 screws; this
uncovers the *‘control screws.” The set is
tuned to the desired station; the screwdriver
inserted in the control screw nearest the
bottom and turned back and forth until a
click i8 heard, indicating that the control
screw has engaged the locking mechanism.
Then the dial is adjusted by twisting the
contrgl screw back and forth until best

Controls.)

reception is obtained; the pressure isx re-
leased and twisting continued unul the serew
jumps back into its original pusition. The
automatic tuning is now set for that station;
and call letters are inserted in the slot below
the screw.

To remove the dial, 2 screws holding the
handle to the hub jre removed; and then
5 serews holding the escuteheon plate to the
dial bady. The dial may then bLe removed:
2 fibre and one metal ring will he found
around the outer cdies. These rings must
be taken off to remuve the a-sembly; in
replacing them, the spring along the bottom
edge of the metal ring must Le in correct
position, or vibration will be introduced.
When the escutcheon ix off, control screws
may be removed by turning them until the
indexing pin on the side end of the screw
is centered in the small semicircular slot on
the side of the housing; the screw may be
then lifted out. (1t may be necessary to move
it slightly, to mesh its teeth with those in
the hole.) To repluce, insert screw in hole,
turn it half around under pressure until
stop on its side will clear shoulder on dial
cover hole.

To adiust receiver, it is necessary diul be
in alignment with condenser. Lovsen coupling
on condenser shaft, and turn condenser until
plates are completely in. Set light beam on
index line at low-frequency end of B.C. band ;
then tighten serews. Turn control until indi-
cator i on first division ; loosen screws; turn
dial until indicator is on index line again;
tighten.

Adjustment of LF. compensators is as
follows: (zee diagram of compensuators) with
B.C. range on, M.T. switch ofl, dial at 530 ke.
and test osecillator at 470 ke. connected by
condenser to grid of V2. Adjust (29, C2x,
C31, €30, C83, and C32, in order for maxi-
mum output on meter. Turn “Tre.-Sel.” ¢on-
trol counter-clockwise to “expanded” posi-
tion : shift oscillator frequency slowly from
460 to 480 ke. Two peaks will appear on
meter—about 465 and 475 ke, They are
cdualized by readjusting C33. Then turn back
"Tre.-Sel.””  control  and  adjust  oscillator
coupling for maximum output. Then tune
€34 to minimum output.

To uadjust the Magnetic Tuning centrol,
Jeave selector switch on band 1, Tre.-Sel.”
control to right and M.T. out. Set oscillator
to 1,000 ke, and tune set for max. output.
(Tuning control must be accurately adjusted,
also ascillator for max.} Turn on M.T. con-
trol and adjust C35 for max. output. 1f meter
goes off scale. turn down velume control.
Turn off M.T.: the tone of the receiver should
not change: if it does, a shift in frequency
is shown, and the adjustment repeated.

The LF. of this receiver is 470 ke. as
in other 37 models of this company, instead
of 460 kec., as before. The reason is to mini-
mize ecommercial code interference.

The R.F. stages. built on the new Phileo
unit plan, are removable,

The R.F. cir.uits are adjusted as follows;
with test oscillator connected across terminals
1 and 3 of the input strip, and the strap

PERCT (8 €5 CI6. (17 CH OB (B0 €77 22 G (6

across 2
the range switch on position 5 (shortest
waves), selectivity switeh turned to right
and M.T. off, turn oscillator compensator
C22 clockwise to maximum capacity: then
back until a second maximum peak is read
on the meter (the first peak from maximum
capacity is the image sigual, to which the
receiver must not be adjusted.) On some
receivers, only one peuk will be found ; adjust
C22 to this. If this is correctly done, the
image signal will be found also at 17.06 me.
by advancing the oscillutor input and tuning
the receiver dial to this fiture. Leaving the
oscillator and receiver dials at 14 me., the
antenna and R.F. compensators €5 and Cl4
are now adjusted LY connecting a variahble
condenser across C22 and ground and tuning
it until the 2nd-harmonic of the receiver
oscillator beats against the input, resulting
in maximum indication. Units C5 and Cl4
are now readiusted for maximum output;
after which, remove external condenser and
readjust C22.

At 12 me., C27, C17 and C8 are likewise
adjusted ; then C5, C14 and C22 for any
arrar that this may have caused in high-
end settings.

For tuning range 4, the adjustments are
made likewise at 11 me. and 7.5 mc. The
oscillator compensator is C21; the antenna
and R.F. compensators C4 and C13, for high-
er frequency; those for lower freqguency,
C26, C16, and C7.

For range 8, scttings arc made on 7 and
on 5 me., with the corresponding compensa-
tors to those used before.

For range 2, on 4.5 and 1.7 mc. Here we
have only single R.F. and Ant. compensators
Cl11 and C2, instead of a pair of each, to
adjust. Osc. compensator C19 is first adjusted
with them; then C23; then C19 again.

For range 1, broadcast, 1,500 and B8R0 kc.
signals are used. The compensators C18, Cl0,
C1 and C2¢ are likewise varied until no gain
in output-meter reading can be obtained.

and 3. With an 1% me. sighal, and

1F71 IET2 1eT3 Vit MAGTTUN <
TRANS g
/ ) /11
2 [/ o €33 A
/ +f (=%
d )
) & .
Sl &N
Epeg) €28 €3
0) ) @ & oy
(e o of & oy 0 K
4 e o B 3
oa ) ) @
L ¥ A s
‘vs  we w1 lve

Above, top of LF. unit, showing compensators.
Left, bottom of chassis, showing R.F.
compensators.
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ANALYSES of RADIO RECEIVER SYMPTOMS
OPERATING NOTES

NIRRT OO DEOREN VDO DR DO DO PO DD NP PP D OO RO DN D DD R AU DV D RO SO SO DO DO D OO0 DO O 0 DU V040 RO OO R DT O

Kolster K-70, K-72, K-80, K-82,
K-90, Noisy tuning, and ei.euit
oscillation are freduent canses for
complaint on these models. In some
cases, tuning is very erratic. In-
variably, the trouble has been found
due  to  corroded condensersgang
rotor contact=. Thi= may be correct-
ed by eleaning the contaets and
bending them to increase their ten-
sion. A pirtail should be installed
between rotor shaft and chassis fur
a permanent repair.

When an inoperative receiver is
encountered, which funetions as

soon as the A.V.C. 24A tube is with-
drawn from its sucket, but with dis-
tortion and no contrel of volume,
check the 2-meg. A.V.C. gridleak fur
an open-circuited condition. In the
models 90 and 92, the normal value
for this resistor ix 1 meg.

An insensitive receciver with al-
most total inoperation on the less
powerful stations is usually the re-
sult of excessive control-grid bias
on the R.F. and L.F. tubes. In rome
very few cases, replacement of the
A V.C. tube will overecome the
trouble, cspecially with a tube hav-
ing low emission, since the lowered
plate current will produce a lower
voltage drop across the Y-meg. re-
sistor connected from the plate of
the A.V.C. tube to ground. However,
it has been found necessary in the
majority of instances, to reduce the
value of this A.V.C. plate resistor
to 1 mer. or even lower. so as to
decrease the voltage drop and conse-
guently the control-grid bias on the
R.F. and LF. tubes. It is inadvisable

to employ a resistor whose value is
lower than 0.5-mep. as the plate lond
re~i>tor, since (a) the inability to

properly control volume and (L)
insufficient A.V.C. action will be
woted. It has been found best teo

reduce the vialue of huth the A.V.C.
plate resistor and grid resistor, until
~atixfactory operation resulis.

When  the receiver operates at
maximum volume but with a certain
degree of distortion, with the volume
control being ineffective, check the
continuity of the A.V.C. grid eircuit
with respect to chassis. This re-
quires  an  ohmmeter eapable of
meazuring resistunce values to ai
lrast 1 meg. Leakage in the in-
sulnted terminal brackets employed
in the A.V.C. grid circuit is the
canse fur the condition deseribed.

Hizhly distorted re eption at any
velume level. with the attendant cir-
cumstance of no A V.C. action, is
due to an open-circuited A.V.C.
grid-coupling condenser—a 500-mmf,
unit connected between the plate of
the LF. tube and the grid of the
A.V.C. 24A.

One of the most common com-
plaints with these models lies with
the time lag of the volume control.
By this is meant that a moment or
two is required for the volume to
build up. or vice versa, as the vol-
ume control is manipulated, unless
the latter is rotated very slowly and
deliberately. The trouble is overcome
to some extent by decreasinyg the
value of the A.V.C, plate resistor as
mentioned abave; but by replacing
the R.F. and LF. grid filter con-

densers with lower-valie units, but
not lower than 0.01-mf., the condi-
tion is partially remedied. Lowering
the value of the grid filter resistors
will also lower the time constant of
the A.V.C.

In the models K-70, and K-72,
when an inoperative receiver is serv-
iced and plite and sereen-grid vol-
tages on all tybes bLut the A.V.C,
tube are found lower than normal,
and a remding of more than 250 V.
is obtained on the ecathode of the
A.V.C. tube rather than the normal
30 V., check the 200-ohm section of
the voltage divider for an open-cir-
cuit.

Circuit oscillation, moterboating,
and the condition wherein rattling
sounds are producced upon vibration
of the ¢hassis or when wenk stations
are tuned-in, have been traced to
poorly grounded eoil shields result-
ing from loose or oxidized shield
rivets. The remedy iy obvious, we
hope.

Lyric SA-91, S5A-99, 900. These
models are frequently serviced for
the complaint of no inter-station
noise suppression. The silent tuning
system operates by binsing the lst-
audio 37 to cut off when ne signal
is beiny received. When it is found
that  adiustment of the wmanual
noise-suppressor control produces
little, if any at all, effect upon inter-
station noise, look for a leaky or
short-vircuited tst-audin cuthode by-
pass condenser, a 10-mf. electrolytic
unit. The failure of this condenser
not only produces the symptoms de

seribed, but also introduces n highly
microphonie condition which ean De
climinated only by slightly de-tuning
the station selector.

Lyric SA91, 99, 900. 'The com-
plaint of ¢ircuit oscillation, particu-
larly nt the higher frequencies, has
been found to be caused by an apen-
circuited 0.5-mf. condenser bypass-
ing the R.F., first detector ard LF.
screen-grid  eircuits and  oseillator
plate cirenit. This unit is of the
usual tubular type, the open eircunit
being praduced by poor internal con-
tact of the pigtail leads.

When these reccivers are serviced
for an inoperative condition and the
plates of the R0-tyhe rectifier heat
excessively, check the LLF. transform-
ers for a short-circuit Letween the
rrimary winding aml shield. These
transformers are of the thimble
type. In some cases, insufticient in-
sulating compound within the as-
sembly, or lousening of the eom-
pound due to heat. causes the pri-
mary winding to contact the shicld
can. Replacement is not always
essential as the transformer may be
removed from the can hy the appli-
cation of some heat. and replaced
after the shield has heen lined with
a sheet of insulating paper.

Lyrie SA-120, 1200, Fuilure to
obtain inter-station noise suppres-
sion, as with the model SA-41, may
be traced to a leaky or short-
eircuited Ist-audio cathode bypasa

(Continued on page 439}

- BAMER A -

-PAMEL B~ LHERISEEJTER

-~ PANEL C~

Fig. A. Panel A is an all-wave oscillator and output meter; Panel B combines

an A.C. and D.C. voltmeter, milliammeter, ochmmeter and capacity tester;

Panel C contains a universal replacement speaker and a vibrator tester.
Other functions are described.

NTENDED to service any make or type of radio set, but with especial

features permitting attention to the increasing business in car sets,
this universal test panel is an especially attractive piece of equipment,
presenting not only the technical details to facilitate the work of the
Service Man. but the appearance to impress the customer who rees it in
use. It is of bench dimensions—2214 x 11 x 35 ins. long. In view of the fact
that certain elements of radio practice have not yet reached their ultimate
development, the tube checker is not included in the unit.

However, the panel incorpurates (left-section) a tuned-plate oscillator or
signal generator, calibrated from 100 kc. to 30 me., with hand-calibrated
charts to 14 of 1 per cent accuracy over range; and a 400-cycle modulator.
Both escillator and medulator are 6Chs, powered by an 24, Each tuning
band is covered by a double-action dial with 100 divisions for each guarter-
turn. The large dials, a feature of this apparatus, are illuminated by
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NEWEST CAR-RADIO
SERVICING PANEL

An elaborate testing instrument for aute-
radio shops and garages—it is made for
servicing even the set models of 1937.

NERTENEERTIEEDOE RO EEO T DD OAHEO LIS OO N R ERREE RO RO PR OO DO TR O

tubular lamps from above. The output meter, calibrated 0-0.1, and -1.§
and -10 watts, and 0-10 and 0-100 V. A.C. is connected internally tg 2
universal loudspeaker and externally to binding posts, A Jjack permits
plugging-in a cathode-ray modulator. A fully-shielded attenuator gives
control of signal output, having 5 multipliers, each in a ratio of 10 to 1.
See Fig. 1A.

The center panel, with A.C. and D.C, meters, ranging up to 800 and 509
V.. respectively, has a cupacity meter reading directly, in 3 ranges, from
500 mmf. up to 16 mf,, and an ohmmeter with 5 ranyes from zero up to
20 megs. The D.C. milliammeter readings have 3 ranges up to 500 ma.
See Fig. 1B.

For the special purpose of testing voltige and current to ear-radio
seta. there is a volt-ammeter, permanently connected to a 6-V. supply—
reading up to 10 V., or 20 A. Car-radio vibrators are tested, without
removal from the receiver, by reguluting the input voltage with a rheostat,
and noting the point at which the vibrator berins to operate—which should
be B V. or less. The condition of the rectifying contact is checked by
measuring the voltage of the receiver; while the measurement of set vutput,
indicates the condition of the tubes. See Fig. 1C.

The right-hand panel contains a universal test speaker, with permanent
magnetic field, and a built-in substitute speaker field, with adinstable
resistance, for use in testing those sets in which the spesker field is part
of the power circuit, yet vemovable. The speaker is Lehind the louvre
openings in the center of the panel; above it, the D.C. volt-ammeter scale,
with polarity meter at the left, and vibrator switch rirht. Below, left.
speaker load matching contral and, right, substitute speanker field Ihad.

fContined on page 438}
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*{ REMEMBER WHEN RADIO FIRST STARTED...
EVEN THEN MIDWEST WAS KNOWN FOR ITS

?074/‘% AND ’ /

-

MAIL COUPON 07/ FTOR NEW
FREE 40-PAGE CATALOG

Mail coupon today for new, FREE 40-page
catalog...and learn ?10“ youcan save up to 507
by buvmg direct from Midwest factory. Sce
for yourself that Midwest offers today’s

greatest radio values, and scores of exciting
features, like Dial-A-Matic Tuning, plus

Electrik-Saver. With the sensational Dial-A-Matic 18 T U B E S

Tuning feature, for example, even a child THEATRE-SONIC SIX WAVE BANDS
cin brm--' in ten perfectly tuned programs in : SPEAKER
: /4% fa 2400 METERS

ten seconds. Zipl...Zipl...Zip!.. . slations o o
o 5 ger, ter,

come in 1nstantly, nulomallcal]y, perfectly . .. l;e“’:u(;::lul this t:‘::re( “luve Miduwest
as fast as vou can push buttons. The exclusive ot performa M1 acion & goiitipr-

. B3 1 x , point anuparison. Anazingly selective,
Midwest  Electrik-Saver cuts radio wattage delisately sensitive, [.tlb“..gq.ml.st.r.t
Consumption 507’ cnablcs Mi(l\VCSt rndios fo oreign stations with {ull loud speakec
use no more current than ordinary 7-(ube sets,

valume on channcls adiacent to
powerful locals. You'll theill over its

ONLY IN MIDWEST DO YOU GET
DIAL-A-MATIC TUNING pl“’ ELECTRIK-SAVER

{tess Tuses)

nmr\clouqﬂupwr perfurmance.. s’lunuus
crystal-clear ““concert realism®™ . .,
magmfn.t‘nt world - wide foreign
receptivon. Powerful Triple- T'win tubes
(two tubces inone) give 22-tube resulis,

You ean switch instantly from Ameri.

can programs. .. to Canadian, police,
IRM amateur, commercial, airplane, ship
TB,IAL broadeasts . . . to the finest and most

fascinating fnrcxg,n programs. Never
You have a vear {o pay..terms as low as 10c a  bLefore so_much radio for so little
day...youseccure pr\vnlu,eof 30days’ FREE trial  money. Why pay more? Save up to
in your own home. In addition, you are triply 50% Ly buying at wholesale .. direct
rotected with Foreign Reception Guarantee, from factory...preferred by !hou-nmh
ne-Year Warranty and Money-Back Guarantee.  of carcful radio purchasers since 1920.

MAIL COUPON TODAY FOR FREE 30-DAY

DIAL-A-MATIC TUNING ELECTRIK-SAVER g VRIAL OFFER AND 40-PAGE FOUR-COLOR FREE CATALOG ('!!'
Now, even a child ean bring in This exclusive Midwest feature
ten perfeCtl luncd programs in  cuisradio wattage consumption
ten second si' t s a big thrill to 509 . . . results in Midwest

MIDWEST RADIO

whirl the dial . .. and then hear radios using no more current CORPORATION
the station you want . . . comc than ordinary 7-tubc set . . . g Dest. G-12
in instantly, automatically . .. enables you to operatce on § Cincinnetl, Ohlo Name..... .. e e ——————

fast as you can press buttons! voltages as low as 80 volts. | Without obligation
on my part, send me

RADIO COR P, Faa e . —

CCIBEENNATE, BAL0, US.ATG Dioni Sodas Focs

’ m trial offer. This is TOWN__..____ . - . State... R
cn ﬂdmﬁ mln H cu “" Gu‘des NOT an order. (Special offer and prices prevail only when dealing direct with factory by mail.}
— - - - -
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Radio Service Data Sheet

188

reflaction.

'*
R

[ 38
€2.03 CAe 2 120me  TF T 2
6 7.0 2-8 MmE Flowne’

RANGE SELECTOR SHOW 1N X
POSITION § ROTATES £LOCKWISE.

draws 110 ma.
Factory gettings
the “Mnagic¢ Brain”

At the bottom,

The 9 K 2 cabinet, with back open, shown by

""Magic VYoice"

tubes, preventing low-note resonance.

The two models are alike in all but cabinet
and reproducer; 9T, table type, has an 8-in.
speaker; 9K2, econsole type, with 12-in.
speaker, incorporates the “*Magic Voice,” §
metal open-end tubes inserted in the cabinet
base, to make low tones emerge in phase, and
thereby eliminate boominess, or reverbera-
tion. (The model 9K2 is illustrated.)

The R.F., oscillator and 1st-det. stages
form =& detachable unit (“Magic Brain'')
feeding the 460-kc. 1.F. amplifier. The 5 bands
are X, 150-410 ke.; A, broadeast, 530-1,500
ke.; B, medium, 1,800-6,400 ke.: C, short-
wave, 6.4 to 23 megacycles; D, ultra-S.W,,
23-60 me.

An unusual method of switching is used
in the antenna and detector circuits, by which
parts of the same windings are used in more
than one range; the oscillator stage, for
greater stability, uses separate windings.
Thus coil “X* is part of the secondary, in
the X band, and "X Pri.”” transmits the input
signal; in the “A” band, “X" becomes the
primary, leaving *“A’, “B”, “C” in the sec-
ondary ; etc. For band D, a separate l-turn
coil is used. Consult switching details above
and coil econnections shown (right). The 1.F.
transformers arc new “magnetite’” type, with

DET2HAVC W\w

RCA VICTOR MODELS 9T AND 9K2 9-TUBE, 5- TO 566-METER (BEAM POWER OUTPUT) SET
Magic Brain 5-band tuning unit: Magic Eye cathode-ray tuning tube; Magic Voice {in 9K2) cabinet;

"Music-Speech” tone control.

fixed condensers, and tuned by adjusting the
cores to obtain correct inductance. Magnetite-
core wavetrap L1 cuts out 460-ke. interference.

**Music-Speech” control is an addition to
the tone-filter {on Vol. Con.) which balances
tones at different settings; Sw.b (on power
Sw.4) cuts in additional 0.1-mf. capacity to
reduce L.F. response and increase intelligi-
bility of speech. This is in addition to reg-
ular “Tone Control” over the output of V7.

“Magic Eye” tube, V8, with maximum volt-
age (developed by 0.22-meg. resistor across
input of V5) shows resonance to siznal
tuned-in by minimum width of dark area on
its fluorescent end. Tuning knob has 20:1
and 100:1 dial-drive ratios, latter for the
shorter waves e:pecially.

The bias across “Magic Eye’” bias resistor,
and the 56,000 ohms in series with it, also
controls through detector-diode (V5, 5-8) the
bias of V2 and V4; the other (auxiliary—
3.4) section of this diode supplies residuatl
bias to the tubes under conditions of low
signal, but ceases to draw current on heavy
signals, and the A.V.C. side of the diode
takes over the whole biasing function.

Under normal conditions, tube cathode cur-
rents are read, at the sockets, under voltage-

D 27EG (ri
-Ew Yy

ol—ul

AF2
iy

For phonograph connections, link ""Closed for Rad

reading settings (1,000 ke., no signal, Vol.
Con. minimum), as follows:
Tube V1, 8 ma.; V2, 44; V3, 6.7; V4,

8.0; V5, 0; V6, 0.3; V7, 63.0; V8, 30. VY

of the R.F. trimmers in
are about as follows (top

of trimmer to chassis base), in inches:

I.F«460KC.

If these plunger-type, air<trimming con-
densers have been disturbed, they should be
set approx. to above distances, before alighing,

As a guide to R.F. and Ant. coil secttings,
a "tuning wand” may be used. If the brass
tip is inserted in the can, and output in-
creased, this shows that the capacity should
be decreased (plunger pulled out}. And, vice

io"" is removed, and phono-radio switch connected in. Tube V8 is '‘Magic Eye.”

to minimum service osc. signal, through 200
mmf. at Al, of 460 kec.; the receiver, at the
same time, is near 600 kc.

The R.F. adjustments on the *Magic
Brain,” with output meter or, preferably for
accuracy, oscilloscope, are made in this order:
wavetrap; and bands D, C, B, A, and X,
respectively. There is one for the wavetrap:

Band X A B [ D versa. and 17 for the R.F. circuit. Generator output
Ose. 114 114 13% 17/16 1 Use the service-oscillator frequency that, must he attenuated to lowest value giving a
Det. 115/16 1 114 115 17 of two (920 ke. apart), is 460 ke. lower than distinguishable signal, to aveid broadness of
Ant. 19/16 134 1% 11,/16 13 the receiver-osc. frequency. Align wavetrap tuning which A.V.C. would otherwise cause.
'bv VA T IFT2 !(-03\/-)I ﬁ 'c§;’ 1mntcnou§ T B . EE",\I% .L\Pg [‘:I
: 268w TERM.
|| X 0 uv L | \--G4V—-J STRIP — WAVE TRAP
AC. A L4~ _J ] (5 EL. i
| war= / 'JI +7 sn_‘.'_? cap L —Zeggn @
[FTi 1 vs “@ £aoer
v — JE S — P
1- “~pRUAD) (l) Y = 210V T @ awo@ @/l:;o: -
b —- — Bav(5)—, . L L\ asoxe | |
- -2Tov ) — - o . zsovu J'a"ango‘(’f{.C("L 2000 ©/A.osc
Va8V e g LA:T{: © sog P
o e I (zg‘n OV T T neTE A — 0 @
SOCKET ook %+ QPERATING CONDITIONS IFTI~
- | g /VS (lasvn WITHOUT VOLTMETER AnJ
3“1 é I Vszc; él | LOADING. £ a 80
xC
Ac o
—IJW l _| 266v— H ‘_|.) CANT rmp— ve B \ ﬁoﬁ
(mv-) A7 V| | P vt v LvOaew 1 E13,05C va
' |eswv — -O1L [ =320V el 1500
s Tl i (P 2/® o > ®O0
| SPeay| ! ‘ H ‘—32%\1.—.-
1 AHC | I l | ¥ | i AC. ADJ .460uC
5 5 - < < 0
15V 4 Above, chassis and “"Magic Brain' top, showing tubes
Wgé 255w 5"‘1 i v BODF c‘i:‘ASEE‘_"" and trimmer positions. Left: Sockets from below, with
i ) L4 voltages; and 2 L.F. trimmers.
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A NEW
POLICY

for

JANUARY,

1937

TRIPLE LOAD OUTPUT TUBE TESTER

s Completely tests all tubes. ¢ Sclective Individual Element
Tests, * llot shorts and leakage cheek with sensitive neon
Indicator. * Detects all interelement leaks. * Beautiful
Etched Plate in Ivory and Rlaek. * Portable and Counter
Style. * Write for full data. * F. O. B. factory.
523,95

Model 420L Tube Tester . .

LI B
L

THE
INDISPENSABLE
MULTIRANCGE
METER

® Fleven Ranges.
High Sensitivity.

® Mecasures A. C. and
D. C. Volis.

» D. C. Current Re-
sistance to 10
Megohms.

* Polarized cable and
single selector
switch.

Write today for further particu-

lars. Now offered at the low cost

factory direct price. F. O. B,

TRIUMPH MANUFACTURING CO.

4017 W. Lake 51.

Chicago, Il

Medel 300 Multirange Meter

s15.22

421

Money Back
Guarantee

We stand back of
every plece of testing
equipment we sell
direct. Your money
cheerfully refunded
on Mmerchandite ¢
turned within 10
days In original
condition.

Teiumph Mgnufacturing Company
Dept. RCT1 4017 Lake Su., Chicago, 11,
iy ‘n«: c::_p-- and mod today
e
broeiure o 4he Trtumpn o o veving amrpmon| ¥
Dear 8ira: On the basis of your money-back guarsates
Please find onclosed 23% deposit (3,

Balance 10 bs C.O.D. for model

Name
Bereet

ULTRA-ULTRA-MICROWAVE "RADIO" OF THE FUTURE

idea. how eomplicated and clumsy our present
radio receivers are in the final analysis.

We need coils and antennas to bring the signal
of u transmitter to the control-grid of the first
tube of our receiver. We require oscillator-mixer
circuits to convert the R.I. signal received into
an LF. signal. Then follow the 2nd-detecior.
the A.F. amplitier and. finally. the reproducer
or “loudspeaker.”

Remembering that “radio” waves. and visible
or invisible “light’ ray:s are one and the same
thing, hut different only in their freauency, let’s
soe how Dir. Zworykin does the trick.

He needs no coils or tubes in the “input
tare” ; referring to Fig. B, only an extremely
thin luyer of a photo-sensitive chemical to receive

the signal. This layer not only converts the
incoming light signal inie an impulse of another
frequency. but alse rectifies the signal into &

I'rect current (D.C.) impulse. in the form of
an electron emisszion. A second thin layer. made
of a fluorescent material, is then used to reverse
the conversion process.

[{owever. while the first lnyer converts a rignal
downwards in frequency {tranzforms: light im-
pulse of high freauency into D.C. impulses of.
theoretieally. very low freauency). the second
layer of fluorescent characteristic converts a sig-
nal of a low freauency (N.C. impulges) into a
high frequeney. Or. in other words., it convert:
the D.C. electron beam into visible light. which

«ignnl of very high frequency

Today we are able to receive and to transmit
<ignals in the range starting with the infra-red
light and ending with the range of the ultra-
violet light. Tomerrow, someone. somewhere. wi
find a new photo--ensitive chemieal. or 2 new
alloy (in the form eof a combinalion photoelec-
tric cell and thermo-element) which will do
equivalent iricks in those puarts of the wave
pectrum which are as yet uncongnered ; namely
the remaining spot between the outskirts of the
infra-red rays and the shurtest of the short radio
waves

As mentioned before. all the scientists working
in this part of the spectrum have not yet an-

{Continued jrom page 393}

nounced their findings, but there are already
certain indications which, when nssembled in the
proper order, give us an inkling into the future
modes of radio communication, and the future
trends of radio design.

Complicated receivers of today will shrink to
a tiny glass ball, consisting in principle of two
chemical layers, or even (and this is also of
great interest) of 2 crystals.

A tiny ‘electron multiplier” arrangement., as
it has been described by Dr. Zworykin and FPhile
T. Farnsworth, will amplify the signals received
by the first layer (or by the first crystul) cm-
pleved. In case optical reception is desired. a
fluorescent screen iwill trunsform the amplified
electron beam into light impulses. In case musieal
reproduction desired. a Second erystal, em-
rloved us sound reproducer. will probably do
the trick. The prineipal design of such a future
radio receiver is shown in Fig. C. Experienced
readers will 2ay: It must be auite simple to buikl
such a receiver after Dr. Zworykin did something
aimilar with light rays. and since the Rochelle-
salt crystal-loudspeaker is ready today as stand-
ard equipment.” However. it only looks that way.
There are uuite a number of physical preblems
unsolved ; but there is firm hope that these will
be mastered in time to come.

Upon consideration of the enormous numler
of wavelengths. available in the range of the
Utra-Ultri-Microwaves, everyone can picture
himself in pusseszion of his own receiver and hi
own wavelength allotted to him, in manner
imilar to the way in which we acanire today
license numbers for our cars. To make this true.
another problem must first be conquered: "“How
hall we fane these receivers to receive desired
programs 7"

Huwever. a solntion already exists for this
prcblem. Let's look hew photographers interested
in color-photography “tune” their cameras to
“eateh” only the image of ¢ertain colors of the
obiect to be recorded. They place filters in front
of the lens system. Colors (or to speak in the
Iangtage of radio technicians—"frequencies™)
ot desired by the photographers are “tuned-out™

Pleuse Say That You Saw It in Rap1o-CRAFT

www americanradiohistorv com

(filtered) by means of a piece of stained glass
and. since we also have to deal with waves of this
frequency-band. similar tuning methods will
probably be applied.

Finally there is another difficulty to expect.
That is the “quasi-optical” nature of these tiny
ultra-ultra-microwaves. Since their f{requency
approaches that of visible light. their range will
be restricted, approximately. to a distance cor-
responding to the optical ringe of visien. An-
tennas of odd ferm will be required to enjoy
programs, transmitted on these wavelengths.
in the apartments of our great cities.

A forecast of such an antenna is shown in
Fig. A. Az this illustration indicates. a reflecting
mirror, approximately horn shaped, is fastened
at the top of a high post. This form of reflecting

mirror is necessary to receive siznals from all
directions. And. below this mirror we see 2
funnel-shaped or coneave device. This funne!

ecchtains a large number of tiny ultra-ultra-
microwave receivers’ or veceiver tells—much a:
the eve of a fly is constructed with innumerable
facets. each of which is an “eye” in itse!l. They
will probably be arrunged in ecircles. Each cirele.
containing u great many of these receivers. is
“4uned” by means of suitahle tilters to a certain
frequency; and the amplified electron-einission
will Le sent via multiple-wire cable down to the
selector mechanism or control unit and the sound
reproducer in the apartment. Eventually the
“tuning™ (i.e.. the movement of the filters) will
be executed by remote-control deviees from down-
stairs

This all sounds qnite expensive. But we shoull
net forget the numerous and complicated parts
enntained in our present-day receivers, vet how
mueh do we pay for a complete set? Or. for
example: in the beginning of radio. we paid
abont $50.00 for a radio tube of quite simple
design. What is the present price for a com-
plicated metal tube? All these priee problems
are questions concerning only the compeling
manufacturers. Our interest i= to induce am-
ateurs to think along the lines of the article.
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You Need if. . .!

And it's FREE!

TH= _-'—'_—__L_—_._.__'_'__ |I

UTO-RADIO |

A:fns"l-unono /
Ds

ERVICING

e

The New 1936-37 Edition
of Auto-Radio Installation
and Servicing

One of the most expert radio engineer-
ing staffs in the world has written this
book for you. And you're going to have
plenty of opportunity to use it this
winter.

Here are just a few of the important
subjects covered in this valuable book:
Elimination of motor interference for
every make of 1936 car . .. Tube
compliment chart for practically all
models of automobile radio sets, with
I.F. peak frequencies . . . Set and an-
tenna installation hints, etc. These and
hundreds of other problems you will
meet in auto-radio installation and ser-
vicing are covered in this amazing book.

If this book were for sale you'd be will-
ing to pay out a lot of money for it.
But it isn't for sale! It's absolutely
free! Just fill out the coupon below and
send it to us.

Hygrade Sylvania Corporation, makers

of Sylvania Radio Tubes and Hygrade

Lamps. Factories at Emporium, Pa.,
Salem, Mass., and St. Mary’s, Pa.

SYLVANIA

The Set-Tested Radic Tubes

PSS SESESWAESENENDDEDDSD DD Fy

1 HYGRADE SYLVANIA CORP. RC-17 1
1 EMPORIUM, PA. 1
B Pease send witheut oblisation your new service B
B bk, “Auto-lRadio Inaallation and  Sevichig. [
g Experimenter O Amateur [J Call ... oo B |
1 Sy enan [J Employed by dealer [J 1
H Indepentent J H ‘
B Member Rervice Organization ... .c.oivaaiiieeen, ]
] . L
3 33IF 50000000000000000600900050096a0300530000000 )
[J SMHB®8 oooooooooo000000000000000000000000000000 ] |
: L sate L., : |
B Naume of jobber ,......... 0000008000900000000000 G ]
i RAEORE o 2 o s g el g e B O b H

Please Say That You Saw It in RADIO-CRAFT

RADIO-CRAFT

for JANUARY, 1937

TECHNICIANS' DATA SERVICE

JOSEPH CALCATERRA

DIRECTOR

R e s

A special arrangement between RADIO-
CRAFT magazine and the publishers of this lit-
erature, which permits bulk mailings to inter-
ested  RADIO-CRAFT readers, eliminates the
trouble and expense of writing to each individual
organization represented in this department.

2. HAMMARLUND CataLoG, Contains complete
specifications, illustrations and prices on the
Hammarlund line of variable and adjustable
condensers ; intermediate frequency transformers,
coils and coil forms ; sockets; shields; chokes and
niiscellaneous parts for broadcast. short wave
arnd ultra short wave reception and transmis-
=ton. Also contains description and prices of the
Hemmarlund line of ‘“Comet Pro” and “Super
I'ro” receivers.

5. ELEcTRAD 19368 Vorume ConNTRoL aAxnD RE-
SISTOR CATALOG. Contains 12 pages of data on
Klectrad standard and replacement volume con-
trols. Truvolt adjustable resistors, vitreous wire-
wound fixed and adjustable resistors and volt-
age dividers, precision wire-wound non-inductive
resistors, center-tapped filament resistors, high-
quality attenuators, power (50- and 150-watt)
rheostats and other Electrad resistor specialties.

20, Tue Key To SuccesruL Semrvicing. Four
difierent types of combinations of courses on
Radio Servicing, Public Address Work, and
Television, developed by the Radio Service Insti-
tute, are described in this 2i-page booklet. Com-
plete information, including outlines of the
courses and costs, is given. Two of the courses
nr¢ designed for the more advanced and more
an.bitions Service Men who are anxious to get
to the top of their profession. The other two
courses are for less-experienced Service Men
who want te Advance more rapidly in the Radio
Scrvicing Field. P'lease do not ask for this book-
let unless you are interested in taking a course
in these subjects.

33. PoLyiroN Coib DATA SHEer 536. This
folder contains complete catalog descriptions,
specifications, prices, performance curves and
circnits showing applications of the complete
line of Polyiron radio companents made by the
Aleddin Radio Industries, Inc.

57. RiBBoN MicrorioNBs ANPp How To Use
THEM. Describes the principles and operating
characteristica of the Amperite velocity micro-
phones. Also gives a diagram of an excellent
humless A.C. and battery-operated preamnplifier.

65. THE 1937 LINE oF SupPREME TesTING Ix-
STRUMENTS. This 12-page catalog gives complete
information on the entire Supreme line of test-
ing instruments, including the Model 585 Diagno-
meter; the Model 540 and 550 Radio Testers;
the Model 500 Autamatic: the Model 305 Tube
Tester ; the Model 555 Diagnomoscope and other
Supreme oscilloscopes, tube testers, signal gen-
erators and moltimeters. Complete details of
the Supreme Easy Payment Plan for purchasing
testing equipment on the installment plan are
also wiven.

3. How 10 ELIMINATE RADIO INTERFERENCE.
A handy folder which gives very complete infor-
mation on how to determine and locate the
sources of radio noise by means of the Sprague
Interference Analyzer. A description of the
analyzer and method of using it is included. to-
gether with data on how to eliminate interfer-
ence of various kinds once the svurce is located.

T4. SPRAGUE 1936 ELECTROLYTIC AND PaAPER
CoxDENSER CaTaLoc. Gives specifications, with

Radio-Craft Technicians’ Data Service
99 Hudson Street,
New York City, N. Y.
Please send to
obligation, the
the numbers of
low.

2 5 29 53
T4 73 76
My radio connection is checked below:
Service Man operating own business,
Service Man for manufacturer.
Service Man for jobber.
Service Man for dealer.
Service Man for servicing company,
Dealer,
Jobber.
Experimenter.
Professional Set Builder.
Amateur Set Builder.
Short Wave Work.
Licensed Awateur,
Station Operator.
Radio Engineer.
Laboratory Technician,
Public Address Worker.
Manufacturer’s Executive,
Student.

RC-137
me, without charge or
catalog, booklets, ete,
which 1 have circled be-
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a:
) Subscriber ( ) Newsstand reader
I buy approximately...... «vsas.0f radio
material a month. (Please anawer with-
out exaggeration or not at all.)

T — o~~~ .~~~ p— —, .~ ]— p— 7~

Name ..ovsvanaricinaas
Address

City ...ovveunen Vianesaa.. State., .., ...
(Please print name and address)
Avoid delay. The catalogs and booklets
listed are now in stock and will be sent

promptly as long as the supply lasts.
Please use this .coupon in ordering. The
use of a letter causes delay.

list and net prices on a complete line of wet and
dry electrolytic, and paper condensers made by
the Sprague Products Co. for radio Service Men,
get builders, experimenters and engineers. In-
formation on the Sprague Capacity Indieator,
for making capacity tests on condensers and in
servicing receivers, is included.

75. SpracUe TeL-U-How CoNpENSER GUIDE.
A valuable chart, compiled by the Sprague Prod-
ucts Co. which tells the proper types, capacity
values and voltages of condensers required in
the various circuits of radio receivers and am-
plifiers, and how to locate radio troubles due to
defective condensers. Includes data on condenser
calculations.

76. Facrs You SuHoeutp KNow Asour CoNn-
peNgers. A folder. prepared by the Sprague
Products Co.. which explains the importance of
various characteristics of condensers, such as
power-factor, leakage, capacity and voltage in
determining the efficiency or suitability of a
given condenser to provide maximum ftiltering
and safety in operation.

UNCLE SAM'S WAR AGAINST "BOOTLEG" S.-W.
TRANSMITTERS

(Continmued from page 406)

$10,000 or by imprisonment for a term of net
more than 2 years. or both.”

“Section 502, Any person who willfully and
knowingly vicolates any rule, rezulation, restric-
tion, or condition made or imposed hy the Com-
mission under authority of this Act, or any rule,
rezulation, restriction. or condition made or im-
posed by any international radic or wire com-
munications treaty or convention, or regulations
annexed thereto, to which the United States is
or may hereafter become a party, shall, in addi-
tion to any other penalties provided by law, be
punished, upon conviction thercof, by 4 fine of
not more than $500 for each and every day

www americanradiohistorv com

during which sueh offense occurs.”

All persons who desire to construct and operate
a transmitter of any type are required to obtain
authority to do so from the Commission. {Appro-
priate forms to be used in applying for con-
atruction permits and licenses will be furnished
upon request.)

A copy of thix letler should be delivered with
each transceiver or other type of transmitter
sold ; and a statement should be made in cata-
logues or descriptive literature, for the informa-
tion of prospective purchasers, that a license
from the Federal Communications Commission
is required for the operation of such equipment.
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MODERN SHORT-WAVE
DIATHERMY

{(Continued from page 404)

for

(xhort-wave diathermy).
is u diugram typical of the newer
it ix thiz type of ecquipment
which ix used in the shortewave methaml of
dinthermy illustrated at the right in Fig. 1.

Naturally, there can still be heard a few dis-
senting voices from the old school of thought,
llowever, the conclusive rearlts obtained in ex-
perimentation and in practice will undoubtedly
silence them suon enough.

1 cite, for example. the work of Dr. John S.
Coulter of Northwestean  University  Medieal
School. After muvh resexrch he found that the
shortewanve idinthermy machine constituted the
most elfective method for the creatin of <deep
heat in the body. Dr. Coulter proved this by con-
ducting tests at the University for which 10
students volunteered to aet as subjects, A speeiual
thermocounle thermometer. in the form of a
large hypodermic needle, was inserted 2 ins,
deep into the musele of earh student. and the
exact temperuature rises were recorded during
the short-wave heat application. The average
rise in the muscle was about 6 deg. F.. with the
instrument registering in some cases as high as
106 deg. F.

Although the specific frequency used in short-
wave therapy scems to make no difference in the
result of the treatment. there is no doubt that
the higher frequencies used do produce a more
intense heating effect upon certain tissues.

IS SHORT-WAVE DIATHERMY "SAFE“?

In this method of treatment the tissues deep
within the body can reach a very high tempera-
ture before the patient will realize it. This.
incidentally. is a very interesting fact. That is,
the deep organs of the body do not possess the
special pain and heat receptors which are present
in the skin. For example: the application of
intense heat to the abdominal organs would
elicit no pain. As for the soft tissues. like muscles
and fat. they are not as acutely sensitive to
variations in temperature of several degrees as
are the superficiul skin structures, Therefore,
before the patient can ndvise the doctor of any
apparent discomfort., his tissues may suffer a
very severe. damaging burn. The doctor ordi-
narily has no way of knowing when a particular
portion of the anatomy has been subjiceeted to any
certain amount of heat. The patient’s reactions
can be, usually, his only guide. This very pner-
tinent point still requires much research in this
newer field of electre-therapeutics,

Another danger, and by far a greater onme. is
the manufacture of these machines by persons
not having the requisite knowledge of the elec-
trical principles involved, and their therapeutic
applicntion. The trend of the medical profession
townards the use of these machines has naturally
invited the advent of charlatans in the field of
manufacture, and in the field of medicine itself.
Quack physicians will contemplate an ensy dollar
without the necessity of knowing too mueh. to
the misfortune of the unwary patient.

A doctor is not supposed to be a radio or elee-
trical technician and he depends entirely upon
the integrity of the bLuilder to supply him with a
praperly-designed apparatus which must perform
PERFECTLY ! The medical practitinner owes it
to his patient to choose his machine carefully and

pared with the new
In Fig. 1
oscillatory circuits ;

wisely. He should inquire thoroughly into the
technical background of the huilders., A “cheap”
machine may be 21l the word can imply and

endanjgrer his reputation.

In & subsequent artiele. the author will discuss
at length the various types of maodern dinthermy
machines, their relative merits therapeutically,
and how they function.

THE RADIO MONTH
IN REVIEW

(Continued from page 391)

more sericus. the workmen were being burned
by the energy stored up in the structure.

The difficulty was finally eliminated by erect-
ing a temporary radiator for the station about
a half-mile from the previous loeation. (Another
way might have bheen to load up the tower under
construction with sufficient inductance to ground
go that the resonant frequency was far below
that of the transmission frequency.—Fditor)
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SURE/ YOULL ALWAYS FIND
4 WHAT YOU WANT IN THE
ALLIED CATALOG AND S8
AT THE LOWEST

PRICES TOO/

BVEN THE TOUGH JOBS
ARE EASY NOW--1| GET
EVERYTHING
INEED AT

ALLIED/

“Time is money’—and you ecan’t
afford to waste it, huntmg or wait-
ing for that partyou n2ed—“prospect-
mp;” for low prices. That’s why serv-
jcemen evervwhere order from their
ALLIED Catalogs —for ALLIED
means faster shipment—Ilower prlceq
—savings in time, trouble and money!
ALLIED ecan fill all your radio
needs—quickly, accurately and eco-
nomically. Our huge stocks—the
cream of quality radio, our central
location—under one great roof, our
closely knit mgamzatlon—geared to
meet your demands for “lightning”
service, assure you of highest quality
always—ehmmate costly delays and
inconveniences—you get what you

want when you want it!

IFor faster service—satisficd customers. lowoer
prices- bigeer profits, order from your
ALLIED Catzlog!

EVERYTHING IN RADIO AT LOWEST PRICES

If you haven't a new 1937 ALLIED Catalog write
ln w fer your FREE copy! It jntludes more than

TESTING LABORATORY AT ALLIED

A corner of our modern, well-equipped laboratory
where skilled radio technicians carefully test ALLIED
Radio equipment for gquality and performance. Our
high standards are your best protection—your assurs
ance of greatest dependability and value!

10,000 duplicate and replacement parts: 38 mrdels
of the new Knight Radios: dozens of Build-Your-Own
kits; the latest SW receivers and transmitters; P.A.
Enulnmenl test instruments; Rurlpower units and
Windchargers: books. tools, ete. Send for this great
book today!

ALLIED RADIO]

conpo RAT'ON I Address .,......
833 W. JACKSON BLVD. cmcasuLy ST

THERE'S A GOOD JOB FOR YOU |

We Will Train You Quickly to Qualify R A D I

| The servicing of modern radio receivers requires experts—
RADIO OFFERS B1G OPPORTUNITIES

men trained for this work are needed everywhere.

Your posubnhhes of making money are limited only by your ability and skill,
There is no room for the soldering iron ''quesser. But you must be trained—
the sooner you begin the quicker you'll cash in.

LEARN AT HOME NO EXPERIENCE NEEDED

We will train you at home to serv- You need no previous experience in Radio.
ice ard repair radio receivers of We show you how to make money almost
all types. Invest for future success from the start. Hundreds of men are
in R.T.A. training. enjoying the rewards of R.T.A. training.

Fuli details of this great opportunity are ex- FREE

plained in a helpful book that is FREE.

Send for it today. It will be mailed at once.
RADIO TRAINING ASS’N OF AMERICA
Dept. RC-71, 4525 RAVENSWOOD AVE,, CHICAGO

A! LTED RADIO CORP.
833 W. Jackson BRivd., Chicage. I'.
Ru.h me your 1927 ALLIED ludie Caalog.

Name

of extra cost
This time saving trouble.

finder and circuit
analyzer included.

Please Say That You Saw It in RADIO-CRAFT
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THINGS EVERY RADIO
SERVICE MAN MUST KNOY

Ghirardi g ves you all 417 in his remarkable
MODERN RADIO SERVICING and handy
FIE.D DATA book - all clearly explained anJ
illustrated. For instance—

How to use all kinds of tost instru-

ments. How they work. Complete con-
struction data, Circuit diagrams. Latest

maodels,
How to use the most successful mod-
ern methods in repairing receivers.
“Case Historres™ and time-saving,
money-making  short-cuts in  service
waork.
H'odw to align any make of superhet,
and—
How to use the Cathode-Ray Oscillo-

scope method in alignment work.

How to track down and eliminate every
type of noise and interference.

How to save time on all difficult trouble-
shooting and repair jobs, New dape on
tests and remed’'es for hum, intermat-
tent reception, distortion, ete.

How to install and service all makes of

avto-radio receivers in all makes of
cars and eliminate ignition interfer-
ence.

How to master all the complexities of
AVC and QAYC circuits and trouble-
shoot them,

These are but a few scattered items among the
417 essentials of mode.n radio servicing of
which these books will give you easy mastery.
Your shop is only half-equipped without them
ORDER THEM TODAY. Money-back

1300 PAGES 706 ILLUS.
MO ER_N RADIO
uw'
o olone

Together with36p
RADIO FIELD
SERVICE

RADIO & 1
TECHNICAL i
PUHRL. CO.
45 Astcr Place,
New York. N. Y,
Dept. RC-17 =
(] Enclosed find 86
for  Combinatlon Of-
fer, Ineluding Jam, & .1uno|
37 rulnlenents to K1 LD
TAT.A book. I'ostiaid. (For- I
clen $6.30) [
O Enclosed find 21 for MODERN
RABLIO SERVICING alone. Postpaid .
(Forcian $£1%0)
O Please send free circular. |

.............................. e
COURSE—$41

Please Say That You Saw It in RADI0-CRAFT
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NEW TUBES FOR THE YEAR

(Continued from puge 395)

the same resulls as the American 6L6 beam
power tube, but in o slightly ditferent way.

The inventor, J. ‘H, Owen IHarries, developed
the device while experimenting with a tube hav-
ing a flat plate which could be accurately moved
with relation to the eathode and #rid structure.
Mr. Harries found that at a certain di-tance
from the virtual cathode (space charge)  the
secondary emission from the plute is at a mini-
mum. In other wornls, the plate =aturation voltage
ioes ot increase with increase in the distance
between ciathode and plate, but there is a definite,
eritical point, greater than the usual plate-to-
cathode spacing., at which the sccondary radia-
tion from the blate is at a minimum.

By application of this principle, Harries was
able to develop a beam-type tube of the tetrode
type. but having no suppressor-grid or even the
detlector plates found in the American beam tube
(see Fig. 2). The result of this elimination of
the suppressor has permitted the desizn of a
tube huaving the high power sensitivity of a
pentode. but without the rounded “knee” in the
plate-voltage—plate-current  curve. It is  well
known that this rounded “anode bend” is the
cause of the high harmonie content in the pen-
tude-type tube.

Figure 3 shows a eomparizon of the plate-
current—plate-voltage characteristic of the criti-
¢al distance tube and (dotted) a comparative
pentode output tube.

YARIABLE-MU ACORN PENTODE

The 936 Acorn. A tiny tube of particular
interest to the short-wave radio man i3 the new
acorn tube (Fig. B) just releused by RCA. This
tube, known as the 956, is a companion tube to
the 951 pentode. having similar heater char-
ucteristics and physical size, but harving variahl. -
mu characteristics. This varinble-mu churacter-
istic makes the tube very cifective in reducing
cross-talk and modulation distortion. The tube
may be used as an R.F. or L.F. amplifier, or as
a mixer in reecivers operating at wavelengths a:
low as 0.7-meter!

956 Characteristics

Heater Voltage

(A.C. or D.C.) 6.3 V.
Heuter Current 0.15 A.
1 iate Voltage 250 max. V.
Screen-grid Voltage 100 max. V.
Control-grid Voltage

{Minimum) -3 V.
Suppressor-grid Connected to Cathode at socket
Plate Current 5.5 ma.
Sereen-grid Current 1.8 ma.
Plate Resistance 0.8 Meg.
Amplification Factor 1,440
Mutual Conductance 1,800 Micromhos
Mutual Conductance

(At =45 V. bias) 2 Micromhos

Grid-Plate Capacity
{with shield-bafile)

Input Capacity

Qutput Capacity

0.007 max. mmf.
2.7 mmf.
3.5 mmi.

ULTRA HIGH-FREQUENCY OSCILLATOR

The 316A 0.4-Meter Transmitting Tube. The
radio amateur and experimeuter in ultra-high
frequency eduipment will be interested in the
new W.E. type 316A tube which provides ap-
proximately 7.5 W. output at frequencies up to
750 megacycles (about 0.4-meter).

The tube i3 a direct-filament triode made with-
ont a base, to eliminate the capacity and losses
associated with the insulation anu parallel prongs
at the very high frequencics (see Fig. C). For
correct oscillation at the upper frequency limit
of the tube it is necessary to provide tuning in
the filament to ground circuit. The use of ad-
justable concentric lines of approx. 3j-wave-
length is probably the most satisfactory arrange-

NEW GUN'CONSTRUCTION
\ -
- .J'Ii

. #

Fig. D. New C.R. tube with corrected images,

www americanradiohistorv com

ment. The grid and plate leads should also be
connected at node points, if possible.

316 A Characteristics
Amplifieation {aector
Plate resistnnee ..o L,
Grid-to-plate transconductance |

L13%]
2,700 ohms
2,400 micromhos

Average Direct Interelectrade Capacities

Plite-te--ril ..o ool 1.6 mmf{.
Grid-to-tiliment 1.2 mmf.
Plate-to-filament ....... 0.2 mmf.
Maximum Ratings

Max. direet plate voltaze .. ... 430 V.

Max. direct plate current %0 ma.

Max. direet grid current ..., 12 ma.

Max. plate dissipation ... 30w,
Maximum plate voltage may be used at any

frequency if maximum blate dissipation is not
exceeded.

R.F. Oscillator or Amplifier—1'nmodulated

Max. direct plate voltuge .... 450V,
Max. direct plate eurrent X0 ma.
Max. direct grid current 12 ma.
Nominal power output

at 500 meo ool TaW,

Grid bias or leak should be adjusted to optimum
value for the particular tube.

R.F. Oscillator or Amplifier—Flate Modulated

Max. direct plate voltage ..... 400 V.
Max. direct plate current ..... ®) ma.
Muax. direct grid current ...... 12 ma.
Nomina! earrier power

at 500 me, ...l 6.3 W.

Grid bias or lcak should be adjusted to optimum
value for the particular tube.

5-METER "BEAM" TRANSMITTING TUBE

The 807 5-Meter Transmitting Tube. The heam-
type power tube which has raised such a furor
in the audio amplifier and radio receiver circles
has now invaded the short-weve transmitting
field in the form of an R.F. power amplifier
trbe having ceramic base. top cap for low
interelcctrode capacity, and improved shielding
to minimize the need for neutralization.

This tube. known as the 207 in the RCA line
has a maximum plate diz<ipation of 21 W. and
high power sensitivity. The latter characteristic
makes it especinlly suited for use as a crystal
vscillator, frequency doubler or buffer amplifier.
Two 2073 in class C for C.W. operation, will
provide more than 50 W. output. The tube can
be driven nt the maximum ratings listed below
on freduencies up to 60 mes. (5 meters, apprux.).

807 Characteristics
Heater voltage

(A.C. or 1D.C)) 6.3 V.
Heater current 0.9 A.
Mutual Condnctance, For
plate cur. of 72 ma. 6.000 Micromhos

Direct Interelectrode Capacities:
Grid-Plate (With external

shielding.) 0.2 max. mmf.
Input 11.8 mmf.
Output 5.6 mmf.

A.F. Power Amplifier and Modulator—Class AB:
D.C. plate voltare 400 max, V.
D.C. sereen-grid voltage 300 max, V.
Max.-signal D.C. plate current® 100 max. ma.
Max.-signal D.C. plate input® 40 max. W,
Plate dissipation®* 21 max. W.
Sereen-grid dissipation® 2.5 max. W,
*Averaged over any A F. cycle,

R.F. Power Amp'ifier—Class B Telephony
{Carrier conditions per tube for use with a max.
modulation factor of 1.0)

D.C. plate voltage 400 max. V.
D.C. screen-grid voltage 300 max. V.
D.C. plate current R0 max. ma.
’late input 32 max. W.
Plate dissipation 21 max. W.
Screen-grid dissipation 2 max. W.

Plate-Modulated R.F. Power Amplifier—Class C
Telephony

(Carrier conditions per tube for use with a max.

modulation factor of 1.0)

D.C. plate voltage

D.C. screen-grid voltage

N.C. control-grid voltage

D.C. plate current

D.C. control-grid current

R.F. grid current

325 max. V.
250 max. V.
=200 max. V.
83 max. ma.
& max. ma.
A,
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Plate input 27 max. W.
Plate dissipation 11 max. W.
Screen-grid dissipation 2 max. W.
[ ]

R.I, Power Amplifier and Oscillator—
Class C Telegraphy
Key-down conditions per tube without modula- l
tion**
D.C. plate voltage
1).C. screen-grid voltage
N.C. control-grid volinge
D.C. plate ecurreat
D.C. control-grill current
Plate input
late dissipation
Sercen-grid dissipation
Typical operation

400 max. V.
300 max. V.
200 max. V
100 max. ma.
7 max. m
40 max. W
21 max. W
2 max. W.
v
v
v

Heater voltage 6.3 6.3
D.C. plate voltage 300 400
D.C. screengrid veltage 250 250 V.
D.C. control-grid voltuge -50 50 V.
I'eak R.F. grid voltage 80 80V
D.C. plate current 95 95 ma.
D.C. sereen—grid currvent 10 9 ma
D.C. control-grid |
current {approx.) 3 2.5ma.
Driving power {approx.) 02 02W
PPower Qutput (approx.) 175 23 W

**Modulition essentially negative may be used
if the positive peank of the A.F. envelope does
not exceed 115 per cent of the carrier conditions.

NEW NON-DISTORTING OSCILLOSCOPE
TUBE

The $4-XH Oscilloscope Tube. By means of
severnl changes in the design and construetion
of their 3-in. type 34-XH tube the Allen B.
Dumont Labs. has heen able to effect two out-
standing c¢hunges in the ¢haracteristics.

First, the wddition of a eorrector electrode,
tied internally to the gun and chantes in the
shape of the pgun itself combine to eliminute
the “edge distortion™ prevalent. up to this time,
in all 3-in. tulbes. The corrector electrode (a new |
term in oscilloscopy) is placed at the end of the |
defleetor plates and serves to step up the speed
of the cathode stream to the speed at the end
of the gun. thus eliminating the retarding action
of the deflectors.

Second. the correction of the image has also
permitted increasing the =ensitivity of the tube
1o Jjust twice the sensitivity of previous types!

The ecombination of these two improvements
has resylted in a vastly improved tube (Fig. D)
in the popular 3-in. wize.

INTERCHANGEASLE TUBE TYPES

I'he National Union Tube Corp. has just pub-
lished it new tube book, listing 325 types of tubes
with comparable types in new metal and metal-
wlass types eompured to the old gluss types,
amil new glase types compared to old. This book
should be invaluable to experimenters and Serv- |
ice Men whe are continually working with tubes |
in new and old receivers.

In this hook, several tubes hiaving similiar '
churacteristiecs to older tubes. but having new
numbers, base connections, ete.. which have not
heen mentioned in ftadio-Craft before. are listed.
They ure re-listed, below.

TasLe 1 |

New Type Similar but not
Number Interchanme:ble with |

605 45 .

6D7 T1

6ET7 78

615G T6—6ChH

GK5G 6F5

€Yh 81

GZ3 1V

626MG 84

WG (3011

6VIQ 85

2536G 43

*Names of manufacturers will be supplied

upon receipt of a stamped and self-addressed

envelope.

DON'T MISS THE
ANNUAL BROADCAST
ISSUE

OF RADIO-CRAFT
NEXT MONTH!

the book 50,000 radio
men have been waiting for!

RADIO
BUSINESS

By ALFRED A. GHIRARDI
and THEODORE $. RUGGLES

It’s new! It’s unique! Ir’s sensational! A treasure chest
of fieldtested bhusiness methods and sales promotion
ideas. Tells yon how to sell. How 1o advertise. How
to get free publieity. How to slurt a business. How to
run a radio store. How to do more business a1 a bet-
ter protit. Evervthing vou need to hnow abomt the
business side of radio a complete radio busine-s
course in one big hook. The same ideas given to you
here have made thousands of doliars tor those who
used them! Hundreds of practical and successful sales
and advertising suggestions ready for vou to pul te
work making money today. Copiously illustrated. Easy
to read. The only book of its kind! Seon to be re-
# leased. Send the coupon today for FREE circular.

% ADVERTISING * * SELLING *

Planning your promo- Why people buy. Murket
tionul  program.  How analysis. Getting leads
much to spend. Costs. and prospects. Getting

How 1o write your ad- people into vour store.
vertising. Tested ap- Principles of selling.
peals. Getting action, Store selling. Selling by

phone. Outside selling

Preparation and produe-
‘haw to get by the

tion. Forms of advertis.

ng: Display—Direct door — following up
Mail Newspaper — leads. Selling talks.
Broadeast—Phone Book Sales  resistunces and

Other Media. Publi- how to Dbreak them
¢ ityv. Merchandising. down. Making business

Premiums. Contests. contacts. Fie.

Follow-ups. Eic.

Applies to radio sets,
servicing, Auto Radie,
P. 4. worl:, accessories,
appliances, elc.

Scores of examples of
sueeessful ads illustrat-
ed. Sales methods. Sales
talks. Business Forme.

CLIP and MAIL

N, Oy
""w,:“"m

Ca

v BUSINESS METHODS »
Setting up in busine

Equipment. Store  lav.
out. Managing the busi-
ness. Emplavee and cus.
tomer relations, Finan-
cial data, Cost acrount.
ing. Sales and service
forms amd records.
House policies. Ete.

Radio &
Technical
Pulul. Co.
h Astar PL. New York

l)('pt RC-17
Please send free cir-
cular.

Name

‘TRIAD MANUFACTURING CO., INC.

THE QUALITY NAME IN RADIO TUBES

PAWTUCKET, R: I.

Please Say That You Saw It in Rapto-CraFT
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T
Pocket Vo/t-OAm-
Millicmmeter

D.C.andAB.C.

Size 3-1/16" ~
ST x 214"

Model 666

DEALER § !'_l
PRICE

Uses large 3" Sq. Tripleit Instru-
ment.
A.C..D.C. Voltage Scales Read: 10-
50-250-500-1000 at 1000 ohms per
volt.
D.C. Milliamperc Scale Reads: 1-10-
50-250.
Ohms Scale Reads: Low 14-300, high
250,000.
Black Molded Case and Panel.
Low Loss Selector Switch.
Complete with Alligator Clips, Bat-
tery and Test Leads.

A complete Instrument for all servic-

ing needs. Can be used for all 4.C-D.C.
voltage, current and resistance analyses.

Dealer Price .. ... .. ... .. S15.00

LEATIIER CARRYING CASE
for Model 666
Madel 669, supplied extra.
Very attractive. Of Dblack, heavy leather
with finished edges and strap.

SEE YOUR JOBBER
WRITE FOR CATALOGUE

B o -

£
[

715

2L 4 [ Tid
STRUMEN

Tae Iriplett Eieciricai Insirument Co,
161 Harmon Ave., Bluffton, Ohio
Without obligatien please sepd me
Moroe information on Model 666, .......... I am
al:o interested N L.i..iiiiieeiiiieieniiiieniiens

\ Dreciiio
FRICAL |

.

BE1111) 5H5000 600000 LOSBE B UO00o0C00008 Sa00a0G0000

Addre:s

Ciy ...
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HOW TO MAKE THE RADIO-CRAFT-1937 TELEVISION
RECEIVER

(Continued from page 399)

go that it is a simple matter to adjust it for
any of the American stations now operating on
uitra-high frequencies.

It is interesting to note the recommendations
cf the RMA committee which recently submitted
a list of suitable characteristics for tlelevision
transmission in the U. S. to the Federal Com-
munieations Commission. These standards will
nrobably be the basis of all transmissions.

TasLe I

RMA TELEVISION COMMITTEE’S RECOM-
MENDED STANDARDS

RMA RECOMMEND-
ED STANDARD

ITEM
1. Frequeney allucation
Lower limit 42

mes.
Upper limit %0 mes.
An experimental bund
starting at 120 mes,
2, Channel width & mes.
3. Spacing belween tele-
vision and sound
carriers  3.25 mes. (approx.)

4. Relation of sound

¢arrier to television Sound earrier higher

carrier in frequency
3. Polarity of transmis-
sion Negative
440-4350

6. Number of lines
7. Frame frequency
Field frequency

30 per second

60 per second, inter-
laced

Aspect ratio 4:3

. Percentage of tele-
vision signal devoted
to synchronizing sig-
nals

10. Synchronizing signal

- R

Not less than 20¢7
No recommendation*

s“Serrated”” wvertical signal favored by RCA,
“Narrow'” vertical signal favored by Philco,
Hazeltine, Farnsworth, General Electric Co.

THE SET

S¢ much for the conditions under which our
set was made. We have painted a somewhat
pessimistic picture of the situation so that those
who seriously contemplate the construction of
one of the sets will not be over-optimistic.
Suffice to say that satisfactory images can be
received under the conditions mentioned—and
the construction of the set is well worth while!

In Part I we will cover the construction of the
Image Channel usually called the *'video” chan-
nel, as far as the 2nd-detector. In subsequent
parts we will cover the accompanying Sound
Channel and the optical equipment of cathode-ray
tube, sweep oscillators and high.voltage power
supply for the C.-R. tube.

The video channel we will use for the present
as an efficient 5-meter superhet, receiver to pick
up the sound accompaniment of the television
signals, the sound of the signals themselves and
those amateur phone stations which are situated
adjacent to the television channels. (Sec Fig. 1.}

The set contains g new, 956 acorn variable-mu
pentode similar in appearance to the 954 which
i3 familiar to most radic men but having the
advantage of remote cut-off, This tube acts as
the Ist-detector. The oscillator is another acorn
tube—this time a triode type 955. These two
circuita are tuned by a 2-section condenser which
is made from a type MC-35-MX (see List of
Parts) by removing 3 rotor plates and 2 stators
from each section. The inside plates on both
sections are removed in order to leave the great-

1y !

i |
NI
:

TAP

11 TURNS NO {2
BARE COPPER WIRE

L1315 TAPPED AT SECOND TURN
L2 =~ - * FIRST =

Fig. 3. Aerial and oscillator coils. L2 is spaced out
to track when aligning.
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est possible spacing bLetween the two sections—
to prevent interaction.

The 956 tube feeds into 2 stages of LF.
amplification using a new type of iron-core, air-
condenser-tuned transformers which are tuned
t 3,100 ke. The secondaries of these transformers
are shunted by resistors, Rx, which are used
to loud the windings so that the required wide-
frequency channel ¢an be obtained. Further in-
formation will be given about these resistors
later.

The second LF. stuste fecds into a type 6Q7
double-diode-triode tube which functions as the
diode 2nd-detector and i phase-reversing and
araplifying tube for the image synchrunizing
circuit. For the present use of the set thearing
"hams” and music) the output of the triode sec-
twon of the tube is used to conneect to headphones
or lgudspeaker.

Special design of the power supply is due to
dificulty of filtering the power supply for a
receiver having the wide-frequency range re-
quired for the reception of images. This power
supply consists of a power transformer having
an over-size core to produce good regulation.
The high-voltage winding of this transformer is
shunted by 2 mica condensers to remove any
transient currents which might otherwise enter
the receiver. The filter is also of special design
¢onsisting of 4 Aalloy Transformer Co. chokes
used in conjunetion with 4 Cornell-Dubilier
electrolyiie condensers. The reason why 4
chokes are used is to keep the distributed capac-
ity of the windings at a minimum so that the
filtering action will be at its maximum.

All the plate circuits and serecn-grid circuits
of the tubes are isolated and bypassed with mica
condensers. This permits the greatest amplifica-
tien per stafe consistent with stable operation.
The sereen-grid of the 956 tube is connected to a
potentiometer located under the chassis to adjust
the woltage to the optimum point. Once this
resistor is set it need not be changed unless the
tube is replaced.

The volume of the video channel is controlled
with a resistor in the cathode circuits of the two
6K7 L.F.-stage amplifiers.

CONSTRUCTION

The layout of parts of this unit is guite impor-
tant and for this reason. a chassia drillinig layout
is shown in Fig. 2, It will be noticed that in the
rear left side there is an open space. This space
is reserved for the sound channel. The sound
channel will consist of its own ILF. amplifier and
2nd-detector, and an A.F. amplifier. (This LF.
amplifier is tuned to a frequency removed from the
video L.F. amplificr by the spacing between the
video and sound channels of the station to be
heard. However, we will describe the construction
and opcration of this sound channel in a subse-
quent part, in greater detail.)

The aerial and oscillutor coils of the set are
identical in construction. As shown in Fig. 3,
they consist of 11 turns of No. 12 bare copper
wire wound to a diameter of Y-in. and apaced
s0 that the entire winding is 1% ins. long. These
windings are self supporting and are mounted
directly on the 2 sections of the tuning con-
denser. A flat strip cxtending between the 2
coils and fastened under the condenser mounting
screw is used as the common return for the
2 coils. Alse, it i3 a good idea to provide the
tuning condenser with a soldered pigtail which
is soldered to the same mounting screw and to
the shaft of the condenser. This pigtail should be
made of flexible wire—as short as possible—and
soldered in such a position that it does not touch
the condenser shaft as the condenser is rotated
between maximum and minimum.

In wiring the 956 tube it will be found de-
sirable to mount the tube “upside down'' in other
words, instead of the long end (plate) being on
top, the short end (control-grid) is at the top.
This permits the leads to the grid and plate to be
kept as short and direct as possible. In making
this reversal it must be remembered that the
screen-grid and suppressor-grid contacts of the
socket are reversed and must be wired in reverse,

In wiring the set it iz desirable—especially in
the 956 and 955 circuits—to return all bypass
condensers, resistors and grounded leads to a
single ground position on the chassis (one for
each stage). An examination of the underside
of the chassis in Fig. C. will show how this is
done. The reason for this unusual wiring is to
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loealized as
hetween

the high-frequency currents
a8  possible so that interaction
will be redueed to n minimum.

ceep
much
Lage:

ADJUSTMENT

Afier the set has been eompiectely wired and
the wiring has heen carefully checked the set is
ready to align. The L.1°. amplifier should first be
adjusted to 3.100 ke. by means of a calibrated
oscillator and pair of phones or some visual

iput indicator. For our present purpose. the
1.I°, ampilifier is left with its natural band width
and so this alignment is quite normal.

Next, the tuning condensers should be rotated
slowly until a signal is heard and the oscillior
plates should be carefully moved eloser and fur-
ther apart lusing eare to prevent them from
being broken loose from their supports) to de-
termine the position for greatest volume. The
ends of the rotary plates are then bent umii
the same volume is obtiined. This procedure i
then repeated for as many stations as possible
over the entire band covered by the coils. Special
care should be used in aligning the stations of
the television transmitter and the transmitter
which earries the accompanying sound. The charc-
acteristic sounds of the television transmitter
will be recognized immediately.

Next, the screen-grid resistor of the 956 tube
should be varied until the volume 18 strongest,
without allowing the Ilst-detector drop into
oscillation. The cathode hias resistor on the
front of the chassis can then be used to vary the
volume to suit.

The video channel may then be used as much
as desired. to get aquainted with the ultru-high

{requencies with whieh we will be working in
building and operating the remainder of our
receiver,

LIST OF PARTS

One Hammarlund type MC-35-MX dual con-
denser (changed as explained in text). C1, C6;

Two Meissner Ferrocart Alignaire type 6239
3.100 ke. input LF. transformers, IFT1. 1FT2:

One Meissner Ferrocart Alignaire type 6211
3,100 ke. output LK. transformer. IFT3;

Eleven Cornell-Dubilier mica condensers,
mf.. C2 to C5. C& and C10 to C15:

Two Cornell-Dubilier miea condensers, 100 mmf.,
ci. C1

0.01-

One Cornell-Dubilier mica condenser. 0.001-mf.,
CcH;

One Cornell-Dubilier mica econdenser. 0.05-mf.,
Clé6:

Two Cornell-Dubilier miea condensers, 0.002-mf
Cig. C19:

One Cornell-Dubilier eleetrolytic condenser, 4 mf.,
C20;

Three Cornell-Dubilier electrolytie condensers.

f., C21. C22 (2 in parallel) ;
One Continental Carbon resistor, 200 ohms
-W.. Rl
One Electrad potentiometer. 50.000 ohms. R2;
Fonr Continental Carbon resisters, 0.1-meg.
1.-W., R3. RRR. R11. RV
Four Continental Carbon resistors, 10.000 chm:

1.-W., R4. R6. R9. R12

Two Continental Carbon resistors, 50.000 ohms.
14,.W., R5. R14

Two Continental Carbon resistors, 300 ohms,
L.-W., R7. R10:

One !lectrad potentiometer. 4,000 ochms, RI13:

One Continental Carbon resistor, 0.5-meg., 14-W.,

R15

JANUARY,

One Continental Carbon resistor, 3,000 ohms,
1%.-W., R16: ,
One Aalloy Transformer special transformer,

type 621-tA. P.T.;
Four Aalloy Trunsformer 100 ma.
type 797. Cht, Ch2. Ch3, Chi:
*One type 302 vernier dial;
Two Hummarlund acorn tube sockets, type S-900 :
Four Hammurlund octal tube sockets, type $-8
One RCA Radiotron type 936 acorn pentode tube.

filter chokes.

One RCA Radiotron type 955 acorn triede tube,

V2.
Two Raytheon type 6K7T metal tubes. V3, Vi
One Raytheon type 6Q7 metal tube. V5
One Raytheon type 571 metal tube, V6
One Blan toggle switch, Sw.1;
One Blan chassis 11 x 11 x 3!'4 ins. deep;
Four Blan octal-type grid clips :
As needed. wire. terminals. ete.

*Namea and addresses of manufacturers will
be sent upon receipt of a stamped and self-
add ressed envelope.
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CASH IN ON THE MOST SENSATIONAL
TRAINING PLAN IN RADIO’S HISTORY

I Will Frove That 17c a Day

(Jusl Aboul the Cos! of « Pack of Cigarelles)

ACTUALLY SETS YOU
UP FOR BUSINESS

RIGHT NOW! is the Time to Get Started in an Indus-

try that Is Making Fortunes for Live, Wide- Awake Men.

THIS
vott about all branches of Radio. It teaches vou Radio husiness meth
ods—it sets you up ready for an actual start in husiness—and it
hacks up every step of vour training with REAL PROIFESSION AL
RADIO EQUIPMENT!

No matter what kind of Radio Training vou take,
sary that yvou have equipment of this kind BEFORE

new and different kind of Training does more than teach

it is absolutely neces-
¥You are ready lo start

real money.
Training brings it to yvou almost at

making

Spraxberry the start——teaches you

just how to use it under actual working conditions. Upon completion you
ve OMPLETE business  and
technical training. PLUS the

needed equipment to enter husiness
at once for full or part time profits

READ WHAT OTHERS SAY ABOUT

THE FAMOUS SPRAYBERRY TRAINING

r to start off on a career 1 any
one of Radio's specialized fields.
such as Public ;\ddrebs Auto Ra: A, H. LANOIE Northbrid e, Ma
dlo Commercial Rad Brualcak l et nrmh of minre s 11} i
Ing. ete. a aml | t v
course yet. Honestl ]
lerstand how you can gise nue r
I CAN TEACH YOU QUICKLY—NO  [EESHE vt =
EDWIN A. GAMMON M

Al
1

PREVIOUS EXPERIENCE REQUIRED

oyrie

u \\Illl w r.k i
No mﬂNPf v ..n 1ype of work vesul \i“ . 1”. ..',-‘ I-rm Levn u
1S > ory i
vou have heen no mat You .iu TR el rredit T

ter how limited your past €xperience WALTER DAVIS.

Jaltimore, M

n Radi practical, _howw e T e

“tudy conrse seill Hhovoughly fit 3o 1 ytical Course, | the  =prayhers

for usefnl and profitabie carecr. erage of Trom £1¢ w0 $23 ler
You will be amazed at how quick.  in spare time work.

vou will grasp the fundamental
of modern RADIO . . . it is realls
very easy to learn. My course has

wen planned to give you just what

you mneed. IU's easiiy understeod
the hest TRAINTNG value
will find anywhere in the
cotn \\'uu mda for my latest
FREE booklet. "YOUR FUTURE
1IN RADIO

GET THIS

YOU
e e e+ SPRAYBERR

an_ AD-

ACADEMY
OF RADIO

]

]
Sprayherry  offers 1 il
VEAN‘CED' Training Course g F. L. Sprayberry, President :
that has proved invaluable (o g 2545 University Place, N.W., Washington, D. C. 1
hundrgds of servicemen. 8Saves ] Without ' g o = . ook, B
you time — saves money =—  § “ypi'rn FUTURE IN RaDios™ us
teaches vou the easiest way to § Sprayberry Traihlag 1
dao the hnrdeﬂl jobs, Get d?tdlli . . 1
Mark an X here ( ) anit we g Name M
wifl send our ADVANCED B OAQAIEIS o vrvierre et et et et e anea, i 3F
Radin Training Booklet free, | PANTE COUION OX PENNY POSTCAKD AND MAIL TOMAY 1

at

6-TUBE BAND
SWITCH RECEIVER

-Tube Short
Wave Radio

Only $3.25

(less fubes, phones, unwired)

A  REAL, powerful
whort  wave  set  that
brinizs amaleurs,
ealls, broadeast  stations,  «X-
perimental  and  forefizn sta
ttons with fFooa volume under
fair rnmthlmh TNE WORLD
YOUR DO

BS-5

12 to 600 meters

tube
readi'y
lice

receiver

tencndabie

which s  pEuhranteed  to

ive  resull Operates on- THREE _TUBE 8aT-
tircly from the AC or DC TERY SET. less tubes,
house¢ current. Simple W phones, unwired %2.95

wild nnd easy to operate. TWO TuBE BATTERY

3 SET, less !ubes hones.
Reautiful. black shrivel fin unwired §2.0 L Aboser(al lenal
ish cabinet and instructions tive. and | selectlve
furnished,  Wave-length ceiver covering the entlre \\au-hmzll
range 12-8600 meters. An KITS  wired,  extra 73c. n ..f 12 (0 GO0 metors in O steps. NO
ideal set for the beginner Tubes. each 50c.  DBroad- N cornl userl. SImply tarn the wavebard a-alulur
who wishes to learn the cast band colls (2). exira .uilrh and elju recentlon on sy wavelength withi thas
thrill of short wave recep- 90c. Cannanuall doubte | rank
ALTg Ligactphiones’ Gl 33 PRICE, complete wilh 6 tubes. cahinel. 81695
wired, roady to ke .
B5-3 KIT. of necessary parts. Iuclu-llncs 95
a detafled instructions, Ie" (ubos eabinet. 10.
ew atalogue || - o
a SPECIAL: Comblete Iul cn'hlnot tubips 95
. R and instructions. unwired s1 4.
24 hour service on all orders. 20% deposit required on {If metal tunes are preferred to Rlass
C.0.D.'s tvoe.  add 81

EILEN RADIO LABORATORIES Dept. RC-1, 136 Liberty Street, New York, N. Y.
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W train XYOU QuickLY
# Good FULL-TIME
and SPARE-TIME Jobs i

& .a-. -1' - 3.
A Get Into a Big Pay Field
for a Big Pay Future

e
by PRACTICAL Shop Methods
WITHOUT LEAVING HOME

Now, Electric Institute brings—TO YOUR VERY
DOOR—practical training necessary for the rich
rewards in Electricity. Keep your present job—
no need to leave home—now you tearn ELEC-
TRICITY easily, practically —RIGHT AT
HOME—in your sparc time.

Preparefor Jobs Leading to
Salaries 0£930,°40 50aWeek

Get into a real money making field for a big pay
future. There is no better way to succeed than to
TRAIN for work in an industry that is expanding.
New Electrical projects constantly mean more
jobs for men with practical training. Almost
every industry uses TRAINED ELECTRICAL
MEN. Or you can own and operate an electrical
business of your own.

Opportunities to Earn Up
to $5, $10 a Week or More
While Training

With this amazingly easy, fascinating method of
HOME SHOP TRAINING it is possible to start
EARNING MONEY almost at once. Do not con-
fuse E. I. Training with dry, theoretical text
book courses. Eiectric Institute tells you exactl
WHAT to do—THEN YOU DO_the ACTUA
JOBS with ELECTRICAL EQUIPMENT and
APPARATUS which comes with your training
8t no extra cost.

Become a TRAINED man without leaving home
or your present job—then be ready to step into
8 REAL ELECTRICAL JOB.

Money Back If Not Satisfied

You must be satisfied. I give you an agreement
to return every cent you pay on tuition if, after
completing my training, you are not satisfied tn
every way with my instruction, equipment or
other services glven you.

With my training, my graduates receive life time
consultation service, employment service and
many other features to help them succeed in
Electricity.

Electric Institute is read?' to show you the way in
the great, growing field of ELECTRICITY —where
trained men are ALWAYS NEEDED. Mail coupon
TODAY—for big, free book of facts about this
revolutionary Practical Home Shop Training and
the tremendous opportunities in ELECTRICITY.

DIESEL ELECTRICPOWER, RADIO
and REFRIGERATION

Take advantage of the oppor-
tunities awaiting trained men in
these and muny other branches
?f Electricity. with ELECTRIC

NSTITUTE‘practical training
Mail coupon for complete facts
about ELECTRIC INSTI-

UTE — it may be the turn-
ing point in your life.

. W, Petersen, President
Electric Institute. Inc..

Dept. 157A Hinsdale, [llinoia
Send Free Book with all facts about E. . Home

Shop Training.

Name Firraeee .. Ageszii.
Address ..o iasoitisiasnannrrrr s Es tesansn
City..... B — State . icennsen e
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"BANDSWITCH 5"

coupled into the control-grid winding of the
detector stage, the proper windings for the wave-
length in question being sclected by the band-
| switeh Sw.1. This switch is one having an ex-
tremely low distributed capaeity and a very high
R.F. impedance in order to reduce losses to an
absolute minimum. Electron coupling. due to its
hih order of sensitivity, seleetivity, and smooth
operation, is used in the osciilator system. The
cathode taps on the 5 coils have been carcfuily
| worked out in order to insure maximum sensitiv.

ity and ease of control,

Regeneration is controlled by means of poten-
tiometer R10 (0.1-meg.) having a specially-
tapered resistance characteristic. This method of
oseillativn control has no effect on the tuning
adjustments. The A.F. component of the vutput
of the detector stage is fed into the 2-stage AF.
adjustments.

The approximate wavelength coverages of the
3 steps ure as follows: 12 to 26; 25 to 50: 48 to
90 ; MR to 204: and 202 to 530 meters. Operated
from any aerial having an overall length of from
20 to 90 ft. this receiver is capable of con-
sistent foreign as well as domestic short-wave
reception at full loudspeaker strength.

LIST OF PARTS

One Eilen special chassis and cabinet, drilled
for use;

*One illuminated vernier airplane dial;

One Oxford Preniier 5-in. dynamic speaker with
transformer;

One Hammarlund tuning condenser, 140 mmf.,
C5;

One Hammarlund
nuaf., C6;

bandspread condenser, 15

(Continued from pagce 406)

#One headphone jack, J:

*One 5-prong glass tube socket;

*Four 6-prong glass tube sockets;

*One T-prong metal tube socket;

One Filen set of 5 special coils;

*0One resistor, 50,000 ohms, %-W., Rl;

*One resistor, 2 megs., 14-W., R3;

*Two resistors, 500 ohms, %-W., R2, Rx:

*One resistor, 0.15-meg., ':-W., Rd;

*Two resistors, 0.23-meg., %-W., R5, RY:

*One resistor, 2,300 vhms, 1:-W., R6:

*One resistor, 0.1l-meg., 1:-W., R7;

One Centralab regeneration control, with switeh,
0.1.meg.. R10;

*One switch, 2-pole 3-throw, Sw. 1;

One Cornell-Dubilier mica condenser, 250 mmf..

LA

Two Cornell-Dubilier mica condensers, 100 mmf.,
C1, C4;

Four Cornell-Dubilier tubular condensers, 0.01-
mf., 400 V., C2, C3, Cx, C9;

Two Cornell.-Dubilier tubular condensers, ¢.1-mf.,
400 V., Cl1, C12;

One Cornell-Dubilier dual filter condenser, 30
mf., 175 V., 10 mf,, 35 V., Cl0;

One set RCA tubes;

*One octal-base resistor tube, type K49A, V§;

*Four black bakelite knobs:

Fifteen ft. black push-back wire, solder. hard-
ware ;

One Kenyon filter choke, ch.
*Names of manufacturerg will be asupplied

upon receipt of e stamped and self-addressed

envelope.

This articlc hag been prepared from date sup-
plied by courtesy of FEilen Radio Laboratorics.
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distortions caused by these electrode currents,

(6) Inherent ability to limit either their own
output current automatically, within any fixed
range of variations, or unwanted signal or noise
amplitudes, either below or above a given in-
tensity level, as determined by adjustable elec-
trical eircuit constants—thus producing an
“anti-noise” tube!

¢7) Puossibility of moduliting several electron
beams similiarly and simultaneously, or else dif-
ferently and independently, as desired to utilize
their various outputs for a common purpose or
for individual and different purposes.

(%) Production of (relatively) very short elec-
tron beams of the full and complete cathede
electronic emission. without resorting to the use
of so-called “electron gun’ or other electrical
means well-kknown to the art (which, however,
are unable to cause the utilization of the full
cathode emission).

(9) Possibility to cause purposely the libera-
lt‘mn of secondary electrons, by coating certain

Please Say That You Saw It in RADIO-CRAFT
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GRIDLESS VS.

(Coutinued from page 397)

The circuit of the 5-tube set. The line dropping resistor looks like a "'metal tube."

GRID TUBES

electrodes with appropriate rare earth oxides:
and to utilize the secondary emission produced
by primary electron impacts thereon to obtain a
higher voltage and/or current amplification.

(10) Another new and advantageous feature
(available in one design) iz a novel type of
controlling electrode, shaped and positioned in
such a manner as to divide an electronic emis-
sion, radiating uniformly around a cathode, into
a number of electron beams; while exerting
olectrostatic pressure upon all these beams simul-
taneously or independently.

There are many more features and advantages
to be found in the radically-new “gridless’” prin-
ciple of operation. and tubes that, by means of
“compressor’’ electrodes, utilize this principle
of operation: but space does not permit further
clucidation at the moment. Ilowever, the writer
will be glad to answer any inquiries, concerning
the gridless tube. if these inquiries (addressed
in care of Radin-Craft) are accompanied by a
stamped and return-addressed envelope.
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LOOKING AHEAD IN
THE RADIO FIELD

(Continued from puge 405)

communication system.

Radio men who have taken courses in broad-
cast technique will be interested in Mr. McNary's
euggestion that the present broadcast band be
extendad to the frequency limits of 520 ke. (conse-
vuently adding 3 channels) and 1.600 ke. tadd-
ing 5 channels), thus in the latter instance
absorbing existing experimental television fre-
quencies. The repercussion was immediate. Pur-
due University pointed out that they had found
the 1,600 ke. region of frequencies to be par-
ticularly satisfactory for long-distance television,
even up to 1,000 miles. National Television
seconded the idea that this portion of the riulio
spectrum be retained for televicion. And at the
other end of the scale. Mackay Radio and Uncle
Sam pointed out, is the 500 ke, channel reserved
for the SOS distress call, thus endansgered.

The experimenter in radic must keep in minl
the very important phenomena of diurnal vari-
ntions. if he is interested in long-distance or
international radio services, we learn from re-
marks by Dr. C. B, Jolliffe. former FCC Chief
Engineer and now with RCA Communications,
Ine. ("RCAC™). Addressing the Commission. the
Docter pointed out that RCAC prevides direct
radio contact between the United States and 47
nations, and between 11 cities within the Unitedl
States, but that this service iz possible only by
dependence on the assignment of numeraus radio
frequencies, Due to variations in reflection and
refraction of radio waves. depending upon the
time of day or night, the time of the year, and
other factors. reliable communication is possible
only by utilizing to the full the distance-bridging
possibilities of particular freauency ranges for
specific needs. Realization of this important fact
immediately reveals the need for numerous fre-
quency assignments; however, each of these
{requency ranges now available to RCAC are
utilized insofar as possible if not for one or an-
other service, 8o that maximum economy may be
exercised in the use of the precious allottments.

* £ &

Sound recording received a boost the other
day when a New York newspaper ran an
editorial comment headed *Huey Long Will
‘Speak’ Again.” The editorial pointed out that
the “voice’ was scheduled to be reproduced at
the N, Y, Hippodronie from one of ex-Senator
Huey Long's recorded radio speeches. Sound
récording received more attention when
Senator Vandenberg's controversial “debate™
with the reproduced voice of President Roocse-
velt originaily recorded in 1932 was refused
¢t’me on the air by many broadcast stations
last October. And sound recording for the
third time received publicity in the press
when later Colone! Knox announced that he
would use the Senator’s “debate’” record to
preface some of his political speeches over the
P.A. system in his specialtrain (equipped with
sound-reproducing apparatus)! Taechnical men
in every branch of radio had a finger in the
‘“pie’’ of expenditures {for various political
radio activities (broadcasting public address
etc.) that ran into hundreds of thousands of
dollars, last November.

A newspaper report states that Benny Rubin
keeps his youngster (3,000 miles away in Holly-
wood) posted on his broadcasts by making
records of them including special inter-
polations and sending them to the boy.
Another broadcaster Erling C. Olsen tele-
phones his nightlv 5-minute script when the
stock marketclosestoa local New York studio;
this enables him to catch the 6:15 for his
home in Scarsdale in time for supper and to
hear his program over WMCA.

L »

Lieutenant E. K. Jeff. FCC Assist. Enfincer.

explained that “There is no reliable information |

available as to the amount of activity on fre-
quencies above 110 megacyeles,” 1t was for this
reason. therefore. that the Commission in 1931
decided to stimulate investigation of these ultra-
high frequencies. and guve permission to the
licenseces of all classes of stations in the experi-
mental serviee, including amateurs.
{in their particular classes) on any frequency
above 100 megacycles they cared to select, with-
out further authority.
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Free!

CLOUGH-BRENGLE |
INSTRUMENTS [0

new 1937 MODELS with

1937 Clouggh-Brengle Signal
Generators. Model OMA oper-
ates from 110 volts, 50-60 cyele,
continuously variable 100 K.C.
to 30 M.C. Single and double
trace selectivity. Curves for
use with output meter or oscil-
logzraph : Complete with tubes
and accessories. Madel OC-A,
100 K.C. to 30 M.C., operates
from 110 wvolts, 50-60 cycle.
Complete with tubes and hand
drawn calibration curves.

Available on N.U. tube deals
with time payment plan cover-
ing deposit. Investigate,

YES—FREE—THE N. U. WAY

The National Unjon Way makes the purchase of
Nationul Union radic tubes doubly profitable.
Besides full protection on the highest quality
radio tubes, each National Union tube purchased
helps to earn free equipment, But., possession of
the equipment is obtained ut once with just a
nominal cush deposit. (Deposit is rebated when
required number of tubes have been purchased.)
Over 50,000 completed deals with progressive
radio dealers. Don't be misled. See your National
Union jobber and get all the facts.

Other National Union

Tn SOUND EQUIPMENT itemz avallable
portable systen, T0-watt portahle system,
~¥stem, bhonosraph pickulb and turntable,
factured by \Webster-thicago.,

Tn S0P FQUIPMEXNT ftems available Inclide ok
cabinets, costs, dishlay signs, ete. All items absolutely
free the Natlopal Union Way, Get full deta

In SERVICE FGUIPMEXT ltems available include tutm

Offers

Inelmde 17-watt
Senatt pertable
ete,, all manu

testurs, analyzers, oscillugraphs, <lgnal generators, wwwlu-
lator.. metere, ecte., produts of sweh mannfaelurer. a3
Supreme,  Clough-Brengle,  1Tickok, Triplett,  Readrive
Precdizlon, Rudiv City, Dument, J.F.D, and others.

About National Union Radio Tubes

National
(I8

Tnien manufactures a comblete line of radio
in ghuss, wetal and G-lype. National Union's high
Made them the outstanding favorite in tlw

rice  profess Al sales polleies ve heen
with the | «f making National Union radi
ml: 3 t}» ideal replacement tube for the radia dealer.
This has been backed up with a selling program  that
means redl support and helb to the wide-awahe desler,

Deader

and Jobbers handling National Tnion radio
e the i

Iedider

ubes

) s

WHAT TO MAKE ased feoew
Lo meaakee if ON A LATHE

WRITE for these books: (lj The
HomeWorkshop, free. (z) What to
|, Mnke on the Lathe.16c; (3) low to

Y

oT stamps accepted. Any South b

to operate |

Bend Screw Cutting | Lnthe on T4
cusy terms, Priced 236 up, Ask
== Jor Catalug 15,
i Jree. =

_ - :ﬁ_--'l
SOUTH BEND LATHE WORKS
S36 M. dison $t.. South Bend, Indlana, U.S.A.

———

r
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FLASH! EXTRA!

Time Payments on
Depeosits!!

Service experta! Get
tyl prytee  fpstrin
Lo ihaillars b
ns on the
el

wany  latest
wEtits for anly

1 time bay
tial 1 N
Rimiemitwr—ilepoats  are

tubui purchase re

need, mt it the sensational

way \u your jobher
| !ur dlluila

NATIONAL UNION TU BES

MODEL OMA
14¢ PER DAY
$11.40 DOWN
DEPOSIT REFUNDED

MODEL OC-A
7¢ PER DAY
$5.40 DOWN

Deposit Refunded

Let National Union Help You
Werite for Information

Freassseaasawsoosonn 60 sy

City . Btate .
ECessssssssssssr s e s s e s s eme

I NATIONAL UNION RACIO CORPORATION L]
B 570 Lexington Ave.. New York City RCI137 1
g Wrhaut obhication please send me ore informat.on g
on
B ... .Free offer Clough-Brengle Muodel OMA :
: veeeen; Maodel OC-) - g
I ......Free offer on rrarrraan Cirsraes :
1
g Drealer's Name .oiiveiiiiiiiiiiiiiai i, PRI |
1 . 1
H AATeds  sovasvanianinsiaiisninsiasnans cieee g
1 1
4
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RADIOS WHOLESALE!
30 DAYS TRIAL

Tune In on polities, news,
music. market and  weather
cports with a new ZEI'IYR
\\'URIJ

y | ADE BADIO. All
| }| improvements,
| MONEY-BACK  (GUARAN
| ‘!l.l { TEL. one ¥car FREE service,
i e
Write for
AT electrie, farm, batrery and auto FREE
! Ko
e e Fllustrated
MEUI OB 0 a
2R Catalogue

ZEPHYR RADIO CO.

13141 Hamilton Ave., Detroit. Miehigan,



www.americanradiohistory.com

430

The Right Combination
at Your Fingertips

Here’s some light on that SELECTOR
SWITCH PROBLL\I, you Knight of
the soldering iron.

If the circuit calls for more lugs than
a centipede has feet, scram over to
vour jobber, and make up your own
SELECTOR SWITCH . . .. thousands
of different combinations possible with
a CENTRALAB Kit at his place.

Switches for:

Analyzers Capacitance
Output meters Resistance
R F_Oscillators

nam Equipment
ld

o

anl<0h m.Am Meter

Radio Receiver
Replacements

A. F. Oscillators
Tube Checkers
Decade Boxes

MILWAUKEE wis.

BRITISH CENTRALAB, LTD.
Canterbury Rd., Kilbourn
London N.W. 6, England

CENTRALAB
118 Avenus Ledru-Rollin
Parls X1, France

FAMDUE #-PiLLas Tualkid

WAERRG OF

THE MOST COMPLETE LINE—ALL TYPES OF GLASS, OCTAL
BASE. METAL AND AMATEUR TRANSMITTER TUBES

RADIO-CRAFT

lead must nof pick up broadcast signals, and
shielding must necessarily be very effective. Furs
ther, the cable should be of true low-capacity type
to minimize signal loss.)

CONSTRUCTION

The chazsis pan should be high enough for
installation of the coil switch; drill and cut it
(Fig. 2). If the dial specified is to be used the
front cut-out will be necessary unless the builder
is prepared for longer coil-condenser leads than
those shown. The dial, of course, may be set up
high, and supported by small angle brackets
fastened both to the dial frame and the chassis—
if so, the cundenser must be raised. Or the diul
may be brought forward; but this makes the
control shaft protrude farther, and requires
extensions for all other contrals.

It might be wise to punch tube holes with a
special die  (for * the retainer-ring-mounted
sockets) unless regular laminated, but less effi-
cient, sockets are uzed.

Mount the sockets, positioning them for short-
est possible leads to associated components. and
make sure that the retainer rings hold them
firmly in place. Mount all other parts except
coils.

Wire the filaments in series; follow the
schematic carefully, and use fairly heavy, well-
insulated cable. Wire up the power circuit; test
for filament continuity and for shorts to ground.
If an A.C. meter is available, put in all tubes,
plug in the A.C. cord on the line, and get an
over-all filament reading. This should be approxi-
mately 44 V,

The 3-wire line cord should have a self-con-
tained resistor of 250 ohms unless the dial is
to be pilot-lithted. If one pilot is to be used.
(6.3 V.), install a resistor cord (210 to 220
ohms value) ; add a 30- or 40-0hm power resistor
10 the series filument circuit, and wire the pilot
in parallel with this power resistor. If 2 pilots
are found necessary to light the (dial scale, use
a resistor cord of about 170 ohms value. with
two 40-ohm power resistors in series in the fila-
ment circuit, and parallel a pilot light across
each one of these. Pilits will probably not receive
full voltage, but proper illumination for A.C.-
D.C. dials, without burn-out when the set is
plugged into the line, isn't easy; compromise is
necessary (see Fig. 4),

Wire in all other parts which have been in-
gtalled, Add tie points, supports soldered to the
chassis, wherever they may seem necessary. [3e
sure to have one near the band switch, so that
the return leads of coils may find secure anchor-
age. Bring a lead from the condenser rotors
through the chassis to a short, direct, soldered
ground, and then connect bypass condensers
from the oscillator and detector coil ground-
return liec points to this same ground point.
Do not fail to bypass these coill terminals here,
If one terminal is used for returns of both oscil-
lator aud detector coils, one bypass alone will be
needed., But don't forget it, even if “DB-" is
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A SIMPLIFIED CONVERTER FOR THE SHORT-WAVE
RADIO BEGINNER

(Continued from page 401)

bypassed elsewhere; the complete high«{requency
circuits MUST be localized properly.

If you haven't done it before, you must now
do some work on the LF. coils before these are
finally installed. Remove the shield cans, care~
fully unsolder the leads to the trimmer con-
densers, and then unwind from each coil (4 in
all—2 primaries, 2 sccondaries) approximately
60 turns. It will now be necessary to carefully
¢lean the wire of its insulating enamel, and re-
solder to the trimmer terminals. Kvery care
should be crercised in doing thiz., The wire is
stranded, and cach and cvery strand must be
cleaned and soldered. If strands are left uncon-
nected, coil rexistanece miay be appreciably in-
creased, with poor performance a result. Test
each coil for eontinuity; then get a resistance
reading. The resistance for each coil should
measure around 12 chms.

Replace the cans, mount the coils, and wire
the 2 LF. components into the receiver. (Red
wires to "I +4.” blue wires to plates, green wires
to grids and output ground. black wires to “B-"
and output connection to the D.P.D.T. switch.)

It might be wise at this point to go over the
whole job now for continuity, shorts, ete. This
should be done with tubes in their sockets, as
there may be contacts between eclements in
some of the tubes.

FZOIL ADJUSTMENT

However much the coils may track on paper.
it will be found that alignment difficulties, even
with variable trimmers and padders, will be ex-
perienced on actual construction and applica-
tion. Build and install one set of coils at a time,
removing turns from both oscillator and detector
units (or adding turns) until both ILF, limit
alignment and desired H.F. limit “spotting”
are had. If the detector circuit oscillates,
connect the cathode to a lower point on the
coil. If the 6C3 circuit does not oscillate. run
the cathode tap up higher on the oscillator
coil—selecting a final adiustment which will
assure a fairly strong and uniform R.F, for
injection into the 6L7's No. 3 grid. Antenna
connection Jloading may throw off H.F. limit
tracking, but the variable detector-circuit trime-
mer should permit easy compensating adjust-
ment. If detector tuning has a frequency “‘pull-
ing” effect on the oseillutor, provide better
shielding between coils.

The single “broad-band" coil set, or the H.F.
range coils in a multisband assembly, may be
installed beneath the chassiz, oscillator and de-
tector coils at right-ungles to cach other and so
positioned that a small shield partition may be
placed between them. Leads of such cuils should
be short and direct to the band switch. The L.F.
coils may be placed above the chassia, with
detector units between the variable condenser
and the tubes. and oscillator units on the other
sildle of the variable. Plenty of space is available
for mounting above the chassis but, though the
under~chassis layout has been designed to give
as much Bpace as possible for coilz, every care
hould be exercised in positioning them. Keeping

NEW Du Mont TUBE
SPURS TELEVISION

SENSATIONAL advancement in Television

has been made possible by a new type
Cathode Ray tube perfected by Allen B. Du Mont
Laboratories. Ine. Experimenters, service experts
and engincers are invited to write to Allen 1B,
Du Mont Laboratories, Ine., Upper Montelair,
N. J. for information on the new tube, It is also
suggested that these interested in television re-
ceiver construction follow the series of articles
on this subject, starting in this issue of Radio-
Craft.—Advt.

vm.ug == 5,000/ B-
OPERATION OHMS _]
{67 5000
N QOHMS

Fig. 3. Optional converter circuits.
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them near the switch for short leads, yet plac-
ing them so that other coils anidd components
will be out of their fields, won't be the easiest
business in the world. And that’s another reason
why as few coils as possible should be employed.

PERFORMANCE

The laboratory model pictured was first built
up with 3 sets of coils. covering a tuning range
approximately from 12 to 200 meters. Perfurm-
ance was excellent, with the converter feeding
a superheteradyne. with estimated sensitivity of
about 5 microvolts for 50 milliwatt output. With
the converter outbut fed inte a far less sensitive
T.R.F. job, of somewhat antiquated design,
efficiency was., of course, lower but results war-
ranted the addition of the converter unit to this
receiver to give eonsistent reception of Furopean
short-wave broadeasts on the I'acific Coast,

All coils were then removed, except detector
and oscillator units designed for medium-range
coverage., The efficiency was found improved,
with the ILF. limit extended. After careful
readjustment of coil spacing and trimmers. =z
coverage from about 19 to 60 meters was obe
tained and. as this range hit most important
8.-W. broadcast bands, we decided to return nooe
of the other coils to the circuit. Eventually we
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PILOT
LIGHTS
& 3v (EACH} I¥]

—

R0} R9 } RB / R9 RS
40 /‘ 40 170~ 40 j 210)
OHMS OHMS  DHMS | OHMS OHMmS

Fig. 4, Circuits for pilot light circuits.

shall take out the now unnecesgary band switch:
substitute a variable condenser with higher maxi-
mum rating than that now used: reduce the
number of turns on the coils to permit 13-meter
coverage, aml wire the remade coils directly inte
the circuit. Sec a forthcoming issue of Radio-
Craft for detailed data on coil "make-your-own™
procedure.

Optional mixer circuits are shown in Fig. 3. |

LIST OF PARTS

One Meissner I.F. transformer, type 5712, 456 ke.
(60 T. removed from each winding), LF.T.1;
One Meissner 1.F. transformer, type 5714, 456 ke.
(60 T. removed from each winding), LF.T.2;
One A.C.-D.C. midget choke, app. 400 ohms
resistance, ch.;

*One D.P.D.T. jack switch, type 60, Sw.l;

*One S.P.S.T. rotary line switch, Sw.2;

Two 2-gang low-minimum variable condensers,
closing right, trimmers removed. max. capacity
360 to 420 mmf., C1, C2;

One Hammarlund Star midget variable con-
denser, 50 mmf., C4;

Eirht Aerovox condensers. type 28R4, 0.1-mf.,
C3, C5. C7. €4, €9, C13, Cl4, C15:

One Aerovax condenser. type 284, 0.01.mf., C6;

One semi-variable trimmer. 3 to 25 mmf. or
smaller, one for each oscillator coil, C10;

One Aerovux condenser, type 1468, 100 mmf.,
Cl1;

One Aerovox condenser, type 14638, 50 mmf.,
Cl2;

Two Aerovox dual electrolytic condensers, type
PBS 2, 8-8 or %-16 mf., Cl6, C17;

Two Aerovox dual optional condensers, type PBS
2, 4-4 or £-8 mf., CI8, C19;

One Aerovox condenser, type 484, 0.1-mf., C20;

One padder condenter, one for each wide-range
or medium-frequency oscillator coil. (To con-
sist of Aerovox type 1467 mica pad, 500 mmf.
to .005.mf., paralleled with variable trimmer
of widest possible capacity range, total capacity
to be variable approximately 20 per cent of
estimated required value), Padder Capacity;

One Continental resistor, 600 ohms, 1 or 14-W,,

One Continental resistor, 5,000 ohms, %-W., R2;

One Continental resistor, 5,000 ohms, 4-W., R6;

Two Continental resistors, 50,000 ohms 4-W.,,
R4, R5;

One Continental resistor, 400 ohms, 1 or ':-W,,
R7:

One line cord, 250 okmx, RR {or, RRA, 210 ohms ;
ReB, 170 ohms—see text: then. two Electrad
vitreous resistors, 10 W, 1) ohms, R9, R10—
not shown in Fig. 1) ;

One Electrad potentiometer. type 997 or 202, R3:

One Centralab  3-ganyr,  f-circuit band switeh,
number points to »uit ;

*One Micromaster dial. type 31%;

*One pointer knob, “ype 3rx;

Four small round krobs;

*One 2-ft. length low-capacity shivld tubing ;

*One 25-ft. coil special R.F. wire for grid circuits
and coils;

One Blan aluminum. steel or electralloy chassis,
6 x 10 x 21§ ins. high;
*Two steatite low-loss wvetal

(for V1, V2);

*Two octal maoulded sockets,
Vi),

One National U'nion or Raytheon type 6C5 metal
tube. V1

One National Union or Raytheon type 617
tube, V2

One National Union or Raytheon type 6KT metal
tube, V3.

One National Union or Raytheon
metal tube, Vi.

*Names of manufacturcrs will be semt upon
receipt of a stamped aclf-addressed envelope.

sockets, type RSS

type Sx

(for V3.

metal

type 23Z6
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Are You a Radio Connoeoisseur?
IF SO
‘BE WISE AND KENYONIZE"

AI-'TER tieo years of extensive research we are proud tv introduce our new “T”

components which are the most complete and up-to-date transformers ever
offered —advanced in design, economical, efficient and completely reliable. This
line is designed to satisfy the demand for a quality product for
amateur trunsmitter use at a neic low price.

NEW EXCLUSIVE KENYON FEATURES:

Adaptability to all nceds s provided by the new durable black egg-shell finish case that

permits top or buttom mounting!

INPUT TRANSFORMERS

Multiple Iine_ Input transformers provide perfect
coupling for sindle and ble button microgh !
These transformers are provided with hum cancella.

tion windings which permlt mounting them on the
thassis of high gain amplifiers!

OUTPUT TRANSFORMERS

All output transtormers for P, A. applications in-
clude 500 and 200 ohm windings for matching
transfermers, and windings of 15, 8 and 4 ohms for
speaker volce coils!

MODULATION TRANSFORMERS

Moduiation output fransformers for transmitters are
provided with tapped setondaries which adequately
carry the full Class *C'" current load without
saturation!

Ask your local dealer for a frec copy of the firat issuc of the new I16 paye monthly magazine
“THE KENYON ENGINEERING NEWS.”" Alao our new "T” line catalog.

Our new transmitting manual contains complcte
Ten pagea are entirely devoted to full page "Ken-O-
Grafs” which cover most of the calculations used in radio in a modern and painleas method.
Thia book ia no subterfuge for a eatalog. To reccive your copy send 25 centa in coin or stamps.

size from five watta to one kilowatt.

Address your inquiries to Chief Engineer, P. A. Division

KENYON TRANSFORMER CO., INC.

846 Barry St.

P. 4. work and

COMBINATION PLATE AND FILA-
MENT TRANSFORMERS
An electrostatic shiold s incorporated between the

primary and secondary of plate and filament trans-
formers for P. A. and lew Power transmitters.

FILAMENT TRANSFORMERS

A large varlety of simple and multiple flament trans-
formers provide filament supply for all types of tube
combinations.

PLATE TRANSFORMERS

Konyon piate transformers are designed to meet the
rigid requirements imposed in amateur service. Many
of these wunits inccrporate the exclusive Kenyon
triple and dual windings.

up-to-date tranamitter circuita ranging in

New York, N. Y.

R
\\“ P\'\)e

Y=

SUPERIOR INSTRUMENTS

o\“° Model T-37 SIGNAL GENERATOR

The fastest selling Signal Generator on the market.
You can‘t help but recommend it. Hundreds sold
since its introduction six months ago.

Complete . . only $12.Q4.'2

@ 1n \olls AL or DG
o ke, —2 nda
@ Dial frequ

@ R.F. output may be taken fram @ high impedincs or a
L v with attenuation present for
eit

@ Seburate audlo wutput av 2
tone mav be uded for chee
:i“m" amdice amplitiers in rw-cmr\s, dll(l spcuh smlli-

er- i n

@ Tuo extra pusts on front bancel enable lcakagBe tests.
Condensers may be checked for leakage, so mav tubes,
anit other normally high re~istance currents, olh(-rwlse
ditfteult to teet
Mode] T-37 All-Wave Signal Generator, wired, In
shieided cabinet with carrying handle and callbrated.
tested ; complete with 2 Tubes & N!on Tube. 512.40
instructions (shipPing weight 7 Ibs.)

COMPAN Y, 139 CEDAR s'rnn:'r

NEW YORK, N, Dept. T-A-
=T

nnliluda ]evels. £3] lhat
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THE KING OF ALL INSTRUMENTS ... BUILD IT YOURSELF!

YOU WILL LEARN MORE ABOUT RADIO AND

ELECTRICITY, BESIDES UNDERSTANDING THE

DESIGN AND APPLICATIONS OF THIS UNIT

MORE THOROUGHLY. FULL INSTRUCTIONS
SUPPLIED.

The Mode! “DL"™ Oscilloscope will not only permit
accurate visual alignment of all tybes of receivers,
but can be applied for visual investigations of
all electrical phenomena as well as any type of
measurement possible with this instrument. You
can check and see clearly on the screen of the 3~
Cathode-ray tube phase-shift, wave-form, percent=
age-modulation, selectivity, gain, output, distor-
tian, ete, etc. By construeting this instrument in
your spare time—not only do you save money, but,
vou learn more about the desitn and possible
applications of the oscilloscope. Designed to re-
move all construction headaches, and engineered
to insure a perfectly professional instrument.

COMPLETE OSCILLOSCOPE KIT

ONLY $28.5—0

less Tubes

Every essential part is supphﬂl with the kit. ex-
cepling tubes! Tne cuse is finished crackled black,
and inecludes an adjustable Jeather hnmlle as “t‘l
as four felt padded feet. The pancl is handsomely
etched and looks as ood as the most professional
complete instrument. All controls are on the
front panel, including the spot-ndjusting con-
trols. Tip-incks are employed for input terminals,
Vertical and horizontal amplifier states, with con-
trols for each. Timing Oscillator included. with
calibrated 9 step control as well as image lock-
ing control. Cornell-Dubilier condensers, laborato-
ry checked resistors and all other parts of finest
quality, Write for free complete specifications and

A A

ELECTH CAl.Bnnﬁs

far lllybody in
editon of Amnliul l—lmlrlcil)

le with every NEW Eleclrical aub \-ct
bigg Volumes and all shipped FREE
e special offer below,

BIG FIELD! Big Demand!

for ‘examination.

For
: i T Men  who  understand
Beginners Big Pay! electricity are urgently
and Experfs ﬂsmlle‘d rlsi:‘t ‘2:“ lnl ll}uuumla ofh}n-
siries, ui alrplanes, muchine
Do 000 oagen | hons-—practicatly overy  Industry des

pends on clectrieity and men who khow
most complete | this subject make big money. I'leasant,
work of ite kind | fascinating work, easy 1o learn and
sver published, | tlr, Nend coupon for a set of these
Dynamos,motors, | buoks for FREL examination.

Dower stagtions, 8. Gurnsback’™  famous
radlos, tolevision, Rhdio Eneyctopedin

everything  elec- Uatest  tdifion)  given
free with these clec-
gk‘\:] Looks if you hend

lus.rations —~the

trical explatned
Invaluable i

7 a® anyone
onderstand any Radio wark, Covers
whole Hadlo fie

Amarican hehnleal!oclm. Orexel at 58th st.. llnnl E 128, Chlcage
Send for 10 free use, BRAND O volume set
of Electrical hnxmecrlnn Include I‘ree membcrlhlt in lhe
American  Technical bocln.!; and 8, Go En-
r)rlnpﬂlu 1 Ill my few cents denvery thnrzou
on the bool It I wish l mm‘ return them in 1O days and
owe vou nnLMnL' hm if T keen them will send 8" Y
after 10 days, then $3.00 a month untll the blx‘cnnl Dbrice
of onlv S29.80 1> paid.

c
them,

Name
Addre~s . v iiiiisienii e s DS

N SRR o B A R S hanicRandge s
cdregs of emhl(n\-r. and ut eust one bUxmess nan as
referenee,

PARAGON RADIO PRODUCTS,

Make Winter Money

And Satisfied NORWEST

Customers REAMUNE>
with AUTO ANTENNA

Ol man winter {5 pretty tougsh on most underear

antennas. Make real money thls winter inatalling aml

replacing with Norwest. Especially designed for turrel
tap car.. No holes to drill, Mounts on rubber vacaum
cup standoffs. Adds to streamline appearance. Law mrtur
nofse level obtalned by shielding effect of ear top.
Canuot bo broken off or shorted out by sy, ice, or mud.
Inereases volume and  distanec. Works equally well on
fatrle top cari. Dealers, write fur complete informativn
and name of nearest jobber.
Coupe $5.00

Sedan or Coach $5.50
NORWEST RADIO LABORATORIES

3454 FULLERTON AVE. Dept. A-3, CHICAGO, ILL.

Western Division Shelby,

Montana

prices for individual parts or tubes.

136 Liberty Street, NEW YORK CITY

BUILD THIS BEAT OSCILLATOR
FOR DX RECEPTION AND CODE

(Continued from page 410)

that, when placed alongside the control-grid lead
of the last LF. stage in the set, it will couple-in
the local oscillation which it generates. The
stronger the signal, the closer should be the
coupling, but wice versa on weak signals; too
much coupling will cause the A.V.C. to take hold
and reduce receiver sensitivity. The umit i5 not
furnished complete—being an experimenter’s in-
strument—but parts may be obtained, with the
grid coil tuned to 465 kc., so that it will beat
against the standard LF, signal; 300 to 500 cycles
detuning will give a good note, Trimmer con-
denser C3 is adjusted with a screwdriver when
necessary ; the grid coil L2, tuned by condenser
unit C2-C3, has a larger impedance—and higher
D.C. resistance—than L1. (Since the instrument
does not radiate it cannot cause outside inter-
ference.)

LIST OF PARTS

One General Electric oscillator coil,
L1, L2:

One General Electric carbon resistor, No, RR-187,
30.000 ohms, 4-W., R1;

No. RL-207,

One General Electric carbon resistor, No. RR=050,
0.01-meg., 13-W., R2:

One General Electric paper-dielectric condenser,
No. RC-040, 0.0l-mf., 400 V., C1;

One Genceral Electric padding condenser, No.
RC-235, 100 mmf., C2;
One General Electric trimmer condenser, No.

RC-607, 35 nmf. max., C3;

One General Electric mica dielectric condenser,
No. RC.258, 250 mmf,, Ci;

One General Electric mica-dielectric condenser,
No. RC-202, 4 mmf,, C5;

One S.P.S.T. toggle switch, Sw.;

One General Electric coil shield, No. RS-108;

One General Electric wafer-type socket, No, RS-

0;
One RCA type 6C5 tube;
*One adapter and cable assembly, No. 977TMML.
*Names of manufacturers will be sent upon
receipt of a stamped and self-addressed envelope.

This article has been prepared from date sup-
plied by courtesy of General Electric Compuny.
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P8 T ShiElDED ?:aum.ms
ts = LEAD, COUPLED TO
FINAL LF STAGE

6C5) OF RECEIVER.

R2y

The schematic circuit of

the beat oscillator. This

unit gets its power from

the receiver to which it
is connected.,

AR L1

ADAPTER
$(SG)

NEW "CURRENT-SAVER" CIRCUIT
FOR 18-TUBE ALL-WAVE SET

(Continued from page 408)

A surprising by-product of this latter develop-
ment is a total elimination of line voltage fluctua-
tion effects. This former weakness of the oscil-
lator was the reason why poor reception resulted
when the line voltage dropped below normal,

The amplifier tubes decrease very little in
efficiency with a 10 per cent decrease. Formerly.
the oscillator would go down as much us 30 per
cent in output on a 10 per cent decrease in line
vultage. With the new oscillator circuit and slight
changes in amplifier constants, it has been pos-
sible to so design a set that the output drops
ouly about 2 per cent on a 10 per cent decrease
in the line voltage,

Experimental work with this new set indicated
that reception of the faintest short-wave si=nals
was still pessible at an applied line voltage of
56 V., However, in the final design, the voltaye
~hosen for the “high-speed” tap was 70 V., in
order to avoid critical operation and adjustment.
An intermediate tap is provided, applying the
equivalent of 90 V., to the primary.

www.americanradiohistorv.com

ELECTRICAL TESTING LABS. REPORT

Reports on tests made by the Electricul Test=
ing Laboratories of New York are astounding.
Not only do they show a 50 per cent reduction
of power consumption in “high gear.” but also
a comparison with 30 sets of other manufacture
definitely proves the economy of operation. For
example. the average power consumption for ten
6-tube sets was 76 W, The ‘‘modern’ 18-tube zet
here illustrated, operating in high gear, consumes
only 70 W.!

In these days of long-life components and low
repiirs, it is of prime importance to note that
the valtaptes throuhout the entire rudio set are
correspondingly lowered in such a way that less
stress is thrown upon all condensers, sindings
and resistors. This will casily result in much
longer life to all of these parts with a corre-
spondingly lower repair bill,

This article hag been prepared from data sup-
plicd by courtesy of Midicest Radie Corporation.
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A NEW TRANSFORMER DEVELOPMENT

(Continued from page $12)

from which may be obtained current at voltages
ranging from 400 to 560 V. By means of a pri-
mary tap these voltages ean be varied approxi-
mately 12 per cent. This eircuit is applicable
to supply adequate power to 3 separate A.F. or
R.F. units.

In applications where it i3 necessary to have
separate low-voltage and high-voltage circuits,
the circuit shown in Fig. 2 utilizing 2 type 266
tibes and « tyne R3 is not only ecenomical but
very practical for many uses in amateur sta-
tions and experimental circuits. The output cur-
rent is approximately 140 per cent that for full-
wave rating of single winding.

Figure 3 shows a smiliar application with the
exception that the high-voltage arrangement is
obtained from 3 low-cost %3-type tubes in n
bridge arrangement. The same voltages are also
obtainahle by means of the connections shown
in Fig. 4. In this circuit the center-tap of one
of the high-voltuge windings is connected to the
filiment of a type %3 tube, thereby forming a
series or tandem connection that offers the ut-
most in simplicity and economy.

By far the most versatile hookup is shown in
Fig. 5. A single #3 is used for low-veltage output ;
and two 866s connected for full-wave rectification
supply the high-voltage output. Usually when
this cireuit is used in existing equipment 2
power transformers are required to accomplish
what 1 will do with this new transformer.

Where higher voltages are desired the bridge
circuit of Fig. 6 will supply a voltage as high
as 1,620 V. D.C. The current ocutput of A" is
70 per cent of the rated full-wave value. In a
circuit where such high voltages are used it is
common practice to subPply a lower power stage
with a lower voltage. This is obtained from a
separate winding using a type %3 tube in full-
wive rectification,

For maximum volts-
per-dollar expended this

in flexibility, all cireunits shown is the application
in Fig. 10, In this circuit 21 different voltages
are available. There is sufficient output available
to supply transmitters ranging in power from
5 W. ap to 500 W,

In addition to this a separate low-voltage sun-
ply may be taken from tae secondary winding
marked 4, 5 and 6, when the high-voltage re-
yuirements are not over 2,240 V.

The tabulated voltages and eircuit connections
obtainable from this circuit are as follows:

TaBLE I
Primary
Connection Output Volts D.C.
X-12 X-11 X9 X8 X-7 X-5 X-4
0-1 450 900 1350 1750 1800 2250 2700
0-2 510 1020 1530 1990 2040 2350 3040
0-3 560 1120 1630 2180 2240 2800 3300

For circuits requiring exceptionally high cur-
rent where the voltage requirement dees not ex-
ceed 560 V. the circuit shown in Fig. 11 is ad-
mirably suited. ly connecting two of the wind-
ings in parallel the current supply is doubled
in the portion of the circuit marked "I The
usual low voltage is available from the third
winding and will supply the full current ratings
of the tranzformer.

While this cursory description only covers the
more common types of rectification applications,
the reader and especially the experimenter will
no doubt find other interesting applications for
this novel tranzformer. It should be noted in all
applications where bridge rectification is used
that the maximum output obtainable should never
exceed 70 per cent of the rated output of the
transformer.

The writer will be pleased to answer all in
quiries relating to this article. Kindly enclose
stamped, return-addressed envelope.

circuit is ideal for those Ir_' 83
whose pocket book is | -1
limited. A glance at ;
Fig. 7 shows 2 of the
high-voltage windings
connected in series. For
rectification 2 type 83
tubes are connected in
tandem. Low voltage is
obtained from the other

e

winding with another
83 tube.
When it is not de-

sired to utilize a Jow
voltage the 3 windings
may be connected in
series. When used as
shown in Fig. ¥, with
2 type 866 tubes, vol-
tages ranging from

1,300 to 1,620 V. are
procurable,
A more inexpensive

Lo s gt
| +1 Ql.
- —]'I

w9 xB x7T x5 x4 L

method of obtaining the
same voltages is shown
in Fig. 9. Here the out-

V1750v 1 800 2280y 2600V
30 5 et Foay Baady
€80r21 90224 0v2B00V 3240V

put circuits of 3 type
%3 tubes arc connected
in series. In this circuit
it is esscntial that the
filament transformer
supplying the X3 tubes
be adequately insulated
to withstand the high
voltages.
Perhaps

surpassing,

-11-

Pr1 CONN. OUTPUY VOLTS DC
A ]
400y
450v
300v

450v
510v
S60v

o=
o-2
E-3

Figs. 7 to 1. Additional circuit arrangements.

USEFUL RADIO CIRCUITS

(Continued from page 411)

HONORABLE MENTION

SE YOUR HI-OHM VOLTMETER AS A

TUNING METER. The high-resistance volt-
meter, available to mest experimenters, will serve
nicely as a tuning meter if connected as shown
in Fig. 7. No changes in wiring are needed.
Simply remove an LF. or R.F. tuhe, wran the
wire from the positive side of the meter around
the cathode pin (or use a cathode contact
wafer adapter) and replace the tube. The meter

is now acress the cathode resistance, and
will record changes in cathode current.
O. T. PuELPS

HONORABLE MENTION

OW TO ELECTRIFY BATTERY SETS.

Battery-set owners who want to use 110 V.
A.C. for their sets, without the cost of rewiring,
will welcome the arrangement shown in Fig. 2.
By using n type B-12 dry rectifier, as shown,
with an ""A"’ choke and filter, it is possible to get
approximately 2 V. D.C. from a center-tap 6.3 V.
secondary ; and, for the plate supply, 175 V, can
be obtained. A transformer of the type shown
can be readily obtained.

EDWIN STELLHORN
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PROFESSIONAL
SERVICE, M

~ MONTHLY

ADVANCED TRAINING IN

S 0 Aa

The modern receiver is making many
Servicemen *‘old fashioned”—men who
have not kept pace with the new tech-
nical and complex developments by
lack of techrnical training. Technical
proficiency is essential if you desire
to advunce in the Service field.

TRAINED MEN WORTH MORE

Technical training is no longer a “lux-
ury”—it 18 a NECESSITY! R.S.IL.
training was prepared, and is being
constantly revised, by experienced men
FOR experienced men. No waste ma-
terial—but a complete home study
course that starts paying for itself
right from the first.

GOOD MEN HAVE GOOD JOBS

Look at the men about you. The men
who have better jobs—have them be-
cause THEY are better qualified. You
can't stand still in Radio—you either
£0 ahead or go back. Be a success now
—ability is alwuys recegnized. Start
ANY time—take up to 3 years to com-
plete. Get complete details today—the
sooner the better.

RIGHT NOW--WRITE NOW!

o THIS
BOOKLET

/

o

A request on a penny post eard, will
bring you your own copy of this inter-
esting, illustrated booklet. Expluins
courses, school. faculty, terms and your
future in the Service field.

RADIO SERVICE INSTITUTE

SUBSIDIARY OF CRE}
Dept. RC-1, 3308 14th St., N. W., Wash., D. C.
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UNIVERSAL
Velocity and Carhon Microphones
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NOT A SHOT!!

After purchasing a number of articles, my
friend and I stood waiting for a bus. Just
before it arrived I turned to my companion
and asked that he give me the “forty-five,”
warning him not to drop it as it would ex-
plode. With that. an officer standing behind
us took hold of my arm and asked gruflly if
I had a permit to carry a gun. Laughing at
his question. T held out the “forty-five'--
a recently purchased radio tube!—G. Baun-

WPA POLICE-RADIO "NOISE DETECTIVES"

(Continued from page 102)

of disturbances, and the other 3 will determine
the cause for the disturbance.

EQUIPMENT AND PROCEDURE OF THE
“ORM AND QRN DETECTIVES"

The ““radio noise (or "QRM" and "QRN") detec-
tives'" wvtilize an ordinary receiving set tuned to
the wavelength of the police transmitter. The xet
is portable, equipped with earphones and a diree-
tivnal loop antenna, incrcasing the selectivity and
sensitivity of the set. In addition. the volume
control is connected with a meter. which will
register the amweunt of volume or power necessary
to bring in signals clearly.

The men will make a complete tour of the
County, tracking down interference in the fol-
lowing manner: A “detective,” walks down D
Street, earphone on his head, lictening to the
police annonneer. Reception iz distinet and vlear.
Az he continues down the strect, however. a
faint elick-click is heard in the phones. The
noize becomes louder with each step. The “detee-
tive” wulks on. The elick-elick starts to fade.
Ile turns and goe: hack. He repeats the proce:s
until the static or interference has reached its
peak in loudness,

He notes hiz Jucation. He is standing in front
of 417 D™ Street. let us say. He looks up and
seex an electric flash sign over hiz head. It is
probably the cause of the interference which has
drowned out the police station.

On his map showing “1V" Street. he checks 117
as an interference spot. By a wavy line along a
horizontal scale he also shows the increase and
decrease of the reception clarity at ditferent loea-
tions along the lensth of the street, ax well as
the amount of volume ne-c~sary to bring in the
puolice transmis<ion elearly.

The checkers, with permissiun of the property
owners, investigate the flash sikn the next day.
The entire electrical <ystem connected with the
suspected sign is examiped. The wiring and ap-
paratus is searched for leaks, short eircuits, and
improper installation. In the flash sign they find
the wiring had heen improperly grounded., and
that a light type of cuble was used where a
heavier one was neceszary.

Representatives of the City's electrieal division
will be sent to the address and request coopera-

tion in the eclimination of the disturbance,
Samuel B. Finklestein, administrative clerk.
explains. [f the procedure does not bring results.
legal steps ean be taken under a City ordinance
compelling  approval of commercial electrical
apparatus.

The Federal Communications Commission is

warking on a method of control for apparatus
not covered by present laws, such as X-ray and
diathermy machines. Necessity for rigorous
methods of enforcement. however, is not antici-
pated.

SOURCES OF INTERFERENCE

The disturbances encountered fall

following 5 general classifications:
(1) Street railway interference.
(2) Interference from industrial equipment.
(3) Interference from domestic appliances.
(4) Power line interference.

under the
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hauber (from the New York News, New
York.)
(3) Enterference from electro-medical ap-

paratus,

To the uninitiated, interference caused by these
disturbances is similar to static heard on the
home radio set, Actually, every type of inter-
ference has its own individual sound which can
be detected by the trained ear.

The interference cansed by the flash »ign
sounds like the click-click-click of a typewriter.
Trolley cars cause an inereasing and diminishing
hum in the earphones. Poor instlation in a trans-
former between the house service line and eunip-
ment., results in interference soundine like a
series of heavy crackles,

Every spot in the County that produces dis-

turbances will be investigated and the cause
¢hecked.
The radio-interference detectives will start

first on known disturban¢e centers, where police
cars have reported inability or ditficulty in re-
ceiving headquarters ~ignals,

In cases where faulty equipment or installation
is found, the procedure mentioned above will be
followed. Where equipment is found to be zatis-
factory but a disturbance still exists, recom-
mendation will be mude that an interference filter
be installed between the ineoming eleetrieal line
and the equipment. The tilter. consisting of con-
densers and choke coils in various combination-.
absorbs and Erounds the clectrical sparks that
cause interference.

When the crews have completed their check
on the =streets in the County, approximately
14,000 miles of highways will have been cuvered,
and all disturbances recorded on the street charts,
Each chart will represent not more than 2 blocks,
and will show volume needed for reception.

Next, 11 maps—one for each 2 of Essex
Cuunty’s 21 municipalities and 1 for the City of
Newark—will be made from the field charts,
showing volume levels of audilility.

They will be ordinary maps of the distriet.
covered by colored curved lines to indicate the
intensity of receptiun. A section throuzh which
a red line runs, for example, may indicate strong
reception. From these maps the strength af the
transmitter necessary to reach all points enn be
determined.

WHY THIS "NOISE SURVEY?"

Elimination of disturbances will mean. first
of all, that lower-puowered transmitters can be
used, thereby saving the expense of more power-
ful equipment.

The decrcase in interference will promote
police radio efficiency us well as that of private

short-wave, all-wiive. and broadcast radio re-
ceivers.
This is the first comprehensive survey specifi-

cally for short-wave ever to be made, according
to l.ieutenant Leo J. Donchue. project planner
of the Professional and Service project in Essex
County.

Headquarters for the project will be the upper-
floor of the repair department building of the
Newark Department of Public Safety at Lafay-
ette and Congress Streets.

Finklestein. administrative clerk under Public
Safety Director Michael P, Duffy, will have
general supervision of the project, He is in
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charge of the police radioc maintenance shop, has
a radio operator's license and was admitted to
the bar in 1916. He is a member of the American
Radio Relay League, and has his own transmitter.

In discussing the project, Henry Epsel, chief
operator of the Newark police station, W2XEM,
pointed out that radio disturbances appear in
quite unexpected places.

(Note—Radio-Craft rcaders will reecall Mr.
Gernsback’s editorial, '“Man-Made Static,” which
appeared in the October, 1936, issue, pg. 197.
As there suggested local interference problems—
relating not only to pulicessignal reception but
also to all-wave reception of rexular broadeast
programs—in many instances may reccive the
attention of trained *static hounds™ if the inter-
ference conditivns are brought to the attention
of the National Committee for the Prevention of
Radie Interference, 21 Rhame Ave., East Rock-
away. L. I, N. Y.

It is interesting to note further. in passing,
that surveys conducted, along lines here outlined
by Mr. von Struve. in other ecunties and states
throughout the United States will be welcomed
as a boon to tens of thousands of technicians
and non-technicians, alike~—Fditor)

ORSMA MEMBERS' FORUM

(Continued from page 408)

curacy ¢ould be attained if all readings were to
be taken at the half-scale reading of the meter,

The meter may be constructed for any range
desired. I will describe the construction of a
“10-0hm maximum’” meter.

For this range the meter used must have a
resistance (Rm) of 10 ohms. This is achieved
by use of & suitable shunt. The meter I use has
a resistance of 30 ohms, and a range of 1 ma.
A 15.ghm shunt reduces the Rm of the meter
to 10 ohms. and increases the current to 3 ma.

Using 22.5 V. of battery. with Rx open and
Sw.1 closed, the total circuit resistance including
the resistance of the meter will be 7,500 ohms,
and the current for full-scale deflection will be
8 ma. Under these conditions a 10,000-0hm wire-
wound resistor R1 will be adequate. If your meter
has a resistance of 50 ohms, then reducing it to
10 ohms will increase the current to 5 ma., and
a 5,000-0hm rheostat will serve as RIl.

Resistor R3 is a high.-grade rheostat of large
size, and consisting of many turns of low-
resistance wire, and with a range of 0-10 ohms.
This is the most important piece of apparatus
used, and must be capable of fine adjustment.

Unit R2 is a fixed resistor of 5 ohms. In
use the battery is connected, Rl is set first to
maximum resistance, and Sw.l closed. Resistor
R1 is now adjusted for full-scale reading of the
meter. The resistor to be measured is plugred
into the tip jacks, Rx, Sw.l opened, and resistor
R3 adjusted until the meter reads half-scale, The
pointer of R3 will read directly the value of Rx
in ohms, but must first be calibrated to do this.

With the shorting shunt, short terminals Rx,
and adjust R3 until the meter reads half-scale.
This will indicate R3 as having a resistance of
10 ohms, the same as the meter, and will indicate
2ero position of R3. Remove the shorting shunt,
connect an accurate resistor of 10 ochms across
Rx and again adjust for half-scale. This will in-
dicate the maximum position of the pointer on
RS. It will be realized that heavy bus wire must
be used for all connections, so that with R3 at
maximum position there is no appreciable re-
sistance in the shunt circuit. To fill in the grad-
uations, either a decade resistance box, a number
of accurate resistors of small value, or a cali-
brated rheostat for R3 may be used.

Normaxn 8. Davy,
Birch River,
Manitobe, Canada.

The circuit of the short ohmmeter.
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MODEL 305 ONLY

2125

Tests every type of receiving tube made
today and provides for future use .

Tests shorts and leakages . . . individual
tests of Diode, Triude, ’cntode, ete. sections
of the combination type tubes , Ohm-

meter, Continuity and Condenser Tester
inchuded _ .
tures.

. Many other attractive foa-

DEPENDABLE
MASTER
MULTITESTER

for only

33120

41 Meters in One

A portable testing instrument superior in
range, accuracy and convenience. Costs
much less and does much more than any
other similar testing instrument in this
field,

Measures resistance from 1 ohm to 40
miliien ohms in 6 ranges. Capacity from
.0001 to 300 mfds. in b ranges. AC & DC
milliamperes from 10 microamperes to 213
amperes in 6 ranges. AC & DC voltages
from 1/10 volt to 1000 volts in b ranges.
Inductance in 5 ranges and decibels in 4
ranges. Embloys a new and highly im-
proved method of making AC measurements.

A splendid meter for output menasurements.

DEPENDABLE
MULTITESTER
MODEL 403A ONLY

%1325

2000 ohms per volt

Sensational value in a
low price instrument. 403-A
Meter accuracy within 29%.Measures

volts to /10 to 750 1% ohms to
2,000,000 10 microamperes to 50
milliamperes.

Complecte with batterics

For detfailed information about these and
many other DEPENDABLE instruments write
for attractive free catalogue to Dept. C

Seo your jobber or write direct to the factory

RADIO CITY/ [PRODUCTS CO.

98 PARK PLACE “DEPEND ON
NEW YORK CITY, DEPENDADLE
—

SERVICE MAN'S "k
PARTS KIT

Here Is the ideal selection of essentin] parts that will
enable you to servico any type radlo recelver o
amplifier. Ali parts are brand new and the products of
fl'muou'f nationally known manufacturers.~This kit con-
sists of:

25 hy-pasc eondensers; 4 Wet Electrolstic  condenser:s
1 Law voltage, 3¢ voit P'&l!]l(b(lt' bhy-pass condensers; 101
Resistors, ranging n 1,3, 1% and 1 watt; 6 Dry Elee-
trolytic Fliter comleasers: 200-600 \ulls, 3 Assorted
volume controls, with and without switches; 2 “DSl‘a I’llot
Tights 2.5 and 6.3 wolts (10 In a box): 6—1luv. Pilot
lights for A-D(' MidRet ets; 3 Ibs. rndlo hardware,
consisting of nuts, bolt: and washers; 1 Holl tape;
Wiushers; Service Man'z Spaghetti amd wire assertment;
3 AC-TH resl«xlnm-p line cords: 1 2% volt power trans-
former; 1 roll of Rosin Core Solder; I—6 Veolt bower

transforner,
$29.00

Reégular Trade Distount Value ...........

Your speciai price. Shipping Weight—I5 Ibl s gs
AD-7000 Professional Service Man's Kit ...

ATTENTION: SERVICE MEN
AND RADIO EXPERIMENTERS
Send for our [atest, RED HOT BARGAIN BULLETIN,

UNITED RADIO COMPANY
56 MARKET ST, DEPT. M NEWARK, N. J.
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INTERFERENLE

Expert!

Christmas tree flashers, electric
razors, toys, flatirons, toasters,
heater pads, and many other elec-
tric devices interfere with the holi-
day radio programs,

Practically all interference from
electrical devices, both in your
own home and from your neigh-
bors’ homes, may be eliminated
with CONTINENTAL Carbon Fil-
ternoys Suppressors, FOIDH,
F505DH., or FI1005DH.

For radio scrvicemen, Filternoys
units constitute a profitable extra
sale on every service call.

Order at dealer prices, C.O0.D.,
your sample kit of the three best
selling Filternoys suppressors. List
price, $10,00, Money back guar-
anteel

SEND THIS [OUPON!

CONTINENTAL CARBON INC. 1
13914 Lorain Ave., Cleveland, O. : ‘
{ ) Send bulletins on noise elimination. H
{ ) Send, C.0.D., kit of three Filternoys @

Suppressors. List price, $10.00. :
Name ..................cociieiann, :
Address ................. Hereeriieiieia e, :
Jobber's Name ............................. :

Irealer’s prices granted only if your radio job-
bher'zs name s livted.

.00001 Ohm to 11 Megohms

SHALLCROSS
Hi-Lo Resistance Bridge

A direct reading instrument for the
measurement of low resistances en-
countered in relay contacts, coil and
armature windings, as well as other
resistance of any character within
the range of the bridge.

Combines in one instrument a stand-
ard Kelvin Bridge and a standard
Wheatstone Bridge for measuring re-
sistances from .00001 ohm to ||
megohms.

Send for RBulletin 637-P.

[SHALLCROSS MFG. coMPANY
Electiical Measu g fuslronsente
and Accurale Retisloir

700 MAC DADE FOULIVARD

COLLINGDALE, PA.

RADIO-CRAFT
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THE LATEST RADIO EQUIPMENT

(Continned from page 415)

to minimize undesirable external coupling. Top
and bhottom terminal boards prevent stray-field
pick-up; close fit to metal caves gives maximum
hielding.

DECORATIVE COMPACT SET (1240)

LREE plasties. in different colors, form the

modernistic case of this “Kadetie” 6-tube
super., tuning down to 1,725 ke.: the grille is
of tenite, the top is of plashon, and the body is
of bakelite. A ballast tube eliminates hot power
cord; 2nd-detector funetions as A.V.C. Impreg-
nated eoils, like cabinet, are tropical-wenther-
proof. Large airplane dial, right-hand tuning,
dynamic speaker, attached aerinl.

AUTOMATIC TAPE TRANSMITTER
(1241)

UILT to meet amateur demand, this equip-

ment perforates a paper tape with uniformly-
spaced dot: and dashes, by means of the cutting
lever at the side. This is then run by 5 tiny
A.C. motor between ruller-type contacts, ax an
endless belt, it will repeat a call or message over
and over. Cast aluminum case is 5” square.

SOUND ON FILM PROJECTOR
1242)

EFINITELY in the low=cost field, this equip-

ment has many high class features. The
hrefocused 500 W. lamp is couled by a powerful
blower. The motor is adjustable as to speed and
has an electrical guvernor. Motor rewind is pos-
sible without changing reels or belts. The A.C.-
D.C. amplifier has an output of 8 W. and uses 7
tubes. A socket is provided for microphone or
phonograph. Speaker is mounted in a separate

case and has 00 ft, volume

controls :nre provided.

CRYSTAL OSCILLOSCOPE (1243)

EVERAL types of this instrument are made,

the ditference being in the runge of fre-
quency response, That shown is made for n ranye
up to *1,000 cycles. Others cover up to #£5,000
and  *#*210,000  cyeles,  (Coupling  eapacities—
*0.005-mf. ; **0.001-mf{.; ***500 mmf.) The cuses
are of briss, oil-filled to proteet the crystal yuits,
The lowest impedance in the frequency range is
about 30,000 obms, sp thut an ordinary triode
nay be used as a driver. The maximum safe ap-
plied voltage is 100; at a 10-in. radius, a 2 in.
band is then c¢overed by the light spot. The
actuating clement s a tiny bimorph (composite)
crystal, one end of which is fastened in buakelite,
and the other having a '4-in. sauare mirror
fastened to it. (An adjustable stand may be had
for lubvratory use.)

WIRE STRIPPER {1244)

PERATED by a fool pedal, this stripper

assures clean and rapid results. It cun be
adjusted to accommodate wire from Nu. & down
to the finest sizes. The feed is from the xide;
all narts are in sight. May be uscd for stripping
singgle or duplex wire and for center or end
stripping.

NON-EXACT REPLACEMENT
TRANSFORMER (1245)

HOROUGH impregnation against all moisture
and atmospheric conditions assure trouble-
free operation of these units. They are designed
to be used in those receivers for which there are

cable. Tene and

Wire stripper, (1244)

Separate speaker in metal
cabinet. (1248)

=
L]

Replacement transformers.

(1245)

Film projector. {1242}

TIRYED
PLANO
CONVEYX
LENS
(10N
Focus)

/8N sQ

Self-starting synchronous clock

motor. (1249)

COUHTER

MIRROR
ON

BimORPH
CRYSTAL

VeEIGHT
HALL /

. CLUTCH

N —
{veLoLiTy) I FRICTION

MIKE TLLTCH

L
1

Crystal oscilloscope. (1243)
Please Say That You Saw It in RaDI0-CRAFT
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Filter condensers, {1247)

Silent boom stand for mikes. (1250)
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Small 45 V.
A'" battery, (1251) for portable use. (1251)

—_—

B battery

Tiny

no exact duplicates, and are made in sizes fo
from 1 to 12 tubes. The core laminations are so
mounted as to remove all pessibility of mechani-
cal hum production.

"BUG" TELEGRAPH KEY (1246)

HE side-swiping, semi-automatic key is intend-

ed for high-speed operation, in either radio or
land-line telegraphy. It is used, in radio trans-
missien, with a relay. The key is tuned, so tha
its vibrating reed sends dots and dashes rupidly
ag its paddles are manipulated. With the cover
(removed for photo) it is 3% x 25/16 x 21} ins
high. Large tungsten contacts work against sil-
ver, to give long life. An expert’s instrument.

FLEXIBLE CONDENSER MOUNTING
(1247)
{Solar Mfg. Co.}

IDGET dry electrulytic condensers, with high

rating and large capacity in small cases,
are provided with flexible tabs, rotating so that
they ean he used to mount these components
either flat or on edge, with more substantial hold
than the lead wives affard. They can thus be
secured in otherwise difficult corners, ete.

METAL CABINET AND SPEAKER
(1248)
(Wright-De Coster, Inc.)

OR amateurs, experimenters and engineers

requiring a high-quality separate speaker.
that illustrated has been brought out with all-
metal cabinet in black crystalline finish and black
and grey grille ¢loth. Sunplied with either per-
manent-magnet dyvnamic of 5-watt capacity, or
balanced-armature mnagnetic type. The former
has universal transformer. to match output
tubes: the latter 7- and 10-thousand ohm im-
pedances. Size of cabinet 10 x 9 high x 5 ins.
deep.

CONTINUOUS CLOCK MOTOR
(l 249)

BILITY to eontinue running for about an

hour after the current has heen shut off
is a feature of this clectric clock movement that
will appeal to cxperimenters. The electric por-
tion is self-starting amd all moving parts run
in a constant sealed bath of oil. The movement
is noiseless and vibrationless and maximum speed

of 1.800 R.P.M. reached almost instantane-
ously.
SILENT “"BOOM" STAND FOR MIKE
(1250}
{Amperite Corporation)

N the movies, all know, a boom is used to
bring the mike into position to eatch the
hero’s confidences to the heroine. A gimilar

tyne of mike support. useful in many studio
pick-ups, is available, as shown. It is gilent in
its adjustment. controlled by elutches whieh haid
it as set at any derired height or angle. Obtain-
able in chrome and gunmetal finishes.

COMPACT BATTERIES [1251)

ESIGNED especially for ultra-high-frequency
and other portabie use. these units afford
the maximum possible life. The 3 V. battery at
A measures 17/16 x 2064 x 111/32 ins. deep,
while the 46 V. unit at I3 is 5 1/16 x 2 13/16 x
1% ins. deep.
{Continved on page 138)

JANUARY

1937
The Complete

Service Laboratory
By CLOUGH-BRENGLE
Down payment $12.00 (and up)

Let the prestige building ability of these massive
complete laboratories build profits for you.

Cabinets are C-B green with silvered Lumaline
Hoodlight and black front panels. Every dial,
name plate, and control stands out to intrigue the
customer’s eye and buitd confidence in your work.

!\Vith the new C-B small portable instru-

| Lasy Payment Plan ment. Ask your jobber

| you can bring this for full details or write
modern complete today for the new de
equipment into your scriptive Dbulletin.
shop for less money

than you are accus- Write for
tomed to paying for a Deseriptive Bulletin

The C-B Laboratory Cabinet holds any standard 19" panel in
which form all present and future C-B Instryments are aptionally
offered. Buy the cabinet and one instrument. When more
equipment is desired, the blank filler panels may be Quickly
removed.

NSNS

i

4

SPECIFIE

WENTY-FIVE years ago, the first Ham-
marlund preeision products made their
appearance, (o the awvplause of the radio
engineering world. Their dominant superior-
ity became a by-word in lahoratories, in-
dustrial plants, schools, and homes the

show

usad

THE HAMMARLUND
424-.438 WEST 33RD STREET,

mmmmlzl.umn’s 50

&%

world over, Today, speeialists, cantinue 1o
their approval
Hammarlund units by specifving their use
in every conceivable tvpe of rodio instru.
ment. Shown are a few Hammarlund parts
in
Write Dept. RC-1 today, for new 37" catalog with complete description of ull
Hammarlund products!
MANUFACTURING

%
IN!

of these distinctive

1937

the Television Receiver,”

COMPANY,
NEW YORK

YEAI x

INC.
CITY

vd o mive

of PA.

i

H
o
/
1
}

photo. s intemted for wuallty Inst n [ 4 couservilive pow
outjut rating G walls, Desk tower of 80 wutts, Tt §s a hi-fidelity
anlm tier, Im 'nur.‘:llm' T U Bhre sl D channel jnputls, heam-powir
i tulses, ete, 0l deinils mwiled upon reduest.
= NET PRICE, Jess tubes «......uo.s. et Blaa o b $4950
| .. MULTI-PURPOSE, GV D.C.—I10V. A.C. AMPLIFIER This unit is
very popular with T°.A. men, sinee it iz adaltuble both sound traek and indeor 1"\, work, Rated oo

servacively at 26 watls, peak Dower of 33 watt il

SPECIALLY PRICED, Jess tubes o

REALISM IN SOUND

S by AMPLITONE

Al AMPLITONE amplifiers are capuble of realistic reprodurtion, and
f 1 i a maximum of
¥sten)

at
DE-LUXE BEAM POWER AMPLIFIER- Thls unit
It

clunnel  nout .;-m-er.xll LA
use of veloeily milerophone whthout further bre-amplitication. Deserhitlve cireular mudled on reduest.

FREE'—DESCRIPTIVE CATALOGUE AND ADVICE ON P.A. PROBLEMS
AMPLITONE PRODUCTS COMPANY « 135 Liberty Street, New York City

ervice at optimum  cfficiency

nd  aceessories for every Ppurbosc or

hown in adjaeent

i DIt which rermits
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SAVE MONEY

Make the “Old” Tester “‘New” Again

i TR - o
{Mode Set Analyzer)
MODERNIZE vour

OBSOLETE TUBE CHECKER
OR SET ANALYZER WITH

‘““PRECISION”’

This modernization service is available for most
of the popular TUBE CHECKER and SET ANALYZER
models. Instruments are brought "up-to-the-minute
with all the advanced and tested engineering refine.
ments that go into the construction of a ""new job."

"'Precision’ modernizations intorporate accuracy
. . . flexibility . . . ease of control , . . true profes.
sional appearance, When writing for details please
mention make and model number of your old instru-
ment.

WRITE FOR QUR PLAN Mogerzation piyiien

PRECISION

APPARATUS CORPORATION

321 ‘East New York Avenue, Brooklyn, N. Y,

| -
rnized

£ £, Gramer Many R-T-1 Trained Men
Chiet Eni!n."r.

Standerd TrefrCo. | Earn up to $75 a Week and More
&H'Eﬁufual —_— bk 2,
shist Engineer, esC  indus appeinted engineers,
Zenith Radle Corp. Wwho work forl?:.rt.cpr‘;-llo manufaciufs
F_H. Schnell era, will supervise your Training ot
Radio Engineer Tiwme, and get d\mu ready for good-
Grapow Eadlo pay jobs in Radio Broadeasting, In-
ktallation, Scevicing, Public Address
Dr.C. M, Blackburn: stem and Pho lectric Cell work.

Production Dept Iﬁm for coming n‘élnvuy in Televinion,

P.R. Maliory & Co Opportunitier for properly trained
I men better than ever hefore. Kar

while you learn, Some make 83 and

50 B'G $10 a week extrn in spare time ane
to two weeks afler starting. Muny

Radic Caoncerns ;.':-I:n.- unp"to|375 ahwc‘eu in {ull tlm:,\
-Te Ol OF Iheir own business, Some ever

Endorse R-T-1 S0 0 0 NG Gther. trainime tike mine.

them are

Get the facts if you want a better
0, Cros'ov, 3 ool

%IF‘I::II"O:;? T Job, Write now for my frec k.
Warner and  othera. RAY D. SMITH, President.
RADIO AND TELEVISION INSTITUTE
Dept. 221, 2150 Lawrence Avenue, Chicago, 1l

A y post eard brings yo1l our
new, fuli-colop 16:hauge BARGAIN
CATALOG free. Many models
choase  from t: 1 tutes
AC DC, All-Wave and new Fart
se1s that cerate Hke city radio=?
S wst 1l or coupon bl

fer !'lh details of D0-duy no-risk
tr 1 and Agent-Usc
proposition.

WwWrite

P oW Ir‘_"‘—- =

'fg :g?svu MAIL COUPON /.00
GOLDENTONE RADIO CO., f )

TRIAL Dcpt B, DEARBORN, MICH | '
Fnfov it a ithout joh ] send :;?,e I:______ [
i U T o el

cide. Write!  Address . ..c.vociianiiaes resserssaeas

RADIO-C
NEWEST CAR-RADIO

The speaker ean be matched to single or double
output stages. (The non-reflecting etched panels,
indirect lighting and large scales make all read-
ing easy.) See Fig. 1. The power supply is
built-in, a vibrator supplying the 6 V. direct

for JANUARY, 1937
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SERVICING PANEL

(Continued from page 418)

current for testing. See Fig. 1E.

Gur Information Durcaw will gladly supply
manufacturers’ names and addresses of any items
mentioned in RADIO-CRAFT., Please enclose
stamped return envelope.

FaiE—

[ o1~ },‘a'if.i

e
LD

'E;N

E-!

GAS-TYPE FIRE EXTINGUISHER
(1252)

RY carbon diexide jets, recognized as superior

to combat electrical, as well as gasoline fires,
are provided on the Queen Mary to control any
outbreak in her big power plant. A little brother
ia illustrated which i3 the size for shop. garage
or car use. It weighs only 10% lbs.: does mot
deteriorate with keeping; and is easily recharged
with carbon dioxide after use.

Dry carbon-dioxide gas fire extinguisher. Especially
wseful for “'electrical” fires which makes it particu-
larly suited for radio service shops. {1262}

PRINDGR A PH

SECHANISM

ADNITOR
= OPEAPEV

| A sectional type program distributing unit. (1253)
Please Say That You Saw It in Rap1o-CRAFT
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The circuit of the complete car.radio servicing pane! described. Unit E connects the other panels.

THE LATEST RADIO EQUIPMENT

tContnued from page 437)

SOUND SYSTEM SECTIONS (1253)
{The Webster Company}
OR extension on the unit plan. 2 new program
and speech distributing equipment has been
brought out. Radio, microphone and phonograph
are provided; each distributing unit will take
care of ten rooms.

ORPHANS? NO!

They bear the
RCA Trademark!

10,000replacement parts,
available at all times,
prevent RCA Radios from
becoming orphans —re-
gardless of the set’s age!

.

ASSING years and worn parts make

no difference if the radio bears
the RCA trademark. For no matter
how old the set...no matter what
part of its chassis needs replacement
—the part is available.

There are 10,000 RCA replace-
ment parts ready to serve owners of
RCA Radios. All are of the same
fine quality that was originally built
into the set and sell at low prices. If
your local dealer or distributor does
not have the part you require on
hand, he can obtain it for you quickly
and easily.

RCA PARTS FOR PROFIT

Inc., Camdim, M. J.
srrporatioen of Amernica

HOA Manafacouring Lo
A mervice of the Radio
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POWERTONE

Model 801 —Pocket Volt- Ohmmeter

A semsltive, rottinet and a
curate volt-slmmeter that will
Lo thie bosiest instrument o
yubr 'Lib,"* er out on b
Ins soltake read-pgs « D500
b atd 1000 Resistanes regt
Yo ta ) el
bitns Will
fromy U to I Mu, lany Fesisd
anve  range  direet  readbog
Meler s 1000 ohm per vult
ensitlvity.  Battery 1s  <elf -
tafned.  Pansl  1s dlearly f{
mgensat @ g
zerd  adjustmaspl
with  test  prod:
only Tx3147x2%
I-Iro wmhlew with
Lattery P

llllllllll

read

Jotiered {
vided  for
Cumplete
Measures
‘Your

Send for complete h(erature on a variety
of test instruments
JOBBERS WRITE IN FOR PROPOSITION

POWERTONE ELECTRIC CORP,
179 Greenwich Street New York City

Distributor
TRY-MO RADIO CO., Inc.
85 Cortlandt St. New York City

SHORT WAVE GONVERTERS FOR CAR RADIOS

Can b attached to any
ear radlo, 1kas on and
ol switeh aml (does not
affect the reception on
the slandurd  broudeast
ik
Model 300 covers the 15
ty 40 meter hands. De-
signed for the foreign
trade, With this unit
one ntay Yeeelve London,
Rerllin, South Amerlea,
ot List Irico 19.95
Mod 100 i’olice converter wilh fixed condenser covers
1500 to 2600 Kllowyeles List I'rice 9.95
Model 200 Pollee ronverter with varlable condenser and
itlurninated dlal. Covers 1500 to S50m kitoeyeles,

Lizt I'rice 17.95
Model 400 Police converter with fixed condenser. Covers
the ultra short wuve bands from 5 (o 10 moters,

List Price 13,95

Jobbers and dealers wanted

ABC RADIO LABORATORIES i, v Thatuma. v St

To Readers of RADIQ-CRAFT

FREE POSTCARDS MAY BE HAD UPON
WRITING TO THE PUBLISHERS

These posteards make it easy to answer ad-
vertisements which appear in RADIO-CRAFT,
without cutting valuahle data which you may
wish te save.

Many times manufacturers request you to
“clip the coupon™ when answering their ads.
Often this meuns destroying part of an article
on_the reverse page you may need later for
reference. Save your RADIO-CRAFT issues
complete. 1f you should ever want to scll
bound volumes, or certain copies of RADIO-
CRAFT. the resale value of uncut issues is
very much higher than that of mutilated ones.
So send for a supply of these free post cards
and use them in snswering all RADIO-
CRAFT advertisers.

BUILD IT TOI.IHSEI.F

You ocan bulld this
Trafler with ordinary
tools easily from our
step-by-step construstienal
sheets and large sized blueprints.

Fincat designed “lrailer in exinmmes Slesos 4. Toilec. Shower. Eleoe
$iva 795" of the cost by bailding it yourselt. Band 26o for plane
sheet, illustrations xnd datails.

Bidg.

— g9

RADIO REPAIR CEMENT

“THE ORIGINA EAKER CEMENT "

kit ': lt;lsrpumcg. men'di :c:"l‘u.n:.ll‘

Th Qr torn coOl n nk adjustments, )

Inos‘i ‘ube base: rnd caps, coils, leads etc. Dries

tast. Vibration nmn waterproof. inval-

uable aid to S-rvice Man See your job.
. ply y:n.'wvlle us.

e

. €0
‘Radio Div, ko-:klmd, “Ninols

RADIO COURSES

RADIO OPERATING: Prepare for Gov't
License Exam. @ RADIO SERVICING:
Inchuling Short Wave@ AMATEUR CODE
® ELECTRONICS @ TELEVISION @
Bay and Evenlng Classes—Booklet 1'pon Request

New York YMCA Schools

4 W. 6ath Street, New York City
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SUN-SPOTS AND SHORT-
WAVE RADIO FADE-OUTS

(Continued from page 402)

outa might be produced by the sudden and spec-
tacular eruptions of gasesus material from sun-
spots that are suspected of ciusing magnetic
storms and the awrori. Consequently he urged
astronomers to make specinl observations of
the sun, and radio operators to be alert for
unusual disturbances, whenever a fade-out is
expected.

SHORT-WAVE OBSERVATIONS AT MOUNT
WILSON OBSERYATORY

At the Mount Wilson Observatory of the
Carnegic Institution of Washington, located at
Pusadena, California, an attempt has been made
to photograph the sun continuously on the days
when a fade-out was supposed to oecur., Five
of these 54-day periods have now passed, and
on all except one either a4 major fade-out or
unusual transmission diflicultics weve reported!

Solar observations coukl not always be made
because of clouds, but on the dates of 4 of these
fade-outs brilliant sun-spot eruptions were seen
either in England or at Mount Wilson, 3 of
which were apparently connected with radio
anomnalies. In addition, an exam.iu:lliun has uaiso
been made of photographs of the sun taken
in the past at Mount Wilson. By a fortunate
coinecidence, plates had been taken while the
fade-vuts were actually in progress on 3 of the
5 dates first reported to Dr. Dellinger, and all
3 showed sun-spots to be in eruption at the time,
But perhaps the most striking case of ali oe-
curred on April B, 1936 when a «un-spot crup-
tion bix enough to engulf the entire earth and
a widespread fade-out were observed to oceur
within a minute of each other. 1t is here that
the short-wave listener-in c¢an be of help by
noting the exact time of the fade-outs, o that
we can determine whether the eruptions and
fade-outs are actually coincident or not.

Future fade-outs may be predicted for 1937
on January 3, and March 26, but it must be
emphasized that these dates may easily be in
error hy as much as 10 days. Anyone really
interested in following-up this effect should
make a note of anything unusual in short-wave
reception. regardless of whether or not it occurs
near these dates. It is hoped that a careful
and systematic comparison of radio and solar
phenamena over a period of several years may
result in a better understanding of conditions
that influence short-wave radio transmission.

(The author, Mr. R. S. Richardson, is asso-
ciated with the Mount Wilion Observatory and
Carnegie Institute of Washington—the work of
this observatory in recording radio fade-outs and
their relation to astronomical phenomena has
been reported in the pages of Radio-Craft in
recent issues. Incidentally, television investi-
gators are awakening to the importance of
research such as here reported by Mr. Richarde
son.~—Fditer)

OPERATING NOTES

(Continued from pagec 41X)

condenser, a 3-mf. electrolytic unit.

A highly microphonie condition will also result
when this condenser breaks down, as well as
a motorboating hum that is hearl as seon as
the manual noisc-suppressor control i turned
even slightly counter clockwize,

The eompluint of reeeption cutting off sharply,
and the presence of circuit osecillation and motor-
boating throughout the entire tuning range have
been  frequently traced to an  apen-circuited
screen-grid bypass condenser, a 0.3-mf. tubular
unit.

Lyric SA-133, 1300. When these receivers are
serviced for a loud hum which dJdevelops ns the
tubes reach their normal operating temperuature.
and the grids of the 2A5 tubes glow red. check
for a grounded R.F. choke in the high-voltage
secondary circuit,

A loud. Jisturbing arcing that is heard at high
volume levels is caused by the veice cofls arcing
over to the field-magnet pole pieces. If cleaning
and re-centering the voice coils do not overcome
this Jdifficulty. try connecting a 50-ohm resistor
from the ungrounded side of the output trans-
former seccondary to ground. Should this cut
volume down too much or the arcing-over is still
present, decrease or increase the value of this
resistor, as the case may he.

BERTRAM M. FREED.
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"SHOP WHOLESALE!"®

IT'S SMART TO BE THRIFTY

Get the habit . . . . Shop in your Slip-

pers _ . . . it's EASIER —it's ECO
\()MICAL Use the BIG FREE 1937
Radio Catalog to save Time, Money,

Shoe leather, for this hook contains
the most comprehensive collection of
radio values ever assembled in 156 pages
of a catalog. Whatever your radio re-
quirementx, you'll find them here—re-
memher—Wholesale offers COMPLETE
stocks of FRESH, STANDARD mer-
chandise and twenty-four hour ship-
ments.

XMAS ELECTRICAL SPECIALS

Our Speclal Xmas Electrical Catalog points
the way to easy and economical buying of
electrical gifts this Xmas. A swell collection
of electrical toys, household aqulpment. ete,
Send for it TODAY , , , it's FREE!

"?Hms YOU NEED IN RAD

SEND FOR OUR
CATALOBGS ...

WHOLESALE RADIQ SERVICE CO., INC.
100 Sixth Ave.,, New York, N. Y,

Check
Rush Free Radio Catalog é5A3 ()

Rush Free Xmas Electrical Catalog 67A3 { )

Name

Street ...........
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Bi16 VALUES
in Small Bulk g4

Maximum capacily or capacities . . . ade-
quate working voltage . . . compart eard-
board case . . . economical service life . ..
and very lowest cost. That’s the story of
AEROVOX PBS series electrolyties.

Umt shwn Is dual 4-4 Separate leads for sec-

V. Note size tions.  Color-coded  for
umparnon. polarity indication.
Single, duwal and triple Handy mounting  lugs.
section units. 200 and Extreme compactness at
450 v, working. Popular no sacrifice of perform.
capacities. anco.

Ideal general-purpose units for condenser repairs in

ahsence of AEROVDX exact duplicate replacement con-

densers.
More pages. More items.

New CATALOG' More choice. Lower Prices.

Write us or ask your jocal AEROVOX jobber for topy.

CORPORATION

70 Washington SL P Breoklyn, N. Y,
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—FREE—

The World's Most Comprehensive
Catalog of AMPLIFIERS and P.A.
Sound Systems . . . .

Write for Catalop No. 3708 which lists
mofe than B? ultra.modern amplifiers
together with complste details of the
latest anti-howl, automatis audio volume
control, volume expander, and floating
audio beam power amplifiers. No P.A.
Teehniclan ean afford to be without it,
SEND_ YOUR P.A. PROBLEM TO
A. C. SHANEY, FOR FREE CON-
SULTATION.

Dealers, Jobbers and Distributors
write for. attractive proposition.
Public Address Division

AMPLIFIER CO. of AMERICA
37 West 20th Street New York, N. Y.

RADIO|
VALUES

factory prices—Save g

Lowest priced goed

ihe. market. Uscs a8
tuhes. M-mdu\o 1

c P
dial, built-vy
antenna  and
altractive cab-

ume and
1-6C8. 1-6D8, ’

Works anywhere—on any 110.
volt eArﬂﬂl Covers the standard broad.
cast band. A real portable personal
sat. Cln be carried anywhere.

[ ]
[ ]
1 5-Tube A.C.-D.C. Dynamic Speaker
'
[ ]
[ ]

qulllty Uses

Short-Waves —Aeroplane Dial
5 latest tubes,

[:3d dynamic

speaker, illum-

inated ae.

I“O tone

cabinet. Two models.
ro; Model ($8. 93 an.i
and  Broadcast
. Warks (():“

" . 2077 deposit
WRITE TODAY FOR FREE
rge sclection of latest

PARAMODUNT TRADING CO
3HTH AVE. MNEWYORK CIT

ILLION TUE

TESTER
FEATURES

1. Emission

2. Metal Tubes
3. Shzris HOT

4. Leakage HO1
5. Resistance

6. Electrolyties
7

8

80 E

. By.Pass
Condensers
. Neon Allgn.

ment

MODEL CN

3395

Here's what the Servlce Men «ay about the New Mil-
lien Tube Tester! **Mast valuable purchase of test
equipment we mude during the last year.”” ‘It shows
up weak tubes hetter than my expensive—tester.”™”

If your johber cannot supply You—order direct—207
dcposi'. required on ©. O, 1. orders. Tear cut thiz al
and send it to us NOW for information on complete line,

M | LL |o" RADIO AND TELEVI-

SION LABORATORIES
361 W. SUPERIOR ST., CHICAGO, ILL.

RADIO-CRAFT

HOW TO GET "LONG DIS-
TANCE" ON YOUR ALL-
WAVE SET

(Continued from page 403)

alent to 11,750 kc. The frequency is a large num-
ber. Therefore, it has become the practice when
dealing with short-wave stations to give their
frequency in megacycles instead of kilocycles.
Mega means million, while kilo means a thousand.
Therefore, a kilocycle is really a thousand cycles
and a megacycle is a million cycles. Consequently
1 megacyele (me., for short) equals 1,000 kilo-
cycles or ke. Thus the station whose frequency
is 11,750 kec. can be identified as operating on
11,75 me. Note that the last figure of the fre-
uency in kilocycles is generally dropped when
using kilocycles. Megacycles are not used with
regular broadcast-band stations because there the
kilocycle method is satisfactory since the figures
involved are small, Station WLW on 700 ke. could
be written as 0.7-me. if desired. For aid in
remembering the difference between these three,
a list giving the meters, ke. and me. of a number
of reference points is given, as follows: b0
meters equals 6,000 ke. or 6 me.; 30 meters equals
10,000 ke. or 10 me.; 24 meters equsals 12,000 ke,
or 12 mc.; 13 meters equals 20,000 ke. or 20 me.
(Also, see Fig, 1.)

SHORT-WAVE TUNING

Looking for short-wave stations is an entirely
different procedure than tuning-in stations on the
regular broadesst band. On the latter range
most persons c¢an be certain of hearing their
favorite stations at approximately the same loud-
ness and clarity whenever they listen for them.

Short-wave reception is not at all like this,
however. Certain wavelength or frequency bands
are suitable for long-distance reception from a
given point only at certain times of the day.
In addition, the season of the year plays an im-
portant part in determining what wavelengths
will be most suitable for transmission to certain
ureas at any given time.

GENERAL RULES FOR BEST S.-W.

Do not expect to be able to turn on your radio
sel and tune-in a certain short-wave station at
any time of the day. This is impossible, First
of all the factors mentioned is the effect of the
time of day on reception. {See Fig. 2.)

Reception Conditions During Daylight. During
broad daylight the shorter waves or higher fre-
quencies are the only ones capable of providing
long-distance reception. Thus the waves from
10 to 20 meters (15-30 mcs.) give best results
when there is daylight either at the station;
at the receiver; or, at both places. The shorter
the wave. the better it is for daylight communica-
tion.

The atations operating near 20 meters {15 mc.)
are heard best in the Fall and Winter when there
i= daylight over most of the distance between
the station and the listener. The stations below
15 meters or above 20 mc, are heard best during
these seasons when there is daylight over the
whole path. Practically, this means that Eur-
opean stations operating near 15 mes. are heard
best in the U.S.A. at this period from 4 to 7 a.m.
and 11 a.m. to 4 p.m. The stations above 20 mcs.
are heard best from 7 to 11 a.m. Asiatic and
Australian stations in these bands are heard best
from 9 am. to 7 p.m.

Reception Conditions at Night. The stations
operating between 25 and 33 meters (12 and 8.5
mes.}) are heard best when there is darkness
over most of the path between the listener and
the broadcast station. Thus the Europeans in
this band are heard best from 4 p.m. to 5 am.
Asiatic and Australian stations are heard best
from midnight until 9 a.m. Wavelengths from
33 to 60 meters (R.5 to 4 mes.) give best long-
distance reception when the whole area is in dark-
ness. Europeans are heard in this band from
6 pm. to 2 a.m. At present this band does not
give very good reception of European stations at
any time: the higher frequencies are superior
for this purpose. However, many South American
stations can be heard from 5 p.m. until 6 am.
in this band and especially near 6 mes. The waves
above 60 meters (below 4 mcs.) are not suitable
for long-distance reception (over 2,000 miles}, at
present.

The listener should remember that on the short-
wave bands the higher frequencies are best for
long-distance daylizht reception and the lower
frequencies for night-time reception. Also, the
season of the year determines which frequencies
are the best,

Pleagse Say That You Saw It in RADIO-CRAFT

www.americanradiohistorv.com

JANUARY, 1937

for

Learn Morve uﬂbout

RADIO 214 A B C of
AIR CONDITIONING

HE RADIO-CRAFT LIBRARY SERIES—a
most complete and authemtic set of Volumes

—treats ind.vidually, important divisions of
radlo. Fach book has been desifned to give
ycu the opportunity to learn one or more
brafiches of radio, The authors of the books are
well-known to evervone. Each (s an  expert
radlo man; an authority on the subject—each is
thoroughly famillar with the field which he
rebresents.

All Books Uniferm
The volumes in the RADIO-CRAFT LIBRARY
SERIES are all unlform. 6 ¥ 9 inches. Each
book contains on an average of 50 to 120 itus-
tratlons. The books are printed on an excellent
:rnge of paper which makes the type easy
eading.

No. |
RADIO SET ANALYZERS
8y L. VAN DER MEL

No. 2
MODERN VACUUM TUBRES
By ROBERT HERTZBERG

No. 3
THE SUPERHETERODYNE BOOK
€. J. FITCH

No, 4
MODERN RADIO HOOK-UPS
By R. D. WASHBURNE

No. &
HOW TO BECOME A RADIO SERVICE MAN
By LOUIS MARTIN
No. 6
BRINGING ELECTRIC SETS UP TO DATE
By CLIFFORD E. DENTON

No. 7
RADIO KINKS AND WRINKLES
By C. W. PALMER
No. 8
RADIO QUESTIONS AND ANSWERS
By R. D. WASHBURNE

No. 9
AUTOMOBILE RADIO AND SERVICING
By LOUIS MARTIN

No. 10
HOME RECORDING AND ALL ABOUT IT
By GEORGE J. SALIBA

No. 1
POINT-TO-POINT RESISTANCE
MEASUREMENTS
By CLIFFORD E. DENTON

No, |12
PUBLIC ADDRESS INSTALLATION
AND SERVICE
By J. T. BERNSLEY

No. 13
A B C of AIR CONDITIONING
By PAUL D. HARRIGAN

No. 14
POCKET RADIO GUIDE
By NAT LESSEM

BIG DISCOUNT OFFERED
When Five (8) Books or More Are
Ordered, Deduct 209,

RADCRAFT PUBLICATIONS, INC.
99 Hudson Street. New York, N. Y.
L L L R N N § ) L L 8 X N N B 0§ 3 J

RADCRAFT PUBLICATIONS. INC. RC-137
99 Hudson Street. New York, N, Y.

[ have cireled below the numbers of books in the
RADIO-CRAFT LIBRARY SERIES which ¥ou are to
send me, and have deducted 209 for ordering five (5)
bocks or more. I have included my remittance in ruil, at
the price of 50c each. when 1less thaun five books are
onlered,

The amount of my remittance is.
{stamps, checks or money orders arccmedl
bers wanted:

1 2 3 ¢+ 5 6 7T 8 % 10 1 112 13 4

"' Gircle” wum-

State ......
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FACTORY TO YOU

LATEST MODEL REMINGTON TYPEWRITERS

for

BRAND NEW, latest
model Remington Port-
able for only 104 a day! Amazingly low price di-
rect from the factory. Every essential feature of
large office typewriters—standard 4-row key-
board, standard width carriage, margin release,
back space, autamatie ribbon reverse. Act now,
while this special opportunity holds good.

You don't RISK a Penny
‘We gend you this genuine Model 5 for 10 days’
free trial. If not satisfied, send it back. We pay
all shipping charges.

FREE Typing Course and Carrying Case
You will reccive FREE a complete simplified
home course in Touch Typing. Also FREE, a
handsome, sturdy carrying case. No obligation.
Mail coupon for full details—NOW.

Remington Rand Ine.: Dept. 189-1

315 Fourth Ave., New York, N, Y,

Tell me, without obliration, how I can get 8 New
Remington Portable, plus Free Typing Course and
Carrying Case, for 10¢ a day. Send Catalogue,

Name...cooeeeciiiiiiiiiiinnn, FE

Ea. I‘AHEEHS

The Only Madazine
of Its Kind

TELLS HOW:

@ To Look for a Job

@ To Better Your Present Position
@ To Plan Your Career

@ To Choose an Occupation

@ To Earn Money in Spare-Time

@ Inside Stories of Successiul Men,
Etc., Ete.
On 3ll newsstands 25c.

If your dealer cannot supply you,
send a quarter and we willforward
a copy at once

JOBS & CAREERS

520 N. Michigan Ave., RC-137. Chicago, III,

(‘.LASSIFIED ADVERTISEMENTS

ts in this section are Inzerted at the
¢ centy per word fur each fn-ertion—
s aml address eaeh count a3 one word.

nume, Initi

cash should  acompany  all clasatied  advertise
ments unless placed by a recogmzed advertising
aweney. Noo than wards are gecepled.
Adveetiziug for the Feb 1837, is.uw should

he received not later than ).(‘N‘mlll“ Tth, 1934,

A.C. AUTC GENERATORS

TURN '\LR.\I' INTO MONEY. AUTOPMAWER SHOWS
and e«nunumlly aute generators can be

converted lnmA C. or D. C. gencratars and D. . motors,
to 1000 voltv; for sound, rad p wer, Light, or weldin
No previous expericniee neces-ary  cani! h-h informution all
in new hook, with .Imile instructions and illustrations.
Endorsed by thousands. only §1.00 hostpaid.  Autapower,
I1 x-X Hoyne Ave., h
INSTRUCTION

WOaRK l'UIt ‘l'\Tt'LI‘ NAM. £105-2175  MONTIL
Mer-wome next |\ -' x. iinaticn.. List jobs and
full 111 4T nte t Frankhin  Tnstitute,
Depet. T Rochester, \n\ Y

RADIO
RADH) ENGINEERING, BROADCASTING. AVIA-

uon and police radis, servicing, Marine and Marse Teleg-
raphy taught thoroughly. All expenses low. Catzlog
free. Dodge s Institute. Plne Street, Valparaiso. Indiana.
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In Summer the higher frequencies give better
results, even at night, while in Winter the lower
frequencies are the moust effective and provide
the clearest signals. The various short-wave sta-
tions realize this and generally broadcast on 2
or more frequencies, simultaneously, using a high
and a low frequency. These stations also chanke
the operating frequencies several times during a
day shifting to lower frequencies as darknes
approaches. They also make seasonal changes
in frequencies used to insure good reception at
all times. A great many newspapers earry daily
schedules of the best-heard short-wave foreizn
stations; these station lists give last-minute
details as to the exact freduencies being used at
any time. There are also a number of magazines
which publish the operating schedules (fre-
quency, and time on the air) of all stations.

WHERE THE STATIONS APPEAR
ON THE DIAL

Most of the short-wave broadcast stations are
heard within the following regions on the diul
of a receiver: 5.8 to 6.3 mes.: 9.45 to 9.7 mes.:
11.7 to 11.9 mes; 15.1 to 15.35 mes; 17.75 to 17.~
mes. and 21.45 to 21.55 mes. (See Fig. 2.)

Stations are heard outside of these bands but
the great majority of stations are heard within
them so the new listener would do well to confine
his attention to these areas, at first.

Another point to remember is that most stas
tions are not on the air all day as are the
resular local broadeast stations. If a certain
station is not heard when tuned-for, it is possible
that it is not broadcasting at the moment. If the
supgestions given here are followed the short
waves should yield a great deal of entertainment
and many thrills.

AN EASILY-BUILT CONDENSER
ANALYZER FOR THE
SERVICING BEGINNER

(Continued from page 413)

once and o out: a shorted condenser gives a
steady glow: a leaky condenser makes the bulb
flurh intermittently.

For checking leakage of electrolytic condensers,
the milliammeter used has a scale of 5 or 10 ma.
and has shunts for multiplying the range by 10
and 100. Be sure the rotary switch Sw.3 is the
tipe that shorts between contacts. Note that
the ““Off" position shorts out the milliammeter to
provide for the initial surge of current when
an electrolytic is connected to the tip-jacks
marked Common and Mils. After the condenser
charges, the switech may be thrown to the other
positions for reading leakage current. Electrolytic
conaensers which show a leakage of more than
alout 1 ma. per mf. are defective.

LIST OF PARTS

One Weston Model 476 A.C. voltmeter, 0-150
scale;
On¢ Weston D.C. milliammeter, 0-3 ma. scale;

and multiplier shunts for 50 and 500 ma.;

(n¢ Blan the Radioc Man neon lamp. 1 or 2 W.;

(e Blan the Radio Man rotary switch, 4-point,
for 500 V., Sw.3;

Twe Blan the Radie
11¢-V, line;

Three lnsuline tip-jacks;

1v o Insuline test prods and leads;

Six binding posts;

One Blan the Radio Man light plug and cable,
wire, etc.;

Ore cabinet or baseboard for mounting.

Man snap switches, for

BERiES MF
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-
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Sample series and parallel curves.
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A Complete Line of
Complete P. A. Systems

U.S.ESs built
around rugged high fidelity
featuring latest
design.
Evervthing from 10 watts

Rea-

Svstems  are
Amplifiers,
developments  and

to 240 watts output.
sonably prieed.

Write for No. 106 catalog.
(et the US.E. proposi-
tion for handling this

in your territory.

line

60 WATTS  eT
AUDIO

OUTPUT 6-2—5-
UNITED SOUND ENGINEERING CO.

2239 University Ave., St. Paul, Minn.

FOR those Servicers who Prefer a paper dislectria

byeass or filter condenser, Cornell:-Dubilier have per-

fected the Type PE condensers. Theso high quality

paper drelectric condensers simulate electrolytics In

& pcarance, lhoudh actual caPacity is 1/3 to (.2 that

of electrolytics they are to replace.

Check these outstanding features found

only in the PE SERIES

& No Puolarity To Observe.

# No Leakage.

# Negligible Power Factor
1518,

® Conservatively Rated.

Character-

FOR AN ECONOMICAL AND GOOD

SERVICE 0B %%ES Fg PAPER CON-
e “THE WORLD'S LARGEST EXCLUSIVE
i CONDENSER MANUFACTURERS™
s PAPER = « . MlcA AN
St DYKANOL , WET & DRY

ELECTROLYTICS
CORNELL-DUBILIER CORP.

:"‘ o 1014 Hami'ten Blvd..
i j"; s o, So. Plainfield, N, J. _.r
S R
e S o
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holds great rewards
for trained men

The big opportunities in Radic will be
enjoyed by trained men. The Interna-
tional Correspondence Schools Radio
Course, prepared by leading author-
ities and constantly revised. will help
make you a trained manl R fascinat-
ing book ~ FREE,

AVIATION ENGINEERS

are leaders In modern progress

Aviation doreuds upon engines,
and knowledge of aviation
engines is a long step toward
success in this rapidly growing
industry. Many leading aviation
ongmeus today took their first
steé: SY mailing a coupon to the

ﬁ . at Scranton. Why don‘t

you follow their example 2

INTERNAT 4L CORHESFONDENCE SCHODODLE

Box 6677-C. Scranton, Penna.
Explain fully about your tourse in the subject marked X:¢
O RADIO

O AVIATION
Chemistry Acoountancy
1nvention Advertising
Refrigeration Electrical Enuinenrml
Air Conditiening Dnﬂ
Architecturs card Lettering

O Good Enlmh

SAVE MONEY
ON EVERYTHING
YOU BUY

New 100-Page Catalog Just Out!

SEND FOR YOUR FREE COPY TODAY!

Buy efliciently, economically. safely!
lHundreds of high quality items—Ilead-
ing lines and standard brands—at prices
amazingly low! Real bargains! Squure
dealing! Write today for your hig. free
copy of this new catalog hot off the
press,

RADIO CIRCULAR CO., INC.
915 BROADWAY Depl. RC NEW YORK, N. V.
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EXPERIMENTS WITH A
HI-FI AMPLIFIER

(Continued from page 400}

volume control. and a dummy impedance of the
same value as the impedance of the speaker
(to provide suitable balance for the entire line
when any one or more speakers are taken cut of
scrvice). The simple single-pule  double-throw
switch, indicated in the dingram connects the
loudspeaker inta circuit when the switch is
thrown in one direction and throws the repro-
ducer out of circuit. replacing it with the fixed
impedance. when the switeh i thrown in the
opposite direction.

In a circuit of this nature the best results
will be obtained if the volume control is made
up of the T- or l-type, connected across the
speaker. The T-type provides semi-constant im-
| pedance while the l-type is known as a constant-
impedance volume control, (A comprehensive
booklet on this subject has been prepared by
the engineering department of a well-known
manufacturer®, and is available for the asking.)

The matter of providing a suitable panel
mounting for the contruvl of each speaker will
suggest itself to the experimentor who is in the
habit of making and operating devices of this
nature, but we suggest the following. A regular
electrical outlet box having a fuce plate with 2
holes such as is used in connection with the
ordinary push-type electric switch as shown in
Fig. 2H. The balancing impedance is placed in-
side the box and one hole is used to mount the
volume control while the other is used to mount
the single-pole double-throw switch, This latter
may be of the regular electrical toggle variety
or it may be one of the typical radio switches.
The impedance-matching unit, which is thrown
into circuit when the reprodncer is thrown out

of circuit. is simple to procure: it may be a
500-ohm resistor of the 10-W., wire-wound
variety.

Various types of loudspeaker arrangements

may be employed and there is no limit to the
experimentation thiat may be conducted by the
owner of an amplifier of this nature. If 2 speak-
ers are employed in the same room they should
be so arranzZed as to prevent the sound wuves
from one. striking the front surface of the cone
of the other., One system that has worked out
very satisfiactorily for us has been to use a
triangular type of baflle, mounted in the corner
which is made up by the ceiling and 2 side walls.
The second speaker has been similarly mounted
in & corner at the opposite side of the roum. The
angles at which the speakers are faced are
arranged so that the sound waves reflected by
the bure floor. when the room is used for dancing.
will not strike the front surface of either spenker.
In most instances it will be found that this diffi-
culty will be automatically obviated by the absorp-
tion which is produced by the clothing of the
dineers.

Tt should be remembhered that high fidelity is
only possible where the high-frequency notes of
a musical selection appear in their normal per-
centages, When the ordinary type of high-
freauency reproducer is employed, the sound
whizh it emits preceeds in a comparatively
straight and rather narrow line from the orifice
of the speaker. Unless the speaker is mounted
at a high position in the room., as suggested
above, much of the brilliance of tone. which is
provided by the hizher audio frequencies, never
reaches the car of the listener. To a large extent
this difficulty is obviated by the arrangement we
have suggested.

Placing & loudspcaker in the center of a Jarge

NEW FIELD

Sell cur complete line of 16 MM and

35 MM motion picture equipment for

CATALOG theatres, institutions. clubs_and home
s T use, We have everything. Tremendous
FREE! field; liberal profits. Write TODAY.

1600-RA B'DW'Y, N.Y.C.
CABLE—SOSOUND, N.Y.

S.0.S. CORP.

2| Standard

“Hlu " SPEI:IIL Telepiex

A highly efficient code
teacher using heavy spe- ||}

ciglly prepared  waxed
paper tape, having two
rows of

wall using that wall for a bafle is all right as
far as the 1eproduction of the low frequencies
is concerned but this procedure suffers in the
same way as the ordinary type of reproduction
in that the high freduencies are sent out from
the speaker in a straight line. If the reproducer
is at level of the ecars of the auditors the high
frequencies appear to be accentuated when they
are directly in front of the loudspeaker and they
seem to be completely lacking when they move a
slight distance to one side or the other.

The subiect of the correct placement of loud-
speakers for securing the most satisfactory re-
sults is n study in acoustics which offers a very
wide field of experiment, concerning which very
little practical knowledge is as yet available.

perforations.
write for Free folder Al
We are the originators of
this type instrumeat I ]

TELEPLEX 00.
N.Y.C.

Instrument with tapes
pre DIM by

xpel't and
te  Co
lll {18 \Mlhoul uurllhlnr

72.76 Cortiandi $t.

Ik

*The nome and addrcss of the manufacturer
will be supplied upon. receint of a stamped and
asclf-addressed envelope.

www.americanradiohistorv.com

JANUARY,

for

'G. E.
PHONOGR
MOTOR
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Formerly
Sold for
$15.00

\/’ARIABLE speed induction type self-

starting, 110 wvolt, 25 to 60 cycle,
AC, with speed control. Plug and cord.
Speed range from 5 to 200 RPM. Can
be installed in place of old-fashioned,
hand-winding speed motor. Also ideal for
display turn table, and a hundred other
uses. These G.E. Electric Motors are
brand new, in original factory cartons.
Same motor that formerly solds

for $15.00. Only

Shipping weight—12 Ibs.

U. S. NAVY
AIRPLANE-TYPE

$ a:ég

Microphone and Receiver

TRANSMITTER
Sy

€AR €aPS "

l

BREAST PLATE

)

28 FT
- MEAVY
INSULATED
CABLE

TWO CIRCLIT
JACK

HIS Microphone and telephone headset

outfit was built especially for the U.S.
Navy Aviation Corps for Plane-to-Plane
and Plane-to-Ground communication.

The Holtzer-Cabot Electric Company con-
structed the outfit to Government specifica-
tions and under rigid Navy Department
supervision.

The outfit consists of a low-impedance
carbon microphone (transmitter), securely
fustened to a metal breast-plate, and a set
of heavy-duty, low-impedance earphones. A
specially constructed switch on the back of
the breast-plate controls the miecrophone
circuit. The earphones are U.S.N. Utah
type. attached to adjustable headband.
Twenty-eight feet of very heavy weather
and vmtcrproof conductor cable. terminating
in a special brass plug. is furnished with this
complete outtit. Current of not more than
10 volts should be used. A storage battery
is the most satisfactory current quppl\.
Talk in a natural tone of voice, when using
the outfit, with the lips close to the mouth-
piece, Shouting and loud talking should be
avoided.

We understand that the U.S. Government
paid more than $40.00 for each of these out-
fits, We have bought the whole lot at a low
price and are offering them. as long as the
supply lasts. at $4.96 each. complete as
sho“'ﬁ) in illustration. The shipping weight
is 9 Ibs.

All merchandise in original packages—
never used. Money-back guarantee.

Atl ?hupmentn will he forwarded by Express
ollect if mnot sufficient postage included.
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BASIC OSCILLATOR CIRCUITS YOU SHOULD KNOW

(Continucd from page 410)

OSCILLATOR IS A "JUNIOR"
BROADCAST STATION

The oscillator s, in short, a broadenst trans-
mitter, of wvery great tuning range, although
intended for reception only in one room. s de-
sign, construction and functioning, therefore,
follow transmitting technique, so far as wave
(signal) generation is concerned.

The 3-Circuit Regenerator. The old-fashioned
regenerative broadeast receiver, with which
broadcast listening started (or, at least, passed
beyond the crystal stage) was a transmitter when
the grid was "tickled” too much: as the ncigh-
bors oftentimes found to their sorrow. In those
days, sets interfered with each other often more
than other man-made stutic! The reason iz that
the rcgencrative set (Fig. 1A) feeds back R.F.
energy from its plate into its control-grid circuit ;
and this grid circuit in turn feeds it back into
the antenna. Such a set is, in fact, an oscillator
and, if properly calibrated, could be used as a
“service oscillator” or so-called “‘signal genern-
tor.” In fact, some ingenious early radio experi-
menters did this very thing, if crudely; and we
still find circuits of this type in use.

In a receiver, nowadays, escillation is permitted
only in apecial tubes: but in the old regenerative
detector it was used to obtain sensitivity—usually
at the expense of quality. For one thing, it was
hardly ever possible to tune the regenerative
detector to the exaet frequeney of the received
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ever been offered at this low price
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eye-pieces. Lightweight frame of special
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complete, including Suede Leather Zip-
pered Bag.

GRENPARK COMPANY

99 HUDSON STREET NEW YORK, N. Y.
MAIL COUPON TODAY !

| kRl R L L L DL L DL LD L

GRENPARK COMPANY RC» 137
99 HUDSON STREET. NEW YORK, N. Y.

Gentieman: Enclosed you will find my remlitance
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Name ...

AdAresd ciieeencecinennian

(87 oooooocoooooosooo Statteseneenasen

(Send  your remittance i check or money
order. If your letter containd cish Or unused

T postage slamp3. register f{t.)
’-------------------.---.--

. M.

signal, and this changed the audio quality of the
rebroduction. But here we are not bothering
with a received signal; though it is desirable to
have our oseillator frequency as correct as pos.
sible, when working with sets calibrated. and
LF. transformers, ete., peaked to a certain ligure.

Reversed-Feedback Oscillator. The circuit just
shown iz the tuned-grid tickler-feedbuck or
“3-circuit” type, dquite standard in regenerative
detector sets; it is controlled by varying the
coupling of the tickler coil with the grid coil, or
by regtulating the flow of R.F. current with a
variable condenser or resistor—all of which
have a tendency to change the frequency of os.il-
lation. It used to present a great many problems
to the setbuilding fan, to obtain—and then cone
trol~circuit oscillation.

In Fig. 1B, we have reverscd fecdback; the
plate cireuit, which carries much more current,
is tuned. A tickler coil is alko used, but coupled
into the grid eircuit. This is not a suitable re-
ceiver circuit; since it would be far less sensi-
tive to inceming signals; but in an oscillator we
are concerned only with owtgeing signals. This
cireuit is an elementary one, but little used in
service testers.

Tuned-Grid, Tuned-Plate. In radio set work,
it was fairly obvious that, if both grid and
plate circuits could be tuned alike, selectivity
and sensitivily would be highly incrensed (Fig.
1C). They would respond to each other much
more efficiently. But, unfortunately for recention,
circuit oscillation could not be prevented without
throwing away the efficiency thus obtained. A
great deal of ingenuity was spent “‘neutralizing”
R.F. amplifiers to stop circuit oscillation. For an
oscillator, though, the combination was very
effective; and was used in transmitters. In serv-
ice oscillators, however, the requirement of vary-
ing the tuning of 2 circuits, instead of 1, over a
wide range would complicate the operation: and
is therefore undesirable.

Meissner Oscil’ator. Another type of trans-
mitting cireuit, similarly useful in transmission,
but avoided in service instruments, because of
complications, is shown here, Figz. 1D, only for
theoretical interest. The Meissner circuit tunes
neither grid nor plate circuit to resonance; bui
does tune a scparate or *“‘tank” circuit L1-Cl.
which is coupled induectively to both grid and
plate coils (L2A-L2B), and Jocks them together
while oscillating at its own “natural” frequen v,
determined by its capacity and inductance (bcth
of which are changed, to a certain extent, by the
fact of the coupling).

The Hartley Circuits. We now come to the cir-
cuit best adapted, by adaptation from transmit.er
practice, to the Service Man's “signal yenerator.”
In the Hertley seriea-feed circuit (Fig. 1E, as
in the Meissner, plate and grid coils are con-
nected ; but the tuning is across b~th. That ia t»
say, the return circuit from plate to cathode
passes through the part of the tuned coil shown
as L1B; but, since the whole coil (L1A-L1B) i:
across the control-grid and cathode, all the
fluctuations of the plate current are expressed
in fluctuations of the control-grid voltage. These.
in turn, cause greater fluctuationa of the plate
current ; and soon the circuit ia oscillating at the
frequency determined by the tuning of the
(control) grid coil.

This circuit i8 called series fecd. because the
plate circuit is in series with the coil LIB and
direct current is therefore flowing in part of the
tuned circuit. We can, however, eliminate the
D.C. from this coil, thouch permitting the R.F.
variations to surrte through it, by using the
Hartley perellel-feed circuit (Fig. 1F). Here.
it will be seen. the R.F. circuit through L1B
and C2 is parallel with that through the plate
battery (“+" = ") ; though the latier passes
the whole of the D.C. The less direct current flow-
ing, the more exact the frequency control.

In the Hartley circuits, the position of the tap
on the coil is of great importance in properly
proportioning grid and plate inductances and,
therefore, the proportion of the R.F. voltages.
The Hartley eircuit is. probably, the most widely.
used oscillator in service testing work.

Colpitts Osacillater. In the circuit of Fig. 16—
tho Colpitta—instead of the inductance, the
capacity is split. into 2 variable geries condensers
CIA-C1B; the midpoint between which is con-
nected to the cathode. The grid condenser, Cg,
prevents the I.C. of the plate circuit from pass-
ing through the tuned coil, but it passes frecly
the R.F. variations. (For this reason, the grid-

i

lenak R, is connected, not to the tuning coil, hut
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direct to cathode.) The choke R.F.C., with low
resistance, but high R.F. inductance, builds up
across condenser CIB an R.F. voltage which is
communicated to ClA, and applied across both
of them to the coil L1 which they tune.

Dynatron Oscillator. With the introduetion of
the 4-clement (sereen-gri<d) tnbe, another method
of producing oscillations in a tube circuit was
found. This depends on the peculiar “character-
istic™ curve of such a tube, when there is a
higher voltage (positive) on one of the grids than
on the plate, (¥Fig. 111} There is an oscillation
of electrons (secondary electrons, “bounced back™
from the plate) between plate and higher-
voltage grid; and, when a tuned circuit (L1-C1)
is applied between the plate and the (screen-)
prid, it forms a “tank” ecircuit; keeping the tube
cireuit in oscillation with the power it takes up
from the tube.

SUMMARY

These are the principal methods of feeding
back a tube’s plate-current variations as mrid-
voltage variatipns; so that the tube keens on
producing an alternating voltage, at a high fre-
uency determined by the tuning of its eircuits—
what we know as oscillation.

However, the oscillator, to be of much use to
the radio Service Man, must have a modulated
output. This subject of modulation will be dis-
cussed in a forthcoming issue of Radio-Craft.
{The original references from which this mate-
rial was prepared have been taken from the
author’s book, "“Modern Radio Servicing.”)

This article has heen prepared from data aup-
plied by courtcsy of Radio & Technical Publishs
ing Co.

- NEW DEVELOPMENTS IN
CATHODE-RAY EQUIPMENT

(Continued from page 413}

production-run tubes. The intensity control is a
potentiometer across which is taken the control-
grid potential for the cathodc-ray tube. A focus
control regulates the applied potential to the
No. 1 anode for varying the distance at which
the electronie beam focuses. Protective couplings
are utilized to insure the operator against any
possibility of coming in contact with the high-
potentials that are developed in the cathode-ray
tube power supply.

THE "“PHASE SPLITTER"

In the study of Lissajou’s figures the patterns
as viewed on the screen of the cathode-ray tube
are not easily interpreted, especially when the
front and rear portions are in the same plane,
80 in order to aid in the interpretation of the
patterns there has been incorporated in the unit
a phase-splitting device which affords a mcans
for simplifying the patterns by separating the
two that are in the same plane.

This unique method of separation is accom-
plished by utilizing a fixed resistor and con-
denser: acruas the latier there is connected a
variable resistor, or phase control, the purpose
of which is to vary the phase relation which
exists between the real or in-phase compunent
and the reactive or out-of-phase compunent. At
the position of maximum resistance of the vari-
able resistor, the phase angle between the 2
components is approximately 90 deg.; a decrease
in the ohms value of the resixtor results in a
Jecrease in the existing phase relation. By eon-
necting one set of deflecting plates ncross the
reactive branch of the circuit and the other set
acress the real, the pattern ns seen on the screen
af the tube will be displaced on a cirele or an
ellipse dependent upon the setting of the phasing
control. Thus by the proper uge of thia device
one may easily study [issajou’s figures without
the confusion of two images in the same plane
which would ordinarily exist.

The horizontal and vertical amplifiers are both
of the same design, having a practically flat-line
frequency response curve from 20 to 90.000
eycles. and o gain of approximately 40. The
switching arrangement of both amplifiers allows
the signal under study to be routed through the
amplifiers for amplification purpeses or con-
nected directly to the deflection plates.

There have also been incorporated the neces-
sary synchronizing controls for synchronization
of the signal under study with the linear time
base. Provisions have been made for internal
aynchronization a8 well as external: internal
synchronization being accomplished by introduce-
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ing a potential drop (secured across a resistor
in the vertical amplifier plate circuit) into the
control-grid cireuit of the type 883 gaseous dis-

Ichznrge tube, allowing locking in step of the

linear time base with fundamentals or sub-
muitiples of the signal under study. The type
=3 paseous discharge tube is used in a well-
designed circuit. the constants of which are so
chosen that cxceptionally good linearity is ob-
tained.

Therefore. summing un the forepoing, we have
a completely self-contained ecathede-ray appar-
atus capable of wider range of test work than
any other instrument of its type o far developed,

CIRCUIT ADDENDA

{Continued from page 413)

and vertical deflecting plates, V4 serving as the
vertical amplifier and V3 as the horizontal am-
plifier. The type BR3 tube. in conjunction with
the & condensers., is utilized for creating the
linear time base. The type 879 is used as a half-
wave high-voltage rectifier for supplying the
necessary potentials to the type 906 cathode-ray
tube. The type 80 tube is also used for supplying
rectified D.C. potential for use in conjunction
with the horizontal and vertical amplifier and
also saw-tooth oecillater or linear time bhase
generator.

The inductances L1 to L4 inclusive are asso-
ciated with the R.F. signal generator for creat-
ing at the R.F. output pin-jacks an R.F. carrier
signal which may be varied from 125 ke. to 60
me.: from 125 ke. to 15 me. at fundamentals and
from 13 me, to 60 mc, by harmonics.

The ratio of the transformer which is utilized
in connection with the variahle audio frequency
output is 2 to 1 and is designed for operating
directly into a 300-ohm line.

The services of potentiometers R1 to R10 are
as follows: RI, for varying the R.F. output of
the signal generator when used in connection
with the ladder-type attenuator circuits: R2,
horizontal-gain control: R3, vertical-gain con-
trol: R1i. phasing c¢ontrol: R3, synchronizing
control for external. internal or local power sup-
ply synchronization: R6. vernier frequency con-
trol of the linear time base generator; R7. in-
tensity control: RR, focus control: R9 and RI14.
spot adjustment controls. None of these poten-
tiometers are panged.

The oscillating frequenciea of the variable
oscillatory circuits are as follows: (1) a fixed
frequency osacillator which is frequency-modu-
lated at a mean frequency of 600 ke., plus or
minus 12 kc., the total hand width being 24 ke.;
(2) the modulator stage or A.F. oscillator which
is used for amplitude-modulation of the R.F.
carrier being peaked at 400 cycles; (3) the main
R.F. oscillatory circuit which may be continu-
ously-variahle from 125 kc. to 15 mc. at funda-
mentals and for further extension of this partic-
ular function we use harmonics which extend
to 60 mc. ‘which is a 4th-harmoni¢c of 15 mec.
The variahle A.F. oscillator (as we mentioned
before)} is continuousiy-variahle from 50 cycles
to 10 ke. The linear time hase is continuously-
variable from 7 cycles to 20 ke.

The function of switches Sw.l to Sw.9, in-
clusive, are: Sw.l. output function selector for
making the proper connections to the type 4F7
which is used in conjunction with the §A7 for
creating at the output pin-jacks either a fre.
quency-modulated signal which is frequency-
modulated over a constant band width of 24 ke.
or a variable A.F. output which may be varied
from 50 cycles to 10 ke. and an amplitude-
modulated R.F. output which is modulated with
a 400 cycle note at 30 per cent. Switch Sw.2 is
the range selector for the R.F. signal generator
section. Switch Sw.3 is a unit not located on the
original circuit diagram. Switch Sw.4 is the mul-
tiplier switch in the attenuator circuit. Switch
Sw.5 is the "On-Of" switch for the Signal Gen-
erator section. Switch Sw.6 is the switch for the
horizontal amplifier. Switch Sw.7 should be
ganged with Sw.6. Switch Sw.8 is the range
selector switch for the time-base generator.
Switch Sw.9 is the synchronizing switch which
is utilized in connection with the 885 for
synchronizing the input voltage with the time-
base internally, externally. or with the local
power supply. Switch Sw.10 is used as an “On-
Off” switch for the escilloscope functions of the
diagnomoscope. Switch Sw.1l is the safety switch
mounted in the case so that the cover cannot be
removed with the supply “On.”
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mplete
B‘gdio Buying Guideé’

10,000 Money-Savers !

Completely revised—right up
to the minute—bringing you
evervthing in  radio—at the
right prices. Over 10,000 Re-
Pair Parts—a complete gelec-
tien of Roceivers, Amnplifiers,
Tubes, Tools, Books, Instru-
ments—always in stock—ready
for speedy shipment to you.
You need_this biz Radio Parts
Catalog. It's free! Send for it.
[ ] L] L]

Radelek endeavors to restrict i

Prcfit Guide to those aetivelydi:ntdlhuos:::n;:iatl'l':
engaged in the Radlo Business. Piease snclose your
Business Card or Letterhead.

o e — — — e e —— —

RADOLEK

601 W. Randolph St., Dept. C-1, Chicago
Jend the Radolck I'rofit Guide Free

Xame

Address Loiseeenenn

Serviceman? O Dealer? O I-kperh:]‘pnlﬂr ﬂ

Precision
CAPACITOR
ANALYZER

By Capacity, power factor,
teakage, reslstance. di-
rectly on the panel.
Highly sensitive Nn. 1E3
cathode ray tube u.ed
for balancing.  Dials
I color-caded 10 nateh
!Nt”nlzs'l .\“_Irenu;dl?:.d
extended en riddiKe.
QUICK as a WINK! instantly usable in -op
. . and afteld. Twa models,
write for full details low Dbriced.

SOLAR MFG. CORP.

599-601 BROADWAY NEW YORK CITY

Correspondence Courses [
x| RADIO d ELECTRICAL ENGINEERING
SIELECTRICAL ENGINEERING c5ycra complete

Most modern course. 8o simplified anyvone can grasp it

Yuickly. LOW COST! Onl{I $25. Defcrred payment plan.

*Anlo ENGINEERING Vitri-modern  course in  radio,

public  address  pholo-electric

wark. Traings you (o he super-service maN, real vacuum

tube technician. Diploma Kiven. Tuntlon only $2%5. Dee
ferred paviaent plan,

Write today for free copies of school

ratalogs, sludent magazines, ete. Get

started at once. SEND 2
LINGOLN ENGINEERING ‘.I:Hﬁlol. 931-8 So. 37th o1., tincaln. Nebr.

DYNAMIKE,

Y A real velority, high quality mi-
¢rophone  for  speech  or  musie,
Fanais  instruments  relllng  for
three mes | the  price.  Response
suhstantially flat from 40 to 10,000
C P, % Cavity resonance elimi-
hated through spectal design. High
tmpedance, Output. an 3
Eqauippaidl with_six feet of shielded
eable. Send $90.05 (Plus  postage)
today oc reduest free reulur.

el EtECTRO-DYNE MFQ. CO.. Santen Harber, Mich.

Complete details about the 1936 OFFICIAL
RADIO SERVICE MANUAL appear on
Page 388 of this issue. Turn to this an-
nouncement NOW !
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GERNSBACK RADIO MANUALS Axo SERVIGE HANDIBOOK

ARE AVAILABLE FROM JOBBERS AND MAIL ORDER HOUSES

Your nearest radio johber and mail order house carries « complete stock of Gernsback Official Radio Service

Manuals and Service Handibooks. For quick, efficient service visit or write them today. There is no deluy. Your

Manual or Handibook will be in vour hands in a day or two. Our vast distribution network permits us to offer
you the rapid, intelligent service you have a right 1o expeet from vour puablisher.

Here's the New Book for Radio Men!

HERE'S the new beok on radio servicing that
tontains everything Service Men must know
The book, OFFICIAL RADIO SERVICE
HANDIBOOK. is edited by J. 7._Bemsley. fore.
most radio service authcrity, This 1936 service
guide is the only book of its kind—its editorial
material is so well prepared that the teehnlcal
information can be understood by even beginners
in radio servicing. Every page contalns new mate-
rial, new illustrations—na reprinted literature.
The OFFICIAL RADIO SERVICE HANDI-
BOOK covers thoroughly over 500 radio topics.
It tells you how to analyze the latest commercial
receiver ¢ircuits: how to really make money servic.
ing midget sets: and, how aligning subers can
be made easy, 1t stresses the many uses of dif-
fcrent types of test equipment; it gives you short
cuts in trouble-shooting and repairing: and, con-
tains over 250 pages of operating notes on 1,000 manu-
factured receivers. So uP-to-date Is the OFFICIAL RADIO
SERVICE HANDIBOOK that it explains thoroughly the fea-
tures and innovations in the most modern of receivers.

Partial Contents of This Great Book!

PART 1—CIRCUIT THEDRY AND ANALYSIS

R.F. Fundamentals; Superheterodyne Recelver Theory: A.V.C, and Tuning Indicator
Circuits: AF. Fundamentals: P"ower Supply Theory and Circuits; Speakers, He
preducers and Mick-Ups: Commerclal Receiver Circults of All Types, How to Anaiyze.
PART 2—MDDERN SERVICING AND TEST EQUIPMENT

Fundamentais of Metering and Test EguiDment: Ntandard Servicing Instruments:
The Cathode Ray Oscillokraph and Assoclate Instruments; How te Build Essential
Servicing Test Instruments.
PART 3—PRACTICAL SHDRT-CUTS IN TROUBLE SHOOTING AND REPAIRING

Locallzing Trouble by Inspection Methods; Short-Cuts with Test Instruments;
How to Quickly and Properly Perform All Types of Repairs: Unusual Servicing
Experiences: Tuhe Troubles and Characteristies
PART 4—SPECIALIZED RECEIVER AND INSTALLATION DATA

All-Wave and High Fldelity Receiver Scrvicing and Installation Data: Aute
Radio Recelver and thstallatlon: Specialized Nervlelng_and  Installation (Remote
Tuning Controls, HHome Rerordink. Automatic NRecord C(hangers. Apartment House
Antennae, cic.. ete,,); Eliminating Nolse Interference.
PART 5—MODERNIZATION AND CONVERSION DATA

Modernlzing and Improving Methods for A1l Types of Receivers: Consverting A.C.
Receivers for D.C. Operation and Vice Versa.
PART 6—S0CIAL AND ECONOMIC PROBLEMS OF THE SERVICE MAN

Improving Knowledge and Technique; Social Problems—How to Organize, Listing
of Servicemen’s Organizations; The Future of the Servieing Professian.
PART 7—OPERATING NOTES AND PRACTICAL DATA LISTINGS

Operating  Notes on Over 1,000 Receivers; I.F. Peaki of Apbroximately 3.000
Receivers: Voltage Dividers for 300 Recelvers. Speaker Field Listing: Radio Mathe
matles and Messurcments.

— OVER 250 PAGES OF OPERATING NOTES —

whether it is a fading job, lack of sensitlvity, noise within the receiver.
aligning a chassis, Poor A.V.C. action. a “‘cockeyed” Madic Eye tuning in-
dicator or any other trouble that is usually the ‘‘bugaboo’’ of most Service
Men, You will find the symptoms and remedy clearly described in OFFICIAL
RADIO SERVICE HANDIBOOK, The exact procedure for repairlng, as
well as the characteristic troubie in almost all models of manufactured sets.
will be found in this section on OPERATING NOTES—over 250 pages of
this data. the most important Information to any_radie man in the sefvicing
field. The author takes nothing for granted. The procedure for aligning
supers, whether one, two, three or more bands. is clearly and practically ex-
plained. You can Quickly 9rasp the ideas and Put them into successful practice.
The material in this section has been arranged. as weil as classified, so there
is no difficulty in immedlately locating the necessary information.

OoVER 1,000 PAGES
OVER 1,000 ILLUSTRATIONS

Beautiful Linen. Gold-Stamped Cover 6 x9 Inches

the past few years.

1935 OFFICIAL RADIO SERVICE MANUAL
Over 1,000 Pages. 9 x 12 Inches
Flexible, Looseleaf, Leatherette Cover

List Price $7.00

WHICH OF THESE UFFIGIAL— _
RADIO SERVIGE MANUALS

DO YOU NEED TO COMPLETE YOUR FILES?

There’'s perhaps one or more of these
great service manuals which you
might need to complcte the set. Col-
leetively they represent the largest
collection of service data ever ecom-
piled. Evidence of their importance to
Radio men is shown by the fact that
over 80,000 OFFICIAL RADIO SERV-
ICE MANUALS have been sold during

Over 3,000 Iilustrations

1934 OFFICIAL RADIO SERVICE MANUAL
Over 400 Pages. 9 x 12 Inches
Flexible, Looseleaf, Leathcrette Cover

List Price $3.50

Over 2,000 Illustrations

1933 OFFICIAL RADIO SERVICE MANUAL
Over 700 Pages. 9 x 12 Inches
Flexible, Looseleaf, Leatherette Cover

List Price $5.00

Over 2,000 Illustrations

1932 OFFICIAL RADIO SERVICE MANUAL
Over 1,000 Pages, 9 x 12 Inches
Flexible, Looseleaf, Leatherette Cover

List Price $5.00

Over 2,000 Illustrations

1931 OFFICIAL RADIO SERVICE MANUAL
650 Pages (Including Supplements) 9 x 12 Inches

Flexible, Looseleaf, Leatherette Cover

List Price $4.50
{Including Supplements)

Over 1,500 Illustrations

For Car-Radio Servicin g— Get These

AUTO-RADIO SERVICE MANUALS
1935 Official Auto-Radio Service Manual

1933 Official Auto-Radio Service Manual

Over 240 Pages 9 x 12 inches
. ver 500 Illustrations
Flexible, Loosoleal. Lentherette Cover
LIST PRICE 3$2.80

Over 240 Pages 9 x 12 Inches
. ver 500 lllustrations
Flexible, Looseleaf. Leatherette Cover
LIST PRICE $2.50

1936 MANUAL
1S READY
See Page 388

99 HUDSON STREET

if you =end cash or un- THE

If your jobher or mail order house cannot supply you. order any of the OFFICIAL RADIO
SERVICE MANUALS or the OFFICIAL RADIC SERVICE HANDIBOOK direetly from the
THE publishers. Send pour remittonce in form of cheelk or money order
used U/. S. Postage Stampa, be pure to remister your letter. ALL ORDERS ARE FILLED
PROMPTLY. BOOKS ARE SENT TO YOU POSTAGE PREPAID. Addrcss Dept. RC-137.

RADCRAFT PUBLICATIONS, Inc.

NEW YORK, N. Y.

1936 MANUAL
IS READY
See Page 388

OVERSEAS READERS

These hooks c¢an be obtained
from the following houses:

GREAT BRITAIN

Gorringe's, 9a, Green Street,
Leicester Saquare, London, England

FRANCE
Editions Radio.

42 Rue Jacob, Parls

AUSTRALIA

McGill’'s 183-195, L
Melbourns, C. | Princes St., Dunedin, C. E.

NEW ZEALAND

218 Ellzabeth James Johnston. Ltd. 393
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RECTIFIED RF SIGNAL CURRENT
HIGH-MU TRIODE PLATE VOLTAGE

AFC (AUTOMATIC FREQUENCY CONTROL)

DIODE BALANCING CIRCUITS

‘46

TO DEALERS
IN U. S. A.

and remember. ..

vou ¢an buy thig fanwues 20,000 ahms per
volt amalyvzer, and other westoN radie
in~ ruments, throngh the convenient

WESTON INVESTMENT PLAN.

No instrument vel offered the serviceman has met with
such overwhelming response as Meodel 772, The reasons
are obvious, With its sensitivity of 20,000 ohms per voli,
Model 772 is not only ideal for all usnal testing routine
. bat it adso enables von to get into and thoroughly
check circuits which cannot he tested with former ser-

vieing instruments. And heing huilt 1o high westox

T .
\}\?Es I'ON

adio Lirstrunenss

Ieéadsiee
trem ALL

WITH THE
Super-Sensitive

WESTON

Model 772

(20,000 OHMS PER VOLT)

® D

| m— - |

standards, servicemen know that Model 772 will serve
dependably for years, Before you consider the purchase
of test cquipmem be sure 10 get all 1the faets on Maodel
772 aned other WESTON instruments for radio serviecing,
Azk vour jobber for full particulars or return the coupon
taday . .. Weston Eleetrieal Tustruntent Corporation,

599 Frelinghuysen Avenue, Newark, New Jersev,

Weston Electrical Tustrnment Corporation
300 Frelinghnvsen Aveane. Nawark, N, |,

Seud full data on Model 772 and other WESTON Instrnment
NAME
ILESS
Y STATE
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O AT LAST, A RADIO YOU CAN'T TUNE WRONG

uning . . Perfect Tone . .

¢
§

d

L

Autg{natically ! "

SET THE dial of the new G-E Radio off-tune —
as nme out of ten people do without knowning it
— and you’'ll get the surprise of your life. In-
stantly, the new G-E automatically shifts itself
into hair-line tuning. And, simultancously the
amazing new G-E Colorama Dial changes from
red to green to tell you ‘“‘here’s your station per-
fectly tuned — every note true and clear.”

Everything about the new G-E is thrilling and
amazing. It’s a Personalized Radio — with a
Custom-tailored Dial. Your local station letters
flash on when you tune in. No more hunting up
kilocycle numbers — because stations are marked
by leiters as nell as kilocycles. The new G-E gives
you silent tuning, too — you can switch from one
program to another without a single squedl,
squank, or screech. But the biggest thrill of all
is the life-like, flawless tone of the new G-E.

See and hear — for yourself — radio’s newest
marvel. Stop in soon at the G-E Radio Dealer’s
nearest you. Let your ears decide whether any
other radio, at any price, can equal the tone and
performance of the greatest radio G.E. has ever

built. G-E Focused Tone

GLADYS SWARTHOUT — glamorous star of the Metropolitan Opera — Radio — Movies.
The nenw G-E

brings you cvery — harsh, ‘blurred, The new G-E Radio automatically shifts itself — harsh, blurred,
radio scrrice on

, 3 discordant tone. Nine into hair-line tuning every time. And, at the discordant tone. Nine
the air - Foreign out of ten people un- same instant, the Colorama Dial changes out of ten people un-
Broadcasts ovcr knowingly tune in from red to green, to tell you your program knowingly tune in
ALL  short-nave their radios off focus. ts in Perfect Focused Tone. their f-lfiol off forus.

bands; Domessic
Short-wave Sta-

Papram: - WHAT IS FOCUSED TONE?

::;‘:;d p,:-',’f‘:-chn:: Focused Tone combines all the revolutionary new features described above, plus
g‘,"f':,“',f"\’;l,’;“-;'fi these new G-E Radio inventions and developments — G-E Metal Tubes; G.-E
~—day and night. Sentry Box; G-E Stabilized Dynamic Speakers; G-E Sliding-rule Tuning Scale;

DL G-E “V-doublet” All-wave Antenna. Focused Tone is G.E.'s greatest radio
Z:;‘;l::”cg:":"""".’ achievement. Only the new G-E gives it to you — AUTOMATICALLY —

31 handsome VISIBLY — INSTANTLY.

models — priced

o 52230 0 AUTOMATICALLY . . VISIBLY . . INSTANTLY

ern list).

You'll always be glad you bought a G-E

GENERAL @@ ELECTRIC

Raaé'a

For Metal Tube Renenals, Specify G-E

i

RESEARCH KEEPS CENERAL ELECTRIC YEARS A HEAD
e L — e, .S ————————— ————— - =~ —
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